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UTILISATION OF BLAST FURNACE GASES FOR 
THE PRODUCTION OF POWER. 
No. I. 

Av ameeting of the German Ironworks Association 
in March last, an important paper on this subject was 
read by Herr Liirmann. In his opinion a point has now 
been reached in the direct employment of blast furnace 
gases for power purposes, which promises well for the 
future. A summary of this paper—from Stahl und 
Hisen, 1901, Nos. 9 and 10—is here given. 

Of the objections hitherto urged against their use few, 
after trial, have been found to be valid. Thus, the small 
proportion of combustible gases they contain is no longer 
a difficulty. One cubic metre of blast furnace gases 
having a heating value—lower—of 98°5 B.T.U. per cubic 
foot, requires one cubic metre of air to ensure complete 
combustion, and forms with it two cubic metres of a mix- 
ture having a heating value of 98:5 B.T.U. per cubic foot. 
On the other hand, one cubic metre of good lighting gas, 
of 585 B.T.U. per cubic foot heating value, must be 
diluted with, say, seven cubic metres of air to obtain a 
good explosion. Two cubic metres of this mixture will 
have a heating value of 146 B.T.U. per cubic foot. 
Therefore, to develop the same power, the cylinder of a 
gas engine driven with blast furnace gases must be one 
and a-half times larger than one worked with lighting gas. 
Irom this point of view the actual heating value of the 
gas used is not of such importance, and a Korting engine 
at Eisleben in Germany is now being worked with gas 
having a heating value—lower—of only 78°4 B.T.U. per 
cubic foot. 

But the dust with which the gases are charged, and the 
water vapour they contain, are of much more importance, 
and at the present time efforts are being made in many 
directions to overcome this difficulty. Herr Liirmann 
distinguishes two kinds of dust, besides the metallic and 
other vapours, which unless previously got rid of become 
oxidised and solidified by the heat of the explosions in 
the cylinder. The coarse, heavy dust, consisting of coke, 
ironstone, and limestone, is easily removed, and can 
never reach the engine. It is the fine, light dust which 
causes trouble, because it is so light that it may be carried 
a thousand feet away, and even issues from the chimneys 
as a white smoke, after the gases have passed through the 
air heaters, boilers, kc. This dust sometimes contains 
alkalis and salts, which when mixed with the lubricating 
oil give rise to much difficulty. The quantity of dust 
from the same furnace varies greatiy on different days 
and at different distances from the furnace. Twenty- 
seven examples taken from the ironworks at Witkowitz, 
in Bohemia, in December, 1900, showed from 4} to 203 
grammes of dust, and 10 to 15 grammes of water per 
cubic metre at 302 deg. Fah. The water vapour contained 
in the gases is eliminated by the same thorough purifica- 
tion as the dust, and especially by cooling them. 

To utilise blast furnace gases in gas engines, Herr 
Liirmann has long been of opinion that they must be 
specially and carefully purified by both the wet and dry 
processes. That this is absolutely necessary, if they are 
to be used in gas engines running continuously, is now 
the universal opinion in Germany. 

As regards the progress made during the last three 
years in the application of blast furnace gases for power 
purposes, Germany, with Luxemburg and Belgium, heads 
a a in which England, unfortunately, scarcely appears 
at all. 
represent the power developed with engines at work or 
in hand in April, 1901. Germany now employs 58 per 
cent. of the total power, namely, 9900 horse-power 
generated in Simplex engines supplied by Seraing 
—Cockerill’s—and affiliated firms ; 10,120 horse-power in 
Deutz engines ; 12,800 horse-power in Oechelhaiiser two- 
cycle engines from the Deutsche Kraft Gesellschaft ; 
6740 horse-power from the Niirnberger Maschinen F abrik ; 
and 5105 horse-power from Kérting engines, making the 


large total of 44,665 horse-power. We have 7600 horse- | 


power in Belgium, 7400 horse-power in France, and 1800 
horse-power in Italy now furnished by Simplex engines 
from the Seraing and essociated firms. Luxemburg, one 
of the pioneers of this industry, has at Différdingen and 
Dudelingen 6600 horse-power in Simplex engines from 
Seraing, and 3200 horse-power from the Deutz-Otto firm, 
or a total of 9800 horse-power. In Russia there are two 
Seraing engines of 700 horse-power at Toula, as well as 
three Oechelhaiiser engines, giving an aggregate of 1500 
horse-power at Kamenskoje, and a 30 horse-power Deutz 
engine; total, 2230 horse-power. According to Herr 
Liirmann, in England and in Spain respectively only 600 
horse-power are developed from Simplex engines, and 
these two countries stand last on the list. The total 
power in Europe is 77,545 horse-power. England, says 
Herr Liirmann, has not known how to utilise an industrial 
development which she was one of the first to originate. 
Americans and Englishmen have written much in technical 
papers on the utilisation of blast furnace gases in gas 


| Germany 


The following figures given by Herr Liirmann | 


engines, but have said little of the participation of 
in this new industry. They excuse their 
inactivity on the ground of stress of work during the last 
few busy years, but Germany has been no less busily 
employed, and yet has found time to utilise this novel 
application of power. (It is as well to hear sometimes 
what our neighbours have to say of us.) 

The writer divides his subject under three heads, viz.:— 
(a) Present methods of purifying blast furnace gases 
from dust and water vapour. (b) Present arrangements 
for coupling gas engines to air blowers, kc. (c) Apparatus 
for drawing off and economising the gases. 

Of these three divisions the first is the most important. 
The process of purifying and cooling the gases, in order 
to utilise them in engines, has been greatly improved 
during the last few years. The arrangements long in use 
for getting rid of the heavy dust have been brought to 
greater perfection, but the thorough elimination of the 
fine light dust and water vapour is only done in a few 
places. It can only be effected by the wet process, and 
the gases must be cooled to the temperature of the air. 


| containing two wooden gratings, and closed with 
| wrought iron cover with water seal. 
| coarse piece of sacking and then a layer of sawdust. 


As early as 1884 the writer advocated the complete | 


purification of blast furnace gases, and described the 
process used in Scotland to recover the tar and ammonia. 
A number of patents have been taken out in Germany, 
where as in Scotland the question has been most care- 
fully studied. One of the best apparatus is the Theisen 
centrifugal washer, of which great expectations were at 
first entertained. In October, 1900, one was set up at 
Horde. treating 100 cubic metres of gas per minute. The 


gases contained 3°3 grammes of dust, and 36 grammes of | 


water on entering the washer, and 0°01 grammes of dust 
and 3 grammes of water per cubic metre on leaving, their 
pressure being raised from about lin. to 6in. of water. 
About 35 horse-power were required to drive the apparatus. 
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they are first passed successively through three circular 
dry purifiers about 7ft. diameter and 70it. high, and next 
up and down through five smaller purifiers 6}ft. wide, 
10ft. long, and 45ft. high. All these are closed at the 
bottom with water seals. The total length of the 
pipes is about  690ft. From this main _ the 
gas for the boilers and heating the air blast, and for 
driving the engines, is led to a purifying plant, where the 
fine light dust and steam are got rid of. From thence it 
passes to the actual purifiers, a series of cast iron boxes 
a 
On the grating is a 
The 
gases enter through a valve, pass the two layers of saw- 
dust, entering from above downwards, and leave the box 
through another pipe. Each box has a water collector 
and a valve for air, each set of four boxes a common 
admission pipe, and each set of eight acommon discharge 
pipe. The gas is then led to the holder, 26ft. in diameter, 
with a stroke of about 14ft. There are sixteen purifiers 
in all, but space is left for forty. 

To determine the quantity of gas to be treated per unit 
area of purifying surface, the following experiment was 
made :—The supply pipe to the holder was shut off, and 
for eight minutes gas was drawn from it to feed the 
engine, which was running at the time. The quantity, 
marked by the fall of the holder, was 120 cubic metres, 
with a vacuum of 0°4 of aninch. The gas was then led 
to four purifiers, each having an area of seven square 
metres. Pressure in front of the purifiers 1}in., behind 
them about lin., but it varied very slightly according to 
the number of purifiers, whether two, three, or four, 
through which the gas was passed. _If only one was used 


| the pressure fell to or below atmospheric; two purifiers 


It was hoped, by improving the construction, to reduce | 


this power. 
results at Differdingen. 

Besides eliminating the coarse dust, the ironworks at 
Friedenshiitte, Hirde, Gutehoffnungshiitte, Georgs- 


The apparatus did not, however, give good | 


marienhiitte, and elsewhere have also arrangements for | 


getting rid of the fine light dust and water vapour, and the 
process is usually very thoroughly carried out. The gases 


' from the furnaces contain from 5 to 20 grammes of fine 


dust and up to 165 grammes of water per cubic metre. 


At the Georgsmarien Ironworks, in Hanover, they have | 
cost would be diminished, and the area reduced to one- 


been washed since 1890, and the proportion of dust 
per cubic metre reduced from 7°5 to 2°9 grammes. 
The purifiers are 44ft. high, 13ft. broad, and 424ft. long, 
and are separated into two vertical rows, each containing 
eight divisions. The gases are led up and down through 
both rows, water being injected from above. The tem- 
perature of the gases is reduced from 320 deg. Fah. to 
75 deg. Fah., and five-sixths of the water in them is with- 
drawn. The quantity of water required to wash 
and cool the gases is one part to a hundred parts 
by volume of the gas, and 10,000 cubic metres of the 
latter are treated per hour. The water is cleared in very 
large and deep tanks. 

The Gutehoffnungshiitte, at Oberhausen, on the Rhine, 
have also extensive arrangements which have been work- 
ing for several years for purifying the gases. The quan- 
tity of water required is 50 cubic metres(= 1750 
cubic feet) per hour for 26,200 cubic metres of gas; of 
these, 24,000 cubic metres are used to heat the air blast, 
and 2200 cubic metres to drive a 625 horse-power gas 
engine. Before passing to the purifiers the gases con- 
tain five to six grammes of fine dust per cubic metre— 
which is reduced to 0°25 gramme—and 7 per cent. of 
water. The temperature is reduced from 338 deg. Fah. 
to that of the air. The Donnersmarck Ironworks in 
Upper Silesia have similar arrangements for purifying 
1800 cubic metres of gas per hour, serving a 600. horse- 
power gas engine. The proportion of dust per cubic 
metre is reduced from 25 grammes to 0°1 gramme, and 
of water vapour from 30 grammes to 2 grammes, 
while the temperature is lowered from 100 deg. Fah. to 
60 deg. Fah. To treat this quantity of gas the con- 
sumption of water is said to be 21°6 cubic metres per 
hour. Messrs. Kérting propose an economical arrange- 
ment, in which the gas is treated exactly like producer 
gas, in washers filled with coke, and sawdust purifiers. 
These distinguished engineers are, however, of opinion 


were thus sufficient to reduce the pressure ; with one only, 
it was too greatly diminished. The consumption of gas 
to the engine was 130 cubic metres = 4550 cubic feet, in 
eight minutes; temperature before the purifiers 55 deg. 
Fah., behind 48 deg. Fah. These experiments were held 
to prove that for one cubic metre (= 35} cubic feet) of gas 
per minute a purifying surface of one square metre (= 10} 
cubic feet) is sufficient. For a gas consumption of 600 
cubic metres per minute ninety sawdust purifiers will be 


| required, and ten more as a reserve, giving an area of 
| 2400 square metres. 


If they were arranged in tiers one 
above the other, without water seals or injections, the 
quarter the above. After this elaborate purification the 
gases contain only 0-002 gramme of dust, and 5-5 
grammes of water per cubic metre. But if the quantity 
to be cleansed were large, say, from four blast furnaces, 
each treating 300 tons of iron, and yielding 4000 cubic 


| metres of gas per minute, such an enormous number of 


| large purifiers would be quite impossible. 


To this un- 
wieldy system the present arrangements at Differ- 
dingen offer a striking contrast. 

At these ironworks the elimination of the coarse heavy 
dust had long been carried out, and when the gases were 
used to drive a 60 horse-power Otto- Deutz engine the dust 
caused no difficulty. Trusting to the experience thus 
gained, and to the Seraing engineers, who assumed that in 
their newly re-modelled engine the dust would be blown 
out with the exhaust, the directors of the works ordered 
nine engines from Seraing, each of 600 horse-power, six 
to drive the six air-blowing cylinders direct, and three to 
generate electricity. But the quantity of fine light dust 
contained in the gases at Differdingen, which was mucb 
larger than at Seraing, formed a great obstacle to their 
use, and, as already mentioned, the Theisen centrifugal 
washer could not be worked continuously. 

In the neighbouring ironworks at Dudelingen a small 
fan without water had been placed in the gas pipes to 
circulate the gases; but it was soon found that the large 
quantity of dust separated by this means from the gases 
while in the fan clogged it to such an extent that it could 
only be kept at work by admitting water with the gas, to 
wash out the dust. Asa result of these experiments at 
Dudelingen, the idea was suggested at Differdingen in 
February, 1901, that a large fan, already at the works, 


| should be utilised to purify the gases, in addition to the 


that the purifying of blast furnace gases is still an open | 


question. 


At Witkowitz 270 cubic metres of gas per hour ars | , 
| shortly after, and states as his opinion, that by intro- 


treated in an apparatus on the Schmalz patent. There 
are two bell-shaped gasholders moving alternately up 


and down in a space filled with water, which draw in the | 


gas, and force it through the water in fine streams. A 
cubic metre of gas at Witkowitz, after being previously 
purified, contains 2°87 grammes of dust before it enters 


the apparatus, and 0°03 gramme on leaving it. Friedens- | furnace gases for the direct production of power. 


Theisen apparatus. A drawing of the fan is given in 
Herr Liirmann’s paper. The gas entered the centre of 
the fan from the side, and the water just above it, and 
both were forced by the action of the fan into a vessel on 
the other side, from whence the water was drained off 
through two pipes. Herr Liirmann visited Differdingen 


ducing and utilising a fan, the difficulties hitherto 
experienced in freeing the gases from the light dust and 
water vapour are completely overcome. As mentioned 
at the beginning of his paper, a decidedly favourable 
point has thus been reached in the application of a 

‘rom 


hiitte, in Upper Silesia, has the most complete and |a possibility it has now become a certainty. The fan 


elaborate arrangements of any ironworks for cleaning and 
cooling the gases. 


To get rid of the coarse heavy dust, | 


works in the same way as the Theisen centrifugal 
apparatus; had the latter been entirely satisfactory a 
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long time would probably have elapsed before the idea 
was evolved of utilising the much simpler, and perhaps 
as efficient, method of a fan. 

In all the arrangements hitherto made for cleansing 


blast furnace gases, one of the main difficulties has been | 


the immense volume of gas to be purified and cooled, and 


consequently the large dimensions and high cost of the | 


purifiers. Assuming that each ton of iron treated yields 
4500 cubic metres of gas, and that a furnace deals with 
800 tons of pig iron per day, we get 1,350,000 cubic metres 
of gas per twenty four hours, or 1000 cubic metres 
(= 35,315 cubic feet) per minute. Such a quantity can 
easily be managed in a fan, for there are mining fans 
which deliver 10,000 cubic metres of air per minute. A 
liquid resembling thin whitewash flowed from the discharge 
pipes of the fan at Differdingen. This was the fine dust, 
and was run off into a clearing tank, of which there were 
three. Each held 60 cubic metres, and was sufficient to 
receive the liquid dust from gases feeding five to seven 
gas engines, each developing 600 horse-power, and running 
for four and a-half hours. After the dust has deposited 
in these tanks, they are flushed with water, and the dust 
carried away. If one fan is not sufficient to purify the 
gases, a second may be added. 

The fan used at Differdingen, being originally intended 
for other purposes, was not provided with the junctions 
at the side necessary to connect it to the gas pipe. Fans 
designed for this special object are very strongly 
constructed, and may also be cooled with water if desired. 
They are made single or double, to draw in air on one or 
both sides. A drawing of one of each kind is shown in 
Herr Liirmann’s paper. The single section fan is coupled 
to an electromotor on the same foundation. The fans 
are in two sizes, with vanes of 293in. and of 59in. in 
diameter ; larger sizes may be had. 
admission and discharge openings are very large. In the 


single fans they correspond with the smaller-sized vanes | 


to a width of pipe of 16in.; in the larger size to one 3lin. 
in width. With gases at a temperature of 122 deg. Fah., 


the fans can produce a pressure of 12in. of water, the | 
smaller-sized fan making 1600 revolutions and the larger | 


800 revolutions per minute ; if the temperature is higher, 
the pressure is less. 


| the constant whirling motion of the vanes. 


| should receive more attention. 


The sections of the | 


f | Switzerland, and Italy. 
Quantity of gas treated, 150 to 1000 | “‘ Engadine express” from Coire. 


cubic metres per minute; power required to drive the 
fan without water, 15 to 90 brake horse-power; weight 
of the single fan, from three-quarters of a ton to five 
tons. With double fans the breadth of the vanes can be 
twice that of the single fans at the same speed and 
pressure; the power required and developed is about | 
double, while the weight is only half as much again. The 
choice of a fan, therefore, will depend on whether it is to 
be connected to the gas pipe by one or by two pipes. 
Whether it is advisable to use smaller fans or 
exhausters, with a diameter of the vanes of, say, 60in., 
running at 800 revolutions per minute, treating 1000 
cubic metres of gas, and requiring 90 horse-power to 
drive them, without water; or to use very large fans | 
running at 138 to 170 revolutions per minute, requiring | 
from 150 to 270 horse-power, and treating 5000 to 6000 | 
cubic metres of gas per minute, experience alone can 
decide. In both kinds of fan, the smaller with a high 
speed of revolution, and the larger with a high speed of 
the vanes, complete purification of the gases from dust | 
and steam is obtained, if the water is admitted simulta- 
neously, by the perfect mixing of the gas and water, and 
More power 
will be required if water is added than if air only passes 
through the fan. But if the question of cleansing the 
gases is once satisfactorily settled, there will be plenty of | 
power to spare in blast furnaces, and no better utilisation | 
of it could be desired than that of purifying and cooling 
the gases. In the ‘“‘Cowpers” and under the boilers 
great advantages may be expected from the use of 
purified gases, and Herr Liirmann urges that this method | 








From July 1st to September 30th a new train de luce | 
exclusively composed of sleeping, restaurant, and saloon cars, will 
run daily between Ostend and Lucerne—vié Brussels, Luxemburg, | 
Strassburg, Bale—and vice vers4, in connection with the twelve 
o'clock noon steamer from Dover to Ostend 10 a.m, train from 
London), arriving in Lucerne at 8.10 next morning. This train 
will have numerous fast connections—namely, to the Black Forest, 
to Baden Baden, Munich, Vienna, Constantinople, to inner | 
It also connects at Bale with the 





/a receiver at about 60 Ib. to 80 lb. pressure. 


LIGHT OIL-MOTOR CARS. 
By Capt. C. C. LoncripcGe, M. Inst. Mech. E., &c. 
No. I. 

Tus series of articles is intended, not for the use of 
experts, but for the very large and rapidly-increasing 
number of owners and users of pleasure vehicles who 
have had little acquaintance with the subject before 
purchasing a motor car. 

The literature on oil motors has become so extensive 
that attempts only to synoptise are met with difficulties. 


| These the writer has endeavoured to reduce by restricting 


his observations to light motors, such as are used chiefly 
for pleasure purposes. But in dealing with this limited 
subject, it has been found impossible to avoid some 
digressions into the field of heavy commercial oil motors, 
and even gas engines ; for the theory and practice of all 
are in the main alike. 

The principal gas and oil motors are identical. Both 
are internal combustion engines ; both derive their power 
from the ignition of an inflammable mixture. Gas engines 
were, in fact, the precursors of oil engines—the models on 
which the latter were designed. Both therefore admit of 
a very similar classification, so that oil motors may be 


| distinguished as slow combustion motors, a class in the 
| development of which little progress has been made; 


and rapid combustion or explosion motors, a class to 
which nearly all light oil motors belong. 
I. Slow combustion oil motors.—In these engines 


| the inflammable mixture is ignited at constant pressure 


with previous compression. The Brayton petroleum 
engine of bye-gone days is an illustration. This motor 
had two cylinders, one acting as motor, and one as 
compressing pump. On the out-stroke air was drawn 


|into the pump, and on the in-stroke, compressed into 


The oil 
charge was added, and on the next out-stroke the com- 
pressed mixture was gradually fed into the motor cylinder, 
and, being ignited at the same time, entered as flame. 
The inlet was guarded by a grating designed to prevent 
flame striking back and igniting the contents of the 
receiver. There was, therefore, no explosion and no 
increase of pressure, the mixture burning as a continuous 
flame while the piston travelled. At a certain point the 
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mixture was cut off, and the rest of the stroke enabled 
the hot gases to expand to nearly atmospheric pressure 
when the exhaust opened. 

Motors of this kind run very quietly and very steadily, 
but they have several disadvantages. In the first place, 
as the pressure in the motor cylinder never exceeds that 
in the receiver, the power developed is comparatively low; 
this means an engire of increased bulk and weight. 
Secondly, the oil con.bustion is imperfect, and soot is 
rapidly deposited in the cylinder. In the use of petrol 
this objection would be easier to overcome. Thirdly, the 
grating is easily damaged, and does not quite eliminate 
the danger of back ignition. This difficulty might be 
surmounted by keeping the compressed air and oil vapour 
distinct until the moment of ignition. 

For marine work, in pleasure boats, where increased 
bulk and weight are of less consequence, the ease of 
starting and steadiness of running render it not impossible 
that a satisfactory motor might be built on this principle. 
But for automobile work the likelihood is less. Yet even 
there the use of steel-tube cylinders and aluminium cast- 
ings, makes it dangerous to pronounce against the further 
development of this type. In fact, it hasbeen revived in 
the American Duryea motor. In this motor ignition of 
an inflammable mixture takes place in a special reservoir, 
gas being retained at a pressure of about 120 1b. per 
square inch, and thence supplied to double-acting cylin- 
ders, precisely as steam is supplied from the boiler to 
the steam engine. It is stated that a 4 brake horse- 
power motor, weighing 119 ]b., carried a 704 1b. car over 
fifty-six miles of snow-covered road in nine hours on a 
consumption of 34 gallons of gasoline. So far, however, 
little has been done to develop the constant-pressure 
motor. 

II. Explosion motors.—In these motors the volume of 
inixture, instead of being ignited in successive portions 
and introduced as flame into the cylinder, is first passed 
into the cylinder and then ignited as a whole. As com 
plete ignition is effected before the piston has travelled, 
the charge is fired at constant volume, with the rapid or 
almost instantaneous increase of pressure that constitutes 


explosion. The whole piston stroke is thus available for 
expansion. Motors of this type are designed to give 


either one explosion or impulse every two revolutions, 
or one explosion and impulse every one revolution. 

(1) Two revolutions impulse motors.—In these, the 
Otto cycle motors, the four strokes of the two revolutions 
effect suction, compression, explosion, exhaust. The 
first out-stroke drawing the mixture into the cylinder, and 
the first in-stroke compressing it ; the second out-stroke 
giving the impulse from the explosion of the charge, and 
the second in-stroke expelling the burnt gases. 

The general adoption of this cycle for oil motors is due 
to several causes. The same cycle had been mostly 
followed by gas engine makers, and its difficulties were 
thoroughly understood. Further, it was simple, for all 
operations being performed in one cylinder, the bulk and 
number of parts were reduced. For pleasure purposes, 
however, that is, for driving boats or cars, it soon mani- 
fested certain defects. As only one impulse is given in 
every two revolutions, the power stroke must be 
sufficiently strong to carry the engine twice round. 
This involves the use of a heavy explosive charge, 
occasioning considerable shock and vibration; it neces- 
sitates building with strength and weight to withstand 
these shocks; it means storing up much power in the 
form of a heavy fly-wheel; and lastly, it provides an 
engine less regular in its action than one with more 
frequent impulses. 

For pleasure purposes the shock of a heavy explosion 
is avery disagreeable feature. In cars, it is true, with 
the engine in gear and the car travelling at a fair speed, 
the irregularity is greatly absorbed by the mass of the 
vehicle ; but at slow speeds, or when the motor is out of 
gear, the pulsatory movement is disagreeably sensible. To 
diminish this defect, Otto cycle motors are now usually run 
in combinations of two, three, four, or even more cylinders. 
These combinations are various: two or more cylinders 
set either as pair cylinders working on cranks at 180 deg., 
or as tandem cylinders, actuating the same crank; or as 
face-to-face engines, working on the same crank, and so 
on. Numerous examples may be cited in illustration. 
In 1889 Daimler employed double-inclined cylinders 
known as the V-type motor. This type was also adopted 
at one time by Panhard and Levassor, in their earlier 
racing cars, but was subsequently replaced by parallel 
cylinders in alignment with the centre line of the car. 

_ Daimler also used a double-cylinder side-by-side ver- 
tical engine—a plan followed by the Decauville light 
motor car, which used two vertical cylinders, in construc- 
tion similar to the de Dion and Bouton tricycle motor, 
the pistons coupled to cranks at 180 deg. Several other 
cars employ double vertical cylinders. Double-cylinder 
horizontal engines are also in use. A double face-to-face 
engine was patented by Daimler, and this form of com- 
bination was adopted in such cars as the Henriot, Lan- 
caster No. 2, and the Mors light two-seat car, where two 
horizontal cylinders act on opposite sides of a single 
crank. In the Peugeot horizontal double-cylinder motor 
both pistons act on one crank, giving one working stroke 
for every revolution. The Gauthier-Wehrlé cars employ 
horizontal face-to-face cylinders set transversely. In the 
Hick’s gasoline motor, of the Detroit Gas Engine Com- 

any, two cylinders are placed horizontally tandem. One 
ong piston-rod extends through both cylinders and works 
— a stuffing-box. An explosion in one or other 
cylinder is obtained at every revolution, and the running 
18 very regular. Considerable ingenuity is displayed in 
the methods of connecting and balancing double engines, 
but the general impression seems to be that the com- 
bination earn least space and causing the least 
vibration is the side-by-side engine. Three-cylinder 
motors are less common, but the American ‘‘ Monarch,” 
the “Grand Rapids,” and the Lepape petroleum tractor 
motors are instances of this combination. 

A sort of transition stage between two and four- 

cylinder combinations is occupied by a motor type in 





which two cylinders, each containing two pistons, are 
used. The prototype of this combination is Atkinson’s 
differential gas engine. In this engine the same cylinder 
contained two pistons working in opposite directions, but 
united to the crank shaft by levers and connecting-rods. 
The same idea has been followed in the Koch automobile 
petroleum motor, and in several petrol motors. Thus, 
the Gobron-Brillie petrol motor has two cylinders, each 
containing two oppositely reciprocating pistons, connected 
in pairs to cranks at 180 deg., so that both upper pistons 
and both lower pistons have simultaneous balanced 
movements. With the exception of a crosshead con- 
necting the two upper pistons and their connecting-rods, 
the motor is very simple. The Hyler-White motor, in 
which connection is made by spur gear, and the Pietot 
motor are other instances of this type. The chief 
advantages of such a combination are that the two 
pistons travelling in opposite directions secure very rapid 
expansion ; and though the total expansion remains the 
same, as in the ordinary arrangement, the rate is doubled, 
and this should increase efficiency. The two cylinders 
give one impulse for every revolution, and one set of 
valves suffices for two pistons. 

The introduction of four cylinders, with a view of 
dividing up the force of the explosion, and obtaining a more 
continuous pull on the cranks, is chiefly in favour for motors 
ranging from 12 horse-power and upwards. The larger 
cars and vans of the Daimler Motor Company are fitted 
with four cylinders, set in two pairs of double side-by-side 
vertical engines. In the Mors touring carriage of 7°5 
horse- power the four cylinders are arranged in pairs, set 
opposite one another, on either side of the crank case, and 
inclined at 45 deg. to the crank shaft, which passes 
through the crank case, and carries two cranks at 180 deg. 
The pistons of each pair of cylinders, on opposite sides of 
the crank case, are coupled to one crank. This arrange- 
ment is effected by a connecting-rod with the big end on 
one side, working inside a forked connecting-rod for the 
piston of the opposite cylinder. The Vallée 16 horse. 
power racing car is driven by four cylinders. A simple, 
and in many respects excellent and novel four-cylinder 
motor, is that of Major Holden, R.E., F.R.S. The cylin- 
ders are set face to face, the pistons all move simul- 
taneously, but the pair at either end alternately receive 
an impulse. This motor deserves careful study. 








STEAM ENGINES AT THE GLASGOW 
EXHIBITION. 
No. V. 

AmonG the high-speed vertical engines direct-coupled 
for electric current generation, Ruston, Proctor, and Co., 
Limited, holds a place worthy of high respect. The engine 
is almost identical with that shown by this firm last year 
at Paris, where Ruston, Proctor, and Co., Limited, were 
among the few English engineers who elected to exhibit 
in competition with foreign makers, and thus helped to 
maintain our engineering reputation abroad. On page 2 
is given a photographic view of this engine, and on 
the next page vertical sections, showing very clearly its 
construction. Itis designed for a steam pressure of 140]b. 
per square inch and to run normally at 450 to 470 re- 
volutions per minute. It is a compound engine, to be used 
with or without condensation. The cylinders are of 9}in. 
and 15in. diameter, by Sin. stroke. This gives a normal 
piston speed of 600ft. per minute. The normal! cut-off is at 
about 30 per cent. of the stroke, and a shaft governor 
varies the cut-off in the high-pressure cylinder through a 
range from zero to 62°5 percent. The cut-offin the low- 
pressure cylinder is 55 per cent. ; the maximum indicated 
horse-power is 120. 

Forced lubrication is employed, the valveless oil pump 
being direct driven by a pin on the end of the crank shaft. 
The oil is delivered under pressure into a groove cut 8in. 
long=stroke in the slipper of the crosshead, the slipper 
being 10in. long. From here it passes to the crosshead 
pin. The crank pins get oil from the main shaft bearings. 
The bed-plate is deeply dished, and the oil-drip is 
collected and passed through a strainer on its way back 
to the pump. The guides and crank shaft and excentrics 
are all enclosed in a chamber with access by two circular 
doors. The cylinders are separated from this chamber 
so that the glands are visible and readily accessible for 
screwing up. The distance piece between cylinders and 
chamber is cast solid along with the cylinder bottom covers 
and with the crosshead guides. These latter are bored out 
to 10in. diameter. The high-pressure piston is deeply 
coned to shed the condensed water. Both pistons are 
packed with Ramsbottom rings, and both are cast iron. 
The piston-rods, 24in. diameter; the crosshead pins, 
2hin. by 4}in. long; the connecting rods; the crank 
shaft ; the excentric and valve rods, are all of steel. The 
cranks are at 90 deg., the pins 4}in. by 54in. long. There 
are four main bearings, each 4}in. by 8in. long. The 
connecting-rod ends and main bearings have all brass 
shells lined with white metal. The boss of a very heavy 
fly-wheel, 4ft. diameter by 1lin. face width, acts as flange 
coupling to the dynamo shaft. Each valve is served by 
a piston valve, the diameters being 5in. and 8in., and 
steam being admitted by the outside edges. Each end of 
each valve is packed by two rubbing rings pressed outwards 
by a flat section-spring ring lying inside them. The low- 
pressure val veis driven by asingle fixed excentric. The high- 
pressure valve is driven by an excentric sliding on straight 
guides formed by the flattening of the sides of the boss 
of the governor disc. We illustrate this governor, which 
is of simple design. The two ball levers are linked 
directly to opposite sides of the excentric, the links being 
jointed to the ball levers in the one case outside the ful- 
crum and in the other inside the fulcrum, so that outward 
motion of both balls corresponds to outward motion of 
one link and to inward motion of the other link. The 
straight line along which the centre of the excentric is 
drawn by the weights lies jin. away from the centre of 
the crank shaft, this being the lap on the valve edge and 





the minimum half-travel of the valve. The outer stops 








are set so that when the balls come against them the 
valve has this minimum travel, and the cylinders get no 
steam. It may be noted that the steam is led to the 
engine through a vertical cylindrical separaté? seen in 
section page 4, and that the intermediate receiver forms 



































RUSTON AND PROCTOR'S GOVERNOR 


a band round the cylinders. The cylinders are cast 


separate and bolted together. 








THE AMERICAN COAL TRUST. 


ACCORDING to a New York cable, the beginning of Septem- 
ber is to see the merging of all the bituminous coal companies 
of the United States into one organisation “similar to the 
great steel trust.” The capitalisation, we are assured, will 
be enormous—a natural thing when Mr. Pierpoint Morgan is 
working. For usin the United Kingdom the movement is of 
interest because part of the project is evidently the cultivation 
of a foreign outlet for American coal. As in iron and steel, 
high prices will be charged to the domestic consumer in order 
that coal may be sold at low prices in Europe. Apart from 
this, we should have no concern with the scheme. But we really 
fail to see how even the most distinguished Napoleon of finance 
on earth would combine all or even a preponderating propor- 
tion of the American bituminous miners. Many are willing, 
no doubt, because the experience with copper, steel, and other 
mineral products has shown that the producers benefit, 
whatever the unhappy and helpless consumer thinks 
of it all. But the mining districts are so widely 
scattered that a complete jiusion of interests which 
are not invariably in harmony seems out of the question. At 
the same time one must allow the possibility of such control 
as will give the combiners a voice in the dictation of prices, 
and that, we take it, is all that Mr. Morgan and his friends 
are aiming at. The production of bituminous and anthracite 
coal in the United States last year is shown in the return of 
the Geological Survey to have been 267,542,444 short tons, 
an increase over the preceding year of 13,802,452 tons, or a 
little more than 5 per cent. If we deduct the anthracite 
total of 57,107,660 tons we have a grand aggregate of over 
210,000,000 tons for the bituminous variety, of which aggre- 
gate Pennsylvania contributed 79,616,346 tons; Illinois, 
25,153,929 tons; West Virginia, 21,980,480 tons; Ohio, 
19,105,408 tons; Alabama, 8,393,385 tons ; Indiana, 6,449,645 
tons; and the remaining 50,000,000 tons by twenty-one other 
States. It will be manifest that the work of bringing into 
line the thousands of individual interests in the many widely 
scattered mining districts from Washington Territory to 
Texas and from Pennsylvania to Oregon and California is 
considerable. 











NavaL ENGINEER APPOINTMENTS.—Engineers: W. H. Crichton, 
to the Illustrious, additional for the tender Griffon ; W. B. Robert, 
to the Wildfire, additional for the Dockyard Reserve, Sheerness 
- date June 28th); R. W. Skelton, to the President, additional 
or service with the National Antarctic Expedition (to date 





July Ist) 
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THE PARIS-BERLIN MOTOR CAR RACE, 


Tur great race of motor vehicles from Paris to Berlin 
has proved a remarkably fine advertisement for the new 
means of locomotion and also for the manufacturers whose 
carriages showed up prominently in the contest, and to 
this extent it may be regarded as having entirely accom- 
plished what was expected of it by the promoters. To 
say, however, that the race was nothing more than an 
advertisement in the usual sense of the word would detract 
somewhat from the importance of the manifestation. 
Manufacturers are nut so enamoured of racing for its own 
sake as lightly to throw away sums varying from £10,000 
to £20,000, as certain of them have been doing, for the 
benefit of the few orders it may bring them. If they 
make such sacrifices it must be for some other motive, 
and this will be found in the support they have given to 
the automobile clubs in the work of propaganda 
carried out by means of speed contests. The enormous 
expense of organising races does not bring in immediate 
results at all proportionate to the outlay, and this should 
be taken into account when considering the economical 
aspect of motor-car racing. In the earlier days of the 
industry there is no doubt that these races did a vast 
amount of good in enabling manufacturers to test their 
vehicles under the severest conditions possible, and at 
the same time stimulate them to a keen rivalry that 
has resulted in improvements to motor carriages that 
would probably never have been attained but for these 
speed contests. Having done so much, it may be ques- 
tioned whether racing can do any more. In a pre- 
vious article, when dealing with the Paris-Bordeaux 
race, we pointed out that these contests, which at 
first did useful work in enabling manufacturers to dis- 
cover and remedy defects in their mechanism, have merely 
had the result of turning their energies in one direction. 
In their researches for a purely speed vehicle they 
have evolved a distinct type, which is as far removed 
from the requirements of the average user as the express 
locomotive is from the traction engine. The modern 
French racing vehicle is a magnificent piece of mechanism, 
not so much from the point of view of actual construc 
tion, though the workmanship is usually of an extremely 
high order, but more especially from the ingenious way 
in which makers have overcome the many difficulties 
which have been created in this striving after speed. 
The fact that from Paris to Bordeaux the winning vehicle 
covered the distance at an average speed of 53} miles an 
hour, while the same vehicle ran from Paris to Berlin, a 
distance of 744 miles, at an average of 464 miles an hour, 
under conditions of stress and skock to which probably no 
other mechanism is subjected, necessarily forces one’s 
admiration for a class of machinery which, five years ago, 
was still in a somewhat rudimentary stage. 

The racing car has now undoubtedly reached its highest 
practical stage of development. Makers have got quite 
as much speed out of it as is likely to satisfy them, and 
the more they strive to build faster vehicles the more 
they deviate from a type of commercial carriage which 
must always form the basis of the industry. These racing 
vehicles are much too costly to find a ready sale. They 
are dangerous in the hands of ordinary owners, and makers 
even will not usually supply them except to customers 
who are known to be particularly expert in the driving 
of motor cars. The racing vehicle has therefore accom- 
plished its work of providing manufacturers with valuable 
experience, and teaching them in what direction they can 
profitably devote their energies in the future, and as the 
maximum practical speed has been attained there is nothing 
more to be gained in building heavy, powerful, and costly 
cars. Nevertheless, the Paris- Berlin race had some justifica 
tion from the point of view of technical progress on account 
of the curiosity that was manifested as to the perform- 
ances of the new types of carriages that have been 
turned out this year, and more especially as providing a 
comparison between steam and ‘“ mixed” cars and the 
carriages propelled by internal combustion engines. The 
event was expected to throw some interesting light upon 
recent developments which were believed to have con- 
siderable consequences for the future of the industry. 
And besides these technical matters there was the rivalry 
between the French and German vehicles. The success 
at Nice last spring of the Mercedes cars, constructed by 
the Daimler Motor Company, of Cannstatt, showed the 
French that they must make desperate efforts to recover 
their prestige, and no better opportunity presented itself 
of doing this than by meeting them on German soil. 
The primary object of the race, however, was purely one 
of propaganda. Though the motor car industry has 
reached a high state of development in France, it is still 
considerably restricted in other parts of the Continent ; 
and apart from a few centres where factories have been 
established, the motor car is scarcely known except by 
name. It was the idea of the automobile clubs of France 
and Germany to awaken a general interest in the move- 
ment by giving an impressive demonstration of what the 
vehicles could do in the way of speed. The sending of 
heavy powerful vehicles at railway speeds along the 
highways of three countries naturally necessitated vast 
precautions; and the organisation along 750 miles of 
road was one of the biggest things ever done in the way 
of police and military control for a purely pacific demon- 
stration. 

Out of the 170 vehicles entered for the race 110 started 
from Champigny, near Paris, on Thursday morning, and 
these comprised forty large cars, forty-eight light carriages, 
twelve voiturettes, and ten motor cycles. Great expecta- 
tions had been held out as to the performances of the 
three ‘‘ mixed” cars, which had been constructed specially 
for the race at Litge, but they were apparently not 
ready in time to be present at the start. These vehicles 
are propelled by an internal combustion engine of smaller 
power than is usually fitted to racing cars, and in the 
place of a fly-wheel the motor shaft carries a dynamo, 
which serves to charge a battery of accumulators when 
the full power of the motor is not being employed for 
driving the vehicle. Thus when the motor is not running 








on a full load the energy is stored in the battery, and 
when extra power is needed the electrical energy comes 
to the aid of the motor. If the system be not condemned 
by its complication, it can obviously only prove satisfac- 
tory in hilly districts, and it is difficult to see how the 
makers can establish their claim that the combination of 
the internal combustion engine and the electric motor 
will allow of phenomenal speeds, when it is evident that 
the small battery would be speedily discharged without 
any hope of its being re-charged while the vehicle is 
constantly propelled at full speed. It was also expected 
that steam would show up prominently, as the Gardner- 
Serpollet Company had built vehicles for this event with 
anew type of condenser, which, it claimed, would enable 
the car to run nearly three hundred miles without filling 
the water tank, and after the remarkable speeds attained 
by these vehicles at Nice in the spring, it seemed quite 
feasible that the steam engine would be able to hold its own 
with the petrol motor if the steam could be condensed 
sufficiently to allow of the car running long distances 
without stopping. Unfortunately, the vehicle started in an 
unfinished state, and M. Serpollet spent most of his time 
on the road in carrying out repairs. The race, therefore, 
resolved itself into a duel between the leading makers of 
petrol vehicles, of whom Panhard and Levassor sent 
twenty-two and the Société Mors half-a-dozen. The only 
English-built car was a 50 horse-power Napier, which 
recently did some very fast private trials in I'rance, and 
covered a stretch of five miles at the rate of 67 miles an 
hour. The vehicle, however, gave a lot of trouble on the 
first day, and when at Sedan Mr. Edge found that he 
was hopelessly out of the race he withdrew. The speeds 
attained on the French roads by the 50 horse-power 
Mors, driven by Fournier, the same which won the Paris- 
Bordeaux race, and the 60 horse-power Mors of Gilles 
Hourgiéres, were simply terrific; and in the Forest of 
Rheims, where the roads areabsolutely straight and level, 
the kilometres were timed unofficially, and they were said 
to work out at something like 75 and 70 miles an hour 
respectively. We do not think that there can be much 
exaggeration about these figures, for on approaching 
Aix-la-Chapelle we saw Fournier driving at a speed which 
was positively sensational. Onlyonce have we seen any- 
thing like it, and that was on the occasion of the record 
ride over a two kilometre course with the electric torpedo- 
shaped vehicle La Jamais Contente. lournier dropped 
down a bill half-a-mile in length in a few seconds, and, 
nearing the bottom, suddenly stopped without any 
appreciable slowing down. There was evidently some- 
thing wrong with the vehicle, and when, after a lapse of 
less than half a minute, it started again, it got almost 
instantly into its full speed, and rushed up the 
opposite hill at such a rate that the eye could take in 
no detail of either the car or the rider. However 
much one may object to excessive speeds of motor cars, 
and argue the inutility of manufacturing this type of 
racing vehicle, it is impossible not to experience a pro- 
found admiration for the work of motor car engineers who 
have been able to get so much out of the internal 
combustion engine and accomplish on the road what has 
rarely been attempted even on the railway. And still 
more remarkable is the skill and nerve of the drivers, who 
know as well as the on-lookers that they are constantly 
running into danger. Not the least of these sources of 
danger are the vast clouds of dust that rise up on the 
German roads after the passage of each vehicle. Even 
the touring car leaves in its wake a cloud of dust that 
obscures everything for several minutes; but when a 
racing vehicle passes like a tornado, it literally sweeps up 
the dust, and a car following close behind finds itself in 
constant peril. In Germany, where a motor car race is 
something new, and speeds like those attained by the 
French vehicles had been undreamt of, the spectators 
were entirely ignorant of the danger, and after each car 
had passed they closed up behind in the dust quite 
oblivious of the fact that if a vehicle were behind it would 
have been impossible to avoid a terrible accident. It is 
for this reason that the German organisers were extremely 
nervous under such a responsibility, and the police and 
military had a heavy task in keeping the roads clear. The 
dust was chiefly the cause of a fatal accident at Rheims, 
when a boy ran out behind a vehicle and was not seen by 
the driver of a car which followed until it was too late to 
save him. On approaching Berlin, M. Degrais, the driver 
of a German Mercedes vehicle, who was accompanied by 
an Austrian sportsman, Count Schwiter, was in the wake 
of another car, and could consequently see nothing for 
the dust. The leading car took a sharp turning, but the 
German vehicle continued straight ahead and crashed 
with terrific force into a tree. The two occupants were 
thrown out, Count Schwiter having his arms and legs 
broken in several places and sustaining a bad wound in 
the head, while M. Degrais happily escaped with a few 
bruises. 

In a race of this description it is only natural that 
there should be a heavy proportion among the vehicles 
of failures to get over the course, and the liability to 
accident is so great that all the firms enter several 
vehicles in the hope that one or two will have the luck 
to get through without losing time on account of tire or 
mechanical troubles. The chief trouble is with the tires; 
but the mechanics who accompany the vehicles are so 
expert that they can usually change a cover in a quarter 
of an hour, and as the tire firms have supplies ready all 
along the road, the loss of time is reduced to a minimum, 
though it is obviously very appreciable in cases where a 
competitor is frequently stopped with punctures. The 
manufacture of motor car tires has, moreover, been 
brought to such a state of perfection that they rarely 
burst, but they are cut up very badly by the flints and 
asperities of the road. A tire is considered to do good 
service if it lasts more than 100 miles on a heavy car 
in a race. With these facilities for replacing tires, 
punctures can hardly be regarded as a reasonable excuse 
for the failures of cars to accomplish the journey, and of 
the 110 that started from Paris only seventy-seven were 
despatched from Aix-la-Chapelle, of which some had 








arrived the same morning, so that twenty-two com- 
petitors were unable to cover the first day’s stage of 


283 miles. The gripping of motors and breaking of 
springs seem to have been a prolific source of with- 
drawals, and several competitors damaged their cars 
through collisions, while the considerable strains and 
jolting caused by travelling at high speeds on in- 
different roads found out many a weak spot in the 
mechanism of the cars. The best performance in 
the first day’s race was accomplished by Fournier on 
his Mors car, when he covered the 283 miles in about 
eight and a-half hours, but to secure the net racing time 
it is necessary to deduct the times occupied in passing 
through the different towns, when the vehicles had to be 
preceded by the police. From Aix-la-Chapelle to 
Hanover the powerful Mors vehicles again showed their 
superiority in point of speed, and the fastest time was 
done by Antony, who drove the famous vehicle which 
was expected to win the Gordon Bennett cup in the 
recent international race, but it had no more luck in the 
Paris-Berlin than in the Paris-Bordeaux contest, for while 
doing a remarkable performance by covering the 
2764 miles between Aix-la-Chapelle and Hanover in the 
net racing time of 5 h. 6 min., it was unable te continue 
to Berlin the following day owing to mechanical derange- 
ments. From Hanover to Berlin the distance is only 
about 185 miles, but the shortness of the route is made 
up for by the indifferent state of the roads, and of the 
sixty vehicles that started from Hanover not more than 
forty-five finished the end of the journey in sufficient 
time to warrant their being included in the classi- 
fication. In the category of heavy vehicles twenty- 
five finished, and the winner was Fournier, whose net 
time for the 744 miles was 16 h. 6 min., or very nearly 
forty-seven miles an hour, and then followed three 
Panhard cars, which accomplished the distance in 
17 hours, followed by the Mors, driven by Gilles 
Hourgiéres, in 19 h. 42 min., and five other Panhards in 
times varying from 19 hours to 21 hours. The Mercedes 
vehicle, belonging to Baron Henri de Rothschild, upon 
which the Germans based great hopes, occupied 
224 hours in covering the distance from Paris to Berlin. 
In the light carriage class an excellent performance was 
accomplished by a Panhard vehicle in 19 h. 33 min., but 
this was eclipsed by a Renault voiturette, whose time 
was 19 h. 16 min., and by a De Dion motor tricycle, 
ridden by Osmont, who went from Paris to Berlin in 
19 hours, or at an average speed of over thirty-nine miles 
an hour. It will thus be seen that as a demonstration 
of speed the race has been an unqualified success, and in 
other respects it has been justified in the sense that it 
has shown the inutility of continuing to organise races 
when they have taught all that can be learned. What 
these lessons have been, and what effect the Paris-Berlin 
race will have upon the future of the motor car industry 
in France and Germany, will be dealt with in other 
articles. 








OF ELECTRICAL ENGINEERS.— 

VISIT TO GERMANY. 
(From our Special Correspondent.) 

On the morning of Monday, 24th June, most of our 
party were up by 6 a.m., feeling all the more vigorous in 
virtue of the kindly and munificent hospitality of our 
Hanover friends of the previous evening; and the port- 
manteaus having been rushed across the town, we were 
again bowling along the rails before 8 a.m. The line to 
Berlin runs through a flat undulating country with few 
features giving picturesque landscape effects. Near 
Stendal we cross the Elbe, and our next stop is at 
Charlottenburg, outside Berlin. About noon we run into 
the Berlin Central Station, and this time get quickly dis- 
tributed to our various hotel quarters, and have only a 
reasonably short time to wait for the appearance of our 
heavy luggage in our respective rooms. It is fair to men- 
tion that at Hanover the annual races, which continued 
over Saturday, Sunday, and Monday, crowded the hotels 
unusually, and were to a considerable extent accountable 
for the annoying inconveniences to which we were sub- 
jected there. We were thankful to be indulged on our 
arrival in Berlin by being granted three hours to shake 
ourselves right after our journey, and to get some lun- 
cheon, and this feeling of restful gratitude would have 
been much more pronounced than it was at the moment 
if we had had any prophetic notion of the mercilessly 
high tension at which we were to be run day and 
night during the next three twenty-four-hour periods. 
It would be misleading to call them days. There 
Was not even an attempt to arrange for twelve-hour 
shifts, and each of us individually had to take our 
part continuously in keeping the ball rolling, and felt 
thankful if we succeeded in surreptitiously snatching 
absence from a four-hour watch to tear our clothes off 
and get a few minutes to sleep. At half-past three on 
Monday afternoon it began in the Council Chamber of 
the Berlin Electricity Works, where, in an atmosphere 
far above blood heat, and gradually deoxidised to a low 
ebb, we listened to an interesting demonstration of the 
latest results obtained in Nernst lamp lighting, and had 
an opportunity of examining closely the separate parts of 
the latest forms used in the detail construction of this 
lamp. 

For this week I must be content to confine myself 
completely and rigorously to a general narrative of our 
proceedings, without attempting any technical descrip- 
tion whatever of what we saw. We saw, and had the 
chance to learn, a very great deal of high technical 
interest and importance; and throughout our German 
engineering guides and hosts were, in the most generous 
degree, anxious to give us complete information about 
what we saw, without reserve or grudge. Iam sure that 
many of us Jeft Berlin, on Thursday or Friday, wiser 
men with fuller knowledge. But the great mass of 
technical detail that passed before our eyes in so short a 
time renders it quite inadvisable to indulge in attempted 
descriptions written on the spur of the moment, and 
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before one has had opportunity to digest a tithe of the 
technical explanatory literature furnished to us. Some 
of this literature is, no doubt, not without advertising 
characteristics, but, 1, at any rate, have been provided with 
so many hundredweights of learned expository matter, 
oo and written, that at this present date of writing 

have had neither time nor courage to begin its 
examination. I feel grateful that it has been supplied 
in Roman type, and therefore I feel confident 
that it may be fully deciphered before the end 
of the year. I have fellow - sympathies with 
Mark Twain in his miserable contemplations on the 
German language, and deeply regret the influence of 
the last fifteen years’ growth of the German patriotic 
spirit in leading the scientific and technical German 
world back from the Latinised modes of expression that 
international sympathies and culture were bringing so 
much into vogue a score of years ago. These will become 
the vogue again in a not far-distant future, and this move- 
ment in again adopting the old ponderous German 
constructions in the statement of what, in modern times, 
are necessarily complicated technical ideas and concep- 
tions, and in avoiding all words that are not of Teutonic 
origin, which movement there need be no hesitation—or 
want of courtesy—in pronouncing to be a retrogression, 
seems to be a waste of time which we may venture to 
believe will be afterwards regretted by the race which is 
intellectually well fitted to lead the world in science and in 
the application of science to every kind of industry. The 
length of these last two sentences is wholly due to my 
having been fed on German language for one week only; 
and, if my English readers cannot understand them, I feel 
sure that the German grammatical analysts, for whom they 
are intended, will do so readily, counting them mere 
child’s play to the three-page sentences descriptive of 
electro-dynamic functions with which they have this week 
so abundantly and so freundlich mir verschafft. 

I will therefore at once pass from the Nernst-lamp 
council chamber, where the schwitzen was ganz fiirchter- 
lich, to the cooler atmosphere of the neighbouring 
generating station in Louisenstrasse. This is one of six 
central stations, all the work of the Allgemeine Elek- 
tricitiits Gesellschaft. Altogether, the five older of these 
stations can supply 34,400 horse-power. In Louisenstrasse 
there are four three-phase 3000-volt generators each of 
750horse-power. Thiscurrent is taken to the Markgrafen- 
strasse central station, and there converted to continuous 
current by rotary converters. The other four stations 
generate exclusively continuous current. The sixth, and 
more modern, Moabit station will be further mentioned 
below. In Louisenstrasse, besides the above, there are 
six continuous-current machines each capable of an 
output of 2600 ampéres at 140 volts, or over 360 kilowatts. 
In each case a dynamo is mounted on each end of the 
crank shaft, so that the number of steam engines is half 
that of the dynamos. These are all vertical, three of 
them with Corliss valves, and giving each 1200 horse- 
power at 70 revolutions per minute. The other two 
have drop valves, and give 2000 horse-power at 105-110 
revolutions per minute. In these latter superheated 
steam is used. The boilers are placed overhead on the 
floor above the engine-house. It will be noted that the 
dynamo normal power is considerably in excess of that 
of the engine, the reason being that the engine may 
without harm be well overloaded for a much longer 
time than can the dynamo. In this station there is an 
accumulator battery of 280 elements, capable of an 
output of 2600 ampéres for three hours at a voltage 
of 260. 

From this station we drove to the new Moabit high- 
tension station, and examined everything, from the unload- 
ing of the coal from the canal and its distribution to the 
boilers, to the details of the three magnificent horizontal 
engines and three-phase generators and their exciters. 
Here some 36,000 horse-power are generated. Further 
mention of this extremely fine station must be reserved 
until later. Then we had a long drive tu the transformer 
sub-station in the Kénigin-Augusta strasse. Started in 
the year 1893, this has been gradually enlarged. Three- 
phase induction motors generate continuous current in 
dynamos mounted on the shaft. The supply three-phase 
current is led into the outside stator, and the induced 
secondary in the rotor is six-phase, and is led out by six 
slip rings through starting and regulating apparatus. A 
large accumulator battery is placed in the upper storey 
above the converter house. 
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I.ast week we brought down our report to Tues- 


day morning. The third paper read on that day 
was by Mr. E. Tennyson d’Eyncourt, on ‘The 
Limits of Economical Speed of Ships.’’ The text 


of this paper and its accompanying diagrams are 
reproduced on page 21 of this issue, and should be 
carefully studied, as of importance in connection 
with the economical side of mercantile shipbuilding. In 
it is shown the necessity of bearing in mind the fact that 
every ship has an appropriate limit of speed, beyond 
which it is most uneconomical to attempt to drive her 
by increasing the power of the propelling machinery ; or, 
in other words, that any increase of speed beyond this 
limit requires an undue increase of power. It should be 
said at once that the author of the paper explains later 
on that his subject does not embrace torpedo boat 
destroyers, fast cross-Channel passenger vessels, or such 
very fast craft. These types are for very special 
requirements, and are certainly not economical i1 the 
sense of carrying large displacement at the required 
speed. He has taken a good number of examples of 
vessels, all of ordinary proportions, not less than 64 
beams in length, and of ordinary draughts; but, as this 
includes practically all merchant vessels, and also 
cruisers of the usual dimensions, the range is wide. 
Having obtained the values of horse-power absorbed 
by skin friction and that required to overcome residual 





resistance, or, as it is called in the paper, wave horse- 
power, in the progressive performances of all these ships, 
he makes a definite comparison between them, assuming 
the effective horse-power to be half of the indicated 
horse-power. By means of curves he demonstrates 
clearly the fact that in every vessel there is an economical 
speed limit, which depends mainly upon the coefficient 
of fineness, and upon the length of the parallel portion 
of the submerged hull in proportion to its total length. 
He finds that, at this economical speed limit, the 
indicated horse - power is varying as the fourth 
power of the speed, and varies in increasing ratio 
till, at about 12 per cent. above the limiting speed, 
it is varying as the seventh power of the speed; 
whilst the “residuary resistance” varies as ' at the 
limiting speed, and as 5”, or sometimes as a higher 
power of b, at 12 per cent. above the limiting speed ; 
being approximately equal at this point to the horse- 
power absorbed by skin friction. It is pointed out that, 
if a speed be aimed at above the limiting speed defined, 
with the indicated horse-power increasing at more than 
the fourth power of the speed, it will be found possible 
to drive at that speed, with the same horse-power, a 
vessel increased in one dimension, viz., in length, or in 
all three dimensions, according as a higher or higher 
speed is determined upon, so as to have a larger dis- 
placement and more carrying capacity. It is shown 
that, generally, for 1 per cent. increase above the limit 
of speed, 5 per cent. increase of horse-power is neces- 
sary; whilst at 12 per cent. above the limiting speed, 
friction increase of 1 per cent. requires 10 per cent. 
increase of power. 

Professor Elgar regarded the paper as a useful one, 
and of great simplicity, but he did not think that the 
curves would apply to under-water shapes which were in 
any way abnormal. He thought that it would be 
valuable in dealing with vessels of ordinary dimensions, 
such as those of six beams mentioned by the writer. 
It was an excellent paper, and he congratulated Mr. 
Tennyson d’Eyncourt upon it most warmly. He thought 
that the remarks as to the difficulty of obtaining the 
results of progressive trials were important. At 
Washington, he understood, the naval department 
placed an experimental tank at the service of private 
shipbuilders. Mr. A. Denny thought that the estimate 
of effective horse-power was put rather high. Effective 
horse-power was sometimes much lower than 50 per cent. 
He did not quite understand why the writer took the 
square root power as indicative that the highest useful 
power had been arrived at, but he had not had sufficient 
time to study the paper. Mr. Biles also spoke to the 
same effect, seeing a difficulty between the relation of 
the various parallel bodies, which was possibly from the 
fact that he had not had time to go into the paper, but 
he bore testimony to the considerable value of the work 
and its great modesty. 

After the reading of Lord Brassey’s two papers upon 
Tuesday, the 25th, respecting merchant cruisers, and 
the re-construction of early war vessels, a letter was 
received from Admiral Sir J. 0. Hopkins, stating that 
he took strong views on both the conversion and re- 
armament of ships on the effective list, as also on the 
subject of mercantile auxiliaries. With regard to the first 
point he had read a paper at the United Service Institu- 
tion in December last. He had advocated, inter alia. 
that the entire Admiral class should be taken in hand and 
re-constructed, or replaced by vessels up to date. As 
the latter course seemed out of the question, in the 
existing state of things, he was strongly in favour of 
the policy of effective conversion. This work should be 
put out to contract in private yards, as the Government 
dockyards were already too full of other matters. Such 
a step could not fail to increase our fighting strength 
afloat in a marked degree. 

The afternoon of Tuesday was devoted to an inspection 
of the Glasgow Exhibition, and at three o'clock, on the 
invitation of the Lord Provost and the Executive Council 
of the Exhibition, the members of the Institution attended 
a reception in the art galleries, the opportunity afforded 
being only too brief for the inspection of a hundredth 
part of the art and other treasures deposited in this place. 
Three interesting models of the earliest forms of vessels 
propelled by steam power, amongst which group, of 
course, the Comet was in evidence, attracted considerable 
attention. These pioneers of steam navigation all hailed 
from the Clyde. 

At a reception given by the Corporation of Glasgow in 
the evening, in the magnificent Municipal Chambers of 
this city, to which 1200 ladies and gentlemen were 
invited, the Institution was again warmly welcomed by 
Lord Provost Chisholm and the Municipality, and the 
spacious halls and far-reaching galleries of this building, 
which is second to none in the British Isles, the finest 
marbles and granites having been employed in profusion 
in its decoration and structure, were thrown open to a 
vast collection of admiring guests, not only from our own 
country, but from France, Germany, Russia, and many 
other countries. An interesting remark was noticed in the 
course of a short speech made by Professor Busley, in the 
name of the German Schiffstantecnische Gesellschaft, as 
to the growth of Glasgow. He and his German col- 
leagues were convinced that the astonishingly rapid 
growth of the city could not be due to the shipbuilding 
and other industries alone, but also to the splendid sense 
of citizenship which animated the inhabitants and their 
business relations. 

On Wednesday, 26th June, Mr. Archibald Denny, of 
Dumbarton, read a paper on ‘“ Freeboard.” This was 
intended to be historical mainly, and not controversial. 
The present load-line tables were based upon Lloyd's 
tables of freeboard, in which was.laid down the principles 
of reserve buoyancy as a basis of freeboard, and not 
height of platform simpliciter, as advocated by the Board 
of Trade. To Lloyd’s Register, therefore, belonged the 
credit of evolving an orderly method of assessing free- 
board out of the previous chaos of methods. Without 
discussing in any way the correctness or the reverse of 





reserve buoyancy as a basis for freeboard, he submitted 
a series of curves showing the method of its application. 
These diagrams proved clearly that the original framers 
of the load-line tables intended that all vessels of the 
same length should have the same reserve buoyancy, no 
matter what their depth might be, the result being that 
the table length corrections gave to a short vessel of a 
certain depth a much smaller reserve buoyancy than they 
do to a long vessel of the same depth. When the load- 
line tables were first published they ended with vessels 
of 384ft. moulded depth, but later and larger ships 
demanded modifications in the tables. As it became 
obvious that the rate of increase, both in freeboard and 
reserve buoyancy, was becoming now too great for the 
larger vessels, it was decided to adopt for ships of 38ft, 
in depth and upwards, having a length twelve times their 
depth, a uniform reserve buoyancy of 35°8 per cent., and 
a uniform correction for vessels 34ft. deep and upwards, 
of 1°7 in per 10ft. of length. It would be seen upon 
the tables of curves given that the freeboards and reserve 
buoyancies converge and diverge from each other, for the 
different depths, as the length of vessel increases. He 
ae that the tables would be found of interest and 
value. 

Mr. B. Martell said it was a pleasure to hear Mr. 
Denny read a paper, because it was non-controversial, 
and because he held aloft the lamp lighted by his esteemed 
brother, Mr. William Denny. It was impossible to frame 
regulations which would be applicable to all classes and 
sizes of ships. As one of the members of the Load-line 
Committee he felt that good work had been done in 
bringing forward tables which might ultimately be 
applicable to all descriptions of vessels, and it pleased 
him to see that those tables had been so generally 
accepted, and that they had led to the saving of life at 
sea. Even Germans and Norwegians had accepted these 
tables. This paper was a most valuable contribution to 
science, and it was so clear that it required no ex- 
planation. 

Dr. Otto Reiss said that Mr. Martell spoke of the 
interest exhibited by other nations in the question of 
freeboard and load-line regulations. Some abroad 
objected to these rules, others were in favour of them. 
Supposing the Government. should frame regulations 
regarding freeboard would vessels be stopped in a 
British port because their regulations differed from those 
of this country? A paragraph in the British regulations 
appeared tofavour this view. To avoid such contretemps 
the foreign regulations must have the same basis as the 
British. He was told that some people in England 
thought the basis was not the best one—-for himself he 
thought it was the best at present. He would like to ask 
Mr. Denny whether he too believed it to be the best, 
and whether this basis was likely to continue for some 
time to come. 

Mr. John Corry, as a member of the Lloyd’s Com- 
mittee which had dealt with this question, said it appeared 
insoluble—to lay down a load-line for all types of ships. 
By the perseverance of Mr. Martell and his staff, aided 
by the experience of all the shipowners in the country, 
tables were evolved—not based on any mathematical 
formula, but taken from the best information which was 
available at the time. The load-line tables had been 
the result of piecing together the records of vast experi- 
ence gained not only in this country, but in all the 
climates of the world. He admired the courage with 
which Mr. Denny had attacked the question, and the 
patience with which he had worked out a simple method 
of applying the rules. 

Mr. Biles thought that the diagrams attached to the 
paper deserved careful consideration. On Diagram 6 
remarkable features appeared in the curves. The neces- 
sity for additions to surplus buoyancy actually appeared 
to die away in many large vessels, as their curves rose 
to cross the lines denoting freeboard. It appeared, there- 
fore, that surplus buoyancy should be represented in 
large ships by a fixed amount. 

Mr. Martell: The reserve buoyancy need not be 
increased after the length has reached 560ft., as the 
largest Atlantic waves have only, normally, influence up 
to a certain height. Should the reserve of buoyancy be 
increased indefinitely, it would ultimately be above the 
power of waves to affect it. 

Mr. Denny, in replying, did not wish to encourage 
controversy, and declined to say whether the load-line 
regulations were the best conceivable. The Committee 
had to do the best it could with the information to 
hand. Six months upon it had been sufficient for him. 
He thanked Mr. Martell for the reference to his late 
brother, whose life and work had been an inspiration to 
him. He complimented Mr. Martell and his staff upon 
their work in the study of freeboard, and remarked that 
the Committee were of opinion that after a certain size 
had been reached neither increased freeboard or reserve 
buoyancy were necessary. 

Mr. Yarrow then said that Dr. Elgar had mentioned 
the testing tank for models at Washington established by 
the Navy Department, not only for their own investiga- 
tions, but for those of private shipbuilders. The British 
Admiralty had a tank, so had Messrs. Denny, and others 
had been provided by Admiralties in different countries. 
It behoved them to advance with the times. No stone 
should be left unturned by the shipbuilder in this country 
to keep well up to the mark, and that all the means that 
modern knowledge could give should be made available. 
Should not a tank be established by the Institution, 
which might be available, not merely for shipbuilders of 
this country and for members of the Institution, but for 
all willing to pay for the information obtainable, in- 
dependently of nationality. Such a tank might be 
established in the Midlands, accessible to all rae sre 
centres. It should be under a competent person, boun 
to absolute secrecy as to the results obtained. It might 
not pay at the outset, but some return would be obtained 
later on. Having in view the educational advantages in 
regard to naval architecture obtainable in the United 
States and Germany, such a tank might be available—if 
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independent—for all educational establishments where 


naval architecture was taught. He therefore moved 
that this meeting, ey By to the importance of 
establishing a tank in this country for testing the re- 
sistance of models which might be available for all ship- 
builders, requested the Council of the Institution to take 
the matter into serious consideration, with a view of 
aiming at the best means of carrying out this suggestion. 

Mr. Martell fully coincided with Mr. Yarrow in his 
views. He thought that funds would be forthcoming to 
carry out the plan. A wealthy gentleman in Glasgow 
had already consulted him with reference to providing 
such a tank himself, but for some reason this idea fell 
through. Mr. Martell not only thought that a tank 
would pay, but that it would yield some return to the 
Institution. Sir Nathaniel Barnaby bore testimony to the 
eminently useful and far-reaching results of Mr. I’roude’s 
work at Haslar, and seconded Mr. Yarrow’s motion. 

lord Brassey concurred as to the value of such a tank 
as that proposed, but wondered whether the Admiralty 
tank officials could be made available for the use of 
private firms, or were they fully employed in their own 
work ? 

Sir Nathaniel Barnaby, as an old Admiralty official, 
feared that the attention of Government experts at 
Haslar must not be diverted to the investigation of 
general principles for private friends; but if the Institu- 
tion would put its shoulder to the wheel the scheme could 
be carried out. 

Dr. Elgar gave the scheme his heartiest support. He 
advised that Mr. Thornycroft and others should be asked 
to help, and that perhaps Sir N. Barnaby would lay it 
before the Admiralty. He trusted that the meeting 
would cordially support Mr. Yarrow, and that the Council 
would be porte 798 take the matter up. 

Mr. Thomas gave an account of the working of the 
tank at Washington. The cup defender as well as 
Shamrock II. had been tested in such a tank as was now 
proposed. 

The resolution was then put to the meeting and 
adopted. 

Lord Glasgow then said that their German colleagues, 
with great good feeling, desired, on the occasion of their 
presence in Scotland, to send a telegram expressing their 
gratification to our King, and the members of the Insti- 
tution naturally desired to associate themselves with 
them in this telegram, and also to join with them in 
sending to his Majesty the German Emperor a telegram 
expressing the gratification it afforded them to work in 
friendly harmony with their German colleagues, and the 
pleasure it gave them to recall his Majesty’s gracious 
reception of the Institution in Berlin. The telegram 
was afterwards submitted and approved, and transmitted 
in terms of the chairman's proposal. 

A paper was then read by Mr. J. Bruhn upon the 
“Transverse Strength of Ships.” This paper was of a 
highly technical character, and should be carefully studied 
with its accompanying illustrations. Only the briefest 
outline of its scope and meaning is given in this place. 

Mr. Bruhn thought that the question of the transverse 
strength of ships had not received the consideration it 
deserved. The longitudinal strength of ships was con- 
sidered the only factor deserving of notice in calculating 
the strains to which a vessel must submit under various 
circumstances. The longitudinal bending movements 
being so much larger than the transverse ones, it followed 
that the former received undue attention. Nevertheless, 
the latter were of importance. The transverse stresses 
were those tending to change the form of the cross 
sections of the vessel. They were due to transverse 
forces acting on the ship, and, indirectly, to longitudinal 
forces. The transverse forces were :—(1) The weights 
of structure and cargo; (2) the reactions of these weights 
due to changes in the motion of the vessel—rolling, 
pitching, or heaving; (3) the externally applied forces, 
such as the pressure of water, keel blocks, or other 
supports. The longitudinal forces that affected the 
transverse strength of a ship were chiefly those which 
bent the vessel in a fore and aft plane, and, consequently, 
tended to deform the transverse sections. For conveni- 
ence in the examination of the transverse strength of 
various types of vessel, the writer assumed a section, say, 
one frame space in length, cut out of the ship, and then 
applied to it all those forces which were necessary to 
keep it in equilibrium under the given conditions. Such 
cross sections or rings must be in equilibrium. The 
weight of the structure and the cargo, the pressure of 
the water, and the bending and direct stresses on the 
ring must, therefore, balance one another. Let the 
weight of “ring” and corresponding cargo be equal to 
displacement. ‘The vertical forces are thereby bilensed. 
Pressure on the two sides will be equal. If we assume 
the deck beam removed, then the structure is simply 
firm, and the stresses may be calculated by statical 
sections. When, however, the beam is fitted there will 
be forces and bending moments in the ring which must 
be otherwise determined. The object of the paper is to 
work out the character of these stresses, and to make the 
deductions applicable to the various forms of cross section 
which are found in liners, cargo vessels, yachts, or other 
types. It is obvious that there must be strains 
and stresses peculiar to the high vertical sides of 
a modern liner, or to the almost horizontal bottom of a 
modern spoon-shaped racing yacht, that were never 
contemplated in the rounded , Hon of a vessel designed 
sixty years ago. The writer of this paper shows that 
transverse bulkheads are very important factors in the 
athwartship strength of ships. Their effect must be 
transmitted to the frames and beams through the shell 
plating, deck plating, and stringers. As regarded the 
force which is introduced by the heavy blows of waves 
striking a vessel, it should perhaps be estimated at 
about °2 of a ton per square foot. It would, obviously, 
be not so great as the action of a heavy sea upon an 
immovable mass such as a pier head or sea wall, which 
would not yield to the influence of the blow. This last 
was calculated by Mr. J. Stevenson to be 3 to 3} tons 








per square foot for Atlantic waves striking a vertical 
wall or rock. Appended to the paper is a table of the 
calculated stresses on the framing of various vessels, 
worked out on the author’s basis. 

Mr. Martell said a few words as to the excellent and 
plain reasoning which appeared in Mr. Bruhn’s paper. 
He hoped, for the sake of Lloyd’s and for the advantage 
of the public, that he would continue his investigation 
as to the character of these strains. 

Professor Elgar asked whether any observations had 
been made upon such transverse strains as were to be 
expected when two vessels came into collision, or even 
bumped one another heavily; or as to other sudden 
pressures of this character. 

Mr. King remarked that the author spoke of the floor 
as having a tendency to bend inwards and upwards, but 
being compelled to bend outwards, and asked to have 
this point made clear. He thought that the natural 
conclusion to arrive at would be exactly the opposite, 
from a practical point of view; and is it not the case 
that the skin plating is one-of the principal factors of 
transverse strength and stiffness? Is it right to assume 
that the web frames take up the whole of these strains, 
though it must be admitted that the transverse bulk- 
heads give great transverse strength? He had carried 
out investigations of this character some years ago, but 
found that mathematical formule for determining values 
were unsatisfactory, as the pressures which a ship’s form 
underwent, in peculiar circumstances, were not of 
ordinary character. Mr. Biles considered that the 
deductions arrived at in this paper were of great 
importance, and that the principles attaching to the 
investigation of transverse strains had been gone into 
with scientific elegance, but that they must be accepted 
with care and judgment. Mr. Bruhn briefly replied, 
clearly demonstrating that the reversal of the tendency 
from inward to outward bending spoken of was actually 
to be expected. The entire discussion lasted, however, 
only a very short time. 

A third paper, read by Mr. T. H. Macalpine, upon 
‘‘A Solution of the Vibration Problem.’’ The author 
consider: that the only form of engine in which the 
one condition for complete balance is realised with 
entire success is in small fan engines, where two cylin- 
ders are placed exactly in line, but on opposite sides of the 
crank shaft. One piston actuates a central crank, and 
the other piston two cranks—one on each side of, and 
at 180 deg. to, the first. But the arrangement is entirely 
unsuitable for shipboard. This exact balance can, 
however, also be obtained if we place the cylinders in 
line on the same side of the crank shaft, one piston 
being directly connected to the cravk, and the other 
connected through a lever to the same crank. If the 
inertia of the crank and a portion of the connecting- 
rod is balanced by a light counterbalance, and if the 
moving masses are properly adjusted, both horizontal 
and vertical balance is exact. Plates are given showing 
the balanced marine engine proposed by the writer of 
this paper. The discussion was of no practical im- 
portance. 

The following letters bearing on this paper were 
received :— 


1 am unable to join in the discussion of Mr. McAlpine’s paper. 
| may, however, say that the engine he proposes is identical with 
one designed by John Elder for compound engines of large size— 
where two low-pressure cylinders are desirable, in the late sixties 
of last.century. I understood at the time that it was patented, 
but it may not have been, for in 1870 C. and W. Earle made a set 
of these, with cylinders, I think, 36in. and 72in. by 42in., and fitted 
them in thes.s. Canopus, of the Moss Line, Liverpool. They were 
not a success, and they were removed after only three or four 
years’ service, having been a very costly experiment for both 

uilders and owners. The design is radically wrong from a con- 
structive point of view, inasmuch as the reaction from one pair of 
cylinders is not taken direct to the crank shaft, but practically is 
borne by the ship, and at best transmitted to the shaft through 
the ship’s bottom framing. Time would soon show that this defect 
was a bad one, however well the engine was bolted down. Then, 
too, the beams, or weigh levers, gave great trouble in the Canopus, 
running at fifty revolutions—at 112 revolutions we may presume 
these troubles would be magnified. Then, too, although there are 
four engines, you have only the qualities of a two-crank, except 
the balancing. Now I don’t want to throw cold water on anyone's 
schemes, nor do! underestimate the advantage of the absence of 
vibration, but I cannot shut my eyes to the price paid for this luxury, 
especially when it takes the form of a sacrifice of those priaciples 
which go to make a sweet-running and economic engine. We 
have yet to find out what the public will pay for non-vibration, 
and until we do we must be cautious of the cost of obtaining it. 
] may add, that about 1880 we removed the four cylinders from 
the engines of a Cardiff steamer of small size, and replaced them 
with the orthodox two compound; the engines being of identical 
design with Mr. McAlpine’s, the owners finding the consumption 
of fuel was so heavy, and the speed so poor, compared with similar 
ships having the ordinary engines. A, E. SEATON, 


I have read Mr. McAlpine’s en with great interest, the more 
so as I am aware of the exceptional opportunities he has had for, 
and the time he has devoted to, the study of the problem of the 
vibrations of marine engines. In an engine of the design proposed 
by Mr, McAlpine, the vibration, judging from the results of experi- 
ments I have already made in this direction, should be prac- 
tically nil. 

I have tested small engines, built on the same principle as Mr. 
McAlpine suggests, though differing somewhat in general design, 
and have found such engines to be quite steady when running at 
vs | speed up to 2000 revolutions per minute. 

uring the tests the engines were not held down by bolts or 
fixtures of any kind, and a glass filled with water, and.placed on 
top of the cylinders, did not show the slightest surface tremor 
when running under those conditions, 

I have already discussed the constructional and other practical 
points with Mr. McAlpine, much more fully and thoroughly than 
could well be done within the limits of his paper, and I am con- 
vinced that the points which appear at first Fant to be objection- 
able or difficult could easily be met or overcome. 

I have also looked into the arrangement of such engines in ships 
of the Destroyer type, as I thought there might be some difficulty 
in fitting twin engines of this type in ships of narrow beam. 

There seems, so far as I can see, no difficulty on this point, and 
I tind that a set of engines after Mr. McAlpine’s design can easily 
be fitted within the same engine-room space as the present types 
of engines occupy. .. - F, C. BIntetop, 

High Bridge Works, Newcastle-on-Tyne, June 25th. 


This brings our report of the proceedings down to 
mid-day cn Wednesday, the 26th ult. 
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All the World’s Fighting Ships. Founded and edited by 
F.T. Janz. Published for the Naval Syndicate by Samp- 
son Low, Marston, and Co; Le Yacht; and Harper and 
Brothers, Limited. 1901. 


Mk. Jane’s remarkable book has changed its appearance 
considerably since we reviewed the first edition two years 
ago. Not the least notable feature about it then was the 
characteristic work of the author’s brush—impressionist 
sketches of torpedo boats and cruisers, interesting 
artistically, but of a value difficult of computation. These 
have been swept away bodily, and every fighting ship in 
the world that is in a condition to be so treated is repre- 
sented by a reproduction from a photograph. Many 
of these pictures are successful. An idea of the ships may 
be gathered from them. Others are altogether too small 
and confused to be of appreciable value. We open at 
random and find a picture of the Odin. It measures 
2in. by less than jin. The block is not of a high class, 
and it is impossible to separate the ship from the back- 
ground. It is only one case in many, but an average 
case; some are better, others worse. We do not know 
what conditions have led to this result, or who is 
responsible. As Mr. Jane did not hesitate to draw 
scores of ships for the first edition, we think it 
cannot be from lack of energy on his part that the 
cuts have not been ‘“ worked on” so as to produce a 
better effect. Is a mistaken economy on the part of the 
publishers at the bottom of it? Luckily the defects in 
this direction impair the value of the book but little. 
Its utility lies far more in the silhouettes, which appear 
now on the page with the ships as well as in a separate 
index, and in the diagrams showing the weakness and 
strength of the vessels, than do their portraits. The 
volume is intended for use in navies, and its function is 
to provide the means of, in the first place, recognising a 
ship ata distance; and, secondly. of showing of what 
force she is, and in what respects she is most vulnerable. | 
We do not think any work has been attempted which so- 
closely fulfils these requisites as Mr. Jane’s. The key to 
recognition is in many cases to be found only in the 
study of minuti#, and with these the author appears to 
have made himself entirely familiar. The arrangement 
of the order of the ships in any navy has undergone some 
modifications. Appearance is no longer followed, the 
order of merit having been adopted. The reasons for 
this are set forth at length in the preface, where he who 
runs may read. 

The second part of the book consists of essays and 
symposia—answers from various sources to leading ques- 
tions set by the author. Submarine boats are given the 
place of honour, and the views of illustrious critics are 
set down in their own words. From these it is clear that 
only the most ardent advocates of submarines would 
venture to extend their use beyond the defence of 
harbours and docks. The views expressed are, as a rule, 
reasonable and temperate, but ‘‘X.,” of the Imperial 
Russian navy, gives rein to a fancy as brilliant as Mr. 
Wells’. We are not sure if the following passage is 
meant to be taken seriously. It is worth quoting in any 
case :—‘‘ It is said ‘submarines cannot fight each other.’ 
It is not true; they can and they will. That they are 
blind is nothing. Suppose a great hall, quite dark, and 
in it twelve men in two parties, hostile to each other. 
They attack and defend with such weapons as they have. 
Friends or foes cannot be distinguished, but will not 
each side have a password? And so I see in the future 
the fight of the submarines. Each may be fitted. with 
some attachment, so that meeting another it may seize 
and hold it—whether by electricity affecting the 
engines of the one held or by grappling claws, like 
many fishes have, it matters not. The one that 
seizes makes signals to the seized by the Morse code, 
tapping the hull. If the seized is a friend, the proper 
answer—the countersign—will be given. In the one 
case the seized is released; in the other . ... .” 
A more scientific standpoint is taken by ‘‘ La Verité”’ of the 
Marine Francais. His short essay is admirable, and as 
it takes into account the invention of submarine boat 
destroyers, already approaching perfection, the conclu- 
sions are of far more weight than those of the other. 
writers who are negligent or oblivious of this fact. One 
or two passages will be acceptable: ‘I cannot persuade 
myself that all this evasive attack, inglorious and 
undramatic, promises so well as a swift bold attack above 
water ; the more so as the torpedo fired from the above- 
water boat has a far longer and surer range, and the 
duty is one for which in continual exercises French 
officers have shown themselves so excellently capable.”’ 
‘La Verité”’ is persuaded that the man is far more than the 
weapon, and he dreads the possibility of the best officers 
of the French navy being sent down in submarines ; yet 
if they are not, he believes those vessels will not be 
successful. ‘* But besides the boat,” he writes, ‘ there 
is the crew. officers, who cannot be purchased or 
built by desire, and the war of to-day is not to make use 
of the ships so much as of the great men we have. For 
this, beyond and above all other reasons, I reply that the 
submarine has no future, if France is wise, save as a 
mobile mine, doubtfully so good as a Zalinsky gun or 
controlled torpedo governed from the shore, neither of 
which will rob the navy of her best officers.” 

Another question set was, “ Which are the six best 
types of battleships?” and the number of answers is 
large, but opinions are diverse. We have left ourself no 
space to enter into the various views expressed, but we 
can assure our readers they are for the most part well 
worth consideration. The remainder of the second 
part includes essays on the progress of guns and 
armour and signalling, and concludes with a new 
code of signals. The last pages in the volume are 
devoted to silhouette indices of warships and merchant 
ships. Mr. Jane’s book is at once the most complete 
and most convenient index to the navies of the world 
that exists, either for the use of the naval officer or for 
the landsman. 
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THE ROYAL AGRICULTURAL SOCIETY’S SHOW. 





Quire the most striking feature of this year's exhibi- 
tion at Cardiff was the large number of oil engine exhi- 
bits. Indeed, the internal combustion motor can be 
said to have run its more ancient rival the steam engine 
aclose race for supremacy. In simplicity of construc- 
tion, ease of manipulation, and completeness of combus- 
tion, the builders of this kind of engine have made rapid 
strides towards perfection, and ‘4 is not to be wondered 


also fitted witha heavy fly-wheel and a friction clutch, or if | is alternately dropped below the oil level and raised above 
desired a driving pulley wide enough to drive on tof astand | the top of the central-supply tube, thus discharging its 


loose pulleys on the machine. 


The circulating water for ; contents to the vaporiser, 


The measurement of the 


cooling the cylinder is carried in a tank underneath the | charge is thus very exact, is settled once and for all by 
main frame,.and is forced round the cylinder jacket by | the makers, and cannot be altered by ignorant attendants 


means of a pump worked from the side shaft. 


The water | unless wilfully filed or otherwise damaged ; 


working 


passes back to the tank, where by means of a special | always vertically in oil, friction and wear are reduced to 


arrangement it is broken up into spray and cooled by a} a minimum. 


The oil is swept along to the vaporiser, 


current of air induced by the exhaust from the cylinder in | Figs. 1 and 2, by a little air which is admitted through 


its passage up the chimney. 
water required 




















CROSSLEY’S PORTABLE OIL ENGINE 


at that the agriculturist is favourably disposed towards | 


them. Although we have not yet come into possession | 
of the detailed results of the oil engine trials, which will | 
probably not be announced till the autumn, we shall not 
be divulging official secrets when we state that the judges 
had no little difficulty in awarding the prizes, owing to 
the all-round excellence of the performances of several 
of the competitors. The trials were such as to call for 
extremely good workmanship. For instance, the princi- 
pal feature of the five days’ tests was a three-days’ run 
of ten hours per day at the maximum declared load, 
without any interference on the part of the attendants, 
excepting the lighting up each day. There were also half- 
load and light-load tests. On the extended run we believe 
that two at least of the engines gave an average consump 
tion of a decimal point or so over 0°7 of a pint of oil— 
Daylight and Russoline—per horse-power per hour, 
while on a shorter run on Russoline this figure was cut 
down to under ‘7. All the engines except one ran 
through the tests without a hitch. These results, for 
portable engines workiag practically in the open, must be 
considered highly gratifying to the makers. It should 











RUSTON AND PROCTOR’S VAPORISER 


however, be pointed out the trials took place in a wooden 
shedding divided into bays, which gave the engines a cer- 
tain small amount of protection from the wind, which 
perhaps they could not always be provided with in actual 
work. This might be considered as yielding a small 
advantage to the engines using lamps for ignition pur- 
poses. 

Crossley’s engine, which was awarded the first prize, is 
illustrated herewith. It was entered as being capable of 
developing 15 brake horse-power, but in a portion of the 
trials gave 17-3 horse-power on the orake. It has a cylinder 
10in. diameter by 18in. stroke, and is entirely self con- 
tained ; that is to say, no accessories such as water tanks, 


exhaust box, exhaust and air pipes, are required. The | 


working parts are similar to those of the stationary type 
The toe. gee J parts are balanced by means of 
segmenta 


| above. 


two to three gallons an hour is all that is necessary to re- 
place that lost by evaporation. 
with moderate or varying loads, the water contained in the 
tank will be sufficient for a day’s work, if replenished each 
day at starting. 


chimney to quiet the exhaust. Automatic lubricators 


-are fixed to all the working parts, and the crank pin is 


provided with a new method of dust-proof continuous 


If the engine is working 


The maximum quantity of smal Jholes in the side of the cistern, and immediately 
about wenty gallons, and at full load | before entering, the vaporiser is joined by a further and 


larger supply of air. The mixture is then drawn through a 
spiral groove d, and passing by the vapour valve k, is 
admitted to the combustion chamber, where it is mixed 
with the main air supply / to form the charge. The 
vaporiser is surrounded by an extension of the combus- 


| tion chamber in which the explosions take place and keep 
| it hot enough to vaporise the oil, ignition being effected 


by an automatic ignition tube h, placed underneath the 


' vaporiser and opening at both ends to passages # /, leading 


to the combustion chamber ; /f is the oil supply pipe and 
g the air pipe to vaporiser. After the vaporiser and ignition 


| tube have been heated at starting by the lamp, they are 


| assist. n starting. 








RUSTON AND PROCTORS VAPORISER 


automatically kept at the temperatures required for their 
respective offices by the heat of the explosions. The 
vapour valve is shown at k and the exhaust valve at m. 
The only adjustmen, in the hands of the attend- 
ant is the air cock, by means of which the mixture may 
be diluted or enriched as desired. 

Attention should be called to a special arrangement to 
It consists of an extra roller tapped 
and arranged on an extension of the exhaust lever pin, so 
that by screwing to the right extreme of the thread this 
roller comes in line with a larger boss on the cam shaft, 
and so holds open the exhaust valve, making the turning 
much easier. As the engine moves the roller is revolved 


| and works towards the left-hand end of the pin, passing 


An efficient silencer is fixed in the | 


lubrication, which enables the engine to run for long | 


periods. The whole is carried on strong wrought iron 
travelling wheels with a swivelling truck in front, and is 
specially designed for moving over rough ground. 

The engine which received the second award is built by 
Ruston, Proctor, and Co., Lincoln, and was entered as a 
12 brake horse-power motor. It has a cylinder 9}in. dia- 
meter by 16in. stroke, and works on the usual four-cycle 
system, with air and exhaust valves, and a vapour_valve, 








in so doing, after a definite number of revolutions, from 
the non-compression cam to the half-compression cam, 
when the engine gets an explosion and starts. In the 
course of a few more revolutions the roller is screwed 
automatically from engagement with the half-compression 
cam and put out of gear, the engine being now fully 
started. It is claimed that by this arrangement a self- 
starter is unnecessary. 

The engine, page 16, is fitted with a forged steel balanced 
crank, centrifugal oiler to the crank pin, special oil box on 
large end of the connecting-rod which serves the small 
end through a tube along the connecting-rod. The 
governors are of the centrifugal type, very sensitive, 














CUNDALL AND SONS PORTABLE OIL ENGINE 


which latter, with the oil measuring apparatus, is under , controlling a hit-and-miss lever, which is arranged on a 


the control of the governor. 


The oil is lifted from the | parallel motion. 


They are fitted with a speeder which is 


tank by a pump of simple design to the measuring cistern | adjustable while running, and a convenient handle is 


This is provided with a small recess kept full to | arranged which, when raised, stops the engine. The 


overflowing by the pump, the excess of the delivery | valves are all mechanically controlled, making the working 


returning by an overflow pipe to the tank. 


From this | of the engine certain and efficient. 


Separate covers are 


recess the oil is measured out by a3i mple bush sliding | supplied for adapting the compression to suit different 


discs fixed on the crank webs. The engine is | vertically round a tube leading to the vaporiser, and which ' varieties of oil, and a simple gravity meter automatically 
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selects the one most suitable. The engine has the usual 
bed-plate, and the whole is firmly secured to a strong 


springing. The fore carriage is fitted with improved 
locking gear and chains. The crank shaft is machined out 


channel iron frame mounted on wide massive road wheels | of solid Bessemer mild steel block, and is fitted with 


of large diameter. 
by a pressed steel plate. 


The locking fore carriage is formed properly proportioned balance weights, which are firmly 


held in position by wrought iron forged straps. The 


The arrangements for cooling the water consist of atank | cooling apparatus is fitted in front of the engine, and is a 














NAYLER AND CO.’S PORTABLE OIL ENGINE 


carried underneath the frame, capable of carrying about 
sixty gallons, and a positive wheel pump driven from 
the side shaft, and so situated that it is always primed, 
which forces the water through the jacket and delivers 
it to the cooling tower. This forms a simple arrangement, 
and no valves are required. The cooling tower contains 
a number of perforated boards arranged spirally, on to 
which the water is sprayed, and a current of air is drawn 
past the falling water by the blast of the exhaust. The 
water falling from the boards is returned to the tank 
below and used over and over again. The makers claim 
that this engine requires a heating lamp for starting only. 
When running light for a long period it was proved during 
the trials that sufficient heat is not automatically pro- 
duced in the vaporiser, but the light run was one of two 
hours. The capacity of the oil tank is about eighteen 
gallons, sufficient for a sixteen hours’ run at full load. 
The engine exhibited by J. and F. Howard, of Bedford, 
was entered in the competition to give 12 horse-power on 
the brake. It works on the Otto cycle, and is self-con- 
tained. The oil is stored in a tank in the engine bed, and 
is lifted by a pump to the vaporiser, no cistern being 
necessary above the engine. The circulation of water 
through the jacket is effected by a pump operated from 
the crank shaft by means of an excentric. After passing 
through the jacket the water is led toa cooler which hasa 
large amount of cooling area and a spray-making device. 
The engine is built on a cast iron bed-plate mounted on two 
steel channels. The engine exhibited by R. Cundall and 
Sons, Limited, Shipley (page 8), is designed to yield 15 brake 
horse-power. It has a cast iron bed-plate carried on H 
beams. The oil and water tanks are situated beneath the 
engine. The water is circulated through the jacket by a 


rotary pump, after which it is cooled by being circulated | 
through cooling pipes disposed on top of the canopy | 


shown in the engraving. The cylinder is 10in. diameter, 
18in. stroke. Two lamps are provided, one for the ignition 
tube and the other for heating the vaporiser. The latter 


is for use only when running light, and is not necessary | nipple, which directs any oil passing into 
The two lamps and vaporiser | the vaporiser, and the other opens into a 


when the engine is loaded. 
are all supplied with oil from the same source. An 
ingenious device is provided for feeding the oil into the 
vaporiser. It consists of a cup of variable capacity in 


the oil tank. A valve at the bottom of the cup is opened | 


and closed by gear operated by thegovernor. The vapour 
and exhaust valves are mechanically operated by cams, 
but the action of the air valve is automatic. 

Above we give an illustration of the 6 brake horse- 


| 


| The air inlet valve is arranged above the 


power portable engine of simple design built by Nayler | 


and Co., of Hereford. 
admission of the vapour and the other for exhaust, and 
has a balanced crank shaft to minimise vibration. The 
feed supply of oil is always at a constant level, thereby 
avoiding the use of pumps. The tank for the circulating 
water is bolted to the underside of the channels, water 
being pumped through the cylinder jacket and thence 
over a cone, where it meets an induced current of air 
for cooling purposes. A friction clutch of simple 
construction is fitted, which is operated by means of a 
lever at the cylinder end of the engine. The bed is formed 
with two mild steel channels of special section, which run 
the whole length of the engine, one end being coupled to 
the hind axle by means of strong cast iron brackets, and 
the other end on to the fore carriage. Between these 
channels is an exhaust silencer and water cooler of 
improved construction. The cylinder is attached by 
means of turned steel bolts to the channels, which are 
specially strengthened to receive them. The carriage 
axles are of square mild steel, the hind axle being placed 
diagonally, ensuring strength and rigidity. The wheels 


are of cast iron of special mixture, thereby preventing | 


It has only two valves, one for | 





circular cistern made of cast iron,in which is placed a 
spray pipe, so that the water as pumped through this pipe 
in the form of a spray comes in contact with the air, and 
is thereby cooled. The exhaust is carried under the 
cylinder to a silencer in front and between the two steel 
channels, from thence through the chimney to the 
atmosphere. The water supply is carried in the tank at- 
tached to the bottom of steel channels by means of wrought 
straps. The water is circulated by means of a pluuger 
pump. The oil reservoir is a cast iron air-tight receptacle, 
with machined faces and joints, and holds 
sufficient oil for a long run; the same 
reservoir also supplies the lamp, so that 
by filling one reservoir no further attention 
is needed. The oil supply for the engine 
passes through a sight feed cup, enabling 
the charge of oil to be seen, and at the 
same time staying any extra flush or 
variation. 

George Davies and Co., of Abergavenny, 
exhibited for the first time at these 
shows a simple and smooth-running oil 
engine of the vertical type called the 
Simplex, of which we give an illustra- 
tion on this page. This engine works 
on the Otto cycle, having the exhaust 
valve and oil pump operated by means of 
cams on a stud below the crank shaft. 
These cams are driven at half the speed 
of the engine shaft by machine-cut gearing. 
The exhaust valve is opened by means of 
a push rod which clears the main bearing 
by a stirrup, and has a roller working 
against the cam. The oil to be gasified 
is forced by the pump into a spray box, 
in which are two valves, both opening 
outwards and controlled by springs. One 
valve passage opens behind a spray 


return pipe. By means of an adjustable 
nut the pressure of the spring against the 
latter valve can be varied, and the quan- 
tity of oil entering the vaporiser regulated 
according to the pressure, all surplus oil 
returning by a pipe to the oil receiver. 


exhaust valve, and is automatic. The 
combustion chamber is water-jacketed, 
and the vaporiser is placed in its side. 
After a preliminary heating by means of 
a hand pump, the vaporiser becomes 
sufficiently hot to fire the charge without 
any further extraneous aid. The speed 
of the engine is regulated by means of 
the governor. This actuates the lever 
shown, which regulates the opening to 
the overflow valve of the spray box; 
thus, when the speed becomes excessive, 
an increased amount of oil is allowed to 
return to the oil receiver unvaporised. 
Other firms exhibiting oil engines were 
Richard Hornsby and Sons, Limited, 
Grantham, whose extensive display in- 
cluded the most powerful engine of this 
type on the ground—cne of 50 brake 
horse-power; Kelsey and Co., Guernsey-road, Sheffield, 


who had in operation a 4 horse-power engine made by | street, London. 
850 and 400 gallons per minute pumped to a height of 
15ft. The engine runs ata speed of 500 revolutions _ 
' minute, e 


Walker, Mitchell, and Co., Keighley; Robey and Co., 
Limited, Lincoln; Carson and Toone, Warminster; 
James R, Petter and Sons, Yeovil; Allen and Barker, 














Limited, Taunton ; the Campbell Gas Engine Company, 
Halifax ; Tangyes Limited, Birmingham, who had amongst 
others a 7 brake horse-power oil engine driving a 4in. by 
6in. three-throw ram pump by means of a Renold silent 
chain, a very neat and silent combination ; H. P. Saunder- 
son and Co., Bedford ; Charles F. Wilson and Co., 
Aberdeen ; the Dudbridge Ironworks, Limited, Stroud ; 
Blackstone and Co., Limited, Stamford; Mr. John Scott, 
of Northfield, Duddingston, Edinburgh, showed a motor 
cultivator with self-tipping wagon body attached, the 
motor employed being a 20 brake horse-power oil engine. 
The engine in this case performs the dual operation of 
propelling the vehicle and operating a five-spindle culti- 














HUMPHRIES’ PORTABLE OIL ENGINE 


vator, the power to the latter being transmitted by 1ope 
gearing, an arrangement which does not altogether 
commend itself. Crossley Bros. also exhibited an entirely 
new producer gas plant, which was supplying the motive 
fluid for their gas engine exhibits. We hope to illustrate 
this plant in a future issue. 

Amongst the exhibits of oil engines should be mentioned 
a neat combination of this type of motor of the vertical 


| pattern, working on the four-cycle, and a centrifugal 


x 
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THE SIMPLEX OIL ENGINE 


pump made by J. and H. Gwynne, Limited, of Cannon- 


The capacity of this plant is between 


and has its erank ehamber enelosed, 
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principal feature of the engine is the vaporiser, which we | with the greatest regularity, according to the width of 
hope to describe in a future issue. | hoes used. 

The engine which was entered for the competition by | John Crowley and Co., Limited, Sheffield, exhibited a 
Edward Humphries and Co., Limited, Pershore, was | new potato raiser designed by Mr. Battersby, a practical 
designed to give 12 brake horse-power. It has a cylinder farmer. This machine, besides raising the potatoes, 
10in. diameter by 15in. stroke, and made 220 revolutions | separates them according to size and delivers them into 
per minute. Unfortunately the engine had to be with- | hampers. The machine includes a large inclined riddle, 
dvawn after the third day’s trial, owing to a leakage | which gives it a somewhat ponderous appearance, but the 
occurring from the water jacket into the air valve pocket, | combination is said to work well. 
which interfered with the proper combustion, andcaused | _ If the show was not quite so extensively patronised by 
heavy firing through the exhaust pipe. The first day’s | the makers of steam engines as is usual, there was 
run was up to the stated load of 12-2 brake horse-power, | nothing wanting in quality. There were, however, singu- 
using through an eight hours’ run 741b. 14 0z. of Royal | larly few new features or even improvements of any 
Daylight oil. On the second and third day the leakage | importance. Exception must be taken to this statement 
was so bad as to interfere with the load, and the engine | in the case of Marshall, Sons, and Co., Gainsborough, who 
had to run on a 10 brake horse-power load to keep going. | had an attractive stand, on which were shown traction, 
On opening up the cylinder, by request of the judges, | portable, and stationary engines. Among the last-named 
the liner was found so rusty and lubrication absent, that | type should be mentioned a handsome horizontal engine 
it was decided not to run again and spoil the piston and | with a single cyinder 12in. diameter by 30in. stroke. This 
liner. | engine is designed for working at 100 Ib. pressure, and had 


Amongst the new implements competing for the Agri- | 
cultural Society’s silver medals was a dibbling machine— | 
Marsh’s patent—exhibited by Ransomes, Sims, and 
Jefferies, Limited, Ipswich. This is intended for planting | 
sprouted and_ seed 
potatoes,  cabbages, 
&e., either on the flat 
or ridge. The machine 
is illustrated herewith, 
the dibblers are shown 
at Aand B. They are 
pushed into the ground 
at regular intervals of 
12in., 14in., or 16in., by 
the cranks and rods 
shown directly above 
them. These cranks 
are driven by gearing 
from the road wheels, 
and the intervals are 
variéd by means of 
the three chain wheels 
shownat E. The ver- 
tical rods which carry 
the dibblers have 
guide bars F attached 
to them, and as the 
rods descend and 
ascend a rotary motion 
is imparted to the 
dibblers, which causes 
them to make and leave 
clean well - defined 
holes. The vertical rods are governed in their motion 
by connecting-rods, which cause the dibblers to enter and 
leave the ground at the right angles. At C and D are 
shown flat inclined pressers which smooth off the top of 
the ridges and make the depth of the holes uniform. To 
alter the implement to suit rows of different widths, the 
dibblers are put on to the rods excentrically, which gives 
@. variation of 3in. on either side. The depth of holes is 








regulated by the wheel at the back. 
Another new appliance entered for the medals was a | 
road-paring machine, made by Mr. W. A. Maclaren, 
Royal Exchange, Leeds. Although classified as ‘‘ new,” | 
this apparatus has already proved itself a success. It is | 
intended to be attached to a road roller, and is likely to | 
prove a great labour-saver in rural districts. An_ illus- | 
tration and description of the maehine were given in THE 
ENGINEER of June 29th, 1900. F.C. Southwell and Co., | 
Southwark-street, London, showed a new and inexpensive | 
implement of American origin, called the Ohio hay-loader, 
which is intended for attaching to the back of a hay cart | 
for picking up the hay and automatically delivering on the | 
cart. The device is extremely simple, effective in operation, | 
and light of draught. It consists of an inclined platform | 
me on road wheels, from the 
axle of which chain gearing operates 
a set of reciprocating forks, which pick 
up the hay and cause it to travel up 
the platform, and finally deposit it on 
the cart. The Dairy Supply Com- 
pany, Limited, Museum-street, Lon- 
don, exhibited the Kréhnke sand filter 
for milk. Briefly, it consists of a 
cylindrical revolving drum mounted 
on hollow trunnions. This drum is 
divided vertically into three chambers 
by partitions. One of the partitions 
is perforated over its entire surface 
like a sieve, while the other partition 
is perforated only on the underside, 
forming a small are-shaped sieve. The 
central chamber contains fine sand, 
but is not entirely filled. The side chambers are filled to 
about one-third of their height with gravel. A central 
hole contains a small air valve which, upon running the | 
milk through and rotating the drum by means of the | 
handwheel, allows the air which has collected in the | 
filter to escape. The milk enters through one hollow 
trunnion, and flows through the filtering drum into the 
first chamber ; forces its way through the sieve partition 
and mass of sand contained in the middle chamber, and 
escapes through the small sieve of the second partition 
into the last chamber, from which it flows through the 
other hollow axle into the receptacle for containing pure 
milk. The milk is thus relieved of its suspended impuri- 
ties. The apparatus can readily be cleaned and sterilised. 
An implement of proved practical utility, here entered 
as ‘‘ new,” but to which we referred in our notice of the 
Smithfield Club’s Show last December, is illustrated on 
this page. It is a hoe for singling turnips, and is made 
by P. J. Parmiter and Co., Tisbury, Wilts. Its operation 


will be readily understood from the engraving. The hoes, 
carried on a disc, are drawn through the rank of roots 
without gearing of any sort. The hoes give a long 
drawing cut as in hand work, practically singling the roots 





a modified trip valve gear and double-beat steam and 
exhaust valves. The workmanship and general finish 
displayed in this exhibit were extremely good. Another 
stand which well repaid a visit was that of Robey and Co., 
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RANSOMES’ DIBBLING MACHINE 


Limited, Lincoln. The engines at Cardiff included an 
8 horse-power portable, a compound undertype engine 
and locomotive boiler combined, with automatic governor 
and link expansion gear, made for a working pressure of 
1401lb. We are informed that this class of engine is made 
up to 300 horse-power. Richard Hornsby and Sons, 
Limited, Grantham, had a representative exhibit of their 
principal manufactures, comprising rtable steam 
engines, thrashers, and other agricultural implements of 
standard types. E. R. and F. Turner, Limited, Ipswich, 


| in addition to other exhibits, showed a novelty in the shape 


of an “Inkoos ” mill combined with a wire cylinder flour- 
pressing machine, so that the product of the former is 
delivered direct into the latter, where a separation iz made 
of the fine from the coarse. Where wheat is the material 
treated, three separations are usually made, the product 
passing through at the head of the machine being fine 
flour, of which about 50 per cent. is obtained, that passing 


| through at the tail end semolina and middlings, which is 


returned to the mill for re-grinding, and that passing over 
bran and offals. The arrangement is compact and should 
prove most useful for the colonial markets. Another 
novelty on this stand is a vertical engine and cross-tube 





PARMITER’S TURNIP HOE 


boiler in which a liquid fuel is used. The boiler is of the 
ordinary pattern, but is fitted with a spray oil burner. 
In addition to the oil engine which we have described 
above, Ruston, Proctor, and Co., Limited, had their usual 
ws oped of high-class fixed, portable and traction ergines, 
and thrashing machines of standard patterns. Traction 
engines and road locomotives were shown by Aveling 
and Porter, Limited, Rochester. This firm also had on 
view a steam road roller, fitted with Morrison’s scarifier, 
a substantiai apparatus, involving the use of neither 
shafting, belting, nor complex gearing. Clayton and 
Shuttleworth, Limited, Lincoln; Richard Garrett and 
Sons, Leiston, Suffolk; Thomas Green and Son, Limited, 
Leeds; W. Tasker and Son, Limited, Andover; Ran- 
somes, Sims, and Jefferies, Limited, Ipswich; John 
Fowler and Co., Limited, Leeds ; the Wantage Engineer- 
ing Company, Limited ; William Foster and Co., Limited, 
Lincoln; Charles Burrell and Sons, Limited, ‘Thetford ; 
Wallis and Steevens, Basingstoke; E. Foden, Sons, 
and Co., Limited, Sandbach, were all represented 
by their usual manufactures. Taylor and Hubbard, 
Leicester, had at work two locomotive steam cranes 
of 5 tons and 14 tons lifting capacity. In connection 








with these a new form of automatic bucket, with 
drop bottom and self-discharging gear, suitable for 
suspending from the jib of any crane, was shown. 
The device is of sufficient interest to merit a special 
illustrated description, which we hope to give in an 
early issue. 

Last week we alluded to the ice-making plant for 
which the firm of J. and E. Hall, Limited, had obtained 
the special prize. The machine used carbonic anhydride 
(CO,) as the refrigerating agent. It was driven by one of 
Tangye’s oil engines, and requires only 2 horse-power to 
drive it. There is an ice tank, in which, during the 
judge’s trial, ice was made at the rate of 10 cwt. per day. 
There was also exhibited a c amber fitted specially for 
keeping dairy produce, and which is maintained at a low 
temperature by a large quantity of brine contained in a 
steel vessel, which brine, being cooled by the machine, 
continues the cooling action in the chamber for long after 
the machine is stopped, thus saving long running of the 
machine, and any Sunday work. The machine is ex- 
tremely simple, and can be worked by any labourer of 
ordinary intelligence. 








CAST IRON PIPE IN THE UNITED STATES. 


Since the publication of our final article we have received 
the following communication from our Special Commis- 
sioner :— 

Melting ratio.—An English correspondent—and a manu- 
facturer of cupolas—has disputed the accuracy of the 
melting ratio of cupolas, as given in one of these articles. 
The ratio given was 10 to1; that is, 10 lb. of iron melted 
per pound of coke. The correspondent above referred to 
claims for his cupola a ratio of 12 to 1, and even 16 to 1, 
but does not say for what kind of work or under what con- 
ditions, or whether it includes the bed. Records of English 
foundry work do not give ratios anything like as high as 
those claimed above. The 10 to 1 ratio is a fairly high work- 
ing average in daily service for foundries generally, and for 
pipe in particular. This includes the bed. Higher ratios 
are claimed for some cupola manufacturers, and are some- 
times attained in regular practice, but are exceptional. The 
writer knows, however, of a record of 14°6 to 1 for very 
heavy pipe; but this was not considered satisfactory. On 
other kinds of work, and under varying conditions, the ratios 
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range from 6 to 1 to9to 1. For small, thin, or intricate 
castings the iron must be very hot and fluid, with consequently 
a low melting ratio. It is generally recognised as poor prac- 
tice to be niggardly with the coke at the risk of losing cast- 
ings by having dead iron or cold shuts. The ratio in any 
particular case depends also upon the quality of the iron, 
the character of the work to be cast,and the length of the heat 
or blast. The melting ratio alone is, therefore, no criterion 
as to the efficiency of the cupola or the foundryman, and is 
useless for purposes of comparison. 

Pipe joints.—Nearly all the pipe referred to in these 
articles has the ordinary bell-shaped end, while the bell-and- 
spigot, or socket joint, is used almost universally, whether 
the pipe is for water, gas, or drainage purposes. For iron 
pipe culverts through railway embankments, however, a form 
of joint is occasionally used which more closely resembles 
that of vitrified clay pipe. This is shown in the accompany- 
ing illustration, which gives a section of the joint of 36in. 
pipe. The spigot end of the pipe is conical, the thickness 
increasing 4in. in a length of lin. The bell end of the pipe 
is cylindrical, and is only in. larger in inside diameter than 
the outside diameter of the barrel of the pipe. This gives a 
clearance of ;in. between the bell and spigot. The bell has 
no flange and no lead ring, and is made but little thicker 
than the barrel or body of the pipe, since no caulking is 
done. When practicable, however, the joint is run in with 
cement. ‘I'he purpose of this peculiar form of joint is that 
of preventing earth, &c., from finding access to the pipe 
through the joint. These culvert pipes are made in lengtlLs 
of 6ft. and 12ft. 








THE LAGOS RAILWAY. 


In our last week’s issue we gave an illustrated descrip- 
tion of the Lagos Government Railway. We had intended 
embodying in the article a list of the various resident 
engineers who had had charge of the construction of this 
railway, but, unfortunately, the full list reached us too 
late for inclusion. We, however, have much pleasure in 
giving the names as follows:—Mr. W. W. Williams, 
November, 1895, to July, 1896; Mr. R. A. Hamilton 
(acting), July, 1896, to September, 1896; Mr. W. Gee, 
September, 1896, to August, 1898; Mr. C. E. Brown, 
August, 1898, to February, 1900; Mr. R. Knights, March, 
1900, to completion. 











Tue International Association for the Advancement of 
Science, Arts, and Education, will hold its second international 
meeting at Glasgow in the University and in the International 
Exhibition, from July 29th to September 27th, 1901. Basides 
serving as a link among universities and learned societies, &c , one 
of the most important functions of the meeting will again be, as 
at Paris last year, to study and interpret the matters of scientific, 
geographic, and other interests afforded by the Exhibition, by 
means of lectures and conferences, with demonstrations and visits 
under skilled guidance. The various national groups which co- 
operated last year at Paris will again be represented at Glasgow ; 
and their lectures and conferences, &c., will include pure and 
applied physics and chemistry, electricity and engineering, agricul- 
ture and er. eography and colonisation, hygiene, Scottish 
history and archeology, fine art, &c. The general secretary is 
M. Liard, permanent Secretary of State for Higher Education 
Paris, assisted by Professor Patrick Geddes. 
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RAILWAY MATTERS. 


We learn that Mr. G. Bolland Newton, the general 
manager and secretary of the North London, will retire on August 
9th. The company will still have the benefit of his long experience 
as a director. 


Tur Great Eastern Railway Company has ordered a 
new twin-screw steamer for its Harwich-Antwerp route. She 
will be similar to the Colchester, now running on this service, but 
with improved saloon accommodation for passengers. 


Ar arecent meeting of the Lancaster Town Council 
the offer of a Birmingham syndicate to take over the powers to 
construct electric trams was rejected, A scheme for a system of 
electric trams on the overhead system by the Council has been 
adopted, 


Tur total length of railways in Cape Colony at the end 
of last year was 2003 miles. This is nearly 1100 miles increase in 
the last twenty years, As we recently pointed out, the railway 
revenue of Cape Colony last year was the largest on record, princi- 
pally owing to the Boer War. 


A Licut railway connecting the Lauderdale district with 
the Edinburgh and Carlisle route on the North British Railway 
was opened for traffic on Tuesday. The line, which is over ten 
miles long, cost about £50,000, It brings Lauder within thirty-two 
miles of Edinburgh and twenty-six of Dalkeith. 


Tr is announced that Lieut.-Colonel C. J. Owens, Engi- 
neer and Railway Volunteer Staff Corps, and general manager of 
the London and South-Western Railway, is to be appointed a 
member of the Army Railway Council, to fill the vacancy caused 
by the resignation of Lieut.-Colonel G, H. Turner, of the same 
corps, and general manager of the Midland Railway. 


Tur Railway News learns that the Great Northern 
Board have determined upon making a new departure by inviting 
candidates outside their own employment to fill the vacancy in the 
assistant-secretaryship caused by the death of Mr. Walker. It is 
thought that the offer of £600 or £700 a year, with a prospect of 
advancement in the railway world, would induce men of first-rate 
abilities to become candidates. * 


Aw important alteration in the tariff system of the 
Prussian and Hessian railways is about to take place. In future 
the ordinary return tickets which are issued for all stations at one 
and a-half times the single fare will be valid for forty-five days. 
On the other hand, the special return tickets which have hitherto 
been issued at greatly reduced fares between the great cities and 
the majority of German health resorts will be abolished. 


Soutn Yorkshire owners of steam coal met at the 
Victoria Hotel, Sheffield, on Monday, with reference to locomotive 
coal contracts for supplies up to December. The meeting was 
held in private, and consideration lasted a considerable time. No 
further offer was reportec from the railway companies, who 
decline to give above 93, per ton. The coalowners declined to give 
the result of their deliberations to representatives of the Press, 


Tur Berlin correspondent of the Standard states that 
arrangements having been made to run a special train over the 
Trans-Baikal Line, direct communication will be established 
between Moscow and Stretensk. The service will at first be once 
a week ; but later on a bi-weekly service will be provided. The 
journey from Moscow to Stretensk wil! take eleven and a-half days. 
The whole journey from Moscow to Vladivostok, with a good 
steamer connection at Stretensk, will only take twenty days. 


We are informed by Shelford and Son, consulting 
engineers for West African railways, that all the survey parties sent 
to West Africa in October last have returned safely to England to 
remain until the wet season terminates. The largest party is that 
from the Gold Coast, which consisted of twenty-seven engineers and 
employed some 1700 natives. The latter survey is rendered very 
difficult on account of the dense forests. Very little sickness has 
been experienced in all the expeditions and no loss of life has 
occurred, 


Ar the House of Commons on Tuesday, the Select 
Committee presided over by Mr. A. Egerton passed the Omnibus 
Bill of the South-Eastern and Chatham and Dover Railway Com- 
panies, which included a new line at Hythe, alterations at Orping- 
ton, and the acquisition of land at Lewisham, Beckenham, and 
Bickley, Appended to the Bill was an agreement with Peek, Frean, 
and (o,, by which a strip of land adjoining their works, 1100ft. in 
length and 50ft. in depth, part of the land which the South- 
Eastern Compai y was authorised to acquire by their Act of 1892, 
was sold to that company at the price of £170,000. The Bill was 
ordered to be reported to the House for third reading. 


ComMENciINnG with the first of this month, a number 
of changes have been made by the Northern of France Railway 
Company in the hours of the trains leaving Paris for Calais. The 
express which hitherto left at 9.30a.m. now leaves at 9.35am._ It 
arrives at Calaisat the same hour, and in London at 4.50 p.m. The 
express at 11.50 a.m. leaves now at 11.20a.m., and arrives at 
Calais at 3 p.m., instead of 3.39 p.m. Very shortly the Northern 
Railway Company expects to make a gain of twenty to twenty-five 
minutes in the transfer of the luggage to the steamer, by the 
erection of an electric crane, which will lift the luggage vans bodily 
on board. Similar arrangements are being made at Dover. 


THE construction of an electric railway under the 
Solent, connecting the London and South-Western Railway with 
the Freshwater, Yarmouth, and Newport Railway, is now assured, 
as the Bill, having already received the sanction of the House of 
Lords, came recently before the Committee of the House of Com- 
mons, presided over by Mr. Tatton Egerton, as an unopposed 
scheme, and was accordingly remitted to the Chairman of the 
Committee of Ways and Means for formal proof of the preamble. 
Including the tunnel under the Solent, the railway, from its com- 
mencement to its termination at Freshwater, will be about 74 
miles in length, and may be worked by electricity. The mgximum 
period for the completion of the scheme is fixed at seven years. 


Last Monday the Lancashire and Yorkshire Company 
commenced a new system of loading goods and coal trains. In- 
stead of, as heretofore, making up trains by the number of wagons, 
it has been decided to now load by a total tonnage. The engines 
have been divided into six classes, and commencing with the large 
high-pressure engines which are described as coal engines, they go 
down to the sixth class of small locomotives. Schedules have 
been drafted showing the load which each engine is expected to 
haul over each section of the line, which have been classified 
according to gradients. The object of the new arrangement is to 
reduce the number of trains by getting the most possible work out 
of each engine, the gross load being approximate to the maximum 
tractive power of each locomotive. 


On Monday the Great Western Railway Company ran 
the first expressover thenewshort route from London to Weymouth. 
The company has constructed a railway which leaves the old Berks 
and Hants extension line between Woodborough and Devizes, near 
the 81} mile-post from London, and joins the old Weymouth main 
lineat Westbury. It is 13? miles in length and reduces the distance 
between London and Weymouth, compared with the route vid Chip- 
peshem, by 14} miles, Itis double throughout, the steepest gradient 
eing 1 in 222, and the sharpest curve 60 chains radius. A passenger 
station—Patney and Chirton—has been provided near the point of 
Janction with the Berks and Hants extension line, while passenger 
and goods stations have been built at Lavington and Edington. 
Chere are thirty-seven bridges on the new line and a viaduct at 
Lavington 120 yards in length, consisting of eight spans, 





NOTES AND MEMORANDA. 


THE total attendance of the public at the recent Royal 
Show at Cardiff amounted to 166,919. This total is second only 
to the attendance at Manchester in 1897. 


THE United States Navy department has planned out 
four Pacific Ocean lanes, each thirty miles wide, connecting Puget 
Sound and San Francisco with Manilla, Nagasaki, and intermediate 
ports, The routes have been so laid out as to avoid all known 
obstructions to navigation and to reduce the risk of collision. 


Tue total output of British iron ore in 1900 was 
14,028,208 tons, against 14,461,330 in the previous year. The total 
iron ore imports in 1900 amounted to 6,297,873 tons, against 
7,054,578 tons in the previous year, so that the consumption of iron 
ores, otherwise than as affected by stocks at mines or works, shows 
a decrease of 4,191,000 tons, 


A run of 944 miles is reported to have recently been 
made on an electric motor car with one charge. The weight of 
the vehicle was 39cwt., of which the battery of fifty cells weighed 
22cwt. The car carried four people, the average speed being 
about twelve miles an hour, The total charge before starting was 
— yea iat the voltage at the start 101, and at the finish 
80, or less, 


AN experiment is being made in New York in connection 
with the water supply for the condensing plant of the Edison 
Company at their new electrical power-house in course of erection 
at Thirty-ninth-street and East River. A steel tunnel, 250ft. long, 
measuring 124ft. in diameter, and weighing over 1000 tons, has 
been built, and the intention is to sink the tunnel some 23ft. under 
water, and to use it asa huge aqueduct to lead water from the 
river to the condensing plant referred to above, 


THE new turbine steamer King Edward, which has been 
built by Denny and Brothers, Dumbarton, for a Glasgow syndicate, 
ran her official trials on the Firth of Clyde last Friday. The King 
Edward ran to Campbelltown and back, a journey of three hours, 
at a uniform speed of 20 knots. The remarkable feature of the 
trials was the almost complete absence of vibration. The new 
steamer, which is to run regularly on the Clyde between Fairlie 
and Campbelltown, is the first commercial vessel to be fitted with 
the Parsons steam turbine method of propulsion, 


Tue preliminary report of the Scotch census returns 
has been issued as a Parliamentary paper. It states that the 
population of Scotland on the census day of the present year, 
including those in the Royal Navy and belonging to the mercantile 
shipping in Scottish ports or on Scottish waters, was 4,472,000 
persons, of whom 2,173,151 are males and 2,298,849 females. 
When compared with the corresponding population as enumerated 
at the census of 1891, a total increase of 446,353 is found to have 
occurred, the male increase being 230,434, and the female 215,919. 


A PAPER was recently read before the National Electric 
Light Association «f America on electric automobiles by Mr. E. A. 
Sperry, who said that recent tests showed that for two batteries of 
the same capacity on the same carriage, and having a life of 3000 
to 4000 ton miles, a Planté battery run 20 miles per charge, 
weighed 1260lb., gave 5°25 watt hours per pound, and required 
211b. of cell per ton mile; a Faure battery ran 29 miles per charge, 
weighed 980 lb., gave 6°5 watt hours per pound, and required 
30 1b. of cell per ton mile. The remarkable advantage of halvi 
the weight of batteries for the same cost and output is poin 
out, 


Tue cement industry in the United States does not 
appear to be receiving from British manufacturers the amount of 
attention it deserves, According to a consular report on this 
industry, during the nine months ended March last, out of 
541,701,557 lb. imported the United Kingdom only supplied about 
1l per cent. The previous year the British cement imported 
amounted to 9°5 per cent. of the total amount, but in 1899 it was 
more than 15 per cent. Of foreign cements the German has the 
largest sale. During the nine months ended March last Germany 
supplied 46 per cent. of the total amount imported ; in 1900, for 
the same period, 54 per cent. 


AT a meeting of the Royal Irish Academy held at 
Dublin recently, a paper was read by Dr. F. T. Trouton on “The 
Creeping of Liquids and Tension of Mixtures.” A number of 
experiments were described, which showed that in order for a liquid 
to be capable of creeping over solid surfaces it must be a mixture. 
Ordinary paraffin, for example, does so, but a pure paraffin will not 
creep. It can be made to do sv, however, by the addition of a 
suitable liquid. The added liquid must be more volatile and must 
reduce the surface tension. This can be the case not only with 
liquids of lower surface tension, but also with liquids of higher 
surface tension when added in small quantities. 


A PAINSTAKING American has devised an apparatus for 
measuring the vibration of a telephone transmitter by means of a 
ray of light reflected from a small mirror cemented to a steel pinion 
set in watch jewels. To the centre of the diaphragm is soldered a 
needle which presses on a steelarm. This arm is perpendicular to the 
pinion and in the plane of the mirror. The slightest vibration is 
transmitted through the needle and arm to the mirror, causing it 
to oscillate and thus deflect the beam of light. In an experiment 
a diaphragm excursion of one three-thousandth of an inch deflected 
the spot of light on a screen 25ft. away 2in. The ticking of a watch 
gave noticeable deflections, and loud sounds produced deflections 
of 2ft. 


Some information of use to cement manufacturers is 
given relating to the American industry in a consular report just 
published ; the results of the different kinds of kilns are compared. 
It has been found that the Dietzsch kiln turns out from 75 to 80 
barrels per day, with a fuel consumption of about 20 per cent. by 
weight of cement produced ; the continuous shaft kilns produce 
from 40 to 80 barrels per day, with a consumption of fuel of about 
30 or 40 per cent., while the rotary variety will produce from 120 
to 160 barrels per day, with a consumption of solid fuel of about 
30 per cent. Though the consumption of fuel by the rotary kiln 
may be higher than some of the other kinds, the cost of labour is 
considerably less than with any of the others, 


Tur U.S. Government is said to be constructing a 
machine for calculating the tides which will do the work of thirty 
mathematicians, It is to be an improvement on an instrument in 
use in the bureau of the coast survey. The instrument was con- 
trived by E. Terrel, an employé of the United States coast survey. 
The American machine—-Kelvin’s—now in use cost £700. Itstands 
about 2ft. high and is 18in. across, Its half-a-foot of depth isa maze 
of wheels, pulleys, and levers. It does wonderful things. There is 
a little crank on the lower left-hand side, and at a simple turn of 
that crank the machine will give the answer to a problem involv- 
ing nineteen separate calculations. The problems it works out are 
the enormously complizated calculations of tidal variations. 


ExprrIMENts have recently been carried out to test the 
relative efficiency of osmium lamps and those in which carbon is 
used, says the Llectrical Engineer. In one test four 25-volt osmium 
lamps in series and four 100-volt carbon lamps in parallel were 
arranged on a 100-volt circuit, and both gave the same illuminating 
power, but the osmium lamps consumed only 40 per cent. of the 
current required for the ordinary lamp. In another test an 
osmium lamp consuming energy equal to 24 watts gave a light of 
20 candle-power, while a carbon lamp with the same consumption 
gave a light of only 6 candle-power, Osmium lamps can be made 
to give a light of from 2 to 200 candles, and lamps that have 
become darkened can be restored without renewing either the bulb 
or filament, 








MISCELLANEA. 


We hear that Prof. Ripper, of the Sheffield Technical 
School, has succeeded Mr. Samuel Osborn as president of the 
Sheffield Society of Engineers and Metallurgists for the year. 


On Tuesday last the first-class torpedo boat Rindjani, 
built for the Dutch Government by Yarrow and (>., Limited, was 
launched from their yard at Poplar with steam up, and immediately 
proceeded with her trials. 


Mr. ANDREW CaRNEGIE has intimated; through Provost 
Keith, of Hamilton, his intention of presenting a free library to 
the town of Hamilton, conditional on the Burgh adopting the 
Free Libraries Act, and providing a site. 


A bDEPUTATION from the Japanese Ministry of Commerc? 
and Agriculture is expected to arrive very soon at St. Petersburg 
to make arrangements for the establishment of a direct line of 
steamers between Japan and the Black Sea ports. 


Tue torpedo boat destroyer Express, after making good 
the defects developed on a former trial, resumed her trials last 
week, but these have again had to be abandoned, the difficulty on 
this occasion being the breaking down of a low-pressure cylinder. 


A WELL-KNOWN coal merchant of Brassington, Derby- 
shire—Mr. Samual Hanley—was accidentally run over on the High 
Peak branch of the London and North-Western Railway on the 
2nd inst., and sustained injuries which caused death within an hour, 


OrpERS have just been placed by the Norddeutscher- 
Lloyd for the building of six twin-screw steamers of 7000 to 
8000 tons register. Two of them will be built at the Stettin V ilkan 
yard, two at the Techlenborg yard, Geestemiinde, and 1 so at 
Sechichau’s yard, Danzig. 


Tue General Purposes Committee of the London 
County Council reported at the meeting this week that Sir A. R. 
Binnie, the chief engineer, had resigned, because he desired to 
enter private practice ; and recommended that such resignation be 
accepted, and take effect at the end of the year. 


A TELEGRAM from the Times correspondent at Copen- 
hagen states that the Danish steamer Mjilnir arrived there on 
Saturday with new samples of Icelandic coal from Nordfiord. 
Experimental operations on a considerable scale will be continued. 
The correspondent learns that samples have been sent to Cambridge 
University. 

WE are requested to state that as far as the frame 
and motors are concerned, the two oil-propelled motor wagons 
entered by George F. Milnes and Co., Limited, in the recent 
Liverpool trials, were built by the Motorfahrzeug und Motoren- 
fabrik, Aktiengesellschaft, Berlin. The bodies were built at the 
Hadley Works of the former company. 


A NEw public bridge over the river Derwent, known as 
Eddy’s Bridge, was opened on Tuesday. The bridgeis situated near 
Edmond Byers, and has two arches, each having a 35ft. span. The 
bridge is also over 100ft. long, and can be used for vehicular as well 
as pedestrian traffic. The bridge has been designed and erected 
under the personal supervision of Mr, J. E. Parker, of Newcastle. 


Arter thirteen years’ service with the Weardale Steel, 
Coal, and Coke Company, Limited, Mr. H. W. Hollis, the managing 
director, has just retired. In recognition of the respect in which 
he is held, he has been presented with an illuminated address. 
Mr. Hollis has been succeeded as head manager by Mr. G. H. 
Wraith, who has also been connected with the company for over 
thirty years. Mr. Hollis will remain on the directorate. 


Tue Withington Urban District Council is carrying out 
an extensive scheme of sewage purification, works being provided 
for dealing with a daily flow of 9,000,000 gallons. A contract has 
been entered into with Mather and Platt, Limited, of the Salford 
Ironworks, Manchester, for the supply of their distributing appa- 
ratus and control valves. These consist of ten distributing 
valves, each 36in. by 16in., and twenty retaining and discharging 
valves, each 36in. by 16in. 


Tue Swinton and Pendlebury Urban District Council is 
carrying out an extensive scheme of sewage purification, works 
being provided for dealing with a daily flow of 2,000,000 gallons. 
A contract has been entered into with Mather and Platt, Limited, of 
the Salford Ironworks, Manchester, for the supply of the distri- 
buting apparatus and control valves, These consist of ten distribut- 
ing valves, each 18in, diameter, and twenty retaining and discharging 
valves each 27in. by 12in. 


At the meeting of the London County Council held on 
Tuesday, Mr. Benn, in answer to questions, said that the Highways 
Committee, feeling that the erection of the generating station 
would delay the adoption of electric traction in South London, had 
inquiries made in the district, and it was found that they would be 
able to obtain power there at an earlier date, so that, without being 
unduly optimistic, within eighteen months they would have electric 
cars running in South London. 


THE conversazione of the Society of Arts, which was 
held last Friday at the Botanic Society’s Gardens, Regent’s Park, 
proved highly successful. The attendance was very large, and 
included many distinguished persons. Music was furnished by 
two military bands, and a group of hand-bell ringers, while there 
were also an a/ fresco theatrical performance and rose and rhodo- 
dendron shows. The grounds were prettily illuminated by fairy 
lights, and the rose tent by the Kitson oil light. 


WE regret to announce the death of Mr. Francis Rixson, 
of the firm of Woodhouse and Rixson, Chantrey Steel Works, 
Attercliffe, Sheffield. He was inspecting some new machinery in 
course of erection at his establishment on the 2nd inst., when a 
crane fell upon him, and caused instantaneousdeath. Mr. Rixson, 
who was highly respected and a most successful manufacturer, was 
for some time one of the stores managers at the works of Brown 
and Bayley, Limited. He leaves a widow and an adopted child. 


Tue Highways Committee of the London County 
Council have recommended that the Berkshire County Council be 
informed that, having given careful consideration to the sugges- 
tions contained in the resolution of that Council relative to the use 
of motor cars, the London County Council does not consider it 
necessary, as regards the County of London, to make any represen- 
tations to the Government with the view of each motor car being 
required to carry a number, to be registered, and to be obliged to 
stop when required. 


Tue Lords of the Admiralty have placed orders at 
Cardiff for the supply of 50,000 tons of steam coal, to be used in 
connection with forthcoming naval manceuvres. The orders have 
been divided between about twenty collieries, and the quality 
ranges from*good Monmouthshire to best Cardiff. The lowest 
price is 18s, 6d. and the highest 203. per ton f.o.b. net, which is 
considered very good. The aggregate order is not so large as had 
been expected, but the Admiralty retain the right to call for 
further supplies on the same terms and conditions, 


In 1900 the total importation of British coal into 
Bordeaux was 838,950 tons, being an increase of 159,986 tons on 
the previous year, and 369,375 tons more than in 1898. The chief 
increases were in Scotch and North-country coal, there being 
actually a decrease in the amount of Welsh coal impcrt2d compared 
with the previous year, although the amount was much larger than 
in other years, The amount of British coal imported in 1900 in 
vessels other than British was 290,587 tons, against 188,110 tons in 


1899, and 110,585 tons in 1898. This shows how the foreign flags 
are competing and increasing in the port of Bordeaux. 
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TO CORRESPONDENTS. 


*,* In order to avoid trouble and we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himsely, and stamped, in order 
that answers received by us may be forwarded to ir destination. No 
notice can be taken of communications which do not comply with these 
instructions. 

insertion in Tou Enoivese, or containing 

companied by the name and address of the writer, 

ication, but as a proof of good i 
en of anonymous communications. 

*,* We cannot undertake to return drawings or manuscripts ; we must, 
therefore, request correspondents to keep copies. 


REPLIES. 


J. ©. (Fulham).—Write to Mr. D. D. Curran, N.O. and N.E. Railway, 

New Orleans, U.S.A. 

. P. (Harrow-road).—If you will call here you can consult the bound 
volumes of Tue Enoinegr, and obtain the copies you want if they are 
in print. 

E. W. M.—We do not think your scheme would be practicable. If the 
‘light iron structure made of rails and sleepers” ran off the rails it 
would drag the engine with it. 

F. P.—We are not able to tell you how you can obtain a full set of 
gradient profiles of the railway you name. It is possible that by the 
= of the engineer of the line you might get access to the profile 
sheets. 

G. T. P.—Replies to your inquiries would take up too much space in 
this column. In the latest edition of Mr. Leask’s ‘ Refrigerating 
Machinery and its Management” (Simpkin, Marshall, and Co.), you 
will find just the information you require. 

A. M. 8.—You must know the efficiency of the motor at the point at 
which it is worked before you can determine its effective horse-power. 
Having obtained this, the effective horse-power will be the volts and 
amptres—as measured at the terminals of the motor—multiplied 
together and divided by 746, the whole being then multiplied by the 
efficiency. Thus, supp sing the efficiency = 90 per cent. and the motor 
consumes 100 volts and 50 ampéres, 

Wo x 


¢. 


Effective horse-power — — x -90 = say 6-03. 


You will find, if you again work out Mr. Granger's figures, that the 
8-55 is correct. 


INQUIRIES. 


ISINGLASS MACHINERY. 
I shall be obliged by the address of makers of isinglass ma- 


P. 8. 


Sir, 
chinery. 
Caledonian-road, July Ist. 








MEETING NEXT WEEK. 
Tue InstiTvuTION oF JuNIOR Enoinegrs.—Saturday, July 13th, at 
8 p.m., Visit to the Millwall Lead Works. 
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GERMANY AS AN EXAMPLE. 


For some years worthy men, mostly incompetent to 
deal with commercial questions, have written and spoken, 
and reported, and narrated anecdotes, and excited them- 
selves in various ways about Germany, her thorough- 
ness, her technical schools, her cosmopolitan travellers— 
commercial—her enterprise, her push. We have been 
told that if we are not up and doing, Germany must, 
would, and could command the markets of the world, 
and the British manufacturer should be left lamenting. 
During the last year little, however, has been heard about 
Germany as an example of all the commercial virtues 
highly concentrated, the United States having, for the 
time being, taken the place of Germany. Like ‘“ Brer 
Rabbit,” in Uncle Remus’ veracious and amusing narra- 
tives, the British manufacturer has “‘kep on never 
minden,”’ and for some reasons, doubtless inscrutable to 
the prophets of evil, disaster has not befallen this country. 
It is industrious and prudent Germany that suffers. The 
facts are in many ways interesting. 

For reasons not sufficiently explained, for some time 
past Germany has launched into a very large internal 
expenditure. Engineering works have been constructed, 
and ironworks established ; pits sunk; shipyards enlarged, 
and, in a word, we have seen an enormous manifestation 
of industrial enterprise. Shops have been enlarged and 
new tools put down, and it must be remembered that 
these things represent a far more lavish expenditure than 
would obtain here under similar circumstances, because 
the German buyer is willing to pay more than the British 
buyer. For example, the price of high-class steam 
engines in Germany is at least half as much again as in 
this country. It willbe remembered that various writers 
have pointed out that the reason why Germany could 
spend so much was that the banks freely advanced 
money for industrial purposes. It is well known, 
indeed, that by far the larger proportion of the manu- 
factories of all kinds in Germany are either directly 
the property of the banks or heavily mortgaged to them. 
Nothing at all of the same kind exists in this country, and 
it has been held that this is a blot on the banking practice 
of Great Britain, and that money is locked up, or directed 
into other channels, that ought to be employed in fostering 
industrial enterprise, and so forth. As long ago as the 
end of last year it was known that Germany was in 
difficulties. There was no available ready money with 
which to carry on business. Everything was locked up in 
tools and machinery, blast furnaces, and manufactures of 
all kinds. Even under these extremely inconvenient 
conditions, it was possible to get along while trade was 
good. But the natural result of this enormous develop- 
ment has been over-production, and very disastrous 
reports indeed reach us from the Continent. The 
Leipziger Bank has failed for a great sum. A run has 
already taken place on other banks. How great the 
strain is is shown by this week’s return of the Imperial 
Bank of Germany. Not only is there a decline of nearly 
five and a-half millions in cash in hand, as compared 
with a decrease of only three and a-quarter millions at 
the same time last year, but other securities show an 
increase of over fourteen millions, a similar advance being 
also recorded in the note circulation. Works are being 
closed and men discharged in every direction. Political 
troubles have arisen to embarrass the Government, and 
for the time being Germany is playing the part of the 
frightful example to the rest of the world. The critics 





of British methods have not in any way understood the 
inner commercial life of nations ; and they have forgotten 
that the steady method of creating trade which has 
made Great Britain what she is, is a surer road to national 
opulence than a spasmodic and brilliant expenditure 
without much consideration for the results. Much of 
the difference between the German and the English 
method may be summed up by the statement that the 
Englishman spends his own money, and the German 
someone else’s. 

To apply the lesson to a particular case. Heavy 
censure has fallen upon English engineers because they 
have not constructed works for building locomotives. 
Why should orders go to the United States for railway 
engines? Why not keep the trade in this country ? 
Why let the United States build for our colonies? and so 
on. The answer to all this is that locomotive building 
represents a form of speculation which may or may not 
be prudent. The English capitalist is always on the 
look out for good investments. It will be found that all 
successful engineering works have been built up by 
engineers; and that the capital foundation of such works 
has been supplied—generally, by degrees—by the en- 
gineers who have started the undertakings originally. 
Now, engineers have very carefully considered the whole 
locomotive-building question, and they have taken note of 
the fact thatit has all, with one or two exceptions, drifted 
away from England to Scotland. There are good commer- 
cial reasons for this, no doubt. We need not stop to con- 
sider these. It is sufficient for our present purpose to 
note the fact. In Scotland we find that a very consider- 
able development of locomotive works has taken place ; 
yet no engineer has felt justified in starting new works in 
the North, while in England it is clearly understood that 
they could not be made to pay. In one word, the lack of 
power to supply foreign orders for locomotives in a 
moment is not due to indolence, failure to understand 
the situation, or ignorance of the facts; but simply and 
wholly to the well-reasoned argument, leading to convic- 
tion, that money invested in locomotive works could not 
be made to pay adequate dividends. The British manu- 
facturer may be right or he may be wrong in his 
conclusions; but he is hardly ever wrong in the way or 
for the reasons that his critics imagine. Furthermore, it 
is noteworthy that attempts to form companies for the 
establishment of new works seldom or never succeed 
unless they find favour in the eyes of men who have 
experience of the proper kind. The amateur company— 
and there have been plenty of such companies—invariably 
comes to grief; and can only be rescued, if at all, by 
competent individuals. All the complaints urged against 
British methods work out in the main to a statement 
that as a manufacturing people we are not sufficiently 
speculative. We are content with 4 or 5 per cent., 
where we might have 20, 30, 50 per cent. if we pleased. 
Men who have no money at all to invest, and know 
nothing of business, urge those who have to plunge as 
heavily as so many gamblers. It may be that in this 
country we are over cautious; yet things seem to work 
out all right in the end. 

The banking industry of this country is much like any 
other. It succeeds when well managed by competent 
men neither too cautious nor too courageous. Probably 
there is no country in the world wherein, as a whole, 
banking is on a sounder basis than it is with us. We 
refuse to believe that anything would be gained, nothing 
risked, by our banks investing largely in commercial 
speculations. The result might be for a time an inflated 
apparent prosperity, such as would perhaps follow a 
large augmentation of our paper currency; but the 
results could not fail to be doubtful, if not disastrous. 
Our bankers understand how and when to help trade, 
while they are doing their own clients good service. The 
experience of Germany goes to show that we in this 
country have taken the better path. We can heartily 
commend the course of events just now in Germany to 
those critics who have so long held her up as the 
example of all that is good, as well in banking as in 
engineering. 


THE CAUSES OF COLLIERY EXPLOSIONS. 


Waite the report of Mr. William Galloway, 
M. Inst. C.E., in reference to the causes of the explosion 
at the Universal Colliery is still awaiting consideration 
at the Home-office, there are some remarks to be made 
on a larger branch of the subject, and, if they happen to 
be unofficial, we may presume that they are none the 
less valuable since they originate with practical colliery 
men. First of all, with regard to Mr. Galloway’s report, 
the “intelligent anticipation,” as the House of Commons 
has it, is not over-reached in the prediction that his 
theory will be found to be coal dust. It is twenty-five 
years since Professor Galloway declared coal dust, 
rather than sudden gas issues, to be the main causes of 
mining disasters such as those which used to be so 
frequent in the South Wales coalfield. Faraday and 
Lyell had long before anticipated Mr. Galloway on this 
particular matter ; but the conditions of mining, particu- 
larly in steam coal collieries, have altered so materially 
since then—since Lyell and Faraday made their report 
in 1845—that their very respectahle conclusions of the 
time may be dismissed. 

Nearly all the deep mines in South Wales are wet 
mines. When the shaft is sunk to 2500ft. there is bound 
to be an abundant supply of water. One of the chief 
items in the cost of production is the cost of pumping; 
one of the lesser items is the application by gravitation, 
and through sprinkling machines, of the superabundant 
water supply. Mr. Galloway is the engineer of the 
neighbouring Llanbradach Colliery; he devised special 
machinery to intercept the water as the shaft was being 
sunk and brick-lined, and likewise some ingenious 
sprinklers by which his and other collieries might literally 
“lay the dust.”” Every mechanical appliance that could 


be thought of, as far as our correspondents are enabled to 
ascertain, was employed in this devastated colliery in the 
There was water enough, according to all 


Aber Valley, 
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the men ; the sprinkling machinery was sufficiently good, 
according to H.M. Inspectors of Mines, or, at any rate, 
the evidence of Mr. Dyer Lewis, who was the responsible 
officer for the district. ‘‘Coal dust,” says Mr. Galloway, 
or that is what he is said to have reported to the Home 
Secretary. But is coal dust capable of creating in- 
flammability among its own atoms in workings which are 
officially declared to be remarkably free and pure ? 

The ‘explosion of gas” theory does not seem any 
more than the other to fit in with the facts as we know 
them. The exciting cause required in either instance is 
left to the mischievous resources of conjecture, and will 
possibly remain a mystery to the end. Was it gas? The 
question was put to the Manchester Geological Society 
by Mr. Joseph Dickenson once, perhaps now, one of H M. 
Inspectors of Mines in the northern district. His paper 
was devoted to an exposition of ‘The Gravitation of 
Fire-Damp,” and in the course of his address he advanced 
an idea of his own as to the cause or causes of the 
Senghenydd explosion. Mr. Dickenson claimed that the 
chief purpose of his paper was to warn other mining 
engineers of the danger always lurking in the tendency 
of ‘‘fire-damp’’ to fall to the level. Incidentally he 
referred to a question we raised the other day—by no 
means a new one—whether high or low atmospheric 
pressures had any considerable effect on the recurrence 
of the underground calamities. ‘‘ A new opening made 
in the vicinity, especially in the ‘ dip,’”’ said Mr. Dicken- 
son, ‘‘ whether in the same colliery or adjacent thereto, 
or the sinking of a new shaft, or a new bore-hole, or the 
act of cutting through a fault, will assist the flow of fire- 
damp unless you leave a clear vacuum behind.” Then 
follows an interesting personal experience. The first 
occurrence of the kind Mr. Dickenson remembers 
appeared in his official report, it appears, forty-five 


years ago. It is better to quote the veteran 
inspector than adventure on a_ paraphrase of 
his words. ‘It happened at the Whinns, near 


Burnley, where from beyond the memory of man coal 
had been worked after long periodical intervals, and fire- 
damp had not been met with. Yet in April, 1875, when 
work was resumed after an interval of four months’ rest, 
an explosion of fire-damp occurred, and on his ’’—Mr. 
Dickenson’s—‘ inspection of the place four days after- 
wards he found fire-damp issuing from the windlass pit 
and the level mouth in sufficient quantity to prevent 
access to the workings.” One more citation from Mr. 
Dickenson will suffice. ‘So impressed was he with the 
importance of an occurrence which showed how fire- 
damp gravitated with atmospheric pressure, that in 
addition to the mention of it in his Home-office report, 
he afterwards, as far as lay in his power, endeavoured to 
have warning given to adjacent workers when an opening 
of any kind likely to vary the atmospheric pressure was 
about to be made.”’ With improved management and 
better observance of rules, and the increased use of the 
best safety lamps, he goes on to say, ‘‘ The loss of life 
by explosions in the district during the last five years of 
my term of office as Inspector was reduced from large 
numbers to less than an average of one yearly.” 

There is no behest on our part to find parallelisms, and 
Mr. Dickenson was talking about Lancashire coal, while 
our attention for the moment is concentrated on the causes 
of accident in the more inflammable mines of South 
Wales. The coincidence, however, between Mr. Dicken- 
son’s reminiscences, and the actual facts already known of 
the Aber Valley disaster are, to say the least, somewhat 
striking. There is an inexplicable error in the statement 
that the Universal directors were proposing to sink a 
third shaft. Where on earth, or in the depths thereof, 
could they have placedit? But just beneath them, 
on the “ dip,”’ the Windsor colliery has been opening up 
the ground; a little to the eastward the Llanbradach 
colliery has been in the course of ‘ exploitation” for quite 
half a-dozen years. Exploiters are still boring, but only 
one substantial “‘ sinking ” in addition to those in the new 
coalfield has been made ; but they are enough to supply 
some sort of explanation, other than that of spontaneously 
combustible coal dust, for the tragedy at Senghenydd. 
We will not yet say that this testimony is suffi- 
cient to support Mr. Dickenson’s thesis, though that 
is accurate enough in terms; but it warrants a doubt 
among mining engineers, particularly the chemists among 
mining engineers, whether the coal dust theory is ever- 
lastingly to be a baffling and an aggravating riddle. 





—_——_#ee -—- 


ELECTRIC TRACTION ON METROPOLITAN RAILWAYS. 


Ir has been common knowledge for some time that Mr. 
Yerkes, representing, it is believed, an American syndicate, 
has obtained control of the Metropolitan District Railway by 
the simple process of purchasing a sufficient quantity of 
stock. ‘The chairman and directors of the company propose 
to adopt an American system of electric traction, concerning 
the details of which no details have been made public, or are 
for the moment to be obtained. It is understood, however, 
that in general terms the requisite plant will be supplied by 
the Westinghouse Company, and the cars will be propelled 
on the Sprague system, that is to say, each car will carry 
its own motors. The Metropolitan Railway Company is 
equally eager to adopt electric traction, but the chairman and 
directors favour the Ganz system. In order to obtain the 
requisite powers it was necessary to go to Parliament, the 
Metropolitan and the District companies being in thorough 
disagreement as to the system of traction to be adopted ; 
while the various interests of other companics, such as the 
Great Western and London and North-Western, with run- 
ning powers over the Underground lines had to be considered. 
To this end a Select Committee sat for some time, with Sir 
John Kennaway as chairman, to consider a Bill introduced 
by the Metropolitan Railway Company for the confirmation 
of an agreement between it and the Metropolitan District 
Electric Traction Company, Limited—an English company 
partly formed by the American syndicate headed by Mr. 
Yerkes—in respect of the electrical equipment of the Metro- 
politan District Railway. A good deal of evidence was 
taken on both sides. A principal point elicited was that the 


opening of the Central London Railway had reduced the 
income of the District Railway Company by £800 per week, 





and that of the Metropolitan Company by £1000. The 
question at issue was the system of traction to be adopted. 
It was urged by the Metropolitan Company that conversion on 
the Ganz system would cost very much less than conversion on 
the American system, the estimate for which is not less than 
£1,000,000. Colonel Mellor, the deputy chairman of the 
Metropolitan Railway Company, stated that the Metropolitan 
and the District Railway Companies had worked amicably 
together on the traction question until the American “ deal,” 
when Mr, Yerkes came on the scene with the attraction 
of a million sovereigns. The joint committee on traction 
appointed by the two companies had practically agreed to 
the Ganz system when Mr. Forbes stated that he had entered 
into an agreement with Mr. Yerkes, and that he intended to 
have the American system of traction not only on his own 
line, but on the part of the Inner Circle worked jointly. Mr. 
Forbes had announced to his shareholders that £400,000 
would be allocated to the erection of a generating station on 
land belonging to the District Railway Company, whereas 
the joint committee on traction had tenders for a generating 
station to cost £200,000. His company did strongly protest 
against any system of traction being forced upon them which 
would put them to that grievous expenditure. Neither 
party would give way, and it appeared that the deadlock 
must continue some time longer, when Mr. Pember, counsel 
for the District Company, made the following proposal :— 
Within a month of the passing of this Bill as amended there 
should be a settlement in the terms of the following clause. 
But first the preamble would have to be amended as follows: 
“Whereas it is desirable to provide for the continuous 
working of the Inner Circle Railway by the Metropolitan 
Company and the District Company in accordance with the 
provisions of the Metropolitan and District Railways (City 
Lines and Extensions) Act, 1879, and also to secure that the 
Inner Circle Railway as well as the City lines and extensions 
of the two companies shall when worked by electrical power 
be worked upon a uniform system.” The proposed clause 
is :—‘‘ Be ittherefore enacted that, notwithstanding anything 
contained in the above-mentioned Act, or in the Act of 1897, 
or in the Act of 1900, or in the Metropolitan Railway Act, 
1898, unless within one month after the passing of this Act 
the District Company and the Metropolitan Company shall 
have agreed to adopt the same system for the working by 
electrical power of the portions of their respective railways 
forming part of the Inner Circle Railway, and also for the 
working by electrical power of the City Lines and Extensions 
Railways, either company may refer the question to the 
Board of Trade, who shall forthwith hear the parties and 
determine what system of electrical working shall be applied 
on the portions of each company’s railways forming part of 
the Inner Circle Railway and also on the City Lines and 
Extensions Railways; and each of the two companies are 
hereby required forthwith to apply such system to the City 
Lines and Extensions Railways.” Each company to pay 
the total cost on its own line proper, and the cost of the lines 
owned jointly to be defrayed half and half. To this the 
District Company would not agree without consideration; and 
the Committee adjourned until Saturday, when it was 
finally settled that, unless the companies can arrange 
matters between themselves, an arbitrator not an electrical 
engineer shall be appointed by the Board of Trade, who, 
assisted by two engineering experts, one appointed by each 
company, shall hear evidence and finally decide which system 
shall be adopted. We fancy that by this time Mr. Yerkes 
has discovered that it is not quite so easy to have one’s own 
way in railway matters in this country as it is in the United 
States. Millions sterling have no weight before a Parlia- 
mentary Committee. Engineers and electricians have been 
taken to task because they are not sufficiently progressive. 
Those who write and speak in this way forget that no public 
enterprise can be undertaken that can in any way interfere 
with the lives, rights, or well-being of citizens until it has 
had parliamentary sanction—a thing difficult and costly to 
obtain. On the whole the system is pleasing to the British 
public; if it were not it would have been modified long since, 
and nothing that takes place in the United States seems 
calculated to alter public opinion in this respect. 


GIBRALTAR, 


A GREAT deal, thanks to Mr. Gibson Bowles, M.P., has 
recently been heard about Gibraltar, and although the 
questions raised are of but indirect engineering interest, it 
may be well, in a few words, to place our readers in posses- 
sion of the facts. The Rock of Gibraltar is a vast limestone 
promontory on the south coast of Spain, and about 1400ft. 
high. It does not lie precisely at the narrowest part of the 
straits, as some people suppose, but to the eastward by nearly 
twenty miles. Between the main land and the western side is 
a splendid bay, deeper than a semicircle and about four 
miles wide. On the shores at the foot of the Rock are the 
existing docks and workshops, and a little higher up the 
town above the Rock is a honeycomb of caverns, storing 
over 40,000 tons of rain water; the whole face of the Rock 
bristles with guns, the greatest care being taken that their 
precise weight, power, and range shall be kept secret. On 
the eastern side the Rock rises as an inaccessible precipice 
from a shingly shore, in part from the depths of the sea. The 
dock and workshop accommodation being insufficient for the 
needs of the Mediterranean fleet, certain works were undertaken 
some years ago; the precise details of these it is not per- 
mitted to publish in any way. After these works had made 
great progress it seems to have been discovered, mainly by 
Mr. Gibson Bowles, that modern guns have been proved by 
the events of the Boer war to be competent to bombard, from 
the Spanish coast at Algeciras, the new harbour works, right 
across the bay. Mr. Bowles wanted the works stopped and a 
new undertaking commenced on the eastern side. Asa result of 
hispertinacity in Parliament,Admiral Sir Harry Rawson carried 
out, on board H.M.S. Majestic, an inquiry last March. We can 
refer our readers who are interested to a copy of ‘‘ Correspon- 
dence respecting the Admiralty works at Gibraltar,” which 
can be obtained at H.M. Stationery-office for 14d. It will be 
enough to say here that it was admitted that it would 
be a very good thing to have plenty of dock accommodation 
at the east side, but that it could not be provided for at least 
ten years. That very important questions as to the move- 
ment of shingle would have to be considered, and that the 
cost of the proposed works would be at least £4,800,0U00. 
Meanwhile, as we are not at war, and may never be at war, 
it is highly desirable that increased dock accommodation 
should be provided at the western side of the Rock, and that, 
accordingly, the existing scheme should be completed, save 
as regards one of the docks, the entrance of which only is 
to be made. All this seems very rational; there is no 
evidence to prove that guns on the Spanish mainland could 
not be overcome by guns on the Rock high enough to 





dominate them. There is no reason why, because of a pos- 
sible contingency of an extremely vague character, a sub- 
stantial addition should not be made to our naval strength 
in the Mediterranean. However, Mr. Gibson Bowles has 
achieved one object ; he has achieved notoriety in the House 
of Commons. We may add that the latest information 
available is that Lord Charles Beresford, with whom, as an 
authority, Mr. Gibson Bowles is not to be mentioned, has 
sent a communication to the Government giving his views 
upon the subject. He objects to the proposal to carry out 
works on the eastern side of the Rock on the ground that 
such works would take at least ten years to complete; that 
they would be liable to constant delay in consequence of 
silting, because of adverse winds and tidal waves; and that, 
whilst the mole and docks now in construction on the 
western side are admittedly endangered to a certain extent 
by the possibility of a lateral fire from Algeciras, similar 
works on the eastern side of the Rock would be open to the 
worse consequence of a vertical fire from “the Queen of 
Spain’s chair.” 


CANADIAN IRON IN ENGLAND, 


Tur Dominion Iron and Steel Company has not been long 
in acting up to its word. Its programme was to exploit the 
Canadian market to the confusion of the Americans, who 
have hitherto had it in control, and to send to Europe such 
as could not be placed at home. Last week saw the arrival 
in the Clyde of a consignment of 3500 tons of the company’s 
pig iron, and more is to follow. The last of the Dominion 
Company's four furnaces is now working, and until the steel- 
making plant is also completed we are safe in assuming that 
the Canadian market will not absorb much more than 50 per 
cent. of the pig iron output of 200,000 tons per annum. The 
course of events after the completion of the whole under- 
taking cannot be forecasted with accuracy ; but circumstances 
appear to be favourable all round for a good market in the 
Dominion. Even without any bounty, the company should 
be in a position to drive American goods out of Canada, 
because its equipment is of the latest and on a big scale, and 
it has command of coal, iron, and limestone resources, which 
are said to bring the cost of materials laid down at Sydney 
to 3s. 3d. per ton, as compared with 13s. per ton at Pittsburgh. 
With the bounty there seems no valid reason why it should 
not carry everything before it. Of course, the inception of 
the Dominion Company is calculated to work injury to 
English exporters to Canada; but this was inevitable soon or 
late, and we can console ourselves with the reflection that in 
this particular market we have not much trade to lose. Nor 
is the appearance of Canadian iron in the English markets 
an occasion for congratulation. It means the addition of 
one more extraneous source of supply, as though we had 
not enough already in the United States, Germany, and 
Belgium, and as though our own capacity for producing pig 
iron were so very much below our requirements of that 
commodity. So far, we have not héard that the arrival of 
this Canadian steel has had any such effect on prices of 
English pig, as was apparent two or three months back, when 
we were threatened with another irruption of the American 
article; but that is because the market is in a stronger 
position to-day than it was then. At that time very few 
orders were being booked for finished materials, and though 
the English production of pig was on a restricted scale, it still 
threatened to be in advance of the demand. The American 
revival, too, had not come about. Now America is using up 
all the pig iron she is making—and the make-is at the rate of 
15,000,000 tons per annum-——and business has improved here 
at home. When the conditions change again, Canadian iron 
will prove an additional weakening factor of much force 
probably it will be of more significance even than American, 
because it promises to be steady, whereas the American 
menace is only occasional at best. And the Dominion Iron 
and Steel Company is in a singularly favourable position, for 
freight and landing charges make up no more than—if as 
much as—the sum of the Government bounty, and there is 
no question that the company can produce pig at less than 
the Pittsburgh and Cleveland men, while by location on the 
seaboard it is saved carriage by rail or canal to the ocean- 
going steamer. 


THE UTILISATION OF THE NILE, 


In our correspondence columns recently will be noticed 
statements that the works at Assuan and Assitit for the utili- 
sation of the Nile are making rapid progress, and the attain- 
ment of the object of the project will be an event in the near 
future. But we see with professional dismay how sentimental 
considerations with regard to the antiquities of Phil# have 
so far been permitted to deprive the project, as originally 
designed, of its fair and legitimate proportions. We have 
entered our protest against the proceeding, yet without avail, 
in the face of political and archeological interests. Hitherto 
silence has been maintained by those most interested in the 
results, but now at the last moment Mr. Willcocks, the author 
of the project, has broken the silence, and in a recent letter 
points out how the situation may be in a measure saved, and 
the disastrous emasculation of the scheme at least mollified. 
It will be in the recollection of our readers that the original 
idea was to store water for the irrigation of the whole of 
Egypt by constructing a masonry dam at Assuin. With its 
crest at a R.L. 118ft., this dam would hold up 3700 millions 
of cubic metres of water, available for the irrigation of the five 
and a-half million acres of land which comprise the cultivatable 
area of Egypt; but because this would place the Temples at 
Philw under a considerable depth of water for about half the 
year, it was decided to reduce the crest level of the dam to 
R.L. metres, thus reducing the submergence of Phil# to a 
minimum, but depriving the cultivation of Egypt of two and 
a-half million cubic metres of stored water, which would have 
given the advantages of perennial irrigation to nearly four 
million acres of land. Mr. Willcocks, favoured by the obser- 
vation of an unexpectedly high density in the materials of 
which the Assudn dam is being constructed, proposes that by 
a practicable increase in the buttresses designed to strengthen 
the dam, the stability of the wall shall be so increased that it 
will be possible without risk to raise the water level by four 
metres; and he urges on what appear to be sufficiently 
practical grounds that the storage may be in this way in- 
creased by 1000 millions of cubic metres, and points out that 
this would bring the benefits of perennial irrigation to 
300,000 acres of basin land, and an additional revenue of nine 
millions of money to the country, while the capital outlay 
by the State would be only a quarter of a million pounds, or 
practically only one-thirty-sixth part of the annual return 
derivable in a single year. He remarks, too, that by adopting 
this proposal the sentimental injury to Phil# would be only 
one of degree; and this is clearly the case, for what is the 
practical difference, if the ruins are submerged at all, whether 
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this takes place to a depth of three, or seven, or even ten 
metres during the storage season. On the other hand, we 
can appreciate how much the added means of irrigation would 
promote the contentment and well-being of thousands of the 
down-trodden husbandmen of Egypt, while the percentage 
increase of wealth it would bring to the country is almost 
fabulous as a fairy tale from the “ Arabian Nights.” 


YORKSHIRE COALOWNERS AND THE RAILWAY CONTRACTS. 


THE position of the locomotive coal contracts, the bulk of 
which is placed in Yorkshire, is unsatisfactory to the coal- 
owner. Advices to hand seem to show that there has been a 
lack of unity amongst coalowners as to the price at which 
tenders are to be placed. Of course, this is not an unusual 
circumstance ; but it is not often that arrangements are so 
long delayed, the Ist of July falling on Monday last. The 
high price demanded for coal during the first quarter of the 
year, followed by the marked decline for the next quarter, 
ied many coalowners to believe that 10s. per ton would be 
obtained for fuel during the second half of the year. The 
various railway companies fought shy of the 1s. per ton 
increase, and at several places 9s. 6d. was the price fixed. 
Most of the companies in the market, however, decline to 
pay more than 9s. per ton. Some of the larger and more 
independent district firms working the thick seam coal at 
its best have, it is said, decided not to take 9s. per ton, 
believing that the quality of the coal they raise will com- 
mand higher prices in the open market. It has, however, 
been stated that some railway contracts have been placed at 
9s. per ton, and two large contracts are said to have been 
placed for supplies to the end of February at about the same 
tigure. Whilst the price demanded at the beginning of the 
year was looked on by many as ridiculous, the figure accepted 
for the quarter now expiring was admitted to be much too 
low, considering the increased wages paid. The effect of the 
prices, which will in all probability range at 9s. per ton, will 
have a bad effect on the large shipping contracts and the 
prices paid for steam coal in the open market. 








THE ALLEGED “RAILWAY RACE.” 
By CHARLES Rovus-MArrTeNn. 

Ir has been asserted by more than one daily paper 
during the present week that the railways which run the 
three main competing services from London to Scotland 
have entered upon a great and unparalleled ‘“ race’ with 
their day expresses; that all have been accelerated; that 
the West Coast in particular, girding up its loins for a 
mighty effort, is putting on “‘ the fastest trains that ever 
ran,” and from the Ist inst. is actually running from 
London to Edinburgh and Glasgow respectively in ‘“‘ the 
unprecedented times of eight hours.” 

Taking this last allegation first, let me say that the 
West Coast lines to Scotland have not as yet made or 
announced the slightest acceleration. Their ‘‘new” day 
train at 10 a.m. has run at paces te same speed as 
now for thirteen years! If there any change it is 
in the way of retardation in the travelling time, 
stops being taken out. The latest of these changes 
was made last year, when the quarter of an hour saved 
through the use of dining-cars, and not waiting for lunch 
at Preston, was taken off the total transit time, which 
was thus reduced to its present point, 8} hours, as on 
the East Coast. And as for the reputed marvel of 
‘reaching Edinburgh and Glasgow in eight hours from 
London,” that is an “old, old story.” It has been done 
by the West Coast for many years—in fact for years past 
Glasgow has been reached by the West Coast in 7 h. 
56 min. from London, and Edinburgh in 8 hours, while 
on several occasions thirteen years ago Edinburgh was 
reached in less than 8 hours from Euston, once in 7 h. 
38 min., and on the East Coast there have been, since 
1895, two trains nightly, and three in July-August running 
from London to Edinburgh in 7 h. 45 min. In 1895-96 
the times were 7 h. 25 min. and 7 h. 30 min. respectively, 
and on three occasions in 1895 the trains arrived at 
Edinburgh from King’s Cross in 6 h. 19 min., 6 h, 42 min., 
and 6 h. 19 min. respectively. At the present time, as 
previously, there are three East Coast trains nightly, 
which are booked to do this journey in 7 h. 45 min. As 
for the present East Coast day express, which is asserted 
to be one of the “‘ racing competitors,” itis simply booked 
virtually as it has been for years, and absolutely as it 
has been since last year, when the erstwhile luncheon 
time at York, saved by the use of dining cars, was, 
as on the West Coast, taken off the total journey period, 
thus reducing it from 8 h. 30 min. to 8h. 15 min. That 
is merely continued this month, as on the West Coast— 
nothing more. ll those ‘‘ wonderful’’ new trains at 
10.0 and 10.10 on the East Coast, and 10.0 and 10.5 on 
the West are as old as the hills—or nearly so. 

My next step is to explain how the misconception has 
arisen through want of knowledge and neglect to inquire 
as to the meaning of certain facts and figures. 

The whole uproar arises through the Midland Railway, 
after a slumber of many years, during which its London- 
Edinburgh traffic simply went all to pieces, having 
suddenly awakened to a recognition of its own capa- 
bilities and duties. I do not associate the North British 
with the Midland in this awakening, although it has 
& most honourable share in the result, because it is 
within my own knowledge that the North British has 
long urged its southern partner to exert more energy, but 
quite without success until now. Consequently the 
Midland services between London and Edinburgh have 
compared discreditably even with the services given by 
the same line to Glasgow. Now, however, as in a 
moment, all this is changed. The slumbering giant has 
suddenly awakened, and has shaken his big limbs to some 
effect. At a single blow the Midland has made its Anglo- 
Scottish services something to be seriously reckoned 
with. Indeed, the improvements made this month in 


almost all the Midland services—save those to Man- 
chester and Liverpool—are quite phenomenal in their 
number and magnitude. 

_ What the Midland and North British lines have 
jointly done has been to cut down their best London- 
previous 


Edinburgh time from its great length, 








9h. 51 min., to 8 h. 30 min. and 8 h. 35 m. respectively 
by the night and the day express. This involves 
incidentally some marked acceleration over both 
companies’ lines, and also the elimination of several 
wayside stops which have always been ridiculous 
anomalies in the case of important through trains. 
Instead of having a Glasgow day express from St. Pan- 
cras at 10.30, and an Edinburgh one at 10.40, three day 
expresses are now run, leaving at 9.30, 10.30, and 
11.30 a.m. The first cuts two minutes off the previous 
best time from London to Leicester, doing the 99} miles in 
113 minutes, or at the average rate of 52°7 miles an hour. 
The next stop is at Chesterfield to pick up the pas- 
sengers from Sheffield, and then Leeds is reached at 1.23, 
viz., in 3h, 53 min. from London, the best ever booked 
by the Midland. The running time from Leicester is 
1h. 52 min. for the 97 miles. Next, the distance of 
1123 miles from Leeds to Carlisle, including the Settle 
bank of 15 miles at 1 in 100, is timed to be done 
without stop in 2h.17 min. So much for the Midland. 
Finally, the North British takes the train from Carlisle 
to Edinburgh without a stop—the first time this has 
been done, as when formerly the run was so booked a 
stop was made at Portobello to take tickets. For the 
98} miles the time allowance is 2h. 15 min. each way, 
or an average of 43°6 miles an hour; but the road is 
very heavy, including banks at 1 in 75 going north; 1 in 
70 going south. Edinburgh is booked to be reached at 
6.5 p.m., orin 8h. 35 min., thus making the Midland 
express the earliest London dining-car train to arrive in 
Edinburgh, its booked time being 10 minutes in advance 
of that for the 10 a.m. from London by either East or 
West Coast. The 10.30 a.m. from St. Pancras reaches 
Edinburgh and Glasgow each at 8.25 p.m. It goes 
round by way of Nottingham, Sheffield, and Bradford, 
thus adding about ten miles to the total distance travelled. 
Bradford is placed for the first time on the main through 
route from London to. Scotland. The new 11.30 
‘“‘ diner” is the first train ever yet booked to pass the 
important station of Leicester without stopping. It calls 
first at Kettering, next at Chesterfield; reaches Leeds in 
3h. 53 min.—like the 9.30a.m., runs through from Leeds 
to Appleby without stop, and gets to Carlisle at 5.48, 
only 10 minutes after the 10.30 a.m. from London. 
Thence the two trains are continued to Glasgow and 
Edinburgh, each city being reached in 8 h. 55 min. from 
London. 

The erstwhile 2.10 p.m. “diner” from St. Pancras 
now leaves at 1.30—as it did several years ago—but 
runs by the direct route vid Leicester, missing out Not- 
tingham and Sheffield. It, like the 9.30 a.m., gets to 
Leicester in 1 h. 53 min., but it takes 3 h. 57 min. to 
Leeds. The old 2.10 is continued to Nottingham, 
Sheffield, Leeds, and Bradford, and still reaches Notting- 
ham in 2h, 23 min. from London, as does also the 
10.30 a.m. 

But the best new down trains are (1) the 7.20 p.m., 
which passes Leicester without stopping, runs to Trent, 
1203 miles, in 2h. 15 min., or at 53°6 miles an hour, 
reaches Leeds in 3h. 49 min. from London, the same 
time as the best of the Great Northern, which has 10 
miles shorter distance to go; Carlisle in 5 h. 10 min., 
and Edinburgh in 8 h. 30 min., from London, the same 
time as that taken by the East and West Coast day 
expresses up to last December. (2) The 10.30 p.m., 
which runs to Leeds in 3 h. 50 min., two minutes better 
than the Great Northern’s second best—and to Edinburgh 
in 8h. 85min. All these are remarkably good per- 
formances. 

The up trains are very similar, out Nottingham gets 
two trains to London in 2h. 20 min., the fastest booking 
ever seen between those points, and Leeds has two up 
trains to London in 3 h. 50 min. each, beating the Great 
Northern’s best time by 5 minutes. Manchester now 
gets three down trains from St. Pancras in 4h. 15 min. 
each, but this is the best time, which remains un- 
quickened since 1884—seventeen years ago. 

As to the performances on the first two days, I have 
received some trustworthy notes, being myself engaged 
in recording another—and a real—railway race. The 
Midland 9.30 a.m. express gained 2 minutes to Leicester 
with one of Mr. S. W. Johnson’s 7ft. 6in. single-wheelers, 
but was delayed by relaying checks, and reached Leeds 
12 minutes late. Then to Carlisle there was a recovery 
of 6 minutes by one of Mr. Johnson's coupled engines, 
and after a fresh start 9 minutes late from Carlisle, one 
of Mr. M. Holmes’ newest €ft. 6in. coupled engines, 
with a load of 150 tons, ran from Carlisle to Edinburgh 
in 2 h. 6} min., and thus made up 8} minutes, Edin- 
burgh being reached only half a minute late. 

Meanwhile there had been something like a race with 
the East Coast express for “‘ first call” at the Portobello 
Junction, 3 miles from Edinburgh, where the two routes 
converge, as at Kinnaber in the Aberdeen race of 1895. 
The East Coast, by some very fine running with a load 
of 300 tons, managed to get first to the Junction, and 
was at Edinburgh at 6.2, or 13 minutes before time. 
The West Coast did not get in till 6.84—19 minutes late. 
The corresponding North British-Midland up-train, leaving 
Edinburgh at 9.25 a.m. on Monday, kept time to Carlisle, 
but had to wait there 17 minutes for the Glasgow and 
South-Western train from Glasgow. More time was lost 
on the Midland length, and St. Pancras was not reached 
till 6.29 p.m.—29 minutes late. 

This brings me to the only veal semblance of a ‘“‘race”’ 
which is going on, and which has unaccountably escaped 
the notice of the daily papers in their eagerness to invent 
a “ Race to Scotland ” which has no existence in fact. I 
have already mentioned that the Midland Railway cut 
down its time between London and Leeds to an equality 
with that of the Great Northern’s best one way, and to 
5 minutes better than the Great Northern’s best in the 
other direction. This was so open and unmistakeable a 
challenge to the latter line, which has a shorter journey 
by 10 miles, and which has always deemed it a sacred 
prerogative to have the fastest time between London and 
Leeds, that it could not be disregarded without loss of 











The Great Northern authorities promptly took 
up the challenge, and, although their July time-table had 
long been out-—being issued with commendable earliness 
—instantly accelerated all their best expresses from 
London to Leeds by 10 minutes each, and put on a brand- 
new express from Leeds to London, booked to make the 
journey in 3h. 35 min., by far the fastest time ever seen 


prestige. 


between those points. Some 25 years ago the Great 
Northern time between Leeds and London was 4 hours. 
In 1880 it was 33 hours, but that soon ceased. For many 
years if has been 3h. 49 min. by the Great Northern 
9.45 a.m. express from King’s Cross, and 3 h. 52 min. by 
the 1.30 p.m. For some years it was 3h. 50 min. by the 
5.30 up from Leeds, but about two years ago this was 
retarded to 4 hours. 


But from the 1st inst. the booked times for the 9.45 
a.m. and 1.30 p.m. down trains are as follows :— 


King’s Cross... dep. 9.45 oe ae 
Peterborough ... ... pass a arr. 2.53 
Pa oe AS - ..dep. 2.56 
Grantham ... ..arr. 11.40 ... pass 
” . oe dep. 11.43 a 
Doncaster ... ..arr. 12.38 4.24 
- “e ..dep, 12.41 eter 
Wakefield ... pass — arr. 4.52 
eS me — one 2 OO 4.54 
Holbeck ..-aIT. 1.20 arr, 5.8 
” dep. 1.22 ...dep, 5.10 
Leeds... << Ms 1.24 i, $.32 


That is to say, the journey is to be made in 3 h. 39 min. 
and 3 h. 42 min. respectively, as against the Midland’s 
3 h. 49 min. and 3 h. 50 min. 


The times of the new up train are :— 


Leeds... .. dep. 2.0 
Holbeck ... ..pass  — 
Wakefield... ..arr, 2.16 
SS as ...dep. 2.18 
Doncaster ... pas — 
Grantham... ar. 8.37 
- aa ..dep. 3.40 
King’s Cross arr. = 3h 


On Monday morning last these trains ran for the first 
time, and by the courteous invitation of Mr. J. A'exander, 
superintendent of the Great Northern line, I accompanied 
him on the inaugural experimental journey each way. The 
engine from King’s Cross was No. 1377, one of Mr. H. A. 
Ivatt’s latest eight-wheeled type of 6ft. 6in. four-coupled, 
with cylinders 17}in. by 26in., and leading bogie. The 
load was 3 twelve-wheeled coaches, 3 eight-wheeled. 
and 1 six-wheeled, weighing in all close upon 200 
tons, exclusive of engine and tender. Potter’s Bar 
Summit, 123 miles, was passed in 17 min. 34 sec. 
from the start—the lowest speed up the 1 in 200 being 
45 miles an hour. Hatfield, 173 miles, 22 min. 34 sec. ; 
Hitchin, 32 miles, 35 min. 30 sec. Here a very bad 
relaying slack was encountered causing a delay of fully 
2 minutes. Huntingdon, 58} miles, was passed in 59 min. 
59 sec. from the start—exactly one second under the 
even hour; a minimum speed of 56 miles an hour was 
maintained up the 1 in 200 bank to Abbotts Ripton ; 
and Yaxley, 72} miles, was breasted in 73 min. 10 sec. 
from London. Here a bad signal check was experienced, 
bringing down the speed almost to walking pace. A second 
followed at Fletton box, and a third just outside Peter- 
borough Station. Nevertheless, we passed through that 
station in 81 min. 16 sec. from King’s Cross. Another re- 
laying slack was encountered on the steepest part of the 1 
in 178 bank approaching Stoke tunnel, so more delay was 
caused, and Grantham was reached 117 min. 4 sec. from 
London—smart work, but 2 minutes late on the new 
accelerated booking. But the delays encountered 
amounted to fully 10 minutes, so that the actual run- 
ning will be seen to have been excellent. At Grantham, 
No. 266, Mr. Ivatt’s 7ft. 6in. single-wheeler with cylinders 
18in. by 26in. and leading bogie, took up the running. 
Newark, 143 miles, was passed in 15 min. 2 sec.; Ret- 
ford, 33} miles, in 33 minutes exactly—a minimum 
speed of 53 miles an hour being maintained up the 1 in 
200 to Askham tunnel. But a severe signal check— 
very nearly a dead stop—occurred at Bawtry, and 
thus 2} minutes were lost; but nevertheless Doncaster 
was reached in 52 min. 40 sec. from Grantham; 
the distance is 50} miles. From Doncaster to Leeds 
the train was taken on by No. 1350, one of 
Mr. Ivatt’s smaller eight-wheeled four-coupled class, 
which did very good work with a slightly reduced 
load, and, in spite of two bad checks, stopped in Leeds 
Station at 1.23, a minute before time, thus beating 
the 9.30 Midland from St. Pancras by 14 minutes in a 
genuine race. Both trains were badly delayed by relaying 
works and signals, so that neither was handicapped in 
this respect, 

The 2 p.m. up-express from Leeds, which ran for the 
first time, was a light train comprising five six-wheeled 
coaches, but, though very little announced, took forty 
passengers. The engine was No. 1333, of the same class 
as No. 1377 on the down train. No stop was made at 
Holbeck—this also being a novelty—and Wakefield was 
reached in 13 min. 40sec. from Leeds. The next run of 
70} miles from Wakefield to Grantham—passing Doncaster 
without stopping—was done with ease in 75 min. 51 sec. 
At Grantham No. 231, one of the late Mr. Patrick 
Stirling’s 7ft. 6in. single-wheelers, driven by Thomas 
Lamb, a veteran in “ racing” work, came on and gave a 
performance which would unquestionably have proved a 
“record ’’ between Grantham and King’s Cross but for a 
most indefensible and deplorable series of detentions. 
First, a minimum rate of 47°4 miles an hour was main- 
tained up the 1 in 200 bank to Stoke Summit, which was 
passed in 7 min. 53sec. from Grantham. In spite of a 
relaying check near Corby, the following descent was 
made so smartly that Westwood Box, just outside Peter- 
borough, was reached in 29 min. 10 sec. from Grantham. 
Here, however, adverse signals caused a dead stop of 
1 min. 44 sec., and a long slowing at 7 miles an hour 
through Peterborough Station succeeded. Then came a 
very smart ascent of the Abbotts Ripton bank, 5 miles 
at 1 in 200, the lowest speed being 56 miles an hour. 
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High velocity was sustained along the subsequent 
descent and level and slight ascent, and Sandy was 
passed in 21 min. 19 sec. from Peterborough, a distance 
of 22: miles. But here came another severe check, and 
y2t one more near Hitchin. Nevertheless, the long 
ascent at 1 in 200 past Stevenage was climbed at a 
minimum rate of 56 miles an hour. But next came a 
slack for relaying in Welwyn tunnel, and then a dead 
stop, for signals, of 2 min. 40 sec. at the 20-mile box, 
while even after passing Hatfield there was another re- 
laying slack at Marshmoor, half way up the bank to 
Potter’s Bar. 


being 3 h. 26 min. 24 sec. 
from Grantham to King’s Cross was 114 min. 28 sec., 


and the net time, carefully worked out, 1023 minutes. | 


The new Midland 2.10 p.m. train from Leeds, due at St. 
Pancras at 6 p.m., did not get in till 6.29. Thus the 
opening day’s “Race” between London and Leeds 
resulted in a most decisive win for the Great Northern. 
It remains to be seen what will follow. 








THE RAILWAYS OF THE WORLD. 





THE useful work known as “ Railway Archives,” published 
by the Prussian Ministry of Public Works, contains every 


year a review dealing with railway development throughout the 
According to the figures available in 1899, it appears | Alsace and Lorraine, 12-4 kiloms.; Great Britain and Ireland, 


world. 
that at the end of that year the length of all the railwaysystems 
in the world amounted to 772,159 kiloms., or 478,739 miles. 
This length of railroad represents nineteen and a quarter 


3000 kiloms. twice the mean distance of the moon from the 
earth, for this is 384,420 kiloms. The figures 772,159 kiloms. 
betoken the total length of the various tracks, and no 
account is taken of the fact that a line happens to possess 
two or more lines of rails; 


| kiloms. ; 


In spite of all these delays King’s Cross was | 
reached only 1 min. 44 sec. late, the time from Leeds | 


The actual travelling time | 
| Germany, possesses 45,998 kiloms., or about 4500 kiloms. less 


| kiloms. of area. 


| of area. 
be applied in dealing with the length of railways, the 


Of the five continents, America has the largest railway 


system; in fact, it possesses more than half of the total 


length of railroads, viz., 392,860 kiloms. Then Europe 
follows with 277,748 kiloms., although its superficial area is 
only about one-fourth of that of America. Naturally there 
is a great fall in the figures relating to the remaining conti- 
nents; thus, Asia has 57,822 kiloms.; Australia, 23,615 
and Africa, 20,114 kiloms. The United States of 
America easily stands at the head of the various countries 
with 304,576 kiloms., and it thus possesses the greatest rail- 
way system. Germany occupies the second place with 


| 50,511 kiloms., or one-sixth of the United States railways, 


although the United States are fourteen times greater than 
the German Empire. The third place is taken by European 
Russia, which, with an area ten times greater than that of 


than the Fatherland. Then follow in order, according to 
the length of their railway systems, France, with 42,211 
kiloms.; Austria and Hungary, including Bosnia and Herzo- 
govina, 36,275 kiloms.; British India, 36,188 kiloms.; (reat 
Britain and Ireland, 34,868 kiloms.; and British North 
America, Canada, 27,755 kiloms. 

The proportion of railroad to superficial area is greatest in 
the thickly populated and manufacturing country of Belgium, 
where there are 21 kiloms. of railroad to every 100 square 


kingdom of Saxony is not far behind Belgium, for the Saxon 
railways amount to-18°8 kiloms, to every 100 square kiloms, 
Then, under the heading of density, if the term can 


following are the figures for the same area of 100 square 
kiloms. of area: the Grand Duchy of Baden, 12:7 kiloms.; 


11 kiloms.; the German Empire, on the average, 9°3 kiloms.; 
Switzerland, 9:1 kiloms.; the Netherlands, 9:0 kiloms.; 
France, 7°9 kiloms.; and Denmark 7°2 kiloms. The smallest 


times, plus 800 kiloms., the circumference of the earth at the | proportion in this respect in Furope is shown by Norway, 


equator, the latter being 40,070 kiloms., and it exceeds by | 


for that country has only 0°6 kilom. of railroad to every 100 


square kiloms. of area, and European Russia is only slightly | 


ahead of Norway with 0'9 kilom. for the same area. Of the 
countries outside Europe the United States head the list 


with a percentage of 3'9 kiloms, of railroad to the same area of | 


100 square kiloms,, and then follows Portuguese India, which 


In this respect the ind'.strious little | 


possesses, comparatively speaking, an extensive railway 
system, and thus has 2°2 kiloms. to 100 kiloms. of area. The 
same thing occurs in the case of the Colony of Victoria. In 
all other countries the density of the railway system is very 
much smaller. 

With regard to the proportion between the extent of the 
railway system and the population of the country, Sweden, 
so far as Europe is concerned, heads the list, for it possesses 
21°4 kiloms. to every 10,000 inhabitants. Then follow 
Switzerland with 12:4 kiloms.; Denmark, 12°3 kiloms. ; 
Bavaria, 11:4 kiloms.; Baden, 11:1 kiloms.; Alsace and 
Lorraine, 11:0 kiloms.; and France 10°9 kiloms. to 10,000 
people. But the countries outside Europe show a striking 
difference in this respect, for railroad extension has in so 
many cases outstripped the increase of the local population. 
This is seen especially in the case of the Australian colonies ; 
thus, Western Australia has 130-4 kiloms. of railroad to every 
10,000 inhabitants; Queensland has 91:1 kiloms.; South 
Australia has 83-4 kiloms.; New Zealand, 49-1 kiloms.; and 
Tasmania, 43°3kiloms. In America the Argentine Republic 
heads the list with the most railways for the use of its people, 
for it has 57°2 kiloms. for every 10,000 inhabitants. Then 
come Canada with 52°9 kiloms.; Newfoundland with 45:8 
kiloms.; and the United States with 41:1 kiloms. The 
proportion in the case of Russian Central Asia is misleading 
at the first glance. The Russian military railway built of 
late years in that region traverses the sand steppes for long 
distances, and thus it is not surprising that the proportion 
of railroad should be so high there as 38-1 kiloms. to 10,000 
of the nomadic tribes. The population of Siberia is both 
sparsely and very unevenly scattered about, and the con- 
struction of the Great Siberian Railway represents an average 
of 10:4 kiloms. to every 10,000 inhabitants. 

The capital expended in constructing 251,040 kiloms, of 
railways in Europe amounted to £3,754,200,000, or an average 
cost of £14,954 12s. per kilometre, while the cost of rail- 
way construction in countries outside Europe was, on an 
average, £7168 14s. per kilometre, and the total capital 
invested in these latter railroads up to the end of 1899 was 
£3,544,284,135 14s., and the length of the railroads then 
in working was 494,411 kiloms. Thus, the total outlay of 
capital in constructing the railway systems of the world 
amounts to no less a sum than £7,697 ,894,376; 
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FLOATING DOCK FOR THE SPANISH 
GOVERNMENT. 
A LARGE self-docking pontoon dock for the Spanish Govern- 
ment, which is the largest dock afloat, has just been completed 
by Robert Stephenson and Co., Limited, Hebburn-on-Tyne. 
It was originally intended for the port of Olongupo, the naval 
arsenal in the Philippine Islands, and was to be used for 
docking the ships of the Spanish navy, but on account of 
these islands passing to the United States Government it has 
now been decided to place the dock in the port of Mahon in 
the island of Minorca. The dock is so designed that if a 
skip of 12,000 tons weight, with a length of 328ft., be placed 
in the centre of the dock, no part of the dock shall be worked 
to more than 6°33 tons per square inch in extension, and 
7°6 tons per square inch in compression. 

The principal dimensions of the dock are as follows :— 
Length between perpendiculars, 450ft.; breadth moulded 
over pontoons, 117ft.; depth moulded of pontoons, 13ft. 6in.; 
camber of pontoon deck between side girders, Yin.; breadth 
moulded of side girders, 12ft. 3in.; depth moulded of side 


girders above pontoons, 38ft. 6in.; distance over side girders | 


moulded, 115ft. 4in.; distance between side girders moulded, 
91ft.; distance between shoring platforms, 85ft.; distance 


between pontoons moulded, 1ft.; would lift a ship weighing | 


13,000 tons. 
The bottom portion of the dock is built of iron, and is 


composed of six pontoons, each 74ft. 2in. long by 117ft. 
wide by 13ft. 6in. moulded depth. On the top of those are 
placed the side towers, or girders, securely bolted to the 
pontoons and binding them altogether. The pontoons are 
also connected together by junction plates extending across 
the dock at each pontoon end. The side girders are built of 
steel on account of their having to take the strain when a 
ship is docked, and also as being mostly out of water they 
are not so liable to corrode. The pontoons are very strongly 
constructed, having eleven fore-and-aft bulkheads, nine of 
which are water-tight, dividing each pontoon into ten water- 
tight compartments. This makes sixty water-tight compart- 
ments in the bottom of the dock, all of which were tested 
with a water pressure of 13 lb. per square inch. 

Every fifth frame in the pontoons is a strong partial bulk- 
head extending across the dock, and over these frames the 
bilge blocks are placed. The centre girder, over which the | 
keel blocks are placed, is lin. thick, and also under the keel 
blocks, 4ft. from the centre on each side, two more fore-and- 
aft bulkheads are placed. Those with diaphragm plates on 
every frame make a very solid foundation under the keel- 
blocks. The side towers have a safety deck about 14ft. above | 
the pontoons, which prevents the dock sinking altogether, 
supposing the inlet valves were by any chance left open. 
Each tower is also divided into ten water-tight compartments. | 
The centre compartment of each tower is fitted up with the | 
pumping installation, which consists of two large marine- 


| branch, and also a balanced flap valve. 


type boilers working at 120 lb. pressure, and two of Tangyes 
24in. centrifugal pumps, each worked by a separate engine, 
also one duplex drainage pump and fire pump, two duplex- 
feed donkey pumps, and a feed heater. This installation is 
duplicated in the other tower. Together the four main cen- 
trifugal pumps are capable of throwing 23,000 tons of water 
against an 88ft. head in two hours. The 26in. main suction 
pipes and the main-drainage pipes run along inside the side 
towers and branch down at each pontoon to a collection box, 
from which pipes lead to each compartment of the pontoons. 
Each of these pipes have a separate valve worked by a rod 
and wheel from the top of the side towers. Each compart- 
ment has also a wrought iron air pipe which is led up the 
side towers and placed near the standard and wheel, which 
operates the valve to the corresponding compartment. At 
the top of the air pipe is placed a gun-metal cock. The inlet 
pipes, which are 19in. in diameter, are also connected to the 
collecting or distributing boxes, and each inlet pipe has a 
grid and valve worked from the top of the towers. Every 
water valve in the dock has an indicating plate and pointer 
showing how much the valve is open. Each pump, by means 
of valves, is arranged to suck from one or both ends of the 
dock, and each pump has a 24in. valve on the discharge 
The drainage pump 
is also arranged to suck from each compartment through a 
separate range of pipes, and there is a gun-metal drainage foct 
valve at the bottom of each branch pipe to each compart- 
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ment of each pontoon. The drainage pump is also connected 
to a range of pipes which are carried along the top of the 
side towers for washing decks or for fire purposes. The com- 
partments in the side towers are filled and drained through 
the main suction pipes, and they can also be drained into the 
pontoons by means of scupper valves worked from the decks 
of the pontoons. There are speaking tubes from each tower 
to the engine rooms and also from side to side. The keel 
blocks, which are placed 3ft. centres, are of pitch pine, and 
are 3ft. 6in. high. The lower blocks are 18in. square, 
and each keel block has a cap piece of oak in. thick. 
The blocks are fitted between angle iron, and are 
securely dogged together. There are twenty-four bilge blocks 
of very strong construction placed on the dock, so that 
they can be shifted in or out, and on the top of each steel 
bilge block is a sliding block of oak which is pulled into 
position under water by means of ropes led to the top of the 
towers. There are two shoring shelves inside the dock on 
each side, 2ft. 6in. wide, with a facing piece of elm Yin. by 6in. 
The sides and ends of the dock are protected by two American 
elm fenders, securely bolted between angles. On the tower 
tops are placed fourteen large timberheads for mooring ships 
using the dock, and four mooring shackles are attached to the 
pontoon for mooring purposes. Wrought iron ladders lead 
up from the pontoons to the shoring shelves and tops of 
towers. On the inner side of the towers, in the stokehold, 
water-tight doors are placed giving access to the deck of 
pontoon, and for discharging ashes. The engine-room and 
stokeholds are ventilated by cowl ventilators and a range of 
ventilating pipes. Feed tanks are placed on each side above 
boilers, each holding twenty-five tons of fresh water for feed 
purposes. There are also bunkers which will hold thirty tons of 
coal in all. The dock has been so constructed that in the event 
of damage to a pontoon, or if a pontoon requires a bottom to 
be scraped and painted, it can be detached and docked on 
the dock itself, and repaired or painted. This is done by 
disconnecting the bolts that hold the pontoon to the side 
girders, and to the pontoons adjoining; disconnecting the 
suction pipes and valve rods, and letting water through the 
sea-valve into the pontoon when it is disconnected. This 
causes it to sink below the level of the bottom of side girders, 
and it can then be easily drawn out at either side. It is 
then turned round so that the narrow part faces the entrance 
of the dock. The dock is then sunk sufficiently to let the 
pontoon float over it. The water is then pumped out and 
the pontoon raised. After painting, the process is reversed, 
and the pontoon brought back into place and re-bolted to the 
side girders. 

The towing of the dock to its destination is being done by 
three powerful tugs, belonging to Messrs. Smit, of Rotterdam. 
There are two tugs towing, namely, the Zwarte Zee, whose 
tow-rope is of 20in. Manilla, and the Oceaan, having an 18in. 
Manilla tow-rope. The steering is done by the Zuiderzee, 
whose check rope is of 13in. Manilla. The voyage is cal- 
culated to occupy thirty days. Seven tugs were employed 
to take the dock down the river. 








THE GOREHAM FLOUROMETER. 





THE accompanying sketch shows a new form of apparatus 
devised for testing cement by Mr. Will F. Goreham, of Bel- 
vedere, Kent, A form of test for cement commonly specified 
is that a certain residue only shall remain on a sieve having 
a given number of meshes. Such a method is open to 
objections, because it is practically impossible to make a 
sieve of such proportions that it will only let through 
material which is wholly cementitious. This fact has long 
been recognised, and many attempts have been made to in- 
troduce a substitute for this test, but hitherto without much 
success. Mr. Goreham, however, would appear to have at 
last satisfactorily solved the problem, and to have produced 
an apparatus with which tests of an accurate nature can be 
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made with ease. The method on which he works is wonder- 
fully simple, and is, moreover, capable of adjustment so as to 
be applicable for the testing of a number of other substances 
besides cement, in which fineness of grinding is a necessity. 
By the use of his apparatus Mr. Goreham can tell within an 
infinitesimal percentage what amount of cementitious 
matter is contained in a given sample of cement. The action 
is akin to winnowing, and depends upon the amount of the 
flour which can be carried to a given height in a tube of 
given size by means of a current of air of known strength. 
A glance at Fig. 1 will serve toexplain exactly how the process 
is worked, The part marked a is a cylindrical vessel some 


3ft. high. It is open both top and bottom, and when in use 
stands on a base board which closes its bottom end. Into a 
hole in the side is soldered one arm of a breeches pipe 0, this 
arm descending downwards towards the base plate. The 
other arm of the pipe also points downwards, but outside the 
cylinder a, and can have clamped to its lower orifice a coni- 
cal glass vessel c, at the bottom of which is fixed a small 
conically-shaped piece of metal. The top of the pipe is 
closed, and through the cover passes a small tube /, which 
can be connected to a source of compressed air. Where the 
glass vessel joins the pipe b, and where the tube g enters the 
cover, there are india-rubber washers e to prevent the escape 
of air and flour anywhere save into uw. Fig. 2 is a front view 
ed how the glass vessel is clamped to the bottom of the 
pipe db. 

To test a sample of cement it is merely necessary to weigh 
it, and having placed it in the vessel c, to clamp the latter to 
the pipe b. A current of air is then passed down the pipe f, 
with the result that the lighter flour is carried upwards, and 
eventually passes down into the chamber a. The air 
pressure used depends upon the material tested, and on the 
size of the apparatus. Lach is tested before being sent out, 
and the proper air pressure to use for stated substances is 
given to the purchaser. The pipe f can be moved about—and, 
indeed, it is almost indispensable to move it, so as to obtain 
reliable results—and the air pressure is kept on fora given time 
oruntil no more flour istaken over. Allthat remains to be done 
then is to detach the glass vessel and weigh what is left in 
it, from which it is quite simple to calculate the percentage 
of useful material taken over with the air. The inventor 
informs us that he has tested a very large number of samples 
of cement by different makers. The very best sample he has 
yet found did not contain more than 50} per cent. of cemen- 
titious matter, and in some of the cements on the market 
that pass easily through the ordinary sieve tests he has found 
not so much as 20 per cent. of cementitious matter. When 
once his apparatus has been properly adjusted and fed with 
the proper air pressure, the residue left in the glass is to all 
intents and purposes non-cementitious, or, in other words, 
little, if any, better than ordinary sand. 
bounds of possibility, however, that this substance, though it 


It is well within the | 





will not “set” in that condition, would, if re-ground, pro- | 
duce cement of exceedingly good quality, because it can be | 


relied upon to be so well burnt. 
up quite a new field in the cement industry. 


This apparatus may open | 
We have had | 


an opportunity of seeing and experimenting with it ourselves, | 


for it. 








NEW PACIFIC STEAMERS. 





THESE vessels, now under construction in the United 
States for the above-named steamship company, are being 
built by the Newport News Shipbuilding and Dry Dock 
Company, Va., and are said to be the largest vessels of any 
kind ever built in the States. They are 575ft. long over all, 
550ft. between perpendiculars, 63ft. moulded beam, and 4Oft. 
deep. On a load draught of 27ft. the displacement will be 18,400, 
with a gross tonnage of 12,000—-measurement. They will be 
propelled by twin screws, and have each a pair of quadruple- 
expansion engines of 18,000 indicated horse-power, cylinders 
being 35in., 50in., 7Uin., and 100in. diameter, with a stroke of 
66in. 
vibration toa minimum. The anticipated speed is 18 knots. 
Steam is to be supplied by six double and two single-ended 








The cylinders and cranks are so arranged as to reduce + 


and it certainly appears to do what the inventor claims | in racks, and easily accessible. 
| is wanted can be got at once, with a certainty that it is the 


has been designed by means of which every detail is recorded 
by index numbers. A proper and adequate supply of tools for 
the various specially-designed machines is a necessary and 
important item in the establishment, and the costing of 
these, together with a record of the date when made, is also 
effected by a simple but ingenious method of index numbers 
stamped upon each tool, however small. These tools are 
entered in books at the full cost, and the record is retained 
there so long as the tools are in actual use. For the purpose 
of stock-taking, however, it may be added, every tool, so long 
as it remains on the books, is valued at 50 per cent. off the 
recorded cost price. 

Turning to the works themselves, these consist of a series 
of lofty, well-lighted shops, each section being driven 
independently by electric motors. Throughout they are 
equipped with special tools, designed for the particular work 
they have to do, but into details of these we need not enter, as 
it is the general system adopted rather than the machine 
tools that is perhaps of most interest. We may mention, 
however, that the bulk of these tools have been obtained 
either from the United States or the Continent, a few having 
been designed and made in the works. A large pro- 
portion are automatic, and there are groups, in some 
cases, of seven machines under the charge of one work- 
man, whilst a number of the smaller automatic machines 
are in twos and threes, operated by girls. In the 
chain-making and, to a greater or less extent, in 
other departments, there are inspectors through whose 
hands the previous day’s work is passed, and a simple 
form of record sheet covering each day of the week shows at 
a glance not only the quality of the work turned out by the 
operatives, but also the character of that done by each 
respective machine under his charge. These sheets afford an 
incentive to the men to do the best work, and they also 
furnish a means of ascertaining whether any particular 
machine is performing its duty properly, or requires atten- 
tion. All tools needed in the works are made in the special 
tool shop, and the foreman in each department has charge of 
the particular tools required for the machines in his section. 
These are stocked, under reference numbers, in iron racks, 
which swing round on pivots in iron frames, and the foreman 
has also an elaborately-prepared index of all the tools, not 
only giving their numbers, but illustrated with diagrams and 
the details necessary for any particular work for which the 
tool is needed. This index is attached to the wall, and 
consists of a series of cardboard tablets, hanging on pivots 
In this manner any tool that 


precise one needed by the workman. The foreman also hands 
out the work, with all requisite information, to the men, and 
receives back the finished production, both being entered up 
in accordance with the general system of the works. It 
need scarcely be added that strict order and cleanliness 
throughout the works, and the comfort of the employés, are 
also a foremost condition recognised by Mr. Renold, and in 
these and many other respects the works will bear very 
favourable comparison with many English engineering 
establishments. 

In the stores the same methodical system is observed —a 
place for everything with everything in its place—and an 
elaborate index is kept of all sections and sizes of material, 
and the specific purpose for which they are required. In 
passing through these stores, however, it was not very 
pleasant to notice that almost the whole of the material was 
imported from either the United States or Germany, the 
reason given being that both American and continental 
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boilers of Scotch type, each 16ft. diameter, with a working ; manufacturers can supply manufactured steel and iron at 
pressure of 2001b. per square inch. Coal capacity is to be | prices below those of English productions of equal quality, 


2500 tons. 
class passengers is provided. 

We give on page 12 a view of these ships as they will appear 
at sea, and above a profile. 
very remarkable vessels. They are unquestionably the largest 
well-decked ships.ever constructed, and the open bulwark is a 
novelty. 
extremely resemble the typical ocean tramp. There is a 
noticeable absence of the shelter decks, and, indeed, of the 
towering. superstructure of such vessels as those of the 


Although they are first-class passenger ships, they | 


It will be seen that they are | 


P.and 0. Company. The propellers are fitted to a cut-away | 


stern on the Harland and Wolff system. 








A MODERN FACTORY. 


As the question of the best methods of thoroughly systema- 
tising operations in engineering works is now very much tothe 
front, it will perhaps be of interest to give a few particulars 
of a recent visit to the works of Mr. Hans Renold, of Man- 
chester. The works throughout have been designed and are 
arranged on a systematic plan, which down to the smallest 
details bears evidence not only of the most thoughtful con- 
sideration, but of immense labour in bringing everything into 
harmony with one main scheme of simplifying production 
and economising time at every possible point. 

Commencing with the management and office departments 
the work here is divided up into district sections, each com- 
plete in itself, and responsible for. its particular duties. In 
each department a most carefully-arranged system of indexing 
every item at all essential for future reference is adopted, 
and every particular is so indexed that whatever it may refer 
to it can be instantly found. The machine tools, chains, and 
wheels are each designed and worked out in their respective 
departments, and for finding the cost of every article an 
elaborate but at the same time very simple arrangement 





Accommodation for 150 first-class and 1200 third- | and to some extent prepared in a more suitable manner for 


| the special requirements of the works. 


Mr. Renold pointed 
out, however, that the cost of carriage was very frequently an 
important question that ruled the price of the material, and 
this, he suggested, was a matter for the serious consideration 
of English manufacturers. 








LAUNCHES AND TRIAL TRIPS. 





Corn EXCHANGE, steel spar-deck cargo steamer; built by, K. 
Craggs and Sons ; to the order of, the London Exchange Steam- 
ship Company, Limited ; to carry, 6500 tons deadweight ; engines, 
gy sane 26in., 42hin., 694in., by 45in. stroke, pressure 
180 lb.; constructed by, Blair and Co., Limited; 12 knots were 
covered in the hour ; trial trip, June 29th. 

RosEBANK, steel screw steamer; built by, Wm. Gray and Co., 


| Limited ; to the order of, Pyman Steamship Company, Limited, 





West Hartlepool; dimensions, 358ft. long by 49ft. 6in. beam and 


| 28ft. 8in. deep ; engines, triple-expansion, 254in., 404in., and 67in., 


ressure 1801b.; constructed by, the 


diameter, by 45in. stroke, 
quite satisfactory ; trial trip, 


Central Marine Engine Works ; trial 
June 27th. 

La VIENNE; built by, Wood, Skinner, and Co., Limited ; to the 
order of, A. d’Orbigy Fauston and Co., La Rochelle ; dimensions, 
250ft. long, 37ft. broad, and 18ft. Sin. deep ; tocarry, 2300 tons ; 
engines, triple-expansion, 20in., 33in., 54in., and 36in. stroke, 
pressure 160 lb.; constructed by, North Eastern Marine Engineer- 
ing Company, Wallsend; completely successful trials, speed 104 
knots ; trial trip, June 24th. 








MERCHANT VENTURERS’ TECHNICAL COLLEGE,—In consequence 
of the — and steady increase in the number of students 
attending the senior day classes in the engineering departments 
of the College, it has become necessary to appoint an additional 
assistant lecturer. The gentleman selected for this post is Mr. 
William Keith Beard, B.Sc. (Victoria), with first-class honours in 
engineering. 





Juny 5, 1901 
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DOCKYARD 


Trt latest sews from the Mediterranean must be mixed 


NOTES. 


reading to battleship enthusiasts. The mancuvres have 
taken place, and in them the destroyers found and “sank” 
the whole fleet without loss to themselves. Those who claim 
that the destroyer is the ship of the future have now a solid 
something to rest their claims on, for the conditions were 
difficult to destroyers, which had also a good deal of the Medi- 
terranean to hunt in. Fourteen ships were claimed, and 
only in four cases did the ships consider that there was the 
slightest chance of a counter claim. 


Tue report that the Cressy accident was due to “ some 
unauthorised officer meddling with the steering apparatus ” 
is quite incorrect. The matter happened during the trials. 





Some very important ccaling experiments are shortly to 
take place at Portsmouth. The exact nature of them has 
not been made known, but so far as can be gathered they 
hinge on a new development of the Temperley transporter. 





CoaLinG at Portsmouth last week, the 
broke the record by a good ten tons an hour. 


Prince George 





Tue forthcoming naval manwuvres promise to be interest- 
ing. As one of the fleets will be the “ X”’ Fleet, and the first 
is the “A,” it looks as though there will be plenty of Rich- 
monds in the field. 





No less than 360 German army officers are now serving 
afloat, picking up a smattering of naval knowledge. This is 
a wise step that we might well imitate. The days when there 
was room afloat for the purely naval man are gone for ever as 
far as big ships are concerned. 





From America naval news is always interesting now-a- 
days; it has a variety that is elsewhere lacking. Here are a 
couple of clippings. ‘The new battleships will be of 16,500 
tons minimum, and work upon them is actively progressing.” 
A week later:--*The Bureau of Naval Construction has 
decided that the new ships shall not exceed 15,000 tons 
minimum.” 





Two new types of submarine have been evolved in the 
United States. It is worthy of note that over here some 
naval officers are dispose1 to believe strongly in the sub- 
mirine. It must be admitted, however, that the less the 
actual knowledge the greater is the belief. 





Tue American armour plate fiasco is now explained. A 
second trial gave excellent results. Hardened plates always 
vary somewhat, and by chance the worst plate of the batch 
seems to have been selected for the first trial. A somewhat 
similar incident occurred here with a Beardmore plate—that is 
to say, a first essay by that firm was rejected after two shots 
that penetrated it, while others have been more satisfactory. 
In both cases the cause can probably be attributed to the 
extreme care necessary in the hardening processes, and the 
fact that a moment’s negligence may ruin a plate completely. 





A sisTER to the Novik has been ordered by the Russians 
from Herr Schichau. 





Ix the Formidable’s gun trials a rate of tire of two shots a 
minute was secured and maintained with the 12in. pieces. 
As the rate of fire of smaller guns is limited by the heat 
engendered, the expression ‘ quick-firer” seems likely to 
become as meaningless as “R. B. L.”’ It is only a genera- 
tion or so ago that people used to talk of such and such a 
gun as “rifled.” Now the gentleman who laboriously 
invented the term “ slow-firer’’ must feel the full meaning of 
** Jove’s labour lost.” 





THe Mediterranean Fleet scare seems definitely upon us, 
but too ready an ear should not be lent to the latest mani- 
festo of the Navy League. Their side issue that the fleet 
lacks armour-piercing shell is worse than a blunder, because 
it is ridiculous. Common shell is the best thing possible for 
fighting the French ships, and in demanding a large supply 
of A.P. shell they are simply agitating for a reduced’ gun 
power, since the burst of a common shell is infinitely more 
destructive. Armour penetration is, as a general rule, 
merely a mental exercise for gentlemen on shore, who evolve 
naval warfare from their inner consciousnesses. 





Tue armoured cruiser Leviathan, for his Majesty's Navy, 
was successfully launched by John Brown and Co., Limited, 
from their shipbuilding yard at Clydebank on the 3rd inst., 
the ceremony of launching being performed by Lady Inver- 
clyde. The Leviathan is a vessel of the Drake class, and the 
principal dimensions are :—I.ength between perpendiculars, 
500ft.; extreme breadth, 71ft. 4in.; mean load draught, 
26ft.; displacement at load draught, 14,150 tons. The 
armament consists of two 9:2in., sixteen 6in., fourteen 
12-pounders, and several lighter guns. The armour through- 
out is of Harveyised steel, of a thickness of 6in. at the belt 
and of 5in. at the bulkhead; the conning tower is of the 
thickness of 12in., the barbettes 6in., and the sixteen case- 
mates for the Gin. guns 5in.; the bows are also protected. 
The whole of the armour was supplied from the builders’ 
Sheffield works. Water-tube boilers will be fitted to give an 
indicated horse-power of 30,000, giving the ship a speed of 
23 knots, and the continuous sea speed in smooth water is to 
be 21 knots. The capacity of the coal bunkers will be 2500 
tons. Electricity for lighting purposes will be supplied from 
four dynamos. 








THE INSTITUTION OF MECHANICAL 
ENGINEERS. 


THE summer meeting of the Institution of Mechanical Engineers 
will be held in Barrow-in-Furness, and will commence on Tuesday, 
30th inst, The following papers have been offered for reading and 
discussion, and will be read as time permits, not necessarily in the 
order here given :— 

‘The Arrangement and Equipment of Shipbuilding Works,” 
by Mr. James Dunn, of London, 

‘Review of Marine Engineering during the last Ten Years,” 
by Mr. James McKechnie, of Barrow-in-Furness. 

‘* Naval Ordnance,” by Lieutenant A. T. Dawson, of London. 

‘‘Barrow Docks, and Approaches by Land and Sea,” by Mr. 
Frank Stileman, of Barrow-in-Furness. 

“The Barrow Hematite Steel Works,” by Mr. Arthur J. 
While, of Barrow-in-Furness, 


“Some Work in the Development of a Motor Car,” by Mr. 
M. Holroyd Smith, of London 


‘* Furness Railway Locomotives,” by Mr. W, F. Pettigrew, of 
Barrow-in-Furness, 

OUTLINE PROGRAMME, 

Monday, July 29th.—The secretaries’ office will be open from 
3 p.m, to 6 p.m. in the Town Hall, Barrow-in-Furness, for the 
registration of addresses, &c. Members’ letters can, if desired, 
be addressed to The Institution of Mechanical Engineers, Town 

Hall, Barrow-in-Furness ; but preferably for their own convenience 
to their respective hotels. r. Archibald Miller, of Barrow, 
kindly acts as honorary local secretary. 

Tvesday, July 30th.—9 a.m.: Secretaries’ office oper. in the Town 
Hall, Barrow. 10a.m.: Reception of the President, Mr. William 
H. Maw, and the Council and members of the Institution in the 
Town Hall, by the Worshipful the Mayor of Barrow, Vouncillor 
Henry Cook, J.P., and by the members of the Reception Com- 
mittee. Reading and discussion of papers. 1.30 p.m.: Luncheon 
at the Naval Construction Works, by invitation of Vickers, Sons, 
and Maxim. 2.30 p.m.: Visit the various departments of naval 
construction works of Vickers, Sons, and Maxim. 

Wednesday, July 31st.—9 a.m.: Secretaries’ office open in the 
Town Hall, Barrow. 10a.m.: Reading and discussion of papers ; 
Mr. William H. Maw, President, in the chair. 1 p.m.: Luncheon 
in the Old Town Hall, by invitation of the Worshipful the Mayor 
of Barrow. 2.30 + saa Visit the Barrow Hematite Steelworks, and 
afterwards the Furness Railway Locomotive and other works. 
7 for 7.30 p.m.: Institution dinner in the Old Town Hall, Barrow. 

Thursday, August 1st.—9 a.m.: Secretaries’ office open in the 
Town Hall, Barrow. 10a.m.: Alternative visits to hematite iron 
ore mines and other places near Barrow. (u) Park Mines of the 
Barrow Hematite Steel Company; (b) Roanhead Mines, near 
Askam ; (c) Barrow Docks, &c., and works in Barrow ; (d) Barrow 
and Calcutta Jute Company’s works; (¢) Lindal Mines, near 
Ulverston ; (f) Mouzell and Dalton Mines. 1 p.m.: Luncheon at 
the Furness Abbey Hotel, by invitation of Nir John Aird Bart., 
M.P., the Hodbarrow Mining Company, and the Millom and 
Askam Hematite Iron Company. ies are included in the 
invitation. 2p.m.: Visit to Millom. Special train from Furness 
Abbey to Millom. Visit Millom and ‘Askam Hematite Iron Com- 
pany’s works, the Hodbarrow Mines, the Millom sea wall, and 
new outer barrier. Ladies may accc y bers on this 
excursion. Afternoon tea, by invitation of Sir John Aird, Bart., 
M.P., and the Hodbarrow Mining Company. 5.30 p.m.: Arrive 
at Barrow. 

Friday, August 2nd.—11 a.m.: (a) Alternative excursion to 
Fleetwood and Blackpool. Special steamer Lady Evelyn to Fleet- 
wood, lent by the Furness Railway Company. Visit grain elevator 
and twin-screw suction-pump hopper dredger. Depart for Black- 

| by electric trams, free by invitation of the Blackpool and 
Fiestoged Tramroad reg a Visit power station at Bispham. 
Luncheon at the Hotel Metropole, Blackpool. The electricity 
works of the Corporation of Blackpool and the electrical tramways 
departments, oad toons sub-stations and tram cars will be open 
tothe visit of the members. Keturn to Fleetwood, and return 
thence by special steamer to Barrow. Members may be accom- 
anied by ladies, 8.45 a.m.: (b) Alternative excursion to Lake 
Windermere and Grasmere. Special train, lent by the Furness 
Railway Company, from Barrow (Central) to Lake Side (Winder- 
mere), calling at Furness Abbey, Dalton, and Ulverston. Special 
free steamer to Ambleside, calling at piers on Lake to embark 
members where required. Special coaches to Grasmere, rid 
Clappersgate, Brathay Church, Skelwith Bridge, High Close, and 
Red Bank. Lunch at Grasmere. Visit Wordsworth’s Cottage 
and Grasmere Church. Drive to Ambleside vid Lydal, thence by 
special free steamer to Lake Side. Tea in Pavilion, by invitation 
of Furness Railway Company. Special free train to Barrow, 
calling at Ulverston, Dalton, and Furness Abbey. 











LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of ovr 
correspondents. ) 





FIRE-BOX STAYS. 


Sik,—l am tempted—though not a locomotive man—to mention 
one or two points that have occurred to me on reading your leading 
article on the failure of locomotive fire-box stays, in your issue of 
the 26th April. 

First, | am assuming that the stays are screwed in from the out- 
side, and consequently, if a good fit in the outer shell, and requiring 
to be screwed home with some force, which is doubtless an 
essential, then, by the sense of feel, it would not be possible for 
the workman to tell whether the fit was equally good in the fire- 
box plate. I mean by this, that the stay entering tightly in the 
outer screwed hole might be a quite slack fit in the inner, without 
the workman — ably to detect it. That this is not an unlikely 
state of affairs will, I think, be clear when one considers that the 
stay is of copper, and the outer shel] through which it first passes is 
of steel; and, consequently, the end which eventually has to be 
screwed into the fire-box plate is passed through what is virtually a 
screw plate die, owing to the copper stay being much softer than 
the steel plate, and, consequently, the thread must in its passage 
be to a certain extent worn—perhaps sufficiently to make it a slack 
fit in the fire-box plate—slack enough, may be, to prevent its 
ever completely filling up the threads in the fire-box plates, 

Again, I notice that youstate that the fire-box end is first riveted 
over, and that a heavy hammer head is held against this head 
whilst the outer head is riveted up. Would not the work done on 
the outer head be sufficient to loosen in a slight degree the already 
formed head on the inside of the fire-box—especially if from the 
cause first mentioned this thread started by being slack in its hole ’ 
Surely this is within the range of possibility. Of course, the 
obvious answer is that if the process is reversed, then it will be the 
outer rivet head that will be slack, and beyond the fact that this 
head is not in contact with the fire, no great advantage is to be 
gained. All this seems to puint to the advisability of adopting 
some more positive means for ensuring that the thread really does 
fill up the screwed hole in the plate. The method you refer to of 
drilling the end of the stay axially and drifting it out, at first sight 
appears to solve the difficulty, but it appearsto me that there is no 
obstacle to the so expanded or deformed metal in time regain- 
ing its original shape, as the open ap is left for it to do so, 
and this process would undoubtedly aided by the rapid and 
heavy vibrations to which locomotive fire-box stays must be 
subjected in work. It appears to me, finally, that if the hole were 
drilled, and a conical drift screwed in and left there, the hole 
would~be entirely filled up, and would so remain. Anyone who 
has had much to do with accurately fitted screws, knows the 
enormous difficulty of ensuring a fit covering, say, 75 per cent. of 
the area of the thread, even with the very best appliances, and the 
error in pitch that exists in a tap of, say, Gin. in length is incredible 
until tried -— —< — can easi'y test a by — the 
best fit ible of a long screwed stay ing through two plates, 
and thes Grivg same with the old red Gea te. 

Buenos Ayres, May 21st. Hvusert HENRY, 





THE SIROCCO FAN, 


Sir,—Pressure of work has prevented an earlier reply to Mr. 
Davidson’s letter of May 6th, but the lengthy descriptive article of 
the fan in your issue of last week reminds me of the subject. 

I think, had the tests for volume of air removed been taken at 
the fan discharge, the result would have been more conclusive, as 
they would likely be more reliable. That this is sois shown by the 
inaccuracy between the output for the 25in. fan mentioned on page 
365 and Mr. Davidson’s figures, In the former the velocity is given 
as 3000ft., which, divided into the cube, gives the fan an area of 24 





“The Millom Sea Wall,” by Mr, William Matthews, C,M.G., of 
London, 








towers is increased to Zin. w.g., it is evident there must a large 
reduction in volume. 

Notwithstanding Mr. Davidson’s remarks about power he 
will find the output per watt as compared with ordinary centrifugal 
ventilating fans is low even on the is of the velocity of : t. 
per minute. Take, for instance, the 30in. “Sirocco” at 250 revolu- 
tions, discharging 12,000ft. per minute, which gives an area of 
discharge of 4 square feet; at 3 E.H.P. this works out at 5°36 
cubic feet per watt. 

A well designed centrifuga) fan for ventilating purposes with 
inlet and discharge of similar area to the ‘‘Sirocco” will give much 
higher results per horse-power applied, as Mr. Davidson can easily 
_— by experiment. It —— as if whatever economy is gained 

y the free inlet of the ‘‘Sirocco” is much more than counter- 
balanced by the resistance offered to the passage of the air through 
its numerous blades, 

This leads to critisism of your article of 21st inst. 1 take it that 
the excess velocity of the air discharge as compared with the 
peripheral velocity is largely due to the proportions of inlet and 
outlet, as the same phenomenon has been observed in centrifugal 
fans of usual construction. 

The application of a multiplicity of blades to a wheel for impart- 
ing motion to a fluid or gas is by no means novel. The water 
wheel and the Howarth ventilator are familiar examples. Fans 
are also constructed by English and continental firms which have 
this peculiarity, neither is the absence of water jacketted bearings 
for induced draft purposes remarkable. The special tools described 
are most interesting and proof of the thoroughly up-to-date ideas 
of the manufacturers. 

On the other hand, the comparative tests made with other fans 
although instructive are highly illusory and of little practical value, 
besides they cannot be considered fair. The propeller fan is of a 
totally different type, and cannot be compared with the centrifugal 
fan, so it may be left out of the question. 

The experiment with the 12}in. “Sirocco” and 24in. blower may 

sibly be explained by the fact that the fan of smaller diameter 

d less resistance to overcome, due to the discharge and inlet of 
the 24in. fan being of relatively larger area than the inlet and dis- 
charge of the smaller one, consequently although both were running 

ractically at the same peripheral speed the air took the line of 
east resistance, and the smaller fan gained the day. This might 
= be ascertained by experiment with two ordinary centrifugal 
‘ans. 

This brings up a very old question, viz., whatis a fair com- 
parative test for centrifugal fans / Certainly not by comparing 
diameter of blast wheels. It is the peripheral width of blade 
which tells, and as the problem is to force a certain weight through 
a given area at a given speed, apparently the dimensions of inlet 
and discharge offer the only basis fora true test of relative merit. 
The fan which, under these conditions, moves the greatest volume 
per horse-power applied is the most economical, and it wonld 
appear that the machine which has the best chance under such 
conditions, is the one which offers least resistance to the passage 
of the fiuid, viz., has the least number of vanes. 

So far as I recollect, there are norecords in your columns of such 
tests, those by Mr. W. G. Walker, which were made a few years 
ago, having been carried out with fans of the propeller type. 
Perhaps some of your well-known readers, such as fir. Howden or 
Mr. Bryan Donkin, may have such data available, and would give 
the benefit of their experience. 

June 26th. 


AMERICAN AND ENGLISH LOCOMOTIVES. 


Sir,—It is not a little amusing to find that the arguments 
advanced by Mr. Rous-Marten in defence of the American Mid- 
land engines are expressly repudiated at the other side of the 
Atlantic. It will be remembered that Mr. Rous-Marten holds that 
these engines are too small for their work. The following extract 
from the Scientijic American is intended to show that they have 
not given satisfaction because they have not been sufficiently 
loaded to bring out their good points. 

After referring to the possibility that the engines have not been 
understood by English drivers, the Scientific American proceeds :— 

‘* After making all allowances of this kind, we fail to understand 
how such a great difference in repairs and oil could occur ; and 
one is forced to the conclusion that the English engines must, as 
far as the engineers and firemen are concerned, have received 
more careful handling than the foreign-made locomotives. Pos- 
sibly, also, the American locomotive may have suffered from the 
fact that it is built for harder service than its English competitor, 
and that it was hauling loads much below its maximum capacity. 
The American boiler is built to be forced, and the exhaust is 
harsher with a view to a fiercer draught. The exhaust is softer 
in the English locomotive, and the boiler is not usually forced as it 
is in American service. It can readily be understood that if the 
American locomotives were not being worked up to their full 
capacity, they would show less fuel economy per load hauled than 
engines which were designed and built for the conditions of the 
test.” 


INTERESTED, 





The truth seems to be that, as compared with the English 
engines, those built in the United States are not good. Americans 
are at their best when turning out cheap machinery, very good 
indeed of its kind, but that kind not, according te English ideas, 
the best. G, M. L. 

London, July Znd. 


THE GRAPHICS OF THE GYROSCOPE, 


S1r,—I have waited for some reply to my letter. I have read 
the very limited correspondence which has followed it, and I gather 
from that correspondence that no one is able to define with pre- 
cision either the direction or amount of the forces operating during 
any very small instant of time in a gyroscope. if these forces 
could be defined in direction and amount, it would be easy 
enough to define them graphically. 

The truth appears to me to be that, although a mathematical 
exposition of the phenomena of a gyroscope can be constructed by 
postulating certain conditions, the actual gyroscopic phenomena 
remain to be explained. The trouble is that gravity, acting as a 
single force vertically downward, has to be balanced by two or more 
forces, the precise nature of which, their directions, amount, and, 
above all, their cause, no one is able to explain. 

We find it stated that the gyroscope must do as it does, beca use 
if itattempted to do anything else such and such events would 
happen. It is quite easy to say that if a certain thing occurs a 
certain force will be brought into play. In the case of the gyro- 
scope, for example, if it began to fall, so and so would take place ; 
but, as a fact, the gyroscope never does under the conditions begin 
to fall, therefore the conditions of stability must be antecedent to 
the fall, not consequent. In a word, we have positive forces im- 
parting rigidity, not ee forces correcting the errors of highly 
unstable equilibrium. I suppose we must accept the position, but 
it appears to me to be very aggravating. AMBER WILSON, 
Lynton, July 2nd. 








THE LAGOS RAILWAY. 

Sin,—Referring to the article in your last week's issue on the 
Lagos Government Railway, it might be inferred from the concluding 

agraph that all the bridges were supplied by the Widnes 
‘oundry Company. We are aware that the Widnes Foundry 
Company supplied a number of spans, but the large bridge of three 
spans of 100ft., of which you give a photograph in Fig. 5, was 
supplied by this firm, to the order of the Crown Agents for the 
Colonies. The names of the other principal firms having been 
mentioned, we think we are entitled to have this fact recorded, the 
more especially as the bridge made by us has been chosen for 
illustration. ’ 
(For JosEPpH WEstWoup aND Co., LimirEeD) 

Hy. Riepy, General Manager, 





square feet of discharge. Mr. Davidson gives the velocity as 3500, 
or a difference of 16°66 per cent., also when the resistance in the 


Napier Yard, Millwall, London, E., 


July 2nd, 
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ROPE-DRIVEN PUMP 


JOSEPH EVANS AND SONS, WOLVERHAMPTON, 
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WIRE ROPE-DRIVEN TREBLE RAM PUMP. 





Is the accompanying engravings we illustrate the latest 
design of triple ram pump made by Joseph Evans and Sons 

cf Wolverhampton. It is intended for high lift work in 
mines, &c., and is arranged to be driven direct by wire rope. 
Above is shown the whole } pump ; Fig. lisasection ‘through the 
valve boxes ; and Fig. 2 a section of the rope wheel. As will 
be seen, this rope wheel is not of the ordinary grooved type, 
but is fitted with a tread, and the driving rope goes round 


Delivd bry Oullel _ 











Suction Inlet 


Fiz. 1-VALVE BOXES 


the rim one and a-half times. The pump is rated to deliver 
18,000 gallons of water per hour against a head of 750ft. 

The general design will readily be seen from the illustra- 
tions. The gearing between the rope pulley and the crank 
shaft is half shrouded. The countershaft and crank shaft 
are of mild steel; the latter, which is provided with circular 
webs, being cut from the solid and carried in four pedestals 
fitted with gun-metal bearings. The connecting-rods are of 
steel, fitted at the large ends with gun-metal marine heads. 
The small ends are solid, and are provided with adjustable 
gun-metal bearings. The pump rams are of close-grained 
cast iron, and are cottered to the crossheads, which are fitted 
with slipper blocks carried by adjustable slide bars. 


The suction and delivery valve boxes of the pump are 
interchangeable, as are also the pump barrels, without an 
unnecessary number of joints, and the stuffing-boxes and 
glands are bushed with gun-metal. The pump valves, which, 
as will be seen, are of the double-beat type, are also of gun- 
metal, and an air vessel is also provided. The whole plant is 






































Fig. 2-ROPE WHEEL 


mounted on cast iron girders’ forming the bed-plate. We 
understand that this form of bed-plate has been found the 
most suitable for conveying to the destination in mines. 

It will doubtless be inquired what ratio of efficiency is to 


| be obtained with this system of driving, and on this point 


the makers inform us that they have found that where an 


‘installation of pumps on this principle is operated near the 





bottom of a shaft, and near the driving engine, it works out 
much less in cost than would a similar installation driven 
electrically, The reasons for this are that in the former the 
losses of the dynamo and motor are omitted, and their first 
cost saved. A smaller engine at the surface can moreover be 
used, since a well-arranged wire rope transmission will give 
to the crank shaft of the pump as much as 90 per cent. of the 
brake horse-power of the engine, Further than this, in the 
position where this pump was to work, it was calculated by 
the mine engineer that the first cost of the wire rope trans- 
inission would be as nearly as possible the same as the elec 
tric cable switchboard, appliances, &c. The nét result, 
therefore, was that a smaller engine could be used, and the 
dynamo and motor omitted, while the cost of the transmis- 
sion system was the same as compared with an electrical 
installation. In the particular instance of this pump we are 
informed that a comparison of the two systems showed an 
estimated saving of nearly 50 per cent. in first cost, and an 
ultimate saving of 25 per cent. in the subsequent working 
cost of the rope-driven arrangement as compared with an 
electrically-driven piant on the same duty. Of course if the 
work of pumping is required to be done at some considerable 
distance from the source of power, the advantage becomes 
much more in favour of electricity, because of the upkeep of 
the rope, and the losses init. As a fact, however, the cost of 
upkeep of electric cables in mines is very high. 

Joseph Evans and Sons inform us that they have supplied a 
large number of these pumps for various duties, with heads vary- 
ing from 600ft. to 1700ft., for both mines and waterworks. 








ASSOCIATION OF MUNICIPAL AND COUNTY 
ENGINEERS. 
Tue twenty-eighth annual meeting of the Association 


of Municipal and County Engineers opened on Thursday of 
last week in the Town Hall, Leicester. The members were 
welcomed to the town by Alderman S. Lennard—the Mayor 
—in a brief but hearty speech, to which the retiring presi- 
dent, Mr. C. H. Lowe, of Hampstead, responded, 

After the transaction of some routine business, the pre- 
sentation of the annual report by the secretary—which 
revealed the steady advance of the Association in influence 
and power—appointment of district secretaries, and giving 
of thanks to the retiring officers, the new president, Mr. 
E. G. Mawbey, borough engineer of Leicester, took the 
chair, and at once proceeded to the delivery of his inaugural 
address. 

After thanking the members for electing him to the posi- 
tion, he referred to the fact of it being the first annual 
meeting in a new century, but at once declined to make it 
the occasion for reviewing the progress of municipal 
engineering during the nineteenth century. Present-day 
needs he considered to be of greater importance than past 
accomplishments. Brief reference was made to the visit 
of the Association to Leicester fourteen years ago, when 
the president was the late Mr. Joseph Gordon, and to 
the loss sustained by municipal engineering by the 
recent death of Mr. Santo Crimp. Mr. Mawbey then pro 
ceeded to refer to the development of the public works 
at Leicester, more particularly within the past twelve 
years, the period of his surveyorship. In 1899 the 
borough had a population of 138,000. This was in- 
creased in 1891, through the extension of the borough, to 
174,624, whilst in the latest census the numbers had risen 
to 211,574, or an increase of 21°16in the last decade. In the 
twelve years the rateable value had risen from £522,309 to 
£841,301. Before the extension there were only seventy-six 
miles of streets ; now there were 178, more than forty of which 
had been made since 1899. And in the same period plans had 
been approved for the erection of 15,555 dwelling-houses, 167 
warehouses, 179 factories, 313 workshops, 314 special buildings, 
10,968 miscellaneous alterations and additions, and for 386 
new streets—the whole covering an area of more than 500 
acres, and involving an expenditure of about seven millions 
sterling. With regard to municipal work, Local Government 
Board inquiries had been held upon 226 subjects affecting the 
engineer's department, and these represented an outlay of 
one and a-quarter millions. At the present time the Corpora- 
tion had schemes in hand or in embryo estimated to cost 
about one million. The administrative expenses and wages of 
his department totalled up to £80,000 perannum. With so 
much activity—and he took his own borough to be but 
representative of others throughout the kingdom—the need 
was greater than ever for the appointment of an adequate 
staff of well-qualified and properly-remunerated building and 
sanitary inspectors. He claimed that the municipal works 
of Leicester had succeeded in improving the health of the 
place. Taking the average death-rate for a period of forty 
years, there had been a gradual improvement. In 1861-71 
the rate was 25°95 per 1000; and in 1871-81, 24°7; 1881-91, 
19°38; and in 1891-1901, 17°54. 

After referring to details in the office administration of 
his department, the President passed on to describe the 
sewerage works of the town. Since 1889 more than 120 
miles of sewers had been Jaid. The great intercepting 
scherae and pumping station, designed by his predecessor, 
Mr. Gordon, had been carried out at a cost of £163,000, and 
a storm outfall scheme of his own design has also been com- 
pleted, costing £80,000. But the execution of these new 
works brought about other difficulties. It soon became 
evident that many of the old sewers and drains were 
defective and really dangerous, and more than thirty-two 
miles of them had been condemned. At the present time 
they were being replaced at an estimated cost of £128,000. 
In the matter of sewer ventilation, Leicester had taken the 
lead in the abolition of the old grid system. For six years a 
series of minute tests were made, involving over 2000 
observations, with the result that he was convinced that 
sewers could only be efficiently ventilated by pipe shafts in 
conjunction with ample means of flushing. The data 
obtained by the experiments were submitted to the Local 
Government Board, and that body sanctioned the construc- 
tion of eight miles of works without any surface grids—at 
that time a distinct departure from the general practice of 
the Board. 

Turning to the question of sewage purification, Mr. Mawbey 
described it as the ‘greatest and most perplexing’ problem 
that confronted the municipal engineer. Whilst sympathis- 
ing with those who desired a relaxation of the cast iron 
regulations of the Local Government Board as to land treat- 
ment, yet he did not think sufficient experience had been 
gained of bacterial methods to warrant any drastic change, 
and an entire abrogation of broad irrigation. What was 
needed was greater freedom in dealing with specific cases. 
It had been conclusively proved that what was effective 
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treatment in one town utterly failed in another. It was 
little better than beating the air for anyone to attempt to 
find a method applicable to every kind of sewage, and the 
soouer this was recognised all round the better. The follow- 
ing might be taken as a summary of the main questions at 
issue:—(a) Whether the sewage of manufacturing towns and 
districts can be successfully treated with maintained effi- 
ciency without application to land; (6) whether it is better 
to adopt the fullest anaérobic preliminary treatment in 
covered septic tanks with final purification in contact beds, 
or whether only to employ a partia} anaérobic treatment in 
open or closed tanks with a maximum aérobic purification in 
contact beds; (c) further, whether preliminary chemical 
treatment may not also be necessary in some instances 
where strong trade liquids obtain. The question of inter- 
mittent or continuous treatment in the contact beds is also 
a debateable point, but the extreme aspect is whether, even 
where suitable land is available, it would not, if admissible, 
be more desirable to adopt bacterial treatment entirely than 
a combination of it and land treatment. Again, what is to- 
day the best course to adopt where existing sewage farms, 
for want of sufficient area, means of preliminary clarifica- 
tion, or other causes, yield more or less unsatisfactory 
effluents? An answer to these problems he thought was to 
be found in the works carried out at Leicester. ‘I'hese were 
fully described. They are a combination of bacterial and 
land treatment, and so far have proved successful. 

A passing reference was next made to the need for public 
baths in all great centres, buildings which might be used 
as gymnasia in the winter months. The immediate great 
municipal work, however, was the improvement in the means 
of transit, more particularly the establishment of electric 
traction from industrial quarters to the outskirts of towns. 
This ke considered would help more than anything else to 
solve the housing problem. He deplored the apathy which 
had existed in this country over the adoption of electricity. We 
had allowed other countries to get years ahead. The industry 
had taken a great hold in foreign countries, and now when 
we were gradually awaking to its utility and value we found 
ourselves in the unenviable position of having to go abroad 
for the best systems. At present in Leicester the old- 
fashioned tramways were in existence, but in a comparatively 
short period this would be changed. A comprehensive scheme 
had been suggested, and estimates and plans were in the 
course of preparation. 

When the proposal was first made hopes were entertained 
that a change could be made from the overhead trolley sys- 
tem, which has been adopted throughout the provincial towns 
of this country. But after a series of exhaustive investiga- 
tions he felt bound to advise his Council to follow the usual 
practice. The advent of the motor car and wagon, he thought, 
would prove a decided gain. The wear and tear of roads 
would be less, and greater cleanliness would be secured. The 
address closed with a reference to the importance of the work 
done by municipal engineers, and a plea for a better recom- 
pense aud a more liberal consideration in the matter of 
retiring and superannuation allowances. The position of a 
municipal engineer, said Mr. Mawbey, ‘‘is one of infinite 
variety of work and responsibility in so many branches of 
routine and professional duty, with a consequent strain far 
exceeding that brought upon his more fortunate and better 
paid confrere in private practice. Again, besides the un- 
limited theoretical and technical skill required, a successful 
municipal engineer must possess that peculiar power which 
enables him to organise and direct human effort to th best 
advantage, and to lead and control large numbers oc ..ien— 
qualities which are of superior value in every spher © life— 
and it is to be hoped that local authorities will sunerate 
their own permanent engineers and surveyors an extent 
fairly commensurate with their services, and theieby relieve 
them of the anxiety of the financial burdens brought upon 
them by their never ending professional education, the up- 
holding of the respectability and integrity of their positions, 
and the meeting of the many claims for all sorts of objects, 
learned societies, &c., which their office demands, for I ven- 
ture to say that many an able, exemplary, and frugal official 
is by no means free from such anxieties, simply because he is 
not adequately remunerated, although he does much extra 
work which would otherwise cost the ratepayers vastly more 
than would a reasonable increase of salary.” 

After a vote of thanks had been accorded to the President 
for his address, the meeting adjourned for luncheon. On 
resuming an attempt was made to grapple with the list of 
papers put down for consideration. Seven were upon the 
programme, but only four of these were dealt with. First 
came a lengthy contribution by Mr. W. Howard-Smith, on 
“Permanent Way for Electric Tramways.’ The author 
pointed out that, brief as our experience was of electric 
traction, we had already realised that a necessary factor in a 
successful system was a more substantial ‘‘ way” than was 
needed where horse, cable, or steam power was used. Two 
things were needful to secure an ideal track—a perfectly 
smooth running for the cars, and freedom from anything 
objectionable to ordinary street traffic. With this object in 
view, the author proceeded to describe what he deemed to 
be the essentials for gaining the desired end. Several draw- 
ings accompanied the paper, and in a series of tables much 
information was given on the tramway rails recently made 
for use in this country. 

The second paper also dealt with electric traction. It was 
by Mr. Edward Manville, on ‘ Methods of Safety for the 
Overhead Electric Trolley. System.’ The points considered 
were (1) the precautions necessary to ensure solid construc- 
tion, and (2).some ,methods of. ensuring safety should a 
breakdown occur. Solidity of ‘construction and excellence 
of design were ‘the first’essentials of safety: -Next came the 
question of wire, and experience has proved that a heavy 
wire is safer than the lighter wires at first-.used. Double 
insulation” was a nece’sity, as was also the™ provision of 
guard wires to protect the trolley wire against the danger of 
falling telegraph or telephone lines. The .proper guarding of 
the trolley wheel reduced rolling stock aécidents‘ to the 
minimum; and with the “ earthing” of all.metallic parts 
clectric shocks to passengers ,were, almost unknown. Wit 
the system broken up into sections it .was comparatively 
easy to deal with breakdowns. ‘Two classes of devices weré, 
however, necessary:—(1) Automatic switches requiting a 
pilot wire for each section of trolley- wire carried the whole 
length of the half-mile section ; and (2) mechanical devices 
brought into action’ by the severance ‘of the trolley wire. © In 
conclusion, descriptions and illustrations of several safety 
appliances were given by the author. § \ 

Mr. W. Worby Beaumont read ashort paper on the “‘ Wear 
of Roads by Horse Haulage and Motor Tratfic.”’ The points 
emphasised by the author were that the.advent of: motor 
vehicles brought with it the necessity for better road con- 


struction. At first this might cost more than it has done in 





the past, but eventually the saving would be considerable. 
Motor traftic would become an increasing quantity ; its greater 
speed, the cleanliness of service, and the absence of any of 
the objectionable features of uurse traction, were all tending 
to popularise it. With well-made and well-maintained roads, 
and the use of rubber tires, the lighter vehicles now coming 
into use would prove a boon to the community. Repairs of 
the roadway would be reduced considerably, and the cost of 
scavenging become a decreasing quantity. Two sentences 
from the paper are worth preserving. ‘‘ Even with the large 
wheels of hansom cabs, it requires the patiénce of Job to 
endure the jolting, and the jobmasters have to keep their best 
language for expressions of reverence of their repair bills.” 
‘“* 4 motor carriage makes an excellent road surface inspector. 
It experiences all the badness and says nothing.” Mr. Beau- 
mont’s paper appeared to give umbrage to some of the mem- 
bers of the Association. The idea of anyone but a municipal 
engineer making suggestions about road making was too 
much for them, and the criticisms offered were more forcible 
than polite. However, Mr. Beaumont fully demonstrated 
that his knowledge of the subject was not so limited as his 
critics imagined. 

The other paper read was by Mr. Yabbicom on the “ Puri- 
fication of Sewage by Stoddart's Improved Filter.” The dis- 
cussion on all the papers was necessarily very limited, 
and time would have been saved had there been one vote of 
thanks at the close of the afternoon, instead of a separate 
one at the end of each paper. 

The remainder of the afternoon was spent in amending 
the bye-laws of the Association. In the evening the annual 
dinner was held in the Museum Buildings and was largely 
attended. 

Friday was devoted to excursions. The places visited were 
Taylor and Hubbard’s Engineering Works; West Humber- 
stone refuse destructor and steam-raising plant; Falcon 
Works of the Brush Electrical Engineering Company, 
Limited; John Ellis and Sons’, Limited, Portland Cement, 
Barrow Lime, and Concrete Flag Works; Montsorrel and 
Groby Granite Quarries; Patent Victoria Stone Company's 
Works ; and some of the Leicester municipal institutions. 

On Saturday motor cars were placed at the disposal of 
the members to take them to several local places of interest. 
As “ motoring" might be a new experience for some, it was 
thoughtfully arranged that, should it prove too great a strain 
for the nerves of any, they might be transferred ut various 
parts of the route to the more prosaic omnibus and taken 
back to the town in safety. What might have been a serious 
accident happened to one of the cars. The steering gear 
broke, and the vehicle dashed into the side walk, carrying 
away the porch of a village chapel. The occupants were 
thrown out, but escaped with only slight injuries. 

Great credit is due to the local committee for the general 
excellence of the arrangements, and for their untiring 
anxiety in promoting the enjoyment of the visitors. 








OF ECONOMICAL SPEED OF 

SHIPS.* 

By E. TENNYsON-bD’EyNcoURT, Esq., Member. 

A wWisH has frequently been expressed at meetings of this 
Institution that members would give results of their experience 
derived from the actual performances of vessels on progressive 
trials, and the methods they adopt in estimating the power neces- 
sary for driving ships at given speeds ; more especially was this the 
case when Mr, James Hamilton read his paper on ‘* Horse-power 
Deduced from Progressive Trials,” some three years ago. 

I have, therefore, endeavoured to bring into line the data obtained 
from a large number of progressive trials of ships of different 
forms, and to derive certain broad practical rules from these data, 
which may, I trust, be of interest, and may possibly elicit the 
results of their experience from others who have made a study of 
the question. 

I think it has, perhaps, been too common a practice in fixing the 
speed for a vessel, and in estimating the necessary indicated horse- 
power for that speed, to overlook the question of what speed is 
appropriate to the form of vessel under consideration, and to go 
upon the broad basis of allowing plenty of margin of horse-power, 
with the result that often too high a speed has been aimed at, and 
too much power has been allowed. Asa necessary consequence, the 
weight and cost of the excess has been a continual burden upon the 
earning capacity of the ship. This was, perhaps, very well when 
competition was not so keen, but now-a-days, when cost has to be 
cut down to a minimum in every direction, not only by the ship- 
builder, but also by the shipowner, the question of giving a ship 
enough, and not too much, power and speed has become one of 
first importance. 

It is necessary to bear in mind the fact that every ship has an 
appropriate limit of speed, beyond which it is most uneconomical 
to attempt to drive her ; or, in other words, any increase of speed 
beyond this limit requires an undue increase of power. It has, 
therefore, been my object to arrive at a method of defining this 
limiting speed for ships of different sizes and different forms. 

To attempt to arrive at a general solution to meet all cases is, | 
need hardly say, an im ibility ; but I venture to think that a 
fair approximation to the suitable power and speed may be arrived 
at by a consideration of the general principles governing the 
relation between the dimensions and form of ships on the one 
hand, and the appropriate speed and power on the other. 

To obtain accurate values it is, «f course, necessary to consider 
each case aaah Se =a its own merits ; to have the exact form 
of the under-water y, and a record of the performance of a 
similar ship, or of model experiments, 

In analysing the trial results which I have: had at my disposal, 
I have not attempted to divide the indicated horse-power absorbed 
into all the heads, which, in making an exhaustive analysis, .would 

rhaps be necessary ; but I have, for the sake of ease in :compar- 
ing the performances of different vessels, always assumed the 
effective sonra to be half the indicated horse-power. This 
is a somewhat crude -method perhaps, but 1 think as good- 
any other, where so many unknown—or at least doubtful—quan- 
tities are involved. I think, also, this is a fair.average value to 
assume for the propulsive ~coefficient, with modern triple or 
quadruple-expansion machinery and suitable propellers, at the 
higher speeds which I am considering. 

Having, therefore, made this assumption, I have proceeded to 
calculate the horse-power absorbed ‘by skin friction on the basis 
given by the late Mr. Froude, and now universally adopted ; and 
the difference, after deducting the skin horse-power from the 
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effective horse-power.at any speed, gives ;the power necessary to 


overcome the so-called -residuary-resistance,.which at the higher 
speeds is apse. caused by wave-making.. For brevity’s sake 
is may be termed the wave horse-power.. - 4 
The different values of the wave horse-power obtained by this 
method for similar ships, and in some cases for sister ships, show up 
the variations in the value of the-propulsive coefficient of propeller 
efficiency, &c., actually occurring in practice ;-but the merit of the 
method lies in the fact that it gives a definite,comparison between 
the performances of different ships. The navalarchitect must make 
allowance for the efficiency of machinery, &c., as -experience 
dictates, 
* Read at the Summer Meeting of the Forty-second Session of the 
Institution of Naval Architects. 





Having obtained curves in the manner indicated for many ships 
of varying dimensions, forms, and degrees of fineness, | have been 
able to deduce the general results shown in the table below. ‘T'his 
gives the coefficient of fi , and the amount of parallel body 
which may be associated with that coefficient, and the correspond- 
ing limiting economical speed, expressed as a percentage of the 
square root of the length of the ship in feet on the water-line. 

Parallel body as 





Limiting economical 


Coefficient of percentage of total speed in knots as 
fineness. length of perceutage 
ship on W.L. of ,/L in feet. 
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Diagram J. shows these values in curves PP and LI. The 
former gives the appropriate length of parallel body, which is 
equivalent to giving the combined lengths of entrance and run, 


nam I. 
Dias Curve LL gives values for Limiting Speed as » 
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and it will be seen that the percentage values of , L for the limit- 
ing economical speed are practically the same as the percentage 
values of the combined length of entrance and run. This agrees 
with the value which has been given previously for vessels with no 
parallel body, but gives a smaller economical speed for vessels with 
parallel body ; the previous rule having been that the economical 
speed is equal to the square root of the sum of the lengths of 
entrance and run, and it seems to show that a penalty must be paid 
for introducing parallel body. Han 

Taking actual trial results, I tind that the indicated horse-power 
at the limiting speed, as defined above, is varying as the fourth 
power of the speed, and varies, in increasing ratio, till at about 
12 per cent, above the limiting speed it is varying as the seventh 

wer of the speed ; whilst the wave horse-power variesas +’ at the 
imiting speed, and as ~!°, or sometimes as a higher power of +, at 
12 per cent. above the limiting speed ; and that at this point, viz., 
about 12 per cent. above the limiting speed, the wave horse-power 
is approximately equal to the skin horse-power, and then rises 
above it, the skin horse-power, of course, always varying as ¢?**, 

Diagram II. gives a typical curve of horse-power, A A being the 
curve of effective horse-power, with 100 as its value at the 
limiting or unit speed. Curve B B gives the skin horse-power and 
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curve C C the wave horse-power. I have not taken the curves 
below “6 of the limiting speed, as it is not necessary to do so fer 
my ‘present purpose. : ; 

Phe ratio of wave horse-power to skin horse-power at the limit- 
ing ‘Speed depends, of course, upon the form of entrance and ran 
and ‘the mean girth of the vessel up to the water-line; but 
4 seems to be a fair average value for:vessels of fine entrance and 
tran‘and full midship section. If the midship section is fined, and 
tle wetted surface thereby reduced for the same block coefficient, 
it naturally follows that the entrance or run, or both, must be filled 
out, with the effect that the skin resistance*is reduced and the 
wave-making ‘increased, bringing the-curves of skin horse-power 
and wave horse-power more closely together, as indicated by the 
dotted curves on the diagram,-and bringing-the point where skin 
horse-power_is equal to wave horse-power to a lower speed. + 
- It is; therefore, impossible to lay down general rules to*meet all 
cases, as the ‘variations which may occur are ‘almost ‘infinite ‘in 
number, and so only an indication of the kind of thing that may 
be expectéd ‘can ‘be given. Considerations of stability, invoiving 
bean, or fulness of water-line, or of girth, which affects weight ‘of 
hull, more e&pecially-if the vessel is to be built to Lloyd's rules, or 
the question of docking facilities, are merely examples of what the 
designer has to take account of, and they often hamper him ‘in 
adopting what he knows would be a better form, or more: suitable 
dimension’ for thé’ speed’ than those he is compelled to take. 

The results I have obtained are from the trials of vessels of good 
form for the coefficients of ‘fineness they possess. But there are 
many ships whose performances.are not so good as I have indicated, 
and there are others again with better performances ; the latter, 
however, generally speaking, appear to have had rather better 





29 
-- 


THE ENGINEER 





‘Juny 5, 1901 








propulsive coefficients than the 50 per cent. I have assumed, one or 
two examples apparently having values of 57 to 58 per cent, The 
values of the Admiralty constant, int 
al sv 
°=TE.P:’ 
at the limiting s , as found above, are fairly uniform, varying, 
however, with the size of ship, as given by the table below :— 


Length of ship on Value of C at Value of C when skin 
water-line. limiting speed. H.P. = wave H.P. 
Feet. 
200 225 188 
300 256 .. 207 
400 278 .. 224 
500 nie: | eta? iat 295 237 
600 ee ee ee ee 
These values of C are less for the smaller ships, on account of 


the higher coefficient of friction for the shorter length of vessel, 
and also on account of the error in the assumption of the general 
truth of the law of comparison when applied to the whole resist- 
ance. These two causes are not, however, sufficient of themselves 
to account for the decrease in the value of C. I think this 
decrease is partly due to eddy-making, caused by minor projec- 
tions and irregularities in the surface of the smaller ships, these 
irregularities being on a proportionately larger scale in the smaller 
than in the larger vessel. It must also be borne in mind that any 
roughness of sea or wind has a greater effect in proportion on the 
smaller ships, tending to spoil their performances on trial, as com- 
pared with those of larger ships. 

I do not intend, when I use the term ‘“‘ economical” speed, to 
make it include the financial side of the question ; as it frequently 
happens that it is cheaper to increase horse-power, to get a little 
extra speed when required, than to increase the length of the ship 
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or to fine her lines. What I do intend to convey is that, if a speed 
be aimed at slightly above the limiting speed I have defined, with 
the indicated horse-power increasing as more than the fourth power 
of the speed, it will be found possible to drive at that speed, with the 
same horse-power, a vessel increased in one dimension, viz., in 
length, and proportionally increased in displacement. Whilst, if a 
still higher speed be aimed at, the vessel may be increased in two 
dimensions, viz., length and draught or length and beam, and still 
attain the higher;speed with the same horse-power as the 
smaller ship. Finally, it was proved by the late Mr. Froude, when 
the indicated horse-power is increasing as the seventh power of the 
speed, it is possible to drive a similar ship, increased in all three 
dimensions, at the same speed, with the same horse-power, 
as the smaller vessel, and this is more than borne out by the facts. 

I have shown that the indicated horse-power is usually increasing 
at this rate, viz., as ¢’, when skin horse-power = wave horse-power, 
or at about 12 per cent. above the limiting speed. This is then the 
speed at which it becomes economical to increase all the dimensions 
of the ship in the same proportion; of course, from the 
point of view of driving the greatest displacement at the given 
s 


There are many vessels in which this limiting speed is far 
exceeded, such as fast cross-channel passenger vessels, torpedo 
gunboats, and destroyers; but these types are for very special 
requirements, and are not economical in the sense of carrying 
large displacement at the requiredspeed. They are not, therefore, 
included in the scope of this paper. Nor do the figures I have 
given apply to vessels of very great beam in proportion to their 
length. The examples I have taken are all of ordinary proportions, 
not less than 64 beams in length, and of ordinary draughts ; but 
as this includes practically all mercantile vessels, and also cruisers 
of the usual dimensions, the range is fairly wide. 

In these two latter classes the number of indicated horse-power 
per ton of displ t rarely ds two. In the slower vessels 
of the mercantile marine it goes as low as } indicated horse-power 
per ton of displacement. In the torpedo boat destroyers it goes as 
high as twenty, and in H.M.S. Viper, with the turbine machinery, 
has, I understand, reached about thirty. So that the exclusion of 
these very fast craft from a paper dealing with the economical side 
of the speed and horse-power problem is obviously reasonable. The 
very broad vessels, also to some extent abnormal, have therefore 
been excluded, as have also the performances of paddle boats. 

As regards the comparative performances of single and 
twin-screw vessels, there appears to be little difference in vessels of 
good form. 

Reverting to the limiting economical speed as defined, I find that 
generally, for 1 per cent. increase above this limit of speed, 5 per 
cent. increase of horse-power is necessary ; and at thespeed when 
skin horse-power = wave horse-power, or about 12 per cent. above 
the limiting speed, 1 per cent. increase of speed requires 10 per 
cent. increase of power. Taking these it appears to me 
that any increase of speed above the limits indicated should be 
most carefully weighed before adopting it, in view of the dispropor- 
tionate increase in power and weight of machinery thereby 
rendered necessary, together with increased engine-room staff, the 
larger coal bill, and the reduced weight and capacity for cargo. I 
think there are ships that might well have been made finer, or have 
had their speed and power reduced when in the design stage, at 
the cost of foregoing that last half knot, which possibly requires 
from 20 to 25 per cent. additional horse-power, enabling the vessel, 
perhaps, to steam a distance of 12 knots farther in twenty-four 
hours at the cost of burning out coal which would keep her a whole 
extra day at sea at half-a-knot less speed, and this without taking 
into account the original saving in weight and cost of machinery 
which might have been made. 

In conclusion, I would say that I have had great difficulty in 
obtaining reliable data of progressive trials of ships with very 
large coefficients of fineness, In these vessels, usually, no pro- 
gressive trials are made, and in any trial that does take place 
frequently the propellers are only partially submerged. 
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Power plant of the Buffalo Exposition.—Power for the arc and 
incandescent lamps and the motors for pumping engines is furnished 
by a special plant, with nineteen Manning upright tubular boilers 
of 125 and 250 horse-power. In the generator room are thirteen 
high-speed automatic engines of 150, 250, and 300 horse-power, 
driving Brush and Westinghouse alternating-current dynamos 
of 150 and 250 kilowatts. For decorative illumination there 
are no less than 300,000 incandescent lamps of 8 candle-power, 
but current for these is supplied from Niagara Falls, reduced at 
Buffalo from 22,500 volts to 11,000 volts, and again reduced at 
the Exposition to 1800 volts, The power plant for the Machinery 
and Transportation Building has four Morrin-Climax vertical boilers 
of 500 horse-power, fired with natural gas, but fitted with grates in 
case of emergency. There are seven steam engines of 250 horse- 
power, all but two being of the Corliss type. Each drives a Roots 
rotary — of 2500 gallons capacity per minute, by means of a belt. 
There are also five gas engines—one horizontal tandem of 150 horse- 
power, one vertical of 125 horse-power, onedouble-cylinder horizontal 
of 125 horse-power, one three-cylinder of 125 horse-power, one two- 
cylinder vertical of 250 horse-power. Each of these is also 
belted to a pump. Four high-speed engines are also directly con- 
nected to dynamos for lighting the building. Water for the fountains 
is supplied by the twelve rotary Roots pumps, four of 1500 gallons 
and eight of 2500 gallons, or a total of 26,000 gallons per minute. 
The electric tower is 400ft. high, and the great electric fountain 
throws a lhin. stream 250ft. high, and twenty-two other streams. 
All the pumps for these are operated by electric motors. 

Locomotive with cylindrical fire-box and tender.—The Illinois 
Central Railroad is exhibiting at the Pan-American Exposition at 
Buffalo a somewhat curious goods engine. The engine is of the 
ten-wheel type, having six-coupled driving wheels, and a four- 
wheeled leading bogie. The boiler‘is built under the Vanderbilt 
patents, the fire-box being a Morison corrugated flue, 59in. and 
634in. diameter, and 11ft. long. The boiler is 7ft. diameter for a 
length of 7ft. at the fire-box, but behind this the top slopes down- 
ward to the back boiler head. From the fire-box a conical course, 
7ft. long, reduces the diameter of the boiler from 7ft. to 5hft., 
which diameter continues for 7ft. more to the smoke-box. The 
front part of the flue forms a combustion chamber, but the grate 
area is 33 square feet, the width of grate being 4ft. in. The fire- 
box heating surface is 135 square feet, and the total heating surface 
2500 square feet. The engine has cylinders 20in. by 28in., driving 
wheels 5}ft. diameter. It weighs 167,880 lb. with 137,050 1b. on the 
driving wheels, The tender has a steel frame on which is mounted a 
cylindrical steel horizontal tank, Em diameter. Towards the 
front end, the upper part of the shell is cut away, and is replaced 
by vertical side and end plates forming a coal bunker. A foot 
mc A runs along each side of the cylinder. The weight is 15 per 
cent. less than that of a tender of equal capacity but of the 
ordinary type of construction. The tank is 19ft. long, and is 
stiffened by inside angle rings, to which are fitted plates to check 
the surging of the water. The tender is mounted ona pair of four- 
wheeled bogies. It weighs 118,000 lb. loaded, and can carry 
twelve tons of soft coal and 5000 gallons of water. 

American steam engines for export.—A good deal has been said in 
THE ENGINEER about locomotives and goods wagons built in the 
United States for foreign countries, but these do not by any means 
represent a majority of the machinery exports. The business in 
steam engines, machinery, and machine toolsis very extensive. For 
a paper mill in China there has been built a four-cylinder triple- 
expansion steam engine of 500 horse-power, which is of novel 
design. The engine is horizontal, with crank arms at each end of 
the main shaft. The cylinders are arranged in two tandem pairs, 
with the two low-pressure cylinders bolted to the heavy castings, 
carrying the guides and pillow blocks. The high-pressure cylinder 
is 16in. diameter ; intermediate cylinder, 26in.; and the two low- 

ressure cylinders 28in. each. The stroke is 42in, Each cylinder 

as four Corliss valves, but instead of being driven by four rods 
from a wrist-plate pivoted to the cylinder, and worked by a single 
excentric, the two admission valves and the two exhaust valves are 
connected to separate rods driven by two excentrics, This 
arrangement allows of closer and more independent adjustment of 
the valves. Another machine is a cross-compound engine of 600 
horse-power, working with a two-stage air compressor, the air 
cylinders being placed tandem with the steam cylinders. The 
steam cylinders are 20in. and 38in. diameter; and the air cylinders 
20in. and 34in. diameter. The stroke is 48in., and each steam 
cylinder has its four valves driven by a wrist-plate and single 
excentric. The air cylinders are on the Bennett system, witha 
horizontal cylindrical valve working in a casing across each 
cylinder head. The valve stems have arms connected by a coupling- 
rod, and driven by a rod from the steam cylinder wrist-plate ; the 
air valves having thus a rocking motion. 

Central railway station.—An immense joint station is proposed 
for the city of Chicago to accommodate all the traffic of the six 
present railway terminals, in which centre all the railways entering 
the city, some twenty in number. The new station would be in 
two main parts, on opposite sides of a street 200ft. wide. One 
‘oe would be for main-line and the other for suburban traffic, each 

aving a building 250ft. wide and 856ft. long, with a train shed 
525ft. by 856ft. | North of the passenger station would be a station 
700ft. by 856ft. for baggage, mails, and parcels, while to the south 
would be a series of goods stations, three to six storeys high, each 
of the principal lines having its own two buildings for inward and 
outward goods. Some of the railways would enter at one end, and 
other railways at the other end of the station, and beyond each 
end would be aseries of storage lines. At busy seasons, as in the 
morning rush of suburban traffic, incoming trains would run 
through to the storage lines as soon as empty, so that the loaded 
trains could follow one another in quick succession. In the even- 
ing empty trains would be placed on these storage lines, and follow 
each other into the station to be loaded in succession. Thus all 
backward or reverse movements would be avuided, and the capacity 
of the station would be very much greater than if laid out with 
dead-end lines. The goods yards would he above the passenger 

ards, The complete project includes the widening of streets, the 

uilding of viaducts over the streets—so that pedestrian traffic 
would be above and vehicular traffic below—and connections with 
the existing elevated electric railways and the proposed under- 
ground electric tramways are also provided for. 

The new American battleship Ohio.—In May there was launched 
at San Francisco the battleship Ohio for the United States navy, 
this vessel being a sister of the Maine and the Missouri, both of 
which are under construction. The new vessel is 388ft. long on the 
water-line, 72}ft. beam, with a mean draught of 234ft., and a dis- 
ya ay of 12,230 tons. Bilge keels are fitted forward and aft. 

he twin screws will be driven by a pair of vertical triple-expan- 
sion engines of 16,000 horse-power, at 18 knots = Steam will 
be — by four independent batteries of Thornycroft water- 
tube boilers and the bunkers have capacity for 2000 tons of coal. 
The side armour belt is llin. thick on top and 7}in. below, extend- 
ing from 3}ft. above to 4ft. below the water-line. Above this is 
the te armour, .6in. thick, connected at the end by diagonal 





pat Legislature of Michigan the largest appropriation in its 
istory. It provides among other things for two very greatly-needed 


buildings, One of these is to accommodate the department of 
civil and mining engineering. It will provide mining and hydraulic 
lecture and 


laboratories and a drawing-office, together wit! 
class rooms, The amount allotted for its construction and equip- 
ment is £8500. The other building will be devoted to the work of 
the departments of chemistry and metallurgy. The laboratories 
will be fitted up in accordance with modern ideas of lighting, 
plumbing, and ventilation. Among the laboratories will be one 
for metallurgical operations, The amount of appropriation for 
this building is £7000. The appropriation furthermore provides 


for an addition to the present engineering building, and provision 
is also made for extending the equipment of the electrical 
laboratory, 





armour, 9in, thick. The protective deck is 2#in. thick on the flat, 
and 3in. to 4in. on the slopes. Cofferdams filled with cellulose 
made from cornpith extend nearly the whole length of the ship on 
the berth deck. There will be four 12in. rifles in balanced turrets, 
also sixteen 6in. rapid-firing guns—ten in the casemates, two in 
armoured sponsons on the berth deck forward, and four on the 
upper deck, The secondary battery comprises six 3in. rapid-firing 
guns, eight 6-pounders, six 1-pounders, two Colt guns, and two din, 
field guns, e two submerged torpedo tubes are 50ft. from the 
bow, and 10}ft. below the water-line. There are two military 
masts, with signal yards, fighting tops, and topmasts. The wires 
and pipes from the conning tower are enclosed in an iron tube 7in, 
thick and 12in, inside diameter. The vessel will carry a comple- 





ment of 35 officers and 510 men. The keel was laid in spell 1899, 
The contract price for the hull and machinery is £579,800. 

Ferry-transfer_bridge.—Much of the goods traffic centering at 
New York is distributed readily and economically by water, the 
goods wagons being run on to big barges or floats—with two to four 
lines of rails—and towed to other railway terminals or to docks, 
warehouses, &c., along the harbour. For loading these barges, as 
well as for loading steamers which ferry trains across the rivers at 
certain places, hinged bridges are used to accommodate the barges 
with any variation of freeboard or any variation of tide. (Generally 
the outer end of the bridge rests on a pontoon, but in some cases 
it is suspended by chains or cables from overhead trusses, the cables 
being led to winding drums by which the end of the bridge is 
raised or lowered. The standard car-transfer bridge of the New 
York Central Railroad is 7O0ft. long, with three through trusses, 
The inner end has semi-cylindrical hinge bearings, while the outer 
end is supported by eye-bars attached to vertical screws, on which 
ride nuts , Se by bevel gearing, operated by a gasoline engine or 
an electric motor. The screws and nuts are strong enough to carry 
the entire weight, in case of emergency, but the overhanging 
weight is counterbalanced by weights on cables attached to the 
end of the bridge and ing over the heavy trussed framing above 
it. Hinged to the ah pe the bridge is an apron 254ft. long and 
30ft. wide, the end of which is suspended from two sets of cables, 
one for raising and eo | and the other for counterweights. 
Heavy locking bars sliding lengthwise of the apron connect the 
apron rigidly to the barge, which is held by mooring ropes drawn 
tight by winding drums. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 
IN the finished iron trade stocktaking operations are going on just 
now, and business is not so brisk; it is anticipated, however, that 
consumers will be satisfying their requirements at the forthcoming 
quarterly meeting on the 11th inst. more freely. Common bars, 
rounds, from 4in. up to 3in., can still be had at £6 7s. 6d. to 
£6 10s., but the general quotation is about £6 10s. to £6 12s. 6d.; 
with North Staffordshire ditto at £6 10s. to £6 15s. A quiet tone 
prevailed on ‘Change in Birmingham this Thursday afternoon. 
Hinge strip sold at £7 to £7 10s., and tube strip at £6 7s. 6d. The 
reduction of — 5 to 74 per cent. on the net in finished gas tube 
prices announced last week is the second reduction of a similar 
amount within the last two months, and is understood to be 
dictated by the operations of the Tube Makers’ Association against 
some underselling by one or two non-associated makers. Marked 
bars continue £8 10s.; with Earl Dudley’s brand at £9 2s. 6d. 

Sheets, singles, are £8 to £8 5s.; doubles, £8 2s. 6d. to £8 7s. 6d. ; 

and trebles, £8 15s. to £9; while galvanised corrugated sheets 

f.o.b. Liverpool are £11 10s, 

Hematite pig iron—in consequence chiefly of the recovery in 
coke prices—is commanding more money. Sellersare asking a rise 
of 2s. a ton, making mixed numbers 1, 2, and 3, delivered in 
Staffordshire from the West Cumberland district, 72s. 6d., and 
foundry numbers in like proportion, Staffordshire cinder forge 
pigs are quoted 44s, to 46s., and part mine 49s. to 52s. 6d. 

Staffordshire all-mine hot blast iron is quoted 65s. net, foundry 
70s., cold blast forge 100s., and chilled roll cold blast_102s. 6d. 
Although on the open market Derbyshire pigs are still quoted 49s. 
to 50s., there are some producers who will not sell at less than 50s. 6d. 
to 51s, for forge, and a few even asked 52s. 6d., though this last 
figure was not conceded by purchasers. Valuesin the pig iron trade 
are indeed somewhat irregular just now, and depend a good dea! 
upon the state of producers’ order-books. Cokes have improved 
about Is. per ton, and South Yorkshire furnace descriptions are 
now quoted 17s. to 18s, delivered Staffordshire, 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 

Munchester.—Although, as compared with a few weeks back, 
there would certainly seem to be an improvement in the position 
generally throughout the iron and steel trades of this district, it is 
not at all so certain that this improvement will be permanent. In 
many quarters it is regarded as only temporary, and there is still a 
good deal of irregularity in prices, with here and there low forward 
sellers, the principal difference being that speculative operations 
are just now being conducted with greater caution. Reports come 
to hand of some slackening off at one or two of the large tool 
works, and all sections of the textile machine-making trades con- 
tinue craggy +4 quiet. No very material change is, however, 
noticeable in the situation generally throughout the engineering 
industries of the district, 

A steadier tone, with more inquiry stirring, was noticeable on 
the iron ‘Change ting at Manchester on Tuesday, In pig iron 
there was a moderate business doing, and representatives of makers 
in some instances reported considerable offers at a comparatively 
trifling reduction on their quoted rates, which, however, they were 
not disposed to entertain. Makers’ quotations for local and district 
brands were steady at about late rates, No. 3 foundry Lancashire re- 
maining at 56s., less 24 ; Lincolnshire, 49s. 6d. to 50s. net ; with Derby- 
shire about 53s, 6d. net, delivered Manchester. Forge numbers are 
without quotable change, and delivered Warrington average 49s. 6d., 
less 24 Lancashire, and 48s, 2d. net Lincolnshire. There is just now a 
strong hardening in Middlesbrough iron, but as this would seem tote 
penta. bom due to recent overselling at very low figures, it is regarded 
as not more than temporary. For the present, at least, 53s. 4d. 
to 53s. 10d. net represent the minimum — for No. 3 foundry 
by rail Manchester, and it is possible there may be a further 
advance on these figures. Scotch iron remains about stationary at 
average figures of 59s. to 59s, 6d, net Eglinton and Glengarnock, 
delivered Manchester docks, 

The position in the finished iron trade is without material change. 
Lancashire bar makers are still fairly off for orders, and the list 
basis remains at £6 10s., but this figure is to a large extent little 
more than a nominal one, and prices in the open market are 
irregular, ranging from as low as £6 5s. upwards. North Stafford- 
shire bars are still quoted £6 10s. up to £6 15s., delivered here. 
Sheets are steady at about late rates, £8 5s. to £8 7s. 6d. in some 
instances being about average quotations, with hoops remaining 
on the basis of £7 2s. 6d. random to £7 7s. 6d. special cut lengths, 
delivered here, and 2s. 6d. less for shipment. 

Business in fairly large weight is reported in the steel trade, 
chiefly for one or two classes of manufactured material. For 
No. 3 foundry hematite makers’ quotations range, according to 
brand, from 67s. to 69s., less 24 delivered here, but below this 
figure is taken occasionally on special sales. Local made billets are 
quoted £4 15s, to £416s. 3d. net. In steel bars the market con- 
tinues somewhat unsettled, owing to the exceptionally Jow figures 
still quoted by one well-known firm, but the general quotations 
remain at about £6 10s. to £6 12s. 6d. delivered here. For steel 
boiler plates there are some tolerably large inquiries on the 
market, with a steady — = prices. For delivery in this 
district £6 12s. 6d. per ton is now being readily got, and makers are 
quoting £6 15s., with common plates in some instances quoted 
almost as high as boilermaking qualities, and not averaging less 
than about £6 7s, 6d. per ton, delivered in the Manchester district. 

Only aslow demand continues, the report generally throughout the 
coal trade, but so far as the Lancashire colliery owners are concerned, 
prices, taking them all — are being maintained with remark- 
able steadiness, considering the low figures at which surplus output 
from other districts is still being pushed for sale on the market here 
in competition with local collieries, To some extent this, no doubt, 
is due to the Lancashire coalowners preferring to put their pits on 
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short time, three to four days per week being now about the 
a average, rather than attempt to force sales at reduced rates, 

ouse-fire coals are meeting with about an average demand for the 
time of the year, and fairly steady at late rates. 

In the lower qualities of round coal, where collieries have in 
large measure to rely upon contracts, the position is not at all so 
satisfactory, and prices have to be cut low to secure forward 
business of any weight. For steam and forge coals, although 
better prices are being obtained on inland than for shipping con- 
tracts, it is exceptional where more than 9s, 6d. is being got, and 
in some instances as low as 9s. at the pit is being taken. The 
position of Lancashire coalowners with regard to steam and forge 
coals has perhaps been rendered more difficult owing to the 
lessened quantities bought this year by the railway companies, 
which, with the exception of one colliery, have not averaged more 
than a fourth of what has been usually contracted for. 

The Manchester Corporation have now settled their gas coal 
contracts, amounting to 350,000 tons, at an average reduction, it 
is officially announced, of 2s, 9d. per ton on the prices which had to 
be paid last year. Although this confirms what I have previously 
intimated as to the probable course of prices, it scarcely represents 
the full extent of the reduction that in some instances has taken 
place. Some portion of the Manchester Corporation contract for 
Lancashire screened gas coal was placed at 10s. 6d. per ton at the 
pit, representing a drop of 3s., and screened gas coal from York- 
shire was bought under 93. at the pit. Generally the reductions 
on the contracts for good screened Lancashire gas coal have ranged 
from about 2s, 6d. to 3s, per ton, whilst on unscreened gas coal 
reductions of 3s, 6d. have been made, the object of this being to 
keep as much slack as ible off the market, and thus intai 





fuel supplies are not quite so abundant as they were, owing to the 
sary working somewhat irregularly. The tone of trade is firmer, 

ut there is no appreciable alteration in quotations, Nuts make 
7s. 6d. to 8s. 6d. per ton, screened slack from 5s. per ton, pit slack 
from 2s, 6d. per ton. Coke is still quoted at the improved 
ager of last week, ordinary qualities making from 9s. 6d. to 
10s, 6d. per ton. 

Manufacturers engaged in the heavy trades at the east end are 
fully employed, particularly on military material in the form of 
armour plates, projectiles, and accessories of war material. While 
there is every expectation that the Admiralty will continue 
strengthening the fleet, the plant already available for military 
manufacture can turn out more work. From time to time manu- 
facturers find their orders almost on the point of completion before 
they get others to take their place. It would be much more con- 
venient for them if the new work followed quicker on the heels of 
the old. In the three armour-making establishments the extensions 
for which Mr, Goschen stipulated when First Lord of the Admiralty 
have been completed for some time, and there is nothing to prevent 
the full output of 30,000 tons per annum being completed if 
continuous orders were given. Heavy forgings are being turned 
out to a very large extent, and it is expected that this department 
will increase in briskness. More work is also reported in tires, 
axles, springs, and railway material generally. During the previous 
activity means of production in railway material were very largely 
increased, and although more is doing at present, there is not 
sufficient to keep the plant fully employed. The iron market has 
improved somewhat, and there is also better feeling prevalent in 
the steel trade, particularly in the higher grades of tool steels. 





prices for this class of fuel, which of late have been cut down very 
considerably, largely owing to outside competition. 

For engine fuel the demand is just now not more than moderate, 
and for the next couple of months is likely to be still further 
restricted owing to the usual holiday stoppages of works, but as 
there is also a lessened production owing to the smaller demand 
for screened coal and the short time being worked at the pits, 
supplies are not at all so excessive as they have been. There are 
also decreased supplies coming in from outside districts, although 
large surplus quantities of inferior sorts of slack are still being 
pushed on the market here at very low figures. At Lancashire 
collieries prices are being fairly well held to at about 6s. 6d. and 
7s. a8 the minimum, for the commoner sorts up to 8s. and 8s, 6d. 
for the best qualities ; but the maximum figure is perhaps only 
being got in special cases, and 8s. to 8s. 3d. would represent more 
nearly about the average figures for really good qualities of engine 
fuel at the pit mouth, 

In the shipping trade business remains extremely quiet, and, as 
stated last week, prices continue to be cut very low. On current 
sales of steam coals, delivered at the ports on the Mersey, about 
11s. to 11s. 3d. is being got, but for forward contracts about 10s. 
to 10s. 3d. represent the prices that are being taken very freely by 
collieries that have to depend at all largely upon the shipping 
trade for disposing of their output. 

A steady tone is maintained in all sections of the coke trade. 
Good Lancashire foundry cokes range from about 23s. up to 25s., 
according to quality, with good washed Lancashire furnace cokes 
quoted 12s. 6d. to 13s. at the ovens, 

Barrow.—The demand for iron as at present experienced by 
makers in this district is not so very full of life, but at the same 
time it is such that makers can only just about meet it with the 
output as it is, there being thirty-four furnaces in blast compared 
with forty-tive. The amount of business doing is satisfactory, 
and is almost wholly for prompt delivery. Prices are steady. 
Makers are quoting 583, to 60s. per ton for Bessemer mixed 
numbers, net f.o.b, The warrant market is quiet. Sellers are 
quoting 57s. 24d. per ton. The stores of warrant iron have been 
decreased during last week by 785 tons, and there remains still 
held 22,153 tons, a decline on the year of 457 tons. 

There is nothing that is new to report in connection with the 
steel trade. The mills are well employed for the most part, and 
some good contracts are held. Steel shipbuilding material is 
receiving a fair amount of attention, and ship plates are at £6 5s. 
per ton, with boiler plates at £7 15s. per ton. Rails are in good 
demand, especially for heavy sections. Tram rails are being made 
in large quantities at Barrow in 60ft. lengths. Heavy rails are at 
£5 5s., and tram rails run about £8 per ton. Tin bars and hoops 
are in fair demand. 

The engineering and shipbuilding trades present no new 
features. The demand for new tonnage is slack just now. The 
Fa Japanese battleship Mikasa is well forward, as also is H.M.S. 

ogue, 

Iron ore is in good demand at 12s. to 16s, 64. per ton. 
coke find a ready sale. 

The shipments of iron last week were 4990 tons and steel 8033 
tons, as compared with 13,992 tons of iron and 8338 tons of steel, a 
decrease in iron of 9002 tons and in steel a decline of 305 tons. The 
shipments this year represent 171,741 tons of iron and 229,607 tons 
of steel compared with 409,377 tons of iron and 210,995 tons of 
steel, a decline in iron of 237,636 tons and in steel an increase of 
18,612 tons, 


Coal and 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

In the South Yorkshire coal trade interest at present is prin- 
cipally centred on the renewal of contracts for locomotive fuel. 
The fight between the coalowners and the railway companies has 
been a very stubborn one, but there are prospects of its coming to 
a termination at any moment. When railway coal came down in 
two reductions from 16s. to 9s, per ton, the collapse of the coal- 
owners caused considerable surprise. The drop was so very abrupt 
and was so large, it was felt at the time that 9s. a ton for steam 
coal for locomotive purposes was far too low a figure, and that feel- 
ing was justified by the fact that more money could be obtained in 
the open market. Strengthened by this fact, the coalowners fixed 
10s. per ton as the price at which they were prepared to renew all 
contracts expiring on the 30th June. The railway companies, on 
the other hand, stood stiffly at the figure under which they had 
obtained the expiring contracts, 9s. per ton. Various meetings of 
the South Yorkshire steam coalowners have been held, the latest 
at Sheffield on July Ist. The proceedings were private, and 
information was absolutely refused as to the decision come to. It 
transpired, however, that the railway companies had made no fresh 
offers, and had given it to be understood that unless coalowners 
met them by lower rates, they would not contract, but depend for 
supplies in the open market. On the 3rd inst. it transpired that 
the Midland Railway Company had been offered supplies at 9s. 6d. 

company declined this concession on the = of the coal- 
owners, standing by their ——— offer of 9s. Should this price 
be ultimately accepted, it will govern other contracts, such as the 
Great Northern and Great Central. 

During June last the quantity of coal taken to Hull by river and 
railfrom Yorkshire and parts of North Derbyshire reached a total 
of 278,528 tons, as compared with 389,696 tons for the corresponding 
month of last year. The weight for the six completed months of 
the year was 1,461,568 tons, against 1,848,640 tons for the first 
half-year of 1900, the decrease for the half-year being, therefore, 
887,072 tons, Comparison with 1899 is interesting: In June of that 
year the weight was 320,480 tons, and for the six months 
1,564,082. 

In house coal no further reduction has been made this month, 
stocks at the collieries being rather light and no disposition shown 
to press sales, but it is believed prices cannot be maintained at 
— figures, viz., Barnesley house 10s, 6d. to 12s. per ton ; 


Silkstones 12s, to 13s per ton. Gas coal contracts are now 
willing to renew supplies 
6d. per ton on previoue contracts. For engine 


being re-arranged, coalowners bei 
ata reduction of See 6 = 3 








B and 5 steels are being more largely used in the 
superior qualities in place of the ordinary crucible, the latter 
department being, therefore, proportionately dull. 

At a special meeting of the shareholders in Vickers, Sons, and 
Maxim, Limited, held at Sheffield on the 3rd inst., it was decided 
to increase the capital of the company to £4,800,000 by the creation 
of 1,100,000 new ordinary shares of £1 each, ranking for dividend 
as from the Ist January, 1901. A further resolution was to 
the effect that the sum of £1,100,000, being part of the undivided 
profits of the company and standing to the credit of the company’s 
reserve fund, be distributed asa bonus amongst the ordinary share- 
holders in the proportion of one new share fully paid to every two 
shares now held, with power to issue practical certificates for the 
case of fractions. The chairman—Colonel Vickers, C.B.—intimated 
that the company had been very busy during the iast six months, 
and it looked as if they would be busy for some time to come. He 
expressed his gratification that the company’s railway business—the 
business they were doing altogether irrespective of war material— 
had been extraordinarily good this year. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 

IN almost all respects the situation in the iron and allied indus- 
tries shows improvement this week ; buying has been on a larger 
scale, prices have moved more in favour of the sellers, and the tone 
generally has become more sanguine than for some weeks. The 
condition of the market altogether shows a great contrast to that 
reported for several weeks past. The change is most apparent in 
the ordinary Cleveland pig iron market, which suffered most from 
the downward movement. It is now held that the last 1s. decline 
in Cleveland was never really justified by the state of the iron and 
steel trades generally, but it was simply due to speculative 
operations, which were induced and favoured by the extraordinary 
increase in the stock of Cleveland iron in Connal’s warrant stores. 
Most of the trouble in the market during the latter half of June 
was ——_ about by this increase in the store, which was unex- 
pected when the decrease in production was considerable. Specu- 
lators, emboldened by this increase in stock, were tempted to overdo 
the selling, and have had to pay the penalty when it became 
necessary for them to cover. The prices have been put up against 
them, and it has become difficult for them to buy at any price. 
The danger of attempting to ‘‘ bear” the market with a small 
stock is no light one. 

The iron market has become more satisfactory to sellers during 
the last few days, and good orders have been placed by consumers, 
who have for some time been holding back in the expectation that 
prices would continue to go down. The reaction has been very 
sharp-—-much quicker than the previous fall—and Cleveland war- 
rants, which were down as low as 43s. 6d. last week, have been up 
to 44s. 1ld. this week, but they have gone back somewhat from 
this, as the reaction was evidently too strong. Makers last week 
sold No. 3 Cleveland pig iron at 44s. per ton, but this week they 
have raised their quotations to 44s, 9d., and in some cases to 45s., 
which figures they have been able to realise. Second hands have 
sold at 44s, 6d., and that is the minimum price of the week. 
No. 1 is at 46s.; No. 4 foundry, 43s.; grey forge, 42s. 6d.; mottled, 
42s, 3d.; and white, 42s. No, 4 foundry has been raised in price, 
but the other qualities have not become dearer in sympathy with 
No. 3. 

Gjers, Mills, and Co., Ayresome Ironworks, Middlesbrough, 
have re-s a furnace, and have now three at work out of four 
built, and of these two are producing a special kind of Cleveland 
iron. The North-Eastern Steel Company has re-started another 
blast furnace at its Askam Ironworks, Middlesbrough, for the 
production of basic iron ; and Bolckow, Vaughan, and Co. have 
re-started a furnace at Eston, so that they have now 21 furnaces in 
operation out of 30 built, Altogether, out of the 87 Middlesbrough 
furnaces, 58 are in operation—against 69 a year ago—and of these 
58, 37 are producing ordinary Cleveland iron, and 21 other kinds 
of pig iron. 

Hematite pig iron is very firm in price, but it has not risen in 
sympathy with Cleveland iron, but then it did not fall in sympathy. 

e prospects for producers of hematite pig iron are good, as the 
shipbuilding industry has become more active. The production of 
hematite pig iron has been considerably increased during the last 
quarter, but is not in excess of the requirements, and stocks do 
not increase in the public stores. The price of mixed numbers of 
East Coast hematite pig iron is strong at 55s. 6d., while forge is at 
52s. 6d. Rubio ore has been reduced in price, not because of any 
slackening of the demand, but because freights have fallen ; in fact, 
these have gone down quite ls. per ton lately, and now average 
Rubio ore can be bought at 15s, per ton delivered at wharf on 
Tees or Tyne, and even 14s, 9d. has been taken. 

The return of pig iron stocks in the public stores for June, is as 
might be expected, very unsatisfactory. Such an enormous increase 
as that of Cleveland iron has seldom if ever been reported. The 
quantity in Connal’s stores was raised to 95,494 tons, having gone 
up 20,280 tons, and the stock is now larger than it has been since 
September, 1899. The greater part of the increase was reported 
in the second half of the month, but there were only two days in 
the month on which some addition to the stock was not shown. 
The stock of hematite pig iron in the public stores was only inter- 
fered with on one day in June, when 1240 tons were taken out, 
leaving 3262 tons in stock. During the first half of this year the 
stock of Cleveland iron in Connal’s store was augmented by 
53,297 tons, and that of hematite by 2707 tons. The stock of 
Cleveland pig iron in the North-Eastern Railway Company’s store 
at the end of June was 8804 tons, 413 tons having been taken out 
during the month, and 6246 in the half-year. Cleveland at 
June 30th had altogether 107,560 tons of pig iron in the public 
stores, whereas in Scotland the quantity was under 60,000 tons. 
Yet the time is not far distant when Scotland had over a million 
and a-quarter tons of pig iron in the public stores, or four times 
the largest quantity ever held in the public stores of Cleveland. 

The deliveries of pig iron from the Cleveland district on export 
account last month were very unsatisfactory, and compare very 








unfavourably with previous returns, as the following table will 
indicate :— 


Coastwise. For . Total. 

Tons. Tons. Tons. 

June, 1901 .. 42,125 87,032 e. 79,157 
May, 1901 .. 50,331 68,995 -- 119,326 
June, 1900 .. 18,549 81,590 .. .« 100,139 
June, 1899 .. 48,213 92,760 .. . 185,973 


It may be remarked that the figures for June, 1899, were the 
best for any month on record. The heavy decline last month was 
due to the falling-off in trade with Germany and the other nearer 
continental countries. Only 23,018 tons were last month sent 
from this district to Germany, as compared with 55,404 tons in 
June, 1900, and about 75,000 tons in one month in the spring of 
last year. Smaller shipments are reported to every country over- 
sea, and deliveries to Scotland were also disappointing, being the 
smallest this year except those of January. 

The half-year’s exports of pig iron from Cleveland were smaller 
than they have been since 1895, reaching only 542,996 tons, this 
being 12 per cent. less than the return for last year, and 20 per 
cent, less than that for 1899. The deliveries oversea—277,270 tons 
—were 40 per cent. below those of the first six months of last 
year, To Germany the quantity sent was 155,125 tons, whereas 
last year it was 304,971 tons, or nearly double the quantity. To 
Belgium the deliveries were 17,420 tons, against 40,182 tons last 

ear ; to France, 18,652 tons, Roy 29,644 tons ; to Norway and 
cien 19,280 tons, against 28,092 tons. These figures indicate 
a remarkable falling off in export. ‘ 

A steady improvement is reported in the manufactured iron and 
steel industries, and with this the market for raw materials can 
hardly be really bo gerany ; thus producers of pig iron are disposed 
to take a cheerful view of the future. Prospects are specially 
favourable in the plate and angle branches on account of the 
greater activity in the shipbuilding industry. Some good contracts 
for ship plates have been booked, and works are running more 
fully than for along time. The mills of the South Durham Steel 
and Iron Company at the Stockton Malleable Ironworks are again 
in full swing, and shipbuilders will be able to get their require- 
ments satisfied with less delay. The action taken by the handful 
of enginemen, and similar classes of men, does not show the 
benefits of trades unionism in the best light, and the ill success of 
these men will probably have taught them a much-needed lesson. 
Widespread distress was caused to hundreds of the families of 
men who had no connection at all with the dispute. At these 
works, since the resumption of operations, the company have 
started two new steel furnaces. ’ y 

The price of steel ship plates is at £6; of iron ship plates, 
£6 12s, 6d. ; steelship angles, £5 15s.; iron ship angles, £5 17s. 6d.; 
best packing iron for shipbuilders, £6 ; steel hoops, £9 ;_ iron ship 
and girder rivets, £8 5s.; steel ship rivets, £9; steel boiler rivets, 
£9 10s.; common iron bars, £6 5s.; best iron bars, £6 15s,; steet 
bars, £6 2s. 6d.; iron sheets, £8; steel sheets, £8 10s.; ail less 24 
per cent. f.o.t. Everything required by the shipbuilders has 
stiffened in price. Heavy steel rails are steady at £5 10s.; but 
steel railway sleepers can be bought at £6; and c,i. railway 
chairs at £3 10s.; all net at works. 

The shipbuilding industry continues to improve, orders for new 
vessels being secured at a greater rate than for a year past, and 
the steamers are mostly of very large tonnage. Wm. Doxford 
and Sons, Sunderland, are further extending their shipyard 
and engineering establishment ; indeed, the yard is practically to be 
doubled in size, new quays are to be erected east and west of the 
present fitting-out quay. The building berths are to be extended 
so as to accommodate ships up to 600ft. long. Engineering works 
are, as a rule, more fully employed than in the early part of the 
year. The North-Eastern Railway Company is about to remove 
its wagon shops at West Hartlepool to Shildon, partly because 
it needs the site at West Hartlepool for the erection of engine 
sheds, and partly because it is concentrating its wagon- 
building and repairing for the whole line at Shildon. About 200 
men will have to be removed from West Hartlepool to Shildon. 
The Martin Horseshoe Company is starting a factory at Darling- 
ton for the manufacture of patent horseshoes. Teasdale Brothers 
are about to enlarge their wagon and engineering works at Bank 
Top, Darli n. : 

Mr. H. W. Hollis has retired from the position of managing 
director of the Weardale Steel, Coal, and Coke Company, Limited, 
and will live in London. He will continueon the directorate of the 
company, and also will retain an active connection. with other 
industrial concerns in the North of England. An illuminated 
address was presented to him a few days ago by the officials and 

eneral staff. Mr. Hollis has been connected with the works since 
fess, having been previously at the Butterley Ironworks, Derby- 
shire. Heis succeeded as general manager at the Weardale Works 
by Mr. George H. Wraith, who has been with the Weardale Com- 
pany for thirty-five years. 

The mill men at the Consett Steel Works have had their wages 
reduced 74 percent., making 12} per cent. this year, in accordance 
with their sliding scale, and other steel works will reduce the wages 
of this class of men to a like extent. 

The coal trade is showing improvement in the steam and gas 
coal branches, and coke is also in brisker request, and the usual 
quarterly and half-yearly contracts have been placed at prices 
rather more favourable to the sellers than were expected. Good 
qualities of furnace coke have been sold generally at 15s, 6d. per ton 
delivered at Tees-side furnaces, and 15s. 3d. has been the figure 
this week for early delivery. Best steam coals continue firm at 
13s. per ton, and gas coals at 10s. 9d., both f.o.b. The rate for 
small steam is 5s. 3d., and is weak at that. The removal of the 
tax on this class of coal does not appear to have had any influence 
in strengthening the price so far. Bolckow, Vaughan, and Co. are 
sinking a new colliery at Leasingthorne, near Bishop Auckland. 








NOTES FROM GERMANY. 


(From our own Correspondent.) 


THOUGH the iron business in Silesia and in Rheinland- Westphalia 
is rather quiet, generally, yet the tone all round may be reported 
as fairly strong, prices showing stiffness in most instances, with an 
upward tendency here and there. Consumption of pig iron is still 
behind production, and although the latter has been considerably 
reduced—in Luxemburg the reduction in the make of pig iron is 35 
per cent. now, against 20 per cent. in previous months—stocks 
continue to rise, and this is naturally detrimental to the condition 
of prices. Also in scrap iron stocks are heavy, demand being but 
limited. Billets and blooms were in somewhat better request this 
week than last ; quotations are, however, unremunerative. There 
was a fair briskness noticeable in the girder trade ; sheets, too, are 
pretty well inquired for and stiff in price; M. 125 to M. 130 p.t. 
is quoted as lowest rate, the mills refusing to take less, Heavy 

lates are in moderate request. Hoops sell briskly to Russia ; 
inland demand is small but regular. The business in bars exhibits 
little animation generally ; now and then a contract of some 
weight is placed, but, on the whole, forward orders are exceedingly 
scarce, which shows that the tone of the iron market is still some- 
what weak. 

The production of pig iron in Germany, including Luxemburg, 
is statistically sta to have been, for May of present year, 
676,774 t., of which 111,988 t. were forge pig and spiegeleisen, 
44,038 t. Bessemer, 392,544 t. basic, and 128,194 t. foundry pig. 
Output in April, 1901, was 651,944 ; in May, 1900, 722,212 t. were 

uced, while during the period from January Ist to May 3lst, 
{901, 3,320,733 t. were produced, against 3,407,840 t. for the same 
period the year before. 

So far as coal is concerned the demand on the German market 
may be considered satisfactory, whereas coke remains quiet. Gas 
coal is in specially good request ; M. 13 p.t. is quoted, free at the 
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pit mouth, and about M. 19 p.t. free Hanover ; English firms are 
reported to have sold at M. 17 p.t. free Hanover, 

The contracts for the electric lighting of Pekin have been 
awarded to a German firm. 

Very little business in iron or steel has been done on the Austro- 
Hungarian market during the past week, a decrease in demand 
being even noticeable against last quarter’s trade. Only the 
machine and wagon industry is actively occupied, chiefly, it must 
be owned, on orders of previous booking, many of them being for 
foreign consumption. In the Danubian districts and in Roumania 
the iron trade has developed favourably, harvest prospects being 
bright, and so Austro-Hungarian manufacturers expect orders to 
come in freely for autumn. 

The coal market in Austria-Hungary continues depressed, nor is 
an improvement likely to be felt for some time to come. All the 
larger consumers, as well as dealers, refrain from doing any 
business of importance for the present. Imports in Silesian coal 
have been less heavy than formerly. Coke remains in fair request. 

_ Few orders come in on the Belgian iron market, and makers are 
rather inclined to think that futher reductions in price will take 
place for some articles. The Belgian coal trade remains quiet, and 
perhaps a tritie weak so far as prices are concerned. On the 9th 
inst. orders for 400,000 t. coal for the State railways are to be 
given out, 

The greater part of the requirements in gas coal for Brussels 
bas been ordered in Germany, and the remaining lot, 36,000 t., in 
England, inland quotations having been too high, it seems. Some 
pits in the Borinage are now reported to have reduced the prices 
for house coal 2f. p.t. 

Though a little more lively than in last month, the French iron 
industry may still be reported to show a want of animation in many 
branches. Only in the building department the various shops and 
factories are stated to be in regular and even brisk employment ; 
the wagon and bridge-building establishments, however, complain 
of a lack of orders. In spite of repeated efforts on the part of the 
ironmasters in the De ment Nord, girders cannot be bought 
to realise more than 180f. p.t.; rails, too, are unaltered, 180f. to 
210f. p.t. being the price quoted. In the Ardennes work is fairly 
plentiful, and also in the. Haute-Marne the mills are kept going 
regularly, but a general quietness, and even depression, is com- 
plained of in the Meurthe et Moselle district. 

The receipts of the Turkish railway Salonique- Monastir amounted 
to 1,517,479f. during the past year, against 1,469,698f. in the year 
before ; expenditures were 676,505f. Balance for last year shows 
a net profit of 611,309f., against 552,012. in the year before. 

It appears from what has recently been stated that, after 
England, Germany now takes the principal part in the traffic 
through the Suez Canal, whereas, during the first twelve years after 
the canal was opened, Germany only took the seventh place, 
During the past year England’s traffic was 56 per cent. of the 
general tonnage, Germany comes next with 15 per cent., and 
France with S°5 per cent. Also the Russian traffic through 
the canal shows a remarkable improvement during the last ten 
years. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


ikon and steel workers have had to accept the first serious 

reduction of wages which has taken place for some time. On 
Saturday, the audit was made known at the meeting of the members 
of the Sliding Scale governing the iron trade, and it was found to 
justify a reduction of 104 per cent., which, accordingly, was 
carried out as from July Ist. 
_ The annual report of the Tredegar Iron Company, which has 
just been issued, gives a fair indication of the troubles with which 
ironworks have had to contend. Hopes are entertained that an 
improved state of things may occur, and the fine mills be re- 
started. On the occasion of a valuable presentation last week 
to Mr. Colquhoun, it was stated that Mr. E. Wilson Taylor, 
the late secretary to the company, had been appointed general 
manager. Pending arrangements, Mr. Colquhoun remains for 
another month, 

A good deal of interest has been aroused in the iron world by 
the visit of Messrs. Keen and Richard of the Dowlais, Mon., Com- 
pany, to America, and it is considered that the result will be of 
practical benefit in meeting American rivalry. A final meeting of 
the shareholders of the Patent Nut and Bolt Company was held in 
Birmingham this week to hear the report with respect to the 
amalgamation with the undertakings carried on by Lord Wim- 
borne. It was reported that all the properties of the company 
had been duly conveyed to (Guest, Keen, and Co., Limited, 
£20,000 being reserved for payment of the interim dividend. The 
new company had taken over the old company’s liabilities, and had 
allotted to the shareholders of the Patent Nut and Bolt Company 
200,000 ordinary shares, 50,000 £5 preference shares, and £40,000 
debenture stock. The report was duly adopted. 

Another item discussed by Wesh ironmasters this week has been 
the reported confederation of three Bilbao ore concerns into a 
Spanish steel trust, with a capital of £2,180,000. The indebtedness 
of Wales to the ore resources of Bilbao explains the keen interest 
felt in the movement. 

Wales continues to be the dumping ground for all sorts and 
conditions of waste iron and steel; even from Barrow 290 tons 
scrap steel came to Swansea this week, Belfast contributed 132 
tons steel turnings and 100 tons scrap iron, London 235 tons old 
steel rails and 136 tons old scrap iron, and Newcastle 220 tons 
scrap steel. Most of the cargoes went to the tin-plate works. 

Lysaght, Newport, received this week 688 tons of steel bars from 
Rotterdam ; and 500 tons of tin bars from Barrow also came to 
Newport. 

Preparations are being made for the despatch of steel rails to 
foreign and colonial destinations from leading ironworks. Fifteen 
hundred tons have already been despatched from Cardiff to 
Savona, and Newport has sent 240 tons rails to Faversham. 

_A falling off in arrivals of iron ore is to be noticed. Guest, 
Keen, and Co. imported a cargo from Castro, and Ebbw Vale 1100 
— from Bilbao, Swansea’s total import was a little over 1000 

ns. 

On ’Change, Swansea, this week prospects were arded as 
fairly bright. Scotch pig iron has fallen slightly, py 4 lower 
than last week. Middlesbrough has improved, but hematite 
remains at the old figures. For tin-plate bars inquiry remains 
good, and the make and consignments are quickly used up. Some 
degree of animation is caused by a pressure for supplies. Quota- 
tions, it will be seen, remain. 

Pig iron: Glasgow warrants, 52s. 2d. to 52s. 14d., cash. 
Middiesbrough, No. 3, 44s, 94d. to 44s. 9d.; other numbers in 
proportion ; hematite warrants, 57s. 3d. for mixed numbers, 
Welsh bars, £6 5s. to £6 7s. 6d.; angles at usual extras. Sheet 
iron, £7 lds. to £8 10s. at works. Steel sheets, #8 to £8 10s,; 
steel rails, heavy, £5 5s. to £5 10s.; light, £6 10s. to £7 10s.; 
sleepers, &c., according to section and specification. Bessemer 
steel tin-plate bars, £5; Siemens, best, £5 2s. 6d. 

_Tin-plates: Bessemer, steel cokes, 13s. 6d., 13s. 9d. to 14s.; 
Siemens coke finish, 14s, to 14s, 3d.; ternes, per double box, 28 by 
20 C., 24s, 9d., 25s. 9d., to 28s, 6d.; best charcoal, 15s, to 15s. 6d.; 
big sheets for galvanising, 6ft. by 3ft. by 30 g., per ton f.o.t., 
£10 7s. 6d. to £10 10s.; finished black plate, £10 10s. to £10 15s. 
Block tin prices remain firm, £128 10s. to £121. Spelter, £16 10s. 
Lead, £12 12s. 6d. Copper, Chili bars, £67 12s, 6d. to £68 2s. 6d. 

Iron ore: Tafna, 15s. 6d.; Rubio, 14s. 6d. per ton ex-ship. 
Cardiff and Newport quotations are as follows :—Rubio, 14s. 6d; 
to, lis, to 15s, 6d.; Almeria, 15s. to 15s, 6d. Prices slightly 

rmer. 

I am informed that Messrs. C. E. and H. W. Pell have purchased 
the Anthracite Iron and Steel Works at Trimsaran, and in the 
= strong hopes are expressed for the success of the enter- 

se. 





In the Swansea Valley the tin-plate trade is brisk, and the wage 
settlement has been of good service. Mills last week were affected 
by the heat, and make lessened temporarily. Last week 51,470 
boxes were turned out; shipments, 41,901 boxes. This will be 
exceeded this week, as ten vessels are loading. Stocks are 128,767 
boxes. A couple of large boilers for high steam pressures are to be 
laid down at the Mannesmann Tube Works, This week most of 
the works are in full drive. : =, f 

1 remarked a few days ago to a large shipper at Cardiff that it 
was a pity so many vessels coming to Wales from Ireland with 
potatoes should go back in ballast. ‘‘Could they not, as with 
Spain, get a return cargo of coal!” The reply was very prompt, 
“They would go to pieces.” The week after the busy days of the 
Agricultural Show at Cardiff began well, no less than 32 vessels 
being despatched, of which five went to Genoa with 170,359 tons of 
coal, and seven to France with over 11,000 tons. Newport at the 
close of the week despatched large cargoes to Egypt, Spain, and 
France, and Swansea appeared to have made a good stride in 
regaining old averages by despatching last week 54,931 tons of 
coal, and 14,034 tons patent fuel. This week in the Cardiff district 
steam coal is in good demand, Monmouthshire firm, but house 
remains very quiet. There is not such a run upon small, though 
this is not looked upon seriously. we 

Mid-week quotations on 'Change, Cardiff, indicated a sound 
state of business, One feature of the trade is the increased inquiry 
for cheaper bituminous coal, probably for bunkering. Last 
prices were :—Best steam coal, 2Us. to 21s.; best seconds, 19s, to 
19s, 6d.; ordinary seconds, 18s. to 18s, 6d.; dry, 15s, 6d. to 16s.; 
special small, 9s. to 9s. 3d.; best ordinaries, Ss. 3d. to 8s. 6d.; 
seconds, 8s.; and inferior kinds from 7s. 6d. Monmouthshire, 
16s. 9d. to 17s.; for Western Valley seconds, lis. 6d. to l6s.; 
other kinds from l4s. 6d.; best semi-bituminous, small, 8s. to 
8s, 3d.; best household, 17s. to 17s. 6d.; seconds, lds, to 16s. 
These figures may be regarded as nominal. No.3 Rhondda, large, 
16s, 6d. to 16s. 9d.; brush, 13s, 6d. to 14s. 6d.; small, 10s. 6d. to 
lls. No. 2 Rhondda, 13s, 9d. to 14s. 6d.; through and through, 
10s. 6d. to 11s.; small, 8s. to8s. 3d. Packet fuel in good demand, 
16s. to 17s.; coke improving ; furnace, 17s. to 18s.; foundry, 19s. 
to 20s. Pitwood remains firm at 17s. ¥d. to 18s, Irish cargoes are 
lessened of late. 

The Windsor, the latest great coal enterprise, has been registered. 
£270,000 in £10 shares ; 12,500 preference. 

I regret to announce the death of a well-known colliery owner 
of Monmouthshire, Mr. T. T. Beynon, head of the firm of Beynon 
and Co., of Newport, Mon., and Cardiff, and associated some 
years ago with the Abercarne Colliery. He was in his sixty-first 


year. 

It was stated on ‘Change this week, Cardiff, that the Admiralty 
authorities are on the market for steam qualities coal ranging up 
to 50,000 tons, prices ranging from 18s, 6d. to 20s, Orders have 
been placed. 

The present time is regarded as favourable for the disposal of 
mineral estates and collieries, and the present month, I expect, will 
witness a good deal of business in this line. I note that amongst 
the properties to be placed on the market are the Llest Llanwit Gas 
Coal Colliery, as a going concern, with, it is stated, an unworked coal 
area of 900,000 tons ; nexta mineral estatein Carmarthenshire of 700 to 
800acres ; next the plant, machinery, and effects of the Aber Rhondda 
Colliery, and still another colliery plant and hinery cc ted 
with the Powell Duffryn at their yard, Aberaman. [ must note 
that Swansea is increasing its coal exports to France, This week 
they have been numerous, but coalowners simply regard these as 
trade necessities, with no connection other than matter of fact with 
the fleet. One of the leading authorities of the Rhondda, who has 
just returned from a visit to coal dealers in France, is very explicit 
on this head. He states that French merchants agree that the 
Welsh steam coal is just what they require, and gives more power 
than American, and that they bow to the necessity that they must 
bear the burden of the tax. 

The latest quotations for Swansea coal are as follows :—Anthra- 
cite, finest hand-picked matting, 23s. to 24s.; second quality, 18s. 
to 18s. 6d.; best large, 16s. 6d. to 17s.; red vein or similar large, 
12s, to 12s, 3d.; rubbly culm, 5s. 3d. to 5s. 9d.; steam coals, 20s. ; 
seconds, 16s. to 17s.; bunkers, lls. to 12s.; small, 8s, 6d. to 93. 
House coals: No. 3 Rhondda, 17s. to 17s. 6d.; through, 
14s, to 15s.; small, lis. to 11s. td.; No. 2 Khondda, 14s. 6d. to 
lis. 6d.; through, 11s, 6d. to 12s.; small, 8s. 6d. to 9s. less 24 
cash, thirty days. Patent fuel, 16s. to 17s.; coke, 15s, 6d. to 18s, 
according to quality. 











NOTES FROM SCOTLAND. 
(From our own Correspondent, ) 


THERE was a slight improvement in the Glasgow warrant market 
at the end of last week, and an improvement took place in prices. 
This upward movement continued on Monday, but on the following 
day the market again became very flat. 

Business has been done in Scotch warrants from 52s. 3d. to 52s, 
104d. cash, the business for delivery in one month being at the 
same rates, Cleveland warrants have sold from 44s. 3d. to 44s. 94d. 
cash, and 44s, 6d. to 45s. one month. There has been practicaily 
no business in Cumberland hematite, which is quoted nominally at 
57s. per ton. 

Scotch hematite pigs are going intoconsumption in fair quantities, 
but merchants now quote .» being a reduction of 6d. per ton 
for delivery at the steel works, 

The position of pig iron altogether is weak, and there is not much 
appearance of an early improvement. The works will be closed 
next week for the annual trade holidays, and in the meantime 
there is naturally little disposition to purchase iron to any greater 
extent than is actually required to meet immediate wants. 

There is not much change in stocks in Scotland since last report, 
a reduction of 50 tons only being reported in the Glasgow warrant 
stores, bringing down the total stock there to 59,700 tons. The 
total decrease in these stocks in the past six months is 11,585 tons. 

The pig iron output is being maintained on a steady scale, there 
being furnaces in blast in Scotland, compared with 85 at this 
time last year. The output of ordinary and hematite iron is equal 
at present, 39 furnaces being employed on each, while two furnaces 
are making basic iron. 

Prices of Scotch makers’ pig iron are ina number of cases 6d. per 
ton lower than they were a week ago. Govan, f.o.b. at Glasgow, 
No. 1., is quoted 54s. ; No. 3, 53s.; Carnbroe, No. 1, 56s.; No. 3, 
53s, 6d.; Clyde, No. 1, 66s.; No. 3, 55s, 6d.; Gartsherrie, No. 1, 
66s, 6d.; No. 3, 56s.; Calder, No. 1, 67s.; No. 3, 57s.; Langloan, 
No. 1, 67s. 6d.: No. 3, 57s.; Summerlee, No. 1, 70s.; No. 3, 57s.; 
Coltness, No. 1, 73s.; No. 3, 57s, 6d.; Glengarnock, at Ardrossan, 
No. 1, 65s.; No. 3, 55s, 6d.; Eglinton at Ardrossan or Troon and 
Dalmellington at Ayr, Nos, 1, 56s.; Nos. 3, 54s, 6d.; Shotts at Leith, 
No. 1, 69s.; No. 3, 57s, 6d.;, Carron, at Grangemouth, No. 1, 67s.; 
No. 3, 57s. per ton. 

The shipments of pig iron from Scottish ports in the past week 
amounted to 4951 tons, compared with 5604 in the same week of 
1900. The total shipments for the first half of the year are 136,934 
tons, against 192,190 in the first half of 1900, showing the large 
decrease of 55,256 tons. At present there does not seem to 
any indication of an early improvement in the demand for Scotch 
iron for shipment abroad. 

The finished iron and steel departments are very quiet, and the 
makers are anxiously looking for orders to keep the works in 
operation, Inmany places work will be stopped for the holidays 
towards the end of next week, and it is doubtful whether there 
may not in some instances be an extension of idle time. The ten- 
dency of prices of manufactured iron and steel goods generally is 
easier, 

The volume of business in the coal trade has shown a consider- 
able diminution in the course of the past week. On the West 





Coast shipments have fallen off to the extent of fully 30,000 tons 
since last week, and an increase at the East Coast ports is not 
sufficient to make up for the decli The d d for coals for 
home use is steadily diminishing, and there is little or no hope of a 
revival until the end of summer at the soonest. Prices of house- 
hold coals to the home consumer have been gradually decreasing, 
and the price is now about 7s, a ton below the highest rates 
charged last year. The shipping prices are nominally the same as 
last week. 











THE NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 

SreaM coal market is firm, and prices are unaltered, House 
coal the same. Exports for week ending June 29th were :—Uoal : 
Foreign, 47,219 tons; coastwise, 1/,436 tons, Imports for 
week ending July 2nd were:—lIron ore, 2635 tons ; manganese, 
2900 tons; pig iron, 1190 tons ; tin bars, 1218 tons ; scrap, 231 
tons ; loam, 3ZU tons; cement, 210 tons; pitwood, 5131 loads ; 
board, 780 loads. 

Coal: Best steam, 16s. 6d. to 17s.; seconds, lis, to 15s, 6d.; 
house coal, best, 17s.; dock screenings, 9s.; colliery small, 8s, 3d, 
Pig iron :~-Scotch warrants, 51s. 34d.; hematite warrants, 57s, 14d, 
f.o.b, Cumberland prompt ; Middiesborough, No. 3, 44s. 8d. ron 
ore :—Rubio, 14s. 6d.; Tafna, 15s, 6d, Steel :—Kails, heavy sec- 
tions, £5 5s. to £51Us.; light ditto, £6103. to £7 10s. t.o.b.; 
Bessemer steel tin-plate bars, £5; Siemens steel tin-plate bars, 
£5 2s, 6d., all delivered in the district, cash, ‘I'in-plates: Besse- 
mer steel, coke, 133. 6d., 13s. 9d., 14s.; Siemens, coke finish, 14s, 
to lds, dd, Pitwood, 18s. ex ship. London Exchange tele- 
gram :—Copper, £67 13s,; Straits tin, £129 10s. Freights firmer, 








SHEFFIELD MANUFACTURERS AND OVERTIME FOR FEMALES. —Tho 
Master Cutler of Shettield, Mr. K, Groves Holland, presided on the 
18th inst. over a meeting of Sheffield manufacturers convened 
through a circular issued vy Messrs. Walker and Hall—Klectro 
Works—and Messrs, James Dixon and Sons—Cornish-Place—to con- 
sider certain proposed amendments to the new Factory and 
Workshop (Amendment) Bull, which will atfect the question of 
female labour. By the Act of 1878, manufacturers were allowed to 
employ women and young children, under specified conditions, for 
forty-eight days overume in the year. In 1895 overtime in the 
case of young persons was prohibited, and that for women was 
reduced to thirty days. Under the new Factory and Workshop 
Bill introduced by tne Government, these questions are not 
affected ; but two amendments stand in the names of Mr, Sydney 
Buxton and Sir Charles Dilke, the tirst proposing to reduce overtime 
for females from thirty days to fifteen, and the second to abolish 
the overtime altogether. ‘hese proposals would very gravely 
affect the silver, electro, cutlery, and several other of the lighter 
staple trades of Sheffield, and tne meeting unanimously passed a 
resolution protesting against both amendments, and further 
rejuesting the Silversmiths’ Association of Shettield to take the 
question up and bring it before the Government and local members 
of Parliament, 

THE ExptosioN ON Boarb THE Darine.—On June 10th an 
explosion occurred on board the destroyer Daring at Portsmouth, 
vy which two firemen were killed. ‘The inquest was held at Haslar 
Naval Hospital and concluded on Wednesday. The boiler was one 
made by ‘nornycrofts, and was several years old. The boat was 
returning to harbour, steam was falling, and the fires were being 
levelled. A defective tube drew out ot the lower tube plate, and 
the rush of steam, water, and fire killed the men, the fire-door 
being open at the time. Mr. W. Wisnom, engineer inspector at 
the Admiralty, who carried out an inspection of the Daring after 
the accident, produced a model of the boiler. On March 3ist last 
the further lite of the Daring’s boilers was reported to be six 
months, and measures were at once taken to re-boiler her. He 
had recently carried out a series of experiments with similar tubes 
and plates, and found that « tube with a slight projection beyond 
the plate drew under a pressure of 2°98 tons, A tube flush with 
the plate drew from the plate under a pressure of little more than 
three tons. A tube that was bell-mouthed on the opposite of the 
plate, and another that was belled and rolled, both drew at 
six tons. This was the system now in use in ali new destroyers. 
In the Daring the tubes projected jin. beyond the plate. ‘The 
jury found that the deaths were due to accident caused by the 
withdrawing of a defectively rolled tube from the boiler plate, 
and they added that Paffet, Law, Gandy, and Dixon, shouid be 
recommended to the notice of the Admiralty for their bravery. 


A New PaveMeNt.—A new system of street-paving construction 
has been patented by Mr. 8S. Whinery, an eminent American civil 
engineer who has made a speciality of street-improvement work, 
and has also been connected with some of the large asphalt interests. 
Thesheet asphalt pavement is smooth, noiseless, and readily cleaned, 
but it is expensive, slippery, and hasa tendency to scale or crack. 
The macadam pavement is of low cost, fairly durable when cared 
for, gives a good foothold, and an easy tread for horses, and may 
readily be repaired by unskilled labour. It is not durable under 
heavy traffic, is dusty, costly for repair, and has a tendency 
to disintegrate. The patented plan combines these two methods 
of construction, using a base of concrete or crushed stone, accord- 
ing to the traffic and the importance of the road. The surface 
material will consist of ordinary road metal, with the voids and 
interstices filled with a bituminous composition similar to that used 
in sheet asphalt paving. ‘The stone is screened and heated to 
about 300 deg. Fah., and is then spread on the prepared founda- 
tion. The bituminous composition is then laid, levelled to the 
desired cross section with rakes, and then rolled with a steam 
roller until all the voids are thoroughly filled and the pavement has 
become a homogeneous mass, The composition will form about 
45 to 50 per cent. of the mass, This pavement will be smooth 
and noiseless, offering little more resistance than asphalt, but 
giving a good foothold and a surface that may readily be cleaned, 
while the cost will be materially less than for sheet asphalt. The 
stone will give it good wearing qualities, and there will be little 
dust. 


REBUILDING THE BUFFALO BripGe,—Following the reconstruc- 
tion of the Victoria Bridge at Montreal, and the Niagara Bridge at 
Niagara Falls, the Grand Trunk Railway has reconstructed its 
bridge over the Niagara River at Buffalo. The river is 1900ft. 
wide and 44ft. deep, with a current at six miles an hour. The old 
bridge was built between 1871-1873, and the original masonry piers 
are still in excellent condition. They include a pivot pier 34}ft. 
diameter, for the swing span, and seven piers 29}ft. long and 74ft. 
to 12ft. wide. There are two swing spans, one of 358ft. in the 
river, and one of 218ft. at the Black k harbour ; four fixed 
spans of 194ft., three of 2444ft., and one of 220ft. The new bridge 
has the same spans, proportioned for a live load of two 140-ton 
eight-coupled locomotives, followed by a train load of 4000 lb. per 
lineal foot. The dead load per lineal foot is 3700 lb. for the 194ft. 
spans, 4050 lb. for the 220ft., and 4400 lb. for the 2444ft. 
spans. The material is of medium open-hearth steel, with all mvet 
holes reamed. The bridge is a through structure, with trusses 
18ft. apart, 30ft. high. For the reconstruction two trusses, 34ft. 
deep and 26ft. apart, were built on one pair of piers, outside the old 
trusses, From these were suspended transverse floor beams, upon 
which was placed a floor system to carry the trains while the old 
span was removed and the new one erected, The work of removal 
and re-erection was effected by means of a travelling derrick 
running on the upper booms of the temporary or falsework trusses. 
When one span was finished, these trusses were moved forward to 
the next span, the a ends being carried by loops running 
on the top booms of the old trusses, 
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AMERICAN NOTES. 
(From our own Correspondent.) 
New York, June 26th. 

THE Pennsylvania Kailroad Company, through 
its protegé, the Long Island Extension Company, 
has placed its plans on record for the construction 
of a four-mile tunnel under a part of Brooklyn, 
Kast River and New York. The New York 
terminal will be at Broadway, Seventh-avenue, 
and Forty-tifth-street. The altimate purpose of 
our ambitious Pennsylvania is to establish direct 
communication between Montauk Point, at the 
extreme eastern end of Long Island, and the 
Pacific coast. Suitable land has been secured at 
the Point. Piers for the accommodation of ocean 
vessels have been planned and work will soon 
begin. 

It is no easy matter to keep pace with projected 
improvements in the steel industry. New mills 
are projected every week, and startling combina- 
tions in industrial lines are announced, in which 
the United States Steel Corporation is taking the 
lead, to the alarm of the officials of subsidiary 
organisations. The tone of the steel market is 
excellent. Billets are selling at more than double 
the cost to make them, and the supply is not 
equal to the demand. The same is true of steel 
rails, Extension of steel rail capacity will be 
undertaken next autumn, and by that time enter- 
prises will have broken ground, representing 
additional capital of over 20,000,000 dols. 

At the annual meeting of the Bethlehem Stee] 
Company the following figures were published :— 
Netincome, 1,082,492 dols. ; charges, 701,088 dols. ; 
balance, 381,404 dols.; dividend, 600,000 dols. ; 
deficits, 218,596 dols. ; previous surplus, 3,463,728 
dols, ; total surplus, 3,245, 151dols. It wasannounced 
that four directors had sold their holdings, amount- 
ing to 160,000 shares, toCharles M. Schwab, The 
other three have agreed to sell on the same terms 
300,000 shares in all, price 24°50 dols. per share. 
in the expectation that the Sharon Steel Company 
may be bought by the United States Steel Com- 
pany, shares advanced to 205. Among the 
recently announced steel works are the American 
toll and Machinery Company, and the Youngs- 
town Iron, Sheet, and Tube Company, to be the 
largest sheet mill in the country. 

Several more blast furnaces are to be erected in 
the Pittsburgh district. There are now seven 
under construction there, two by the Carnegie 
Company at Rankin, near Pittsburgh, to be k nown 
as carrie 3and4, Three more are being built 
in another suburb, Clayton, Jones, and Laughlins 
are building a fourth furnace, and the Union Steel 
Company one. 

The markets are quite active in Bessemer pig 
and billets. There is no sign of weakness, despite 
the large margins. The fact is recognised that 
for an indefinite time to come there will be need 
for all the stcel that the country can produce. 
Shipbuilding, the re-equipment of the entire 
railway system, to say nothing of the construc- 
tion of new lines, the opening up of Alaska, 
the development of agricultural and mineral 
resources in the west, these and other sources of 
demand will continue as powerful factors in the 
steel trade. 

The development of oil in Texas promises to 
introduce new conditions in the fuel trade. It is 
pape to build tanks along the Gulf coast to 

old oil in large quantities, to be sold to all 
comers for fuel. This oil has a gravity of 22 
Baume, flashes at 180, fire point 200 deg. Fah. 
Its commercial weight may be taken at 7°43 lb. 
per gallon. It flows easily and readily in pipes 
and burners. It is good for little else than fuel. 
The amount of sulphur is from 14 to 24 per cent. 
There is scarcely any odour when oil is burnt in 
plenty of air. The use of this oil will attract in- 
dustries to the south-west, and largely free rail- 
road companies from dependence on coal. 


CATALOGUES. 


THoMAS MaTHews, Pendleton, Manchester. 
lilustrated booklet on water supplies. 

THOMAS Corbett, Shrewsbury. Revised price 
list of agricultural implements and machinery. 

BaLDWIN) LocoMoTIVE Works, Philadelphia, 
('.S.A.—Pamphlet describing this works exhibit 
at Buffalo, N.Y. 

PALMER’S SHIPBUILDING AND TRON CoMPANY, 
LIMITED, Jarrow-on-Tyne.—Booklet describing 
the exhibits at Glasgow. 

TAYLOR AND CHALLEN, LimiteD, Constitution- 
hill, Birmingham.—lIllustrated leatlet describing 
the firm’s Glasgow exhibits. 

BuLLock ELEcTRIC MANUFACTURING CoMPANY, 
Ciacinnati, U.S.A.—Illustrated pamphlet describ- 
ing this company’s exhibits at Buffalo. 

Jvnms Sax anp Co., Lowirep, 51, Rupert- 
street, London, W. — Leaflet describing fan 
motors and are and incandescent lamps. 

Moser, WEST, AND BvTEMAN, LIMITED, West- 
combe Hill Works, Greenwich. Price list of 
emery wheels and corundum emery wheels, 

Lu. B. AND C. W. ATKINSON, Testing Works, 
Cardiff. Illustrated price list of Atkinson's 
patent dead-beat ammeters and volt meters. 

New YoRK AND FRANKLIN ALR COMPRESSOR 
Companies, Liberty - street, New York, and 
Franklin, Philadelphia.—Catalogue of air cora- 
pressors, 

W. A. S. BENSON AND Co., Limrrep, 82 and 83, 
New Bond-street, London, W.—Illustrated pam- 
phlet describing this company’s pavilion exhibits 
at Glasgow. 

British THOMPsoN-Hovston Company, Lin- 
irED. Pamphlets Nos. 98, 99, and 100. Magnetic 
b!ow-out automatic circuit breakers, lever station 
switches, and direct-current fan motors, 

J, E. H, ANDREW AND Co,, Limttep, Reddish- 
in-Ntockport.—Illustrated catalogue of Stockport 
gas engines, sizes 1 to 250 effective horse-power, 

e illustrations are beautifully produced. 

FREDERICK JONES AND Co., Kentish Town, 
london, N.W.-—-Booklets referring to the various 
manufactures and specialities in silicate cotton. 
‘The little books are nicely got up, and give an 
excellent idea of the extensive uses to which slag 
wool is adapted. 

NEWBOLDS’ MACHINE Toot Company, London 











and Birmingham. 1901 machine tool catalogue. 
--This is a systematically arranged book of 150 
vages, well printed in two colours and illustrated 

y wood engravings of high merit. There are 
copious indices, and the whole is strongly bound 
in cloth, 

THe Acetylene Corporation of Great Britain, 
Limited, Victoria-street, Westminster. Catalogue 
of acetylene gas lighting apparatus.—A glance 
through the pages of this book will suffice to con- 
vince the most sceptical that this system of 
lighting is making steady progress in the United 
Kingdom. 





TRADE AND BUSINESS ANNOUNCE- 
MENTS. 

Easton aNbD Company, Limirep, inform us 
that they have appointed Mr. F. A. Porter, of 13, 
Queen’s-square, Belfast, and 35, Parliament- 
street, Dublin, as their sole agent for Ireland. 

Tue sole agents for swivel bearings made by 
the ‘‘ Unbreakable” Pulley and Millgearing 
Company, Limited, of Siedheden, employed in 
several of the exhibits at Glasgow, are J. T. 
Donald and Company, Limited, 35, M’Alpine- 
street, Glasgow. 

THE proprietors of our contemporary, the 
Architect and Contract Reporter have formed their 
business into a limited liability company. The 
share capital is £30,000. There will be no issue 
of shares to the public, the whole of the capital 
having been fully paid up previous to registration. 
The firm will be pre on under the name 
of the present proprietors, Gilbert Wood and Co., 
Limited. 








THE PATENT JOURNAL. 


Condensed from “ The Illustrated Official Journal of 


Patents." 


Application for Letters Patent. 


*,* When inventions have been ‘‘ communicated ” the 
name and address of the communicating party are 
printed in italics. 

2th June, 1901. 


12,561. Two-sprep GeaR WHEgL, W. D. Wansbrough, 
London. 

12,562. ADVERTISING Mgpiums, T. Hooper, Manchester. 

12,5€3. Drivine Banps, L. Hirst and W. H. Shaw, 
Huddersfield. 

12,564. Sanitary Towg., E. Cumming, London. 

12,565. JocGLine ATTACHMENT, J. Carmichael, Glas- 
gow. 

12.566. Beer Pumps, G. H. and H. Kendall, Hudders- 
field. 

12,567. Governor for Stuice Hatcugs, E. Hodez, 
Berlin. 

12,568. Horsgsnors, E. and F. Howard, Manchester. 


12,569. ComposinG SHORT MEasuREs, W. and 
J. Gray, London. 
12,570. Device for Sirrinc Crnpers, F. Oxborrow, 


Birmingham. 

12,571. Bats for Games, F. H. Ayres and C. W. Evans, 
London. 

12,572. Automatic Gamg, O. V. and 8. Sigurdsson, 
London. 

12 573. Fen - C. A. Chappell, 
London. 

12,574. Eyg-cLassges, M. Cohen, Bradford. 

12,575. INVALID-TRANSPORTING Device, P. F. Becker, 
London. 

12,576. Cigar Hoiper, M. Jany, London. 


WATER HEATERS, 


12,577. SMOKE - CONSUMING FurRNack, H. Rehkop, 
London. 
12,578. Sutpuur Dye-sturrs, T. R. Shillito.—(7h+ 


Aniline Colour and Brtract Works, formerly J. R. 
Geigy, Siritzerland.) 

12,579. Gas Lamps, J. Thomas and A. E. Podmore, 
London. 

12,580. Cycie Brakes, F. B. Harper, Cardiff. 

12,581. DispLayinc Notices, W. H. Wainwiight, 
Mersie-by-Fraserburgh, N.B. 

12,582. Levats, J. V. Janin and N. T. Jobiffe. London 

12,583 Drawineo Orr Fiutps, D. M. Breiin, Kingston- 
on-Thames. 

12,584. Hypravuic Motor, W. Smith, Crayford, Kent. 

12 . Auromatic Reevcarors, J. 8. D, Shanksand A. 

Metcalfe, Belfast. 

12,586. FirteRInG Apparatus, A. B. Soar, ia. 






12.587. Execrric Licnt Apparatus, R. Boyd, 
London. 

12,588. ConverTiING Woop into Suear, A. Classen, 
London. 

12,589. ManuracturE of Guass Stong, L. A. Garchey, 
London. 


12,590. CALCULATING Macurngs, F. Trinks, London. 

12,591. CoLourinG Matter, C. D. Abel.—( Actien-Gesall- 
schaft fiir Anilin-Fabrikation, Gerimany ) 

12,592. Tram-Roaps, A. H. Rowan, London. 

12,598. I@nrrion in Morors, F. Reicheabach, London. 

12,594. CoMBINATION ANVIL, A. F, Hare, Wolverhamp- 
ton. 

12,595. 
London, 

12,596. Nosk Baa, W. C. Peters, London. 

12,597. Pouttice Boot for Horsgs, W. C. Peters, 
London. 

12,598. Topacco Poucuks, M. Stephens London. 

12,599. Bo1LerR ScaALE PRESERVATIVE, T. H. Cobley, 
Bedford. 

12,600. Cung Ick, H. V. Weyde, London. 

12,601. Furnace for Mg.ttinc Marat, J. T. Shadforth, 
London. 

12,602. Apparatus for Cutrine Diamonps, C. Wauters, 
London. 

12,608. Bicycixs, T. King, London. 

12,604. Apparatus for Curtine CuExgsgs, W. Gilbert, 
London. 


MULTI-CYLINDER Encinges, C. J. Williams, 


12,605. Frrinc and Heatinc Furnaces, C. W. Stauss, 
London. 
12.606. Hypro-carBson Burners, W. R. Jeavons, 


ndon. 

12,607. Pirates for Execrric Batrrries, E. B. Viles, 
London. 

12,608. Lirg-pect, H. Kuhlmann, London. 

12,609. Hanp Cameras, M. J. B. Scott, London. 

12,610. Burtprne Buiocks, A. J. Boult.—(L. Royuerbe, 
France.) 

12,611. Catmygys, 8. Szénassy, London. 

12,612. Propucinc Kwyirtep Fasreics, H. 

nd 

12,613. 
sondon. 

12 614. Curns for Horsgs, A. J. Boult.—(@. 1. Amici, 
Italy. 

12,615. Tents, C. E. Smith, Birmingham, 

12,616. Wacon Brakks, G. A. and C. A. Muntz, Bir- 
mingham. 

12,617 Exv ostives, A. A. da Silva, London. 

12,618. Mgcuanism for Feepine Coat, R. McKinlay, 
London. 

12,619. Pumps, A. Schliiter, London. 

12,620. Fiurp - pREssURE Ewnorngs, G. E. Lloyd, 
London. 

12,621. SappiEs, R. A. D. Fleming, London. 

12,622, Ecectric Instruments, Evershed and Vig- 
noles, Limited, and 8. Evershed, London. 

12,623, Fence Posts, L. H. Barry, London. 

12,624, Manuat Morors, P. Roisum, London. 

12,625. Door Cugcks, R. C. Hills and A. M. Southard, 
London. 


Wildt, 


on, 
Treatinc Fisuinac Nets, W. Burroughs, 





12,626. Tice Fioors, J. K. Sierer, London. 
12,627. Securine the Enps of Lacxs, A. 8. Nichols, 


mdon. 
12,628. Liqueur, M. A. E. Hervieu and E. V. F. L. 
Giron, London. 
12,629. Vapour Lamps, J. R. A. Bartholomo, London. 
12,630. Piston-rop Pack1nos, O. Cronwall. London. 
12,631. Overcoats, G. C. Mandleberg, H. L. Roth- 
band, and 8. L.. Mandleberg, Manchester. 
12,682. MusicaL InstRuMENTS, T. P. Brown, London. 
12,633. Firg-crats, J. W. Thomas, London. 
12,634. Drawinc Paps, C. Ballowitz, London. 
12,685. ANIMATED PaHotocRapnHs, P. F. 
London. 
12,686. Cranes, J. Y. Johnson.—({7The Wellman Seaver 
Engineering Company, United States ) 
12,637. Tings for WHELs, C. K. Welch, London. 
12 638. Stoppers for Bortvxzs, E. CrutchloeandS. Kemp, 


Landais, 


mdon. 
12 689. TRaNsmission of Power, A. H. Edwards, 
London. 
12,640. NON-REFILLABLE Botries, G. C. Marks.—(F. 
W. Smith, jua., United States.) 
12,641. PHaRMACEUTICAL INSTRUMENTS, G. L. Allen, 
London. 
12,42. Naiis, M. L. Lion, London 
12,643. Breech Mgcuanism, J. E. Boustield.—(P. 
Nordenfelt and EB. Ternatrim, France.) 
12,644. Painters’ Lock-ups, RK. B. Cochran, London. 
12,645. Lapets, C. M. Walthall, Londun. 
12,646. Brush and Comp Creaners, J. L. Graf, 
London. 
21st June, 1901. 


12,647. Rim Brakes, H. A. Lamplugh. Birmingham. 
12,648. CooLinc Apparatus, J. McCaney, Bristol. 
12,649. Stupinc SasH Frames, J. Brider, Tunbridge 


ells. 
12,650. Saw Guarp, R. W. and J. Tayler, Bury St. 
munds. 

. Waren Merten, A. G. Browning, Sutton, 
jurrey. 

12,652. Captyets, A. Eckford, Leith. 

12,653. Motor Cycixs, G. Gibson, Birkenhead. 

12 654. InvisisLE Tig Tipy, I. L. Lyons, Birming- 


ham. 

12,655. CLEANING Knives, A. Slater and W. Kelman, 
G Ww. 

12,656. MANIPULATING Mera P.iates, J. Watt, Glas- 


‘ow. 

125637, Cuarrs, R. Grundy, Manchester. 

12,658. Orncans, 8. Howard and the Melody Organ 
Company, Limited, Manchester. 

12,659. CycLge Pepats, T. Lockett, Manchester. 

12,660. Prayer-nooxs, &c., M. A. Harris, 
chester. 

12,661. TaLkrisc Macuine Capinet, G. Davis.—(The 
Hawthorne and Sheble Manufacturing Company, 
United States ) 

12,662. ExLevaTion Inpicators for SmMaLt ARMs, J. 
King, Glasgow. 

12,6623. Winpinc Frame, J. Bancroft and Howard and 
Bullough, Limited, Accrington. 

—_ Sgcurinc Wixpow B.inps, W. J. Berry, Shef- 
field. 

12,665. MARINE PROPELLER Bossgs, P. E. Wedemeyer, 
Manchester. 
12,666. Rotary 

Sheffield. 

12,667. ‘‘ WaippLe Trex,” E. Dowson, Pelow-on-Tyne, 


Man- 


Movement Mecuanism, G. Smith, 


ur’ . 
12,668. Turust Biocxs for Suarrs, C. Cordes, 
Ber! 
12,669. 
Lond 


12,670. 
Lo 


mdon. 
12,671. Kytves, V. Jessett, London. 
12,672. Fastesinc Broom Hanpugs, W. J. Sparks and 
H. W. Hill, London. 
12,678. ANTI-VIBRATORY Bicycig, P. S. de Haas, 
Liverpool. 
12,674. Loom Motions, 8. Musgrave and G. Wilson, 


Means of ApveRTIsING, H. H. Balthesen, 


on. 
AprpLyinc Hair to Skins, F. C. Tussaud, 


London. 
12,675. FisHinc Hook, 8. Ingold and E. Newman, 
udon. 
12,676. Hus STRETCHER, E. Mazier, London. 


12,677. CaLcuLaTiInc Macuings, W. Schooling, 
London. 
12,678. WarTcH - SNATCHING PREVENTER, H. White, 


ndon. 
12,679. Automatic Fire Extincuisugr, M. F. Elliott, 


mdon. 

12,680. REVERSIBLE GEARING, Xc., P. B. Belches, 
London. 

12,681. Vatve, W. D. Klipfel, London. 

12,682. THRaSHING-MACHINE Apparatus, W. Froctor, 
London. 

12,683. FasTentne for Boors and Suogs, E. A. Madge, 
London. 

12,684. Compressors for Arr or Gasgs, P. M. Justice. 

(The Brunswick Refrigerator Company, United 
States.) 

12,685. ReGIsTERING CURRENTS, S. Jevons and E. W. 
Bonson, Birmingham. 

12,686. ExtracTinc Mertats from 
Alzugaray, London. 

12,687. CLosinc Poncturges in Tires, R. Thomson 
and the British Steam Traction Syndicate, Limited, 
London. 

12,688. ADJUSTABLE 
London. 

12,689. Means for Tgacuina Music, F. C. Collinge, 


Orgs, J. B. de 


Waist Cuasps, W. Fuchs, 


mdon. 
12,690. Casks, J. F. Pease and J. F. Pease and Co., Ltd., 


ndon. 
12,691. ELecrric CLOTH-CUTTING Macuings, R. E. Leve, 
London. 
12,692. Hooxans, 8. A. M. Khan, London. 
12 693. Causine Vapours to Movs, E. Theisen, 
ndon. 
12 694. Apparatus for GENERATING and SUPERHEATING 
Steam, O. Imray.—(Za Société Anonyme pour la 
Production et UEmploi de la Vapeur Surchausiée, 
France. 
12,695. DaniTRATION of NITRO-CELLULOsE, H. Richter, 
London. 
— Utitisinc the Heat of Gaszs, C. Heinzerling, 
ndaon. 
12,697. Maxine Bersr, A. G. Bloxam.—(G. Swlzer, 
Winterthur.) 
12,698. GLass Groovine or Courtine, M. F. Ewen, 
London. 
12,699. Winp.assks, J. Stumpf, London. 
12,700. Guns, A. Vickersand Vickers, Sons, and Maxim, 
Limited, London. 
12,701. Heatine Furnacss, J. H. Taylor and R. Ros- 
cow, London. 
12,702. Strorine and Loapina Coxe, J. Woodward, 
Manchester. 
12,708. ZitHERs, C. E. Fiedler, London. 
12,704. Sugars, L. 8S. Dyer, London. 
12,705. Corrin Hanpies, C. H. Parsons, Birming- 
am, 
12,706. ComPpounpD W. C. Lockwood, 
mdon. 
12,707. THRESHING Macuings, J. E. Ransome.—( W. H. 
Sides, Victorva.) 
12,708. Enotne Cut-orr Gear, Willans and Robinson, 
Limited, and M. H. P. R. Sankey, London. 
12,709. Trunks, A. Leval, London. 
— Gas Propucers for Furnaces, J. Cowan, 
ndon. 
12,711. Moror STEERING Apparatus, W. Norris and T. 
Coulthard and Co., Limited, London. 
12,712. MoIsTENING CoMPRESSED AIR, W. O. Webber, 


ENGINEs, 


mdon. 

12,7138. CONTROLLING PassaGE of Liquips, H. Wehner, 
ndon. 

12,714. DIscHARGING AIR from FILTERs, |). B. Morison, 
mdon. 

12,715. Tress, F. G. Griffith, London. 
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6. Tires, H. W. Rayment, London. 
7. Brakes, D. M. Murrow, London. 











12,718. Seirroons, H. Fingerhut and G. Zucker, 
London. 
12,719. Cotic Mgpicine fer Horses, 8. Metzner, 


ndon. 
12,720. Cane for ALTERNATING CURRENTS, W. B. Esson, 


mdon. 
12,721. Makino Evectrric Fozes, H. and H. Tirmann, 
London. 


22ad June, 1901. 


12,722. Carts, T., T. G., W. H., and A. B. Battershall, 
Paignton, Devon. 
12,728. Cupo.as, E. T. Zohrab, Glasgow. 


12,724. Ce~LuLaR Il’LasteR, J. Hindshaw, Man- 
chester. 
12,725. Stoves, D. Campbell and R. Galloway, 
Glasgow. 


12,726. Srgam Packine, J. Kirkman, Manchester. 

12,727. Paper Erasers, J. Helliwell, Bradford. 

12,728. SHuTTLE Motions of Loome, J. 8. Ainley and 
A. L. Stringer, Huddersfield. 

12,729. Propucine Hyprosutpnires, E. Krecht, Man- 
chester. 

12,730. Cerrina Rosxs, C. C. Metcalfe.—(/. C. Black- 
well, Russia.) 

12,731. Winpow Frames, A. McKinnon, Glasgow. 

12,732. Toy and Gamer, W. Smith, Nottingham. 

12,733. Srgam Borers, G. E. and J. F. Stead, Man- 
chester. 

12,7384. Hay-ELevaTinc Apparatus, Xc., J. Gretton, 


erby. 
12,735.” Lape ATTACHMENT for REELS, A. Grant, 
mdon 
12,736. Cycixs, W. Starley, London. 
12,737. Composition for BolLers, 
Stockton-on-Tees. 
12,738. ComBusTIBLE Vapour Enoines, H. Robinson, 
Manchester. 
12,739. CeNnTRIFUGAL Macuines, G. Pott and R. 
Williamson, Glasgow. 
12,740. Packacss for Ecos, W. Hebditch, Ilminster, 
Somerset. 
12,741. Free Wuert, H. Du Rose and H. V. King, 
Nottingham. 
12,742. Automatic Fire Extincuisuer, 0. Hoffmann, 
Manchester. 
12 743. Gore Civss, W. Garlick and A. J. Jackson, 
Manchester. 
12,744. FasTENER for Baden, 


A. T. Church, 


Rives, F. Bender, 
Germany. 
12,745. SypHoN FLusHiNnG Cisterns, T. W. Woodhouse, 
Sheftield. 
12,746 Opgratinc Cycte Brakgs, F. Warwick, Bir- 
mingham. 
12,747. Brakes for Cycizs, C. T. B. Sangster, Bir- 
mingham. 
12,748. Paper Toses, J. N. Beach.—(k. H. Thowpson, 
United States ) 
12,749. SecuRING Pizces of Pakyurtry, O. Gutzwiller, 
Manchester. 
12,750. PortasLe Cookine Apparatus, J. Widmer, 
Manchester. 
12.751. Hgartu Firtines, E. A. J. Hooper, Birming- 


ham. 

12,752. CrusHING MILL and Brick Press, J. Schmid- 
heiny, London. 

12,753. Sgar RecuLator, C. Atkinson, Long Eaton, 
Derbyshire. 


—_— Sarety Device for Door Locks, A. Albert, 

ndon. 

12,755. ELectric Motors, J. Matthews and W. Davies, 
Birminvgham. 

12.756. Disc Grinpine Macurngs, A. and H. Roberts, 
London. 

12,757. Carryinc SmaLt Aros, G. B. Gabbitass, 


12,758. Stayinc Fire-b2xes of Borers, J. G. Daw, 
Sheffield. 

12,759. Lerrer-sox, J. T. Rothwell, London. 

12,760. DisconnecTinc Device for Sat SEPARATORs, 
R. Sauerbrey, London. 

12,761. CaBiEs, J. Johnston, London. 

12,762. Ting Vatveg, H. Oliver, London. 

12,763. Connectinc Pump to Tire Vatve. H. (liver, 


mdon. 

12,764. Dry1nc Green Bricks, G., E., and 8. Oakland, 
Shafton, near Barnsley. 

12,765. Bracgetets, L. F. Brenner, London. 

12,766. Strpine Sasues, P. Hulburd, London. 


12.768. Propuction of Motive Power, F. C. Park- 
hurst, London. 

12,769. Sizinc Papgr, C. Wurster, London. 

12,770. RecuLtatinc ELectrRic CuRRENTs, O. Imray.— 
—(M. Lindner, Austria.) 

12,771. Porrinc Up Tureaps, G. H. Zeal, London. 

12,772. Rinc-spinntnac Macnines, P. P. Craven, 





mdon. 
12,773. Watr Merrers, J. Batlle and J. Bueno, 
London. > 
12,774. CELL-switcHING Devices, M. Gehre, Liver- 
1 


pool. 

12,775. Macurinery, E. Shackleton, Liverpool. 

12,776. OpkRATING PRINTING Press Beps, W. M. Rock- 
stroh, London. 

12,777. CycLk-DRIVING MecHANIsM, A. M. Gloag and 
R. W. J. Fletcher, Londen. 

12,778. Sprrroon Covers or Casincs, J. Dexelmann, 
London. 

12779. PacktnG MaTErRiALs, A. Schumacher, London. 

1 ). Horsg Rakes, H. R. Griffin, London. 

12,781. Sutpnuric Acip, J. Y. Johnson.—(The Badiseh 
Anilin and Soda Fabrik, Germany.) 

12 782. STATEMENT and Invoice Forms, F. E. Muir, 
London. 

12,783. COAL-BREAKING Macutnss, C. B. Burdon.—(// 
B. de Sav viemy, France.) 

12.784. Gus Mountincs, A. T. Dawson and J. Horne, 
London. 

12,785. Botrie Stoppers, H. H. Lake.—(A. Sindiny- 
Larsen, Nov iray.) 





24th June, 1901. 
12,786. Automatic Lever Dry Sgat, W. J. Smith, 
Leed 


8. 

12,787. Paste for use as a Foop, J. Frankenthal, Man- 
chester. 

12,788. TRaMway GuaRD, E. Y. Walsh and J. Leigh, 
Manchester. 

12,789. Sink Trap, J. Staincliffe, Oakworth, near 
Keighley. 

12,790. Macning Scraws, R. J. and A. J. Lines, 
Northampton. 

12,791. Camera Fittixes, A. B. Kerry, London. 
792. INCANDESCENT Gas BuRNERs, F, Appleyard, 
Bradford. 

12,798. Guarps for TREEs, M. B. Lloyd, Manchester. 

12,794. BgaRrinG for Spinpies, G. 8. Hamilton, Glas- 

Ww. 

12595, Damprtnc Yarns, E. Haigh and W. W. Stott, 

uddersfield. 

12,796. ENGings with Forcep Lusrication, J.W. Reed, 
Newcastle-on-Tyne. 

12,797. MaLt-pryinc KILN, T. Larkin, Neweastle-on- 
'vne. 

12,798. Locks, C. W. Cheney, Birmingham. 

12,799. CANDLE - MOULDING MacuHing, C. Riibsam, 
Berlin. 

12,800. Maxine Wartcues, 8S. Edgar.—(H. Williamsou, 
Limited, Switzerland.) 

12,801. Ourpoor Sxats, E. Rowan and G. Parrott, 





mdon. 
12,802. Canvine Macuines for Woop, T. J. F. Ryland, 


mdon. 
12,803. Cycie Rest, W. B. Rignall, Kirknewton, Mid- 
lothian. 
12,804. Knons, A. B. Vanes, St. Margaret’s-on-Thames. 
12,805. Cyoiks, F. 8, Willoughby, Manchester. 
12,806. Prrpetuat Motion, J. H. Bradford, Kinys- 
town, Ireland. 
12,807. Macutne for Soaxine Borries, O. 
Berlin. 


Schulze, 
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12,808. Brakg Mecuanism, J. Moughton and W. Jones, 
w-in-Furpess. 
_, Automatic Tap for Sprrits, J. W. Hathaway, 
mdon. 
12,810. Waexcs, W. and R. Hall, London. 
. Tetxscoric Jomnt Fasrentnas, F. J. Snell, 
London. 
2. Oprratinc PHoToGRapHic Sautrers, A. H. 
Edwards, London. 
12,813. Paonocrapus, T. G. MclIlvride and E. Ridings, 
Sheffield. 
12,814. Ciips, J. M. Nemerovsky, Birmingham. 
12,815. Morse SicnaLiine Lamp, G. J. Boyman, New 
Brompton, Kent. 
12,816. Wrretess TELEGRAPHY, H. 
London. 
12,817. Ratsrinc Sunken Vessgts, F. W. Martino, 
London. 
2,818. Divine Dressgs, A. E. Rouse, London. 
2,819. Smoxe CoysumerR for Grates, W. H. Baker, 
London. 
12,820. Maxine AERATED Brveracss, R. Wright, 
London. 
12,821. BRAkEg-ACTUATING MecuanisM, H. E. Gresham, 
Manchester. 
12,822. DRawine orF MINERAL Water, K. L. G. Buch- 
hold, London. 
12,823. Prgumatic Trrgs, W. Edmunds, London. 
12,824. Cork Potters, E. Howard and H. J. Morgan, 
London. 
12,825. Tusss fur Soap, C. H. Roger, London. 
12,826. CoLours for Printine, H. H. Lake.—(S. 
Wechsler, Austria.) 
12 ,827. Typs-sETTING Macutngs, B. Nixon, London. 
12,828. Hat-rormMING Macaring, G. H. L. Schoon- 
maker, J. A. Canfield, and H. G. Milburn, London. 
12,829. Printine and Empossinc Pressss, J. Thomson, 
London. 
12,830. Brett Sairrers for Presses, J. Thomson, 
London. 


Shcemaker, 


1 
1 


pee METAL- HEATING Furnaces, T. V. Allis, 
ndon. 
12,832. Rottrsc Marat in’ Packs, T. V, Allis, 
London. 


12,833. Trrgs, E. C. Vaudrey, London. 

12,834. Cyciists’ Trarninc Apparatus, E. Herrmann, 
London. 

12,835. Crangs, Stothert and Pitt, Limited, and P. K. 
Stothert, London. 

12,836. Motors, R. Thayer, London. 

12,837. Apparatcs for CarsurRETTING, C. Crastin, 
London. 

12,838. Parqurtry, H. P. Clemetson, London. 

12,839. DiscHarcinc ToRPEDOES under Warer, J. 
Whitehead, London. 

12,840. SrgRILisinc ApPaRaTus, J. Bermond, Liver- 


pool. 

12,841. Creansinc Bortriges, W. P. Thompson.—(A. 
Siegel, Germany.) 

12,842. Frre-Boxgs, I. Stroganoff, Liverpool. 

12,843. SUBMARINE VESSELS, A. J. Boult.—(Comte E. P. 
Dal Pozz0, France ) 

12,844. Comainc Macuixefor Lone Freres, H. Ferguson, 
London. 

12,845. Brake Gear for Rartway Wacons, F. L. Lane, 
London. 

12,846. TramcarR Sarety Guarp, G. W. H. Gerlof, 
London. 

12,847. Guns, The Hotchkiss Ordnance Company. 
—(L. V. Benét, France.) 

. Macutine for Szaitnc Envevorss, G. C. Marks. 

—{L. M. Nielsen, United States.) 

. Acrine Spirits, W. T. Forbes, London. 

50. Iurration Giass Parntinos, H. Titze, London. 

. Game Apparatus, G. McMullen and J. Charlies, 
London. 

12,852. Lappgers for Usk with Macurinegry, R. Croto- 
gino, London. 

12,853. Apparatus for UNLoapinc, G. H. Hulett, 
London. 

12,854. Droppixc Borties, H. E. Matthews, London. 

12,855. Weicuts or Leaps for ANGLING, P. L. A. Décor, 
London. 

12,856. Apparatus for Sortinc Ecas, G. Ponchielli, 
London. 

12,857. Botts, W. H. Wheatley.—(W. M. Monroe, 
United States.) 

12,858. AIR-CARBURETTING Apparatus, P. R. van der 
Made, London. 

12,859. Maxinc ParcuMent Papgr, F. Eckstein, 
London. 

12,860. AxLE-Box, W. R. Preston, London. 

12,861. SutpnpuR Compounp, J. Y. Johnson.—(The 
Badische Anilin and Soda Fabrik, Germany.) 

12,862. ELectric CaBLes or Conpucrors, P. Dawson, 
London. 

12,863. Propuction of CELLULOID-LIKE Propucts, J. 
a —(The Deutsche Celluloidfabrik, Ger- 
many 

12,864. Benzy_ Ester of Crynamic Acip, G. W. John- 
son.—(Kalle and Co., Germany.) 

12,865. PHoToGRaPHIC PRINTING APPARATUS, W. Wallis, 
Cambridge. 

12,866. CvcLe Brake, H. W. James and F. Norton, 
Southport. 


25th June, 1901. 


12,867. Am CHamBer, L. Pearce and F. T. Harris, 
Londen. 

12,868. Forminc Bag-Tiz Fastentncs, A. Parry, 
Liverpool. 

12,869. Hoist Apparatus, J. F. Lee and H. Groves, 
Chesterfield. 

12.870. TRoLLEys, E. M. Munro, H. Brecknell, and H. I 


Rogers, Bristol. 

12,871. Sgcr-seTTIne Typewriter Carriacg, H. C. 

y, Leicester. 
12,872. ore Looms, W. E. Heys.—(A. Nuyts et Cie, 
Trance. 

12,873. TusuLAR Members for Cycigs, L. Castiglione, 
Birmingham. 

12,874. Apparatus for Movunpinc INDIA-RUBBYR 


Covers of Pygumatic Trrgs, F. A. Byrne and V. 


Pfister, Birmingham. 
12,875. CORKING Borrzzs, G. T. Fuery.—(J. H. Irwin, 


New South Wales.) 

12,876. Cornice PoLgs, E. Townshend and F. Baker, 
Birmingham. 

12,877. AND-MOBRT(SING Macuines, J. Bradbury 
J. Bradbury, jun., and T. and G, E. Bradbury, Con- 
gleton, Cheshire. 

12,878. Waeeisof Tramway VEHICLES, J. T. M. Hircock, 
Birmingham. 

12,879. Joint, W. and T. D. Bayliff and B. Draper, 
Liverpool. 

12,880. Opgninc CarRiace Doors, W. Pinder, Man- 
chester. 

12,881. Smog Macuinery, &c, H. A. Oldershaw, 
Leicester. 

12,882. Scarro.pine, A. H. and 8. J. Waggett, Man- 
chester. 

12,888. Gavotne of Liquips in VesseLs, W. W. Ward, 

ndon. 

12,884. METALLIC ADVERTISING TaBLETs, W. Walters, 


mdon. 

12,885. Hotper for Price Tickets, A. Powell, Stoke- 
on-Trent. 

12,886. MetHop of TREaTING Zinc Orgs, H. Louis, 
Manchester. 

12,887. Gas Propucers, W. R. Herring, Glasgow. 

12,888. Sutps’ PROPELLER Berarinos, A. Dalrymple, 
Liverpool. 

12,889. Securrne Stoprers to Botriszs, H. T. and F. 
Tidy, West Croydon. 

12,890. Securninc Sarge Custopy of Lerrers, J. Adair, 
Waterford. 

12,891. Cyctg Brake Mecuanism, J. Gray, Bir- 
mingham. 

12,892. Propuctnc Moss-Likg Emproipery, J. K. 
Macdonald.—{The Singer Company Nihkmaschinen Act. 
Ges., Germany.) 

12.893. FRED- WATER Reoupators, &c., M. Dean, 
Keighley. j 





12,894. Hor WatrR Heatine Apparatus, G. Newsum, 
Bradford. 


— Gas Propucers, J. B. Smithand G. P. Wincott, 

mdon. 

12,896. Device for Usk with Certine Rosss, W. G. 
Stones, Manchester. 

12,897. Curtine the Nap on Har Bopiss, J. H. Neave, 
Manchester. 

12,898. Wispow Suave Brackst, J. F. Jones and W. 
T. Stuckey, Glasgow. 

12,899, Cork Exrractor, W. A. Walsh, Glasgow. 

12,900. Drart Recucator, J. H. Diehl, Glasgow. 

12,901. Car-coupLer, T. Y. Hughlett, TT 

12,902. EDIBLE-PRESERVING Process, J . Wedder- 
burn, London. 

12,908. WaLkrne Sticks, E. Mollard, London. 

12,904. Motor Cycir, E. Burgoyne and C. H. Ellis, 
Nottingham. 

— The UNADULTERABLE, H. K. Ramsden, Old- 

am. 

12,906. Means for ConvERTING Wort into Brsr, C. A. 
Allison.—(0. Selg, J. Bohnet, and C. F. Guntrum, 
United States.) 

12,907.. ExpLosivge Morors, J. A. Secor, London. 

12,908. Governors, J. Begtrup, London. 

ee Carts for CHILDREN, R. L. Trollope, 

mdon. 

12,910. INpicatIne Fire, F. W. Meyer, New York 
City, United States. 

12,911. Cycursts’ Trousgrs Cup, P. E. Legard, Wake- 
field, Yorkshire. 

12,912. SHirrinc Drivine Banps, G. F. G. Desvignes, 


on. 

12,913. INTERNAL ComBUsTION ENGINE CARBURETTERS, 
B. J. B. Mills.—(The Pan-American Motor Company, 
United States.) 

12,914. Fastener for Dress Bacs, &c., L. Meyer, 
London. 

— Hypraviic Macurngs, E. Oades, Wokingham, 

rks. 

12,916.. SzaLine Wax, C. Scholg, London. 

12,917. StreTcHING Trovusgrs, E. Herbert, London. 

12,918. Expansion of Arr, C. Joly, London. 

12,919. Raitway SIGNALLING Apparatus, H. Gulliver, 
London. 

12,920. SOLE-LEVELLING Macuings, A. J. Boult.— 
(United Shoe Machinery Company. United States.) 

12,921. Wages for Cycies, C. binks and J. Barr, 
London. 

12,922. Macuings for Rutino Screens, D. K. Tripp, 
London. 

12,923. WaTeR Separators, A. J. Boult.—(4. Musnicki, 
Belgium ) 

12,924. BorrLe Pressgs, J. Haley, London. 

12,925. FLJmp PRESSURE AppaRaTus, C. de Kando, 
London. 

12,925. Ax cxs for Ventcies, C. F. Hughes, London. 

12,927. SHapinc Mera, H. H. Lake.—(The Stirling 
Company, United States ) 

12,928. Digs for Metat, H. H. Lake.—(The Stirling 
Company, United States.) 

12,929. CoupLine RaiLway VEHICLEs, W. T. Clements, 


12,930. Gast W. Seck, London. 

12,931. Gotr Ciuss, H. J. Haddan.—(The Crawford 
McGregor and Canby Company, United States ) 

12,932. Dryine Apparatus for Ma.t, E. 8. Beaven, 
London. 

12,938. Giass Separator, J. M. Garrison, London. 

12,984. Gas Burner, C. W. Bernson, London. 

12,9385. Metat Articte, H. H. Lake.—(Tie Stirling 
Company, United States.) 

12,936. Rute for Priytinc Forme, A. E. Richards, 
London. 

12,987. ConTROLLING Raitway Doors, D. Grundy, 


London. 
A. M. Clark.—(C. H. Gould, 


12,938. FURNACES, 
Victoria.) 

12,939. Borter Heaper, H. H. Lake.—(The Stirling 
Company, United States.) 

12,940. Gas Generator, W. J. McClurg, London. 

12,941. Manuracturinc Axes, F. R. Schneider, 
London. 

12,942. Powgr Pumps, R. L. Howard and R. 8S. Lloyd, 
London. 

12,943. Francine Hotes in Metat Bopres, H. H. 
Lake.—(The Stirling Company, United States.) 

12,944. Corsrt, A. Pélissier, Lon? ~n. 

12,945. Moutpinc Cakes of Soap, Xc., W. Berry, 
London. 

12,946. TRANSFERRING CoaL, H. H. Lake.—(J. Camp- 
bell, United States ) 

12,947 TgeLecraPH Copg, H. H. Lake.—(C. G. Burke, 
United States ) 

12,948. Locks, E. S. Hawkins, London. 

12,949. Meta, Articies, H. H. Lake.—(The Stirling 
Company, United States). 

12,950. Manuracturg of [Ron and Stet, G. J. Snelus, 


ndon. 
12,951. SPINDLE for TwisTING Macutnegs, V. Bélanger, 


mdon. 
12,952. SHAPING Meta ARTICLES, H. H. Lake.—(The 
Stirling Company, United States.) 


12,958. Parntinc Parsses, J. P. Bryan and H. C. Sin- 
clair, London. 

12,954. Evectricat Batreriges, W. Peto.—(P. Gouin, 
France.) 


12,955. Apparatus for Coverinc Boxgs, C. W. Hobbs. 

—(T. Morgan, United States.) 

12,956. INCANDESCENT Gas Burner, C. L. J. Troc- 
quenet, London. 

12,957. Lerrer Fives, C. Alstrom, London. 

12,958. Propuctne Gas from Prat, L. L. Merrifield 
and E. J. Checkley, London. 

12,959. Propucinec Gas from Prat, L. L. Merrifield 
and E. J. Checkley, London. 

12,960. Jacguarp Apparatus, W. L. Wise.—(J. Szcze- 
panik, Austria ) 

12,961. Compingp Dinino and BILuiarp TaBLg, F. R. 
Wright, London. 

12,962. Botriinc Brgpr, S. O. Nevile, London. 

12,963. AmpBuULANCE VeEHICLEs, H. A. Hamshaw, 
London. 

12,964. Portaste Fan, H. Baer and E. Weber- 
Luginbiihl, London. 

12,965. Cash ReceptTac ig, F.C. Giinther, London. 

12,966. Batt Bgarinos, A. Riebe, Liverpool. 

12,967. PLumpine Spinpigs, W. P. Thompson.—(H. 
Kelly, United States ) 

12,968. PERPENDICULARITY of SprnDLEs, W. P, Thomp- 
son.—(H. Kelly, United States.) 

12,969. SHapinc Mstat, H. H. Lake.—(The Stirling 
Company, United States.) 

12,970. VARIABLE SPgED Gearinc for Bicycizs, G. T. 
Martin, London. 

12,971. Preventinc Cows Sg&.r-MILKInG, H. Turner, 


ndon. 
as Maxine Gas, L. F. de Blanitza and J. Herard, 


12,9738. CARDBOARD Boxes, G. Marchand, London. 
12,974. SgconpaRy Battery P ates, A. F. Madden, 


London. 
a SeconpaRy Batreries, &c., A. F. Madden, 
ndaon,. 
12,976. Wixpow Stop, W. J. Murphy, London. 
12,977. Doors, W. J. Murphy, London. 
12,978. Apparatus for IncuBaTion, W. J. Murphy, 


London. 

12,979. Paper Guipg for Typewriters, W. J. Murphy, 
London. 

12,980. CLEANING and Scourmne Woot, H. R. Riches, 
and The Wool, Hyde, and Skin Syndicate, Limited, 
London. 

12,981. Grinpinc Macuiygs, W. Robertson, London. 

12,982. Vacuum Brakes, W. E. Hardy, London. 

12,988. Knittinc Macuings, J. Y. Johnson.—(R. W. 
Scott and L. N. D. Williams, United States.) 

12,984, Negpies for Kwirtinc Macutnes, J. Y. John- 
son.—(R. W. Scott and L. N. D. Williams, United 


States. 

12,985. DIaAcETYL-DIAMIDO-URaciL, G. W. Johnson.— 
(C. F. Boehringer und Sihne, Germany.) 

12,986. Composition of Matter, ©. Woodall and C. 
Crowley, London, 
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12,987. Stanp for Hoipinc FLowgR Vasgs, H. G, 
Wilsher, London. 

12,988. CvcLe Wuerret Tires, M. Roeves, Hayling 
Island, Hampshire. 

12,989. AppaRaTus for DELIVERING Pins, E. C. Poole, 
Southampton. 

12,990. Coup.inas, G. A. C. Schenley and A. D. Smith, 
Southampton. 

12,991. INCANDESCENT Exxctric Lamps, J. Swinburne, 


mdon. 

12,992. Stop Hinoxs fur Desks and Doors, B. G. Faux, 
Hunslet. 

12,993. Hexgrs for Boots and Sxogs, F. T. Munslow, 
Liverpool. 

12,994. Coat Conveyor, J. W. White and J. 8. Forster, 


iverpool. 

ap Waste WarTerR-cLosgts, E. Butterworth, Man- 
chester. 

12,996. Cire for Tickets, C. McCallum, Glasgow. 

12,997. Hip Doucug Devices, J. H. Ross, Birmingham. 

12,998. ReELINe Yarns, R. Harrop, Manchester. 

12,999. RecorDING MECHANISM, C, H. Offord and A C. 
Barfield, London. 

18,000. Uriuistxc Heat, R, C. Thomson.—(&. Hamilton 
and W. B Wilson, Straits Settlements.) 

13,001. Lime from By-propucts, C. J. Haines, Win- 
chester. 

13,002. CLEaNsING Feep-HEATERS, E. Paul, Liverpool. 

18,003. “ Insgc Ting,” C. 8. Drayton, Halesowen. 

_— Curtain Rops, T. P. Wood, Newcastle-on- 

'yne. 

18,005. Sicuts for Riries, J. MacNaughton, Edinburgh. 

13,006. Beitinoe, A. E. Trenery, Sheffield. 

13007 ReHeatTina Furnaces, H. Nelson and F. H. 
Brooke, Sheftield. 

13,008. Erxctinc WALLS, C. Bollé.—(A. Lugina, Ger- 
man 

13,009. FiLe-cuttinc Macuings, P. Heyer, London, 

13,010. TELEPHONE, M. Byng and F. G. bell, London. 

13,011. Automatic Door Cugcks, F. T. Greenwood, 
St. Annes-on-the-Sea. 

13,012. CarpBoaRD Boxes, D. W. Williams, Birken- 


head. 

13013. Sgecurinec Wixpows, E. Kramer, Charlotten- 
burg, Germany. 

13,014. ScruBBiNG Raas, C, G. Thomas, Charlottenburg, 
Germany. 

13,015. Boarp Press, A. Mankarz, Charlottenburg, 
Germany. 

13,016. ARtTiFiciaL Eyg, V. Fukala, Charlottenburg, 
Germany. 

18,017. Racornpinec Apparatvs, A. Hill, Glasgow. 

13,018. SroppgR for Borrizs, T. Bayliss and H. Davis, 
Redditch. 

13,019. ** OxycEnia,” W. Gregory and W. Mortimore, 
Peckham. 

13,020. Racqugts, E. Farr and 8. A. Walker, London. 

13,021. Avromatic CLutcu, G. J. Philpott and G. H. 
Alderton, Brighton. 

13,022. Sprinc Hincrs, E. Bommer, London. 

18,023. Mgasurino Taps, R. 8. Baxter and W. Kirk- 
caldy, Broughty Ferry, N.B. 

13,024. Compassgs, F. 8. Reynolds, London. 

13,025. Sounpinec Macutngs, G. C. Lilley, London. 

13.026. Merauuic Carrripegs, J. Y. Johnson.—(X. W. 
Scott, United States.) 

13,027. Frrine Guns, J. Y. Johnson.—(&. W. Scott, 
Onited States.) 

13,028. AUTOMATICALLY CLostnec Doors, 8S. E. Gunyon. 
—(P. Sesino and L. Zamboni, Italy.) 

13 029. Cigar Prercers, W. J. Hornby, London. 

13,080. Propgiiine Cycugs, N. Barnsdall, Sandhurst, 


Kent. 

13,081. Botters, R. P. Wilson, London. 

13,032. Process fur Repucinc Orgs, H. A. Irvine, 
London. 

13,0338. Etectric Motor, Siemens and Co., 
Limited, and F. Lydall, London. 

18,034. Pumps, L. 8. Meintjes, London. 

13,035. Tazaps for Stairs and Fioors,J. 8. Gabriel, 
London. 

13,036. Motor Cycues, P. Taddeoli, London. 

13,037. Carryine Device, J. Moeller, London. 

13,038. Strgam Generator Covers, J. L. M. 
London. 

18,039. Guipinc TaBuLaR Work on TyPRWRITING Ma- 
cHings, 8. Goldberger, R. Mayer, and A. Brandl, 
London. 

13,040. Hanpiess Watcues, W. P. Thompson.—(J. 
Kerr, United States.) 

13,041. Fixina Titres, W. P. Thompson.—(C. Wallé, 
Norway.) 

13,042. Crucisige for MouLpine ALLoys, A. F. Cothias, 

iverpool. 

13,048. AssisTING SwaLLow1nc of PiLis, B. Koppen- 
hagen, Liverpool. 

13,044. Etectric Conpuctor Spark SPREADER, H. A. 
Bertram, Liverpool. 

13,045. Frre-arms, C. L. 8. J. Hallé and M. E. Ribben- 
trop, London. 

13,046. WaTERPROOF MarTERiaL, H. J. Haddan.—(La 
Société Veuve de Francisco Sans, E Hijos, Spain.) 

13,047. TxkeaTING Gas Water, H. Koppers, London. 

13,048. Etecrropgs for AccumULATORS, A. Tribelhorn, 


Bros. 


A. Reis, 


mdon. 
13,049. ManuracturEe of DitercEnts, G. Bamberg, 


mdon. 

13,050. Marcu Hoxper, C. E. Green and A, J. Warden, 
mdon. 

13,051. Heater for Box Irons, J. H. Smith, London. 

13,052. Sprayrnc Apparatus for Oi. Enorngs, M. 
hne, London. 

13,053. Macuing for Forminc Points of Natzs, J. W. 

Mackenzie.—(A. F. Hultyren, Russia ) 
13,054. GEOMETRICAL F1gLD InstRuMENTS, C. J. Russell, 


on. 

13,055. Gumminc Envevopgs, X&c., T. B. Kendell, 
London. 

ae ee Reapinc Desk and Copy Houper, M. Lindner, 

mdon. 

13,057. Game, J. E. Bousfield.—(2. Low, India.) 

13,058. Propucine CELLULOID-LIKE Propucts, J. Y. 
Johnson.({The Deutsche Celluloid-fabrik, Germany.) 

13,059. Propucine InpoxyL Derivatives, G. W. John- 
son.{The Deutsche Gold und Sitber Scheide-Anatalt 
vormals Roéssler, Germany.) 

13 060. Cuimnzy Pipgs, A. C. J. and F. C. A. Eliet, 
London. 

13,061. ANNEALING Furnaces, H. Kleinert, London. 








SELECTED AMERICAN PATENTS. 
From the United States Patent-office Oficial Gazette. 





669,360. Rotary Enatng, F. G. Bates, Philadelphia, 
Pa.—Filed May 28th, 1900. 

Claim.—(1) The combination in a compound rotary 
engine of a series of cylinders, each containing a 
piston, a single directing valve, ports and passages, 
whereby said single valve controls the flow of motive 
fluid to the first cylinder, the of motive fluid 
from cylinder to cylinder, and the exhaust of motive 
fluid from the last cylinder, and whereby the direction 
of flow of the motive fluid is reve by a partial 
movement of said valve, and a cut-off valve —— 
which the motive fluid flows before reaching the 
directing valve, substantially as descri The 
combination in a rotary engine of a cylinder with 
excentric piston therein, a follower having a shoe 
bearing on said piston, a follower casing having inlet 
and exhaust passages, and a single valve whereby the 
flow of motive fluid to the inlet passage and from the 
exhaust passage is governed, the follower having 
chambers separated by a partition and communica- 
ting ——— with the inlet and exhaust 8 
of the follower casing, and the shoe being pivoted to 
the follower so as to rock thereon, and having opposite 
chambers communicating with the chambers of the 





follower, and separated by a partition which bears 
upon a seat in the lower end of the follower so as to 
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prevent communication between the chambers of the 
follower and shoe, substantially as specified. 


669,367. Support For Fieip Guns, J, F. Meigs and 
R P. Stout, Bethlehem, Pa.—Filed October 10th, 


1900. 

Claim.—(1) The combination with a gun carriage of 
a rear and a forward support for the gun, a gun 
supported on said forward support to have a 
rocking movement and also a transverse move- 
ment sbout the rear support as a centre, and 
means for imparting such movements, substantially 
as set forth. (2) The combination with a gun carriage 
of a cradle, a gun longitudinally movable on the 








cradle, recoil cylinders on the cradle, means therein 
for checking the recoil of the gun, an elevating screw 
at the rear of the cradle, a forward support for 
the cradle, and means for moving the forward end 
of the cradle laterally about said screw as a centre, 
substantially as set forth. (3) The combination with 
a gun and its carriage of forward and rear supports 
for the gun, the forward support curved to correspond 
to a part of a circle having the rear support as its 
centre, and means for moving the gun laterally on its 
forward support and for changing the elevation at the 
rear, substantially as set forth. 


669,405. Murat Pump ror Type Castine, F. Wicks, 
Bsher, England.—Filed December 18th, 1899, 
Claim.—In a type-casting apparatus, the combination 
with the melting pot of a pump cylinder located 
therein and having a passage leading from the pot 
into the cylinder, a peripherally-notched disc-valve 
controlling said passage, a plunger operating in the 


[669405] 











LJ 


cylinder and provided with a cavity in its operating 
end for the — specified, a nozzle for dischargin 
the fluid metal, communicating with the interior of 
the cylinder, a peripherally-notched disc-valve con- 
trolling the said passage, and a relief valve communi- 
cating by a port or passage with said last-named 
passage, substantially as described. 
669,539. Separator, 7. Miller, New York, N.Y.-- 
Filed June 22ad, 1900. 

Claim.—A steam and water separator composed of 

an steam chamber, a curved concentric water 


669539] 








pocket arranged below and beyond the steam chamber, 
and of a curved slot that connects the outer circum- 
ference of the steam chamber with the inner circum- 
ference of the water pocket, substantially as specified. 
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CABLING THE EDINBURGH TRAMWAYS, 
No, I, 

Tuts large and important undertaking, commenced 
over four years ago, is now approaching completion, and 
as numerous improvements and novelties have been 
introduced in the construction of the lines, it will give to 
Edinburgh the best system of cable tramways in the 
world. The system includes 42°4 miles of track, ex- 
tending over 21 miles of street, and, with three excep 
tions, viz., those of Kansas City and San Francisco with 
their 60 miles of track each, and Melbourne with its 
88 miles, forms also the greatest in the world worked by 
one company. Edinburgh is a city which, from its hilly 
characteristics and the consequent steep gradients which 
have to be traversed, is peculiarly suited for cable traction, 
as the weight of the descending cars assists materially in 
dragging the ascending cars up-hill, and effects a saving in 
steam power which no other system of haulage could 
bring about. The work presented a good many difficulties 
on account of the numerous crossings, junctions, and 
curves which had to be dealt with, and the inventive 
genius of Mr. Colam, the chief engineer, has been called 
into requisition at every step. In other large systems 
difficulties of the kind have generally been got over by 
the expensive method of multiplying power stations, but 
in Edinburgh they have been surmounted by different 
means, much more economical both in construction and 
in working. One distinguishing feature is the number of 
cables wrought from each power station, as many as five 
being worked from one station, 

Another distinguishing feature is the introduction of 
short auxiliary cables for taking the cars over junctions 
and crossings at a walking pace, the speed being only four 
miles an hour, which is but half that of the main cables. 
In America the custom has been to get over junctions and 
crossings by charging them at full speed, taking up the 
gripper on approaching and letting the momentum of the 
cars carry them over the crossings, when the gripper is 
again put down to seize the cable on the other side. 
In Edinburgh, however, this method would not be 
practicable; the speed of the cars being much less than 
that used in America would be insufficient to develope 
the requisite degree of momentum for the purpose, and 
the places where most of the crossings and junctions 
occur are too confined and crowded wiih traffic to admit 
of such a mode of crossing being practised with safety. 
The crossings in the Edinburgh system are got over in 
the following manner :—On reaching the proper point on 
one side of the crossing the driver brings his car to rest, 
and unscrews his gripper, when the main cable, owing to 
a slight deflection, flies out of its jaws automatically, and 
the auxiliary cable is then in position to be secured by 
merely closing the gripper. He then traverses the cross- 
ing at a walking pace until he reaches the other end of 
the short auxiliary cable, when by repeating the same 
movements the auxiliary cable is let go and the main 
cable secured. These operations are greatly facilitated 
by the gripper being provided with two pairs of jaws, one 
on each side. 

In most cases the auxiliary and main cables overlap 
sufficiently to admit of the change of cables being effected 
in the manner above described; but in one case or two 
the car has to be advanced a small distance after the 
front gripper has been released before the other cable 
can be caught up. This is done by means of the rear 
gripper, which the driver can also work from the front 
end of the car, it being a peculiar and important feature 
of these new cars that both grippers can be worked from 
either end. The two are connected by a rod below the 
car, and by merely moving a lever the driver can throw 
either gripper into or out of gear. Advantage can be 
be taken of this arrangement in case of anything going 
wrong with the front gripper, as the driver can, if neces- 
sary, drop the lower part of it down into the conduit out 
of the way, and proceed by means of the rear gripper. 
The short auxiliary cables are driven by the main cables. 
At the junctions these last pass round, and in many 
cases are returned by large vertical pulleys in pits, on 
the axles of which smaller pulleys of half the diameter 
are fixed, round which the auxiliary cables are passed, 
and thus driven at half the speed of the main cables. 
These arrangements admit of the cars being stopped in a 
moment at any point of the crossing or junction and 
started again, a thing which could not be done by the 
American system, whatever might be the consequence. 

Most of the streets included in the system were pre- 
viously provided with horse tramways, and these had to 
be kept working all the time the conversion was being 
carried out, which added to the time and labour involved 
in the execution of the work. The method adopted was 
to deal with two or three hundred yards of track at a 
time, confining the car traffic for that distance to the 
other track, temporary cross-over rails being provided at 
both ends for that purpose. As portions of the cable 
track were finished they were utilised by horse cars. 

Construction of conduit.—On raising the old rails and 
paving, a trench had first to be dug to a depth of 30in., 
in the bottom of which were laid drain pipes 6in. in 
diameter, and above these a few inches of concrete were 
placed. Upon this cast iron brackets or yokes, as they 
are often called from their appearance, were set across 
the track at a distance of 4ft. apart. These brackets are 
lin. thick, 2lin. wide, and round the whole of the inner 
aperture, and also round the outer edge up to the points 
where the brackets are connected by tie rods to the 
track rails, is a rim projecting 3in. on each side at right 
angles to the road surface. The internal aperture is 
19in. in depth. Into the tops of these brackets the slot 
rails are bolted, which keep them in position. Short 
pieces of plank curved outside to match the inside 
curvature of the brackets, and of length to extend 
from one bracket to another, are inserted inside, and 
the surrounding space then filled in with concrete. 
When this has set sufficiently a hook is passed down 
through the slot and inserted in a staple on the 
inside of the plank, which is by this means dragged 








along the conduit until an opening is reached at which 
it can be removed. The walls of the conduit are 
thus composed entirely of concrete, except on the top, 
where the horizontal-portions of the slot rail form a 
covering. Fig. 1 represents a section of the track upon 
the surface of the bracket, showing the drain pipe, form 
of bracket, slot rail, and mode of fastening to the track 
rails with iron ties. Fig. 2 represents a section of track 
midway between two brackets, showing the shape of the 
conduit and slot rail. The single rail weighs 48]b. per 
yard, giving 96 lb. per yard for the pair of rails forming 
the slot. The track is covered all over with a thick 
layer of cement concrete on which the track rails and 
paving-stones are set, a thin layer of coarse sand forming 
the requisite bedding. An important improvement has 





In Strathearn-road and Grange-road a novelty in the 
form of an interlacing double line is deserving of notice. 
For about three-quarters of a mile the street was too 
narrow to permit of the usual double track being put 
down, while there was at the same time a desire to 
obviate the tear and wear and great noise at the points 
inseparable from a single track with passing places. This 
led Mr. Colam to devise a plan of making the two tracks 
interlace so as to occupy only the width of a single track, 
the rails of each track being brought hard up against 
those of the other. The guard of the one rail is counter- 
sunk into the tread of the other, and the two rails are 
bolted together at the joints through the fish-plates. By 
this means track points are dispensed with at each diver- 
sion to the single line; and these are the parts which so 














Fig. 1-SECTION OF TRACK AT YOKE 


been made in the filling up of the joints between the 
paving setts. Melted pitch is found to give a very good 
waterproof foundation, but it is apt to become soft and 
bubble up at the top in warm weather. This objection 
has been got over by pouring in melted pitch until it 
stands half-way up the joints, and then filling up the 
remaining space with cement grouting. This combination 
grouting is found to answer admirably. The cable-carrying 
pulleys inthe conduit are of the ordinary type, set 
vertically on the straights and obliquely or horizontally 
on the curves. When fixed horizontally, the undersides 
of the pulleys are gang with a broad projecting flange 
to prevent the cable from slipping down off them. An 
important improvement, however, has been made in the 
removable covers for giving access to the pulleys. Instead 











Fig. 2—SECTION OF TRACK BETWEEN YOKES 


of being filled in as usual with wooden blocks, which 
have a bad appearance on stone paved streets, the covers 
are filled in with neatly dressed stone setts, so that they 
are scarcely noticeable. In order to produce a perfectly 
substantial job, not only new rails but new paving setts 
have been used throughout, both along the edges of the 
track and between the rails. Over 30,000 tons of 
specially-dressed setts have been used, about two-thirds of 
which have been obtained from the famous Quenast 
quarries in Belgium, and the remainder from Aberdeen 
and Wales. This Quenast stone, which is a quartz 
porphyry, is peculiarly well adapted for paving purposes. 
It is intensely hard, as well as extremely tough, and 
admits of being very neatly dressed—qualities which by 
no means always co-exist in the same stone. The Quenast 
stone, from its exceptional durability, has been used in 
all places where the street traffic is heaviest. 

New steel girder rails of superior quality have been 
used throughout, weighing 83lb. per yard, the normal 
length being 82ft. Fig. 3 represents a section of the rail 
and fish-plates at one of 
the joints. It is 6}in. in 
height, and 6in. in width 
at the base. It will be 
seen from the section that 
the mode of dealing with 
the joint and fish-plates, 
which is considered an im- 
provement, presents a de- 
parture from the usual 
practice in this country, 
although it has been em- 
ployed in various other 
— sinceit was adopted 
or Edinburgh. The tread 
of the rail, which is about 
lin. wide, is cut away to 
| the extent of half its 

breadth for the whole 

Fig. 3-RAIL AND FISHPLATE length of the fish-plate, 
which is about 24in. 

The fish-plate on this side is carried up flush with 
the tread to take the place of the part of the rail 
cut away, and thus forms half of the bearing surface 
for the wheels. There is no break through the entire 
breadth of the tread, but only breaks extending halfway 
across in three different places. The arrangement 
produces a very firm and smooth joint, and has been 
patented by Dick, Kerr, and Co. The fish-plates, which 
are of extra strength, are secured by six bolts of lin. in 
diameter, and a distinguishing feature is the special 
countersunk nut. The result of the countersinking is 
that the outermost part of the head of the nut and bolt 
is in perpendicular line with the edge of the rail head on 
both sides, which admits of the paving stones being 
brought up close to the rail head without the trouble and 
expense of cutting holes in the sides of these to accom- 








modate the nuts and bolt heads. 











Fig. 4—SECTION OF INTERLACED TRACK 


speedily get worn down and cause great noise at the pass- 
ing of cars. The outgoing and incoming portions of the 
cable both run in the same conduit, each upon its own 
set of pulleys, and separated horizontally by a space of 
2in. or 3in. A section of the interlaced tracks is shown 
in Fig. 4, the circles representing the position of the 
cable in the conduit. Fig. 5 represents a section of the 
double rail on a larger scale. 

A- somewhat similar arrangement has been rendered 
necessary in the lane leading from the main street to the 
Tollcross dep6t, owing to its narrowness in parts. The track 
on leaving the depot is single, and further on, where suffi- 
cient space is available, it becomes double, to afford a 
passing place for cars coming out and going in. As it 
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Fig. 5-SECT.ON O* DOUBLE RAIL 


approaches the main street again, the fact that there 
would not be room with the tracks at the ordinary 
distance apart to take the cars round the pavement 
corners in opposite directions necessitated the bringing 
of the inner rails of the two tracks close together for 
some distance, so as to form a sort of double rail, a section 
of which is shown in Fig. 6. 

The cars.—The new cars are handsome and com- 
modious vehicles, roomy on the platforms, stairs, 
and top, and admirably lighted inside. When all the 
routes are open one hundred and fifty of these will be 
required at a cost of £445 each, including grippers and 
all equipments. They have been designed by Mr. 
Colam and Mr. J. E. Pitcairn, general manager of the Edin- 
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Fig. 6-SECTION OF DOUBLE RAIL 


burgh District Tramway Company. The eight-wheeled 
type with two bogies has been adopted. The bogies 
weigh much less than those of the older cars, being built 
of light steel stamped out, and the wheels are much 
nearer to each other than usual. The total length of the 
car is 26ft. 6in., and the outside body length is 15ft. 
There is accommodation for twenty passengers inside 
and twenty-eight outside. The total weight of the car is 
slightly under 4 tons 15 cwt. - 

The grippers.—An important feature in this cable 
installation are the alterations and improvements made 
by Mr. Colam in the grippers. As the cable is carried 
sometimes on one side of the slot line and sometimes on 
the other at the various crossings and junctions, it was 
found necessary to provide a gripper with two pairs of 
jaws, one on each side of the shank; and means were also 
found necessary to enable the driver to manipulate the 
rear gripper from the front platform, since at crossings, 
cars, as has been already mentioned, require at times to 
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be hauled short distances by the rear gripper. Again, as 
the relative positions of the car platform and the bogie 
underneath change in rounding curves, some provision is 
necessary to enable the gripper to accommodate itself to 
the altering positions. Formerly an oblong opening was 
provided in the car platform to enable the upper part of 
the gripper to move in a lateral direction. In the new 
cars, however, this lateral play is abolished, the upper 
= of the gripper being enclosed in a neat iron case 

rmly bolted to the car platform, while an ingenious 
arrangement has been introduced to enable the lower 
portion of the gripper to follow the slot line. The con- 
necting-rod of the gripper is fitted at each end with a 
double Hooks’, or universal joint, and it can also elongate 
or shorten automatically to suit the varying distance on 
curves between the platform attachment and the cable, 
by means ofa spindle sliding in a long socket or sleeve. 
With this arrangement the connecting-rod can be revolved 
without difficulty, even though bent at the joint to a con- 
siderable angle. The steel of which the grippers are 
made has to be of fine quality, but does not admit of a 
very hard temper, else it would be very apt to snap under 
the sudden stress caused by the gripper seizing the cable 
at full speed, and hence these expensive pieces of 
mechanism wear out rather rapidly in the jaws. The inertia 
of a car at rest cannot be overcome all at once, the steady 
application of force for some time being necessary ; hence, 
when the jaws of a gripper close upon a cable at full 
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Fig. 7—-DOUBLE JAW GRIPPER 


speed, something must give way. The cable consequently 
slips through the jaws of the gripper at first, the slipping 
action getting less and less as the speed of the car 
increases, until the latter is moving at the same rate as 
the cable, when the stripping action ceases altogether. 
In this way the jaws are subjected to a good deal of tear 
and wear. To obviate this, curved shields of cast iron, 
about }in. in thickness, and of fine quality, but of no great 
hardness, are inserted in the jaws, and when these are 
worn out they can be readily replaced by fresh shields, 
which do not cost much, as they can be cast in any 
quantity at a neighbouring foundry. The shank of the 
gripper is also rather speedily worn at the street level by 
stripping against the slot rail. This has been got over by 
making the shank slightly thinner at that part, and fixing 
on.thin case-hardened plates of steel on both sides by 
small screws. These small plates can be renewed as 
often as required. Another improvement consists in 
fixing the driver’s wheel for working the gripper in a 
vertical Pee ae like the steering wheel of a ship, which 
it resembles in form. In this position it can be turned 
with much greater ease and speed, and is less in the way 
than when horizontal. Fig. 7 is a cross section of the 
double-jawed gripper, and its normal position in the 
conduit. The horizontal dotted line A represents the 
— level, and the heavy black line a section of the slot 
rail. 








AFTER an experience of two years, and a loss of nearly 
£10,009, the Blackburn Corporation have decided to abandon 
ld. fares on their electric tramways, and charge 1}d. from 


the centre of the town to the borough boundary in every direction. 





LIGHT OIL-MOTOR CARS. 
By Capt. C, C. Loncripeg, M. Inst, Mech, E., &e. 
No. Il. 

(2) One revolution impulse engine.—The obvious 
advantages of a motor having one impulse in every 
revolution led Mr. Dugald Clerk to devise what is called 
the Clerk cycle. Here all the operations of charging, 
compressing, exploding, and exhausting ave completed in 
one revolution of the engine, and an impulse is given at 
every out-stroke. The original Clerk engine had two 
cylinders; one, called the “ displacer,”’ of which the function 
was to feed the charge into the cylinder and to assist in 
displacing the burnt gases; the other cylinder acted as 
compressor and motor. The action was as follows :—On 
its out-stroke the “ displacer ” piston drew in the charge, 
and had already begun its return stroke by the time the 
motor piston had uncovered the exhaust ports. At this 
moment a valve from the “ displacer’’ opened, and the 
fresh charge entering the motor cylinder, swept out 
before it the remains of the burnt gases. The charge 
was then compressed by the motor piston and fired in 
the usual way, giving the next forward stroke. 

The idea so ingeniously devised and executed by the 
inventor has been the forerunner of several gas engines 
which merit the attention of motor makers. In the 
Robson engine, made by Tangyes and Co., the front part 
of the cylinder is closed and provided with a piston-rod, 
piston, cylinder cover, and stuffing-box. The second 
cylinder so formed acts as Clerk’s “‘displacer.” The 
action is obvious. 

In the Day engine, with the exception of the gas inlet 
valve connected with the governor, the engine is abso- 
lutely valveless. The piston operates the crank shaft in 
a boxed-in space, serving as reservoir for the explosive 
mixture. The port connecting this reservoir with the 
cylinder, the air inlet to the reservoir, and the cylinder 
exhaust port, are all valveless passages arranged in the 
cylinder sides, being opened or closed by the crossing of 
the piston. Action takes place thus :—On the instroke, 
pressure in the reservoir is reduced 3 lb. or 4 1b. below 
atmosphere. At or near the end of this stroke, the lower 
edge of the piston uncovers the air inlet, and air fills the 
reservoir. At the same time gas is admitted. On the 
outstroke this mixture is compressed 3 1b. or 4b. above 
atmosphere. Towards the end of this stroke the exhaust 
port is uncovered, and at the stroke end the inlet from 
reservoir is crossed. The charge, under slight pressure, 
then enters the cylinder, strikes a baftle plate on the 
piston, is deflected to the bottom of the cylinder, and 
sweeping round, expels the exhaust and fills the cylinder. 
On the in-stroke the charge is compressed and then fired. 

This engine, which can be run in either direction, has 
been imitated in a number of oil motors. The Nash 
motor of the National Meter Company of New York, 
though not so simple, resembles the Day engine. 
Another instance of the same type is the kerosene motor 
of Mietz and Weiss, of New York. The Sintz engine 
of the Sintz Gas Engine Company, Michigan, closely 
follows the Day design, and is" practically valveless.* A 
boat driven by a Sintz duplex motor was exhibited at 
Chicago in 1893, and since then many small marine 
engines have been made. The Wolferine is another 
American gasoline motor very similar to the Day, and is 
also used for marine work. A further instance is the 
Palmer petrol motor designed for launches; also the 
Monarch, now running in several launches on the Thames. 
The American Facile motor, a modification of the English 
Britannia, also employs the enclosed crank chamber. 

Another method followed by makers of impulse-every- 
revolution motors is illustrated by the Duplex engine, 
made by the Paris Company of that name. The motor is 
double-acting, impulse being given alternately on either 
side of the piston. The gas andair valves are at one end of 
the cylinder, ignition tubes and exhaust ports are at both 
ends. The charge is conveyed to either side alternately 
by a passage. The usual cycle is thus performed alter- 
nately at either end. As early as 1885 Edward Butler 
exhibited an oil motor on somewhat similar lines. The 
cylinders were double-acting, the in-stroke drawing in air 
at the front and afterwards compressing it; the mixture 
then passed to the back end of the cylinder, in which 
alone explosion took place. 

The Blaxton Engineering Company, Limited, manufac- 
ture another type of impulse-every-revolution engine. 
The engine has two pistons connected to acommon trunk. 
The back piston fits the motor cylinder and the front 
piston the enlarged prolongation of the motor cylinder, 
made by boring the guides. The annular space left 
between the latter and the trunk constitutes a pump 
chamber. During the out-stroke a vacuum is created in 
this chamber, the degree of which is regulated by con- 
necting the chamber with an air vessel of suitable size. 
On nearing the end of its in-stroke, the motor piston 
uncovers a ring of exhaust ports, opening into an exhaust 
pipe, fitted with non-return valves. The cylinder pressure 
is therefore immediately reduced to atmosphere. As the 
piston continues its stroke a mechanically-operated valve 
is opened between the motor cylinder and the partial 
vacuum of the pump chamber. The rest of the exhaust 
gases are sucked into the pump charaber, and at the same 
time a fresh charge enters through the admission valve. 
On the return stroke, compression begins as soon as the 
motor piston crosses the ring of exhaust ports, which then 
provide an escape for the gases in the pump chamber. 
Governing is effected by keeping this valve closed, so that 
no fresh charge is admitted, and the next out-stroke is an 
idle one. 

* The Dawson valveless engine is constructed on a plan attempted by 
many inventors, namely, ports covered And uncovered by a rotating 
piston. In the Dawson engine a rod, connected by a universal joint to 
the piston, carries a worm wheel en g with a similar wheel on the 
crank, thus rotating the piston. ere are two apertures in the 
piston on the same diameter, and the cylinder has similar openings for 
exhaust and admission. The combination of translation and rotation 
admits gas through part of the forward stroke, the aperture in the 
piston is then closed until the end of compression. As the piston again 
revolves the hole in the piston crosses the exhaust. The method is 
complicated, the large working surface of the piston increases friction, 


and the cylinder ports must be long and spiral. The de therefore, 
is not to be commended. - . —_ ‘ 








M. Foyal has constructed a motor on what may be 
termed a mid-valve design. On explosion expansion takes 
place, till the piston crosses an open port about half-way 
in the cylinder. When this is crossed the cylinder 
pressure falls to that of the atmosphere, but the piston is 
allowed to travel further, and thus creating a suction, 
draws in fresh air. On returning, as soon as the piston 
recrosses the midway valve, an exhaust valve at the 
cylinder end is opened and part of the burnt gases is 
driven out. The valve is then closed and compression 
completed, followed by ignition. No cylinder cooling is 
said to be needed, and there is stated to be 30 per cent. 
increased efficiency. Owing to the claim that the fresh 
charge does not readily mix with the burnt gases, none 
of the former is said to be lost through the exhaust. 
There is no doubt that the idea is ingenious. But there 
seems no particular reason for any increase of efficiency. 

The advantages of impulse-every-revolution motors 
are that two lighter explosions can be substituted for one 
heavy one, consequently there is less shock and vibra- 
tion, the fly-wheel and moving parts can be lightened, 
and the running is more regular. On the other hand, 
most designs are rather more complicated; and the 
double explosion may cause more difficulty in cylinder 
cooling. The writer, however, is of opinion that, as far 
as designing is concerned, it is in this direction there is 
most scope for development. 

Having discussed the two distinct cycles on which oil 
motors are built, it will be convenient to consider the 
details involved. 

III. The motor charge.—The technical term “ true 
explosive mixture” expresses the mingling of such 
proportions of air—oxygen—and oil or spirit vapour as are 
needed for complete combustion. Such proportions pro- 
duce the most explosive mixture that the ingredients can 
form. Within narrow limits these proportions can be 
varied without destroying explosibility. But the more 
the mixture is diluted by air or burnt gases the more the 
explosibility is reduced. When the dilution is carried so 
far that even inflammability ceases, the mixture is said 
to have reached its critical point. It is, however, import- 
ant to note that the. mixture may again be rendered 
inflammable by two methods — either by raising its 
temperature, or by increasing its compression. As both 
of these operations take place in the cylinder of the oil 
motor, it is possible to use there mixtures that at 
atmospheric temperature and pressure would be inex- 
plosive. At the same time, the ability to moderate the 
explosive power of the charge by diluting or by altering 
the compression supplies a means of governing. 

The critical point of oil mixtures naturally varies with 
the nature of the oil. For motor purposes the hydro- 
carbons used may be classed as heavy oils with 
comparatively high flash point, such as the American 
Royal Daylight, Ordinary, Water White, and Tea Rose 
brands; or the Russian Russoline, Russian Lustre, «c., 
or the Scotch paraftin oils—and as light oils with a low 
flash point, commonly termed petrol, gasoline, benzoline, 
naphtha, &c. But whatever * the oil used, the limits 
of explosibility can be varied by temperature and com- 
pression. 

Since the heavier oils are less than half the cost of the 
light spirits, it might be asked why the more expensive 
and dangerous material is almost exclusively employed. 
For automobile work the reasons are sufficiently clear. 
The difficulties of vaporising and burning heavy oils are 
greater, and their unsatisfactory combustion under the 
extreme variations of power required cause trouble by 
fouling the cylinder and valves, and by increasing the 
smell of the exhaust. Again the lesser explosive power 
of the oil involves the use of large and therefore heavier 
motors. For marine use, these objections are greatly 
reduced, and the safety in the storage and use of heavy 
oils makes petroleum engines a formidable rival to the 
light petrol motor. 

The average amount of hydrocarbon required by oil 
motors is roughly °85 lb. of ordinary petroleum, or ‘94 Ib. 
of petrol, that is about one pint of either per brake horse- 
power per hour. In Engineering, November 16th, 1900, 
Mr. G. F. Desjacques entered into calculations, from 
which he derived that in order to develop one horse- 
power from a true explosive mixture, one-thirteenth of a 
drachm* per second, or 277 drachms per hour of the 
petrol} are required. As the usual number is 225 
drachms per hour, it appears that about one-fifth more 
air is admitted than is theoretically needed for perfect 
combustion. To form the true explosive mixture with 
the petrol described, 15 parts of air, by weight, would be 
needed for one part of petrol; or, speaking in volumes, 
one drachm of petrol would require 1240 cubic inches of 
air at ordinary temperature and atmospheric pressure. 
One horse-power per second on the driving shaft, there- 
fore, requires one-thirteenth of the above, or, say, 100 
cubic inches of mixture per second. From this the size 
of the cylinder, air and exhaust valves can be determined. 

The charge requiring a fixed quantity of hydrocarbon, 
it is necessary to use some means for supplying the given 
quantity. The need is evidently greater where the 
cylinders are large or the charges heavy. But even for 
small motors, a perfect design should ensure accurate 
charge measurement. Mere gravity feeds are inaccurate, 
and in large motors may be positively dangerous. Among 
positive devices for oil measurement, is the pump of the 
Crossley oil engine, which fills a measure of the desired 
size, and on the opening of the valve the oil is sucked 
into the vaporiser, air following to clear out all the oil. 
In Roots’ motor, the oil, under air pressure, flows into a 
bath kept at constant level by an overflow hole. A 
grooved spindle reciprocates into the bath. The oil is 
drawn out in the grooves, and either falls or is blown 
away by an air current, and carried to the vaporiser. In 
the Weyman and Hitchcock’s engine the oil supply is 
pumped through a sight-feed tube. In Wells Brothers’ 
oil engine, a rotating taper plug measures out the oil 





* 1 drachm = 60 drops. 
+ Assuming the petrol to consist, by weight, of 86 parts of carbon and 
14 parts of hydrogen. 
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charge. In the Koch automobile motor a pumpis used, 
with a regulator for adjusting the oil supply. One of the 
few French petrol motors that appear to have adopted a 
positive oil measurer is the Gobron-Brillié. The appa- 
ratus consists of a truncated cone, carrying round its 
circumference a number of small bucket grooves, in which 
petrol is carried. The cone is rotated, and at each 
charging period one of the grooves comes opposite an 
outlet through which the oil is discharged. Quite a 
number of American petrol] motors use positive measurers, 
usually of the pump type. For instance, the Webster, 
White and Middleton, New Era, Pierce, Springfield, &c. 
An excessive majority of petrol motors, especially in 
England, have no positive measurers, and use only 
approximately accurate charges. The two methods 
mostly in use are to impregnate air by passing it through 
or over petrol, or to saturate air by finely divided petrol 
spray. The former is known as surface carburetting, 
the latter as spray carburetting. One of the simplest 
surface contact carburetters is that of the Ariel tricycle 
motor. Itisa box containing petrol, which is volatilised 
and taken up by air, which enters in proportion as the 
carburetted air is drawn off. Constant splashing from 
the jolting of the vehicle keeps the surface wetted with 
a film of petrol in the best condition for evaporation. 
The Bechstein petrol motor, of Altenburg, uses an equal 
simple contrivance—an air-tight petrol receiver—through 
which a blast of air, regulated by the suetion stroke of 
the motor, is passed. The air is saturated in its passage, 
and the explosive charge generated stroke by stroke. In 
the Van Duzen gasoline motor, petrol is contained in a 
receiver. Air is drawn up through a vertical tube below 
the receiver, and lifts a valve, causing oil to descend. 
This mingles with the air, as it travels through another 
lift valve and down the sides of a vertical carburetter. 
The oil is evaporated, without heat, by the air current, as 
it drops through gauze rings. In the Daimler 1885, the 
Benz 1898, and the Aster motor, air was carburetted by 
passing through petrol, perfectly maintained at a constant 
level so as to give equal carburation. But this form has 
been generally replaced by surface contact, as in the car- 
buretters of MM. de Dion-Bouton, Delahaye, Laudry- 
Beyroux, Maison Parisienne, &c. In some cases, asin the 
Foos gasoline engine, of the Foos Gas Engine Co., Spring- 
field, Ohio, the air is pre-heated by passing through the 
exhaust. 

It is quite clear that such methods can give only ap- 
proximately constant and accurate charges. Variations 
of temperature due to weather, or to the cold produced 
by evaporation, greatly affect the speed and completeness 
of carburetting. Again, the air first carries the most 
volatile parts of the petrol, leaving a residue that becomes 
more difficult to volatilise.* Thus the quality of the 
charge is altered. The quantity also of the carburetted 
air, depending on the aspiration of the motor, is not 
accurately measured. Attempts to obtain constant car- 
buration by passing air through petrol maintained at 
constant level are, under the conditions of travelling, quite 
futile. As a makeshift, surface carburetting is simple, 
reliable, and lends itself readily to the purpose of 
governing. 








UTILISATION OF BLAST FURNACE GASES FOR 
THE PRODUCTION OF POWER. 
No. IL. 

Tue director of the Differdingen Ironworks has drawn 
up a comprehensive report on the advantages obtained at 
Differdingen. In February, 1900, the quantity of dust 
per cubic metre of the gas, after freeing it from the 
coarse, heavy dust, was 1°9 grammes before entering the 
fan and 0°68 gramme on leaving it, but too little water 
had been used. The larger the quantity, the smaller the 
percentage of dust. In March, when the amount had 
been increased, the gases were found to contain 10°6 
grammes per cubic metre at the furnace, 5°3 grammes 
after passing the first purifiers for retaining the heavy 
dust, 2:7 grammes in front of the fan, and 0°23 gramme 
on leaving it. Temperature of the gases: Before the fan, 
115 deg. Fah.; leaving it, 104 deg. Fah. Temperature of 
the water: In, 90deg. Fah.; out, 100 deg. Fah. This rise 
is accounted for by the conversion of work into heatin the 
fan. Pressure of the gases 1lin. of water before the fan, 
8lin. to 4in after it, 2in. at the engines. From forty- 
one chemical analyses the gases were found to contain 
8°50 per cent. CO,; 0°71 per cent. 0; 27°41 per cent. 
CO; 4°31 per cent. H; 0°30 per cent. methane; 58°77 
per cent. N, corresponding to a heating value of 
108°8 B.T.U. per cubic foot. Consumption of gas per 
horse-power hour, ie taken at 3 cubic metres, or 106 cubic 
feet. The composition of the dust was also carefully 
analysed. 

At Differdingen it is assumed that 50 per cent. of the 
dust in the gases coming straight from the furnaces is 
withdrawn in the large purifiers, 25 per cent. in the pipes 
leading to the fan, and 25 per cent. in the latter. With 
five engines, each developing 600 horse-power, the con- 
sumption is taken at 9000 cubic metres, or 317,790 
cubic feet per hour. This quantity can be treated by one 
fan, and is calculated to require 14 cubic metres (= 494 
cubic feet of water) per hour, and from it 44 1b. of dust 
per hour should be extracted, or 1056 lb. per twenty-four 
hours. The tanks or receivers must be enlarged, since 
one is filled in 4} hours, but Herr Liirmann considers 
that the dust, when churned up in the fan with the water 
into slime, forms larger particles, and is more easily 
deposited than when, as in the gas washers hitherto 
used, the fine particles are simply wetted. In the latter 
case, as at the Georgsmarien works, a large quantity of 
slightly turbid water is produced, which, being cleared 
with much difficulty, requires inconveniently large 
settling tanks. For these there is not always space in 
ironworks. The Dudelingen and Differdingen works 
have taken out a patent for this process of cleaning gases 
with afan. It is curious to note that, when there is a 





* To avoid this, the Loyal carburetter draws off petrol from the bottom. 





pressing need for any special improvement, different 
people in different places frequently hit upon the same 
idea. Thus, at the Eisleben Works a fan has also been 
started to clean the gases for a Kérting gas engine. 

The cooling water required at Differdingen for the gas 
engines is 22 lb. per horse-power hour, of which four-fifths 
are for cooling the piston. For this purpose the water 
must be at a pressure of at least four atmospheres, to 
counteract the churning motion of the piston. By 
neglecting this precaution difficulties were at first 
experienced with the engines at Differdingen. Before 
the gases were cleansed in the fan, the consumption of 
lubricating oil was very large, because of the quantities of 
dust carried into the cylinder; it is now reduced to 
143 lb. per engine per twenty-four hours, besides a 
certain quantity of grease. The oil and grease are 
recovered and used over again in other machinery at the 
works. An elaborate table given by Herr Liiromann 
shows the periods of work and of stoppage for each 
engine. Of these, three are for electric power, a fourth 
usually drives the air-blowing cylinders, but may be 
coupled to a dynamo in case of need. A fifth engine, 
the first worked at Differdingen, underwent considerable 
repairs, because of the dust in the gases, before a fan 
was used to purify them. 

That engines driving the air-blowing cylinders do not 
run so long without repairs as those coupled to dynamos 
is a fact now proved. The reason is said to be that the 
former always run under full load, while the electric 
engines, having varying power to furnish, often run light. 
Nevertheless, the stoppages for cleaning are very few. 

It is intended to set up a second fan at Differdingen 
of the same size as the first. With the two all the gas 
required for the nine engines can be treated, and the 
proportion of dust may, it is hoped, be reduced to 
0°1 gramme per cubic metre. The second fan, to receive 
the already partly purified gases, is to be placed higher 
than the first, and the comparatively clean water from it 
runs into the latter, and thence into the settling tanks. 
Thus the two fans may be worked with no more water 
than at present. A large fan, treating 1000 cubic metres 
of gas per minute, is to be fixed in the gas main, in order 
to reduce the dust to 0°3 gramme per cubic metre through- 
out the whole quantity of gas required for boilers and gas 
engines. This gas, drawn from the four blast furnaces, is 
reckoned at about 50,000,000 cubic feet in the twenty- 
four hours. Such purification on a large scale is con- 
sidered at Differdingen as sufficient for the gas burnt 
under the boilers. For the gas engines it is then to be 
passed through one or both of the two smaller fans, or 
through the Theisen apparatus. To drive the large fan a 
100 horse-power electromotor will be required; but in 
proportion to the enormous quantity of gas cleansed this 
power is small. The gas engine furnishing it would only 
consume about 7 to 8 per cent. of the total quantity 
generated. This novel method of using a fan to cleanse 
high-furnace gases, which has only been employed for a 
short time, will doubtless undergo considerable modifica- 
tions and improvements. Thus the water used for 
washing the gases absorbs carbonic acid, and its capacity 
in this respect should be increased and the value of the 
high-furnace gases enhanced. Further experiments in 
this direction will be anxiously expected. ‘I'he arrange- 
ments in force at the various German works for treating 
the dust in the gases are shown in tabular form in Herr 
Liirmann’s paper. 

B.—Present arrangement of gas engines for blast 
furnace gases.—Three of the chief German firms supply 
gas engines for blast furnace gases, namely, the Gas 
Motoren Fabrik, Deutz, who make their well-known Otto 
engines; the Deutsche Kraft Gesellschaft, at Berlin, 
makers of the Oechelhaiiser two-cycle engine; and 
Koérting Brothers, at Hanover, who build four and two- 
cycle engines for this class of work. All these motors have 
been repeatedly described. An account of the two-cycle 
double-acting Korting engine will be found in THe Enat- 
NERR, January 4th, 1901. The arrangement of the cylinders 
may be tandem or side-by-side, and usually all the pistons, 
up to four, or even eight, work upon the same crank shaft. 
The Deutz firm have not made engines of more than 300 
horse-power per cylinder; a four-cylinder engine would 
thus give 1200 horse-power. They have constructed 
eighteen engines, with an aggregate of 5900 horse-power, 
and have thirteen more, developing 7450 horse-power, in 
hand. At Dudelingen there are two 600 horse-power 
Deutz engines, and one of 1000 horse-power. The Deutz 
firm turn out 1500 horse-power per month. The Société 
Cockerill build four-cycle engines of the Simplex type, 
developing 600 horse-power per cylinder; four of these 
would thus give an aggregate of 2400 horse-power, and 
36,000 horse-power are now at work, or in course of 
construction. The Oechelhaiiser two-cycle engines give 
300 horse-power, 600 horse-power, and up to 1000 horse- 
power per cylinder; two would thus yield 2000 horse- 
power with only two cylinders. Three of 1800 horse- 
power are already at work, and eighteen, giving a total 
of 14,500 horse-power, in course of construction. MM. 
Kérting have made their two-cycle single-cylinder double- 
acting engine up to 500 horse-power ; seven are now in 
hand, developing altogether 4250 horse-power, and 
amongst these there are two double-acting two cycle 
engines with two cylinders, each giving 1000 horse-power. 

The Simplex engine has been often described, but for 
blast-furnace work some modifications have been intro- 
duced by the engineers at Seraing. The governor acts 
not only on the gas valve, but also on the water supply, 
and cuts off the gas if, from any cause, the circulation of 
water is impeded. A new valve gear of this kind has 
lately been patented. The engine is started by a small 
electromotor. A drawing of one of these engines, coupled 
direct to an air-blowing cylinder, was given in THE 
ENGINEER, June 29th, 1900. e diameter of the motor cy- 
linderis 4ft. 3in., of the air-blowing cylinder 5ft. 7in., stroke 
4ft. Tin., speed 80 revolutions per minute, quantity of air 
drawn in per minute 17,650 cubic feet, pressure of air 16in. 
The piston-rod of the air-blowing cylinder is directly con- 





nected to that of the motor cylinder. The suction and 





pressure valves are fixed alternately, one above the other, 
into the ends of the air passages of the blowing cylinder. 
The former are on the inside. Below them is a set of 
larger suction valves driven by gearing, which work 
automatically as long as the pressure of air in 
the pipe is normal, but if it increases a- pres- 
sure regulator checks the speed, and preyents the 
valves from closing until it is reduced. Sometimes the 
speed is regulated by an air governor. These engines 
are also arranged tandem, with two motor cylinders, one 
behind the other, and the air blowing cylinder beyond 
them. The diameter of both the gas engine cylinders is 
4ft. 3in., of the blower 6ft., stroke 4ft. Tin., speed 80 
revolutions per minute, pressure of the air 38in. The 
air cylinder is fitted with Hérbiger valves and cooled with 
water. In another tandem Seraing gas engine driving a 
dynamo, each cylinder is 35in. diameter, stroke 3-28ft., 
speed 150 revolutions per minute, and the variation in 
the uniformity of the speed is only 1 per cent. This 
engine has an air-pressure governor. A patented arrange- 
ment for increasing the pressure of air in the blower is 
mentioned by Herr Liirmann, and illustrated by draw- 
ings. The large suction valves at the bottom of the 
cylinder act automatically if the pressure is normal, but 
if it increases they are held open by means of cones 
sliding up and down a shaft. This mechanism may also 
be worked by hand. 

The first engine driven with blast furnace gases in 
Austria was a 300 horse-power tandem Simplex at the 
Kénigshof Ironworks in Bohemia, made by Danek, of 
Prague, a firm affiliated to Cockerill’s. It is said to be 
the first engine of its kind in any country, and is directly 
coupled to an electromotor. The working cylinders are 
27in. in diameter, with 3lin. stroke, and a speed of 150 
revolutions per minute, corresponding to a piston speed 
of 780ft. per minute, is attained. The front piston forms 
a crosshead for the connecting-rod, and is directly coupled 
to the back piston through a stuffing-box. The engine 
runs very quietly, in spite of the comparatively high 
speed. The tandem arrangement is said to give greater 
regularity in running than two cylinders vis-d vis, because 
the two impulses are equally distributed between the 
two revolutions, while with cylinders opposite, the 
two motor impulses immediately succeed each other, and 
are followed by two negative strokes. Thus, to give the 
same degree of uniformity a lighter fly-wheel may be 
used than in vis-a-vis engines, in which the moving parts 
are more severely taxed. In the tandem engine the 
acceleration of the mass of both pistons is directly 
counter to the initial pressure, while with cylinders 
vis-a-vis, having cranks at an angle of 180 deg., only the 
accelerated pressure of the piston and rod under gas 
pressure at the moment act on the cycle, the accelerated 
pressure of the other piston tending to increase the 
pressure in the cylinder. The jackets, valves, and seats, 
as well as both pistons, are cooled with water at a pres- 
sure of four atmospheres. The engine is governed on 
the hit-or-miss principle by a sensitive air cataract, and a 
degree of uniformity in running of 1 in 150 is attained, 
as shown by tachometer diagrams. Ifthe supply of gas 
is cut off to one cylinder, the other continues working. 
Such very slight fluctuations show that this engine will 
give a perfectly steady light, or regular development of 
power, and the weight of the fly-wheel—22 tons—is 
amply sufficient to control the variation. 

The blast furnace gases at Konigshof have a chemical 
composition of 13 per cent. CO,, 25 per cent. CO, 2 per 
cent. H, and 60 per cent. N. Lower heating value, taken 
in a Junker’s calorimeter, 89°6 B.T.U. per cubic foot. 
The gas coming from the boiler-house contains 
2 grammes of dust per cubic metre, and 0°6 gramme 
after passing through a cooler and purifier, an amount 
which is said after two months’ working to cause no 
inconvenient deposit in the cylinders. ‘lhe gases are 
fired electrically, but a small benzine apparatus is used at 
starting. This engine will shortly be supplemented by 
one driving an air- blowing cylinder, with pressure valves 
worked from the piston, in the same way as those already 
described. This is a simple arrangement, and for larger 
powers two engines can be coupled. There seems no 
reason to adopt the more costly system of two gas and 
two air cylinders opposite each other, which necessitates 
a double set of moving parts, without any reduction in 
the size of the crank or frame. 

An engine similar to the above is now in course of 
construction by the same firm for the Kladno Ironworks. 
It consists of two tandem engines, with four cylinders, 
giving an impulse at each stroke, and is intended to drive a 
600 horse-power dynamo. 

Of an Oechelhaiiser engine, coupled direct to an air- 
blowing cylinder at the Lisede Ironworks, the following 
particulars have been supplied by the Deutsche Krait 
Gesellschaft :—Diameter of working cylinder, 26°Tin.; 
stroke of both pistons, 37in.; speed, 125 revolutions per 
minute ; 15,800 cubic feet of air at a pressure of half an 
atmosphere are drawn in per minute. The air-blowing 
cylinder is fitted with Riedler-Stumpf suction valves, and 
automatic pressure valves. This interesting and in- 
genious type of engine has already been described—see 
THE EnoineER, November 24th, 1899. It is so designed 
that the air-blowing cylinder can be placed immediately 
behind the motor cylinder, on the same foundation plate, 
and its piston-rod coupled direct to that of the back motor 
piston, as in a steam engine. As the working cylinder is 
open at both ends, there is no necessity for the stufling- 
box usually required when the air and motor pistons are 
directly coupled. Such a stuffing-box, exposed to very 
high temperatures and pressures, requires much atten- 
tion, and the piston-rod passing through it must be 
cooled; according to Herr Liirmann its absence is one 
of the special advantages of the Oechelhaiiser engine. 
The pump required to compress the scavenging charge 
and the working mixture is placed either at the side of, 
or below the engine, and driven from the crank shaft by 
an auxiliary crank. This compact arrangement is con- 
venient for working the air blast. As a single-cylinder 





Oechelhaiiser engine with two pistons gives about four 
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times as much power as a single-cylinder four-cycle 
engine, the limit of power should be determined by the 
dimensions not of the motor, but of the air-blowing 
cylinder. Several single-cylinder 1000 horse-power en- 
gines of this type are in course of construction. 

The Kérting two-cycle engine has two double-acting 
pumps for gas and air, the exhaust openings are in the 
centre of the cylinder, and admission is effected at either 
end. The cycle is carried out alternately on either face 
of the piston. Such an engine, running at 100 revolu- 
tions, receives 200 motor impulses per minute, as 
against 50 in a four-cycle engine, consequently the 
dimensions, especially of the piston and fly-wheel, may 
be much smaller. It also runs more regularly, with a 
higher degree of uniformity, the speed being so governed 
that the quantity of gas entering is exactly proportioned 
to the power required. The cylinder and piston are 
cooled by water; the latter should never be as hot as 
the former. In a test made with this engine driven with 
power gas, a heat efficiency of 37°9 per cent. per indi- 
cated horse-power—including the pumps-—and 23°8 per 
cent. per brake horse-power, was obtained. For particulars 
see THE ENGINEER, January 4th, 1901. A double-acting 
two-cycle Kérting engine coupled to an air cylinder has 
been built for the Niederrheinische Ironworks in Duis- 
berg. “The diameter of the air cylinder is 62in., stroke 
43in. The engine, which is to develop 500 horse-power, 
is fitted with the Stumpf-Riedler valves, much used in 
Germany for quick-running air-blowing cylinders. The 
admission valves for the air blast are so arranged that 
they close, if necessary, before the end of the stroke, a 
smaller quantity of air thus enters and is compressed to 
a higher pressure. Thus, although less air is required, 
the engine still runs at almost full load, the most favour- 
able working conditions for agas engine. These Stumpf- 
Riedler valves are used in many engines in Germany, 
and one firm alone at Siegen has supplied them to four 
ironworks. Lang-Hérbiger valves are also much em- 
ployed, and the two kinds are almost universal in 
Germany for this class of work. 

Summing up this part of the subject, Herr Liirmann 
says that in Germany and elsewhere there are now at 
work, or in hand, sixteen air-blowing cylinders driven 
direct by gas engines of different sizes, drawing in from 
2650 to 21,000 cubic feet of air per minute. A tandem 
two-cycle 1200 horse-power engine has been built by the 
Maschinen Fabrik Augsburg, and Maschinenbau Gesell- 
schaft Niirnberg, and they are also constructing a single- 
cylinder 750 horse-power gas engine for the Rhine 
Steel Works, the largest single-cylinder engine yet made 
for blast furnace work ; four such would give 6000 horse- 
power. 

Arrangements for utilising and economising blast 
furnace gases.—The chief of these are apparatus for draw- 
ing off the gases from the mouth of the furnace. One has 
been patented by Dr. Neumark, having a double cover to the 
furnace, the one being raised while the other is kept over 
the mouth. A shoot for the fuel is added at the side, and 
thus there is no waste of the gases while stoking, no risk 
of an explosion, and less dust, the coal being kept intact 
and little shaken. Another apparatus on the same 
principle has the addition of a circular water receiver ; 
both are apparently in the experimental stage. 

In most ironworks the problem of the utilisation of 
blast furnace gases has, according to Herr Liirmann, been 
attacked at the wrong end. Their application to work 
gas engines has been considered the essential point, 
whereas the main question is their purification. Many 
owners of ironworks said when the subject was men- 
tioned: “I have no gas to spare, I do not know from 
whence I should get the gas to drive engines.” But now 
the case is altered. As it has at last been found possible 
to free the gases at small cost from the fine light dust 
they contain, it will pay to purify them thoroughly by 
means of fans or exhaustors, after withdrawing the coarser 
dust. Much less of this clean gas will be required in the 
Cowpers than formerly, and thus an economy effected. 
It has been proved that blowing engines can be driven 
from gas engines direct, and as these gases yield 3°6 times 
more power in gas engines than under boilers for steam 
engines, from 12-5 to 28 horse-power will be the available 
surplus per ton of pig iron, assuming that the consump- 
tion in a gas engine cylinder is from 2°5 to 3°5 cubic 
metres per horse-power hour. 

The advantages to be obtained from this new system 
become clearer the more the question is studied, and the 
probable economy will doubtless produce a more earnest 
desire on the part of ironworkers to cleanse and make full 
use of their blast furnace gases. Such a step appears the 
more desirable because their present gains are almost nil, 
Wier to the high price and poor quality of the coke 
used. 








ELECTRIC MACHINERY AT THE GLASGOW 
EXHIBITION. 
No. I. 

Ciarke, CHapman, anp Co., Lrp., of Gateshead-on- 
Tyne, have an excellent exhibit of high-speed engines, 
generators, motors, pumps, electric search-lights, &c. 

‘ The items on this stand are too numerous to permit us to 
refer toany but a smal] selection. Their pumping plants 
are referred to elsewhere. 

Figs. 1 and 2 show in section and outside end view 
their double-acting vertical compound engine, whose 
normal speed is 350 revolutions per minute. The cylinders 
are Gin. and 10in. by 64in. stroke. Each is served by a 
piston valve, the high-pressure valve travel being con- 
trolled by ashaft governor. This small valve admits by 
ite inside edges, and is 3}in. diameter, with a maximum 
travel of 2in. The intermediate receiver is a pipe carried 
clear of the cylinders and has ample volume, the low- 
pressure valve, which is 4in. diameter by 2}in. travel, 
being placed on the outside of the engine. Neither valve 
has packing rings, and their seats are inserted. The 
excentrics come upon the shaft outside the end bearings. 
The sizes of these bearings and of the pins are marked on 





the drawing, and give very moderate pressure intensity. 
This engine drives a two-pole continuous-current dynamo 
with parallel inverted magnets yoked across at the top. 
Another interesting engine made and exhibited by the 
same firm is a‘ Restler’’ vertical double compound single- 
acting engine. This is shown in two sections in Figs. 3 and 4. 
Itruns normally at 460 revolutions per minute, and as 
the stroke is 6in., the effective piston speed is 230ft. per 
minute. The high-pressure cylinders are of 7}in. and 
the low-pressure of 12}in. diameter; the low-pressure 
piston area being, however, the difference between the 
areas of circles of these two diameters; the high-pressure 
trunk coming down into the low-pressure cylinder with- 
out stuffing-box. The cycle is the same as is now usual 


P Fig.! 
Valve travel 2 








glands are all open for inspection and adjustment at any 
time. Splash lubrication is relied on, the lower frame- 
casing beingenclosed. There are four main bearings, + On 
diameter, the two inner ones 63in., and the two outer 7$in. 
long. These are white-metalled on their under surfaces, 
while the crank-pin journal, 3jin. by 5jin. long, has white 
metal on its top surface. The crosshead pin has a bottom 
bearing 44in. long by 2}in. diameter,the pin being fast in 
the crosshead. There are no steam jackets. Six relief 
valves are fitted to the cylinders on one side of the engine, 
while six drain cocks are inserted on the other side and 
are all linked together. 

This engine drives a four-pole continuous-current 
40-kilowatt dynamo, compound wound, and giving 110 
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DCUBLE-ACTING COMPOUND VERTICAL ENGINE 


with this arrangement of pistons. The crosshead is a 
piston 8}in. diameter, running in a buffer cylinder; but 
as this has two holes in the top ends of its walls, it acts 
as an air buffer only ina partial manner. An exhaust 
steam cushion under the low-pressure cylinder provides 
the chief buffer action. The two cranks are opposite, 
and three piston valves, all of one diameter, and set on 
one rod and moved together by a single excentric, control 
the whole steam distribution to the four cylinders. The 
functions of the various valve ports and edges, and of 
the ports of the valve chest, are written on the drawing. 
Except for the sectional area of the valve rod, the valves 
are in complete steam-pressure balance, they being 
exposed to equilibrium low-pressure steam everywhere 





Fig 5 











volts at 460 revolutions per minute. The construction 
and leading dimensions of this dynamo are shown very 
clearly in Figs. 5 and 6. The yoke ring is cast in steel of 
high permeability, and split horizontally. The magnet 
cores and pole pieces are cast separately in steel and 
bolted on. The cores are cylindrical, but they are cast 
witha transverse gap, extending also through the pole 
piece, which introduces an air space in the magnetic 
circuit of the armature reaction or cross-field. The shunt 
and series windings are coiled upon ‘“ isolit”’ bobbins. 
On each magnet core the full load shunt ampére turns 
are 3280, and the series ampére turns are 1270, which 
makes up the total copper weight upon the six cores to 
340 lb. The armature is drum-wound, with laminated 

















CONTINUOUS CURRENT COMPOUND WOUND DYNAMO 


except in their internal ports. Steam is admitted to the 


high-pressure cylinder top end by internal edges, and a | : 
| by fin. wide, and each holding two inductor bars of ,‘gin. 


second set of internal edges in the top valve exhaust it 
into the top end of the low-pressure,cylinder past the 
internal edges of the second or middle valve. The outside 
edges of this middle valve and the outside edges of the lower 
valve establish equilibrium, actording to the “ Cornish ” 
cycle, between top and bottom ends of the low-pressure 
cylinder on the up stroke. The internal edges of this 
bottom valve exhaust from under the low-pressure pistons 
on the down stroke. The valve-rod gland is exposed to 
low-pressure equilibrium steam. The single excentric is 
carried by a shaft governor mounted on the mid-length of 
the shaft inside the casing, and this governor controls its 
travel and angular advance. The valve chest and cylinder 





and slotted core. It is 19in. diameter by 15in. long 
in the core. There are 112 slots, each 1,yin. deep 


by ‘12in. copper section. The temperature rise is not 
more than 70 deg. Fah. after six hours’ full load con- 
tinuous run, and the brushes remain sparkless without 
change of adjustment up to 25 per cent. overload. The 
brushes are carbon plungers, each spindle carrying four 
carbons, the rubbing face of each of which measures 1}in. 
by jin. Exclusive of friction and windage losses, the 
efficiency of this machine is reported to be 92 per cent. at 
full, 88,%; per cent, at half, and 82,’ per cent. at quarter 
load. 

The firm exhibit another similar dynamo, mounted 
on the shaft of a high-speed engine, by William Sisson, 
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VERTICAL DOUBLE-COMPOUND 


CLARKE, CHAPMAN, AND CO, LIMITED, GATESHEAD ON-TYNE, ENGINEERS 
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of Gloucester. 
article. 
Chapman, Clarke, and Co. build multiphase generators 
and motors, and exhibit several. Fig. 7 and 8 show in 
two half-sections the construction and the important 
dimensions of a 40 horse-power two-phase induction 


This engine will be noticed in another 

















View L ooking on Front of Engine 


mounted in long swivel bearings, and the casing ends 
may be either made open for ventilation or enclosed 
dust-tight. 

The efficiences at full, half, and quarter load are re- 
ported to be 91, 90, and 84 per cent. The power factor 
is ‘87 for full, -79 for half, and -54 for quarter loads. 


Fig 

















40 HORSE-POWER TWO-PHAEE INDUCTION MOTOR 


motor, for a frequency of 35 per second, and for 250 volts 
across the terminals of each circuit. The stator is built 
of soft iron stampings ‘018in. thick, and insulated with 
paper between them, and set into a cast iron casing ring. 
It has 26jin. internal face diameter by 8gin. core length, 
und is slotted with 72 slots 1,;in. deep by 4¥Yin. wide. In 
these are wound 36 coils of the primary, or 18 of each 
phase. It is a six-pole winding, or 3 coils per pole for 
each phase. These coils are machine-wound and well 
insulated. The rotor, of 26in. outside diameter, is also 
made up of soft iron stampings mounted on a cast iron 
spider. Itis pierced with ninety holes, } fin. deep by yin. 
wide, into which are pushed the secondary inductor 
windings. This consists of nine coils arranged in three 
circuits coupled star fashion, and with terminals taken 
through the shaft to three slip rings placed upon the 
shaft beyond the bearing. Brushes on these rings take 
the rotor currents through starting and controlling appa- 
ratus, whereby the torque in starting may be ad- 
justed as desired and the speed varied. The rotor is 





The machines seem well designed, and it is a pleasure to 
find British manufacturers producing thoroughly modern 
machines of good finish. 








St. Pancras RatLway AcctDENT.—Major Pringle, in his report 
to the Board of Trade on the cause of the accident on May 17th at 
St. Pancras Station, states that it is admitted by all concerned 
that the signals for the approach of the train were off. The fire 
man acknowledged a flag signal exhibited at the station signal-box 


as a caution that one or two vehicles were standing at the buffer | 


stops on No.6 platform. He further gave the informstion to his 
driver. The engine struck the standing carriage truck at a speed 
varying, according to the evidence of different witnesses, from tive 
to eight miles an hour. The brake-power on the train was ample. 


He believes the statement of the platform inspector that the speed | 


of the train was much greater than usual, and gives it as his 


opinion that Driver Brady is responsible for the collision in that | 


he entered the station at too high a rate of speed, and on his last 
application of the automatic brake by failing to apply it gradually 
or in sufficient time, was not able to bring his train to a stand at 
the proper place, 
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INSTITUTION OF NAVAL ARCHITECTS. 





In the afternoon of Wednesday a special train ran to 
Cathcart, in which a large number of the members of 
the Institution went to visit the engine works of Messrs. 
G. and J. Weir. These are of an important and 
interesting character, feed pumps, evaporators, and other 
accessories for marine engines being seen in all sizes and 
in all stages of progress. A colossal set of feed pumps 
for the Belleville boilers of the armoured cruiser 

| Leviathan, of 14,100 tons, and 30,000 indicated horse- 
| power, having a pressure of 600lb. per square inch, 
although the actual pressure of steam witbin the boilers 
is only 300]b. to the square inch, was shown to the 
members, one of whom remarked that the group of 
machinery was large enough for the entire engines of a 
battleship. Such is the character of only the accessories 
required for boilers generating so vast a quantity of steam. 
Other of the Naval Architects visited the shipbuilding yard 
of Charles Connell and Co., at Whiteinch, and the engine 
and boiler works of David Rowan and Sons. We should 
have mentioned that, at the kind invitation of all these 
firms, an admirable luncheon was partaken of by the 
members of the Institution at the Bungalow Restaurant 
in the Exhibition, previous to starting on the visits 
mentioned. 

In the evening the members of the Institution dined in 
the Grosvenor Restaurant at the Exhibition. The Earl 
of Glasgow occupied the chair, and was supported by 
Lord Provost Chisholm, Principal Story of the Glasgow 
University, Admiral Sir N. Bowden Smith, Lord Brassey, 
Herr Rudloff, Sir Benjamin Browne, Sir James Bell, 
Professor Beesley, Admiral Sir E. Fremantle, Bailie 
Cleland, Dr. Robert Gourlay, Sir David Richmond, Dr. 
Elgar, Dr. Thorneycroft, Mr. Martell, Mr. Charles Connell, 
Mr. Yarrow, and many others. After dinner, the Earl of 
Glasgow proposed “ The King,” and, in doing so, he men- 
tioned that, in reply to the message forwarded to his 
Majesty that morning, the following reply had been 
received :—‘*I am commanded by the King to thank the 
Institution of Naval Architects and their guests, the 
German Schiffbautechnische Gesellschaft, for their kind 
telegram and good wishes. It affords his Majesty much 
pleasure to hear that the two bodies are working together 
so harmoniously for the common good. (Signed) Knollys.” 
The toast was loyally honoured. The Earl of Glasgow 
also proposed “The Queen, the Duke and Duchess of 
Cornwall and York, and the other members of the Royal 
Family.” 

Lord Brassey then gave the toast, “Our Hosts of the 
Summer Meeting.” In calling attention to the kindly 
| warmth of the reception which had been accorded to the 
| Institution by the Lord Provost of Glasgow and his col- 
| leagues on the General Reception Committee, Lord 
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Brassey took the opportunity of expressing the high 
appreciation which the Institution entertained of the 
honour which had been done to them, as also their admira- 
tion of the perfection with which shipbuilding was carried 
on in the estuary of the Clyde. But the municipal ad- 
ministration of Glasgow was as great an object of sdmira- 
tion as its shipbuilding powers. The unrivalled water 
supply, the improvement of dwellings and education, the 
new tramcar service, and other changes, all showed that 
everything was being done there that could possibly be 
done to make life better and brighter for the masses of 
mankind. Lord Chisholm, in reply, said that they were 
proud of Glasgow as the cradle of the shipbuildingindustry. 
But however important the building of a ship might be, 
it was second in importance to the building of acity. He 
did not mean the building of its houses, and its palaces, 
and its galleries, or the laying out of its streets, or the 
formation of its parks. These were all integral parts of 
the work, but the building of a city was something more 
than that. It was the building up of the men and women, 
and the boys and girls, that made a city, and it was to 
that work that the Corporation required to address itself. 

Professor Busley, after gracefully replying to the toast 
of “The Guests” in an eloquent outburst upon the 
beauties of Scotland, as well as upon its unequalled 
manufacturing powers, rose again to announce that the 
following telegram, addressed to the Earl of Glasgow, 
had been received :—-‘*The telegram sent by you as 
President of the Institute of Naval Architects, and by 
their guests, the Schiffsbautechnische Gesellschaft, 
assembled at Glasgow, has given me much pleasure, and 
I beg you to express to them my warmest thanks for 
their good wishes. The promotion of shipbuilding and of 
international commerce fit to bring close together kindred 
nations moved by the same spirit of enterprise has, as 
you know, all my sympathy, and I wish every success to 
the useful and noble work in which you are engaged. 
(Signed) Witt1am I.R.” 

The members of the Institution sang ‘“‘ Auld Lang 
Syne,” and then separated. 

On Thursday the 27th inst., Professor Biles read a paper 
upon ‘‘ Standardising the Results of Ship Calculations.” 
He called attention to the desirability of recording the 
results of calculations in a manner that would make them 
directly comparable. At present some were so, but 
some were not. For instance, curves of stability were set 
off generally upon arbitrary scales, so that no apparent 
relation existed between the righting arm and the size 
of ship. Bending moment calculations were so treated. 
This paper suggested methods of standardising the results 
of some calculations so that they might be discussed and 
afterwards experimented on in practice. Taking the 
displacement paper, a form was shown which the author 
devised many years ago for obtaining the displacement of 
a set of lines at a series of draughts. The table enabled 
the calculator to obtain displacement, vertical and hori- 
zontal position of centres of buoyancy, areas of water 
lines, and mid-sections for a series of draughts. If these 
results were set off in terms of draught, they would have, 
for the particular form they were dealing with, curves of 
displacement, locus of vertical and longitudinal centres of 
buoyancy, water-line and mid-section areas. It was usual 
to set off these results upon some arbitrarily-chosen scale, 
such as lin. = 1000 tons displacement, or }in. = 
one foot for vertical and longitudinal measurements of 
centres of buoyancy. To make any use of them the 
number of inches of their ordinates must be measured, 
and the result in inches must be multiplied by the scale 
upon which they had been set off. When this was done 
they knew the value of the particular ordinate they had 
been dealing with, and its relations to its corresponding 
lines. Suppose, however, they set off results making each 
ship directly comparable in all these respects with all 
other ships, that would be far better. The results he had 
been discussing were due to form and dimensions. The 
system, he submitted, was one in which form only was 
taken into account. 

Dr. Elgar moved that the question with which the 
paper dealt should be remitted to the Council, with the 
view to the appointment of a small committee to 
consider whether effect could be given to the suggestion 
Professor Biles had made. Mr. Macfarlane Gray 
seconded, and the motion was adopted. . 

A paper, by M. Orzewiecki, on “ Screw Propellers,” 
was then read. This was an abstract of a long technical 
paper which was communicated to the International 
Congress of Naval Architects in Paris in 1900. In it he 
explained that all screw propellers which give satisfactory 
results may be said to approach more or less perfectly to 
a common ideal type, of which the elements are strictly 
determinable by the general laws of mechanics and fluid 
resistance, and these are mutually related to one another. 
The author’s theory shows that an element of a narrow 
inclined plane moving through a fluid experiences a 
resistance which can be resolved into two components, 
one of which represents useless resistance, and the other 
useful thrust, which is perpendicular to the first. These 
two component forces are related to each other in a 
measure independent of the speed, and depending only 
on the angle made by the plane to the direction of motion. 
The useful component is a maximum when the plane is 
inclined at an angle of a little less than 3 deg. In order 
to get the best effect from the blade of a propeller, each 
element of it should have this angle of incidence. The 
surface fulfilling this condition is a helicoidal one of 
variable pitch. The author proceeds to show how to 
draw the variable pitch to produce the required result. 
A serew of uniform pitch can be altered so as to give the 
desired constant angle of incidence by twisting the blades 
in the boss to a greater pitch. The chosen angle, which 
is 2 deg. 52 min., corresponds to a mean pitch equal to 
1°25 times the diameter. He proposes to use certain 
definite shapes of blade, dimensions being expressible 
as a function of one of them. 

Mr. Barnaby observed that the first proposition in this 
paper laid down that a certain fixed form of screw was 
best. But is it an absolute fact that one ratio of dimen- 





sions is best for all circumstances, even if such should be 
the case? Such a method of “ standardising” all the 
designs of screw propellers would not, he feared, meet all the 
necessities of every case. If wehad only to consider the size 
of the propeller or the number of its blades, the proposal 
to have a fixed ratio for diameter, pitch, surface, «c., 
might be practicable ; but with all the variable require- 
ments of circumstances he did not think that such a 
fixed ratio could be made universal. 

M. Hauser’s paper on the “ Adoption of a Rational 
System of Units in Questions of Naval Construction” 
was then read. It is proposed in this paper to adopt the 
practical unit of electricians, the joule equal to 10°’ x erg, 
or 1019 x 10-! kilos., or 0°1019 kilos.; and to reckon work 
in kilojoules, or 101°9 kilos.—more exactly, 101-°937. 
Also to give to the practical unit the name of 
Regnault. The kilo-regnault, then, will be the load per 
unit of surface, which, applied to one square metre, and 
displacing it through one metre, gives one kilojoule of 
work. The proposal was, practically, that an interna- 
tional understanding should be established for the 
adoption of practical units derived from the C.G.S. 
system for work, power, and pressure or tension per 
unit of surface. 

Mr. Macfarlane Gray advocated the use of a short 
word, which was not likely to be misunderstood, as the 
name of the practical unit, if one could be introduced. 
He had himself once expressed desires for a “ rational 
system of units,” but had locked up the paper which 
embraced the idea, and, on taking it out in after years, 
thought less of it than when first written. He did not 
like the system suggested in the paper under considera- 
tion. He feared that unification was impossible. Our 
forefathers had laid down a series of distinctive terms, 
and possibly they had good reasons for so doing. 

Sir N. Barnaby moved that the paper of Mons. A. 
Hauser should be laid before the Council of the Institu- 
tion for consideration. This was seconded by Mr. 
Archibald Denny, who said that “ standardisation ’” was 
clearly in the air. He was a member of a committee of 
civil engineers who had the same subject under con- 
sideration, and anything the Institution could do to help 
it forward would be well done. 

Mr. Biles did not think that a uniform form of screw 
propeller, merely varying in the proportion of its dimen- 
sions, could be applied so as to meet the wants of all 
vessels, but he moved that the paper on propellers, as 
well as that last read, should be laid before the Council, 
which motion was seconded and carried. 

The Earl of Glasgow then said that the reading of 
the papers concluded the meeting. Sir Nathaniel 
Barnaby had remarked that the meeting might prove 
to be a memorable one, and he felt proud at having 
presided. He proposed a vote of thanks to the Lord 
Provost and to the members of the Corporation, also 
to the Reception Committee, and to Mr. Strachan, the 
secretary, and to Principal Story, and to the Senate of 
the University for their hospitable arrangements for the 
evening. The motion was cordially adopted. 

An invitation by Professor Bushy, on behalf of the 
Schiffsbautechnische Gesellschaft, to attend their meeting 
at Diisseldorf next year was remitted to the Council for 
consideration, having been, however, in the meantime 
received with loud applause from the members of the 
Institution present. The proceedings terminated with a 
vote of thanks to the Earl of Glasgow for presiding. 

A garden party to the members of the Institution was 
given at Kilburne Castle, the residence of Lord Glasgow, 
in the afternoon, which was attended by a very large 
number of delighted guests. Nothing could exceed the 
warmth and courtesy of the arrangements which were 
made by the Earl and Countess for the reception and 
enjoyment of the members, who thoroughly appreciated 
the hospitality shown. 

In the evening Principal Story and the Senate of 
Glasgow gave a brilliant reception to the members of the 
Institution at the University, about 800 guests, including 
members, attending. A cordial address of welcome 
was given by the Principal, Sir N. Barnaby, and Sir 
Benjamin Browne also speaking briefly. Principal Story 
said, ‘‘ That University was the only one which had, as it 
was proved to have, a chair of naval architecture, send- 
ing out into the world young men trained to engage in 
that great industry, on which co much of the power of 
this great country, both in peace and war, depended.” 
During the course of the evening we inquired into the 
system of instruction pursued in the University, as to the 
training of students in naval architecture, and were glad 
to learn that the students spend as long a time, during 
their courses in the various shipbuilding yards on the 
banks of the Clyde as they do in the lecture or class- 
room in the University itself. This point we thoroughly 
established. It was a very important one. 

On Friday a large party, consisting of members of the 
Institution and their lady friends, were invited, by the 
courtesy of the Glasgow Reception Committee, to join in 
a cruise on the Firth of Clyde in the splendid steamer 
Duchess of Hamilton. Want of space, and not want of 
appreciation, prevents us from dilating too long upon all 
the enjoyments of the expedition. The day was gloriously 
fine, and everything combined to render the circum- 
stances the very pleasantest possible. As luck would 
have it, we met the new turbine steamer King 
Edward, whilst we were steaming round the beau- 
tiful island of Arran. She was out ona trial trip with 
Mr. Archibald Denny, of the firm of Denny and Brothers, 
Dumbarton, builders of the.vessel; the Hon. C. A. 
Parsons, inventor of the steam turbine; Captain C. T. 
Leyland, chairman of the Parsons Marine Steam Turbine 
Company, and of the Glasgow Turbine Steamer Com- 
pany; and representatives of all the leading steamship 
companies on board. She slowed down for the Duchess 


of Hamilton to steam up abreast of her. Then both the 
vessels opened out for all they were worth, the result 
being that the Duchess of Hamilton, though a fast and 
comparatively recent boat, appeared to sit still in the 





water, whilst the turbine steamer streaked away towards 
the horizon at a speed of 204 knots. 

It may be of interest to give a few particulars regarding 
the King Edward. She is 250ft. long between perpendi- 
culars, 30ft. in breadth, and 17ft. Yin. in depth. The 
machinery consists of three separate turbines, driving 
three screw shafts. The high-pressure turbine is placed 
on the centre shaft, which carries one propeller, and the 
two low pressure turbines each drive one of the outer 
shafts, each shaft in this case carrying two propellers. 
Inside the exhaust ends of each of the latter are placed 
the two astern turbines, which are in one of the low- 
pressure motors, and operate by reversing the direction of 
rotation of the low-pressure motors and outside shafts. 
In ordinary ahead going the steam from the boilers is 
admitted to the high-pressure turbine, and, after expand- 
ing about five-fold, it passes to the low-pressure turbines, 
is again expanded in them about another twenty-five fold, 
and then passes to the condensers, the total expansion 
ratio being about 125-fold, as compared with from eight 
to sixteen-fold usual in triple-expansion reciprocating 
engines. At 20 knots the speed of revolutions of the 
centre shaft is 700, and on the two outer shafts 1000 per 
minute. When coming alongside a jetty, or manceuvring 
in or out of harbour, the outer shafts only are used, and 
the steam is admitted, by suitable valves, directly into the 
low-pressure motors, or into the reversing motors for 
going ahead or astern, on each side of the vessel. The 
high-pressure turbine, under these circumstances, 
revolves idly, its steam admission valve being closed, 
and its connection with the low-pressure turbines being 
also closed by non-return valves. 

We must not conclude our account of the visit of the 
Institution of the Naval Architects to Glasgow without 
expressing our thanks to the Hon. Samuel Chisholm, 
Lord Provost of Glasgow, Chairman of the General 
Reception Committee, and to his colleagues on the 
Committee for all the excellent arrangements which were 
made for the entertainment and instruction of the mem- 
bers of the Institution during their visit; to the various 
great shipbuilding and engineering firms which so kindly 
threw open their establishments for inspection; to Mr. 
George Strachan, of the Fairfield Works, Govan, for all 
his courteous attention to the working out of the various 
plans for each day's entertainment; to the Earl of 
Glasgow for the hearty welcome given to the society at 
his seat at Kelburne; and to Mr. G. R. Dunell and his 
staff for all the trouble they have taken in preparing for 
the comfort and assistance of the members, so as to 
render the summer meeting of 1901 an unqualified 
success. 








OF ELECTRICAL ENGINEERS,— 
VISIT TO GERMANY. 
(From our Special Correspondent.) 

Ir was well on to seven o’clock when we finished our 
inspection of the Kénigin-Augusta sub-station, and drove 
to our respective hotels in the brakes which our hosts had 
provided to take us round throughout the day. We had 
travelled from Hanover, had listened to a lecture on the 
Nernst lamp, and had visited three very large works ; but 
our German cousins have formed a high estimate of 
British energy and endurance, and by eight o'clock they 
were once more driving us, now blossomed out in evening 
gala costume, through the beautiful glades of the 
Thiergarten, down the wonderful new avenue lined with 
groups of statuary illustrating the history of the Bran 
denburger family, past the exquisitely artistic mansions, 
with their lovely gardens, which now edge the southern 
boundary of the Thiergarten, away to the grounds of the 
exhibition of fire-protection apparatus in the far distant 
west of Berlin. Here we found spread out in the large 
central hall of the buildings a magnificent feast for 500 or 
600 persons. This day had been devoted to inspection of 
the works of the Allgemeine Elektricitiits Gesellschaft. 
Our hosts in the evening, as throughout the whole of our 
visit to Berlin, were this firm and Messrs. Siemens and 
Halske acting together. The English guests, ladies and 
gentlemen together, numbered about 180, and they 
became conspicuous from the heartiness of their enjoy- 
ment of the hospitality afforded them. A material item 
specially appreciated was what is called in German 
erdbeerbowle, or “ strawberry-cup,” made of wild straw- 
berries with white wine and mineral water. By an 
unfortunate linguistic misapprehension which somewhat 
confused the waiters, this became known in English 
circles as erbsenwein, which may be freely but accurately 
translated as ‘‘ pea-soup wine.” The hall was much too big 
and open and noisy to allow speaking to be heard, and the 
speeches were confined to a short welcome from Mr. Arnold 
Siemens, replied to on our behalf by Mr. Alex. Siemens, both 
speaking in German. After dinner we watched a display 
of fire-brigade manceuvres specially undertaken on our 
behalf. The men are evidently drilled to act very rigorously 
in accordance with orders communicated from the ground. 
It was certainly amusing to witness the “‘ march” of a dozen 
of the brigade up the face of the house supposed to be on 
fire, all keeping strictly in step with each other on ladders 
ten yards apart. The descent was made with equal 
harmonious simultaneity throughout the squad. The 
telescopic ladders are very fine indeed, but the exigencies 
of the situation prevented them from being brought on 
the scene very smartly. The most striking feature of this 
fire-extinction exercise was the successive bursting of 
three of the main hose. The resulting water torrents 
effectually extinguished a portion of the crowd of 
spectators, but generated among the rest nearly in- 
extinguishable laughter. 

Tuesday was devoted to the works of Messrs. Siemens 
and Halske. An early start was made on board a steamer, 
which took us along a canal branching from the river 
Spree to the Cable Works at Westend. These works, 
which were started only three years ago, cover a very 
large area and employ from 1300 to 2000 workpeople, of 
whom from 200 to 800 are women. There is no overcrowd- 
ing of the floor space, and there is ample room for future 
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extensions. Vertical cold lead cquirting presses are still 
in use for some of the cable covering, but the newer hori- 
zontal hot lead machines do most of the work. The 
wrapping and braiding machines are of the same type as 
are to be seen in the works in England, but none of our 
British establishments are on so large a scale as these of 
Siemens and Halske and of the A.E.G., which we visited 
next day in Berlin. 

Hence our steamer brought us back to the Char- 
lottenburg Works of Siemens and Halske, and on the 
way a recherché juncheon was served on board. It 
would be useless to begin to mention all that we saw in 
these immense works. The inspection finished with an 
examination of the separate parts used on the high-speed 
electrical railway, which we were next to visit. This 
experimental railway is at Gross-Lichterfelde, and a 
series of runs in electric tramcars took us from Charlot- 
tenburg to this place. This is an experiment in traction 
for military purposes. It was started in 1899, and the 
designed speed is 200 kiloms. (= 125 miles) an hour. It 
was designed and constructed by Siemens and Halske. 
In the short length of the experimental line there is not 
opportunity to get up so much as half that speed. The 
supply is three-phase current at 10,000 volts and a 
frequency of 50 per second. 

This is led along three overhead conducting wires 
slung in one vertical plane from posts. The lowest is 
54m. (= 18ft.); the second, 6} m.; and the third, 74 m. 
from the ground. The insulators are attached toa some- 
what loose vertical rope or chain about 3} m. long 
and attached to the top and bottom ends of a bow fastened 
tothe upright post. The object of attaching them loosely 
was to give independent flexibility to the contacts with 
the three bow current collectors, which swing upon 
vertical hinge spindles on the roof of the locomotive. 
These bows are made of aluminium to lessen their mass, 
and thus make them obey more quickly the spring pres- 
sure which thrusts them sidewise—i.e., horizontally— 
against the line conductors. Two static transformers, per- 
manently grouped in star winding, and lying horizontally in- 
side the Jocomotive, transform this current to the lower ten- 
sion of 750 volts. The conductors down to the trans- 
formers are heavily insulated, and are led down inside an 
iron tube protection. This tube, along with all the iron 
construction of the locomotive, is well earthed. The 
locomotive carries two asynchronous three-phase motors, 
each of 30 normal and 120 maximum horse-power. These 
are geared to the driving axles in the ratio of 1 to 3°15, 
and these wheels having a diameter of 1 m., this gearing 
gives at normal horse-power a speed of 60 kiloms. per hour. 
The rail gauge is 4ft. S}in.; the wheel base 2°8 m; 
and the total weight of the experimental locomotive 
14 tons. The roof of the car carries three horn 
lightning arresters. The controller makes star connec- 
tion in the motors for normal horse-power, mesh connection 
for maximum ditto, and for half speed places one of the 
secondary phases on open circuit. The starting and 
regulating rheostats are on the secondaries, and are of the 
sheet iron type enclosed in sheet iron cases. Hand-brakes 
as well as Westinghouse air-brakes are fitted, the two air 
compressors being electro-motor driven. These motors 
are driven by current from a small auxiliary transformer 
giving out current at 1000 volts. The high-pressure 
switches are of the tube form and are placed in the roof of 
the car. They are actuated by air pressure, making con- 
tact when the air is admitted and breaking it when the air 
is exhausted from the cylinders. The break is at two 
points, and, when fully opened, the two air gaps together 
have a total length of 12in. 

For the high speed of 120 kiloms. per hour, it is intended 
to use 2000 volts in the primaries of the motors during 
starting when these are connected in star winding, and 
1150 volts during normal running on a mesh winding. 
Each motor will then have 250 normal and 1000 maximum 
horse-power, and will run at 880 revolutions per minute, 
with a frequency of 45 cycles per second. The primary 
current is led into the rotor, or revolving part of the 
machine, by three slip rings, and the secondary current 
is induced in the stator. The arrangement for this high 
speed was seen partially in operation in the Charlotten- 
burg Works. The rails and track on the experimental 
line are unsuited for anything but a very moderate speed. 

On leaving Gross-Lichterfelde most of our party 
returned to Berlin by the Wannsee railway, which is 
electrically driven by continuous current at 750 volts, 
the demand on the power station being steadied by 
storage batteries. This railway also is the work of 
Siemens and Halske. Ten cars form a train, which 
weighs 193 tons empty. The leading and trailing cars 
carry each six motors, which work with an available 
adhesive load on the rails of 64 tons in all. The running 
rails form the earthed return, and the current supply is 
by a third rail placed at one side of the road. It is 
collected by sliding shoes. The generating station is at 
Gross-Lichterfelde, where condensing compound engines 
drive a Siemens and Halske continuous-current dynamo 
with exterior fly-wheel armature. As much as 1200 
ampéres are consumed at maximum power. The line 
was started in running on August Ist of last year, 
os has given no trouble in any detail since the opening 

ay. 

On this day—Tuesday—the ladies of our English party 
were conducted by a number of German ladies and 
gentlemen upon a very pleasant excursion to Wannsee 
by train, thence by boat to Potsdam, where they lunched; 
and then by tramcar to Sanssouci, where they visited 
the Friedenskirche and the Sanssouci Palace. In the 
afternoon they enjoyed the hospitality of Frau Ellen von 
Siemens, the daughter of the great Professor Helmholz, 
in her charming mansion and gardens on the shore of 
the Wannsee, which is an extremely picturesque wooded 
lake of large size; and here a few of the Englishmen, 
rough froma long day’s works’ inspection, joined their 
ladies, and were detained for a delightful ramble round 
the grounds, and an equally delightful free-and-easy 
Supper party. This Tuesday evening was devoted to 


there can be none of our numerous flock from England 
who have not carried away from Berlin the most pleasant 
recollection of the extremely friendly hospitality extended 
to us by our German cousins. 

On Wednesday, 26th June, we made an early start by 
steamer from the Jannowitz Bridge for a long day’s 
work. An hour’s steaming through the pretty scenery 
on either side of the river brought us up to the Oberspree 
Cable Works of the Allgemeine Elektricitiits Gesellschaft. 
Here, after being received right royally by a salute of 
many guns, and marching from the pier under masses of 
bunting, we spent two hours or more in only a hasty 
examination of the extensive operations carried on in 
these works, where some 3000 men have been employed 
at one time. The works include a foundry of fifteen 
furnaces, where brass, bronze, copper, aluminium, and 
also copper ingots with soft steel cores to be drawn into 
compound wire, as also similar compound ingots of 
bronze with aluminium cores, are cast. There is also a 
complete rubber factory, and a shop for the making of 
other insulating materials, including the so-called “ sta- 
bilit.”” The machinery used is similar in most respects 
to that seen elsewhere. The rolls are electrically 
driven, the motors being of 200, 600, and 40 horse- 
power. In one pretty set of wire-drawing machines, 
the wire is drawn many times in the same machine 
through a series of dies stepping down in diameter in 
proper successive ratios. After passing through one of 
these, the wire is taken two turns round a power-driven 
roller, and returns underneath through an oil-and-water 
trough to a front roller, which leads it up again for the 
passage through the next die. The dies are placed side by 
side, and the driving rollers run all on one spindle. For 
heavy drawing these are all of one diameter, and are driven 
at different speeds by internal gearing. In such drawing 
the greatest number of passes arranged on one machineis 
five, annealing being required before the metal can be 
further worked. For fine wire drawing the series of driv- 
ing sheaves are in the form of grooved pulleys, all turned 
in one casting to successively larger diameters as the bore 
of the die becomes smaller. For these small sizes the 
machines are each arranged for ten passes, the actual 
number used at any time in a single machine depending 
on the character of the work being done. 

Among the paper-covering machines an interesting re- 
cently-introduced form for telephone wires may be men- 
tioned. The wire is led up vertically, and the paper strip is 
folded round it in passing through an eyelet-hole or die, 
without being wound round it spirally, the length of the 
strip lying parallel to the wire. Two threads, made for 
the sake of distinction of different colours, are led off 
two reels which are revolved in opposite directions round 
the wire, and these two threads thus bind the paper on 
the wire in two left and right-hand spirals. This covering 
leaves a layer of air surrounding the wire, which is 
desirable in telephone lines. The lead presses for large 
cables are of very neat and compact design in these Ober- 
spree works. The two hydraulic cylinders lie, as usual, hori- 
zontally on opposite sides of the die; but the whole height 
of the machine to the top edges of the tank from the floor is 
not more than between 7ft. and 8ft. There is a very fine 
compound vacuum drying tank plant. The high-tension 
cables are tested under 50,000 volts alternating. The 
works cover a large area, namely, 24 acres. All the 
service locomotives, cranes, winding spindles, &c. &c., are 
electrically driven, the current being received from the 
Berliner Elektricitiéts-Werke Oberspree Central Station 
as three-phase 6000-volt energy, and converted within the 
works by static and by rotary transformers to 1000, 500, 
and 200-volt three-phase, and to 200-volt continuous 
current. 

Ample floor space, abundant ventilation and perfect 
cleanliness and tidiness are the rule through every part 
of every shop. No more complete and thorough-going 
arrangements for the health of the workmen could well be 
imagined in any establishment. The workpeople have 
also their casino, with four halls, capable together of hold- 
ing 1600men. A special brigade of forty of the workmen 
are trained for fire service by weekly exercise, under the 
direction of a sergeant of the Berlin Fire Brigade. 
Scientific and hygienic lectures are given in the casino 
weekly. Baths, an accident hospital, sick funds, and a 
convalescent country home for 200 invalids form part of 
the organisation, and the management believes that all 
this social systematisation results in financial benefit to 
the shareholders. 

After our inspection of the works we were entertained 
at luncheon, after the extensive German mittagsessen 
style, in the workmen’s dining hall. It was bedecked 
with flags for this special occasion, but without this 
extra adornment it is a beautifully-decorated room, lofty, 
elegant, and comfortable, and large enough to seat easily 
400 or 500 persons. Wine flowed with the usual profuse- 
ness at this feast, but the speeches were unusually and 
commendably brief and to the point—uncommonly 
charged with common sense. The speakers were Herr 
Ratinau, jun., the son of the managing director, and 
Messrs. Dolivo Dobrowolski, Alex. Siemens, Sylvanus 
Thompson, Henry Edmunds of Glover and Co., and 
Ferranti, the last two in English, and Dr. Thompson 
bilinqually. From this luncheon each of us carried 
away as memeptoes of a singularly interesting visit 
a prettily got up sample of compound high-tension 
cable and a cake of ‘‘stabilit.” A photograph of 
the company was then taken in front of the power- 
house above mentioned, an inspection of which was our 
next duty. Here the engines were put in in 1898 
by the Gérlitzer Maschinenbauanstalt. There are two 
vertical duplex triple-expansion tandem engines, each of 
2000 horse-power, and three sets of four-cylinder triple- 
expansion cross-over horizontal engines of 3000 horse- 
power each. These latter have drop valves and rolling 
lever lift gear. Superheated steam is used, and the 
consumption is said not to go over 9 lb. per horse-power 
hour. The glands are open, and the piston-rod is 
supported between the cylinders by swivel-guide half- 
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bearings. The current generated is, as already stated, 





three-phase at 6000 volts, the field system rotating inside 
the armature, and the exciting current taken in by slip 
rings. 

A salvo of guns again greeted us as we once more 
embarked on the waters of the Oberspree. Half an 
hour’s sail took us to Treptow, where we walked 
through the electric railway tunnel under the Spree, and 
after a further considerable tramp we got a train which 
brought us near the Brunner Strasse works of the A.E.G. 
The great size and thorough systematic organisation of 
these works were again a theme for wonder and admira- 
tion. One of the first things to be examined was the 
underframe, driving gear, and motors of a high-speed 
locomotive with wheels of 1:4 m. diameter, to give a 
speed of 190 kiloms., or 119 miles per hour. The motor 
is a three-phase induction one, the rotor running on bear- 
ings fixed in the underframe, and the axle shaft passing 
through its hollow spider with a 30 mm. space open 
between shaft and spider to permit of rise and fall of the 
shaft. The spider drives the wheel and shaft by radial 
leaf-spring arms, whose ends are free to slide radially in 
short flat guide bars on the rim of the wheel. It has 
apparently not been proved experimentally that they will 
so slide at the high speed mentioned, or at any moderate 
speed, without ruinous wear or fracture. No guide block 
is introduced to help the necessary sliding motion. The 
load is carried by axle-hoxes of the usual pattern sliding 
in vertical hornplates, and by horizontal leaf springs 
between the boxes and the underframe. 

In these large works the tool-driving is all done elec- 
trically, and countershafts and belts are abolished more 
completely than can probably be seen at present anywhere 
else. Each tool has its own motor. Many of the tools 
are very large, and thus gearing of a moderate degree of 
complexity cannot always be avoided. The large 
horizontal turning and boring mills ranged along one 
side of the large central shop are very fine machines, 
capable of taking heavy cuts and of tooling at high 
speed. In roughing cast iron they take a cut jin. 
deep by iin. thick. The engines supplying current to all 
these motors are three in number, each a three-cylinder 
triple-expansion horizontal, with high-pressure and inter- 
mediate cylinders ranged tandem on one side, and one 
large cylinder by itself on the other side. The steam 
pressure is fourteen atmospheres, with 250 deg. Cent. 
superheat, and the water consumption is 4°7 kilos. = 
10} lb. per horse-power hour. The current generator is 
an alternator of 1100 kilowatt normal power, and is direct 
mounted on the crank shaft, running at 107 revolutions 
per minute. Each engine indicates 1200 horse-power. 

From these works we walked through the tunnel of the 
underground railway to the instrument factory of the 
A.E.G., in Acker Strasse. This again is a very extensive 
establishment, and there are very few sorts of electrical 
apparatus for signalling, measuring, and recording, whose 
— of manufacture we had not here an opportunity to 
study. 

We had started shortly after 8 a.m., and it was now 
6 p.m. It was considered that we would either strike out 
sharply, or else sink down quite flat, if we were asked to 
do more. Therefore we were now driven—we would have 
lain down and refused to move if we had not been driven— 
tv our hotels. Here we lay in bed for half an hour, spent 
another half hour in washing and dressing, and then raced to 
the Zoological Gardens for dinner. This dinner was the great 
festive event of the Berlin visit. Our hosts were the two 
firms of Siemens and Halske, and the A. E.G. These 
latter three capital letters have become part of ihe 
German language. They were adopted after the hospital 
wards became to an inconvenient degree filled with cases 
of jugular constriction caused by oral articulation of the 
extended title of the firm. The menw of the Zoological 
banquet is topped by the German and British fiags 
waving together, their staves crossed. At the bottom of 
the card stands the announcement, “ Die Tischreden sind 


vergeben!”” Now it altogether depends on the meaning 
of the last word. As is usual with German words, 
‘“‘vergeben”’ means almost anything you like. Add 


one little “‘s” and we get a suggestion of the absolute 
futility and fatuity of all dinner speeches. In this case, 
owing to the great size and bad acoustic properties 
of the hall, and not in the least to the contents of 
the speeches themselves, this interpretation might 
be said to apply. But ‘“ vergeben” also hints darkly of 
prejudice and venomous inoculation of the mind. This 
would not at all suit the speeches of last Wednesday 
night, unless, indeed, the too great sweetness and 
adulatory fervour of the international compliments passed 
from side to side be suspected of being tinctured with 
irony, and therefore of unwholesome flavour. But again, 
one possible free translation is that the speeches were 
given away freely without extra charge. If this were 
so intended it would be accepted with sober acquiescence, 
provided that no wrong conclusions as to the quality or 
justly chargeable price be inferred, and that it be 
remembered that the wines, of the best quality obtainable 
in Europe, were also given away freely and abundantly 
on the same terms. But the plain, undeniable meaning 
of this postscriptum appeal was that the speeches must 
be “forgiven.” This pathetic appeal could not be 
repulsed by sympathetic minds, and especially so because 
there were so few of the speeches to forgive. Perhaps 
it was their almost total omission we were asked to 
pardon. Mark Twain was not among us to apply his 
skill in interpreting the intricacies of the Teutonic tongue, 
and the point must be left in the obscurity natural to 
the subject. 

The Minister of Commerce, Herr Miller, proposed the 
conjoined healths of the German Kaiser and our English 
King; spoke of how English practice and German theory 
had combined to produce the wonders of modern electric 
engineering ; pointed out that the two nations both per- 
sistently pursued one aim and goal, and advised that there 
should exist no mutual envy or grudge between them, but 
nothing but friendly emulationin a common service of the 
higher interests of mankind. To this Mr. Graham, of the 








English Legation, replied in somewhat formal and con- 
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ventional terms; and then Wilhelm von Siemens toasted 
the English Institution of Electrical Engineers. He 
dwelt on the influence of cosmopolitan work in science and 
industry, upon the harmonisation of political aims, and the 
reciprocal influence which political harmony must have 
upon the social well-being of the civilised peoples of the 
world; but the speech was not well heard. Mr, Alexander 
Siemens, of London, returned thanks on our behalf, 
speaking now in German and now in English, and proffered 
special thanks on behalf of the ladies of the English party 
for the extremely kind and happy way in which they were 
received and treated in Berlin. A message had been sent 
to the Emperor, and during the evening his telegraphic 
reply, ‘Please accept my very best thanks, Wilhelm 
Imperator Rex,” was read out by Herr Direktor Ratinau. 
After dinner there was time for a very pleasant con- 
versazione in the open spaces of the hall, which is one of 
the most graceful in architecture, and most tastefully and 
lightly decorated yet seen by the present writer. 

The late hour of our next rendezvous—9.30 a.m.—was 
considerate of the earlier proceedings—about lam. It 
was at the same place—only outside the gates of the Zoo- 
logical Garden—and thus it was hoped that even the fallen 
and lost might be picked up and gathered together. From 
here we started in three parties on along tramp of inspec- 
tion of the new partly elevated and partly underground 
electric railway and its power station. This is the work 
of Siemens and Halske. Most of the heavy work is 
already finished, and it is hoped to open the line 
to the public on the Ist of January next year. 
The underground portion follows the centre lines of 
the streets, and is what may be called a_ surface 
subway, the transverse concrete arches over the railway 
being 9}in. thick at the crown, and the depth over this to 
the road surface averaging only 2ft. The rise of the arch 
is Sin. These arches are built of cement concrete on 
wooden centering between transverse girders spaced 1} m. 
or 5ft. apart. The roof is thus practically flat. Two lines 
of rails extend throughout the length, both in the one 
subway in the underground portions, which have all been 
constructed as ‘“‘cut-and-cover’’ work. The gauge is 
4ft. 8jin. The width of the subway inside the vertical 
walls is 6} m., widened to 123 m. at the stations. At these 
stations two side platforms are used. The above cross 
girders are supported at the centre by longitudinal girders 
of double-web I section. These cover each five of the 
1} m. spans, and one such span is left as a gap between 
each pair of longitudinal girders. The longitudinals are 
supported by built-up rectangular box-section steel 
columns spaced three spans apart. This is a scientifically 
economic arrangement of roof support. The railway 
runs east and west through the heart of the city 
south of the river and of the Thiergarten, with 
its middle part considerably south of its two ends. 
Its length is about 11 kiloms., or nearly 7 miles. In 
most places it is built on a shifting sand foundation, and 
much piling has been necessary. Sheet piling along the 
vertical walls has been resorted to throughout the sub- 
way, a wall of about 3ft. thickness of concrete coming 
inside the piling, and a concrete floor of about the same 
thickness being inserted throughout. Most of the lofty 
houses in these districts have similar foundations. The 
stations average 600 m., or } of a mile, apart: but 
this pacing is as much as 1500 m., or nearly one mile, in 
some parts. At first a five-minutes train service is to be 
started ; but it is expected that before long this will be 
increased to a 2}-minutes service. 


The train will consist of three cars—two motor cars, 
and one ordinary placed between these. Each car rests 
on two bogie trucks, and on four axles. The load on 
each axle is six tons, so that the whole train weighs 
72 tons empty. Each axle is driven by a single-gear 
continuous-current motor, the voltage being 750 to 600, 
and the ampéres taken ranging from 1070 to 1340. The 
drivers are 850 mm. in diameter, and the wheel base of 
one bogie 1800 mm. The whole length of a car over 
buffers is 12°7 mn., or 32ft., and its outside width is 2°3 m. 
The normal speed is 30 kiloms., or under 20 miles, but at 
certain points it is intended to run at 40 kiloms. per hour. 


In the power-house are installed at present three verti- 
cal compound Borsig engines, with open frames supported 
in front by forged steel columns. Each of these gives 
1200 maximum indicated horse-power and 900 normal. 
Space is left for two other engines, each of 1600 maximum 
horse-power, and 1200 normal. The water-tube boilers 
are placed in an upper storey of the buildings above the 
engines. The pressure is 10 atmospheres, and a super- 
heater delivers the steam to the engine with 200 deg. 
Cent. superheat. The Siemens and Halskedynamos have 
fixed interna! 10-pole fields, and external rotating arma- 
tures. They have an output of 800 kilowatts each. 

The construction of the elevated parts of the railway, 
which stretches over five-eighths of the whole length, is 
in places extremely interesting. The uprights are set on 
globular foundation shoes, and are free to swing forwards 
or backwards. At two places the railway cuts through 
the houses. Thus at the Danewitz Strasse it has shops 
underneath it and two stories of living houses and offices 
above it. In passing the Potsdamer Bahnhof—immediately 
south of the main station—the elevated structure has to 
pass over two streets, one canal, and a very wide stretch 
of railway lines. To avoid interference with the trafiic, 
it was erected 1 m. high, and afterwards let down to its 
permanent level. In these spans the middle length of 
each is formed of a loose girder slung by tension posts 
from the ends of the cantilevers striding the main 
columns. One of the spans is 100 m. clear. In passing 
the railway a column rises from between the network of 
rails underneath, but it was insisted that the Potsdamer 
Railway Company should be free to shift their rails as 
they liked; so that this column hasbeen erected in sucha 
manner that it can be displaced to either sidea distance of 
6} m., or 13 m. altogether. The base and the top entabla- 
ture bear against very stiff girder plates, along which they 
cin be pushed by the application of hydraulic pressure. 
A‘ter shifting they are re-bolted up in the new position. In 





this place also, in order to get into the Potsdamer Platz, 
between the Potsdamer Bahnhof and the Anhalt Bahnhof, 
a very curious triangular junction is formed in each of the 
two branches of it leading to the Platz. The two lines 
of rails drop and rise by different gradients to different 
levels. 

This very interesting inspection occupied the whole of 
the forenoon. In the afternoon visits were made to 
Messrs. Ludwig Loewe’s beautifully organised machine- 
tool works, to the works of the Union Elektricitiits 
Gesellschaft, and to the Technical High School. 








THE BRITISH ASSOCIATION OF WATERWORKS 
ENGINEERS. 

Tue British Association of Waterworks Engineers holds 
its sixth annual meeting or conference this week in 
Birkenhead. The proceedings began in the Town Hall 
on Tuesday morning. The visitors were received at 
10.30 by the Mayor, Mr. Alderman Thomas Cook. 

The retiring president, Mr. Priestly, moved a vote of 
thanks to the Mayor. Mr. Watts, Sheffield, having 
seconded, the resolution was carried with acclamation. 

The new president—Mr. W. A. Richardson, M. Inst. 
C.E., the water engineer of Birkenhead—was then intro- 
duced by the retiring president. 

Mr. Richardson then took the chair, and moved a 
vote of thanks to Mr. Priestly for his services ag president 
during the past year. The motion was cordially adopted. 
Mr. Priestly, in acknowledging the compliment, men- 
tioned that the Association was composed almost entirely 
of gentlemen who had charge of works in various parts of 
the country. Consequently, in the proper discharge of 
their duties, they were benefiting not only themselves 
but the whole country. The health of this land depended 
to a very great extent upon a good water supply, and he was 
convinced that that supply would be bettered as a result of 
the discussions which arose on the various important 
matters under the auspices of the British Association of 
Waterworks Engineers. 

Mr. Priestly then delivered his inaugural address, 
which was in its essence a condensed description of the 
waterworks of Liverpool and of Birkenhead. 

Mr. W. E. Plummer, M.A., F.R.S., director of the 
Liverpool Observatory, then read a paper on “ Rainfall, 
the Cycle of Precipitation.” This was a very learned 
discourse, the general result of which seemed to be that 
next to nothing is known as to the cause of rain or of 
dry weather. In treating of the effect of dust as a 
promoter of rain, Mr. Plummer declared his conviction 
that the dust theory was discredited, while, on the 
other hand, electricity did not seem to offer an adequate 
explanation. With regard to hail, in the formation of 
which electricity no doubt played a large part, the 
difficulties in the way of explanation were greater than 
in that of a raindrop, and no complete theory was yet 
presented. Snow was the easiest to account for, or, at 
least, presented fewest difficulties. 

There was no discussion. 

After luncheon the whole party were driven to the 
Borough-road, Spring Hill, and Flaybrick Hill pumping 
stations of the Birkenhead Corporation Waterworks, 
and the Great Float and Liscard pumping stations of 
the Wallasey Urban District Council Waterworks. At 
the Flaybrick Hill station afternoon tea was provided 
by Mrs. Richardson. Later on a visit was paid to the 
Bidston Observatory, where Mr. Plummer brought under 
the notice of the visitors a number of matters of interest. 

On Wednesday morning proceedings began with the 
reading of a paper on ‘‘ Detecting and Preventing the 
Pollution of Public Water Supplies,’ by Mr. William 
Watts, M. Inst. M. and M.E., F.G.S. The paper was of 
somewhat limited interest, as it dealt solely with water 
supply from moorland gathering grounds. After con- 
sidering various points, he went on to say there was a 
need for a metallic service pipe, which, while equal to 
lead in ductility and strength, would have in addition 
the power of resisting the solvent action of water charged 
with peaty and other acids. New piping was more 
readily acted upon than old, and probably a baser 
metal than lead—if one could be discovered—would be 
al] that was required. There was no reason why iron 
piping should not be more extensively used, as there was 
no doubt that lead pipes and cisterns were dangerous to 
health when used in the storage or conveyance of soft 
water. The time had arrived when spun yarn should 
cease to be used in making the joints of socket pipes, and 
cold lead rings substituted, because the fibre of the yarn 
was vegetable matevial, and inthe course of time decayed 
and polluted the water. 

A discussion followed. 

The President thought the proposed substitution of 
iron for lead pipes presented a difficulty, inasmuch as 
corrosion took place in the former, and in a few years they 
had to be removed. 

Mr. D. M. F. Gaskin, Liverpool, speaking from 
experience, agreed with the president that iron pipes 
corroded and delivered the water in a dirty state. In 
regard to the disuse of spun yarn, in many cases of this 
kind water engineers must be judged not by what they 
actually did, but what they were compelled to do by 
ratepayers and other people, who wanted everything done 
on the cheap. 

Other speakers followed, and at the close a vote 
of thanks was passed to Mr. Watts, on the motion of the 
President, seconded by Mr. C. H. Priestly. 

The remainder of the afternoon was devoted to visits 
to Laird’s shipbuilding yard and boiler shops, and Messrs. 
Lever’s works, at Port Sunlight. 

The annual dinner took place in the Town Hall on 
Wednesday night. It was interrupted by an outbreak of 
fire, due, it is said, to the fusing of an electric-light wire. 
Very serious damage was done to the clock tower before 
the fire was extinguished. 





SUBWAYS FOR PIPES, 


Some time ago a conference of metropolitan local authori- 
ties was held to consider the subject of London streets and 
street traffic, and various resolutions were adopted in order 
to enhance the consideration of the question. Among these 
was one expressing the opinion that subways should be con- 
structed in all new leading thoroughfares for the accommoda- 
tion of water and gas mains, pipes, &c., and a second 
resolution submitted that the time has arrived for concerted 
action to be taken by ‘“ the local authorities of the metropolis 
to remedy the inconvenience, annoyance, loss of time and 
money now caused by the operations of the gas, water, tele- 
phone, and electric lighting companies in laying down, 
renewing, maintaining, and repairing their mains, pipes, 
services, and wires.” These resolutions were in February 
last referred by the London County Council to the Improve- 
ments Committee for consideration, and in a report which 
has just been submitted to the Council it is stated that the 
resolution of the conference respecting subways aftirms a 
principle which has guided the policy of the Committee 
for some years. Before recommending the Council to 
make application to Parliament for powers to carry 
out street improvements, the question is invariably con- 
sidered as to whether the construction of a subway 
would be advantageous, and if so, whether the advantage 
would be commensurate with the expenditure involved by 
the proposal. When so determined, the report mentions 
that the Council is recommended to make provision for the 
construction of the subway, and to insert clauses in a Bill to 
provide that the London County Council (Subways) Act, 
1893, shall be so extended as to apply to any subway so con- 
structed, and clauses providing that in all cases where pipes 
have to be altered in consequence of the formation of the 
subway or the widening of the thoroughfare, the Council 
shall have power to require the companies to move into the 
subway the pipes already laid in any such thoroughfare. 
There are, of course, cases where it is not desirable to seek 
powers to construct subways in connection with improve- 
ments, as, for instance, where there is little interference with 
the carriageway or where the length of thoroughfare 
widened or constructed is so small as to render a subway 
of little or no material advantage if formed in relation 
to the improvement. Another point is that street im- 
provements in connection with tramway schemes are 
not generally of such a character as to justify the ex- 
penditure on subways for pipes and wires along the particular 
thoroughfares voncerned, especially as some of the latter are 
two or three miles long, and the widenings are mainly 
effected by the acquisition of forecourts, portions of gardens, 
and strips of open land. As an example of the Council's 
practice in regard to subways formed in connection with 
improvements, the report recalls the fact that a complete 
system of subways will exist for water and gas mains, pipes, 
wires, &c., in the new street from Holborn to the Strand, in 
Southampton-row, in the new crescent road on the north 
side of the Strand from Wellington-street to the Law Courts, 
in the northern and southern approaches to the Tower 
Bridge, and in the Long-lane and Tabard-street improve- 
ment. With regard to the second resolution adopted by the 
conference, the powers of the London County Council are 
limited to the construction of subways in connection with 
new streets, and to the application of the London County 
Council (Subways) Act, 1893, for compelling the owners of 
disturbed pipes and wires to use the subways. The report 
concludes by stating that from the foregoing statements it 
will be evident that it has been the practice as far as possible 
to follow the course suggested in the resolutions passed at 
the conference in question, and the County Council has just 
agreed with the view expressed in the report that no useful 
purpose can be served by any further action being taken in 
the matter. 








NAVAL ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty :—Fleet engineer: J. H. Pill, to 
the Apollo. Chief engineers: W. H. Meadows, to the Andro- 
mache ; W. W. Lawrence, to the Vivid, additional for the Sala- 
mander on paying off. Assistan‘-2ngincer: W. A. Donovan, to 
the Andromashe. Probationary assistant-engineers: H. W. Couch, 
to the Hannibal ; R. A. Howley, to the Jupiter ; Cecil C. Horsley, 
to the Majgstic; Bertram Harvey to the Resolution. Engineers : 
F. W. Austin to the Vivid, additional, to be detailed for Spartan ; 
W. P. Legate, to the Revenge, additional for tender Spanker ; 
H. J. Leader, to the Apollo, Artificer engineers: E. P. M. 
Baker, to the Andromache; ( J. Brooks, to the Apollo; J. 
Mitchell, to the Revenge, additicnal fo: the Spanker on com- 
missioning. 

SHEFFIELD STEEL MANUFACTURERS AND THE UNITED SvatEs.~ 

The directors of William Jessop and Sons, Limited, Brightside 
Works, Sheffield, have now published their scheme in connection 
with their American enterprise. The directors point out that the 
company has for many years been carrying on an extended business 
with inadequate fixed capital, the assets being very largely in excess 
of the paid-up capital and debentures, the latter amounting to 
£65,000. It is now proposed to clear off the existing debentures, 
as well as the liabilities on loan and other accounts. For this pur- 
pose it is proposed to issue debentures for £150,000, as part of an 
authorised charge of £200,000, and to call up the sum of £10 per 
original share, but the directors propose to pay a bonus of £5 per 
original share out of the reserve fund, and to divide the £50 shares, 
which will then have £40 paid on them, into ten shares of £5 each, 
with £4 paid thereon. The new works to be established in America 
are to be carried on as a subsidiary company, under the laws of 
Pennsylvania. The directors state that for this purpose it is neces- 
sary to provide a sum of at least £40,000. Various alterations are 
made in the articles of association with the view of meeting tho 
new development, and the scheme is confidently recommended to 
the shareholders as one which will be to their benefit. 

THE INSTITUTION OF MINING AND METALLURGY. — Two 
premiums of twenty-five guineas each will be awarded by the Council 
of the Institution of Mining and Metallurgy for the best papers 
upon the circular and rectangular forms of shaft for mines of great 
depth. An annual prize of ten guineas will be awarded to students 
by the Council of the Institution of Mining and Metallurgy for the 
best paper on any subject connected with the treatment of ore. 
The following are the conditions upon which the prize for 1901 will 
be awarded :—(1) The paper may be on any subject connected 
with the treatment of ore, either by dressing, ting, or chemical 
process, (2) The prize will consist of books or instruments, to be 
selected by the author of the successful paper. (3) The prize will 
be open to students—not over twenty-five years of age—of the 
Institution of Mining and Metallurgy. (4) Papers, which may be 
illustrated, must not exceed 6000 words, and must be received at 
the office of the Institution not later than Decemler 31st, 1901. 
(5) The selected paper, with any other papers that may be deemed 
of sufficient interest by the Committee who shall make the selection, 
will be read and discussed at a meeting of the Institution, and will 
be printed in the ‘‘ Transactions.” The manuscript, with any 
drawings, should be received at the office of the Institution, 
Broad-street House, not later than December 31st next, and should 
be written in a clear hand on one side of the paper only, 
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WIRE ROPE WORKS AT WAKEFIELD. 
No. I. 

Tue wire rope works of Messrs. George Cradock and Co., 
of Wakefield, form an exceedingly interesting study, if for 
no other reason certainly on account of the fact that there 
the steel wire rope is manufactured straight from the pig 
iron, all the processes of converting the iron into steel, draw- 
ing the wire, &c., being performed cn the premises. But 
there are many other features in the works which are most 
worthy of attention, oné being that the material travels on in 
what is practically one direction without any carting back- 
wards and forwards. Of the history of the firm we need 
only say that the grandfather—Mr. George Cradock—of the 
present members of the firm commenced the manufacture 
of hemp ropes in Darlington. This was carried on by him 
and the late Mr. George Cradock for a considerable time, 
but the late Mr. Cradock, after some little while in Stockton, 
took his business to Wakefield in about 1853 for hemp rope 
manufacture. In 1854 he commenced the manufacture of 
wire ropes, but the principal business then was hemp rope 
making. Until about 1881 both hemp and wire ropes were 
manufactured, but the wire rope trade then having extended 
very considerably, the firm gave up the manufacture of hemp 
ropes, excepting those for use in the centre of its own wire 
ropes. The wire-drawing mills were started in June, 1885, 
and in January, 1900, the firm commenced the manufacture of 
its own steel. 

It will, no doubt, be of value to our readers if we briefly 
describe these works and the methods employed in them for 
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PLAN OF GEORGE CRADOCK 


making the ropes. The accompanying plan will help to make 
the description plain and toshow the position of the shops into 
which the material in its different stages passes. The pig iron, 
sand, &c., are broughtinto the premises by carts from the Denby 
Dale-road entrance, near the time oftice—S8a—and are taken to 
the far end, where are the steel works marked 43 on the plan. 
At the present moment there are no actual covered-in stores 
where they are kept, but such stores will very shortly be erected, 
their position having been chosen, and indicated on the plan 
by the numbers 41 and 41a, and the preparations for their 
erection commenced. The steel works is a building 270ft. 
long by 120ft. wide. At one end, that near to which the pig 
Iron is carted, and where the iron stores will eventually be, 
are two Siemens furnaces, each capable of taking a charge of 
eight tons. These are worked with producer gas made in 
producers contained in building No. 40. There are in all five 
producers, four of which are 5 cwt., and one 8 cwt. The 
ordinary number of charges turned out by the furnaces is ten 
in a working week of six days. One furnace alone is, asa rule, 
working at one time. At the rear of the furnaces—each of 
Which has its own chimney, some 90ft. high—is the casting 
pit, and this is served by a three-ton travelling jib crane, 
made by Thomas Smith, of Rodley. The steel, as it comes 
from the furnace, is run into ingot moulds ready for use. 
Sometimes it is direct from the ingots, without further treat- 
ment, that the rods are made, the ingots being heated in a 
re-heating furnace, and passed straight to the cogging 
mill. At other times—depending on the nature of the ultimate 
product required — the ingots are first of all hammered 
under a steam hammer. The steam hammer used was made 
by Tannett, Walker’s, of Leeds, and the striking block 
Weighs 72 cwt. It is supplied with steam from a cylindrical 
boiler, 24ft. by 6ft. 6in., the steam in which is generated by 
the waste heat from the re-heating furnace. These three 
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articles when in full work appear to exactly balance one | 
another, for the boiler is just on the blow-off between the | 
strokes of the steam hammer. Under the steam hammer the | 
ingots are shaped to the desired dimensions and cut off if | 
necessary to the required lengths. Ordinarily speaking, the | 
weight of the ingots produced is 94 cwt., and the weight of | 
the billets passed through the mill is from 100 1b. to 1101b. | 
This is when making rod of the smaller sizes, say, No. 5 gauge, | 
though as much as 168 1b. of No. 5 have been made at one | 
rolling. With larger sizes of finished rod, however, billets up to | 
250 lb. in weight are sometimes used. | 
The rolling plant consists of a large cross-coupled hori- | 
zontal engine made by Stevenson and Co., of Preston. Its | 
two cylinders are each 36in. in diameter, and have a 36in. | 
stroke. It runs at about ninety revolutions per minute, and | 
is supplied with steam at 70]b. The crank shaft carries a 
large fly-wheel grooved for twenty-one ropes. These drive, 
by means of gearing, a set of three cogging rolls and two | 
sets of ordinary rolls. Steam is supplied to the engine from | 
two Babcock and Wilcox and two Lancashire boilers. Of the | 
two Babcock boilers one receives the waste heat of a second | 
re-heating furnace, the other having a mechanical stoker of 
the revolving fire-grate type, which is fed by hand. One 
Lancashire boiler, which was made by Spurr, Inman, and 
| Co., Limited, of Wakefield, is 28ft. by 8ft., and is hand fired. 
| All these three boilers work at a steam pressure of 701b. per 
| square inch, or a little over. Arranged at the rear is a 
| Green's economiser, and the flues finally deliver into a square 
| chimney some 120ft. high. The large engine works condensing ; 
in fact, all the engines throughout the works do so. The con- 





Cricket Field 







39 39a 396. 39c. Patert House 
4] Pig tron Beds 41a. Sand Beds 


43 Steel Works ¢3a. 43b..43c. Chimneys 


Scale me 


use with billets of such dimensions as not to need to be put 
through the cogging mill, but can be taken directly to the 
rolls. The steam from the boiler is used for several purposes, 
among these being the working of a steam-driven shearing 
machine for cutting off billets as delivered from the cogging 
mill, and also for driving the pump for raising the stream 
water into the storage tank. 

The rod having been finished and wound up is allowed to 
cool sufficiently, and is then taken into the end of the hemp 
rope walk—No. 3 on the plan—which we shall describe later 
on, by means of a small tramway. Here the various bundles 
of rods are weighed and marked, and any irregular ends cut off. 
The finished bundles are then taken still further down the 
tramway in the rope walk and into the building marked 37, 
which is called the rod shed, and here they remain till required 
for annealing. The annealing pots, which are made of riveted 
sheet iron, and of which there are five, are contained in the 
compartment marked 32 on the plan. The pots just come 
above the level of the floor and descend down into a pit, where 
they are fired. The gases are taken off into flues by elbow 
pipes in the tops of the pots, and the flues are gathered into 
one chimney, which also receives the flues from the furnaces 
of two drying rooms and a blueing furnace. The annealing 
process, of course, varies in time occupied in accordance to the 
work in hand. Ordinarily it is about twenty-four hours. It 
is necessary then to thoroughly clean the red of scale, dirt, 
&e., which would otherwise injure it when it is drawn 
down into wire. The cleaning process is carried on 
in the room marked 36. Here the bundles are mounted on 
an iron bar which is hung from the hook of a travelling 
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densers used are invariably of the jet type. It will be 
noticed that a small stream or beck runs through the works. 
The course of this had to be slightly altered when the steel 
works were made. It now runs ina brick channel, and the 
water from it can flow by gravity into two large reservoirs, 
marked 44 on the plan, from which it can be drawn for con- 
densing purposes. The condition under which the water is 
taken from this stream is that it must all be allowed to flow 
back into it again, and this is done. A small pump also 
raises water from this stream, and delivers it into a cylindrical 
tank at a sufficiently high level to serve the necks of the 
rolls, and afterwards be returned to the stream. 

During most of the time occupied by our visits to these 
works, No. 4 gauge rod was in course of manufacture, though 
we may here mention that any gauge from 5 up to 000 is 
drawn. The billets used were about 110 1b. in weight, and some 
2sin. square. On several occasions we timed the process of 
rolling from the time that the billet was taken from the re- 
heating furnace to when the finished rod was finally coiled in 
a bundle by a small steam-driven winding machine. The 
rolling process entailed three passages through the cogging 
mill, no less than sixteen passes through rolls gradually 
decreasing in aperture, and then being coiled up. The whole 
operation took on an average 1 min. 50 secs., and before one 
lot was quite finished another billet was already on its way 
through the rolls. Of course, to obtain this quickness there 
must be considerable dexterity on the part of the operatives, 
who are wonderfully expert at the work. The rod is threaded 
backwards and forwards through the rolls, enough bight 
being left, of course, at each turn, and it is passing through 
as Many as seven or eight sets of rolls at one time, and when 
wound up is still red hot. As will be seen from the plan, 








| there is, at the end of the steel house, away from the steel 
| furnaces, another re-heating furnace and boiler. This is fur 
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crane, power worked from shafting in the next rooii 
No. 31. The bundles of rod are first of all dipped in a stone 
bath containing either a solution of sulphuric or hydro- 
chloric acid—in either case much diluted—depending on the 
nature of the material being cleaned. Here they remain for 
some ten minutes or a quarter of an hour, afterwards being 
taken out and laid onastone floor, where, after having drained, 
they are washed for some time from a hose till a “coat” is 
formed on the metal. They are then dipped again, this time 
in a solution of lime, so that the acid used in cleaning, and 
still remaining on the rod, may be neutralised. Again, after 
draining, they are taken either to room 29 or to room 30, 
both of which are drying rooms. It is most necessary that 
every particle of moisture should be driven off before the 
process of drawing begins, and the bundles of rods are, there- 
fore, kept a considerable time in the drying rooms, after 
which they are ready for drawing. 

There are two wire-drawing rooms, marked 31 and 18 and 
18a respectively, and the bundles of rods, after having one of 
their ends drawn down to a point by a blacksmith whose 
forge is in a part of room 26, are taken into either of these 
rooms to be drawn. In room No. 31 there are seventeen 
drawing mills arranged on two long cast iron tables placed 
end to end. The driving mechanism consists of a hori- 
zontal shaft running underneath the table and carrying on it 
a bevel wheel for each mill. Each mill consists of a die and 
a revolving drum placed on a vertical shaft, the lower end 
of which carries a bevel wheel which gears with one of the 
bevel wheels on the horizontal shaft already mentioned. The 
revolving drum has two lugs on its underside which drop into 
recesses in a collar carried on the vertical shaft. By means 
of a foot lever the drum can be raised sufficiently for the 
lugs to disengage, and for it to run loose. The method of 
drawing the wire is as follows :—The rod, as already explained, 
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has had one end brought down to a point. 
passed first of all through a bag containing small pieces 
vlive oil soap, which is used as a lubricant. The bag 
attached to a steel nipple, through which the pointed rod 
passed. The point is then passed through the die, through 
which the rod is to be drawn, and is caught hold of by a 
pair of toggle nippers which seize it and pull it through, 
grasping it automatically more tightly as the strain is in- 
creased. There are two methods employed of pulling 
sufficient of the wire through the die for it to be connected 
to the revolving drum. One of these is for the vertical 
spindle to be fitted with a cam placed under the revolving 
drum. The toggle nippers are carried ona lever, which is pivoted 
so that it can be pressed against the cam as it revolves. 
The motion imparted to the nippers is such that the wire 
can be pulled a few inches through the die at each revolu- 
tion of the spindle, A succession of several such pulls brings 
enough wire through to be connected to the drum, which is 
thereupon lowered by the foot lever till the lugs on it engage 
with the recesses on the driving collar, and the wire-drawing 
proper commences. The other method of pulling the first 
portion of the wire through the die is known as the chain 
pulling-out gear, which works with a clutch on the horizontal 
shaft, and can be thrown in and out of géar by means of a 
lever. In other respects its action is identical with that 
already described. The other drawing mill room—18 and 
18a—also contains seventeen mills, some of these only having 
just been fitted. The size of the mills in both rooms varies 
somewhat, depending upon the size of wire to be drawn. 
The sizes employed are known as “ ripping blocks,” 12’s and 
18’s, the varied work of these being as follows :—All sizes 
larger than No. 9 gauge are drawn on the ripping blocks; 
9 to 14 gauge on the 12 blocks, and 15 to 20 gauge on the 18 
blocks. In room No. 18, too, there are six “jig blocks,” 
which are used for the smaller sizes of wire down to 30 
gauge. At the time of our visit the place of these was being 
slightly altered, and they were not in use. 

The motive power for working mill No. 31, and for the 


ROPE 


remainder of the machinery in this block of buildings, is a | 


200 horse-power engine, by Musgraves, of Bolton, working in 
compartment No. 28. Steam is supplied from two Lanca- 
shire boilers contained in compartment No. 22. These boilers 
are each of them 28ft. long by 7ft. Gin. diameter; one of 
them made by Musgraves, of Bolton, and the other by Spurr, 
Inman, and Co., of Wakefield. Both boilers work at 90 lb. 
pressure. 
been put in for a Lancashire boiler, 28ft. by 8ft.—also to work 
at 90 lb. pressure—which will shortly be delivered. These 


In compartment No. 21 the settings have already | 


boilers also supply steam for working engines in compart- | 
ments 2b, 16, and 17, one of which drives wire mill 18 and | 


18a, and of which we shail speak in detail later on. 

The number of times the wire is drawn through the dies, 
and the number of times it is annealed during the process of 
drawing, of course depend upon the ultimate size of wire re- 
quired, and the nature of the materialemployed. No general 
hard-and-fast rule can be laid down. Sometimes annealing 
takes place after each drawing ; sometimes it can be drawn 
several times without requiring annealing, In any case the 
next drawing is precisely similar to that alrezcy described, 
( nly,,o1 course, the hole in the die is smaller. When finally 
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GENERAL VIEW OF STEEL WORKS 


brought down to the size required, the wire has several pro- 
cesses to go through before it is made into rope. For example, 
it has to be tempered. This process is carried on in the 
buildings numbered 39, a, b,andc. This portion of their 
works Cradock and Co. throw open to nuvubody, and 
hence we are unable to describe what goes on inside. Suffice 
it to say, therefore, that the wire is tempered and afterwards 
finally cleaned and drawn, with very slight reduction in 
diameter, three or four times. Then, too, it may happen that 
the wire is required to be galvanised, or, to speak more 
correctly, coated with zinc. The process of doing this 


is carried out in the compartment numbered 35, 
the necessary power being obtained from a_ small 
vertical engine. The process is exceedingly simple. The 


wires to be coated are placed on vertical bobbins, known 
as swifts. They are then drawn through a bath contain- 
ing a cleansing composition and other materials, about 
which a certain amount of secrecy is maintained, whose 
object is to make the zinc take to the wire. The wires 
are then drawn through a bath of molten zinc — pure 
spelter being employed—which is contained in an iron pot 
over a coke furnace with a firebrick setting. Air doors are 
provided in the sides of the setting, so that the intensity 
of the fire can be regulated, and over the furnace is a cowl, 
in which works an exhaust fan to take away the noxious 
vapours and gases. As they emerge from the bath the 
wires are drawn through a bed of sand, which removes the 
surplus zinc, and are then wound on reels carried on a frame- 
work, the reels being revolved by the small engine already 
mentioned. Twelve wires can be galvanised at once. On page 
37 and above we give reproductions from photographs showing 
the steel works from three points of view. 








THE AMALGAMATED ENGINEERS’ 
CONFERENCE. 

Tue Amalgamated Society of Engineers has just concluded 
perhaps one of the most important of its quinquennial 
delegate meetings, and which probably will be the last of 
these conferences held in connection with the organisation. 
This meeting has been held in Manchester, and attended by 
forty-three delegates, apportioned as nearly as possible on the 
basis of one delegate to every 2000 members, and representing 
not only the whole of the United Kingdom, but also branches 
in the Colonies and the United States. Mr. Tom Proctor, of 
Devonport, has officiated as chairman, and the proceedings, 
which were opened on Whit-Monday, have extended over 
a period of six weeks. 
which the altered industrial conditions 
country have forced to the front have 
attention, and we understand that Mr. G. N. Barnes, the 
general secretary, has had a somewhat tough struggle 
with not a few of the more conservative delegates in carrying 
out modifications of the Society’s rules and regulations to 
bring them more into line with modern requirements. The 
question that perhaps excited most discussion was the pro- 


of the 


occupied | : 
| is to be adopted in future for all the purposes hitherto 
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hitherto been regarded as unskilled labour, to membership. 
In future machine workers are to be admitted as members 
of the Amalgamated Society of Engineers, and as this class of 
workmen has already a society of its own, known as the 
United Machine Workers’ Association, there would seem to 
be a prospect of some friction between the two organisations. 
During the prolonged strike, the Machine Workers’ Associa- 
tion suffered perhaps more severely than any other of the 
engineering trade unions, and the Amalgamated Society of 
Engineers came to its assistance with considerable loans to 





enable the organisation to tide over its difficulties. Since 
then the Association has recovered the lost ground 
and paid off its debts. The question would now 


appear to be whether the next step may not possibly be 
the incorporation of the United Machine Workers’ Associa 
tion with the Amalgamated Society of Engineers. The Steam 
Engine Makers’ Society is another organisation which the 
Amalgamated Society of Engineers has long been anxious to 
bring within its own borders, but a union of these two 
organisations is certainly not a present or prospective pro 
bability. 

The effect of the resolution that has been passed will be far 
reaching, as not only does it recognise a class of labour 
hitherto not considered eligible for membership, but the 
Amalgamated Society of Engineers will be brought into touch 
with the employers over a much wider area than heretofore. 
It is also a step which is practically an admission of the 
employers’ contention with regard to the employment of 
practically unskilled labour on modern automatic machine 
tools, and may possibly in the end remove one of the most 
serious causes of friction between the Amalgamated Society 
of Engineers and the Federated Employers. In various 
other directions also important amendments have been made 
in the rules of the Society, the general effect of which will 
be to enable the organisation to assert its influence more 
effectively, according as the members may desire, with respect 
to parliamentary representation, and public and social work 
generally, and we understand that provision is to be made 


| whereby the Society will carefully watch the giving out of, 


A number of important ques- | 


posed admission of practically unskilled, or—as the officia!s | 
of the Society would probably prefer to describe it—what has | in force for a period of three years. 


and tendering for, municipal and public contracts, with a 
view of securing, as far as possible, the observance of proper 
conditions in the carrying out of such work. Another 
question under consideration has been the fixing of contribu 

tions, On the part of many of the members there is a strong 
fecling that these should be reduced now that the Society has 
attained what may be regarded as a sound financial position. 
As a matter of fact, however, the scale of ordinary contribu- 
tions has been increased, and although the amount required 
in levies may be smaller, the net result will probably be an 
increase in the total calls upon the members. Another very 
important change is one by which the delegate meeting 
itself will be abolished, as the principle of the “ referendum 


served by the delegate meetings. This practically means 
that instead of electing delegates once in five years to revise 
and amend the rules, members may secure the same results 
by means of a general vote, and at much more frequent 
intervals, although we understand that the rules adopted by 
the conference just closed will under any conditions remain 
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THE NEW SWEDISH SUBMARINE BOAT. 

Ir was announced recently that Herr Enroth, a Swedish 
engineer, had invented a submarine boat, and that he had 
offered his invention to the Swedish Government. Herr 
Enroth was entrusted with the construction of a Nordenfeldt 
submarine boat; he has conducted a great many experiments 
with this type of boat, and he is now regarded as being one 
of the leading experts in submarine boat building. At the 
French submarine competition in 1896 his ideas attracted 
special attention. At this moment Herr Enroth’s plans are 
being considered by the Swedish Naval Commission, and it is 
believed that several boats will be built according to these 
plans for the purpose of choosing the type best adapted for 
the Swedish navy. It is claimed by experts that the new 
type of submarine boat will be especially serviceable for coast 
defence. The following are the measurements of Herr 
Enroth’s boat :—Length, 25 metres ; 4 metres beam ; and 34 
metres depth. Its displacement on the surface of the water 
will be 142 tons, and, when submerged, 146 tons. By the aid 
of two triple-expansion engines, which are each worked by a 
single screw, the boat will travel at the rate of 12 knots an 
hour above water and at 114 knots an hour below water. 
Thus its rate of speed below water will exceed that hitherto 
attained by any submarine boat that has been tried and 
found to be practicable. For the purpose of driving the 
engines steam will be supplied by two water-tube boilers, and 
compressed air or steam will be used when the boat is below 
the water-line. Heat and air will be stored for at least ten 
hours, when the rate of speed is 6 knots an hour. Fore and 
aft there will be air chambers, in which air will be compressed 
at a pressure of twenty atmospheres. By pumping water either 
into or out of six cylindrical tanks the boat will be either sunk 
or raised, and it will take from twenty to thirty seconds 
to submerge it. For regulating the depth at which the boat 
shall travel there will also be used horizontal rudders and 
hydrostatical pistons. The air that has been used up will be 
carried away through the cylinders which hold the screws. 
The build of the boat is of such a character that it will allow 
of its submersion to a depth of 60 metres, or SOft. When 
the limit of depth has been reached an automatic safety 
apparatus comes into action and causes the boat torise. The 
submarine boat will carry four 45-centimetre torpedoes, which 
will be arranged, two fore and two aft, in a longitudinal line 
with the boat. All this reads very well, but we seem to have 
heard much the same thing before. The success or failure of 
these craft depends entirely on details—-details almost without 
number—and Herr Enroth appears to send no information 
concerning these experiments. 








LETTERS TO THE EDITOR. 


(We do not hold ourselv2s responsible for the opinions of our 
correspondents. ) 





AMERICAN AND ENGLISH LOCOMOTIVES. 


Sir,—It seems to me that, even allowing that the American 
engines for the Midland Railway had been larger than those 
actually supplied, we should still have been a long way from 
arriving at the solution of this matter. Lat it be assumed, for the 
sake of argument, that bigger American locomotives would have 
given better results. Well and good. Let it also be assumed, 
however, that the Midland Company used a much larger type of 
goods engine than it does, a type, say, corresponding in all respects, 
save the racial features, to what these big American engines would 
have been. Presupposing all this, is the conclusion at all justifiable 
that these larger Midland engines would have shown no superiority 
over the Yankees, simply because the latter were such as American 
builders would design for loads of 500 tons British’ I can scarcely 
think so. Itis manifest that British-built engines, in their own 
country, at any rate, are more economical than American engines 
for a given duty. However big the American locomotives might 
have been, it is pretty clear, I think, that a number of British 
engines, of equivalent dimensions, boiler power, and so on, would 
still have shown themselves to be proportionately lighter on fuel and 
repairs, 

Some explanations of the greater fuel consumption of the 
Midland Moguls might be found in the heaviness of the recipro- 
cating parts, such as the crosshead, the non-fluted coupling rods, 
and in the use of, perhaps, heavy cast iron pistons. Then the 
American arrangement of outside cylinders is hardly conducive to 
economy of fuel, whatever may be its advantages as regards accessi- 
bility for repairs, inasmuch as the steam-supply passage is partly 
exposed to the air, and is partly in contact with the exhaust 
passage, the latter thus robbing the former of some of its heat. 
Again, the small diameter of the blast nozzle—3#in. I believe— 
would no doubt partly account for the extra coal consumption as 
compared with the Midland ordinary goods engines, while it is to 
be noted that the counterbalancing in the Baldwin engines on the 
Midland seemingly differs from that of the Baldwin Moguls on the 
Great Northern. In the last-named engines the balance weights 
extend over four spokes of the six coupled wheels; in the 
case of the Midland engines the weights extend over three 
spokes only. The counterbalancing may in each case be in 
accordance with the respective weights of the reciprocating 
parts; I do not say that it is not, I merely draw attention 
to the point. It is not impossible, therefore, that the American 
engines may have a greater internal friction than the Midland 
Company’s British-built goods engines, and this greater friction, 
while it would not militate against their haulage capacity, might 
yet have a marked influence on the expenditure for coal, oil, and 
repairs. 

I do not offer these observations in disparagement of the 
American locomotive properly so-called. In the United States it 
is unquestionably a survival of the fittest, but the methods of 
operating American railroads are so vastly different from our own, 
and as little or no attention is paid in the States to fuel consump- 
tion, and as the boilers of the engines are always more or less 
forced, it follows that an American locomotive is not necessarily 
and wholly adapted to British railway working. It must be 
modified accordingly if it isto be an unqualified success, just as the 
British locomotive for abroad must be modified to suit conditions 
not obtaining in the home country. F. W. Brewer. 

20, Westbury-road, Bowes Park, N., July 6th. 





Srr,—None of your correspondents have mentioned one very 
important disadvantage under which American engines are labour- 
ing, namely, that they are not supplied with American air ! 

University College, W.C., July 3rd. Wis. DD, 





ELECTRIC TRACTION ON METROPOLITAN RAILWAYS, 


Sir,—In your issue of 5th inst. I notice an interesting account 
of the present state of this matter, and I see that the two com- 
panies continue to disagree as to whether an American or a 
Hungarian system of electric traction should be adopted. The 


heavy trains required for the traffic on the Inner Circle, the steep 
gradients and the short distance between the stations, makes it a 
very difficult matter to get a high speed with any system of 
To pull a train of 120 tons, say, from High-street, 


traction, 





Kensington, to Notting-hill Gate, at an average speed of 15 miles 
per hour, up a gradient of 1 in 70, requires a !ocomotive capable of 
exerting 1400 horse-power, while a train going in the opposite 
direction between these two statious hardly requires any power at 
all. Electrical locomotives capable of exerting anything like 1400 
horse-power, or 930 kilowatts, are not likely to be built, and there- 
fore the only alternative is to fit each carriage of the train with one 
or two electric motors. If the Inner Circle was a separate line like 
the Central London Riuilway, this plan would answer very well ; 
but it is difficult to see how any great relief from the present 
smoke nuisance can be obtained from the proposed electric 
traction on the Inner Circle if the huge traffic from the Outer 
Circle, the Great Western, the Great Northern, the Chatham and 
South-Eastern lines, and the goods traffic during the night, is still 
to be carried out with ordinary steam locomotives, for surely all 
these trains cannot be fitted with electric motors, and if they are 
to be worked as at present, the improvement in the tunnel air 
would be very slight. 

In view of these difficulties, it would be wise toconsider pneumatic 
traction instead of electric traction. Pneumatic locomotives can 
be built of sufficient strength to exert 1400 horse-power and with 
sufficient receiver capacity to run 14 miles with a single charge, 
and it is possible to obtain a total efficiency of 35 to 40 per cent., 
which is more than is obtained with electric traction. They would 
be quite as handy as steam locomotives, and probably of about the 
same weight. They would require no alteration in the railway 
line, they would liberate very large quantities of fresh air in work- 
ing, and they could be attached to any train entering the tunnels, 
and the atmosphere, instead of being polluted by the locomotives, 
would be purified, as even the comparatively tiny pneumatic tools 
used in mines have a very considerable purifying effect there. 

1 would not, of course, for one moment suggest that a British 
railway company should adopt anything that has not been fully 
tested abroad ; but as the Metropolitan and District Railway com- 
panies have waited so long, would it not be wise to wait a few 
years longer till the problem of pneumatic traction has been fully 
solved in America and France, and then to introduce a really 
satisfactory system. ALFRED HANSSEN, 

East Dulwich, London, S.E., Assoc, M, Inst. C.E. 

July 6th, 


NICLAUSSE BOILERS. 


Srr,—Will you permit me to reply to one or two points raised, 
with reference to the Niclausse boiler, in your very interesting 
leading article which appeared in THE ENGINEER on the 28th of 
last month. Our reply is nevertheless rather difficult, for we have 
to reply to a general criticism, and we would have preferred that 
you had given particulars of the incidents to which you allude, we 
then could have explained the causes, which could only have been 
abnormal, and which in any case do not incriminate the principle 
of the boiler. 

You speak of broken lanterns—we have, for now three years, 
suppressed the lanterns, some of which, of the thousands in use, did 
crack. The tubes are now made in one piece, and the necessary 
openings are cut out of the ends of the tubes themselves. The 
tubes being now made in one piece, instead of being, as before, in 
two, tube and lantern ; so this objection is removed. The tubes of 
the boilers of H.M. steamships Suffolk, Berwick, and the Fantome 
will be of the new model. 

You also speak of bent tubes. This bending can only have been 
due to some abnormal cause. We have in effect carried out 
experiments on several boilers, forcing the combustion to 85 lb. per 
square foot of grate, without any bending taking place whatever. 
The tubes of our boilers being tirmly fixed at one end only, are free 
to expand to whatever temperature they are submitted to, and 
would not bend under the normal conditions of working. And 
even if they do bend from any cause, there isno danger, and it need 
not interfere with the boilers working. No matter what type of 
boiler, the deformation will take place from shortness of water, or 
from heavy deposits of scale ; so one can say that, no matter what 
the conditions of working are, there will be no bending of the tubes, 
but it is only true with normal conditions of working. 

It is a great mistake to say that the inner tube bending stops the 
working of the boiler. We have found in industrial installations, 
and where the superintendence and upkeep are not so good, cases 
where the inner tubes have been very much bent, and have been 
so for months, and yet there was no interference with the circula- 
tion. J. AND A, NICLAUSSE. 

Paris, July 6th. 


MOTOR CAR EXPENSES. 

S1r,— With reference to your paragraph in this week’s ENGINEER, 
that the cost of motor-car racing is 1s. per mile, will you allow me to 
give my experience / 

Doubtless this estimate is correct for the large and expensive 
Daimler cars carrying six and eight passengers or for the French 
Voiturette, with engines running 1200 or 1400 revolutions per 
minute, and fitted with pneumatic tires, but it is not necessarily so 
for the light solid tire cars, I purchased a second-hand Benz car— 
made at Mannheim— in August, 1898. It was new in January or 
February of that year, and was sold to me on the death of the 
original owner. 

Since that time it has cost me £38 odd for renewals, certain 
alterations, repairs, re-painting, new tires to driving wheels—the 
original ones being very defective—say, £13 per annum ; add to 
this £12 for man’s time, cleaning and looking after the engine, 
this makes £25 per annum. I find by my log I run nearly 2000 miles 
each year ; this year! shall probablyrun much more. Now £25 
divided by 2000 comes to exactly 3d. per mile; to this must be 
added running expenses. Petrol costs 1s, 4d. per gallon. A gallon 
runs the car about 25 miles, according to the state of the roads, or 
about 2 of a penny per mile. Oil and grease another } of a penny, 
or 33d. per mile. I have not allowed anything for accumulator 
charging, but this must vary in various localities and with different 
facilities. Here I charge from the dynamo which lights my house, 
so = the cost is little more than the trouble of switching on and 
off cells. 

Therefore 3}d. or 4d. per mile should well cover the expense of 
a car carrying two passengers, with occasionally a third—a light 
weight—at the back, or ample baggage for two persons when on a 
tour. 

If, however, I ran the car 4000 miles a year instead of 2000, the 
cost of cleaning, &c., would be but slightly increased, for it takes 
but little longer to clean the car after a 40-mile run than it does 
after one of 20 miles. Some days the runs are short, four or six miles 
only, but the car must be cleaned all the same. 

It is only fair to add that the roads in this part of Surrey are 
generally very good. I have no interest whatever in the Benz 
cars. ‘ JOHN Henry KNIGHT. 

Barfield, Farnham, July 2nd. 





COLONIAL PATENTS. 


Srr,—It is understood that the Colonial-office is taking some 
interest just now in the anomalous condition of the colonial patent 
laws ; but if its views are at all accurately represented by Mr. 
Balfour, in an answer he gave in the House of Commons on Friday 
last, there does not appear to be much likelihood of satisfactory 
results forthcoming. Mr. Balfour is reported to have said that 
“it would be difficult consistently with the self-governing rights 
of the chief Colonies to make British patents valid throughout the 
Empire ; but it may be pointed out that it is open to the Colonies 
to accede to the International Convention.” Like the flowers that 
bloom in the spring, the International Convention has nothing to 
do with the case, That agreement relates only to the seven 
months’ priority of right granted the patentee in the signatory 


countries, The real matter at issue is the extraordinary multi- 
plication of patent laws within the British Empire. The unhappy 
patentee who would desire to protect his invention in all possible 
parts of that area is confronted with the appalling fact that he 
must take out between twenty and thirty separate patents. Not 
only are there distinct Canadian, Indian, Australian, and other 
patents relating to the larger colonial territories, but small places 
like Hongkong, British Honduras, West India Islands, and even 
— North Borneo, are hedged about by separate patent legis- 
ation. 

Compare this state of things with the methods of other countries. 
France has a large colonial empire, but the French patentee is not 
required to take out separate patents for Algeria, Cochin-China, 
the French West Indies, &c. One patent taken out in Paris covers 
all French possessions at home and abroad. It is the same with 
Germany and the United States, and I believe every other country 
in the world. 

Who profits by the Eaglish system? The patent agent, and, to 
a probably less degree, the colonial Governments, As to the latter, 
the income from fees niust in some cases be very small. It would 
be interesting, for example, to know what is the patent income of 
British North Borneo, But, probably, the chief objection on the 
part of the Colonies to an Imperial British patent valid throughout 
the Empire would concern the question of the loss of income 
Could not the loss be made good to them by an English grant’ 
The money for the purpose would be forthcoming in the increased 
business which would flow to the Patent-office in London. 

So far as the patentee is concerned, it is obvious that a British 
patent valid throughout the Empire would be a much more valuable 
property than the existing patent, which covers only the British 
Isles. All those who are interested in British patents would do 
well to bring the matter forward and get it discussed at the presen 
psychological moment. 


London, June 7th. PATENTEE, 





FIRE-THROWING FROM LOCOMOTIVES, 


Sir,-—From the superior tone of Mr. ('otton’s letter, in your 
issue of the 14th ult., no one would suppose he had enunciated 
such ‘‘ rule-of-thumb ” theories as (1) Larger tube diameter means 
less total tube area. (2) Equal vacuum prevails throughout a 
smoke-box, (3) Reduction of velocity of gases through the tubes 
makes no difference in carrying cinders into the blast pipe jet. 

The first theory is admittedly incorrect. The fallacy of the 
second can be proved by U tube gauge tests—Mr. Cotton notwith- 
standing—or by temperature tests, which show plainly a decrease 
in temperature of the fire-box and smoke-box tube-plates as 
distant from ae opposite the blast pipe top ; or by the fact— 
as before stated—of some tubes where the highest temperatures 
are recorded being kept freer from deposit, obviously through 
being swept by stronger currents. The lower tubes are not 
specially referred to, as they get choked by accumulation of 
cinders on the brick arch, and not, as is supposed, by the larger 
cinders. 

His third theory that reduction of velocity of gases through 
tubes has no effect on cinders being carried into the jet cannot be 
taken seriously. He might as well state that zephyrs or hurri- 
canes are equally capable of carrying slates and chimney pots. 

The suggested divergence of tubes, leaving a blank space in 
the smoke-box, is illustrative of how some theorists would con- 
struct locomotives, Waiving such trifles as the difficulty of so 
placing the tubes and the cost of the operation, it is difficult to see 
what advantage such a method would possess over a baffle plate— 
the width of the blank space—placed between the middle rows of 
tubes and the blast pipe, unless the said divergence is another of 
Mr. Cotton’s subtle methods for increasing the heating surface. 

1 contend rather that this is a question which vague theorising 
will not help to solve, but large experiment is of the first import- 
ance, JAMES BAXTER. 

London, July 2nd. 





CONTRACTS FOR TOOLS, 


Sik,—I was glad to see the letter by ‘‘J. T.” in your issue of the 
28th re the British Westinghouse Company’s contract for machine 
tools, and am led to follow it up by reading another paragraph in 
this week’s American Machinist which runs thus "Phat owing t> 
the keen competition of English houses, the Westinghouse Company 
has been able to bring down the original tendered prices of American 
firms some £30,000.” Surely as audacious a piece of commercial 
immorality as this one would have far to seek. Here we have a 
company calling itself ‘‘ British,” telling rival firms of another 
nation the figures given to them in confidence, so that certain firms 
might re-tender with a view of securing the order. 

To call it the British Westinghouse Company was evidently a 
wily move, and a catch-penny to capture the English trade. How 
‘‘ British” it is we have now revealed to us. It was no question 
evidently of style or design, one being equal to the other, but simply 
a question of price, and so American firms are favoured at the 
expense of the Britisher. 

I hope the corporation officials and consulting engineers of 
England will read or have read the former letter, and when con- 
tracts are to be given out will ask for tenders only from genuine 
English firms, It may be that we are taking too much concern 
about this matter, but our trade is in danger, and being given away 
by the men we send to represent us on our town councils. The 
remedy is in the hands of the electors, who at present seem to be 
lulled into a false sense of security. When they are walking the 
streets, and see the quantities of foreign tools and electric equip- 
ment coming into their towns, they will no doubt begin to see what 
simpletons we are. 

Bayswater, W., July 6th. A. R. E. T. 





RAILWAY RACING, 


Sir, —Referring to Mr. Rous-Marten’s article in THE ENGINEER on 
the Scotch race, and as a matter of ancient bistory, in August, 
1856, the 5.15 p.m. Euston to Nottingham, &c., and the 12.30 p.m. 
Leeds to Euston ran through Leicester without stopping. 

18, St. James’-road, Birmingham, F, C, CLAYTON, 

July 7th, 





CHANNEL STEAMERS, 


Srr,—There wasan error in the illustration of the R.M.S. Ulster 
in last issue of THE ENGINEER, which I beg to correct. The Ulster 
and Munster, engined by Jas, Watt and Co., only had two 
funnels, and it was the Leinster and Connaught that bad four 
funnels, It may also interest some of your readers to know that 
one of these vcssels at least was converted into a sailing vessel, and 
was quite recently doing good service. A. G. S. 

Lyall-villa, Mildmay-road, Chelmsford, 

July 3rd. 








J.B. Foster.—An Indian contemporary announces the death of 
Mr. J. B. Foster, electrical engineer, which took place at the 
European Hospital, Bombay, on the 8th of June. Mr. Foster’s 
first electrical work in India was lighting the palace of H.H. the 
Maharajah of Kolapore, and he remained as electrician in charge 
there forsometime. His return to Bombay was contemporaneous 
with the start of electric lighting in the ra | spinning and weaving 
mills, Into this enterprise Mr. Foster threw himself with great 
energy and distinguished success, and the milling industry is 
indebted to him for most of the largest electric light installations 





in the island of Bombay, At the time of his death h was only 
twenty-nine years of age, 
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RAILWAY MATTERS. 


AccorpinG to the Monetary Times of Toronto, it is 
proposed to construct an electric railway from Buckingham to the 
Original Rapids, 100 miles distant, current being generated at the 
waterfalls en route. The object of the line is to develop the large 
phosphate deposits throughout the district. 

Tue gross revenue of Glasgow tramways for the past 
year amounted to £489,469, and after paying working expenses 
there was a balance of £117,764. After providing for interest on 
capital, sinking funds, and depreciation, and paying £12,500 to the 
commen good, there is a net ba'ance of £11,997. 

Tue will has been published at New York of the late 
Mr. Jacob 8, ers, the locomotive builder, The bulk of his 
fortune, estimated at £1,600,000, is left to the Metropolitan 
Museum of Art at New York. Should the museum not be able to 
accept the legacy as an endowment fund, the money is to go to 
other New York institutions. 


tarLWAY construction has by far the most important 
bearing on the development of the Russian metallurgical industries, 
By January Ist, 1901, the total lines in working order amounted to 
51,431 versts (about 34,290 miles), including 41,781 versts in 
European Russia, 2543 in Finland, and 7107 in Asiatic Russia. 
8847 versts (nearly 6000 miles) consisted of double tracks, 


Ar a joint meeting of the directors, held in Montreal, 
a decision was arrived at to amalgamate two projected lines of 
railway into one concern—the Musquodobit Railway and the Nova 
Scotia Eastern Railway. There will be about two hundred miles 
of road, and as soon as the two surveying parties now in the field 
have returned, location and construction will be entered upon. 


Tue Prussian Minister of Public Works calls atten- 
tion to the fact that in the thirteen months ending with August, 
1900, no less than oe railroad employ és—chiefly enginemen 
and firemen—were killed cr injured by coming in contact with per- 
manent structures as they leaned out of trains, though in only three 
cf these cases was the c'ear space prescribed by law infringed upon 
by the structure. 


Tue average yearly temperature of water as delivered 
‘o lecomotive tenders is from 50 deg. to 60 deg. Fah. For every 
12 deg. that the temperature of the feed-water be raise] by exhaust 
steam or waste gases before the water enters the boiler a saving of 
1 per cent. in fuel is estimated. If by any means an average 
temperature of 200 deg. for the feed-water can be maintained, a 
saving of 12 per cent. in fuel would result. 


A GENUINE curiosity illustrative of early German loco- 
motive practice has been found among the effects left by a man 
who had been a locomotive engineer on the first German railroad, 
the Nuremburg and Fiirth, which was opened December 7th, 1835. 
This is a working model of a locomotive used on that road in its 
early years, executed with great care. It has been acquired for 
the Imperial Post-office Museum in Berlin. 


THERE is some idea, says the Manchester Guardian, 
of continuing the line now being made to Chamonix to the very 
summit of Mont Blanc ; but though the difficulties of construction 
are less than those of the abandoned Jungfrau line, there is a 
fair chance that the navvies may break down from mountain sick- 
ness, Even in the case of the little Gorner Grat line numbers of 
them collapsed, and the top of Mont Blanc is nearly 5000ft. 
higher, 


A ratLway engine, which is believed to be the oldest in 
active service, has just been taken off the lines of the Furness 
Company, and will be preserved at the Central Station, Barrow-in- 
larness, It is one of the historic type known as ‘‘ Coppernobs,” 
and was built in 1846 by Messrs, Bury, Curtis, and Kennedy. It 
has run on the Furness railways for fifty-five years, first with 
passenger trains, thenin the goods department, and latterly as a 
sbunter at Barrow Docks, 


Tur Pennsylvania Railroad Company has secured con- 
trol of the Pennsylvania and Cambria Steel Companies, according to 
a published statement by the chairman of the board of directors 
of the United States Steel Corporation, in which assurance is given 
that the two companies will be operated in harmony with the 
United States Steel Corporation. It will be apparent that by this 
move the Pennsylvania Railroad Company places itself in a position 
to control the cost of the iron and steel required for the entire 
system, 

Ix the course of his evidence before the Committee of 
the Express Railway Bill Mr. Behr said there would be 204 trains 
a day, and if each carried eight third-class passengers at the exist- 
ing fares the working expenses would be covered. If they had 
twenty passengers 5 per cent. could be paid on the capital. This 
calculation was ote. ged working expenses of 8d. per car mile. 
The total capital would be £2,800,000. The promoters proposed 
to incur a very large extra expenditure in order to avoid inter- 
ference with the land of the Cheshire Lines Committee. 


On Monday last the death occurred of Mr..J. C. Bunter, 
the chairman of the Caledonian Railway Company. The deceased 
gentleman had been in bad health for some time. Inthe year 1838 
he served an apprenticeship in the Anderston foundry, of which he 
ultimately became manager, and afterwards a partner. In May, 
1881, he was appointed a director of the Caledonian Company. 
From that time onwards he took an active part in the management 
of the affairs of the company, and on the resignation of 
Mr. J. C, Bolton, in the spring of 1897, Mr. Bunter was appointed 
his successor, 


Tue Legislature of British Columbia has authorised a 
loan of £1,000,000, £100,000 of which is to be used in building a 
bridge across the Frazer River at New Westminster, and the 
remainder to be granted as a bonus at the rate of £800 a mile for 
the following s:—From the coast near Point Roberts to Midway, 
oundary Creek district, about 330 miles; from the present 
terminus of the Esquimault and Nanaimo Railway to the northern 
end of Vancouver Island, 240 miles ; from Rock Creek to Vernou, 
to connect with the Shuswap and Okanagan Railway, 125 miles ; 
from Kitimaat, on the coast to Hazleton, 100 miles ; from Fort 
Steele to Golden, 150 miles. 


THE Secretary of State for Foreign Affairs has received 
a despatch from his Majesty’s Consul-General at Christiania stating 
that tenders are invited by the Norwegian State Railways Adminis- 
tration, to be received not later than July 24th, for the supply of 
two narrow-gauge passenger bogie carriages, specifications and 
conditions of tender to be scen at the office of the Machinery 
Director at Christiania ; also for 16 tons of iron bridge work, tenders 
to be received by July 27th. Conditions of tender and drawings 
may be obtained from the Veidirektorens Kontor, Wergelands- 
veien, liv., Christiania. N.B.—Apart from the 10 per cent. ad 
calorem import duty, a 15 per cent. preference is given to native 
tenders in Norway. 


In connection with the operations of the Cape railways 
last year, one of the chief difficulties was the provision of coal, 
owing to the war conditions, For many months the principal 
supply from Vereeniging was cut off altogether, and even since the 
line has been re-opened through the Orange River Colony only 
small supplies have been received from that quarter owing to the 
military requirements. The Indwe Mine was also closed for a time. 
Then, again, a deficient supply of trucks and the scarcity of 
wharfage space in Capetown, owing to the military requirements, 
have interfered with the movement of coal from the mines and its 
discharge from ships. Quite recently there were 30,000 tons of 
coal in the Bay, and at the same time only sufficient on land to work 
the suburban line for a single day, 
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NOTES AND MEMORANDA. 


THE cost of production of one pood—36 lb.—of cast 
iron in the Southern District of Russia is caleulated by a commis- 
sion of experts to be 54°43 copecks, or about 1s. 14d. One copeck 
equals a farthing. 


From the returns compiled by Lloyd’s Register of 
Shipping, itappears that, excluding warships, there were 441 vessels, 
of 1,300,179 tons gross, under construction in the United Kingdom 
at the close of the quarter ended June 30th, 1901. 


AccorDING to figures issued by Lloyd’s Register there 
were 56 warships, of 403,225 tons displacement, under construc- 
tion in the United Kingdom on June 30th last. Of this number 38, 
of 230,885 tons, were building in private yards, and 18 in Royal 
Dockyards. 

Moror cars in France will in future be taxed according 
to their power. In addition to the ordinary tax as four-wheeled 
carriages they will pay a tax of 4s, per horse-power. This is one 
way of restricting the speed of vehicles which may commend itself 
in this country. 


Dr. Le Neve Foster, Inspector of Mines in the North 
Wales district, reports that during last year the output of gold ore 
in Merionethshire was 20,802 tons, valued at £42,925, showing 
increases of 17,755 tons in quantity and £32,755 in value upon the 
figures for 1899, 

Tue yield of pig iron in Southern Russia has nearly 
doubled since 1897 alone, when it amounted to 46,182,225 poods 
(744,874 tons), while in 1900 it had risen to 91,385,838 poods 
(1,473,965 tons). In 1897 there were nine completed works, in- 
creasing to seventeen in 1900. 


More than 52°8 per cent. of the foreign capital invested 
in Russia is concerned in mining industries, Foreign capital, in 
fact, forms very nearly a quarter, or, more exactly, 24°8 per cent. 
of the total mining industry of Russia, not inclusive of the large 
part it plays in mechanical and metallurgical enterprise. 


Russia now occupies the fourth place in the world as an 
iron producer, coming next to Germany, and before France. The 
two principal mineral regions of Russia are the southern, of quite 
modern origin and methods, producing more than half of the total 
ose while the ancient and primitive Ural follows with nearly a 
third. 

Tue arming of the new battleship Prince Potemkin 
Taurique is nearly completed at Sebastopol. The battleship will 
be the largest in the Russian Black Sea Fleet, measuring 371ft. in 
length and 73ft. in breadth, and 27ft. from deck to keel. Her 
displacement is 12,480 tons, and her engines are of 10,600 horse- 
power, giving a speed of 16_knots. 

THE gold output in New Zealand for the month of June 
was 43,067 ounces, valued at £167,926, as against 33,833 ounces, 
valued at £132,897 for the corresponding month of last year. The 
output for the half-year amounted to 217,387 ounces, valued 
at £844,886. This shows an increase as compared with the 
corresponding period of last year of 38,183 ounces, valued at 
£150,027. 

One of the longest natural gas mains ever laid is a pipe 
of the Philadelphia Company extending from the gas fields of 
Wetzel County, W. Va., to Pittsburg. The pipe is 90 miles in 
length and 10in. diameter. The initial pressure at the wells is 
about 3501b., and the discharge pressure is from 101b. to 501b. 
With this drop the pipe delivers about 10,000,000 cubic feet of gas 
per twenty-four hours. 


DvurinG last month Scotch shipbuilders launched 29 
vessels, of about 47,028 tons gross, as compared with 35 vessels, of 
56,132 tons gross, in May, and 32 vessels, of 52,528 tons gross, in 
June last year. In the six months Scotch builders have launched 
135 vessels, of 246,752 tons gross, against 232,584 tons gross in the 
corresponding period of last year, 256,310 tons in 1899, and about 
227,6(8 tons gross in 1898, 


EneutsH shipbuilders in June put into the water 22 
vessels, of about 76,818 tons gross, against 30 vessels, of 95,544 tons 
gross, in May ; 21, of 73,077 tons gross, in June last year; 22, of 
72,974 tons gross, in June, 1899; and 26, of 93,383 tons gross in 
June, 1898. For the six months English builders have launched 
126 vessels, of about 422,699 tons gross, as compared with 127 
vessels, of about 339,803 tons gross, in the corresponding period 
of 1900. 

A RECORD in rapid coaling was made the other day by 
the Prince George, of the Channel Squadron. She was the only 
ship that filled her bunkers at the coaling point, and was assisted 
by three cranes from the shore side. Allowing for meals, the ship 
took in 1206 tons in five hours and twenty minutes of working 
time, giving an average of 226 tonsan hour. Last year, when the 
five ships coaled in the same way, the Mars established the Channel 
Squadron record with an average of 203°7 tons. 


Tue returns of the United States Geological Survey 
show the total output of coalin the United States in 1900 to have 
been 267,540,000 short tons of 2000 lb., an increase over the pre- 
ceding year of 13,800,000 tons, or a little over 5 per cent. The 
value of this product was £59,584,000, an increase over 1899 of 
£8,369,000, or about 16 per cent. The production of Great 
Britain in 1900 amounted to 225,170,163 long tons, or 252,190,573 
short tons, compared with which the United States has a lead of 
15,300,000 short tons. 

Tur United States battleship Illinois, built by the 
Newport News Shipbuilding and Dry Dock Company, made an 
average of 17°31 knots under forced draught, in her official speed 
trial of June 13th. The course was 33 knots long. The ship 
steered remarkably well, and she made a complete circle in 
3 min. 10 sec. on a diameter of 300 yards, or within three times 
her length. The engines worked perfectly, with 118 mean revo- 
lutions. The boilers carried an average pressure of 180 1b., and 
the forced draught was lin. mean and 1}in. maximum, 


In the course of the next three years it is proposed to 
erect extensive plants between Pyrimont and the Swiss frontier for 
the development of power from the river Rhone. Malpertius, 2! 
miles below Bellegarde, is the first point at which work will be 
commenced. There the river falls 30ft. to 35ft., with perpendicular 
banks only 160ft. apart. It is estimated that by building a tunnel 
half a mile long a total fall of 51ft. to 55ft. can be obtained, 
equivalent to 25,000 horse-power at low water. Near Bellegarde 
another tunnel would secure a fall of 80ft. to 85ft , developing 
30,000 horse power. Some eight miles from the Swiss frontier there 
is a narrow gorge only 80ft. wide, and a dam built at this place, it 
is said, would give a fall of 65ft., securing 30,000 horse-power at 
low water. 


Tue following are the conclusions which Messrs. J. E. 
Stead and J. Evans have arrived at with regard to the influence of 
copper on steel rails and plates :—(1) That between 0°5 and 1°3 
per cent. copper has no deleterious effect on either hot or cold pro- 
perty of steel. (2) That a very large amount—2 per cent.—makes 
the steel more liable to be overheated. (3) In small quantities it 
slightly raises the tenacity and the elastic limit, but, unlike phos- 
phorus, does not sensibly make the steel liable to fracture under 
sudden shock. Like carbon it reduces the power of steel to extend 
under stress, but this is not pronounced when the quantity is small. 
The effect is more marked when large quantities are present ; and 
(4) that if the evidence of the open-hearth steel trial can be con- 
firmed, copper, instead of producing red-shortness, has the contrary 
effect of changing red-short steel into steel which will roll without 
cracking, 





MISCELLANEA. 


THE naphtha industry of Southern Russia continues to 
flourish. During the past six years the yield has been more than 
doubled. In 1894 the output was 4,787,000 tons, against 9,672,000 
tons last year. 


At a meeting ofthe Workington Town Council held last 
week, the Mayor moved that the Council subscribe £50,0C0 in 
ordinary £10 shares under the new Dock and Railways Act towards 
the construction of the new docks, The resolution was carried. 


In all the new Portland cement works in the United 
States the rotary kiln is invariably adopted. Over 70 per cent. of 
the production in that country is now burned in rotary kilns. The 
= more economical than that in which the vertical kilrs 
are used. 


THE maritime trade of Hamburg in the first six months 
of this year was represented by 6025 vessels—arrivals—measnring 
4,159,281 registered tons net, against 6219 ships and 3,940,641 
tons in the corresponding period of 1900; fewer ships, but in- 
creased tonnage. 


Mr. ALFRED HEWLETT, managing director of the Wigan 
Coal and Iron Company, who had already subscribed £1000, has 
intimated his intention of giving an additional £5000 to the Wigan 
Mining and Technical Institution, which was started as the Wigan 
Diamond Jubilee Memorial. 


WE are informed that H.M.S. Leviathan, first-class 
cruiser, 14,150 tons, 30,000 indicated horse-power, recently 
launched from the Clydebank Shipyard of John Brown and Co., 
is to have non-flammable wood used throughout for the coastruc- 
tional woodwork and fittings. 


Tue Council of London University has appoirted Mr. 
J. D. Cormack, B. Se., M.I.E.E., of the University of Glasgow, to 
the Chair of Mechanical Engineering in this college, vacant by tke 
resignation of Professor Hudson Beare on his appointment as 
Regius Professor at Edinburgh. 


Durine the month of May 3010 vessels, with a net 
measurement of 390,798 registered tons, used the North Sea and 
Baltic Canal, against 2642 ships and 388,037 tons in May, 19(0. 
The canal dues—after deduction of the Elbe pilotage money— 
amounted to 184,179 M., against 188,459 M. 


Ow Monday afternoon a fire broke out in some tea rooms 
in the grounds of Glasgow Exhibition. The main buildings of 
the Exhibition sustained no damage, but the tea rooms wera 
destroyed. The damage is estimated at £3000. Shortly after the 
outbreak occurred the gas cooking apparatus exploded with a loud 
report. 


Power from Niagara Falls will soon be delivered in 
Toronto, Canada, It is reported that the Toronto street railway 
will take 10,000 horse-power and the Toronto Electric Light Com- 
pany about 5000 horse-power. ‘The charge for this power delivered 
at the borders of the city will be £5 per horse-power per year for 
twenty-four hours per day. 


A company has been formed at Ponte de Peilles, near 
Nice, to utilise the waters of the Var region to generate electric 
power to the extent of 100 horse-power for the driving of paper- 
making machinery. The factcery, which at present only turns out 
paper of common quality to the extent of about 1? tons per day of 
twenty-four hours, will, when the installation is completed, 
increase its output threefold, and will manufacture higher grades 
of paper. 

In the House of Commons on Monday Mr. Brassey 
asked the Secretary for War whether he could say where the gun 
which caused the death of Captain Bray and several artillerymen 
at Freshwater on June 25th, on account of the breech-block blowing 
out, was made, and what tests it had undergone. Lord Stanley 
said the gun was made by Armstrong, Whitworth, and Co., 
and it was subject to the usual severe proof that is considered 
necessary. 

Tue U.S. battleship Wisconsin, built by the Union 
Ironworks, of San Francisco, had a 48-hour sea trial under natural 
draught recently to test her seaworthiress. Under these conditions 
she averaged 16°45 knots for two hours, and 15°3 knots for the 48 
hours. All of the guns were also tried with shot, and everything 
found satisfactory. On her way down the coast from Puget Sound, 
and under forced draught, the Wisconsin is said to have made 18°6 
knots for two hours. 


Tue Portsmouth correspondent of the Standard tele- 
graphs that the Royal yacht Victoria and Albert has been tested, 
and that the results satisfied the officials in charge as to her 
stability and seaworthiness. She is to be out of the dockyard 
hands on the 20th inst., and commissioned by Captain the Hon. 
Hedworth Lambton and the crew of the old Victoria and Albert 
on the 24th. The new Royal yacht was undocked on Monday and 
berthed alongside the South Railway jetty of the dockyard. 


TuE battleship Implacable, which has been preparing 
for her gun trials for nearly three months, left Plymouth a few 
days ago with a party of gunnery officers and petty officers from 
the Excellent, Portsmouth gunnery establishment. The guns were 
tested, from the four 12in.—50-ton—wire-wound breech-loadersdown 
to the Maxim machine guns. Each was found to work satisfactorily, 
and the new mountirgs for the guns of the side batteries, as well 
as the new hydraulic machinery system for the 50-ton guns, worked 
admirably. 


EXPERIMENTS with the object of improving the ventila- 
tion of the Committee Rooms at the Houses of Parliament are 
being made. It is said that a marked improvement has been 
brought about in rooms 6 and 9. The Select Committee recommends 
that the whole of the suite should be dealt with without further 
delay, so that the improvements may be completed before another 
session. The ventilation of the building generally would be more 
efficiently worked if all attendants authorised to control the heat- 
ing of rooms, the ‘opening and shutting of windows, &c., were 
under one jurisdiction—viz., that of the resident engineer, 


Tue Cunard liner Lucania, which is fitted with wire- 
less telegraphy, picked up broken signals from the Marconi station 
at Crookhaven, on the south-west coast of Ireland, at 2.10 p.m. cn 
Friday. At 2.25 p.m. they became coherent, and the first message 
was sent out from the ship at 2.30 p.m. The distance at this time 
was about 43 knots west of Browhead. Communication was 
established with Rosslare, on the south-east coast of Ireland, at 
11.50 p.m., when about forty-four miles distance, and signals were 
exchanged with the operator until the station had been left behind 
forty miles. Holyhead was picked up at a distance of forty miles, 
and messages continued to be sent through that station until it 
was left behind thirty-eight miles. 


Tue suppression of factory smoke is being investigated 
by the Mutual Boiler Insurance Company, of Boston, U.S.A “9 and 
the first report has been submitted by Mr. Edward Atkinson, 
president of the company. In summing up the replies so far 
received, he finds thatin works under effective management the 
quantity of coal consumed per horse-power hour ranges from 1°251b. 
to 5 1b. of bituminous coal. The quantity of water evaporated per 
pound of coal ranges from 64 1b. to 11 1b. Complete combustion, free 
of smoke, except for a few minutes after charging, has been attained 
by skilled hand firing ; but Mr. Atkinson says that such skilled 
hands are rare, and soon find something better todo. Mechanical 
stoking is a surer method of preventing smoke, and effects a large 
saving in coal. 
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REPLIES. 


H. T. 8. (St. Lawrence).—We should advise you to apply to the Septic 
Tank Syndicate, 7 and 8, Bedford-circus, Exeter. 

W. J. W. (Alton).—If you apply to C. Isler and Co., Bear-lane, South- 
wark, 8.E., they will probably give you all the information you 
require. 

T. G. C. (Camberwell).—You can obtain provisional protection for one 
sovereign. If you think proper to tell us in confidence in what your 
invention consists, we shall be happy to advise you further. 

J. B. (Birmingham) —More than a dozen boilers on this principle have 
been patented; some of them made. They are commonly held to 
possess the faults of both types, the good points of neither. Send usa 
rough sketch. 

C. J. R. (Battersea Park).—You might try ‘‘ Iron Founding,’ by Claude 
Wylie. price 5s., and “ Brass Founding,” by James Larkin,” price 
10s. 6d., or ** Casting and Founding,” by R. E. Spretson, price 18s., all 
published by E. and F. N. Spon. 

A. E. J.—We are quite at aloss to understand your letter. Any force 
whose direction and amount is known can be represented graphically. 
You are apparently thinking of a gyrostat when y: u say that the “* earth 
revolves and not the gyroscope.” They are entirely different instru- 
= The gyroscope does revolve round the stand in a horizontal 
plane. 


INQUIRIES. 


SMALL PADDLE STEAMERS. 


Sir,—I shall be obliged to any reader who can give me information 
about any paddle steamers, not tug boats, of about 150 to 390 horse- 
power, old or modern. I mean boats suitable for carrying passengers. 

London, July 5th. VoRTEX. 








DEATH. 


On the 8th inst, Davip Brown, patternmaker and gear cutter, of 
South-street and Chapel Hill Works, Huddersfield, in his fifty-ninth (59) 
year. 
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THE MINERVA AND THE HYACINTH. 


THE cruisers Minerva and Hyacinth left Portsmouth 
on Saturday morning with members of the Boiler Com- 
mittee on board each vessel for the experimental run to 
Gibraltar and back, particulars of which have already 
appeared in our columns. The Minerva is fitted with 
cylindrical boilers, the Hyacinth with Belleville boilers. 
The run out is to be made at 16 knots, but the harbour at 
Gibraltar is not to be entered until the bunkers are empty. 
In this way the coe] endurance of the ships will be tested. 
The next step will be the filling up of the bunkers, and 
then the cruisers will race back to England at the highest 
speed they can maintain. The programme is attractive, 
carefully thought out, and certain to give interesting and 
instructive results. But it is very easy to over-estimate 
the value of the experiment ; and todraw from it conclu- 
sions which may be quite erroneous. Nothing is expected 
from the boilers of the Minerva that is outside the regular 
daily duty of thousands of boilers in the mercantile 
marine. No startling facts are likely to be learned. No 
exciting episode islikely to trouble the life of the engineers 
and firemen in charge. In a word, it remains to be seen 
if anything not known before can be taught by the 
behaviour of the Minerva’s boilers and machinery. She 
plays the part of a standard with which the performance 
of the Hyacinth’s boilers and engines is to be compared. 
Attention centres in this cruiser. So far as is known, no 
ship fitted with Belleville boilers has ever undergone such 
a test as is represented by the run out at 16 knots and the 
run home immediately afterwards at the highest possible 
speed. Yet neither the complete success nor the utter 
failure of the Hyacinth ought to be regarded as conclu- 
sive. So to consider the event would be to overlook ques- 
tions of far greater importance than those involved in the 
present experiment. 

The opportunity appears to be suitable for placing 
before our readers matters easily overlooked or readily 
forgotten. Indeed, we see both in Parliament and in 
the non-technical Press evidence that the precise merits 
of the case to be decided by the Boiler Committee are not 
understood. Nor is this remarkable. The questions at 
issue are involved and complex. Even the technical 
reader, considering the rather meagre information avail- 
able, finds it none too easy to keep his head clear. How 
much more difficult it must be for those whose informa- 
tion is at the best general instead of particular, popular 
rather than specialised. Out of all the turmoil and 
smoke of discussion, certain facts have been made 
evident. One of the most prominent and important 
is that the Belleville boiler is capable, under special 
conditions, of making large quantities of steam with 
economy and certainty. If the boiler is finally con- 
demned, it will not be because it is necessarily wasteful 
of fuel as a consequence of inherent defects. As a steam 
generator we think all M. Belleville claims may be 
admitted to be sound. Indeed, if this were not the case 
the boiler could not possibly have become popular with 
all the leading naval authorities in the world. In this 


respect it is quite equal to the Scotch, or, indeed, any 
other boiler that can be named. There is, we think, next 
to nothing on this score to be learned from the voyage of 
the Hyacinth. 

It is not because the Belleville boiler is an inefficient 
steam generator actually and economically that we 
hold that it is unfit for our Navy; but for reasons 





which the trip to Gibraltar and back can hardly 
render conspicuous. It may be that the Hyacinth’s 
boilers will break down badly. If they do, perhaps 
the fate of the Belleville boiler is sealed. But 
bad as such an experience would be, it would add 
little or nothing to the existing store of information. 
Indeed, the novel experience will be the completion of 
the trial without a breakdown; not its interruption by 
an accident or a catastrophe. The Belleville boiler is 
objectionable for reasons, as we have said, which can 
hardly be made better known than they are by any 
further accumulation of experience; and they are of such 
a character that a much more considerable question than 
any that has yet been raised looms in the future. 
Engineers have established a standard of excellence 
with which a naval boiler must comply; is it or is it 
not possible to secure this compliance ? 

The paramount defect of the Believille, and, indeed, 
of all water-tube boilers, is the tendency to failure due 
to corrosion and overheating. We couple these two evils 
together because they are intimately connected. If pure 
water is used, the tubes are not overheated save under 
exceptional conditions, which we shall come to in a 
minute; but rapid corrosion may take place, and probably 
will take place. On the other hand, if an impure water 
is employed, the tubes are saved from corrosion only to 
be destroyed by overheating. It is easily to be seen that 
a run to Gibraltar and back is not likely to tell us much 
about these things that was not already known. The 
problem to be faced is this: Is it possible so to make, 
and, above all, to work, a water-tube boiler that it can be 
trusted to make steam for four or five years without 
risking life or endangering the ship? There are 
eminent authorities who assert that it is possible. 
Equally eminent men say that it is not. Let 
us advance a little further, and, leaving water-tube 
boilers in general, consider the Belleville boiler. For a 
good many years after high-pressure steam was introduced 
at sea, corrosion played havoc in the mercantile marine 
and in the Navy alike. Ultimately the difficulty was 
overcome by permitting a scale of sulphate and carbonate 
of lime to accumulate on the inside of the boiler. Zinc 
helped, but the scale meant salvation. Furnaces will 
stand a scale an eighth of an inch thick quite easily, and 
even double that thickness does notendanger them. But, 
unfortunately, the nearly horizontal tubes of a water-tube 
boiler cannot endure anything like this thickness of scale. 
Anything more than 0:lin. seriously imperils the tube, 
and is almost certainly followed by bending. Now, itis clear 
that, given any thickness of scale, the better the circulation 
the greater is the chance that the plate will not be over- 
heated. No doubt one reason why the Scotch boiler will 
stand a comparatively heavy scale without injuryis thatthe 
furnaces are always drowned in water. The scale is an 
indifferent conductor, no doubt ; but the most is made of 
such power of transmitting heat as it possesses by keeping it 
constantly wet. The Yarrow type of boiler and its conjeners 
can be worked with sea water for a short time, and, indeed, 
in spite of the smal] diameter of the tubes, will carry safely 
a considerable amount of scale, entirely because of the 
rapid circulation of the water. Butin the Belleville boiler 
the circulation is restricted. There are intervals during 
which there is nothing but steam in considerable lengths of 
tube. Then overheating takes place. The tubes bendand 
are burned. Failure occurs at the joints. Leakage pro- 
ceeds ; an attempt is made to fill up from the sea because 
the evaporator cannot provide water enough, and disaster 
ensues. We find, in a word, that nothing but very pure 
water can be used in the Belleville boiler. In theory, 
nothing but pure water should ever enter a boiler. 
In practice, however, water of this kind attacks 
tubes much as dilute sulphuric acid would. By working 
Belleville boilers with very great care, particularly in the 
firing, it is possible to maintain the circulation suffi- 
ciently well to permit a small protective scale to be 
formed ; but the least error in firing, or change in the rate 
of steaming, may at any time upset the conditions 
essential to success. Bad firing will drive the water out 
of the tubes. There is, we can assure our readers, nothing 
contradictory in the statements that the Belleville boiler 
is an excellent and satisfactory steam generator, and 
that it is wholly unfitted for use inthe Navy. A chrono- 
meter is an indispensable timekeeper in a captain’s 
cabin ; but it would be quite unsuitable for use as a 
kitchen clock. Making the best that can be made of the 
Belleville boiler, it is, as we have said years ago—indeed, 
when it was first introduced into this country—a delicate 
apparatus for making steam; but in no usual sense of 
the word a “ boiler.” 

The Belleville boiler has faults of steam generation which 
are peculiarly itsown. With these we do not now concern 
ourselves. They may be got over in part by skilful manage- 
ment. Its paramount defects are destruction by corrosion 
and the bending and splitting of the tubes. Are we to 
conclude that the water-tube boiler at sea must unavoid- 
ably be a prey to corrosion always, and under all 
circumstances? Let any of our readers who have had 
experience at sea call to mind how rapidly iron and 
steel deteriorate. The bunch of keys carried in the 
pocket, on shore so bright, so black after a few days 
afloat; all fittings of every kind, locks, keys, handles, 
port lights, of gun- metal or brass. The coarser 
articles heavily galvanised. Remember the paint 
pots always being filled, always being emptied. Is 
it remarkable that under conditions so adverse boilers 
should succumb to either internal or external corro- 
sion, or both? Are we to accept all this as inevit- 
able, and make up our minds to the unceasing destruction 
of water tube boilers, by air, fire, and water? Shall we 
have to accept the situation finally, and say that the best 
Navy water-tube boiler is not necessarily that which 
makes most steam, or burns least coal, but that which, 
lasting longest, when it does fail does least mischief in 
the failure. Are we, in a word, distracting our minds, 
and wasting national money in pursuit of a steam 
generator with wholly impossible perfections? Is it not 
clear that the Gibraltar runs are unlikely to help us 
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much to a satisfactory reply to these questions? Is it 
not to the metallurgical chemist and not the engineer that 
the Admiralty must resort for aid? Is salvation to be 
found, as some American chemists hold, in coating the 
insides of the boilers with plumbago paint ? 


THE AMERICA CUP RACE, 


We imagine that the number of our readers who do 
not take interest in the America cup race of 1901 are 
very few. Apart altogether from the sporting element, 
apart from the fact that it is an international competi- 
tion, not much thought is required to demonstrate that 
at least a few scientific issues are involved—issues 
having, itis true, no sort of commercial importance, and 
for that very reason possessing no small charm for those 
who love science for its own sake. Curious facts are 
being daily brought to light concerning alike men and 
yachts. Something is being learned not only about the 
action of wind on canvas planes, but of the operation of 
tiuid resistance, while the human element is very much 
in evidence, additional proof being supplied each day 
that no observance of mathematical law, no apparent 
fulfilment of indicated conditions determined by deduc- 
tion from observations, can supply the place of skill 
owned and used by the sailing master, who is to his yacht 
very much what the jockey is to the racehorse. 

The facts of the recent past present us with some 
singular coincidences. It will be remembered that Sir 
Thomas Lipton had a boat called Shamrock, fully 
described in Ture: EnGtneer for September 15th, 1899, 
designed for him by Mr. Fyfe, and built by Messrs. 
Thornycroft and Co., and that two years ago this boat 
competing for the challenge cup in American waters, was 
beaten by the American yacht Columbia. Last year 
there was no competition. This year Sir Thomas Lipton 
had a boat designed by Mr. Watson constructed, and also 
ealled Shamrock; but to differentiate between the two, 
the first Shamrock was called Shamrock I., and the 
second Shamrock II. Considerable reticence is mani- 
fested, but we believe that it is certain that tank experi- 
ments were carried out with great care, and that the 
results are embodied in Shamrock II. In the case of 
Shamrock I., it is understood that no direct tank experi- 
ments were undertaken. Her water lines and form 
generally were the result of the long experience, instinct, 
and talent of her designer. It was confidently anticipated 
that Shamrock II. would be in all respects a better racing 
boat than her namesake. Everything that could be 
suggested in the way of improvement has been adopted. 
The two yachts have been competing for some time on 
the Clyde, with disappointing results. Either Shamrock I. 
is sailing very much better than she ever did before, 
or Shamrock IT. is a slower boat instead of being faster, 
and less weatherly instead of being more weatherly than 
Shamrock I. was in American waters. The next few days 
may give reason fora change of opinion, but up to the 
present Shamrock II. has failed to do that which she 
was expected to perform. The last reports, indeed, go 
to show that Shamrock IT. is a little faster in light winds 
and moderate breezes than her predecessor. But it is 
some time since Shamrock I. was docked, while 
Shamrock ITI. has had her bottom carefully polished 
within the last few days. It is noteworthy that in one 
sense Shamrock II. has been constructed on more 
scientific principles than Shamrock I. But all the 
circumstances of the trials which have taken place so far 
go to show that in the performance of large cutters 
certain factors enter not yet within the grasp of scientific 
analysis ; and so experience practically acquired by building 
and racing yachts is at least as likely to attain success 
as the most profound consideration of the laws of fluid 
resistance, the shape of a wave, or the contour of a hull. 

At the other side of the Atlantic results similar in 
character have, by the remarkable coincidence to which 
we have referred, been obtained. There are three differ- 
ent yachts, possibly four, competing for the honour of 
meeting Shamrock II. These are the Independence, 
designed by Mr. Crowninshield; and the Constitution and 
Columbia, designed by Mr. Herreshoff. Al]! the three boats 
are supposed to embody every improvement that science 
can suggest or money procure, and yet, up to the present, 
none of the new competitors appears to be as good as the 
old Columbia, which beat Shamrock I. Whichever of the 
boats may ultimately be selected to fight the English 
yacht, it seems probable that the races will be sailed by 
two worse, not two better, boats than those which com- 
peted in 1899. It is strange that such a result should, 
within the bounds of possibility, be the outcome of two 
years’ experience and the labours of totally different 
yacht designers, working in absolute ignorance of the 
proceedings of each other at the opposite sides of the 
Atlantic Ocean. 

Racing yachts of the modern type are very singular 
craft. Ithas beenirreverently said that such a boat as Sham- 
rock I. can be well imitated by taking a thick, fiat board, 
sharpening the ends and thinning the board off from below, 
boring a hole somewhere near the middle, pushing a long 
rod one-fourth of its length through, and _ sticking 
a big lump of lead on the lower end of the stick by way 
of ballast. The description is not inapplicable to the 
Shamrocks, and applies very closely indeed to the 
American boat Independence, which is a peculiar 
craft, accentuating ail the special features of the normal 
American racing yacht. To use the words of an American 
contemporary, she is ‘practically a huge flat-bottomed 
scow, with the ends rounded up to form the pointed bow 
and somewhat narrowed stern which we associate with 
our conceptions of a sailing ship.” About midway of her 
length descends a hollow fin some 20ft. below the water- 
line, containing 75 tons of pig lead ballast, the interstices 
filled up with small shot. She is 90ft. long on her nominal 
water-line, and 140ft. 103in. long over all. It is claimed 
for her that she can carry her sail with less ballast than 
any other yacht. ‘‘ The great power of the hull,” says the 
Scientific American, ‘‘is due to the fact that the bilges 
are ‘hard,’ that is to say, the radius to which they are 


turned is small, and that the same hardness is observable 
where the floor of the boat turns in to meet the keel. 
This ensures that the centre of displacement of the hull is 
high, and that when the boat is heeling to a breeze this 
centre will move out rapidly to leeward and automatically 
preserve the stability of the yacht. This ‘ initial 
stability’ is further assured by the excessive length of 
the overhangs of the Independence, and by the fact that 
the flat floor and hard bilges are carried far out into these 
overhangs, with the result that when the vessel is heeled 
she lengthens her water-line to an unprecedented extent, 
and thus receives added support from those portions of 
the hull which are only submerged as the vessel is listed 
by the wind. As a matter of fact, under the moderate 
angle of heel of 20 deg., the centre of buoyancy shifts out 
to leeward 2-°75ft., while the same centre is only 2-83ft. 
below the surface of the water; moreover, the water-line 
length at this angle of heel increases from 90ft. to 105ft., 
and would inerease yet more as the rail was brought down 
to the water.” 

We have quoted this passage because it serves to set 
forth some of the conditions under which investigations 
have to be carried out. We never dream now a-days of 
seeing the sharp cutwater or bow on which old-time 
designers prided themselves. The modern racing yacht 
aims at sliding over the water, not at cutting through it. 
She is more like a spoon thana cleaver. So far the trials 
of the Independence have been disappointing. She 
‘** pounds" in the most moderate sea ; that is to say, she 
oscillates or pitches and 'scends about her centre of gravity 
like a scale beam, because of the tremendous overhang 
at each end not regularly waterborne. There is one 
special feature well known to yacht designers, usually 
overlooked by others; it is that the further a fore-and- 
aft rigged boatis heeled over by the force of the wind the 
greater is her displacement. To make this clear, let us 
suppose that the displacement is any given quantity 
while the boat is upright. Let, now, a force be applied to 
her masthead, and the boat heeled until the mast is 
horizontal. It is evident that the original displacement 
was that due to the weight of the hull, &c., and the 
ballast in the deep keel. But when she is on her beam 
ends the displacement is that due to the original weight 
and that at the masthead required to hold her down. 
For example, let us suppose her displacement to be 150 
tons, and the centre of gravity of 90 tons of ballast to be 
20ft. from the centre of displacement of the hull on its 
beam ends. Let the heeling effort be applied at 60ft. 
from this centre, then we have a virtual lever, with one 
arm 20ft. long and the other 60ft., the huli being the 
fulcrum. Then 90 tons with a moment of 20ft. require 
30 tons witha moment of 60ft. to secure equilibrium, 
and the total downward or sinking effort becomes 180 
tons instead of 150 tons. This sinking effort will, of 
course, be smaller as the angle of hull decreases. 
Enough has been said to show that, other things being 
equal, the stiffer the boat the less will be her wetted 
surface, to keep which as small as is consistent with 
other favourable conditions is the object of every 
designer, because it is the principal resistance factor. 

It would serve no good purpose to attempt to indicate 
the effect of the position of the centre of effort of sails on 
the weatherly qualities of a yacht; that is to say, on her 
power of beating up against a head wind. But it is not 
out of place to say that the history of the American chal- 
lenge cup, its attack and defence, has gone to show that 
there are po definite rules, no scientific deductions of any 
kind, which are fit to serve as guides to the designer. 
The sails are all proportioned in dimensions, and the 
mast stiffened by rule-of-thumb, or rather, in the light of 
the knowledge of the designer. After all, designing a 
racing yachtislike painting a picture. It cannot be done 
successfully by formula. The human element, the 
genius of the designer; the infinite capacity for estimating, 
each at its proper value, a host of conflicting factors ; the 
power of doing the best all through, these things deter- 
mine ultimate success. And itis well that it should be 
so, and that these beautiful craft are rather the result of 
inspiration than of mathematics and the drawing-board. 


ELECTRIC TRAMWAYS IN LONDON. 

AFTER an extremely short discussion on Tuesday, the 
London County Council unanimously decided to take a 
step which should tend to accelerate the introduction of 
electric traction on several of the ‘‘ municipalised "’ tram- 
ways situated in the south of London. As the success of 
this action is based upon the co-operation of the South 
London Electric Supply Corporation, with which the 
County Council has now resolved to enter into some 
form of partnership for the supply of power for the 
operation of the tramways before the municipal generating 
station is completed, it affords what would appear to be 
a refreshing contrast to the attitude of the central 
administrative body towards private enterprise in the 
past. It is now almost a matter of history that the 
adoption of electric traction on the tramways in the 
metropolis has been delayed by the refusal of the London 
County Council to consider seriously the question 
in former years. It also rejected the proposals 
made on behalf of a syndicate for the amalgamation 
of all the London tramway undertakings and the con- 
version of the lines to some form of underground system 
of electric traction, with an extended lease to the 
promoters who were represented by the syndicate. It 
likewise declined for a long time—happily the objections 
no longer prevail—to allow the London United Tram- 
ways Company to introduce the overhead trolley system 
on the three short terminal lines which cross the boun- 
dary separating Middlesex from parts of the west of 
London. During all this period of inactivity the London 
tramway companies, excepting the experiments with 
the Elieson locomotives between Stratford and Manor 
Park, the Lineff closed and open conduit systems, and 
the Jarman storage battery cars, were practically help- 
less in the matter. However desirous they may have 








been of affording improved means of communication for 








the public, and benefiting themselves pecuniarily, the fatal 
purchase clause of the Tramways Act, 1870, deterred them 
from individual action, especially when it became known 
that advantage would be taken of the clause to municipa- 
lise the tramways for London as occasion might arise, 
Meanwhile, provincial companies having longer leases, 
and local authorities having an eye to the future, were 
introducing the overhead trolley system, but London 
stood still. 

The London County Council only became stirred to 
definite action when, a year or two ago, the chairman ofa 
Select Committee of the House of Commons expressed the 
opinion that the time had arrived when London should 
no longer be debarred from enjoying the benefits of im- 
proved means of transit. As this statement of opinion 
was made ir connection with the consideration of a trem- 
way Bill in which the County Council was in some way 
interested, its significance was not lost upon the central 
administrative body. It requisitioned the services of 
Prof. Kennedy, and, acting upon his advice, the under- 
ground conduit system is to be established on the three 
lines between Westminster Bridge and Upper Tooting- 
road, Blackfriars’ Bridge and Kennington Park, and 
between Waterloo Station and St. George’s-circus 
respectively. To these lines may now be added those 
lying between the Elephant and Castle and Greenwich and 
several shorter sections of tramways, and plans and speci- 
fications are being completed with a view to tenders being 
obtained early in October for the reconstruction of these 
lines and the provision of the electric cars. The report 
of the Council’s Highways Committee, at whose sugges- 
tion acceleration is to be brought into play, states that 
the work of reconstruction will occupy considerably less 
time than that needed for the erection of the main power 
station, which is to be built and equipped for the opera- 
tion of the whole of the municipal tramways in the south 
of London. In these circumstances, ‘and especially 
having regard to the saving in the cost of working” by 
the substitution of electric for horse traction, the idea 
has occurred to the Committee that the work of trans- 
formation in regard to the first three lines should be ex- 
pedited with the utmost energy, and temporary arrange- 
ments made for obtaining a supply of electrical energy 
for working the lines, pending the completion of the 
power station. This statement is the sole explanation 
for the desire to accelerate the work, and one cannot 
refrain from admiring the commercial spirit which is now 
actuating the minds of the members to a greater extent 
than formerly. It would have been more praiseworthy 
if the report had emphasised the necessities of the popula- 
tion in South London in the matter of more rapid means 
of locomotion, rather than to regard the question purely 
from the standpoint of the saving in the cost of working, 
although economy should, of course, be realised under the 
circumstances. 

The arrangement now proposed in accordance with an 
amicable agreement between the supply company and 
the Council is for the latter to erect a temporary build- 
ing on land adjoining the former's generating station in 
Bengeworth-road, Loughborough Junction. The Council 
will erect in the temporary structure two continuous- 
current generating sets, each of 2500 horse-power, to be 
attended by a staff in its employ, whilst two Stirling 
boilers, already on order for the Council, are to 
be placed in the company’s boiler-house in order to 
assist in the generation of steam, so as to be able to 
meet all the power requirements of the tramways. On 
its part the company undertakes to supply steam power 
to the Council at a charge of 1:4d. per unit of current 
generated or used for operating the tramways. It is 
calculated that the cost over and above the prime cost 
of the engines, boilers, &c., will be about £10,000, but 
the Committee’s report submits that this will be more than 
met by the profit from the working of the tramways being 
accelerated. The report estimates that the cost of working 
the lines under this temporary arrangement will be one 
halfpenny per mile more than if they could be operated 
directly from the main power station from the commence- 
ment, but that even taking this into account, the extra 
profits arising from the substitution of electric for horse 
traction will probably-amount to £25,000 per annum on 
the three lines in question. As the accommodation will 
extend over a period of at least two years, it is to be 
assumed that, if this estimate is correct, the advantage 
to the Council will be represented by £50,000, which will 
probably be increased by the inclusion in the arrangement 
of the tramways between the Elephant and Castle and 
Greenwich, and of other lines. The company has ex- 
pressed its willingness to extend the proposal to these 
lines, and the generating sets and boilers at the Lough- 
borough works will be removed to the Council’s power 
station on its completion. 

The present action of the London County Council 
would have presented a more favourable aspect to the 
public had it not been dictated by such considerations as 
probable profits in the immediate future. The Council 
has consistently refused to permit private enterprise to 
have any voice in the matter of electric traction on the 
tramways. When the acquisition of £50,000 appears 
possible within two years in connection with certain 
tramways, the Council is willing to seek the co-operation 
of an electric supply company in order to obtain it. The 
compuny is making a good bargain, but as the County 
Council has deprived London so long of the benefits of 
electric traction, South London could afford to wait a 
little longer until the power station is ready. The 
possibility of securing in the meantime the sum of 
£50,000 or more has, however, had a magical effect 
upon the Council. Whether this anticipation will 
be realised remains to be seen. Every one is desirous 
of seeing electric traction become general in the mctro- 
polis, although all are not agreed that the system 
selected by the Council is the best adapted to the 
requirements of London. The overhead trolley system, 
is, of course, impossible, unless the consent of the 
Borough Councils can be obtained ; but the memters of 
these Sodies should be afforded an inspection of th: 
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London United Company’s system, and they might then 
be disposed to consent to the introduction of that method 
in the suburbs of the metropolis. A word may be said 
in conclusion concerning the time during which contrac- 
tors will have an opportunity of tendering for the recon- 
struction of the tramways. The proposal is to allow 
two months, so that the tenders may be placed before 
the Council in October. This is too short; let the 
County Council give the firms a little longer time to 
prepare their estimatee 


THE NEW BATTLESHIPS. 


A FURTHER vote on the Navy Estimates was passed on 
Friday night. The new programme, if not extensive, is 
interesting. Evolution in type has not yet ceased, and 
the new battleships follow along lines that we have 
already prophesied in Tuk ENGINEER. Some months ago 
we surmised that the casemate system was doomed, and 
that batteries and turrets would be the arrangement of 
the future. In the new ships our prophecy is fully borne 
out; there will be ten 6in. guns in battery, behind a Tin. 
continuous wall, with screens between the guns, placing 
each gun in an isolated position. Above, at the ends of 
the battery, will be turrets, each carrying a 9°2in. gun— 
able to fire three rounds a minute. The penetration of 
these is little inferior to that of 12in. pieces, but the 
chief point about them is that they fire lyddite. As for 
this lyddite 9°2in. shell, its power may be gauged from a 
trial incident. Three and a-half miles from where a 
shell burst the branch of a tree was cut clean off by a 
fragment; the explosive power is therefore likely to be 
as disastrous as the explosion of a torpedo. No 12in. 
lyddite projectiles have yet been manufactured, hence at 
the moment the 9°2in. is probably the more serious piece 
to face. The attack of the King Edward in one minute 
should be :—I’rom four 12in., firing twice a minute, eight 
12in. shell ; two 9°2in. guns, firing three times a minute, 
equal six 9°2in. lyddite ; and five Gin., firing four times 
in a minute, equal twenty 6in. lyddite. Possibly, allowing 
for difficulties in supply, training the guns, Xc., the 
practical service of one minute may be put at four 12in., 
four 9*2in., fifteen 6in. And, reckoning each of the 
larger guns as worth two 6in., this gives a total equiva- 
lent to thirty-one 6in. lyddite shell in sixty seconds—say 
one every two seconds. No matter where these hit, it is 
hardly conceivable that any ship, after receiving thirty- 
one 6in. lyddite shells, would be in a condition to do any 
more fighting. Such a discharge should bring down all 
masts, funnels, and ventilators, smash gun muzzles, or 
dismount guns, and generally work havoc without 
penetrating any armour at all. The ship hit should 
certainly be unable to steer or fire again for a time. 

Now, this result would be obtained at, say, a thousand 
yards, when some 75 per cent. of hits might be expected. 
In other words, close action must mean immediate 
annihilation, and safety must be sought in distance and 
the corresponding reduction in the number of hits. 
Distance increases the value of armour; at 3000 yards a 
Gin. plate may suffice for what at 1000 yards a Qin. plate 
is needed for. It may be asked, therefore, whether the 
ships would not have been even better with still more 
gun power and a less thickness of plating. On the other 
hand, there is the problem of how hard-faced armour of 
medium thickness will stand high explosives. The 
Belleisle has taught us that thick, soft armour will stand 
t well—the 6in. ]yddite from the Majestic did little, if 
any, harm to the Belleisle’s armour; but we know that a 
4in. hard plate has been shattered by a small lyddite 
shell. Will 6in. Krupp stand a 9°2in. lyddite? We are 
inclined to fancy that it will be cracked all over, and offer 
little, if any, resistance to following 6in. lyddite shell. 
Still, armour must modify attack and lessen damage. It 
is impossible almost to construct a ship with sides that 
will let lyddite shell through and out again before they 
burst, to a certainty. There are always too many 
obstructions. There is the alternative of mounting guns 
clear and away from everything, but safe as these 
would relatively be from lyddite attack, they would be 
terribly vulnerable to shrapnel. At the same time there 
is a strong probability that a big H.F. bursting against a 
battery like the King Edward’s—or, we may add, the 
Mikasa’s, the Benedetto Brin’s, or the new American 
designs—would, by sheer violence of detonation, fling 
every gun off its mountings, destroy sights, and generally 
disable the battery. It might do that, or it might 
exhaust itself in cracking the armour plates. Or it might 
do both. It is all surmise, the only clear thing being 
that it will do something unpleasant. If the same thing 
happens to a casemated ship like the London, then the 
result will be inside—and who can picture its full result? 
The upper deck is likely to be blown clean away, while 
the thin backs of casemates stand to be blown in, or at 
least to have all their rivets sent flying, killing the guns’ 
crews. The evil, in fine, is likely to be worse. 

It will be noted that we have said nothing about 
energies of fire. Energy of fire implies penetration, 
which, as we have indicated, is likely to be an inferior 
point in modern naval war. Nor does it even imply 
that correctly, because a number of 12-pounders will have 
a total of energy greater than a 12in. gun, while be their 
total energy six times as great, it will not enable them to 
penetrate. 

In conclusion, we may give the broadsides of existing 
ships of the same type as the King Edward :—King 
Edward, four 12in., two 9°2in., five 6in.; Mikasa, four 
12in., seven 6in.; Tavritchesky, four 12in., eight 6in. ; 
Brin, four 12in., two 8in., six 6in.; Wittelsbach, four 
9-4in., nine 6in.; American, four 12in., four 8in., six 
6in. Reckoning an Sin. as equal to 14 6in. in shell 
power, we get the totals:—British, King Edward, 31 in 
& minute; Japanese, Mikasa, 29; Russian, Kniaz P. 
Tavritchesky, 82; Italian, Benedetto Brin, 31; German, 
Wittelsbach, 29; American, New Jersey, 44. All these 
ships, except the Wittelsbach, are identical in design. The 
Wittelsbach is, perhaps, a rather superior design in 


clear how she will use her offence to the full without in- 
terference. In general she is, however, of the same type. 
The Russian ship—completing for sea—is of low free- 
board, but otherwise identical with the King Edward in 
the placing of her guns. Sheis less seaworthy, and rather 
less likely to be hit. The Brin has recently been 
launched. The American ship is still in the clouds, and 
may be made more powerful. As she is, however, it 
will be seen that she is far and away the leader. For 
each ship “ the best in the world” claim has been put 
forward, but on paper the 16,500-ton American seems to 
carry off the prize. In speed and armour she is equal to 
the King Edward. The new ships are satisfactory 
enough, but upon this basis of shell power it will be seen 
that polemics are not called for, and that those naval 
officers who are yet dissatisfied with them have ‘ some 
fire to their smoke.’ We defer a discussion of the 
cruisers and destroyers to another occasion. 
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RAILWAY RATES, 


Once again the railway rates question is to the front, and 
this time it threatens to become acute. Not content to wait 
for the verdict of the Railway and Canal Commissioners upon 
the late proceedings in Edinburgh instituted by the Scotch 
coalmasters, the Scotch iron and steelmasters have now 
moved the Board of Trade in defence. It will be recollected 
that the North British coalowners appealed to the Railway 
Commissioners against the action of the Scotch railway 
carriers in increasing the rates upon coal conveyance, and 
that the Commissioners took time to consider their decision. 
That decision has not yet been given, and becoming impatient 
of the delay, and anxious also to strengthen their own case, 
the steel and iron makers have now applied to the Board of 
Trade that the railway companies should consent not to 
charge the increased rates meantime. The inquiry took the 
form of what is termed ‘‘a conciliation meeting,” before Sir 
Thomas Blomfield, and the ironmasters represent their case 
as particularly hard, since the increase in traffic rates occurs 
at a time when coal prices are also at an extraordinary high 
figure. The iron industry is therefore, they would urge, 
doubly hit. But the manufacturers asked for more than a 
mere order suspending the railway charges; they requested 
that the Board of Trade should issue a certificate so that they 
might bein a position to go before the Railway and Canal 
Commissioners in the same way as the coalowners have 
done, and independently of the coalowners’ case. The pro- 
ceedings have resulted in a compromise. No order has been 
made suspending the companies’ charges, but it has been 
agreed that if the decision of the Railway Commissioners on 
the coalmasters’ appeal is held over longer than a month 
more the Board of Trade shall issue a certificate enabling the 
steel and ironmasters themselves to take action. These 
proceedings raise the whole question again of railway rates, 
and show how dissatisfied the heavy industries of the 
country still are. In Staffordshire and the Midlands the 
joint Ironmasters’ Association, representing these two impor- 
tant centres—-where far more ro'led iron is produced even to- 
day than in any other part of the kingdom —are at the present 
moment awaiting counsel’s opinion regarding a refusal by 
the railway companies to give them the particulars upon 
which certain new charges have been levied. In the 
Birmingham and Midland centre also the coke and coal 
merchants are suffering under a new departure in wharfeage 
rates just imposed by the carriers, and an application to 
revise which has been entirely unsuccessful. 








AMERICAN LOCOMOTIVES IN ENGLAND. 
By A LocoMOTIVE ENGINEER. 
No. Il. 

In my former article I dealt with the untenable 

character of Mr. Rous-Marten’s main contention in 
defence of the American engines on the Midland Railway. 
Seeing how faulty his main contention is, it is, perhaps, 
searcely worth while to go into the one or two details 
touched upon by him. ' But for the benefit of the non- 
technical Press, it may be pointed out that the fact that 
the piston stroke of the American engines is shorter by 
2in. than that of their British competitors, to which Mr. 
Rous-Marten called attention, as placing the former at 
some disadvantage, is of no importance in this instance 
as regards the consumption of steam—and consequent 
coal consumption—as ai] experienced locomotive men 
well know. The remarkable variability of the valve-gear 
of a locomotive enables a driver so to regulate the cut- 
off, that the quantity of steam entering the cylinders at 
each stroke is at once adjusted to the required tractive 
effort. The shorter stroke of the American engines 
doubtless necessitates a proportionately higher average 
steam pressure in the cylinders as compared with that in 
the British engines—the diameter of cylinders and driving 
wheels being, I understand, the same in both makes of 
engines—and, as a consequence, the density of the steam 
passing through the cylinders of the American engines 
will be proportionately greater than that passing through 
the cylinders of the British engines. But this greater 
density is, or ought to be, balanced, as far as consumption 
of steam is concerned, within a very inappreciable frac- 
tion, if not wholly, by the less bulk of the steam used at 
each revolution of the driving wheels by reason of the less 
cylinder capacity of the American engines in proportion 
to their 2in. shorter piston stroke. 
That the weight of steam which passes through the 
cylinders of the American engines is greater, from some 
cause or other, than that passing through those of the 
British engines I am not questioning. On the contrary, 
I have no doubt the high consumption of fuel by the 
American engines is to be accounted for, in part at all 
events, in some such way—a point which I shal! enlarge 
upon later on. What I am now merely contending for is 
that the shorter piston stroke of the American engines 
does not in itself place them at a disadvantage. 

As regards the matter of boiler pressure, to which Mr. 
Rous-Marten referred, both engines were worked at the 
same pressure, namely, 160 lb. to the square inch, which, 
TI believe, is the standard maximum on the Midland Rail- 
way, and one fails to see why this should be regarded as 





defence, the guns being more scattered, though it is not 


otherwise than perfectly fair to the American engines, 


even supposing their safety valves to have been originally 
set to 1801b., provided their cylinder-power is sufficient 
to enable them to haul the prescribed load satisfactorily 
over the steepest portions of the journey. That there 
is no question about the American engines having had 
ample tractive power for the test load, even with 160 lb. 
boiler pressure, is evident from Mr. Johnson’s statement 
that ‘‘the foreign engines worked their trains satisfac- 
torily.”” One is almost ashamed to have to discuss 
such elementary questions in a technical journal, but 
Mr. Rous-Marten’s references to them seem to leave me 
no alternative. 

These two points—boiler pressure and length of piston 
stroke—complete what I may call the ‘‘ matters of fact ”’ 
touched upon by Mr. Rous-Marten in dealing with the 
Midland Railway trials. I shall therefore proceed to a 
consideration of the various questions which naturally 
present themselves for solution in connection with these 
trials, including amongst other matters what I may 
describe as the ‘“ engine-off-the-peg’’ remarks made by 
the chairman of the Midland Railway to the representa- 
tive of the Daily Mail in reference to American engines 
in general, to which Mr. Rous-Marten makes allusion in 
the concluding part of his article. 

As far as the facts established by the trials go, the first 
question which naturally occurs to me is, Why should 
the American engines consume from 20 to 25 per cent. 
more fuel than their British competitors in doing the 
same work? I must candidly confess that it is not easy 
to give a conclusive answer, in this instance at all events, 
although as regards the fact that American engines do 
use more fuel than English engines, even when doing the 
same work, it may be said that the experience on the 
Midland Railway only confirms what has been the almost 
universal experience wherever American and British 
engines have been pitted against one another on common 
ground and under like conditions of working. The only 
special feature about the Midland Railway case is that 
the trials appear to have been conducted more syste- 
matically, and with, perhaps, greater exactitude as 
regards the loads drawn and other conditions of working 
than usual, while it possesses this notable feature, that 
the results thus obtained by a railway company of the 
highest standing have been officially communicated to 
the world without the restrictions of ‘“ confidential” and 
“for private information only"’ which so frequently 
accompany statements in connection with similar trials 
of English and American locomotives, thereby rendering 
them quite useless for discussions of this kind. But why 
there should be this notable higher consumption of fuel 
by American locomotives is, 1 would again say, not so 
readily explicable. 

Before going, however, into the “‘whys and where- 
fores’’ of this matter, I would make one remark 
regarding a point to which allusion is often made in 
connection with the question of fuel consumption by 
locomotives, namely, that a notable variation in the 
quantity of fuel used by different individual engines of 
the same lot, eve: when made from the same draw- 
ings and by the same makers, is frequently experienced. 
This undoubtedly is so; but it seldom amounts in the 
most extreme cases to anything like 25 or 30 per cent., 
while, on the other hand, the average consumption by 
one lot of engines of like design and make will be found 
to agree very closely with the average consumption of 
fuel by another lot of engines, made to the same 
dimensions by the same makers, when doing the same 
work. In the Midland Railway trials the question, as 
I understand it, is not as to the fuel consumption by 
one particular American engine as compared with one 
particular British engine, but that the average consump- 
tion of fuel by tae twenty or thirty American engines 
used in these trials, made partly by the Baldwin 
Company and partly by the Schenectady Company was 
from 25 to 30 per cent. more than the average con- 
sumption of fuel by an equal number of engines 
supplied partly by Scotch and partly by Englis!. 
makers when doing the self-same work. When one 
comes, however, to explain the reason why, it is not, 
as I have said before, so simple a matter. 

As a result of no inconsiderable acquaintance with 
the working of both English and American -engines, I 
had been inclined to think that the wastefulness of 
fuel by the latter was in a measure due to the tendency 
in American locomotive practice to use blast pipes with 
more contracted orifices than is the practice in this 
country for the same size of cylinders and fire grates, 
so as to ensure the engines making “ plenty of steam.” 
I had also attributed it in a measure to the American 
practice of employing boilers of inordinate size, with a 
like object—a practice which may be all very well if the 
purpose in view when designing an engine be merely to 
ensure one which shall be capable of taking an 
occasional abnormally heavy train under exception- 
ally bad conditions as regards wind and weather, 
but without any regard to fuel economy by the engine 
in dealing with normal loads of less weight —a point 
which I shall more fully touch upon when I come to deal 
with the “‘ engine-off-the-peg ’’ branch of the subject. In 
the Midland Railway trials, however, the latter of the two 
reasons I have named does not seem to apply, as it would 
appear —from what Mr. Rous-Marten says — that the 
English and American engines in question have “ practi- 
cally identical dimensions,” which, I presume, includes 
those of the boilers as well as those of the other main 
parts of the engines. On the other hand, one can hardly 
suppose that if their greater consumption of fuel was 
due merely to unnecessarily contracted blast orifices 
they would have been left unaltered, to the waste of fuel 
when the alteration would, one would think, have been 
so easy to make. We must therefore conclude that the 
cause is to be found in some unfavourable proportions of 
various minor details in the boilers and the steam- 
using machinery of the engines—the latter resulting in a 
greater consumption of steam, and the former in incom- 





lete combustion of the fuel or in tke escape of unpro- 
pa heat up the chimney, either or both of which 
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means addition to the coal bill. It may be that the 
consumption of steam by the American engines is greater 
in consequence of their not running as freely as the British 
engines, owing to their having smaller wearing surfaces, 
or it may be due to some want of stiffness in their frame- 
staying, permitting of cross-straining, and consequent 
internal frictions, of which the English engines are free ; 
or, finally, it may be due—if I may be pardoned for suggest- 
ing it—to more or less of permanent “ cross-winding ” in 
the building up of the engines from too hurried a putting 
of them together under pressure of the very limited 
time allowed for their construction and delivery. 

Mr. Rous-Marten rather implies— although he guards 
against saying so in words—that the high consumption 
of fuel by the American engines may have been due to 


want of skill, or even want of will, on the part of the | 


Midland engine drivers, seeing that he remarks :—‘‘ I do 


not touch the question whether the American engines | 
would show as well in the hands of British drivers as | 
when driven by men who have always been accustomed | 


to that type of locomotive. Neither do I touch the 
question whether British drivers would be anxious to 
make American engines appear superior to British engines 
in any such trial.’’ As regards the first suggestion in the 
foregoing quotation, it strikes one that there must be 


something ‘‘uncanny’’—as our countrymen over the | 
border would say—about American locomotives if the | 


skilled drivers on a first-class line like the Midland can- 
not master the ‘‘ outs-and-ins’’ of them sufficiently to 
qualify them for handling the engines as efficiently as 
English engines after twelve or fifteen months’ use of 
the former prior to the trial. While, as regards 
second suggestion, I would simply say this, that if 
the makers of the American engines in question have 
any reason to think that full justice was not done to their 
engines, and that American drivers could reverse the 
Midland Railway Company’s unfavourable experience of 
them, the railway authorities would, we may feel sure, 
be only too pleased to afford them an opportunity of 
doing so. I have alluded to this because I observe 
that the American Press are already suggesting some 
such reasons as the foregoing for the unfavourable per- 
formance of the American engines in this case. 

There is, however, another explanation, I see, being 
put forward by the American Press—at their wits’ end, 
apparently, for a satisfactory reason for the high con- 
sumption of fuel by the American engines in the recent 
trial—and it is this, that as American engines are built for 


‘‘ harder service’’ than English engines, the loads hauled | 


in these trials were not big enough, and that if the 
American locomotives had been working up to their full 
capacity they would have used less fuel “per load 
hauled”! This, surely, must have been written for con- 
sumption by our good friends the ‘‘ non-technical Press ”’ 
and the “ superficial thinker."’ According to Mr. Rous- 
Marten, the American engines were over-taxed, not 
under-loaded, his explanation being that for such loads as 
were run by the competing engines the American builders 
would, “‘ in accordance with the rigid American rule,” and 
if left to themselves, have supplied engines “ of far greater 
power.”” When American locomotive doctors differ, who 
shall agree? A week or two’s further reflection will. 
doubtiess, bring forth in the pro-American press a fresh 
diagnosis of the case with its appropriately modified pre- 
scription. 

The next item to be dealt with in connection with the 
Midland Railway report is that of the extra oil consumption 
by the American engines. It may not be a very serious 
one in itself, I mean as regards the actual cost of 
the oil consumed, although in this country, with 
the keen competition there is between railway com- 
panies, the sum of money which the “50 per cent.” 
extra consumption of oil by the American engines 
represents at its price in this country is well worth saving. 
Some writers on the subject have suggested its being due 
to the American engines having, it may be, 50 per cent. 
more oil holes than their English competitors. If this 
were so, it would, of course, mean that the former had one 
extra and useless oil hole for every two useful ones in 
the English engines, it being evident that the number in 
the latter, whatever it is, is all-sufficient for the purpose, 
to judge from the fact that the engines run cool. Besides, 
it would imply that the Midland drivers had gone on 
pouring useless oil into useless holes simply because they 
were there. No, the “superficial thinker’ may take my 
assurance that American locomotive builders do not 
spend a farthing more than they can help in making oil 
holes or any other details. The secret is rather to be 


found in the fact that as a result of the ‘“‘rigid American | 


rule”’ of keeping down first cost by what I may call 
‘‘serimping”’ details, the oiling apparatus is not so 
fully perfected in American engines by the use of oil 
syphons to secure regular, but at the same time 
economical, “feeding” of the wearing surfaces as 
in British-made engines. The oi] has therefore to be 
poured on at those joints and surfaces where syphons are 
absent, at convenient opportunities on the journey, in 
quantities that result in its running more or less to waste. 
But, besides this, a lack of wearing surface in American 
engines, as compared with English engines, and the 
use in some parts of softer materials than are em- 
ployed by British locomotive builders for correspond- 
ing parts, with the consequent need for more copious 
oiling, may be looked to as accounting for the 
higher consumption of oil by American engines. Any 
want of “‘square’’ in the building up of the American 
engines, to which I have already alluded, with its result- 
ing internal strains tending to cause heating of the bear- 
ings, would, of course, account for extra oil consumption ; 
but this is a point which can be positively known only 
by those having the opportunity of closely observing the 
working of the individual engines in question. 

The higher cost of ‘‘60 per cent.” for repairs to the 
American engines has next to be noticed; but as it 
raises rather a wide subject, and naturally leads up to 
the still wider aspect of the question American versus 
British locomotives as embodied in the “ engine-of-the- 
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MOPS CAR DRIVEN BY MONSIEUR FOURNIER 








PANHARD CAR DRIVEN BY CHEVALIER RENE DE KNYFF 


peg’’ phrase, used by the chairman of the Midland Rail- 
way, I shall reserve it for treatment in a subsequent 
communication. 








PARIS-BERLIN MOTOR CAR RACE. 

THE illustrations above, and those on page 45, repre- | 
sent some of the cars which took part in the recent | 
Paris-Berlin race. .Among these are the winning Mors car, 
ariven by M. Fournier, as well as the four Panhard and 
Levassor vehicles which followed him, and the vehicle of 
MM. Renault Fréres, which did such an excelent perform- | 
ance in the voiturette class. The Mors car is propelled by a 
four-cylinder motor, with all the cylinders in the same axis, 
and developing nearly 60 horse-power. In the Panhard cars 
the four cylinders are placed in pairs, and power is trans- 
mitted by trains of fixed and sliding wheels, as is the case 
with nearly all the big vehicles, and they are arranged to give 
four speeds instead of three, as on the older types of racing 
cars. The motor develops rather less than 50 horse-power. 
The Mors vehicle is geared to give a maximum speed of 
seventy-five miles an hour, but this is only attained under 
very favourable conditions. The Renault voiturette is pro- 
pelled by a single-cylinder vertical Aster motor, situated in 
the fore part of the vehicle, and power is transmitted to the 
rear axle by a shaft and bevel gearing. 





A MoDERN AMERICAN WaREHOUSE.—A large fire-proof ware- 
house is being built at Chicago for a firm dealing in steam and 
plumbing goods, It is typical of American architecture. It is 
100ft. by 177ft., with seven stories and a basement, with concrete 
pier foundations built in pneumatic caissons, The framing will be 
of steel columns and beams, with hollow terra-cotta floor construc- 
tion and partitions, and with pressed brick exterior walls. The 
exterior windows will have ribbed glass and ‘luxfer” prisms. 
For handling material there will be two electric lifts, a steel goods 
shoot, and a spiral shoot for parcels, overhead carriers for trolleys, 
narrow-gauge railway lines in the basement, and all modern 
appliances. There will also be an electric passenger lift. The 
building will be lighted by electricity and heated by steam, while 
the offices will have a hot air ventilating blower system. For the 
employés there will be a filtered ice-water service, wash sinks, 
shower baths, lavatories, closets, &c. The basement will be fitted 
for storing, cutting, and titting iron pipe. The first floor contains 
the shipping department and city stock room. The second floor 
has the show-room and general offices, with fire-proof vaults, file 
rooms, toilet rooms, &c, The third and fifth floors and part of the 
fourth floor are for storage, while the remainder of the fourth 
floor has the lockers, lunch rooms, bath, and toilet rooms, &c., for 
the employés. The sixth floor is for the manufacture and fitting 
up of plumbing goods and fixtures. On the seventh floor is a 
brass foundry and machine shop. The roof is of the saw-tooth or 
weaving-shed pattern, giving excellent light, and on the roof are 
the water tanks for fire protection. A wharf 200ft. long provides 
for receiving and shipping goods by Lake steamers, A railway 
siding als> provides for receiving and shipping goods byany of the 
numerous railways centering at Chicago. 
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TRIALS OF AN ITALIAN LOCOMOTIVE ON A 
FRENCH RAILWAY. 


(From a Correspondent.) 


A seRigs of trials have been carried out in France by the 
Chemin de Fer de l'Ouest, of the remarkable-looking engine 
which was exhibited by the Southern Railway, or Strade 
Ferrate Meridionali, of Italy, in the Park of Vincennes, last 
year, and illustrated in our pages on the 5th of October, 1900. 
This engine, it will be remembered, differs from modern 
express locomotives, in that it is planned to always run cab 
first, and in that it has only two valves and two groups of 
compounded cylinders. It was built at the company’s works 
at Firenze—not from a carefully altered and re-altered experi- 
mental locomotive, such as nearly always precedes the final 
establishment of a new type, differing radically either in 
the boiler or mechanism from all regular practice, but direct 
from the plans, and was then sent off to Paris without delay 
to appear with the first arrivals at the Exhibition, any 
modifications which might have to be made from the appear- 
ance of the indicator diagrams yet to be taken being left for 
the return of the engine to Italy in December. 

However, before the Exhibition closed, it was this particu- 
lar engine that was decided upon by French engineers as 
presenting the greatest originality of construction, and from 
which the most interesting results were to be expected; and, 
notwithstanding the untested design of the locomotive, the 
Italian company acceded to a friendly offer of the French 
Western Railway, to try the engine on various of the latter 
company’s trains. The outcome of these runs has been 
exceptionally favourable for the general design of the locomo- 
tive, but has shown, as might have been expected under the 
circumstances, the necessity of several fine adjustments to be 
made in the steam distribution. These slight alterations, 
effected during the French trips, and which it may be inter- 
esting to detail as difficulties encountered in the beginnings 
of an entirely new type of locomotive, cannot be regarded 
as final in view of the builders’ trial still to be made in Italy. 

At first the engine commenced work hauling goods trains 
and settling down its bearings, showing excellent starting 
powers, even on slippery, ice-covered rails. In one instance 
it pulled a train of 650 tons up a gradient of 1 in 153 at the 
rate of sixteen miles per hour. Starting at the foot of the 
incline, with that invariable promptitude which has created 
so much attention with all engineers who have been at the 
trials, and when the temperature was 6 deg. C. below zero, and 
every axle-box of the trucks frozen, the engine proceeded at 
little more than walking pace for over a mile, with the stop- 
shoulder of the tractometer bar held inflexibly against its 
frame, indicating a practical effort of something beyond the 
limit of the spring = 15,8401b. When over the hill on a 
fall of 1 in 330 the speed went up to 38 miles per hour. 

After freight service the engine was put to light, then heavy 
regular express trains, the first of which being from Paris 
(Montparnasse) to Le Mans, 132 miles, taking the 7.55 a.m. 
stopping train, and bringing back the 2.53 a.m. train, gaining 
14 minutes one way and 16 minutes the other, without once 
exceeding the speed limit of the Ouest of 62-5 miles per hour. 
We add a few notes on the engine management during the 
run :—It is an excessively cold day, and icicles hang from 
the engine pipes and bogie frame, while the frozen track pro- 
mises additional resistance and stiff riding. The load is a 
light one for such an engine—about 200 tons, including a 
dynamometer car. Just outside the station the driving wheels 
commence to slip for an instant over a strip of greasy rails, 
and then it is that the steam sander is found to be frozen, 
but the engine can do very well without it through this trip. 
The fire is bright, but so thin that it will need some hard 
work to get it into shape when the heavy gradient up to 
Versailles is surmounted. The gauge-needle points to 201 Ib. 
—a little below blowing-off point—and throughout the run- 
ning the receiver gauge will keep to 321b., or about one-third 
that for which the relief-valve is set. On the footplate there 
are six and sometimes seven persons, including Signor 
Umberto Vian, locomotive inspector of the Meridionali, an 
assistant-engineer of the Est locomotive department, and a 
foreman driver in charge of the whole of the runs made by 
the engine. The first sensation that immediately strikes one 
when the locomotive is going at full speed, and which cannot 
be forgotten during the 264 miles journey, is the novelty of 
the engine’s easy movement. It isa usual thing to say of 
some new engine that it runs with great steadiness, and it is 
said with perfect truth always, as compared with some 
other engine where the footplate is situated between coupled 
wheels, or above radial bearers. Here, however, the usual 
jolt, bump, and side chatter invariable in taking curves at 
high speed gives place to a sinuous gliding motion even on 
short double curves, and, without thinking about the matter 
there is an invariable impression left upon the mind of some- 
thing anticipated, but unrealised. This agreeable peculiarity 
of the engine’s movement, and its rapid starting powers, are 
the two points which have, so far, created the most notice 
with all French engineers. It is very possible that any 
engine, express or tank, with a cradle bogie beneath its foot- 
plate, would, practically, be as easy in its running, for then 
it is the rigid end of the machine—the chimney end—which 
has to submit to the unyielding side lash. A great deal of the 
steadiness of movement is attributed by the Italian repre- 
sentative to the perfect system of counterbalancing the recip- 
rocating and rotative parts by the wheel weights, and to the 
location of the sources of disturbance, the cylinders, close up 
to the rigid wheel base. 

It might be added that the long swing links—103in.—of the 
cradle, and the absence of any sliding supports between the 
engine and bogie frames, tend considerably to reduce the 
usual trepidations, and to impart elasticity. 
ahead, and to within a few yards in advance of the 
engine, is perfect. It is difficult to realise fairly the 
speed in this little pilot-house, so shut in at the sides. 
Every now and then the windows become frozen, only 
to be quickly thawed again with tke opening of the 
fire door. The vapour on the glass is due to the use of 
boiler water for squirting over the coal. In Italy a bucket is 
used, but to suit French custom the usual watering hose has 
since been fitted. As the 20 1b. briquettes are very hard- 
cemented, the fireman has a task to get them broken up fast 
enough, and the result of this work is such that the visitor is 
glad enough to have the footplate more or less flooded to 
keep down the dust eddyingin the crosswind. The briquettes 
—of Cardiff coal—in Italy are, it appears, broken up before 
being put into the bunkers. 

A ventilator of the Austrian or German kind would be an 
advantage under similar conditions, and it is probable that 
such an addition will be made. The fire-box is very short, 
yet it is evident that the fireman is hampered in his work 


The look-out 7 





by the presence of so many men on the footplate, while a 
certain amount of space in the “ prow”’ is lost by a big locker 
standing there. The driver, onthe contrary, has an exceptionally 
easy time, standing always in the same place with his back 
to the fire, and indifferent to the toil which is going on behind. 
Occasionally, at the pop of the Coale valves, and when the 
fireman is in the bunker, he reaches back to one of the long 
pivoted tail-handles of the injectors. There is no sound of 
the moving parts to be heard in this cab, but at each opening 
of the fire-doors the regular thud of the blast resounds 
forwards from the capacious smoke-box, drowning everything 
audible with its roar. 

Firing takes place in intervals of from three to four minutes 
with four or five rounds from the shovel of the mixture of slack 
and briquettes ordinarily supplied to Ouest express engines. 
The fire is given the form of a slightly-inclined saucer, the grate 
being a level one. At first different methods of firing were 
tried with the engine, beginning with a fire sloping to a thin 
wedge point beneath the brick arch, and the front damper-— 
fire-hole end—open ; then the reverse was tried with the fire 
thinnest beneath the fire-hole, and the back damper—tube- 
sheet end—open, and finally an almost level fire with the front 
damper opened. 

On a level the regulator is opened about half, and the 
reversing screw set at about 58 per cent. of the cut-off. On 
the steepest inclines the latter varies between 60 and 70 per 
cent., and the regulator is opened about three-quarters. 
After pulling open the regulator, the driver gives the handle 
a slight set back, apparently to take up the 4in. play existing 
between the supplementary slide and the main valve. Where 
the gradients are short and light, he prefers to use the regu- 
lator alone. 

At Versailles—11 miles—the pressure drops to 140 1b., and 
with the arrival at Chartres—55 miles—it has fallen to 
125 lb., but soon after leaving this city the pressure is brought 
up to the full to meet the heavy gradient thence to La Loupe. 
As the top of the bank is being neared the pressure diminishes 
to 1501b., although the fire-box is full to the door, and the 
closely-watched water in the glass is sinking to its lowest. 
Finally the injector is started, bringing down the pressure to 
140 1b., which, however, increases with the closing of the 
regulator for La Loupe—774 miles. From this the line runs 
down hill to Le Mans, but with the train in advance of time 
a speed of 58 miles per hour is not exceeded. 

In the dynamometer car complete diagrams are being 
made of the tractive efforts, power, speeds, &c., and a 
Haushalter chronotachometer indicates and __ registers 
speeds also. Here the riding is decidedly more jerky than on 
the engine. The van is fitted up for making summary 
analyses of the smoke-box gases, but all the water supplies 
were frozen from the start. Through the sooty window in 
front can be seen the gauges rigged up on either side of the 
smoke-box for indicating the smoke-box vacuums and the 
receiver pressure. At Le Mans, reached at 11.21, the train 
is taken on to Laval by a four-coupled locomotive of the 
Western Railway. 

The coal used was about 3-8 tons. At Le Mans the fire is 
heavily banked, awaiting the return train from Laval. The 
start homewards is made at 2.53 p.m. with a light load of 
about 150 tons, and as the fire is soon incandescent, the 
maximum boiler pressure is very steadily maintained on the 
series of gradients rising during the next 543 miles to 
La Loupe. The steepest of these are those which occur 
between Nogent-le-Rotron and La Loupe-—-1 in 150 and 1 in 
125—on the last of which the speed near the summit is 
about 40 miles per hour. The engine passes at high speed 
without a lurch over a badly-formed curve resembling, at a 
short distance off, an obtuse angle. The cross wind has 
abated, and the country is now snow-covered. The first stop 
is made at Chartres—77 miles—to take water. In the dark- 
ness following it is easy to observe the great efficiency of the 
smoke-box spark arrester. After a stop of five minutes at 
Versailles, Montparnasse is reached at 5.49. The fuel con- 
sumed has been about 3-2 tons. 

Although, as has been previously mentioned, no indicator 
diagrams were taken during the stay of the locomotive, No. 3701, 
in France, yet it was evident that the variable exhaust 
nozzle did not open sufficiently for the cylinder volumes, aud 
therefore the pear-shaped plug forming the centre of the 
concentric opening in the blast pipe, and regulatable from 
below the engine only, was taken out and turned down in 
diameter tin. In doing this the ‘‘ pear” was broken, but it 
answered well enough, in awaiting the foundry model, with 
its point patched up with iron ‘“ filling.” 

In the end the engine was fitted with the type of double- 
flap variable nozzles used on the Ouest. An extension was 
added to the very short blast pipe of the engine, bringing the 
nozzles up into the chimney as with the Western engines, and 
where the exhaust steam’s action became comparable to that 
ofaninjector. The great rise thus given to the blast orifice 
caused no apparent deficiency of draught in the tube zone 
furthest removed from its influence, and this might be 
accounted for by the fact that the chimney is situated at a 
considerable distance from the tube plate, and also because 
the petticoat reaches nearly to the axis of the smoke-box. The 
blast was now suitably moderated, with an appreciable gain 
on the side of lessened coal consumption. The smoke-box 
gauge showed 23in. of water. 

Another fact established by the trials was that the engine 
became ‘ bridled’’ beyond 55 miles per hour, and, as the 
high-pressure negative lap was ,’,in., and the low-pressure 
inside lead nil, the Italian locomotive inspector had 4in. 
turned off the inner edge of each piston of the low-pressure 
piston-valve, thus reducing the compression which evidently 
took place at high speeds—an experience which has occurred 
also with the compound locomotives of other railways. It 
should be added in explanation that the Adriatic lines abound 
in gradients, and where the maximum for which the engine 
was specially designed run from 1 in 100 to 1 in 77 those over 
which the engine ran in France vary from 1 in 146 tol in 110. 
Most compound engines canaccommodate themselves toa wide 
variation of gradient by the adjustments which are possible 
between the two sets of valve gears, but Signor Plancher had 
determined that the new engine should be shop-adjusted 
to suit the average loads and gradients with which it would 
have to deal, and that, although a compound, it should be in 
every way as simple to handle as single-expansion engines, 
while, in having the least possible number of footplate 
fittings, the driver might never-be necessarily obliged to look 
to anything but the road; thus the reversing screw is that of 
a single-expansion engine, the starting apparatus in the half- 
balance regulator is automatic, the blast nozzle is variable 
from the footplate, &. &c. Under such rigid conditions 
the engine did not lend itself so readily to other roads as 
locomotives having more apparatus to look after, but allowing 
of more adaptations. 

With the inside clearance given it, the engine showed better 





steaming powers at high speeds, andin a run to Evreux— 
accompanied by representative engineers of other railways : 
the Paris-Lyons-Mediterranean, the Etat, and the Orleans— 
a speed of 77 miles per hour was exceeded, with 230 tons cn 
a falling gradient, and was still rapidly increasing when the 
regulator was closed for the remaining 24 miles from Breval 
into Mantes. 

When the engine was travelling at this speed the move- 
ment became so remarkably easy as to provoke exclamations 
of astonishment from the visitors. In awaiting further alter- 
ations the best speed on the level remained at 61 miles per 
hour. 

Later on a further reduction of ;'; lap was effected with the 
low-pressure valve, making a total of ;4in., with a consequent 
reduction in the coal consumption to slightly below that of 
Ouest six-coupled engines when both engines were employed 
for the heaviest loads. 

In a comparison of the two, the water evaporated in the 
Italian compound remained slightly higher, but the trials at 
home will permit steam consumption to be reduced. It appears 
not unlikely that the clearance volumes of the cylinders may be 
found insufficient, the waste-room spaces having been kept 
down at the start so as not to exceed, in the crossed steam 
passages connecting the opposite ends of each pair of cylin- 
ders, the volume usually allowed in practice. A similar 
augmentation of clearance volume has not been unknown 
with the first compounds of other railways. 

In the Italian engine the percentage to the volume swept 
through the cylinders per stroke is 10 per cent. for the high- 
pressure and 7-5 per cent. for the low-pressure. In engires 
of the Nord line these spaces have the fair average allowance 
of 14 for the high-pressure and 9 for the low-pressure, 
differing from the compound engines of the Est, in which 
the cylinders and slide valves are both of another form, and 
in connection with a very different type of compounding 
apparatus in the receiver, so that in these there exists as 
much as 18 per cent. for the high-pressure and 12 per cent. 
for the low-pressure. The percentage, therefore, in the 
Italian engine is low; and if it should be augmented experi- 
mentally the present flat covers at the outside ends of the 
cylinders would be replaced by dished covers lined up with a 
number of thin discs held in place by a central screw, and 
half the thickness of each one of which would represent, 
when it was removed, the amount of additional clearance 
given to each end of the stroke. 

Orders have been given for sixteen locomotives of this 
design—twelve from Borsig of Berlin and four from Ernesto, 
Breda, and Co., of Milan. Certain changes will be effected 
in the cab for the greater convenience of the engine men. 
The sides will be flush, and with windows in place of door- 
ways. A doorway will be placed in the “prow” front, with 
a footboard and side steps. To permit the driver to be close 
to station platforms in starting, the regulator will be changed 
over to the left side, and the fireman will have the entire 
right side to himself, as the coal bunker will be prolonged 
forward on that side to take the whole four tons of fuel. It 
is probable also that an iron screen will cut the boiler off 
from the cab, so that, in the event of a broken glass, the 
escaping steam could in great part be diverted outwards. K. 








H.M. CRUISER LEVIATHAN. 





We give on page 40 an illustration of H.M. first-class 
cruiser, launched last week at Clydebank. This vessel is one 
of a group of four improved Powerfuls—the Drake, King 
Alfred, Leviathan, and Good Hope—a principal distinction 
being the cutting away of the upper works aft, by which the 
use of an additional heavy gun is obtained. 

In our impression for December 15th, 1899, we published a 
supplement in colours, illustrating three of the latest ships 
of the British fleet—the Formidable, battleship; the Drake, 
cruiser ; and the Albatross, torpedo boat destroyer. We re- 
produce from the article then published so much as applies 
to the Drake, and, of course, her sister the Leviathan. 

When we consider the ever-increasing growth of our mer- 
cantile marine, and the increase in average speed of voyage 
which has been made in recent years, there is not the slightest 
doubt that the Admiralty has done well in determining to lay 
down four ships of the Drake class, with a view to the pro- 
tection of our great maritime routes, and as an answer to the 
policy pursued by other nations in building commerce 
destroyers; it being tolerably evident that, excepting our- 
selves, there is no other country in the world whose com- 
merce is very much worth a serious effort to destroy. From 
the particulars of the vessel which have been made public 
from time to time, we think it may fairly be inferred that 
the key to the design is speed—a high speed under measured 
mile conditions, and kept up for such a time as will ensure 
that it is no mere spurt, but that it affords every ground for 
expectation that a high rate will be maintained for the whole 
period over which the coal will last. Associated with the 
question of speed over prolonged periods is the question of 
how much the speed is likely to fall off under stress of 
weather; the large size of these ships and their great height 
of freeboard, especially forward, make it certain that they 
will suffer comparatively little in this respect. Coming to 
particulars, we may say that the dimensions are as follows :— 
Length between perpendiculars, 500ft.; length over all, 533ft.; 
breadth, extreme, 71ft.; normal draught of water, 26ft.; this 
draught, as in the case of the Formidable, making a passage 
through the Suez Canal both a certain and easy operation. 
We have in general terms already alluded to the matter of 
speed in this vessel. This point stands out prominently both 
as a means of offence and of defence. It will enable her to 
overhaul any vessel in the course of a comparatively short 
time. When the character of any strange vessel is made out, 
even should the Drake be under easy steam at the time, with 
a large portion of the boiler power not in use, the water-tube 
boilers which will be installed will enable steam to be raised 
in the minimum time, and a chase ought to be a matter of 
short duration. Her armament is well balanced. A 9:2in. 
gun of modern type is mounted on the forecastle, at a com- 
manding height above water, and with a horizontal arc of 
270 deg.; a similar gun is placed aft, with the same arc of 
training. The remainder of the main armament consists of 
sixteen 6in. quick-firing guns, symmetrically disposed, and 
of which four can fire right ahead, four right astern, and 
eight over a large arc of training on each broadside. The 
remainder of the gun armament is made up of fourteen 
12-pounder quick-firing guns, with small boat guns and 
Maxims in addition. Though an enormous space in the ship 
must be taken up by machinery and boilers, room has been 
found for the submerged torpedo tubes. 

Equally with the Formidable, the great care with which 
the armament has been disposed is manifest ; each gun has a 
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very large and uninterrupted arc of training. We must not 
enter into any details regarding the service of ammunition, 
merely remarking that it is quite as thorough as in the For- 
midable, and that under these circumstances the gun will be 
quick-firing in actuality as well as in name. 

When we consider the defensive qualities of the ship, it is 
ovident thatthe most active defence is undoubtedly her speed ; 
she should therefore be able to avoid action with an enemy 
more powerful than herself. As a means of protection to 
the hull, it is te be noted that an armour belt 6in. thick is 
worked over about half the length amidships, and extending 
to the height of the main deck, At the after end of the belt 
the protection is completed by a transverse armoured bulk- 
head. Forward, the armour extends to the bow; the thick- 
ness is somewhat diminished, but its depth below the water- 
line is maintained, and the height above water is increased 
by at least 8ft.; thus strongly fortifying the bow against the 
attack of a retreating foe, and as in the Formidable, mini- 
mising the chances of retardation of speed due to perforation 
of the bows. Two protective decks are worked in accordance 
with the latest practice. 

The protection to the armament next calls for notice. On 
a cruiser, however large, armour in any quantity is a serious 
factor in the situation if a high speed is aimed at, and it is 
no wonder that the designers have found it impracticable to 
give as much protection to the armament as in the case of 
the heavier and slower battleship. The heaviest guns, how- 
ever, come in for a substantial measure of armoured protec- 
tion, and each Gin. gun is isolated in an armoured casemate 
with front plates 6in. thick. 

The arrangement for the supply of ammunition is of the 
ume general character as that we have already described in 
the case of the typical battleship. 

It is expected that 30,000 indicated horse-power will be 
developed in the course of the eight hours’ official trial with 
natural draught in the stokeholds. After the successful 
results on trial of all the recent cruisers and battleships, we 
cannot doubt but that this enormous power has been fully 
provided for, and that it will be developed under such circum- 
stances as will make it quite certain that it could easily be 
realised at any future period in the history of the ship. 








DOCKYARD NOTES. 

THe Channel Fleet left its home ports suddenly on Saturday 
and Monday, proceeding to Portland, and thence to Torbay, 
where it is due on the 15th; mobilisation day is the 16th. 





Tue turbine destroyer Viper is down for mobilisation, and 
her performances will be keenly watched. The Surly—fitted 
with oil fuel—will also be out, but the interest exhibited in 
oil fuel is rather languid afloat. Rightly or wrongly, an idea 
obtains that these oil fuel trials are rather perfunctory, run 
chiefly for the sake of the running rather than with any 
intention to adopt it regularly. So at least says rumour, and 
when rumour lays on to a thing thus little else counts. 





Tue Hyacinth-Minerva race is not exciting so much 
interest as might be expected. Everyone expects the 
Hyacinth to be victor, “tanks” being well nigh without an 
adherent by now in the active lists of the service. The main 
point of interest is how Mr. Allan, M.P., will take it if the 
Minerva is badly beaten. The general idea is that he will be 
game to the last, and go down with his colours flying and his 
faith undimmed. However, the Minerva is as yet beaten in 
anticipation only. 





Tue problem of submarine navigation has been solved 
again. This time it isin France, where a new boat has been 
evolved that is going to revolutionise submarine warfare. In 
view of the fact that, judging by the Narval’s trials, milk 
seems the prime necessity in a submarine, someone has 
suggested that the new boat is designed to carry a cow! 
Joking apart, the last reports of the Gustave Zédé abund- 
antly prove that the art of living under water is very 
imperfectly acquired as yet. Nothing is easier than to 
design a boat that will immerse ad lib—the problem is to 
tind asphyxiation-proof people to exist inside her. That little 
item sanguine inventors seem to have quite overlooked. 





Tue stern light which flings a radiance on a ship’s wake 
is to be used again these manceuvres, and the Majestic has 
been fitted with one. It will be an advance on last year’s 
lights, as its colour can he changed, and thus signals can be 
made. 





Tuer battleship Albion, built by the Thames Ironworks 
Company, was under orders to leave Sheerness for China on 
Wednesday. 





Ar the end of August the Japanese battleship Mikasa 
comes to Portsmouth to be docked. 





Tue Vickers-Maxim battleship Vengeance has come 
splendidly through her trials without a single breakdown of 
‘ny kind. She did an easy 184 knots. When doing 17 knots 
she went through the water as softly and easily as a cruiser, 
and altogether she has given great satisfaction. Her builders 
have every reason to be proud of her. 





THE new 6in. Mark VII. guns, mounted in the new earth- 
work at Southsea Castle, were tested on Monday morning 
early. They shook up the houses along the front far less than 
was expected, the wind being off shore. These guns replace 
two ancient Victorian muzzle-loaders, of which—according to 
the pro-Boers—the fort was robbed to attack Kruger and 
company. . 





THE Marquis de Balincourt, who is well known as a naval 
author, has been appointed to the general staff at Cherbourg. 


Tux Boer privateers have “ fallen flat.” No one seems to 
have taken the story seriously, and, so far as we know, not a 
single newspaper has discovered that it is connected with the 
visit of the Channel Fleet to Portland. Thus do the evening 
papers lose glorious opportunities for sensation ! 





THERE is an epidemic of spies just now at Portsmouth, 
wnd the Starfish, which is fitted for destroying submarines, 
has had to be put away for a while. In some further experi- 
ments the destroyer smashed the imaginary submarine 
While going at full speed. If this goes on it will take more 
than the prospect of unlimited milk to induce men to go to 
battle in submarine boats. As things are at present the 
submarine has not a shadow of a chance save on a dark night. 
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A HUGE LIQUID FUEL BURNER. 


Tue annexed illustrations represent sectional and detail 
views of a large oil burner of the Bunsen pattern, recently 
constructed by the Clarkson and Capel Steam Car Syndicate, 
of Deverell-street, Great Dover-street, London, S.E., for 
supplying heat for a 200 horse-power water-tube steam boiler 
on one of the fire-floats on the river Thames. The oil is 
pumped into a copper reservoir to a pressure of 40 lb. per 
square inch, against a cushion of air, gauges being provided 
to indicate both the pressure and the quantity of oil contained 
in the reservoir. It is then led by the pipe shown by dotted 
lines to the vaporising coil, through which it circulates. 
The vapour thus produced passes to the inlet valve chamber 
situated near the right-hand end of the nozzle, whence it 
issues for mixture with the air by an aperture controJled by 
a needle-valve. The burner is controlled by a V-shaped 
valve, secured on a stem which is capable of movement 
vertically by means of gearing, operated by the hand wheel 
shown in the engraving. The quantity of oil pumped into the 
reservoir is automatically adjusted in accordance with the 
rate of consumption, and therefore once the burner is 
ignited it will continue to work as long as any oil remains in 
the tank, at any rate of consumption, without adjustments 
of the oil pump. The burner is capable, at its maximum 
power, of producing considerably over 100,000 British 
thermal units per minute. It should be pointed out that 
one of the special features of the Clarkson system is that 
the burner may be turned down, burning perfectly at alow 
flame, and consuming but a small fraction of the maximum 
supply. The burner is ignited in the first instance by com- 
pressed gas, which is burned in a series of jets around the 
vaporiser, the gas cylinders being fitted with gauges and 
reducing valves to maintain a proper working pressure. 








ELECTRIC TRAMWAYS IN LONDON. 





WepbNEsDAyY last was a red-letter day in the history of 
electric traction in this country, especially in London, 
when the London United Tramways, Limited, celebrated 
the formal opening of the first complete section of the sys- 
tem of electric tramways, viz., Shepherd’s Bush, Acton, 
Ealing to Southall, and Hammersmith, Chiswick, Brentford to 
Hounslow. On arrival at Shepherd’s Bush by the Central 
London Railway, the guests, nurmbering several hundreds, 
were met by nine of the company’s tramcars, gaily decorated 
with flowers, and conveyed to Southall and back, a distance 
of nearly fifteen miles, and thence to the company’s genera- 
ting station at Chiswick, where lunch was served to a large 
assemblage, including Mr. George White, the chairman of 
the company, the Marquis of Lansdowne, K.G., the Earl of 
Onslow, Earl Grey, the Earl of Rosse, K.P., Lord Herries, 
Lord Rothschild, Lord Revelstoke, Lord Hillingdon, Lord 
Mountstephen, Lord Farquhar, the Right Hon. Arthur J. 
Balfour, M.P., Sir Edward Reed, M.P., Sir W. Preece, 
F.R.S., Sir Benjamin Baker, Sir Hiram S. Maxim, Dr. 
Silvanus Thompson, Mr. Clifton Robinson, the engineer, 
and many others. In proposing the toast ‘“ Success to the 
London United Electric Tramways,’ Mr. Balfour said nice 
things about the company and the system in general, and 
coupled the name of Mr. George White—the chairman of the 
London United Tramways, Limited—with the toast. Mr. 
White, in responding, gave some particulars of the history 
of the undertaking, the difficulties which had to be over- 
come in convincing the County Councils, local authorities, 
and last, but by no means least, the principals of Kew 
Observatory, that electric traction would be a boon to the 
public, He spoke in glowing terms of the remarkable work 
which Mr. Clifton Robinson had done to render the system 
a success. 

Prior to the luncheon the visitors had a brief opportunity of 
inspecting the admirably arranged power generating station, 
which is situated on the High-road, Chiswick, and covers 
four acres of ground. The power-house proper is an 
extremely handsome building, with a frontage of 154ft., anda 
depth of 106ft. It is divided internally into two main 
portions—the engine-room and boiler-room. The latter 
contains ten horizontal water-tube boilers, each capable of 
evaporating 11,000 lb. of water per hour, at a steam pressure 
of 1501b. per square inch. The heating surface of each 
of the boilers is 3140 square feet. The engine-room contains 
two vertical cross-compound Corliss condensing engines, with 





| side of the fly-wheel. 





cylinders 22in. and 44in. diameter, by 44in. stroke. Each 


engine is directly coupled to two 250-kilowatt compound- 


wound continuous-current generators, one placed on each 
These two sets are used to supply 
current to the lines in the vicinity of the station. There is 


| also a 500-kilowatt set for the transmission of power to the 
| sub-stations, to which will shortly be added two 1000-kilowatt 


sets on the three-phase system. Moreover, the engine-room 
contains two lighting sets, two 15-kilowatt boosters for use 
in connection with the rail return, and a 250-kilowatt rotary 
converter which can fulfil either of two functions, first, for 
transforming alternating to continuous current, so as to 
assist in supplying power to the lines near the station ; or 
secondly, to assist the three-phase generator. In the latter 
use it may be driven as a continuous-current motor, generat- 
ing alternating current, which will be stepped up to 5000 
volts, and then transmitted and transformed at the sub- 
stations. 

Practically the whole of the overhead lines are carried on 
the span-wire system, and the steel rails weigh 923 1b. per 
lineal yard. The overhead system is not nearly so unsightly as 
we have seen it in some towns. The cars are extremely hand- 
some. They are carried on four-wheeled bogie trucks, and 
are equipped with two 25 horse-power electro-motors, each 
capable of exerting a horizontal effort of 1270 1b. on a 30in. 
car wheel at a speed of eight miles per hour. Each car has 
seating accommodation for 67 passengers. 

In April last 74 miles of line were opened to the public, 
and on Wednesday the extensions opened measured 8 miles, 
made up as follows :—Acton, through Ealing to Hanwell, 
2 miles 7 furlongs; Hanwell to Southall, 2 miles; and 
Kew Bridge through Brentford to Hounslow, 3 miles 1 fur- 
long. There is now an unbroken run from Shepherd’s 
Bush to Southall of 74 miles, which was accomplished on 
Wednesday, without stops, in about 40 minutes. This section 
is about to be extended to Uxbridge, giving a continuous run 
of 12 miles. The company intends to add very materially to 
its system in the future. At present the authorised lines 
amount to 40 miles; the extensions which have received 
the sanction of the House of Commons amount to nearly 
15 miles, and proposed further extensions amount to over 
25 miles—-or 80 miles in all. 
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edition. Revised and enlarged. London: The Land Agents’ 
Record, Limited. 1901. Price 25s. 








A Curious IncwweNtT.—A correspondent writing to the Times 
from Camberley says ;-—‘‘ An incident of the thunderstorm which 
raged over this neighbourhood on the night of Saturday, June 29th, 
will doubtless interest scientists. The sewer in Portsberry-road is 
terminated at the upper end by a manhole, closed by a circular 
heavy iron cover. From the manhole one pipe drain, some 18in. 
below the surface, leads to an ordinary wrought iron ventilating 
column, surmounted by a galvanised wire balloon ; and 16ft. from 
the manhole two other drains, provided with traps and vents, take 
the drainage from the last two cottages intheroad. The sewer and 
drains are glazed earthenware pipes, the sewer Yin. in diameter, 
the pipes 6in. On Saturday night a vivid flash of lightning, 
with a simultaneous burst of thunder, was followed immediately by 
an explosion in these pipes and the sewer. The balloon was 
scorched, but the column sustained no damage. The walls of the 
manhole, which is 3ft. deep, were shattered, and the manhole had 
to be entirely rebuilt ; the iron cover was blown 4ft. away. The 
drain pipes from the manhole to the ventilating shaft were blown 
to fragments, as were altogether 40ft. of the two other 6in. pipes 
and the Yin. sewer. The earth over the pipe from the manhole to 
the shaft was lifted bodily 2in. The damage in one of the cottage 
drains stopped at the trap and vent ; in the other, some distance 
short of the trap and vent. The practical question arises 
whether ventilating shafts are a possible source of danger. I may 
add that parallel to the sewer runs a gas main. For the above 
details I am indebted to Mr. F. C. Uren, the surveyor to the urban 
district council of Frimley, who will, | am sure, be pleased to reply 
to any questions put to him by scientists on this incident, which, co 
far as I can ascertain, is of a totally novel character.” 
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THE INTERIOR MAIN ROAD, DOMINICA. 


CONSIDERABLE attention has lately been directed to our 
smaller West Indian possessions as comparatively untrodden 
fields for the employment of English capital and energy. 
Dominica, which is second only to Jamaica as the largest 
British island in Caribbean waters, is, perhaps, the least 
known of all. It is one of the Leeward group, lying mid- 
way between the French islands of Guadaloupe and Mar- 
tinique, and measures about 30 miles long by about 
0} miles average width, the total area being about 291 
square miles. 

At one time the island was fairly well cultivated, but a 
combination of causes—principally the abolition of slavery, 
the fall in sugar, and the failure of the coffee crop—resulted 
in the abandonment of estates, until it is estimated that, 
out of a total content of 186,240 acres, about 130,000 acres 
are at present lying idle, a large proportion being Crown 
land. 

Various schemes have been formulated from time to time 
for restoring prosperity to the island, and attempts made 
to carry them out with more or less—generally less— 
success. One great drawback to any settlement scheme 
hitherto has been the absence of suitable access, and upon 
the island modifying its Constitution and becoming a Crown 
Colony in 1898, the Imperial Parliament voted £15,000 as a 
grant in aid of roads to open up the Crown lands in the 
interior. 

The existing parochial roads are few and bad, and are 
confined almost exclusively to the coast, with a few bridle 
tracks ramifying for a short distance into the hinterland of 
the Coast Estates. The only exception is the Portsmouth- 
Lasoye-road, a legacy of Sir W. Haynes-Smith’s far-seeing 
administration, which—like most legacies—is not appreciated 
a3 it might be. It was constructed, at a cost of about £600 
per mile, to enable the fertile Windward Estates, on a turbu- 
lent, iron-bound coast, to transport their produce to Ports- 
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Fig. 1—-FLAN MAP OF DOM.NICA 


i1outh, the second town of importance, which possesses a fine 
natural harbour on the leeward side. 

The capital and chief port of entry is Roseau, about twenty 
miles south of Portsmouth, on the same leeward coast. 
Transport between the two towns being almost impossible 
by the coast road, and very uncertain by sea, various roads 
have been projected from time to time, for connecting the 
windward coast more directly with Roseau. 

In the days of French occupation such a connection 
actually existed, in the form of a road, which, after following 
the coast line from Roseau to Layou, ascended the valley of 
the Layou River, crossed the watershed of the Pagoua range, 
and descended the Pagoua Valley to Pagoua Bay. The traces 
of this road, which are still extant, are known locally as 
“the old French track.” 

This route would have been in the main the shortest and 
easiest to follow had it been desired merely to connect the 
windward side with the capital; and it was twice surveyed 
independently during Sir W. Haynes Smith’s administra- 
tion, Mr. Robins crossing the Pagoua range with a maximum 
gradient of 1 in 7°36, and Mr. Fadelle with 1 in 8:123. The 
Imperial grant being, however, expressly to facilitate land 
settlement, it was judged preferable to endeavour to strike 
out an entirely new line, which, while effecting the necessary 
through communication, should have principally in view the 
development of the fertile Crown lands believed to exist in 
the centre of the island. 

The road thus now proposed, the preliminary survey of 
which is complete, is shown by a firm black line on the 
accompanying plan—-Fig. 1—of the island. Following the 
coast for about two miles from Roseau, it then proceeds 
inland, crossing the Boery River at Canefield by a new two- 
span iron girder bridge recently erected. It then proceeds up 
the valley of the Massacre River, following the trace of a 
former road to Castle Bruce as far as 8 m. 65 c. 

Here the Castle Bruce road is left at 1800ft. above sea 


level, as it trends too much east, and the survey proceeds 
N.N.W. through virgin forest until it intersects the “ old 
French track” from Layou to Pagoua Bay at 11 m. 31 ¢. 301. 
It then follows the existing trace down the valley of the 
Laurent, which it crosses, an extensive deviation being 
necessary to avoid landslips, and the Layou River is reached 
at 13 m. 36 ¢. 

From this point the survey was at first continued for 
several miles up the East Valley of the Layou River, which 
now turns towards the north; but the precipitous nature of 
the country and the apparent poorness of the land led to 
its abandonment. After some time spent in reconnoitring 
the West Valley, and securing a suitable site fora ford and 
ultimate bridge, the survey was recommenced at 13m. 33c., 
and crossing*the Layou River almost immediately, it proceeds 





chains, including five rough timber-covered culverts, two 
rough stone-covered culverts, and two open outlet trenches, 
The equivalent rate of £378 per mile shows a very consider. 
able saving in first cost, but the construction, including 
that of the covered culverts, lacks permanence. As the 
matted roots decay the superimposed crust will require such 
constant attention that it is more than questionable whether 
it would not be cheaper in the long run to incur the additional 
expense of constructing the road entirely in full cut. The 
half mile traversed by this construction is fortunately of 
easy cross section, as will be seen from Fig. 4, so that tho 
road will not be so quickly washed away as might otherwise 
be the case ; but with a rainfall like that of Dominica it can- 
not escape continuous disintegration, and the construction 
referred to shouldjonly be adopted as a last resort should 
funds unfortunately not admit of any. 
thing better being attempted. 








Fig. 2-TYPICAL CROSS SECTION OF ROAD 


along its left bank, opening up the rich undulating ridges 
at about 500ft. elevation, known as the “ Layou Flats,” and 
already favourably reported on by Dr. Morris, C.M.G., in 
the appendix to the report of the West Indian Commission. 
It then works gradually round the precipitous slopes of the 
l’Eau Chieyé Mountain—a task entailing an infinity of time 
and trouble, owing to the number of crevasses and impractic- 
able culs de sacs—until it crosses the Layou watershed at 
about 1860ft. above sea level. Thence the survey descends 
the valley of the Melville Hall River, crosses the table-land 
known as “ Big Level” at an altitude of 1060ft., falls again 
to Governor Mountain with a height of 650ft., and, picking 
up an existing parochial road at Vauxhall, unites with the 
Portsmouth Lasoye road at Melville Hall Bridge, the total 
length, exclusive of portions abandoned, being 30m. 76. _ 

The approximate estimate of Mr. Blanc, a former colonial 
engineer, of Dominica, whose name isa local guarantee of 
accurate and enduring work, was £500 a mile fora road along 
this route, but there is no evidence that his figures were 
based on actual survey. The writer’s estimate, after taking 
out the actual earthwork, was for a road 12ft. wide, £538 per 
mile, with a limiting gradient of 1 in 6, or £802 4s. if limited 
to 1 in 10, the excavations being taken in full cut. 

The grant being only £15,000, and the total length to be 
made and maintained being nearly thirty-one miles, it was 
obvious that either the scheme or the estimate must be 
modified, and to test the latter it was decided to construct 
an experimental typical half-mile. 

The spot selected was at 8m. 65c. where the survey enters 
the virgin forest. The road was constructed about 8ft. wide, 
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Fig. 3-EXPERIMENTAL ROADWAY 


with roughly-paved outlet trenches and two deep ravine 
crossings. The estimated cost for this experimental length 
was £198, the actual cost £219 odd. 


Fig. 2 gives a very fair idea of the average cross section 


and the combination of rock and matted timber encountered. 


In comparing the cost with that prevailing elsewhere, the | 


following circumstances must be taken into account :—(1) 


The felling and stumping was very heavy, some of the trees | 
having to be stumped for 40ft. girth before they could be | 
thrown, while dynamite seemed to have no effect whatever. | 
(2) There was a considerable outcrop of hard igneous rock. | 


(3) Everything had to be headed from Roseau to the con- 
struction camp. 


larly the forming. 


2s. a day. 
according to ability, the rate in Roseau being about 1s. 


A reduction in excavation from 1979 to 1320 cubic yards | 


was effected by deviations from the survey line which would 
increase the total length by six chains, or equivalent to 15 
per cent. extra maintenance. 
portion of the road was further widened, bringing the total 
cost to £267 18s. 04d. for the half mile = £531 16s. 1d. per 
mile. 

Comparing the actual cost of the half-mile of 8ft. road 
with the estimated average cost of £538 8s. per mile fora 
12ft. one, it will be seen that the original estimate was, if 
anything, under the mark. There are, however, always 
initial difficulties which greatly inflate the cost of trial under- 
takings, and, taking one mile with another, it is probable that 


(4) The severe rainfall of nearly 100in. | 
du-ing construction very much retarded the work, particu- | 
(5) Sickness was prevalent among the | 
labourers, and there were two strikes for a uniform rate of | 
The men were getting from 1s. 3d. to 1s. 9d. | 


Subsequent to completion, a | 


The existing road has since been recon. 
structed back to l’Imprevue, where it 
joins the local parochial road to Roseau. 
As soon as the necessary culverts and 
bridges have been erected, and one cr 
two deviations made, in accordance with 
the original estimate, it will be possible 
to cart for about ten miles into the in 
terior, and well into the Crown land 
zone at the base of the Trois Pitons, 
where the soil and altitude are supposed 
to be eminently suitable for the cultiva- 
tion of the very best Arabian coffee. 

The result of the trial construction 
being to establish the impossibility cf 
making the whole road in a permanent 
manner, and of maintaining it efficiently 
within the limits of the Grant, it is pro- 
bable that the scheme will be modified 
by the road returning to the sea vid the 
Layou Valley, instead of proceeding to 
windward. In that event the develop 
ment area will be somewhat restricted, 
but settlers will have an easier route, or 
choice of routes, to the leeward seaboard. 

The Crown lands near the coast are 
arrested in their natural development 
by the absence of bridges over the larger 
rivers on the existing coast roads. Three 
iron bridges are required on the Portsmouth-Lasoye road 
over the Blenheim, Hampstead, and Hodge’s rivers, and two 
on the Roseau-Portsmouth road cover the Massacre and Layou 
rivers. The erection of these bridges would not merely con 
siderably expedite the development of the Crown lands in their 
vicinity, but it would be of material assistance to the strug- 
gling planters, and an immediate relief to the local govern- 
ment, which now pays heavily for the maintenance of ferries 
and fords. 

As far as the Massacre and Layou bridges are concerned, 
suitable sites have been surveyed and designs submitted for 
utilising in their erection the bridge ironwork originally 
imported by Sir W. Haynes-Smith, which is still lying 
about the island in fair preservation. 

Whether the Crown land in the interior or that close to 
the coast be most suitable for immediate development, the 
bridging of the Boery River was equally necessary. The 
original bridge, which consisted of a 30ft. and 15ft. span 
with a 14ft. to 15ft. waterway, and foundations 5ft. deep, 
was swept away by a flood in 1891, leaving Roseau without 
practicable northern communication in heavy weather. 
The new bridge was opened for traftic on the 2nd October, 
1899, its erection having occupied about twenty weeks. 

It consists of a 40ft. and 50ft. span, with 15ft waterway, 








Fig. 4—EXPERIMENTAL ROADWAY 


the foundations being carried down 10ft. for the abutments 
and 13ft. for the piers. The abutment foundations are 7ft. 
thick, and the abutments are stepped back from 6ft. at the 
base to 4ft. at bed-plate. Each abutment has a dry rubble 
backing 4ft. thick. The pier foundation is 28ft. by 9ft., and 
the pier itself tapers from 8ft. to 5ft. with an equilateral 
cutwater. Much difficulty was experienced in sinking the 
foundations, particularly that of the pier, the material 





a sufficiently practicable road could be constructed at Mr. | encountered being sand and huge boulders, and the percola- 
Blanc’s approximate figure of £500 per mile, or, say, £15,000 | tion considerable. 
for the entire route. | 

To ascertain the cheapest rate at which fairly practicable | 








A CONSULAR report on the mineral and metallurgical 





communication could possibly be established under the most 
favourable conditions, a further thirty-nine chains were con- 
structed almost entirely in filling the cross section, as shown 
in Fig. 3. 

This construction cost only £184 5s, 2d. for the thirty-nine 


industries of Russia states that on January Ist, 1901, the total lines 
in working order amounted to 51,431 versts—about 34,290 miles— 
including 41,781 versts in European Russia, 2543 in Finland, aid 
7107 in Asiatic Russia ; 8847 versts—nearly 6000 miles—consist« d 
of double tracks. 
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TRIAL OF A TORPEDO BOAT. 





Tut following table gives particulars of the trial of a torpedo boat, built for the Dutch Government by 


Yarrow and Co., Limited, Poplar. 


It will be seen that the trial was progressive, and therefore specially 


interesting, more particularly as the boat was launched with steam up and proceeded immediately on her 


trial :— 


Particulars of the Launch and Trial of the Rindjani, First-class Torpedo Boa’, Built by Yarrow and Co., Limited, Poplar, for the 
Dutch Government, 2nd July, 1901.—First Progessice Trial. 


Draught. Forward, Aft. Mean. 
Depart ... 3ft. 9in, 4ft. 7hin. 4ft. 2}in. 
Return .... 3ft. 6in. 4ft. 7in, 4ft. Odin. 


Total load 49°5 tons. Trial on the Maplins, Total coal 
burnt 7 tons 10 cwt. 


Passed Gravesend at 4 p.m., and worked up to 140 |b. full on, and ran miles as follows :— 























In the presence of Mr. Van Waveren and Mr. Van Bowen. 


Boat launched with steam up ... ... 2 p.m. 
fod or 2.35 p.m. 
Returned... 9. 20 p.m. 


Weather showery, no wind, 
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6 | 5.44 329-2 | 2.44 |= 21-951 
7 | 5.88 i ed ee ee ee ae Ce ee ieee 
180 165°0 | 160 633 | 10 22°7 | “875 > 23-392 _ 12-4 
8 | 6.1 341 2.38 |= 22-785 
ae ie ae Ci ccs eek rears Tei operate 
g | 6.10 ro 342-2 | 2.29 |= 24-161 
190 | 1665 | 160°5 | 65% | 10} | 23 1°86 > 24/161 _ 11-9 
10 | 6.18 353°1 | 2.29 |= 24-161 
1 | 6.26 ; 3634 |221|=25-5822} #| £x| | 
4 200 | 181 | 1765 | 704 | 13 22°3 20 > 25353 
12 | 6.34 366°7 | 2.23 |= 25175 > 25°398| — 
R ; > 25°444 
13 | 6.40 | | 368°5 | 2.20 |= 25-714 > 25579} — 
| 200 188-3 | 180 72h | 12% | 23-2 © 2-25 - 25°714 
14 6.48 369°S8 | 2,20 |= 25°714 > 25°714 — 
. ra 2 } > 25°714 
15 | 6.56 | 370°3 | 2.20 |= 25-714 > 25668} — 
i. 2 200 = 190 183°7 | 72} | 12 | 23 1-4 25 623 
16 | 7.4 3723 | 2.21 |= 25-532 
Mean [of 6 miles 200 1866 | 180 | 71g | 12 23 19| — |— | — = _ -- 


Mean of means, revs. 368°7. Speed, 
Continued running at this speed until 7. 




















25590 knots. Slip, 12°1 per cent. 


46 p.m. Everything went well. 





TIDE MILLS. 


Tue curious system of utilising the power of the tides 
through the medium of water-wheels seems to have been 
carried at one time to a considerable degree of perfection, 
and its total desuetude is a remarkable proof of how a new 
and successful invention may completely replace one having 
many and obvious. advantages, but which had not been 
carried to the highest development of which, probably, it 
was capable. 

Tide mills have been, of course, completely superseded by 
steam, and windmills nearly so, but both were known on the 
Continent some time before they were introduced into this 
country. A master carpenter of Dunkirk named Perse is 
credited in old authors who lived pretty near his time with 
having invented the former in the seventeenth century. So 
late, however, as the middle of the eighteenth, tide milis were 
hardly known here, and in 1760 the Society for the Encourage- 
ment of Arts, Manufactures, and Commerce, offered a pre- 
mium of £60 for the best model of one. The general principle 
was that of placing a wheel with broad floats across the 
inlet of a large pond or reservoir excavated close to a tidal 
river. Whilst the tide was rising and flowing into the reser- 
voir, it turned the wheel one way ; when running out, on the 
ebb tide, the wheel, of course, reversed its motion. Several 
methods were adopted for overcoming this difficulty, where it 
was found to be such. The wheel was placed at a constricted 
part of the water inlet, having flood gates at a little 
distance on each side. Side cuts ran round, one on 
each side, the right-hand one starting and finishing above 
these gates, the left-hand branch below them. Each branch 
had a gate at the centre of its length, about in a line with the 
axis of the wheel. When the tide was rising, the gates in the 
through central passage being open and the side ones closed, 
water passing to the inner pond turned the wheel for about 
four and a-half hours of the six the tide rises. When ebb 
commenced, the locks in the side passages were opened and 
those in the main channel closed. By this means the water 
going out along the left-hand cut was stopped from going 
straight into the river, but compelled to pass under the wheel 
to near the inner lock, which being also closed, it could only 
get away by the right-hand passage. A similar stoppage, of 
course, took place at low water, but the mill could be run with 
great certainty for eighteen hours out of the twenty-four. By 
an arrangement of a double pond withself-acting gates, which 
admitted the tide to the height of 7ft. or 8ft., and closed on 
its turning, continuous motion could practically be had, the 
second reservoir being dug to a greater depth than the other. 
The gates of this opened outwards to the sea or river, so that | 
it could not get in, but on being opened at ebb tide the 
reservoir cleared itself. The wheel had to be placed at about 
the level of the bed of the shallower basin, and with proper 
proportioning there was hardly any idle time. Plans of mills 
on both these systems may be found in the Universal Magazine 
for September, 1760. 

A tide mill or “ flood mill” existed at Deptford until com- 
paratively recent times in the river Ravensbourne, about 
200 yards below the bridge on the way from London to 
Greenwich. It was there in 1802, and in 1825 was termed 
the “old flood mill.” It then belonged to Christ’s Hospital, 
and the incoming tenant was expected to rebuildit. Possibly 
. had become dilapidated, as the site and head of water were 
to be let on a building lease. The mill, as rebuilt, consists of 
= old wood and brick structure close to the junction of 
Po grees sa Church and Creek streets, Deptford, and is in 
pe occupation of J. and H. Robinson, millers. It is still 
Pre as Tide Mill. The wheel-race remains, connecting 

© main stream with an artificial branch of the river. In 





this case the Ravensbourne itself must have served to keep 
the mill going whilst the tide was running out. 

The largest and most complete tide mill we have any 
account of was erected on the bank of the Thames, in 
East Greenwich marshes, about midway between the spot 
now occupied by the Blackwall Tunnel and Woolwich. It 
was designed by John Lloyd, an engineer, of Westminster, 
and was intended to obviate the disadvantage caused by the 
gradual diminution of power as the river and reservoir got 
nearly full or empty. The mills were intended to grind corn 
for the London Company for the Manufacture of Flour. 
The mill-house was parallel to the bank of the river, and had 
a 40ft. waterway, within which was a wheel 26ft. long, 11ft. 
in diameter, and carrying thirty-two floats on its circum- 
ference. To lessen the shock of the water, these floats were 
not continuous, but divided into four sections breaking joint 
with each other. The wheel, with the whole of its apparatus, 
weighed about 20 tons. The side spaces of 6ft. or 7ft. were 
to allow the water to get freely into or out of the reservoir, 
but apparently could have been occupied by a larger wheel, 
or additional small ones. The wheel revolved in a stout 
wooden framework, which rose and fell with the tide by the 
action of what were virtually bellows. Planking, hinged to 
the floor of the frame and to the base of the beams or posts 
which served as guides to the framework, projected back- 
wards towards the inner pond. The tide could not get 
through this—whereby it would have diminished the power 
available for the wheel—but gradually forced it up as it rose, 
thus keeping the wheel at a suitable level. The reverse 
action, of course, took place when the reservoir was empty- 
ing, maintaining the wheel again at a good working level. 
On each end of the drum or water wheel was a ring of cogs, 
engaging by bevel gear with the base of upright shafts rising 
into the mill to turn the machinery. There were two bevel 
wheels on each shaft, a lever being provided for changing 
from one to the other when the motion of the wheel was 
reversed after the necessary stoppage at the change of tide. 
A system of counterweighted gates was employed to 
regulate the flow of water to the wheels. A patent, No. 
2411, for tide mills constructed in this manner was granted 
on June 10th, 1800, to William Johnson, of Bromley, 
Kent, gentleman. In a long advertisement, published six 
months later, he anticipates the construction of the East 
Greenwich mills, and describes the merits of his plan in a 
glowing style not unusual with inventors. It required a 
smaller reservoir than usual, as the water ran over the top of 
the gates down upon the wheel, and acted by its weight, 
instead of by impulse, as on the undershot method. He 
estimated that where the tide rose 15ft., a basin 125 yards 
square and 21ft. deep would hold enough water to grind and 
dress 468 bushels of wheat every twenty-four hours, or every 
twenty working hours, four being allowed for stopping to let 
the tide get a good start. A large part of the pond attached 
to these mills is still traceable, though a good deal has been 
filled up with cinders, and the works of the Blackheath and 
Greenwich District Electric Lighting Company occupy nearly 
the site of the old tide mill. As a bank S8ft. or 10ft. high 
surrounds the pond, it was evidently able to hold water up to 
the top level of the tide. Though now choked with mud, the 
bottom of the pond must have been lower at one time. 
This rapid filling with mud was one of the drawbacks of 
the system. 

One of the earliest of Richard Trevithick’s high-pressure 
engines was employed pumping at East Greenwich tide mills 
whilst the basin was excavating. It had a cast ‘iron boiler 
6ft. in diameter and from lin. to l}in. thick in different 
places, according to Trevithick himself. This boiler blew up 
in September, 1803, killing three men and injuring others. 





The boy in charge had gone off to catch eels in the basement 
of the mill, and a labourer had stopped the engine because it 
was going too fast. This is a characteristic specimen of the 
happy-go-lucky enginemanship of those days. A boiler of the 
same kind may be found at South Kensington Museum. 

A tide mill existed at least so early as 1786 in Nine Elms- 
lane, Battersea. Its site isnowa little creek running in from 
the Thames to the premises of the Gas Light and Coke Com- 
pany, about half a mile from Wandsworth-road. The bridge 
over it is still termed Millpond Bridge. Originally the pond 
was small and contained an island, but later on was enlarged 
and extended southwards. It is now covered by the running 
sheds of the London and South-Western Railway. When 
first opened in 1838, the line crossed this pond on a viaduct, 
but it had already acquired the reservoir, and soon after filled 
it in. The neighbourhood then consisted chiefly of nursery 
gardens, and was rather pretty. Some twenty-five years ago 
it was said that “ the only vestige of the mill remaining is 
the outward carcase, which is in a ruinouscondition.” Even 
this has now disappeared. ' 

Probably much the oldest of these Thames tide mills was 
Savory Mill, on the east side of Savory Dock, now St. Saviour’s 
Dock, a creek in Southwark about a quarter of a mile below 
the Tower Bridge. It was not connected with the creek, 
however, but with a stream, now non-existent, called the 
Neckenger. This, of course, was tidal, besides a series of 
ditches running out of it, which afforded a supply of water to 
the tanners. The ditches have long been filled up, but they 
must have answered instead of a pond very well, to keep the 
mill going. Mill Stairs still commemorates the machine, 
which is shown in a map of 1742 at Savory Mill Stairs. 

About a mile farther down was the King’s Mill. In July, 
1779, a large reservoir, built as an additional source of supply 
to this mill, burst, and flooded a great extent of the low-lying 
garden grounds. The King’s Mill was a little below the 
Thames Tunnel, on the Surrey side. 

The name Sea Mills, between Bristol and Avonmouth, 
seems to indicate tide mills, for which the great range of the 
tides in the Avon would be well suited. Foundations of 
buildings, possibly a mill, may be seen alongside the river 
close to the station, whilst the little river Trim, coming in 
there, might serve instead of a pond. 

A very fine tide mill, the buildings of which remain intact 
and were in use till within the last few years, was situated at 
Bishopstone, Sussex, between Newhaven and Seaford. It was 
built by the Duke of Newcastle in 1761 and was worked 
directly by a side-cut from the Ouse at Newhaven, the waste 
water escaping into lagoons near the shore. Originally they 
contained four pairs of stones, but later on sixteen. The 
newer portion, to admit of this, is very noticeable. Under it, 
on the Newhaven side, are two large arches, the wheel being 
visible inside. Five smaller arches must have led to other 
wheels under the old portion. All the arches have gratings 
right up to the top. The water flowed under the mill and 
roadway and out by a small aperture into a pond, but the 
exit of the latter is now obliterated by shingle banks and the 
new sea wall. The entrance from the river to the cut seems 
also to be closed. The windows of the old part of the mill are 
now bricked up and the whole is used asa warehouse. There 
is a short siding from the adjacent Bishopstone station. 
These mills were at one time worked by Catt and Son, whose 
descendants are still millers at Brighton. 








YORKSHIRE COAL MINING IN 1900. 


Tue report of Mr. F. N. Wardell, F.G.S., H.M. inspector for 
the Yorkshire and Lincolnshire district—covering the opera- 
tions for the year ending December 31st, 1900—is interesting 
reading. It is not surprising to learn, having regard to the 
extraordinary prosperity of the coal trade during the greater 
part of the year, the number of persons employed above and 
below ground shows an increase of 5879, which compares 
with an increase of 3688 in 1899. This total increase of 
9567 persons during the two years, however, is beyond all 
expectation, considering that within that time the appliances 
for securing the maximum of output with the minimum of 
manual labour have been introduced with so much enter- 
prise and vigour. There are now eighty-three coal-getting 
machines in use in the district. Of these sixty-seven are air, 
and sixteen electric machines. ‘These machines produced 
1,046,941 tons of coal, equal to about 12,614 tons per 
machine. There were employed underground during 1900 
no fewer than 79,140 persons, and on the surface 21,879, as 
compared with 74,855, and 20,285 respectively in the pre- 
ceding year. It will be seen, therefore, that the increase is 
chiefly in the number working underground. Young persons 
under sixteen years of age represent about 8:3 per cent. of 
the total number employed, these youths accounting for 
8°373. Female labour is almost a negligible quantity, there 
having been only three females employed on the surface 
during last year, as compared with two for the previous 
twelve months. An equally important point is in regard to 
output. During 1900 the weight of coal brought to bank in 
Yorkshire and Lincolnshire was 28,243,507 tons, which is an 
increase of 1,333,012 tons upon 1899. Fire-clay, with a 
weight of 393,272 tons, shows a decrease of 3915 tons. Iron- 
stone, 188,515 tons, has decreased 10,471 tons. Shale and 
other minerals, 77,275 tons, represents a falling-off in weight 
of 8550 tons. The quantity of mineral raised per person 
employed underground was 365 tons. 

Turning to accidents, these numbered 94 and caused the 
deaths of 96 persons. Both accidents and deaths are rather 
more than the previous year. The inspector is unable to 
assign any particular reason for the increase. He thinks, 
however, that the regrettable circumstance is alleviated to 
some extent when it is remembered that thirty-three years 
ago the loss of life that year reached a total of 90, with an out- 
put of only 9,850,000 tons produced by 37,000 persons. One 
explosion of fire-damp caused a single death during 1900. 
Mr. Wardell considers this a satisfactory record, equally 
when coupled with the fact that two deaths only resulted 
from this cause in the previous year. He reminds those 
connected with the coal trade that to keep this class of 
accident as low as possible, unceasing care and strict discipline 
on the part of both officials and workmen are indispensable. 
The inspector again directs special attention to the accidents 
through “ falls of ground,” which is the most prolific source 
of calamity in the coalfield. From this cause there were 48 
separate accidents resulting in 50 deaths, giving the very high 
percentage of 52. Of the total loss of life attributed to this 
cause, the percentage in 1899 was 44, which has been about 
the average for some years. It is pointed out that increased 
safety does not depend alone upon an extended system of 
timbering; it requires also constant care and attention by 
the officials and workmen to ascertain what precautions are 
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necessary and advisable to be taken. Mr. Wardell thinks 
that the immunity from fatal accidents in descending and 
ascending pit shafts is remarkable, only 17 persons having 
lost their lives from shaft accidents during the last five years, 
although nearly 80,000 are daily using these shafts in his 
district. Mr. Wardell thinks the deaths on the surface, 
numbering 20, represent a very high total. In 1900 there 
was a proportion of one death to every 1052 persons employed 
above ground. In the previous year there was one death to 
every 1174 persons employed. 








FINISHING TEMPERATURE FOR STEEL RAILS! 


THERE are certain physical characteristics of steel resulting from 
its treatment while being formed into useful products which have 
been, and are, well known to its manipulators; but under the 
stress of business competition and other controlling influences, all 
knowledge is not always given either full sway or even full acknow- 
ledgment. Such has been the case in the making of steel rails. 
It is universally acknowledged that steel rails of heavy sections, 
made — the last ten years, have not given as good service as 
the rails of lighter sections produced before that time. While 
certain fundamental principles of steel making have been acknow- 
ledged, their application to the steel-rail manufacture has been, if 
not actually denied, completely ignored. 

In 1887, Mr. William Metcalf, in his paper presented to the 
American Society of Civil Engineers, on ‘Steel; its Properties ; 
its Use in Structures and Heavy Guns,”? gave an exhaustive and 
lucid treatise on the effects of heat and work on steel. This paper 
has become classical. Sitting at the feet of such a master, I have 
endeavoured to emphasise the prime importance, in their relation 
to steel-rail making, of the principles so clearly stated by him. 

In a paper on ‘‘ Specifications for Steel Rails,”> read at the 
Buffalo meeting of the Institute in October, 1888, I sought to 
prove the importance in relation to the wear of rails of their section 
and the physical treatment of the steel during their manufacture. 
later, in February, 1889, ina paperon ‘‘ Proposed Rail Sections,’ 
I again urged the same points. 

The tremendous increase in the tonnage of railway traffic and 
the weight of the rolling stock employed in it having made the use 
of heavier sectioned rails imperative and practically universal, and a 
wonderful development of the iron ores in the North-West having 
taken place, I was led to present to the Institute, in October, 1895, 
another paper, entitled: ‘‘Specifications for Steel Rails of Heavy 
Sections Manufactured West cf the Alieghenies,’”> in which I 
urged again the paramount importance of work applied at reduced 
temperatures. It was my privilege to bring this point to the 
direct personal attention of many railway engineers at the first 
annual convention of the American Railway Engineering and Main- 
tenance of Way Association, March 15th, 1900.° 

I urged this in the discussions of the American Society of Civil 
Engineers during the deliberations which resulted in the adoption 
of the Report of its Committee on Standard Rail Sections,’ and, 
again, when I had the honour of presenting to the same society, 
at its London meeting, my paper on ‘‘ The Manufacture of Rails in 
America.”8 

While venturing to particularise some of the recorded instances 
of my elaborations of the importance of the physical treatment of 
steel during its manufacture into rails, Ido not wish to imply for 
an instant that others have not also maintained the same position. 
D. J. Whittemore, F. C. Delano, Thos. H. Johnson, Wm. Sweet, 
P. H. Dudley and others have written and spoken to the same 
effect ; but.as it happened that I was the only one who had been 
an actual steel-rail maker, it came to pass that my statements 
received more attention than they probably deserved; and that 
must be my excuse for referring tothem. But mere words never 
did accomplish anything, and no matter how much or how often 
any of us wrote and spoke, so long as the rail makers did not act, 
unsatisfactory rails continued to be furnished to the railroads, 

As the rush of the modern mill and its tremendous productions 
seemed to preclude the possibility of obtaining rails rolled at lower 
heats, I advocated trying to obtain from chemical composition that 
which could not be secured, under the circumstances, from physical 
treatment ; and, hence, I advocated harder steel in proportion to 
the increase of section. In fact, good results have come from such 
mixtures ; but I have always insisted, and do now insist, that the 
chemical composition is secondary to the physical treatment of the 
metal. There have been instances in the experience of many rail- 
way engineers where they have obtained excellent service from 
steel rails, made in the earlier days, whose chemical analyses 
revealed the fact that they had neither good nor even consistent 
chemical character. They were high in carbon and low in carbon ; 
high in manganese, and low in that element ; high in phosphorus, 
and higher in phosphorus; and soon. But they all yielded good 
service. 

Early in 1895 the Pioneer Rail Renewing Company was organised 
to develop and operate the process of renewing steel rails, which 
had been invented and patented by E.W. McKenna. He had been, 
during his whole business life, an operating railroad man, and as 
such had been impressed by both the tremendous expense attached 
to the rail part of maintenance of way and the comparatively short 
service obtained from the majority of rails—not always because 
they broke or wore out, but because they became so rough 
that they were unfit for main track use ; or their ends 
became battered and had to be cut off. This latter pro- 
cedure was expensive; and when the rails were put back into 
service they did not give a good track, both on account of the 
increased number of joints and because of the mismating of the 
rails. So long as the road had branch lines or sidings laid with iron 
rails, the rails from the main track could be used to replace the 
iron ones, for which there was a constant market ; but he foresaw 
that as the sections on the main line increased in weight, and the 
subsidiary lines were laid with steel heavy enough and good enough 
for their requirements, the railway companies would be left without 

amarket for these heavy sectioned worn-outrails. The considerations 
led to his scheme for renewing rails and restoring them to their 
original service in main line tracks. 

The Pioneer Company rented the old North Chicago rail mill of 
the Illinois Steel Company—the mill, by the way, in which the first 
steel rails rolled in America were made. Here rails were renewed 
on experimental orders from several different roads. It required 
time to demonstrate by service the success or failure of these rails. 

From the first, I had maintained that the renewed rail would 
wear better than a new one—basing my belief upon its receiving 
more work, and that at a low temperature. The rails gave such 

good results that more capital was raised, and the McKenna Steel 
Working Company was organised, which built a new rolling mill at 
Joliet, ll, This was followed by another at Kansas City, Mo.; and 
I believe one is soon to be erected in the vicinity of New York. 

Thousands of tons of rails have been renewed and are giving 
satisfactory service; and I believe the success of the McKenna 
renewed rail has had more to do with the commercial recognition 
of the heat-and-work principle than all our talks and writings. It 
was an actual demonstration on a scale which could not be 
ignored. 

The officials of great railway companies were restive in their 
dealings with the rail makers. Commercial conditions became 
such that there could not be any question that the rail business 


1. A paper by Mr. R. W. Hunt, read before the American Institute of 
Mining Engineers. 
2 “Transactions” Am. Soc. C.E., vol. xvi., p. 283. 
** Transactions,” xvii., 226. 
‘* Transactions,” xvii., 778. 
‘* Transactions,” xxv., 653. 
** Proceedings ” of the Convention, p. 121. 








oy profits ; therefore, buyers felt free to demand better 
goods, 

Several of the rail-making companies—notably the Illinois Steel 
Company and the Carnegie Steel Company—recognised the inevit- 
able, and prepared plans for the alteration of their rail mills. The 
latter has carried its plans into execution, and is to-day rolling rails 
in its modified mill. All is working well; and I have no doubt as 
to the better quality of their rails so manufactured. I believe the 
Cambria Steel Company has taken steps to equip itself on the same 
lines ; and no doubt others will do so. 

The Pennsylvania Railroad Company made it a part of its rail 
contracts for this year that the rails must be finished at a low heat. 
This naturally brought up the question what constituted such a 
heat, and how it should be determined. Representing, as I do, the 
Pennsylvania lines west of Pittsburgh in their rail inspection, I was 
consulted ; and I recommended the use of Lunette pyrometers. 
This led to a series of heat observations with such an instrument, 
the results of which I shall give. 

It may be that the Ducretet and Lejeune pyrometer does not 
give the exact heat degrees, but from my observations I feel certain 
that it does yield consistent results. If it does that, it will be 
all that is required. Mr. Thomas Morrison, general superinten- 
dent of the Carnegie Steel Company’s Edgar Thomson Works, who 

lanned and executed their mill alterations, thinks that the distance 
tween the hot saws, which is found to yield a rail of the desired 
length, will be a sufficiently accurate and practical controlling 
factor as to the heat at which the rail is finished, and I concur with 
him ; but I think also that the Lunette pyrometer will assist, and 
will always give quick results, 

As observed by such an instrument, the heat at which rails of 
80 1b. to the yard were furnished under old conditions in most rail 
mills averaged 1795 deg. Fah. In the Edgar Thomson mill, under 
existing conditions, the following observations were made, and have 
been followed by many others, on 80 lb. American Soc. section rails, 
and also on the lighter sections, with similar results :— 

Temperature of partially formed rails when first placed on cooling 
table :—1742 deg.; 1772 deg.; 1772 deg.; 1742 deg.; 1772 deg.; 
1772 deg.; average, 1762 deg. Fah. 

Temperature of finished rails on leaving the rolls :—1600 deg.; 
1600 deg.; 1574 deg.; 1574 deg.; 1574 deg.; 1574 deg.; 1574 deg.; 
1600; average, 1580 deg. Fah. 

The rails remained on the cooling table about 1 min. 12 sec.; the 
longest time observed being 1 min. 20 sec., and the shortest 
1 min. 6 sec, 

It was found that the saws, to yield an 80 lb. rail 30ft. long when 
cold, had to be set quite lin. nearer together than under the old 
practice. 

In the Joliet McKenna renewing mill, I found that the average 
temperature at which the rails were drawn from the reheating 
furnaces was 1750 deg. Fah. As the rails left the finishing rolls 
their average temperature was 1480 deg. Fah. It will be noticed 
that this was lower than the Edgar Thomson average ; and I believe, 
as the difficulties which surround all new manufacturing steps are 
overcome, the latter works will finish a little cooler. But this can 
be overdone. If the steel is too cold it will spring the rolls, receive 
no work on its interior structure, and so be unsatisfactory. While 
this can be easily understood, theoretically, Mr. Morrison has 
demonstrated it by actual work. 

Messrs. Morrison and Julian Kennedy have united in a patent 
for the handling of the rails while on the intermediate or cooling- 
bed, the gist of which covers the placing of the head of one rail 
against the flange of another, and soon. The head of the outside 
rail to be first entered in the finishing pass is exposed; but the 
bottom of its flange is against the head of the next rail. The theory 
is that, the flange being thinner, its heat will pass off more quickly ; 
that it will thus draw heat from the head of the rail lying against 
it, and so will remain longer at a temperature sufficiently hot to 
roll; and that it will thus give more time forthe heat to pass off from 
the head of the rail, which, as stated, lies exposed. When that 
rail is entered in the finishing rolls, of course the head of the next 
one, which had been against its flange, becomes exposed, and so on. 

I am happy to say the new method of rolling at the Edgar 
Thomson mill does not interfere with its large product. In other 
words, the production is now quite as large as before its introduc- 
tion ; but the wear of the finishing rolls is greater, and it must be 
harder on the hot saws. 

The rails are finished free from scale, and the steel shows more 
elasticity under the cold-straightening presses, The fracture of the 
rails is much closer—that is, the grain of the steel is much finer 


than in rails of the same section rolled under the old practice. Such 
metal must offer greater resistance to abrasion. 
There are two rail mills at the Edgar Thomson works. In the 


older one, rails of light sections are rolled. At the time of my 
observations of the finishing temperatures of the 80 lb. rails 40 lb, 
ones were being made on the old mill. The blooms for these were 
taken indiscriminately from the heats of steel which went into the 
801b. rails. It wasfound that the average finishing temperature of 
the 40 lb. rails was 1780 deg. Fah. As the size of the original blooms 
for both rails was the same, it follows that the light sections 
received the greater amount of work ; but, as stated, the last, or 
finishing work, was performed at a higher temperature. 

I had rails of both sections nicked and broken, and found the 
grain of the 801b. rail to be finer than that of the 401b. one. This 
to me is a convincing demonstration of the effect of work applied 
at low temperatures. 

It is with great hesitation that I venture to suggest new rail 
sections; and perhaps the very fact of my having been not only a 
member, but the secretary of the committee of the American 
Society of Civil Engineers on ‘Standard Rail Sections,” whose 
labours resulted in the recommendation by that Society of what 
are now the practically recognised American standards,’ ought to 
make me hesitate all the more ; but, on the contrary, I think the 
knowledge gained in that position gives me the necessary courage 
to re-open the —- 

I regard the described rail-rolling practice as a revolution in steel 
rail making. As such, it justifies that which would have been un- 
necessary under other conditions. Now that the makers have 
modified their rolling practice, it is but wise for the railway 
engineers to modify their rail sections, so as to obtain the best 
results from such practice, and in doing this, at the same time 
adopt sections which will be the best for renewing, while adhering 
to all of the essential features of the sections recommended by the 
American Society’s committee. 

Some railway officials may not be prepared to admit that renew- 
ing is to be considered ; but I venture the assertion that when the 
time comes for the necessary removal of the heavy sections from 
tracks, renewing of them will force itself upon their favourable 
consideration. At all events, if we should adopt a section which 
(1) is the best for the original manufacturer of the rail; (2) will 
give satisfactory results in service ; and (3) is good for renewal, it 
would seem that we had acted wisely. 

The American Society sections, as they are commercially desig- 
nated, have made their way until they are practically the standard 
ones of the country. All roads do not use them ; but the mperey | 
do. Therefore they should be regarded as the basis on whic 
new sections are to be designed. I would not advocate changing 
the 80 lb. section, or those below it, but I do think, in view of the 
coming manufacturing conditions, that the heavier sections can be 
advantageously altered. fe 

The greater thearea of metal in the head of a rail the longer it will 
take, while lying on the intermediate table, for the heat to pass 
off ; if sufficient time is not given, the less will be -the ‘‘ fining” 
effect of the finishing-pass ; and the length of time which the rai! 
can remain on the table depends on the temperature of the flange. 
The thinner it is the more rapidly will it cool, and hence, as 
stated, its condition controls, 

Therefore I think it will be well to design new sections for 85 lb., 
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90 Ib., 95 lb., and 100 lb. rails on lines adapted to this heat 
condition, and which will also be best for renewal into lighter 
sections, 

In American railway practice, rails are not permitted to remain 
in main lines until the wear of metal from off the top of their heads 
has exceeded }in. Side or curve wear is another matter. Logging 
roads, and other usual customers for relaying rails, cannot afford 
to buy them of such heavy sections, It certainly will not be economy 
to consign them to the scrap heap. Renewing them certainly will 
be true economy ; and it can be confidently expected that the rails 
will be improved by each renewal. 

I believe that the existing Committee No. 4, on rails of the 
Railway Engineering and Maintenance of Way Association, is the 
proper body to prepare the sections, and hope they will do so, 








AMERICAN ENGINEERING NEWS. 
(From our own Correspondent.) 

New York shipbuilding works.—The new plant of this company at 
Camden has a frontage of 3600ft., on 40ft. of water, and a width of 
1500ft. to 1800ft, All the principal departments are included in one 
immense building, having a roof 150ft. high. These departments 
include the machine, blacksmith, engine, boiler, frame, pipe, brass, 
plate, and other minor shops; also the moulding loft, building 
ways, and outfitting slip. This building has 18 acres of floor space, 
4 acres of skylight, and 2 acres of windows. Ships 750ft. long can 
be built under cover on the eight launching ways. There are 
forty electric travelling cranes of 7 tons to 100 tons capacity, all 
driven by direct-current motors. The 100-ton crane has a span of 
120ft. The cranes in the plate shop have powerful electro magnets 
to hoist the plates, avoiding the trouble of chain slings. To 
prevent accident from the current being cut off unexpectedly, a 
storage battery is used. The machine shop covers 4 acres, and has 
all tools driven by electric motors; there are forty lathes, two of 
which are 60ft. gap. The wood-working department is in a separate 
building. All power is — from a central station, 110ft. by 
175ft., with boilers of 2500 horse-power capacity and a brick 
chimney 200ft. high. Two 750 horse-power main engines are 
directly connected to two 500-kilowatt Westinghouse dynamcs 
generating direct and alternating current of 250 volts. An air 
compressor with a capacity of 5000 cubic feet per minute supplies 
air at 110 lb. for pneumatic riveters, drills, caulkers, hoists, &c. A 
pump and accumulators supply a hydraulic pipe system under 
1500 lb. pressure, which is used mainly for the heavy gap riveters, 
There are two drawing rooms, one for hull work and one for 
machinery. There is a library for books and magazines, &c., with 
a librarian and assistants to attend to the filing, indexing, card 
index, &c., of these publications and their contents, and also the 
filing of all drawings, tracings, and sketches. The first ship built 
was the M.S, Dollar for the Pacific trade, 310ft. long, 4000 tons 
cargo capacity, with triple-expansion engines of 1500 horse-power, 
giving a sea speed of 10 knots. Five steamers are being built for 
the American and Hawaiian Line. Three of these—to run between 
New York and San Francisco—are 485ft. long, 16,200 tons displace- 
ment, 27ft. draught, 11,000 tons cargo ; quadruple-expansion engines 
will give a speed of 12 knots, The other two—to run from San 
Francisco to Honolulu, will be 372ft. long, 8200 tons displacement, 
5300 tons cargo, or 23ft. draught. Triple-expansion engines will 
be used, and both coal and oil burning appliances will be fitted. 
The works also have orders for three passenger and cargo steamers 
of 26,500 tons and two cargo and cattle steamers of 17,000 tons 
for the Atlantic Transport Line, 

Marine notes.—Much of the timber and general coasting trade of 
the Pacific coast is carried in what are termed ‘‘steam schooners,” 
having both sail and steam power, and making eight toten miles 
an hour under steam. At many points these vessels take loads 
from a rocky shore by means of a cableway run out from a tower, 
and such methods would be impracticable or very dangerous with 
sailing vessels, One of the largest is 230ft. long, 38ft. beam, 17ft. 
hold, with a triple-expansion engine of 750 horse-power, and 
Babcock and Wilcox water-tube boilers. This boat can carry a 
million feet of timber. Ithas a wooden hull, two masts—with fore 
and aft rig—one funnel, steam cargo and anchor hoists, and an 
electric light plant. 

Electrolysis. —The long-continued litigation in America between 
the Peoria Waterworks Company and the Peoria Tramway Com- 
pany in regard to electrolytic corrosion of the former’s mains by 
the wandering currents escaping from the rails of the electric 
tramways, has been decided by the Master-in-Chancery in favour 
of the waterworkscompany. ‘The decision puts the responsibility 
entirely upon the tramway company, and thus establishes a very 
important precedent. Three years ago, in consequence of con- 
tinual corrosion of the pipes, and great expense in renewals and 
repairs, which gave no permanent benefit, the water company 
applied for an injunction—to become operative after a reasonable 
period—to prohibit the operation of the tramcars until such 
appliances had been introduced as would prevent the grounding 
of the electric currents. In most cases where the overhead 
trolley system of conductors is used, the current is supposed to 
return to the central station through the rails, the joints of which 
are connected with copper bands. Asa matter of fact, however, 
there is always a considerable leakage through the earth, and the 
currents follow lines of water and gas mains, causing pitting and 
corrosion where resistance is encountered, and where the currents 
leave the mains. No amount of rail loading will prevent this, and 
the only safe remedy is the use of the double-trolley wire system, 
with two trolleys side by side on the car. The current flows 
through one wire to the car, thence back from the motor to the 
other wire, and so to the central station. This system is in 
successful use, but involves a double outlay for copper. 

Goods yards.—On the outskirts of Chicago a company is now 
establishing very extensive yards for the shunting and sorting of 

oods trains coming in over the numerous railways, through wagons 
Glee transferred from one road to another, and wagons for Chicag:, 
also disposed of. The company owns a site of 4000 acres, which 
will be occupied by the goods and shunting yards, engine-house, 
residences, warehouses, &c. Several of the large commission 
houses will use the warehouses, receiving goods in bulk, and filling 
orders in detail direct by the railway wagons. At present thu 
wagons are taken to goods yards occupying valuable ground in the 
city, and from these the goods have to be carted to the warehouses 
of the several firms, and thence carted back again to fill orders for 
There will be four separate parallel Sane 
with receiver yards, sorting yards, kc. The shunting will be done 
by gravity, the train being pushed up an incline of lin 110. Each 
wagon as it passes over the apex runs down a similar incline to the 
wroper line of the sorting sidings. The shunting will be effected 
y the Westinghouse pneumatic-electric system, the points being 
operated by push buttons at a switchboard in a signal cabin 
spanning the summit of the inclines. There will be a central 
power station, with engines, boilers, dynamos, and air —— 
Water for the boilers, cattle trains, engine tanks, &c., will be sup 
plied by tube wells, 1600ft. deep, the water being pumped by th» 
air-lift system. The drainage will be taken care of by a main 
sewer, ranging from 18in, pipe at the upper end to a 9ft. concrete 
sewer at the lower end. A complete system of electric lighting 
will be installed, 


shipment, 








Tux metallurgical establishments at work in the Uril 
numbered altogether 107 by January Ist, 1901. Some of there 
specialise their operations, others undertaking various kinds of 
orders, 65 working forthe production of pig iron, 39 for iron, three 
for rails, seven for machinery, five for cannon, and one for wagors. 
Only three suspended operations during 1900, and one of these 





shortly resumed work, 








Jury 12, 1901 


THE ENGINEER 


51 





“ 


7 





THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

THERE was a moderate attendance on ’Change to-day, Thursday, 
in Birmingham at the midsummer quarterly meeting, representa- 
tives of the trade being present from various parts of the country ; 
but like most midsummer quarterly meetings—except in times of 
trade boom—it was rather.a quiet assembly so far as actual busi- 
ness was concerned, and in this respect it presented a marked con- 
trast to the corresponding meeting of twelve months ago. 

Bessemer billets were quoted to-day £5 2s, 6d. to £5 7s. 6d., 
and Siemens £5 7s. 6d. to £5 12s, 6d. Steel plates were £6 15s. to 
£7 5s., and girders and angles £6 to £6 5s. Some structural 
sections were £2 12s, €d. easier to purchase this afternoon than 
caches ee ago, angles being quoted then £8 12s, 6d. to 
£9 2s. 6d. 

In the manufactured iron trade engineers have been buying, as 
far as possible, in small lots throughout the quarter, sufficient to 
cover immediate requirements, and although marked bars can be 
obtained now at £8 10s,, as against £9 10s, three months ago, and 
£11 10s. a year ago, consumers, as a rule, did not seem inclined to 
alter their policy, their hope being that even a further level may 
be reached. Here and there, however, some good contracts were 
arranged. The total reduction of £3 in this superior class of iron 
since the corresponding quarterly meeting of July, 1900, indicates 
how considerably values have receded from the fancy level occupied 
twelve months ago, Common unmarked bars are quoted £6 10s. 
to £6 12s, 6d., against £10 5s, to £10 10s. a year ago, or a drop of 
some £4, The revival was at that time still in force. 

The members of the galvanised iron trade expressed satisfaction 
at the manner in which business with South Africa and India has 
lately improved, nearly 13,000 tons having gone to the former 
market during the first half of the year, and over 27,000 tons in 
the last-named market. Germany also has been taking more. 
Galvanised corrugated sheets are quoted £11 10s. Compared with 
the opening of the present year, they are easier to purchase by 
10s., and black sheets of 24 gauge have declined about 7s. 6d., 
whilst on a year ago galvanised corrugated sheets are easier by 
£2 10s., and plain black sheets by £2. "Si les were quoted to-day 
£8 to £8 5s.; doubles, £8 2s. 6d. to “s 7s. 6d.; and trebles, 
£8 15s. to £9. Efforts are being continued to revive the old 
Association of Strip Makers, so as to endeavour to obtain some 
uniformity of quotation, and keep prices at a remunerative level. 
Gas strip is now quoted £6 7s. 6d. Business lately in this 
material was practically at a standstill for several weeks owing to 
the tube trade strike, and the tube strip makers have been content 
to accept very low prices in order to get trade. They apparently 
wish now to get back to a normal condition of affairs. 

In the pig iron trade a much more limited production is the 
case than this time a year ago, there being now only seventeen 
furnaces blowing in South Staffordshire as against twenty-three 
then, or a reduction of seven on the year. The present number 
is, however, one more than on March 3lst. Staffordshire cinder 
forge pig, which was 70s, at the corresponding quarterly meeting 
a year ago, was obtainable to-day at 45s, to 46s., or a reduction of 
25s. on the year. 

To-day’s figure is also a reduction of 5s, upon the January 
meeting six months ago. All-mine ordinary was quoted to-day 
52s. 6d. to 60s. When the present year opened, sellers were asking 
5s. more than this. Some fair parcels of superior all mine changed 
hands this afternoon at about 75s. Midland descriptions have 
scarcely shown as much weakness during the half-year as Stafford- 
shire sorts have, but they can now be obtained at about 4s. per ton 
easier than in January, Northamptons being quoted this after- 
noon 47s, to 48s., Derbyshires 48s. to 50s., and Lincolns 50s. 6d. 

The gas department of the Birmingham City Council have 
succeeded in placing contracts for considerably over 500,000 tons 
of coal for the ensuing twelve months’ supply. The prices agreed 
to, although effecting a saving of about £100,000, are still some- 
what in excess of what they were before last year’s advances. 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 

Manchester.—The trade and industrial position remains dis- 
couraging ; there is still an absence of any movement likely to 
give confidence in the future, and although a very fair weight of 
business is passing through, it is lacking in buoyancy, and restricted 
as closely as possible to absolute necessities. The gereral com- 
plaint amongst makers and manufacturers is that the prices now 
obtainable barely cover the cost of production, and users of 
material report that even with the lessened prices of both pig and 
finished iron they have to cut down their quotations to the 
narrowest of margins to secure new orders. Just now the matter 
of uncertainty is in what way a more healthy tone can be brought 
about, or whether the situation is likely to become even still more 
depressed, 

Only a very unsatisfactory sort of business continues to be 
reported on the iron market here, and the Manchester Change 
meeting on Tuesday brought forward very little buying of any 
weight. The drop in warrants during the past week, and the 
apparent collapse of the upward move in Middlesbrough, which 
in some quarters it was thought would have brought about a sub- 
stantial advance in the relatively low price of this brand of iron, 
necessarily unsettles buyers. Vines of pig iron still for the 
most part restrict their purchases to mere hand-to-mouth 
requirements, Here and there contracts are reported for 
delivery over the remainder of the year, but these are quite 
exceptional, Quotations for Lancashire foundry remain about 
56s,, less 25; makers quote 49s, 6d. net. for Lincolnshire, with 
merchants in some instances prepared to sell as low as 48s, 6d. to 
49s., and Derbyshire averages 53s, 6d. net delivered Manchester. 
Forge qualities are unchanged at about 49s. 6d., less 24 Lancashire, 
and 48s, 2d, net Lincolnshire, delivered Warrington. As I have 
already intimated, the position of Middlesbrough, which has 
shown an easing down during the last few days, and is now practi- 
cally on a level with Lincolnshire, is altogether anomalous, whilst 
there is too wide a margin between Middlesbrough and Scotch 
iron, A change in the respective positions of these brands is 
certain ; some merchants would seem to anticipate that the rectifi- 
cation will come in the shape of a downward move of those brands 
that are relatively too high, and are backing their opinion b: 
underselling forward. The average selling price of Middlesbroug 
has dropped to about 52s. 10d. net by rait anchester, with some 
special brands quoted about 1s. above this figure. Scotch iron can 
also be bought lower, and delivered Manchester docks averages 
about 58s, 6d. Eglinton and 59s, 6d. Glengarnock, net cash. 

Lancashire finished iron makers are in a better position than they 
Were a couple of months back. Most of them have a fair weight of 
bar orders on their books, and quote from £6 7s. 6d. up to £6 10s, as 
the nominal list basis, ‘The prices that are being actually taken 
continue, however, irregular, ranging from £6 5s. upwards. Staf- 
fordshire bars are firmer, the recent hardening in South Stafford- 
shire, where prices had previously been cut extremely low, helping 
the North Staffordshire firms in holding to their quotations of 
£6 10s, to £6 15s, delivered Manchester district. Sheets are firm 
rt £8 5s, to £8 7s. 6d. Lancashire hoop makers, who a short time 
—_ booked considerable orders from America for cotton ties at 
ow figures, are keeping their mills fairly going, but the home trade 
7 only moderate, List rates are steady at £7 2s. 6d. random to 
: Mi Lesh: special cut lengths delivered here, and 2s, 6d. less for 
F In bg steel trade raw material is barely maintaining late rates. 
rn o. 3 found hematites makers still quote on the basis of 

8. to 69s., less 24 delivered here, but these figures are rather 





out of the market where business is put through. Local-made 
billets remain at £4 15s. to £4 16s, 3d. net. 1 steel bars 
are about £6 10s. to £6 12s. 6d., but there are some bars still on 
the market at under £6. Common steel plates average about 
£6 5s. to £6 7s, 6d., and steel boiler plates about £6 12s. 6d., 
with £6 15s, quoted by most makers for delivery here. 

Reports which come to hand with regard to the position of the 
engineering trades still vary considerably, and although activity 
continues to be fully maintained in one or two sections, the outlook, 
taking it all through, is scarcely of an encouraging character. In 
most branches new work comes forward very slowly and only in 
small quantities, whilst prices have to be cut extremely low to 
secure any orders now being given out. This applies to the 
machine tool-making and general engineering es, whilst the 
textile machine-making industries remain in an extremely depressed 
condition, many of the principal establishments not running more 
than half-time, and in some instances with greatly reduced staffs 
of workmen. The returns of the trade unions, however, do not as 
yet show any very marked increase of out-of-work members, and 
the Steam Engine Makers’ Society has still only about 1 per cent. 
on berefit, either locally or throughout the country, whilst the 
United Machine Workers’ Association reports 2% per cent. on 
donation for the whole society, and only a little over 2 per cent. 
locally. 

American competition in the engineering trade, and especially 
the machine tool-making branch, of which Manchester is one of 
the most important centres in the country, is so frequently a sub- 
ject of discussion, that it is evident British firms are becoming 
thoroughly alive to the situation. In most quarters, however, the 
very tall talk that is sometimes indulged in ‘‘ across the water,” 
and the prominence given to the exportation of tools to this 
country, are regarded as little more than bluff, The representa- 
tive of one important Manchester engineering firm pointed out to 
me that the whole of the exportations of American machine tools 
to this country during the past twelve months did not equal the 
output of, say, a couple of good English firms, whilst a 
very large proportion of the machine tools that had been im- 
ported to this country from the States were still unsold, and in 
the hands of their English factors, who were anxious to find cus- 
tomers. He had gone through one or two of the depdts in London, 
and had found large stocks of American tools, twenty of one, thirty 
of another, and seventy of another, which had been included to 
swell the export returns to this country, but which were still 
practically on the hands of the American makers. Probably in 
some descriptions of machine tools for the production of small 
duplicate work, and which contained a number of what may be 
termed ‘‘ fakes,” the Americans were ahead of English design, but 
in heavy tools required for the bulk of engineering work English 
firms still held the lead, and but for the protective duties in the 
States could readily beat the Americans on their own ground. 

With reference to the large orders for machine tools which has 
been given by the British Westinghouse Company for the equipment 
of its works at Old Trafford, and to which allusion has been 
made in your correspondence columns, particularly as it affects 
American and English methods of securing these orders, I may 
mention that I have it on very good authority that the American 
engineering firms have, in consequence of the English competition 
for this order, found it necessary to reduce their original tenders 
by £30,000. The labour, trouble, and expense to which English 
firms were put in their useless tendering for these orders has been 
turned to good account by the British Westinghouse Company in 
beating down the prices of its American competitors, who were 
evidently allowed to secure the order under conditions which 
certainly are not usual in this country. 

The question of American competition was also dealt with 
during the course of complimentary speeches made at the close 
of a visit to the works of W. H. Allen, Son, and Co., Limited, 
at Bedford, last week, by the members of the Manchester Asso- 
ciation of Engineers. Mr. Henry Hodgson, the president, in 
moving a vote of thanks to the firm, remarked that their works 
were exceedingly well laid out and splendidly equipped with 
modern tools, and he did not think that either in America or 
Germany there were better works of their kind; certainly in 
England they could not be beaten. Mr. Henry Webb observed 
that it had become rather a custom to depreciate anything 
English and magnify everything American, which was a tendency 
he did not agree with. A short time back the members had an 
opportunity of going through a typical American shop which had 
been laid out in England, and comparing this with the works they 
had just gone through, he thought, if they were to pay another visit 
in ten years’ time to see whose tools were in the best condition, it 
would be found that the great advantage lay with the tools at the 
Bedford Works. Mr. W. H. Allen, in responding, said that in laying 
out the works they had availed themselves of experience gained 
by beg gig ae on the Continent and in the States. The great pro- 
gress in the United States had all come about within the last five or 
six years, What we were lacking in England was chiefly in method. 
When English firms had a better method in their shops they would 
have nothing to fear, as the American workman could do no more 
work than an English workman, and with fair play this country 
could more than hold its own. 

In the coal trade here only a depressed sort of business continues 
to be reported generally. All descriptions of round coal, notwith- 
standing pits are not working more than three to four days per 
week, are plentiful in the market, and stocks, chiefly in the better 
qualities, are accumulating. For house-fire coals the prices are 
being fairly well maintained, but there is a decided weakening in 
the lower qualities of round coal suitable for steam and forge pur- 
poses, collieries finding substantial concessions nec to secure 
their usual contracts in competition with other districts. Generally, 
there is a giving way of about 4s. per ton upon the prices that were 
got last year, and the full average figures now obtainable upon 
inland contracts for steam and forge coals may be given as about 
9s , up to 9s, 6d. at the pit. 

Some further contracts for locomotive fuel have been offered to 
Lancashire collieries on the basis of 8s. 3d. at the pit, but have 
been declined, as coalowners can get relatively much better prices 
on their gas coal contracts. The railway companies, however, it is 
reported, have been able to buy at about the above figure in the 
Derbyshire district, and contracts have also been placed at low 
figures in Staffordshire. Gas-coal contracts continue to be settled 
on the basis of about 10s. to 10s. 3d. for unscreened, and 10s. 6d. 
to 11s, for good screened coals, with some specia] sorts fetching 
lls, 3d. at the pit. 

The better qualities of engine fuel are not very plentiful on the 
market. Some of the Lancashire collieries are rather short of 
best slack, and there is not so much coming in from outside 
districts, The demand is not more than moderate, but collieries 
are able to hold pretty firmly to 8s. and 8s. 6d. for the best 
qualities of engine fuel. Inferior sorts are still somewhat of a 
drug, and plentiful supplies continue to be offered from other 
districts, with the result that prices are irregular, and cut very 
low to effect sales, At Lancashire collieries 6s. 6d. to 7s. remain 
the quoted rates for common slack, with inferior sorts offering 
from Derbyshire and other districts from 3s, 6d. and 4s, upwards, 
at the pit. 

The shipping trade continues very unsatisfactory. There is only 
a limited business offering, and prices have to be cut low either to 
effect current sales or to secure forward contracts. On current 
sales about 11s. to 11s. 3d. would be taken for ordinary descriptions 
of steam coal, whilst forward contracts are being accepted in some 
instances at about 10s. 3d. to 10s, 6d. delivered Mersey ports, 
Steam coal from other districts is reported to be offering on the 
Ship Canal and at Liverpool at even under these figures. 

A fairly good inquiry comes forward in the coke trade, and prices 
are firm at the slightly better rates recently reported, not only in 
this district but in Yorkshire, which has been the keen competitor 


of Lancashire makers, For good washed Lancashire furnace cokes 
12s, 6d, to 13s, is the general price, whilst washed Yorkshire cokes 
are now also quoteda 


ut 12s, 6d., and common unwashed furnace 





cokes 10s. at the ovens, Good foundry cokes remain steady at from 
about 233. for medium up to 24s, and 25s, for the better qualities 
at the ovens. 

Barrow.—There is no change to note in the condition of the 
hematite pig iron trade. The demand for iron continues to be 
fairly active, and a nice business is doing. Makers to some ex- 
tent are sold forward, and are producing iron from thirty-four 
furnaces. This scarcely supplies the wants of consumers, and the 
stores of iron are drawn from. During last week the stores of 
warrant iron were decreased by 1475 tons, leaving a total of 
20,678 tons still held. Prices are steady so far as makers are 
concerned, Mixed numbers of Bessemer iron are being quoted 
at 58s. to 60s. per ton net f.o.b. Warrant sellers are quoting 
56s. 8d. per ton, buyers offering 1d. less per ton. 

The steel trade is well employed. The general demand for steel 
sections is good for the most part. Heavy rails are at £5 5s. per 
ton, and light rails are quoted at about £7 10s. perton. The rail 
trade is much cut up on account of foreign competition, and prices 
have to be cut very close. Shipbuilding material is a good trade, 
although local users have few orders to place. Ship plates of 
average weight are at £6 5s. per ton. In other sections of steel 
there is a fair business offering. 

Engineers and shipbuilders are well employed. The Barrow 
works of Messrs. Vickers, Sons, and Maxim are a being 
enlarged, and have now grown to enormous dimensions. No new 
orders are to hand. 

Tron ore is in brisk demand at from 12s, to 16s, 6d. per ton net at 
mines. Spanish ore is at 15s, delivered. 

The shipments of iron last week from West Coast ports reached 
6700 tons, and steel 8679 tons, as compared with 9585 tons of iron, 
and 6653 tons of steel in the corresponding week of last year, a 
decline in iron of 2885 tons, and in steel an increase of 2026 tons. 
The shipments of iron this year represent 178,441 tons, and _ steel 
238,236 tons, as compared with 418,962 tons of iron, and 217,648 
tons of steel, a decline in iron of 240,521 tons, and in steel an 
increase of 20,638 tons, 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


Contracts for locomotive fuel in the Yorkshire and adjoining 
districts are now arranged. The South Yorkshire Steam Coal- 
owners stood out stiffly for a time against renewing supplies at 
less than 10s. a ton, which represented 1s. a ton advance on 
previous prices. That attempt having failed, the coalowners 
offered to supply the Midland Company, which was then in the 
market, at 9s. 6d. a ton, but the Midland refused to give more 
than it paid for the supplies contracted for up to June 30th. 
Other companies appeared to be in no hurry, as, having made con- 
tracts for various terms, they had sufficient coal to be going on 
with. 

The coalowners have at last come to the companies’ terms. The 
Midland having obtained its new contracts at its own price— 
9s. per ton—the concession will rule supplies for the Great 
Northern, the Great Eastern, and the Great Central Companies. 
The Lancashire and Yorkshire and North-Eastern Companies are 
stated to have made arrangements at 9s. per ton some time ago, 
The new contracts being for twelve monihs, instead of three 
and six months as previously, will have a steadying effect on the 
market. Wages, however, are so high that coalowners will have 
difficulty in making a reasonable profit, and some of them any 
profit at all, on steam coal at 9s. per ton. In the steam coal pits 
from four to five days a week are being worked, and a fair demand 
exists for most markets. For the Humber ports 9s. 6d. to 10s. per 
ton is being obtained. 

Gas coal contracts are being placed at 2s. 6d. per ton less than 
for the previous year. This reduction has been fixed upon by the 
Gas Coalowners’ Association, and rules both South Yorkshire and 
West Yorkshire. Several companies are stated to have obtained 
supplies at lower rates from owners outside the Association. For 
household coal the demand is very quiet, owing to the extreme 
heat which has again set in. Values remain at 12s. to 13s, per ton 
for best Silkstones, and 10s. 6d. to 12s. per ton for Barnsley house. 
Special sales at rather easier rates have been made to clear stocks 
on rails, but these are exceptional transactions. Engine fuel does 
not drop as expected, supplies being rather deficient. Nuts still 
make 7s. 6d. to 8s. 6d. per ton ; screened slack, from 5s. per ton ; 
pit slack, from 2s. 6d. per ton. Coke is again rising, recent con- 
tracts for blast furnace coke having been made at ls. per ton 
advance. The price at the furnaces is now lls. to 12s. per ton. 
Steel-melting coke, delivered in Sheffield, fetches 26s. per ton. 

The full return of the Hull Incorporated Chamber of Commerce 
and Shipping, showing the quantity of coal taken to that port from 
each colliery, and the quantity exported during the month of June, 
has now been issued. Several of the figures were anticipated last 
week. Weare now able to give further particulars. The weight 
of coal forwarded to Hull during June last was 278,552 tons, 
against 389,696 tons for the corresponding month of 1900. The 
total weight for the completed half-year was 1,461,568 tons, 
against 1,848,640 tons for the corresponding period of 1900. 
Denaby and Cadeby Main, as usual, head the list, their weight for 
the month having been 51,880 tons, against 61,760 tons for the cor- 
responding month of 1900, and for the six months 189,080 tons, 

ainst 284,296 tons. Next to Denaby and Cadeby stand Aldwarke 
Main, which sent 20,032 tons, an increase of about 4000 tons on 
June last year. These figures, it will be observed, show a remark- 
able decrease in the coal trade with Hull, which practically means 
the South Yorkshire and North Derbyshire coal business. On the 
month the decrease is equal to 28°52 per cent., and on the half- 
year to 20°95 per cent. 

The falling off in the exports to foreign countries are more 
extraordinary still. Business for the month shows a reduction to 
an almost unparalleled extent of 45°49 per cent. compared with 
June, 1900, whilst the six months’ trade has been less by 38°21 per 
cent., as compared with the first six months of last year. The 
export business done last month was represented by 120,656 tons, 
against 221,419 tons for June of last year. The principal decreas- 
ing markets were Africa, which took 13,050 tons in June of 1900, 
and none at all last month. For the six months ending June last 
the trade with Africa was 5595 tons, against 53,689 tons for the 
six months of last year. Among the decreasing markets were 
South America, Austria, Denmark, France, Germany, Holland, 
North Russia, Norway, and Sweden. For the month the French 
market sank from 12,370 tons to 3212 ; Germany from 23,416 tons 
to 14,844 ; Holland from 19,761 tons to 7463 ; North Russia from 
66,785 tons to 42,516 ; Norway from 9800 tons to 3774; Sweden 
from 44,953 tons to 29,212. For the first half of this year tho 
weight was 550,760 tons, against 828,167 tons for the first six 
months of 1900. 

Several fresh Government orders for armour plates have been 
placed during the week with the three Sheffield firms. They 
represent about two thousand tons, and are intended for H.M.S. 
Cumberland and other cruisers. In railway tires some heavy orders 
have recently been placed in Sheffield and district on Indian 
account. Other inquiries give prospects of additional work within 
a short period. 

A rather better feeling is reported in the iron and steel trade. 
Several manufacturers think they discern indications of revival, 
pointing out that the values of rail ends, old tires, spring scrap, and 
similar material are firmer, with, in some instances, arise of 4s. to 
7s. 6d. per ton. Finished material, however, has a weakening 
tendency, more particularly in steel bars, quotations for spring 
steel, billets, plate bars, &c., being lower than previously stated. 
An unsatisfactory feature is the depression in the crucible steel 
trade, particularly with foreign markets, such as Germany. In 
other departments trade remains very much as previously 


reported. 
The foreign trade in unwrought steel during June reached a 
1g 
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total value of £205,489, as compared with £338,531 in the corre- 
sponding month of last year. For the six months the value was 
£1,200,916, as compared with £2,138,053 for the half year of 1900. 
These figures are significant of the depression in the steel trade 
during the period which they cover. The actual business done is 
now considerably below the level of the first half of 1900. On the 
month all markets show a decrease except Sweden, Norway, 
British East Indies, and Canada. The greatest falling off has 
been with Germany, Holland, and France. For the six months 
every market shows a heavy decrease. Germany fell from 
£271,166 to £115,430; Holland from £137,549 to £26,882 ; France 
from £100,453 to £56,246. Even our own Colonies exhibited 
scarcely less unsatisfactory results, Australia and New Zealand 
having dropped from £236,773 to £187,231, and Canada from 
£112,970 to £37,935. 

In cutlery the June trade was represented by a value of 
£54,464, which is a slight improvement upon June of 1900. For 
the six months the value was £318,085, as compared with 
£297,747. Considerable increases were shown by British South 
Africa, British East Indies, Australia, and New Zealand. A 
slight improvement was also perceptible in Holland, United States 
of America, Foreign West Indies, Chili, and the Argentine 
Republic, but other markets have fallen away considerably. In 
hardware the value for the month was £109,656, against £126,672 
for June of last year; for the six months £710,619, against 
£753,495 for the corresponding period of last year. All markets 
show a decrease except Foreign West Indies, Chili, British South 
Africa, Australia, and New Zealand. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 

Ir the pig iron market were now accepted as a criterion of the 
general condition of the iron and allied industries, as it usually 
and with justice is, then there could be no hesitation about describ- 
ing trade as bad. But fortunately the state of affairs in pig iron 
is not at present a good guide, seeing that almost all other branches 
are fairly well situated, work being secured rather freely, and 
operations regularly carried on, while prices, though rather low, 
are asarule firm. The position is weakened in the pig iron trade 
by the continued large increase in the stocks in the public stores. 
It was believed that this would have ceased with the close of the 
half-year, but it goes on this month almost as rapidly as ever, 
in fact over the first ten days of this month the average increase 
was 434 tons per day, and during the first half year the quan- 
tity of Cleveland pig iron in Connal’s stores was more than doubled, 
for it was increased from 42,197 tons to 95,494 tons, and it now 
exceeds 100,000 tons, the first time for about two years that so much 
has been reported. This tells all the more against the sellers 
because at the same time their production has been much reduced. 
The Middlesbrough furnaces made 16 per cent. less Cleveland pig 
iron last quarter than in the second quarter of 1900, and in the 
first quarter the falling off was even on a larger scale, yet the total 
stock of pig iron in the two public stores—Connal’s and the North- 
Eastern Railway Company’s—was increased from 57,802 tons at 
January Ist, to 107,560 tons at June 30th, or about 87 per cent. 

The prices quoted by makers for early f.o.b. deliveries of No. 3 
Cleveland pig iron have varied between 44s, 3d. and 44s. 6d., but 
second hands have been selling as low as 44s., though on Wednes- 
day they had to ask more—44s. 3d.—because Cleveland warrants 
rose 64d., and went up above the 44s, that merchants were quoting 
for No, 3. Makers have only themselves to thank for the increase 
in the competition of second hands, for if iron had been kept out 
of the public stores, the latter would have undersold at great risk. 
Cleveland warrants on Monday were at as low a figure as 43s. 54d., 
but have since improved, and on Wednesday were quoted at 
44s, 24d. The price now scarcely covers the cost of production, 
though a little relief has been obtained this week in the shape of 
lower wages at the blast furnaces and reduced railway rates for 
ironmaking materials. The other qualities of Cleveland iron have 
declined, though they were previously relatively lower than No. 3, 
and now No. 4 foundry can be got at 42s, 6d., grey forge at 42s., 
and mottled and white at 41s. 6d. 

Hematite pig iron, after remaining firm for a considerable time 
at 55s. 6d. per ton for mixed numbers, has been reduced this week 
to 55s. 3d., and there is more competition as well with second hands 
as among producers themselves. The latter have not only been 
able to reduce wages and railway rates this week, but they have 
also found merchants taking lower prices for ore, the latter on 
account of declining freights. Thus Rubio ore has been sold at 
14s, 9d. per ton delivered at wharf, as the freight from Bilbao to 
the Tees has dropped to 4s, 104d., and even less for large boats. 
Gellivare ore has this week been reduced 9d. per ton for the best 
grades, and 3d. for the lower, and the prices delivered at North- 
East coast ports range from 13s, 9d. to 18s, 3d. per ton, according 
to grade. 

The shipments of pig iron from the Cleveland district are better 
this month than they were in June, and they also considerably 
exceed those of July last year. Up to 10th they reached 36,471 
tons, as compared with 27,366 tons last month, and 28,583 tons in 
July, 1900, to 10th. The stock of Cleveland pig iron held by 
Connal and Co. on 10th was 102,225 tons, an increase for the 
month of 6731 tons. The stock of hematite pig iron in the public 
stores remains stationary at 3262 tons. 

The accountants have certified that the average price realised 
by the ironmasters for No. 3 Cleveland pig iron during the second 
quarter of the year was 47s, 0°58d. per tor, this showing a decrease 
on the previous quarter’s average of about 3s. 10d. per ton. 

Xealised prices have thus fallen 20s, 7d. this year, and, as com- 
pared with the second quarter of last year, the decrease is 21s. 7d. 
The realised price of the pig iron now being made differs little 
from the average quoted rate, the high-priced contracts taken in 
the good times having apparently all been cleared off. Wages of 
blast furnacemen in the North of England are based upon the 
return for No. 3, and from Saturday last their rates have been 
reduced 4? per cent., making the reduction during the last half- 
year about 26 per cent. Railway rates for ironmaking materials 
are also governed on the North-Eastern system by the price realised 
for No. 3, and the last return brings a reduction of 3 per cent., 
making 10 per cent. decline this year. 

The Cleveland ironstone mine owners have claimed 6} per cent. 
reduction of wages from their men, and the latter are to give their 
answer by 22nd inst. The miners have endeavoured to get the 
employers to regard the first Monday in August—Bank Holiday— 
as a general holiday at the ironstone mines, but the employers are 
not prepared to consent on account of the inconvenience caused at 
the blast furnaces by the stoppage of the ironstone mines on a 
Monday. 

The manufactured iron and steel trades exhibit a remarkable 
contrast to what is reported about the pig iron trade. Producers 
have plenty to do, and are likely to continue in this position for 
the rest of the year, but prices are poor. The quotation for iron 
ship plates is kept at £6 12s, 6d.; for steel ship plates, £6 ; for steel 
boiler plates, £7 10s.; for steel ship angles, £5 15s.; for iron ship 
angles, £5 17s, 6d.; for steel hoops, £7 ; for iron sheets, £8 ; for 
steel sheets, £8 10s.; for common iron bars, £6 5s.; all less 24 per 
cent. f.o.t. Heavy steel rails are steady at £5 10s.; cast iron rail- 
way chairs, £3 10s.; steel railway sleepers, £6 5s.; cast iron 
columns, £6 10s.; all net at works. 

The shipbuilding and engineering industries are generally well 
employed ; in fact, on that score there is little reason for complaint, 
but prices are low and leave little margin for profit. During the 
last month or six weeks more orders for new vessels have been 
given out in this district than for a long time previously, and that 
in spite of the falling freights. Shipbuilders have been able to 
quote prices that tempted owners who had been holding back, and 
now the fall has ceased. Among the orders given out the Wear- 
side builders have done well. 





The coal trade is generally active, more particularly in the steam 
and gas coal branches, and as a rule the collieries can be kept fully 
going, idle days being the exception. Shipments are going on 
well; last month from North-Eastern ports they totalled 
1,725,076 tons, or 39,915 tons more than in June, 1900. For best 
steam coal 13s. f 0.b, is quoted, and for gas coals 10s. 6d. to 11s, 
The wages of Northumberland miners were on Saturday last 
reduced 8} per cent.; it was only on April 4th that 13} per cent. 
reduction was made. The Chalton colliery, near Ferryhill, is to be 
cleared of water by Stobart and Co., owners, and coal getting 
resumed after several years’ stoppage. Coke is somewhat easier in 
price, but generally 15s. 3d. delivered at ‘l'eesside furnaces is 
quoted for medium qualities, while for best foundry coke the figure 
is 17s. per ton f.o.b. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THE business in iron and steel has been gradually diminishing, 
and as the markets are now closed for the trade holidays in the 
Glasgow district, there will now be very little doing for the next 
week or two. ‘The cost of production is being gradually cheapened, 
but it is still too high to admit of makers working freely for stock, 
and as the demand is limited for ordinary pig iron, the output has 
been curtailed to the extent of about 150 tons per week. It is 
probable, however, that this reduction in output may only last 
until after the holidays. f 

The values of pig iron warrants are lower than last week. Busi- 
ness has been done in Scotch warrants from 50s. 5d. to 50s. 9d. 
cash, at 51s. ten days, and 50s. 6d. to 50s. 9d. one month. Cleve- 
land iron has sold from 43s. 54d. to 43s, 9d. cash, 43s. 9d. to 
43s, 7d. twenty-four days, 43s, /4d. to 43s, 9d. ten days, and 
43s. 74d. to 43s, 9d. one month. A very small business is reported 
in Cumberland hematite at 56s. 7d. for cash and twenty-tive days, 
and 56s. 8d. one month. 

Since last report four furnaces have been put out of blast, tem- 
porarily, it is believed, at Carron, and one has elsewhere been trans- 
ferred from ordinary to hematite. There are now 39 furnaces 
making ordinary, 40 hematite, and two basic iron, the total of 76 
thus in operation in Scotland comparing with 80 last week and 85 
at this time last year. 

For Scotch hematite pigs there is a quiet demand, merchants 
quoting 60s. per ton for delivery at the steel works. 

Prices of Scotch makers’ iron are nearly all 6d, to 1s. lower 
than last week. Govan, at Glasgow, No. 1., is quoted 53s. 6d.; 
No. 3, 52s. 6d.; Carnbroe, No. 1, 55s. 6d.; No. 3, 53s. 6d.; Clyde, 
No. 1, 65s. 6d.; No. 3, 55s.; Gartsherrie, No. 1, 66s.; No. 3, 
55s. 6d.; Calder, No. 1, 663. 6d.; No. 3, 56s, 6d.; Langloan, No. 1, 
67s. 6d.; No. 3, 57s.; Summerlee, No. 1, 69s.; No. 3, 50s. 6d.; 
Coltness, No. 1, 72s. 6d.; No. 3, 57s.; Glengarnock, at Ardrossan, 
No. 1, 64s. 6d.; No. 3, 55s. 6d.; Eglinton, No. 1, 55s, 6d.; No, 3, 
54s.; Dalmellington at Ayr, No. 1, 55s, 6d.; No. 3, 54s.; Shotts at 
Leith, No. 1, 69s.; No. 3, 57s.; Carron, at Grangemouth, No. 1, 
67s.; No. 3, 57s. per ton. 

The shipments of pig iron from Scottish ports in the past week 
were 3605 tons, compared with 6992 in the corresponding week of 
last year. From abroad the demand for Scotch pigs cannot be 
described as other than unsatisfactory, and there is no immediate 
prospect of improvement. 

The average prices of Scotch pig iron warrants during the past 
six months and in the same period of 1900 is shown by the follow- 
ing figures :— 


1901. 1900. 1901. 1900. 
s. d. s. d. 8. d. s. d. 
January .. 54 4} 68 1} April ere eo! 75 0 
February .. 54 1 .. 6 8) May... .. .. Kd & 69 8} 
March 53 2 .. 71 2] dume.. .. .. 58 3% 66 8 


It will thus be seen that, though prices are now about lds, a ton 
less than they were at the begicning of 1900, and 2Is. below the 
figures current in April of last year, the variations in the course of 
the last six months are comparatively unimportant. As a matter 
of fact, the average price ot Scotch warrants last month was only 
about ls. per ton less than that of January last. It should be 
noted, however, that the present month has shown more weak- 
ness than usual in the market. 

The finished iron and steel departments were fairly employed in 
the early part of the week, but in most cases manufacturers are 
quite pleased that they have now an opportunity of closing their 
works for a week or ten days. In some cases it is probable that 
the stoppage may be of longer duration, 

The shipping trade in coals in the past week has been very good, 
the clearances at Scottish ports being about 21,000 tons greater 
than in the preceding week. Almost the whole of this increase 
took place at Glasgow and Ayrshire ports, and is attributed to 
getting as large a quantity as possible of coal shipped before the 
holidays. The activity in the shipping branch ot the trade has 
helped to steady prices, which do not differ materially from those 
quoted last week. In some districts the colliers have been finding 
difficulty in obtaining full employment, but, as a whole, the 
colliers have so far little cause for complaint. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

In Cardiff, this week, coalowners were somewhat interested by 
a statement which is reported to come from official quarters, that 
further concessions were about to be made in the coal tax, extend- 
ing the period of remission to April 19th, &c. I only refer briefly 
to the statement, as it has not been verified. 

The publication of the usual monthly statistics shows that the 
coal tax has not been an obstacle to a steady progressive demand 
for Welsh coal, As I stated last week from French sources, 
‘* Welsh coal is found to be superior to American, and, tax or no 
tax, it must be had.” The shipment of coal from South Wales and 
Monmouthshire during June totalled 1,928,208 tons, as against 
1,826,265 tons June last year, showing an increased export of 
101,940 tons, and as compared with May, the previous month this 
year, 61,633 tons in round numbers. Scotch coal exports, it is 
alleged, have suffered. 

Mid-week, on ’Change, Cardiff, there was a slight alteration for 
the better, but it was principally confined to large steam, and did 
not improve prices, Small remains quiet, and house coal still more 
so. Even Monmouthshire, which has had a good run, is less 
animated, It will be interesting to note the state of the market 
for a week or two, and then data will be given, either confirming 
the opinion that the quiet season is coming on, or that we are on 
the brink of one of the inevitable “‘ ups and downs” of the Welsh 
coal trade, 

Latest figures Cardiff are: Best steam, 18s. 6d. to 19s.; seconds, 
16s. 9d. to 17s, 3d.; dry, 15s. 3d. tol5s, 6d.; ordinary seconds, 16s, 
to 16s, 6d.; dry, 15s. 3d. to 15s, 6d.; special small, 8s, 9d.; best 
ordinaries, 8s, 3d. to 8s. 6d.; seconds, 7s. 9d. to 8s.; inferior sorts, 
7s. to 7s, 6d.; best Monmouthshire, 16s, to 16s, 3d.; seconds, 
14s, 6d. to 15s, 6d.; best semi-bituminous small, 7s. 9d. to 8s.; 
seconds, 7s, 3d. to 7s. 6d.; best house, 16s, to 17s.; No. 3 Rhondda, 
16s, to 16s. 3d.; brush, 13s, 6d. to 14s,; small, 10s. 6d. to 10s. 9d.; 
No. 2 Rhondda, 138s, 6d. to 14s.; through, 10s, 6d. to 11s.; small, 
8s. 3d. to 8s, 6d. Patent fuel, 16s, to 17s, Coke, 17s, to 20s, 
Pitwood, 18s, 

Coal shipments to France from Cardiff have been strong, 13,000 
tons going to Marseilles in three cargoes one day. Two meetings 
were held in Cardiff last Saturday and Sunday in connection with 
the National Amalgamated Enginemen, &c., when various addresses 
were given by the secretary and others, one of which carried an 





amount of foreshadowing, entitled ‘‘The Coming Struggle.” A 
certain degree of unrest prevails in various quarters; the 
Dowlais colliers, No. 1 pit Bedlinog, remain out, and are to receive 
financial aid. The Blaenavon colliers are appealing for assistance, 

The Swansea coal trade again shows slight improvement. Last 
week 42,852 tons were despatched, France taking gas | half. A 
greater degree of activity is to be noticed at the pits. Most of the 
collieries, with the exception of Felinfrau, have resumed work, 
and nearly one half of the men have returned to Llanerch. An 
improvement is to be recorded in exports to America, 3286 tons 
being shipped there last week. Holland, Spain, and Algeria are 
also fair customers. Closing prices were :—Anthracite, best, 21s, 
to 23s.; seconds, 18s, to 18s. 6d.; best large, 16s. 6d. to 17s.; red 
vein, lls, to 11s, 9d.; rubbly culm, 5s, 3d. to 5s, 9d.; steam coal, 
20s.; seconds, 16s. to 17s.; bunkers from 11s.; small, 8s. 6d, to 
9s. Bituminous coals: No. 8 Rhondda, 17s. to 17s. 6d.; through 
coals, 14s. to 15s.; small, lis, to lls. 6d.; No. 2 Rhondda, 
lds. 6d. to 15s. 6d.; seconds, 11s. 6d. to 12s.; small, 8s, 6d. to 
9s., all f.o.b. Swansea, cash thirty days, less 24. Patent fuel, 16s, 
to 17s.; coke, furnace, 15s. 6d. to 16s, Pitwood, 18s, 6d. to 19s, 

There was launched from the shipbuilding and engineering works 
of Stothert and Co., of Bristol, on Saturday, the first of two 
steamers for Elder, Dempster and Co., of Liverpool and Bristol, for 
bunkering West Indian mailboats. This one is named the Maesteg. 
Length between perpendiculars, 107ft.; breadth, moulded, 8ft. 6in., 
with raised Semmens wil poop decks. She is fitted with two masts 
and derricks, and two high speed friction winches for expeditiously 
bunkering the West Indian mail boats and other liners running from 
Avonmouth Dock, 

Iron and steel industries have been carried on with difficulty 

during the very hot weather, and results been lessened in several 
places. 
. The demand for steel is well maintained, and numerous con- 
signments have been made of steel rails from leading works, 
principally Monmouthshire, 480 tons going to Newhaven, 232 tons 
to Faversham, 110 Highbridge, and 180 Southampton. A sub- 
stantial cargo of pig iron — 1500 tons—came to Newport this 
week from Bilbao, and ore cargoes were numerous, 4 tons 
coming in to Briton Ferry Works. Some cargoes were received from 
Santander for Dowlais. In the matter of steel bars, a small cargo 
of 300 tons from America came last week to Swansea vid Liverpool, 
but, as remarked on 'Change, they are at a discount. The second 
cargo of late of steel bars, over 1000 tons, came to Newport a few 
days ago from Rotterdam. Pig iron cargoes have been numerous, 
principally from Milford, Barrow, Middlesbrough, and White- 
haven. 

A regrettable accident to the fly-wheel of the tin-bar mill at 
Dowlais took place last week, delaying make for several days. 

In the tin-plate districts a fair degree of work is going on, 
Briton Ferry is in excellent form, sixteen mills going well, and the 
outlook is good. In the Swansea Valley most of the establishments 
are in full vigour, the only deterrent being the heat; bars are 
reported scarce, and late quotations firm, 

It is stated that Abertillery Works have been sold for £8500. 
Shipments of coke are on the increase ; one fine cargo of 2000 tons 
left this week for Port Pirie. 

My list of quotations in iron and steel this week must be 
regarded as nominal, as Thursday’s quarterly meeting may 
influence them, Last week pig iron fell a little: Scotch ls, 6d., 
Middlesbrough 1s. 2d., and hematite 8d. Ironmasters are reported 
to be well sold ahead at present quotations, a clear indication that 
prices wil! not vary to a marked extent one way or the other. Pig 
iron, Glasgow warrants, is at 50s. 8d., 50s, 84d. cash, buyers ; 
Middlesbrough No. 3, 43s. 7d., 43s, 64d.; other numbers in pro- 
portion ; hematite warrants, 56s, 7d., 50s. 8d. for mixed numbers. 
Cumberland according to brand. 

Welsh bars, £6 10s. to £6 12s, 6d.; angles at usual extras, 
Sheet iron, £8 to £8 12s, 6d. at works ; steel sheets, £8 2s. 6d. to 
£8 15s; steel rails, heavy, £5 5s. to £5 10s.; light, not quoted. 
Bessemer steel: Tin-plate bars, £5; Siemens, best, £5 Zs, 6d. 
Tin-plates: Bessemer steel coke, 13s. 6d. to 13s. 9d.; Siemens, 
13s. 9d. to 14s.; ternes, per double box, 28 by 20 C., 24s. 9d., 
25s. 9d., to 28s. 9d.; best charcoal, 15s. 6d. to 16s, Finished 
black plate, £10 10s, to £10 15s, per ton. Pig sheets for galvanising, 
6ft. by 3ft. by 30g., per ton, £10 7s. 6d. to £10 10s, Block tin, 
nominal, to £110; spelter, £16 15s, The strike at Vivian Works 
continues, Lead, gle 12s, 6d.; copper, Chili bars, £66 16s, 3d. to 
£67 5s. 

Iron ore :—Tafna, 15s. 6d., Rubio, 14s. 6d., ex ship. Cardiff 
and Newport quotations are: Almeria, 15s, to 15s, 3d.; Tafna, 
15s. to lds. 6d.; best Rubio, 14s. 6d. Swansea tin-plate make 
last week was 57,781 boxes; shipment, 70,654 boxes ; present 
stocks consist of 115,894 boxes, 

The general meeting of the South Wales Institute of Engineers 
was held at their admirably planned rooms, Cardiff, on Tuesday, 
Mr. Hann, of Powell Duffryn, presiding. The subjects for the 
Lewis Prize Essay, were announced hes ‘*The Sinking and 
Equipment of Pits for Winding,” and that for the Masse Prize, 
‘* Electricity Underground as applied to Pumping and Hauling.” 
A discussion on colliery trams, following an able paper on the 
subject, by Mr. Fox-Tallis, closed the meeting. 








THE NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 


STEAM coal market tone is firmer, a better supply of tonnage 
having come on. House coal quiet owing to the warm weather, 
but prices keep firm. Exports for week ending July 6th were :— 
Coal: Foreign, 40,252 tons; coastwise, 17,139 tons. Imports for 
week ending July 9th were:—Iron ore, 2470 tons; steel bars 
and rails, 1833 tons ; pig iron, 2090 tons ; scrap, 430 tons ; cement, 
350 tons ; pitwood, 4711 loads, 

Coal: Best steam, 16s, to 16s, 6d.; seconds, 14s, 6d. to 15s.; 
house coal, best, 17s.; dock screenings, 8s. 6d.; colliery small, 
7s, 9d. to8s. Pig iron :—Scotch warrants, 51s.; hematite warrants, 
56s. 9d. f.o.b, Cumberland prompt; Middlesbrough, No. 3, 
44s, ld. Iron ore :—Rubio, 14s, 6d.; Tafna, 15s. 6d. Steel :— 
Rails, heavy sections, £5 5s. to £510s.; light ditto, £6 5s. to 
£7 f.0.b.; Bessemer steel tin-plate bars, £5; Siemens steel tin- 
plate bars, £5 2s, 6d., all delivered in the district, cash. Tin- 
plates: Bessemer steel, coke, 13s, 6d. to13s. 9d.; Siemens, coke 
finish, 13s, 9d. to 14s. Pitwood, 18s, ex ship. London Exchange 
telegram :—Copper, £67 2s, 6d.; Straits tin, £131. Freights steady. 








THE HYACINTH AND MINERVA.—It is reported from Gibraltar 
that H.M.S. Minerva arrived off Gibraltarat 11.30a.m. on Wedne:- 
day, and the Hyacinth seven hours later. If these figures are 
accurate, neither cruiser has much to boast of, unless, indeed, 
fogs were encountered, which is not improbable. 


Two New STEAMERS FOR THE EasTERN TRADE.—The Great 
Northern Steamship Company, belonging to the Great Northern 
Railway (U.S.A.), is building two steamships for the Eastern 
trade. They are primarily cargo carriers, and will be 650fi. 
long, 73ft. beam, and 56ft. deep, Five continuous decks e- 
tend the whole length, with three partial decks amidships. Thu 
deadweight carrying capacity at normal draught is 20, tons. 
They will carry 150 first-class passengers amidships, 100 second-class, 
150 third-class, and 1000 steerage passengers. ‘lhe propelling 
machinery consists of two sets of vertical direct-acting triple- 
expansion engines, with 29in., 5lin., and 89in. cylinders and 5/ii.. 
stroke. There are sixteen Niclausse water-tube boilers, with u 
total grate surface of over 1000 square feet, and heating surface 
of 40,000 square feet. ‘The total power is 10,000 indicated horse - 


power, 
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NOTES FROM GERMANY. 
(From our own Correspondent.) 

QUIETNESS prevails in most departments of the 
jron industry, but quotations have been pretty 
well maintained generally. The accountsreceived 
from the Silesian market were, on the whole, a 
little more favourable than in previous weeks ; 
numerous inquiries have come in for the third 
quarter, and if they do not in every instance lead 
to orders being placed, they may, nevertheless, 
be considered as symptoms of an improvement. 
Home demand remains rather limited for the 
present, but there was a fair business done on 
foreign account. Several of the larger establish- 
ments in Silesia report their business transactions 
in the past quarter to have been quite satisfactory, 
rails being specially strong ; the rolling mills have 
been almost without ——— briskly occupied 
for many weeks, and they are now looking 
forward to increasing employment. Girders, too, 
are in very strong request. In other branches a 
certain quietness is still felt ; tubes, for instance, 
are weak and neglected. Rhenish- Westphalian 


ironmasters complain of an unsatisfactory state of } 


affairs, the number of orders placed being dis- 
appointingly low. Consumers of pig iron still 
buy as little as possible, partly because there is 
really no need to provide large stores, as demand 
is still somewhat low and irregular, but also 
because the opinion prevails that the present com- 
parative stiffness in quotations will again give 
place to weakness very soon, and so consumers 
hope to be able to purchase their requirements at 
lower rates. All things considered, the present 
condition of the iron industry in Rheinland-West- 
phalia may be regarded as fairly good, although 
the general tone is rather less hopeful than in the 
preceding quarter. The business in heavy plates 
has not in any way altered or improved, being, 
perhaps, even more quiet than in last month ; 
inquiries are scarce, except for ship plates, which 
continue in good call. In order to secure more 
foreign contracts, the heavy plate convention 
contemplates the granting of an export bounty of 


. 20 p.t. 

The Psouth German ironworks are stated to 
have been securing more orders lately than in 
previous months, and prices for malleable iron bars 
are firmer, the occupation of the mills having 
increased. 

Shipments of coal and coke from Silesia during 
the first two quarters of present year were 
8,618,970 t., against 8,640,160 t. for the corre- 
sponding period in the year before. 

In June of present year 141,380 t. Westphalian 
coal were sent to Hamburg, against 125,416 t. in 
June, 1900 ; the import in English coal to Ham- 
burg was 247,727 t. in June, against 259,723 t. in 
June, 1900. 

A reduction in the prices for bars and sectional 
iron, resolved upon by the central office of sale 
for Bohemia, is the only change that can be 
noticed on the Austro-Hungarian iron market. 
All branches are, more or less, in a state of de- 
pression ; rails are weak, merchant iron still more 
so, and the tool and hardware factories are 
likewise but indifferently occupied. 

A dull tone pervades the Belgian iron trade. 
The result of last week’s tenderings for railway 
material for the State Railways has been favour- 
able for the inland works, which carried away 
the orders, as the German works, with the excep- 
tion of one, asked higher prices. On the whole, 
however, German competition is successful as 
well as keen, and the consequence is that prices 
for girders, drawn wire and plates, have been 
decreasing so strongly that the majority of the 
works are hardly gaining anything now. 

There is also a tendency towards lower prices 
felt on the Belgian coal market ; the tenderings 
for 400,000 t. coal which are to take place on the 
9th inst. will perhaps cause a regulation or even 
improvement of quotations ; at present dry sorts 
for brick kilns and chalkeries can hardly realise 
12f. p.t.; Fiéuce coal fetching 15f. to 17f. p.t. 

On the French iron market prices have been 
exhibiting a little more firmness, merchant iron 
standing on 185f. p.t., girders 175f. p.t., and 
there is good reason to expect the present condi- 
tion of prices to continue, as both makers and 
dealers have expressed their intention of refusing 
to accept orders rather than take prices below 
the present ruling quotations. New heavy rails 
fetch 180f. p.t.; rails of 20kilogrammes, 90f.; and 
light section rails, 220f. p.t. 

In the centre buyers have been coming forward 
more freely with orders, and stocks have heen 
decreasing strongly during the last six weeks. 
In the north-east and in the Meurthe et Moselle 
department a quiet sort of trade is done, but 
slight symptoms of improvement were also per- 
ceptible here and there. 

Coal is pretty firm in price on the French 
market, but demand is moderate, as consumers 
expect a reduction in price for early autumn. A 
new company is going to be formed for the 
purpose of working the pits of Saint Bonnet la 
Rivitre, 

Export to America from the consular district, 
Hamburg, was for the last quarter 3,855,439 dols., 
Which is 195,931 dols, more than during the same 
period last year, 

Swiss export to the United States during the 
first two quarters of present year was 37,157,000f., 
against 45,151,000f. in the corresponding period 
last year, the falling off being caused by a decrease 
in the export of silks and embroideries, 








CATALOGUES. 


C. C. DuNKERLEY AND Co., Lim1tTeD, Store- 
street, Manchester.—Pocket list of iron and steel 
always in stock for immediate delivery. 

: THE General Electric Company (1900), Limited, 
— and Manchester.—IIlustrated description 

tC) the company’s exhibits at Glasgow. 

, SHIPHAM AND Company, Limrrep, Hull. Illus- 

jaa catalogue of joints for expansion and con- 

poem in steam pipes.—This is probably an 

rar pod list, and one which will be welcome to 
igh-pressure steam users, 

We eee oe hr pean ea Newark, 
oe edition of a pam t of data con- 

cerning platinum, &c, ee 


— STEWART AND Co., LIMITED, Glasgow. 


LAUNCHES AND TRIAL TRIPS. 


WESTONBY, steel screw steamer; built by, 
Ropner and Son, Stockton-on-Tees ; dimensions, 
343ft. long, 46ft. Gin. by 27ft. deep; to carry, 
5800 tons, on Lloyd’s summer freeboard ; engines, 
triple-expansion, of 1400 horse-power, pressure 
180 lb.; constructed by, Blair and Co., Stockton ; 
vessel will be fitted with the most improved ap- 
pliances for expeditious and economical loading 
and unloading cargoes ; launch, July 3rd. 


DEN OF SEATON, steel screw steamer ; built by, 
Sir Raylton Dixon and Co., Limited, Middles- 
brovgh; to the order of, C. Barrie and Son, 
Dundee ; dimensions, 364ft. by 47ft. 8in. by 30ft. 
deep ; to carry, deadweight, 6300 tons ; engines, 
triple-expansion, 25in., 40in., 68in., by 48in. 
stroke, pressure 1901b.; constructed by, Richard- 
sons, Westgarth, and Co,, Limited ; vessel is of 
spar-deck type, 100 Al class, with poop, bridge, 
and topgallant forecastle; launch, July 3rd. 


ZUIKO, twin-screw  stern-well barge-loading 
dredger ; built by, W. Simons and Co., Limited, 
Renfrew ; to the order of, the Japanese Govern- 
ment; engines, compound surface condensing, 
600 indicated horse-power, pressure 120 lb.; 
lifting capacity of buckets 500 tons per hour, 
bucket ladder will dredge 35ft. deep ; launch, 
July 6th, 

MAASLAND, steel screw cargo steamer; built 
by, David and William Henderson and Co., 
Limited ; to the order of, the Zuid Amerika 
Partick Line of Amsterdam ; dimensions, 393ft., 
50ft. by 28ft. Sin.; to carry, 4400 tons ; engines, 
triple expansion, 25in., 4lin., and 67in. diameter 
by 48in. stroke, pressure 175 |b.; constructed by, 
the builders ; vessel is classed 100 Al at Lloyd’s; 
launch, July 6th. ; 

Exswick Tower, steel screw cargo vessel ; 
built by, Robert Stephenson and Co., Limited, 
Hebburn-on-Tyne ; dimensions,* 352ft. by 47ft., 
by 29ft. 10in. deep; to carry, 6300 tons dead- 
weight ; engines, triple expansion, 25in., 4lin., 
67in. by 45in. stroke, pressure 165 lb.; con- 
structed by, Richardson, Westgarthand Co.; fitted 
with water ballast in double bottom all fore and 
aft, and also in after peak ; trial trip, June 22nd. 

BURGERMEISTER HACHMANN, steel screw 
steamer; built by, Craig, Taylor, and Co., 
Thornaby ; to the order of, G. J. H. Siemens and 
Co., Hamburg; dimensions, 372ft. long, 48ft. 
broad by 30ft. llin. deep; to carry, 7000 tons 
deadweight ; engines, triple expansion, 23hin., 
36hin., 68in. by 46in. stroke, pressure 200 Ib.; 
constructed by, Richardsons, Westgarth, and Co., 
Limited ; vessel is of spar deck type, with water 
ballast in double bottom, fore and aft ; launch, 
July 4th. . 








THE PATENT JOURNAL. 
Condensed from “ _ oe Official Journal of 
‘atents.” 


Application for Letters Patent. 


*,* When inventions have been ‘“‘ communicated " the 
name and address of the communicating party are 
printed in italics. 


27th June, 1901. 


18,062. Burners, L. H. A. Perry-Keene and J. G. 
Statter, Birmingham. 
18,068. Sg.r-riLtinc Writinc Pen, F. Marsh, Lee, 





ent. 

18,064. PuoroorapHic Piate Lirrer, E. Daegel, 
Woodford Green, Essex. 

18,065. Soap Tasiets, J. R. Mally, London. 

13,066. Sprinc Wuert, J. Walker, Hyson Green, 

Nottingham. 

18 067. Game, J. R. Mally, London. 

13,068. Appliance for CLEANING Boots, R. C. Watkins, 

London. 

18.069. Sorrentinc Water, J. Gatecliff, Bradford, 


Yorks. 
13.070. Sturrinc-Box, The United Asbestos Company, 
Limited, and J. McCallum, Liverpool. 
13.071. SrrReTcHING Bioc« for Hats, K. Miiller, Baden, 
Germany. 
13,072. Excing, W. L. Adams, Northampton. 
13.078. Furnace for Mettinc Merat, J. Shanks, 
Glasgow. 
18.074. DRawinc WaTER from P1pks, N. 8. G. Wilcocks, 


Bath. 
13,075. Appress Lapet, 8. J. Heath, J. E. Philips, 
and R. J. Peace, Burton-on-Trent. 
13,076. Macutne for Maktnc Cray Prpgs, J. Meir, 
Burslem. 
13.077. Manoitno Macurngs, J. Flitcroft, London. 
18,078. ELectric AccumuLaTor, G. J. Gibbs, York. 
18,079. Butiets, A. C. MacLeod. Orlestone, Kent. 
18,080. Maturtine Wuiskky, J. McKenny. Dublin. 
13.081. GramapHongs, &c., T. McClelland, jun., 
Glasgow. 
13,082. Barus, T. E. Morris, Manchester. 
18.088. Exevators, F. Dixon, Loftus in Cleveland, 
13,084. Breap, M. Grinspon, Dublin. 
18,085. Topacco Pipgs. J. T. Williams, Liverpool. 
18,086. Fisaina Rop. G. Holland, Winchester. 
18,087. Castors, A. G. Palgrave, Glasgow. 
13,088. Tureap for Botts, 8. Baylissand R. Howarth, 
Wolverhampton. 
13.089. Taurean for Botts, 8. Bayliss and R. Howarth, 
Wolverhampton. 
13,090. Tunes, F. Billing and J. G. Inshaw, Moseley, 
near Birmingham. 
— Eaa Incunator, J. Shakespeare, West Brom- 
wich. 
18.092. Curtina Kry Ways H. W. 
Mackenzie, Edinburgh. 
18,098. TipprInc Wacons, A. Coyle and J. Neilson, 
Glasgow. 
18.094. Cartriper Batt, P. A. Martin, Birmingham. 
18,095. AMusEMeNT Macutng, A. Forbes, Glasgow. 
18,096. Door Fastentnecs, H. E. Kew, East Ham, 
Essex. 
13,097. Yeast Extract, M. Elb, Berlin. 
— FLUvID-PRESSURE Motor, P. Pinckney, Swansea, 
ales. 
13,099. Automatic Detivery of Water, W. Lee and W. 
MeMurray, G Ww. 
13,100. Automatic Couptines, G. Lewis, Woodford, 
Gloucestershire. 
18.101. Norsk ALLEVIATOR, A. B. Bolt, Newcastle-on- 


in WHEELS, 


Tyne. 

13,102. Iron Finisoina Rouiigers, W. Gontermann, 

mdon. 

13,108. Boor Macutnery, 8. H. B. Livingston and A. 
Adkins, London. 

13,104. Knitrinc Frames, T. and J. Jones, and J. E. 
Williamson, London. 

13,105. CLEANING Devices, L. Makepeace, London. 

18,106. SHow Casxs, W. Bower, London. 

13,107. WinpMILL Reoutator, J. M. Phillips, London. 

18,108. Vent Pras, J. Hill, London. 

18,109. Sarety Lock for Bicycixs, E. J. H. Carstens, 


13,111. Toncuzinc Lumper, J. W. Heaton and A. Boice, 


ndon. 

18,112. Fasrics, A. Schltipers, London. 

13,113. Tires, P. W. Tillinghast and A. T. Vigneron, 
London. 

18,114. Rivce Barres, H. 8. 8. Watkin, London. 

13,115. Propucina Fumes from Orgs, W. W. Fyfe, 


mdon 
13,116. Manivotp Copyinc Surrace, A. Martyn, 


mndon. 

13,117. Opgntnc Envevopss. C. Jeffreys, London. 

18,118. Frxtnoe of Staaine, N. J. Gibson, London. 

13,119. Game, J. B. Stephenson, London. 

18,120. CataLoauinc Books, J. F. Wilcock, London. 

13,121. Bett Mecuanism for Toys, M. Pautard, 
London. 

18,122. “‘ Srrém” Waterproor Coat, W. J. Munden.— 
(G@. and A. Strim, France.) 

13,128. Curoak, W. J. Munden.(@. and A. Strim, 
France.) 

13,124. MaGazine Firearms, O. H. Edwards, London. 

13,125. Recutatine the Suppty of Arr, C. R. Littler, 


ndon. 

13.126. Screw Courtine for Bortna Rops, A. W. 
Phil ips, London. 

a Securinc Tires to WHeEExs, W. F. Williams, 

ndaon, 

13,128. Equavisine Fiurp Temperature, T. T. Sabroe 
and H. J. T. Hansen, London. 

13,129. Evectricat IeniTion Davices, J. Hutchings, 
London. 

13.180. Macutxgs for Makino Nats, W. R. Pihl and A. 
Olsen, London. 

13,131. Lamps, A. J. Boult —(2. Thayer, United States ) 

13,132. CLotn Gurpine Devices, W. P. Thompson.— 
(W. I. Lewis, United States ) 

13,133. Coupiines for RarLway Trucks, T. Ritchie, 


ndon. 
13,134. Treatinac Oats, J. D, and H. R. Nagel, 
mdon. 
18,135. Optarntnac Fat from Frecat Supstances, W. 
hompson.— (Maschinenbau - Aktien - Gesellachaft 
vormals Beck and Henkel, Germany.) 
13,136. ARTIFICIAL Woop. E. Helbing, London.) 
13,187. Can Opener, E. Vaughan, Ilford. Essex. 
13,138. Furnaces, E. J. Duff and The United Alkali 
Company, Limited, London. 
13,189. Furnaces, E. J. Duff and The United Alkali 
Company, Limited, London. 
13 140. Kwittinc Macutng, C. R. Woodward, A. Lee, 
W. Cavers, and A. Middleton, London. 
13 141. Urns for Contarnine Liquors, W. J. Roberts, 
mdon. 
13,142. CommuTATOR TRIMMING APPARATUS, J. Phillips, 
London. 
13,148. Metav Puncuess, H. Rigby. London. 
13,144. Coat Cottar Sprina3, W. Willeringhaus, 
London. 
13,145. Cooxinc Apparatus, A. E. Harris, London. 
13,146. Nota, W. M. Treglown.—(M. Miller, United 
States.) 
13,147. Sawrnc Macuink.. H Untiedt, London. 
13,148. Propuction of Ozong, J. F. Hoyne, London. 
13,149. CycLe Gearine, J. Wareing, London. 
13,150. Pozzie for ApverTisinc, J. Stevenson, Edin- 
burgh 
13,151. Sarety Pin AtracuMeEnt, T. W. Broughton, 
London. 
13,152. Heatinc Buripryas, I. 8. McDougal and J. 
Langfield, London. 
13,153. CAPSULING 
London. 
13,154. Lowe Kin, W. L. H. Roberts, London. 
13.155. FasTENING PLatEs with Rivets, W. Bradshaw, 
London. 
=m T. J. Moriarty and J. T. Reagan, 
mdon. 
18,157. Torprpo Boats, T. J. Moriarty and J. T. 
Reagan, London. 


Bortties, <A. Weissenthanner, 


28th June, 1901. 


13,158. Pwecmatic Tire, J. T. Jackson, 8. Jackson, 
and J. C. Triffitt, Holbeach, Lincolnshire. 

18.159. ReauLatine Exxctric Motors, J. Edmondson, 
Halifax. 

13,160. Macutwes for Maxine Casxs, E. R. Beetle- 
stone, South Wimbledon, Surrey. 

13,161. Lirg-savine Devicr, P. Luciani, Leicester. 
13,162. CrrcuULATING Pumps, E. H. Read, Leytonstone, 


Essex. 
13,163. Topacco Prrr, D. B. Davies, Cymmer, R.8.0., 
near Port Talbot, Glamorganshire. 
13,164. HorsesHok-MAktInc Macuing, D. McLachlan 
and F. J. Hancox, Cardiff. 
13,165. SeLr-apsusTING MiLitaRy SapDLE, E. Cotterill, 
Sheffield. 
“ MANTEL-BoARDS, H. Errington and J. Silson, 


‘ax. 
13.167. Furnace for SMELTING Metats, J. G. Forbes, 
OW. 


13,168. Wrnpinc MecuantsM, J. Lister, Keighley. 

13,169. Cycte Gear, T. Campbell and A. Smith, 

Glasgow. 

13,170. Brackets of Licntntne Conpuctors, J., J. H., 

and W. E. Nichols, Birmingham. 

— Urtiuisine Biast Furnace Siac, T. Twynam, 
8. 


13,172. Drawrna-orF Taps, 8. Young, Glasgow. 
13.178. Barus, J. Shanks, Glasgow. 

13,174. Heatine Apparatvs, T. Scotland, Glasgow. 
13.175. Strpg Stop Vatvas, C. Rogers and J. D. Noble, 
Bristol. 

18,176. Game, W. C. Haigh. Manchester. 

13,177. Rotter Wercuts used in Frames, G. 8. Hick- 
ling, Manchester. 

18.178. Hat Rack, J. 8. Zedora, Ipswich. 

13,179. SriF-cLEANING WaTER Tap, T. Halpin, Chester. 
13,180. Brackets for Cornice Poies, A. Kay, 
Glasgow. 

18.181. Cap Sprnpies, T. A. Boyd and J. and T. Boyd, 
Limited, Shettleston, near Glasgow. 

13.182. ORNAMENTAL Vasks. H. Deacon, T. Birkett, and 
F. G. Faulkner, Birmingham. 

13,183. Looms for Wravino, H. H. Hacking. Bury. 
13,184. Motor Car Gearinc, H. W. H. Palmer, 
South Croydon. 

13.185. FREE-WHEEL MECHANISM, E. Deeley, Birming- 
ham. 

18,186. Cycie Stanp, C. R. Myers, Durham. 

13,187. Execrric Batrery Sotvutions, J. B. de 
AJzugaray, London. 

13,188. Liqguip CLEaNsING Compositions, A. W. Ellis, 


ondon. 
18,189. CytinpErs, E. Smith. Birmingham. 

13,190. Tramway Rarts, E. H. Taylor, London. 
18,191. Oprarntne Licat from Gasgs, J. Chamberlain, 
Catford, Kent. 

13,192. ‘‘ BERRYMAN ” Feep-wATER Heater, W. Wright, 


ndon. 
13,198. Hooxs for WraRInc APPAREL, H. Pound, 


ndon. 
18,194. Dryine Marteriat, C. F. Zeller, London. 
18,195. CLaypon Sprine WHERL, F. Claydon and G. P. 
Brown, London. 

18,196. Hanp Mortisinc Macurng, J. Clarke, London. 
13,197. INCINERATING INCANDESCENT MANTLES, A. P. 
Compin, London. 

18,198. WasHinc Macutngs, L. Bowen, London. 
13,199. Stream Trap, E. A. Adams and Wood and 
Gregory, Limited, London. 

13,200. Stkam Generators, O. D. Orvis, London. 
18,201. Twix, W. Deering, London. 

— Raitway Coupttnes, C. Burridge and H. Brown, 
mdon. 

18,203. Roap Veutc.ss, T. Hill, London. 

13.204. Exrractina Gutra-PERCHA from LEAvEs, G. 
Mitchell, London. 

13.205. Derivatives of IsovALERAMIDE, O. Imray.— 
(A. Liebrecht, Germany.) 

13,206. ImprEGNATING ARTICLEs with Srurca, C. D. 


18,207. Fitamenta, H. C. Gover and A. C. ‘Hyde, 
London. 

13,208. Stoprgrine Borties, H. Tomlins, London. 

13,209. Hoxtpgr for Nicut Licuts, E. H. Cooke, 


maon, 
13,210. Motors, A. J. Boult.—(A. Butavand, France.) 
13 211. Toots for Opgnrnc Cans, J. R. Reppen and A. 
Cheetham, London. 
18,212. Putteys, G. Puck, London. : 
13,218. Sincie Taicozr Mecuanism for Guns, M. A. 
Tighe, London. 
4 OverHeaD Protection from VEHICLES, J. 
Taylor, London. 
18,215. Non-REFILLABLE Borris, E. Hoericus, C. H. 
me, and T. A. Bryan, London. 
13,216. Lustnos of Borgnoigs, L. Scholvien, London. 
13.217. Bexr Fastenrnos, J. Duys, London. 
13,218. Sospenpers, H. T. Hazard, London. 
13,219. Desks, W. P. Thompson.—{S. €. Wherry, United 


States ) 

— Lire Guarps for Tramcars, P. Allinio, Liver- 
pool. 

— Caustic Sopa, J. T. A. Walker and J. T. Steele, 


mdon. 

13,222. Meters for Liquips, J. H. Stevens, London. 

13,223. Pozzuxs, E. Bull. London. 

13,224, Enoines, H. W. Gabell, London. 

13.225. Boor-cLEANING Macuinegs, E. Bull, London. 

13 226. ScarrotpinG, J. E. Bousfield.—(S. Mingozzi, 
Italy.) 

13,227. Kitys, W. Heyes, London. 

13,228. Vengxrs, J. C. Roberts, London. 

13.229. Couptines for Vexictes, H. A. Livock, 


Lond »n. 

13,239. Pews, A Breitfield, London. 

13,231. GeneRaTING EvEctTRIc EnErey, W. 8. Simpson, 
London. 

13 232. BurronHoLe Sewine Macutnegs, W. L. Wise — 
(Fabrik fiir Spezial nith-maschinen A. G.(Patente Julius 
Gutmann), Switzerland.) 

13,233. Liguip Compustisies, &c., E. A. Jeffreys, 

mdon. 

13.234. Arr-HeaTING Sroves, J. Langfield and I. 8. 
McDougall, London. 








13,235. CARTRIDGE Macaztnes, H. W. Holland, 
London. 

13,236. Boots, J. Metzmacher, London. 

13 237. MaNuFacTURE of Cement Pipgs, O. Neuhaus, 


London. 

13 238. Pyeumatic Lirr, C. H. Doebler and W. 8. 
Cooper, London. 

13,239 ALTERNATING CURRENT Motors, ©. Wiist-Kunz, 
London, 


29th June, 1901. 


13,240. Licensep VicruaLLeR’s Statper, R. 8. Corke, 

Tunbridge Wells. 

13,241. Mecuanicat Stroker, J. T. Clitheroe and W. 
Wilson, Rishton, Lancashire. 

13.242. Mepican Appitances, &c, F. W. 

London. 

13,243. CoLLapsi1BLeE Box, W. Parnall, Bristol. 

13,244. Or Can, A. C. Watson, Birmingham. 

13,245. Woop-woRkING Macutnery, W. Lent and A. 
Whitehead, Halifax. 

13,246. Miners’ Sarety Lamp, B. D. Williams, Ponty- 

idd 


Baynes, 


pridd. 
13,247. Exectric Tramways, W. H. Lamberton, 


Ww. 

Distittation of Coat, J. A. Martindale, 

Manchester. 

13,249. MovuLpING Apparatus, &c., J. Butler, Man- 

chester. 

13,250. Cotn-FREED Apparatus, J. 8. and J. B. Dum- 

bell, Wolverhampton. 

13,251. Opgninc Fesp Apparatus, T. Thompson and 

J. Heywood, Manchester. 

13,252. Cranks for Cycigs, A. W. Nightingale, 
G 


lasgow. 
13,258. Curtaixs Brackets, Xc., J. J. James, Bir- 
mingham. 
18,254. MgasurING Grain, H. Coghlan, Manchester. 
18,255. The Orton Couper, G. B. Orton, Patricroft, 
near Manchester. 
18,256. TRANSFERRING TELEGRAMS, R. Scharf, Berlin, 


Germany. 
13,257. STEAM-DAMPING AppaRaTvs, J. Vert and F, T. 
Laing, Glasgow. 
13,258. TipprInc Wacons, A. 8S. Nelson and A. Stewart, 
Glasgow. 
13,259. Corrs, J. Grant, London. 
13,260. Vermin Trap, A. A. Cruickshank, London. 
13,261. SCREW-PROPELLED VessELs, G. G. M. Harding- 
ham.—(@. Sollitt, Néw Zealand.) 
13,262. SrgaM GENERaTORS, T. Sugden, London. 
13,263. ScrEw1nc Dregs, J. Brockie, London. 
13,264. Book Marker, W. Delf, Brighton. 
13,265. Facttiratinc the INsERTION of Srups, 
MacCunn, London. 
13,266. Trae Switcuss, 8. Jevons and C. H. Offord, 
Birmingham. 
13,267. Cyciz Braxgs, W. Pilling, London. 
13,268. Hanoinc Ciotuss, R. Parkinson, W. Cookson, 
and J. Walmsley, London. 
13,269. Device for Eastnc Loom Suutries, G. Bur- 
H. D. Ledward, J. Crompton, and D. Barham, 
London. 
13,270. Razors, W. Howe, Sheffield. 
13,271. Partitions for ScHoots, H. Addison, Bir- 
mingham. 
13,272. PappED Rooms, A. Burgess, sen., A. Burgess, 
jun., and F. and E. Burgess, East Dulwich. 
13,273. Ratstna Wrinpows, R. Elliott, Whitley, North- 
umberland. 
— Macuine for Maxine Marquetry, A. Bohme, 
ndon. 
18,275. SeEwrnc Macuines, H. A. Klemm and S. W. 
Hessel, London. 
13.276. Rotters and Lepcrs for Boxss, R. Axelby, 


J. 


naon. 
13,277. PercussivE Rock Dritus, &c., Z. W. Daw, 
mdon. 
13,278. Sprttoons, A. Corbeil, London. 
13,279. Horse Curppers, W. L. Lord, London. 
13,280. Stuns, J. M. Stratton, London. 
13,281. Fotpine Boxes, R. H. Pye, London. 
13,282. RoLLER Buinps, G. Moessner, London. 
13,283. SuppLyrne Puriryinc ReaceEnts, C. Schmidt, 
London. 
18,284. Hoszk and Pier Courtine, 8. G. Railton, 
Liverpool. 
13,285. FLOUR-DRESSING MACHINERY, T. Pughe, Liver- 


13/286. Restuient Trres for WueeEts, T. Stermé, 
iverpool. 

18,287. CoIn-FREED AUTOMATIC Pranos, G. B. Rissone, 

London. 

18,288. Casxs, J. F. Pease and J. F. Pease and Co., 

Limited, Lordon. 

18,289. Bricks, C. le Tourneur-Hugon and F. J. de la 

Passardiere, London. 

13,290. VEGETABLE-DRYING APPARATUS, A. Prawatke, 


mdon. 
18,291. APPARATUS for STEP-ROLLING TUBES, J. Reimann, 
ondon. 

13,292. ARTIFICIAL LEAvE3 and Frowers, A. G. 
Harvey, Lee, Kent. 

13,298. Cyantpgs, E. C. Rossiter and G. 8. Albright, 
ndon. 

13,294. PERMANENT Way, A. Dix, London. 

13,295. Hacktine Macuings, J. Horner and W. Heap, 
London. 

13,296. Maxine Diver’s Dresses, F. H. Sprang, 


mdon. 

13,297. TreaTING Frsrous Mareriat, W. Martin, 
mdon. 

13,298. Lamp Stanp for Coox1ne Purposss, B. Roth, 
ndon. 

13,299. Waterway for Droramic Exarsitions, W. F. 


Darcy.—(G@. W. Schofield, United States.) 
13,300. SeconpARY ExEcTRIc Batrerigs, A. Nodon, 











ustrated : 
other machinny. e™ of steam engines and 


London. 
18,110. Brcycte Pump, D. Thursby and W. Hosking, 
Barry, Glam. 


Abel.—(Siemens and Halske Aktien Gesellschaft, Ger- 
many.) 





London. 
13,301. Srgam Enorng Tetecrapn, &c., E. Arfelt, 
London, 
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13,302. Treatine Gasgs, P. Naef, London. 

13,303, AcrTYLENE Lamps, L. Wise.—(B. 
Szalay, Austria.) 

13,304. Guy Sicuts, C. Ciudin, London. 


von 


1st July, 1901. 


13,305. Mgasurninc Cocks and Taps, J. Willoughby, 
Plymouth. 

13,306.  <ciomaeieal Joints, J. Willoughby, jun, Ply- 
mouth. 

18,307. SoLDERING Irons, J. G. Wallis and E. Bagnall, 
Birmingham. 

13,308. Marcu Boxes and Cicar Casgs, E. Townshend, 
Birmingham. 

13,309. ExpLosion Motors, W. J. Robb, Portadown, 
Ireland. 

13,310. Cisterns fur Urtnats, A. Barraclough, Heck- 
mondwike. 

13,311. Motors, E. Williams, Marchester. 

13,312. ArracHING Hanpies to Brusugs, A. Taylor, 
Manchester. 

13,318. Macutnes for Parntine on Carico, &c, The 
Calico Printers’ Association, Ltd., and G. Higgin- 
botham, Manchester. 

13,314. Boot Trex or Stretcuer, G. M. Connold, Bir- 
mingham. 

18,315, CoLLapsIBLE Parcet Carrier, E. J. Adams, 
Sheffield. 

= Bonnet Boxes, E. Redman, Nelson, Lanca- 
shire. 

13,817. Har Brus, H. Wood and H. Chandley, Man- 
chester. 

18,318. Constructine Laprgs’ Bopicgrs, M. Ronaldson, 


ow. 
13,319. Coverinc Roiigers with Inpia-RuBBER, R. 
ilne, Manchester. 
13,320. ArracuMeEnt for Srwine Macuryg, A. Timmis, 
Manchester. 
13,321. Muytuisine the Impact of CoLiipinc Trarys, 
E. Augenfeld, Manchester. 
13,322. Minruistne the Impact of CoLuipine Trays, 
E. Augenfeld, Manchester. 
— Tires for WHeets of Veuicies, F. J. Johnson, 
ondon. 
ae. Swrtcugs, C. Salmon and H. J. Creffield, Erith, 


ent. 

13,325. Macuineg for Begtiine Ciora, W. F. Reynolds, 
Belfast. 

— Axigs, F. W. Rushbrook and J. G. Reeve, 


mdon. 
13,327. Locxine Apparatus, W. Butterworth, Bolton, 


Lancashire. 
13,328. CuRVgD ARTIFICIAL ScaB3, W. Bligler, 
Ro 


lin. 
13,329. System of WrreLess TetecRApHy, R. Scharf, 
Berlin. 
13,330. Automatic Dir Cooter, J. Dalton, Sunder- 
land. 
13,331. Rounpasovt, D. Graham and J. Richards, 
London. 
—, Borers for Gengratine Steam, J. G. Halford, 
+cndon, 
13,333. Coryzor, F. G. Powley.—(Z. Sarason, Ger- 
many.) 
18,334. IsFLaTina Tires of Cycies, H. J. Bai wick, 
ndon. 


on. 

13,335. Stgam BorterR Furnaces, J. Whitehead, sen., 
W. and H. Whitehead, J. Whitehead, jun., and F. 
Whitehead, London. 

— Rm Brake for Cycrzs, E. W. Bohleé, Birming- 
nam. 

13,337. Curtery, W. A. Colley, Sheffield. 

13,338. Gas Enoines, F.,W. Cooper, H. Foster, and A. 
Beresford, Sheffield. 

13,339. CompREssED Arr Rartway Braxgs, E. D. Pass. 
—(La Société Anonyme des Freins ‘‘ Stop,” France.) 

13,340. Support for Bicycies, E. L. ornton, 


mdon. 
13,341. Tosacco Pripg, J. E. Seary and O. E. Smith, 
ndaon. 

13 342. Seats for VeLocipaprs, J. R. Park, London. 

3,243. Gas Morors, C. Crastin, London. 

13 344. Guanps, A. J. Stannah, Sydenham, Kent. 

13 345. Sicuts for Smatt Ars, K. G. Parsons and L. 
B. Taylor, London. 

13 346, Lappgrs, E. E. Campbell, London. 

13,347. DupL¥x Ting Instant Puncrure Remover, F. 
W. Pates, London. 

13 348. Looms, C. F. Kobes, London. 

13,349. CompPrEssinc CosHION TirEs, G. Robson, 
London. 

13,350. Winpow Catcags, D. Oglanby, London. 

13,351. IvsuLatine Conpuctors, C. KE. Woods, London. 

13,352. Beit Ciasps, H. M. Knight, London. 

13,353. Sats for SzaLinc EnveLopgs, W. Moseley, 
London. 

13,354. Bicycie Locks, H. M. Wood, A. H. Frost, C. L. 
Ames, and A. P. Granger, London. 

13,355. Marine TorcH and Rocket, W.J. Underwood, 
London. 

18,356. Explosion Enoinus, E. T. Birdsall, London. 

13,357. Opgratinc Vatvges, H. H. Lake.(B. W. 
Wrenn, United States.) 

18,358. Drytnc Mareriats, N. Graburn and J. B. 
Bessey, London. 

18,359. AMBULANCE, &c., J. Robinson and H. Gore, 


ndon. 

ag ore AtaRM LaBEL for Poison Bortriss, H. Brown, 
ndaon. 

13,361. VacrnaL Tose, H. Brown, London. 

13,362. AuTomaTIC VEHICLE CoupLines, F. J. Talbot, 


mdon. 
13,263. Drittinc Macutnges, P. A. Poppe and White 
Poppe, Limited, Coventry. 

18,364. Makinc Hotiow Bopigs, C. E. Steinweg, 
London. 

13,365. SEPARATING Matrices from Mera s, C. E. Stein- 
weg, London. 

13,366. Putteys, A. J. Boult.—(A. LZ. Moore, United 
States ) 

13,367. Fornacgs, R. Winter and V. Pappenheim, 


mdon. 

13,368. GASOLINE Rotary Motor, N. H. Motsinger, 
ndon. 

13,369. GLazep Sanitary Ware, E. H. R. Trenow, 


ndon. 

13,370. Opgninc Bottoms of Sxeps, W. Taylor and W. 
8. Hu , London. 

18,371. ALTERNATING-CURRENT Morors, E. Danielson, 
London. 

13,372, ALTERNATING-CURRENT Morors, E. Danielson, 
London. 

13,378. Batt-cocks, A. W. Murray, London. 

13,874. Firtines for Bgp-pans, J. Houghton, Liver- 


pool. 
13,375. Dyzinec Freres, O. Imray.—(C. Roesch and Cie., 


Germany. 
13,376. VAPORISATION and UTILISATION of Liqumps, E. 
Theisen, London. 


13,377. Cotourntnc Matrers, C. D. Abel.—(Actien- 
Gesellschaft jiiv Anilin-Fabrikation, Germany.) 

13,378. Repucep Inpico, O. Imray. — (Farbwerke 
cormals Meister, Lucius, and Briining, Germany ) 

13,379. Process for OBTAINING ALUMINIUM, G. Taddei, 

ndon. 

13,380. MATERIAL for affording Prorgction from the 
Sun, T. B. Powell.—(C_K. Powell, India.) 

13,381. Hats, M. Judah, London. 

13,382. Fire-arms, E. Harrison and J. V. Bonel, 
London. 

13,883. PicroriaL Enve.opg, A. Ausburger, London. 

13,384. ABSORBING SULPHURETTED Hyprocen, E. C. 
Scott, London. 

13,385. Stgam Generators, D. Roberts and C. James, 
London. 

13,386. Umprewas, J. E. Lloyd, G. E. Smith, and J. 
8. Goodwin, London. 

13.387. INTERNAL ComBUSTION Enornzgs, W. J. Holloway, 
London. 

3,388. AcruaTine SLIpINa Winvows, R. Carl, London. 

13,389. Packine Fruit, J. A. E. M. P. B. O'Brien, 
London. 





1339. Automatic Vexpinc Macainas, T. Hiittc- 
briiucker, London. 

13,391. Door Locks, G. Hibye and G. Thalbitzer, 
London. 

18,392. FORMALDEHYDE 
Groppler, London. 

18,398. Breech OPERATING MECHANISM, 
Schwarzlose, London. 

18,394. OpgraTiINc Dsvice for Recor. Loapgrs, 
A. W. Schwarzlose, London. 

18 395. Textite MarTeriats, G. 
London. 

18 896. Dentat Forcrps, L. Tatay, London. 

13,397. Hanp Lever Braxes, E. J. Hill, London. 

18,398. RECARBURISING Mera.s, J. W. Davis, London. 

13,399. Hanp ImpLEemeENt for Curtino Faprics, H. Lye 
and Yates and Co., Limited, London. 

13,400. Currine ArracuMEnt for Skwinc MAcuHINEs, R. 
B. Ransford.—(B. K. Cooper and C. Schutz, United 


Sotip Composition, R. 
A. W. 


de Keukelaere, 


States.) 

13,401. VenTILATING Fans, J. W. Sutton, London. 

18,402. Dynamos, M. Latour, London. 

18,403. Puririep Lactic Acrp, C. N. Waite, London. 

18,404. DISPENSING AERATED BEVERAGES, V. oF 
Durafort, London. 

18,405. Rips for UmprEvias, W. L. Wise.—(S. S. Fritz, 
Onited States ) 

18,406. ALARM Sionaxs, F. du Port, London. 

18 407. Pneumatic Trre Covers, W. T. Pritchard and 
E. Armitage, London. 

18.408. Constant Arr Pressurg, C. Neilsen, A. C. and 
L. 8. Andersen. 


2nd July, 1901. 


_— Pyeumatic Tire Covers, A. Latimer, Birming- 

nam. 

18,410. Privar for Etecrric Conpuctors, J. Dugdill, 
Manchester. 

13,411. Scorrace Contracts, C. Salmon and H. J. 
Creflield, Erith, Kent. 

~~ Pygumatic Harness Fittinas, W. Millard, 

Ww. 


go 
13,418. Ktin for Buryino Cement, F. Kilby, Bristol. 
13,414. Wert Forks for Looms, W. B. White, Burnley. 
13,415. HoLpgr for Etecrric INcaANDESCENT Lamps, G. 
Wallace, Dublin. 
emg The AcmkE FLanGs Joint, W. Davison, Sunder- 


ni 

13,417. Beer-tappine Cocks, J. W. Wright, Foxyards, 
near Dudley. 

13,418. Improvep Latue Stray, C. H. Clare, Man- 
chester. 

13,419. Kwyittine Macatng, A. Middleton and P. 
Barrett, Nottingham. 

13,420. Hack Saws, E. Leadbeater and B. O'Reilly, 
Sheffield. 

13,421. Pipe Courtinc, A. Malcolm and A. Luke, 
Grangemouth, N.B. 

—— DistntgcraTors, E. R. Sutcliffe, Armley, 

eeds. 

13,423. Desk for Drawinc, H. 8. Dawson, Man- 
chester. 

13,424. CicaretrTss, A. G. Taylor, Glasgow. 

13,425. Couptina for Raitway Wagon, J. Miller, 
Glasgow. 

13,426. Hoists, J. D. Blackburn, Glasgow. 

18,427. Macutnery for Sprnyino Cotton, J. L. Napier, 


Glasgow. 

13,428. Fans and Biowers for Borers, R. Davies, 
Swansea. 

13,429. Sewrsc Macuine, J. K. Macdonald.—(The 
Singer Manufacturing Company, United States.) 

13,430. Spggp Gearinc, W. Fairweather.—(Shattuck 
Manufacturing Company, United States.) 

18,481. ELecrricaL Conpvuctor, J. Gardner, Man- 


chester. 

18,482. Fastenrncs for Locks, &c., C. Gould, Bir- 
mingham. 

13,433. Fittine Sautries of Locm?, H. W. Wyman, 

ondon. 

13.434. Rotary Pump, H. Snaith, Darlington. 

13,435. Points for Tramways, P. U. Askham and W. 
Marshall, Sheffield. 

18,436. Tramway Porsts, P. U. Askham and W. 
Marshal’, Sheffield. 

13,437. Cork Fastener, S. Jonas, London. 

13 433. Comatrep Fort E.onomiser, G. J. Parkman, 
Portsmouth. 

13439 Burner Tips, A. G. Bayles, New York City, 
United States. 

13,440. INFLaTING Pyetmatic TrrEs, T. 8. Hughes, 
Lor don. 

13,441. Lamps for D.stxractine, &c., T. 8. Hughes, 
London. 

13,442. Fowt Coops, A. Neaverson, London. 

13,443. SoLprRtNo Irons, W. Pullen, Birmingham. 

13,444. Bepstrgaps, A. E. Phillimore, Birmingham. 

13,445. Cycte Brake Connections, A. T. Austin, 
Birmingham. 

13.446. Brake for Freg-wHEEL Cycixs, A. T. Austin, 
Birmingham. 

18,447. Roap Licuts, W. J. Hooks, London. 

13,448. DasHpoarps, A. J. Boult.—(H. L. Hall, United 
States ) 

13,449. PerroraTeD TeLEGRAPHIC Papsr, G. H. Hac- 
kett, London. 

13,450. Gas Limg, S. N. Yeadon and W. D. Mason, 


Leeds. 

13,451. Weicainc Macuines, M. Fraser, Leyton, 
Essex. 

13,452. ArTiFiciaL Stong, C. K. Graham, London. 
13,453. OvERHEAD Mono Rat.ways, M. Brochet, 


mdon. 

13,454. Cure for Scatps, D. K. Schuttyser, London. 

18,455. Spoots for Music Lis, H. H. Lake.—(The 
olian Company, United States.) 

13,456. Lupricator Pumps, H. Dewers, London. 

13,457. Cash Reoisters, E. 8. Smith and H. Giles, 
London. 

13,458. OpgraTine the Manvat Keys of an Oreay, H. 
H. Lake.—-(The olian Company, United States.) 

13,459. Device for Hotpinc Cigars, O. Imray.— 
(Winter and Adler, Austria.) 

13,460. BuRNING INCANDESCENCE MANTLES, W. Mackean 
and E. Walker, London. 

13,461. AcrUATING Brake MEcHANIsM, T. Eaglesfield, 


mn. 

13,462. TRaNsMITTING MacHINERY Motion, W. H. Waud, 
London. 

13,463. Curtinc Spots on Srencit Puiates, H. H. Lake. 
(The Lolian Company, United States.) 

13,464. Tackie Biocks, J. M. Ervin, London, 

13,465. Track Coup.ines, A. M. Craig, London. 

13,466. RatLway SwitcH Apparatus, The Westinghouse 
Brake Company, Ltd., and E. de M. Malan, London. 

13,467. Fturp Merers, F. W. le Tall.—(H. Chrisman, 
Onited States.) 

13,468. INTERLOCKING APPARATUS, The Westinghouse 
Brake Company, Limited, and E.-de M. Malan, 


ndon. 

13,469. Tarcets, L. B. Stevens and J. P. Annett, 
don. 

13,470. VARIABLE-SPEED DRIVING Gear, F. H. de Veulie, 


ndon. 

13,471. Currixe Music Sueets, H. H. Lake.—(7he 
folian Company, United States) 

13.472. Maxine Cotuars and Currs, L. A. Willard, 
London. 

13,473. REFRIGERATING Suarts, W. Schwarz, London. 

13,474. Securrnec Hatcuway Covers, H. I. Smith and 
C. P. Walsh, London. 

13,475. Macurne for Fotp1nc Boot Vamps, G. F. Dunn, 
London. 

13,476. Saw Sets and Tootn Gavozs, C. Samm, 


mdon. 

13,477. TRaNsMIssion of Power, H. W. H. Palmer, 

South Croydon. 

13,478. ELvecrric Rartways, C. Bach and K. Richard, 
rmen, Germany. 

— Apparatus for Makino Cuatn, J. Holloway, 
ndon. 

13,480. Enatnzs, J. 8. Giffen, London. 





13,481. Game of Skit, A. L. Garrett and H. Courtis, 
cndon. 
13 482. AuTomatic Musicau E. de 
Kleist, London. 
18,4838. Pepats for Moron Cars, F. H. de Veulle, 


INSTRUMENTS, 


ndon, 
13,484, Puttry Baws, J. J. Leahy and A. Parmiter, 
ndon. 
— Seats for Tramoars, W. H. Gittens, Liver- 


pool. 
18,486. Bock, J. Anschau, London. 
13,487. KgynoaRps for P1anorortes, G. Platzbecker, 


mdon. 
13,488. Beg-swaRM CatcHine Apparatvs, E. Stommler, 


13 489, RATLway Cuairs, 8S. P. Smeltzer, London. 
13 490. CHatr, Aktieselskabet Greisdalens Stoleog 
Mobelfabrik, P. M. V. Mikkelsen, and C. A. Ottosson, 


mdon. 
13,491. Maxina ROLLER Bearinas, F. W. Lanchester, 


mdon. 
18,492. Convayors, J. C. Hoshor and T. E. Platt, 
London. 
13,493. StgerRrna Device for Cycies, E. G. Wales, 
ndon. 
18,494. ENAMELLING on Meta Basgs, J. Steinberg, 


ndon. 
13 495. Press for Manuracturina Rops, W. Baisch, 
mdon, 

13,496. PoLtinc Down Trees, C. H. Underwood, C. 
A. Johnson, and W. R. Cole, London. 

18,497. Dentat Forceps, G. L. Bennett, London. 

18,498. Apparatus for UNLOADING Coat, H. J. Haddan, 
—(The Brown Hoisting Machinery Company, United 
States.) 

13,499. Apparatus for Burnina Fort, T. D. Kyle, 
London. 

18,500. Murrcers, A. G. Ronan, London. 

13,501. Automatic DisTRiBvuTion of MaIzs, G. A. Owen, 
London. 

13 502. Transmission of Mai Matrer, G. A. Owen, 
London. 

18,503. Toot Hoipsr, W. H. Wheatley.—(F. H. Nevins, 
United States.) 

18,504. Lock for Cicar Boxes, F. H. Mitchell and B. 
Wood, London. 

13,505. Twist Lace, T. I. and T. 8. Birkio, and C. 
Goodley, London. 5 

13,506. Macuines for Pressinc Lino.eum, H. W. God- 
frey, London. 

13,507. Apparatus for Burnino Vapour, A. Kitson, 


don. 
13,508. CavaLRy SkeTCHING Boarp, J. W. Mander, 
London. 








SELECTED AMERICAN PATENTS. 
From the United States Patent-office Oficial Gazette. 





669,017. Lusricator, C. Slater, Portland, Me.— Filed 
December 18th, 1900. 

Claim.—A lubricator, comprising an oil cup, a jacket 
surrounding the oil cup, a condenser for discharging 
condensation into the vil cup, a steam pipe leaning 
through the jacket, a valve operating in the upper 
portion of said steam pipe, a valve stem, a boxing, a 
flexible diaphragm in said boxing and with which 


(669,017) 





























ae 
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the said stem connects, a spring engaging with the 
upper end of said stem, means for adjusting the 
tension of said spring, and pipes providing com- 
munication between said steam pipe and the con- 
denser and between said steam pipe and the oil cup, 
substantially as specified. 


689,302. Gas Buryer, J. Franklin, Norwood, Ohio.— 
Filed October 22nd, 1900. 

Clain.—In a gas burner, the combination of a lower 
mixing member having means to supply air and 
means to supply gas to it and provided with a 
conical discharge nozzle, an upper mixing member 
having means to supply air to it also provided 
with a conical discharge nozzle inclosing and of 






SSS 









greater diameter than the nozzle of the lower member 
and adapted to receive the air and gas from the nozzle 
of the lower member for admixture with air supplied 
between the two nozzles from the upper member, 
and a mingling tube arranged to receive the mixed air 
and gas from the nozzle of the upper member, sub- 
stantially as set forth. 





639,696, Arraratus for Castinc MeraL, J. B, F, 
Herreshot’, Brooklyn, N.Y.—Filed April 21st, 1900, 

Claim.—(1) The combination of a series of moulds, 
each having a liquid-circulating system, with means 
for causing the said moulds to travel in a closed path, 
a stationary platform supported within the path of 
travel of the moulds, a water supply pipe forming the 
pivot of the system of moulds, located beneath the 
platform and in liquid-conducting communication 
with the liquid-circulating systems of the moulds, a 
furnace or other source of molten metal supply and a 
wary onnpesses ladle arranged in operative relation 
with the furnace and the moving moulds, (2) Ina 
casting apparatus the combination of an annular 


framework, a series of casting devices carried thereby 
and levelling devices for levelling the casting devicis 
independently of the framework. (3) In a casting 
apparatus the combination of an annular framework, 
a series of moulds having liquid-circulating systems, 
means for rotating the framework, a central supply 
pipe for supplying a cooling liquid and constituting 
the pivot of the apparatus, the said water supply pipe 
being in liquid-conducting communication with the 
mould liquid-circulating systems, a stationary plat- 
form located within the annular framework above the 
central supply pipe and means for pouring the molten 
metal. 
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669,804. PropeLter Suart Support, C. A. Parsons 
and A. D. Wass, Newcastle-upon-Tyne, England.— 
Filed December 22nd, 1900. 

Claim.—(1) A detachable fastening for propeller 
shaft supporting brackets consisting of soles formed 
upon said brackets in combination with sole plates 
permanently secured to the plating of the ship, sub- 
stantially as described. (2) In vessels having the 
ordinary lines of a fast vessel and using multiple pro- 
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pelicr shafis with one or more proyellers on each shaft, 
ashaft-supporting bracket constructed cf two standards 
having sole plates at one extremity for detachably 
securing said bracket to the plating of the ship and 
their other extremities formed with bearings for the 
propeller ‘shafts, said bearings connected by a cross 
member, substantially as described. 


669,896, ApraRaTUs ror SUPPLYING AMMUNITION TO 
TurRET oR Barsette Guns, A. 7. Dawson, West- 
minater, and J. Horne, Barrow-in-Furness, Rnyland. 
—Filed March 26th, 1900. 

Claim.—(1) The combination with a revoluble gun 
platform, a lift shaft attached to and revoluble with 
said platform and provided with cages for projectiles 
and explosive charges, a bogie mounted on said lift- 
shaft for charging a projectile cage, inclines for travel 
of the ammunition from a cage to position in rear of 
the gun, and a loading tray, of a movable segmental 
guide concentric with the gun trunnions and to the 
upper end of which said tray is pivotally attached, a 
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segmental rack on said guide, a pinion meshed with 
said rack, and a motor for driving said pinion to raise 
and lower the loading tray, substantially as described. 
(2) The combination with the loading tray, and the 
movable segmental guide concentric with the gun 
trunnions and to which said loading tray is pivotally 
attached, of a segmental rack on said guides, a pinion 


‘meshing with said rack, and a motor for driving said 


pinion to raise and lower the loading tray, substan- 
tially as described. 
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THE PARIS-BERLIN MOTOR CAR RACE, 





Tuat motor car racing has had some good result in 
assisting in the development of the mechanical vehicle is 
evident from the fact that the most ardent supporters of 
speed contests have been found among the F'rench manu- 
facturers; and ina plebiscite carried out some months ago to 
ascertain their opinions, they all, with scarcely an excep- 
tion, spoke of the advantages of racing as a means of 
perfecting their vehicles. On looking more closely into 
the matter it is easy to understand the position they have 
taken up over this question. The French invariably test 
their vehicles for speed, under the impression that if a 
car can travel fast and can stand the enormous strains 
and stresses of running at railway speeds over ‘ordinary 
roads it is pe that its organs are sound. The slightest 
defect in design or weakness in construction will soon 
declare itself, and manufacturers have therefore to 
exercise the greatest care in the building of racing 
vehicles. Each race has revealed faults that have had 
to be rectified, and has shown the inefficiency of new 
systems of motors and gearing which have been abandoned 
in time to save manufacturers and the public considerable 
sums of money. The result of these speed contests is the 
evolution of remarkably ingenious systems of mechanism, 
which have brought the motor car to a degree of improve- 
ment that would have been impossible in so short a time 
if makers had been left to their individual resources. We 
are no apologists for indiscriminate racing, or of racing 
‘under conditions which may constitute the slightest 
danger to the public, and certainly the Paris-Berlin race 
pointed to dangers that would have been appalling with- 
out a perfect system of organisation; but since so much 
has been said about the absolute inutility of racing we 
think it only fair to put forward the claims of makers 
themselves, who assert that the rapid development of the 
motor car industry in France is due entirely to the liberty 
they have so far enjoyed of testing their vehicles for 
speed. Atthe same time, it should be pointed out that 
France possesses special facilities for racing that do not 
obtain in any other country. The roads are remarkably 
good ; and considerable distances can be covered without 
passing through populated districts, while the public are 
so accustomed to motor vehicles that racing in France 
has caused an extremely small proportion of accidents. 

It may therefore reasonably be admitted that racing 
has served a useful purpose in assisting makers to obtain 
data as to the capabilities of their vehicles. The motor 
car is a new creation which has had to be developed on 
entirely new lines, and has presented problems of an 
extremely complex character. Experience in other 
branches of engineering proved utterly useless when 
taking up the designing and construction of motor 
vehicles; and in many cases such experience was so far 
misleading that makers of gas engines, when they came 
to build motors for vehicles, found that they had to forget 
what they knew, and learn by costly experience the spe- 
cial requirements of road locomotion before they could 
build satisfactory motor vehicles. Some of the most 
successful motor car inventors were not engineers at all, 
but were merely adapters of motors upon which they were 
able to work with a perfectly open mind. It is true that 
since the early days of the industry all this has been 
changed, and a new school of engineers has been created 
who, after making a special study of the internal combus- 
tion engine for road vehicles, have carried out wonderful 
improvements to this class of mechanism. But while 
manufacturers were working in an entirely new field, and 
were tentatively groping their way and gathering experi- 
ence as they went, they believed that the only means of 
rapidly arriving at good results was to submit their 
vehicles to the hardest possible tests. The speeds at- 
tained in those days were not sufficient to make racing 
dangerous, except to the drivers, who found that the 
primitive method of steering was very liable to cause 
accidents, while the top-heavy vehicles had a decided 
tendency to overturn when taking corners; but if a car 
failed to get through a race the makers were able to 
ascertain the reason, and in this way both the carriage 
and mechanism have been steadily improved. 

The result of these improvements is seen in the 
marvellous performances of the vehicles in the Paris- 
Bordeaux and Paris-Berlin races when, under favourable 
conditions, they attained speeds of sixty and seventy miles 
an hour, and here we find that the danger no longer lies 
in mechanical arrangements, but in the speed at which 
the vehicles are driven. Makers have got as much as 
they can out of the racing vehicle, and as speed is now 
merely a question of motive power and gearing, to which 
there is practically no limit, except as regards the weight 
of the car and the resistance of the pneumatic tires, it is 
obvious that nothing further can be gained by striving 
after speeds at which the vehicles cannot be safely 
driven. The Automobile Club of France has seen that 
the present tendency towards the construction of powerful 
cars is creating a serious danger, and has decided in 
future to fix a limit of weight; but so far as concerns 
racing on the highways, this restriction has become un- 
necessary in view of the fact that the French Govern- 
ment has suppressed motor car racing. Under any 
circumstances racing can only be justified when new 
problems arise that cannot be solved except by speed 
trials, and they were problems of an entirely new 
character which gave so much interest to the Paris- 
Berlin race. For some time past the motor car 
industry has been undergoing a notable change. German 
engineers have been making a good deal of progress in the 
building of motor vehicles, and in France there has been 
a tendency to direct research from the internal combus- 
tion engine to the “‘ mixed ” system of petrol and electric 
motors, under the impression that makers have got as 
much as they can out of the internal combustion engine ; 
but in the absence of the “ mixed ” cars in the race, and 
the accidents to steam vehicles, there was no opportunity 
for a fair comparison, and the petrol carriages had 
ni all their own way. They could not, however, 
ave shown up to any disadvantage in competition with 





steam and electricity, simply because they travelled at 
the maximum speed at which it was possible to drive 
them, and no other system can do more. Apart from 
the question of speed, the results from the point of view 
of regularity of running and the number of cars finishing 
the ay were much more satisfactory than had been 
anticipated. A dozen vehicles covered the 744 miles in 
less than 20 hours, or at an average of more than 37 miles 
an hour, while of the 110 cars that started from Paris, 
47 reached Berlin. This is certainly a heavy deficit, but 
by far the majority of the failures took place in the cate- 
gory of light carriages, most of which were not built for 
racing purposes, and were quite unable to stand the 
enormous strains of being driven at full speed over 
indifferent ‘roads. Of the 48 light carriages only 12 
arrived at Berlin; but of the 40 large vehicles 23 
succeeded in terminating the race, and the others were 
mostly put out by accidents through collisions when 
turning sharp corners, or when trying to pass other 
competitors. The Napier vehicle, driven by Mr. 
8. F. Edge, ran into the stone balustrade of a bridge 
as he was passing another car when his view was entirely 
obscured by the dust. There were very few serious 
mechanical derangements to the big cars, and while troubles 
were numerous, they were usually set right on the road, and 
merely resulted in loss of time. If the Paris-Berlin race 
did nothing else it would have been remarkable for the 
qualities of endurance shown by the cars. They were 
subjected to such jolting and shocks when travelling over 
the German roads that it is surprising so large a pro- 
portion of vehicles succeeded in reaching Berlin at all, 
and the rough usage they received was evident from an 
inspection of the cars after the race. Several of them 
had been in collision and were damaged fore and aft. 
There were few competitors who avoided collisions of 
some sort or another. The corners in Belgium frequently 
turn off at right angles, and are bounded by walls, into 
which the unfortunate competitor ran in the event of his 
taking the turning too wide, and the thick dust that rose 
up behind each car was a prolific source of accident. 
One man preferred to drive his vehicle into a tree to 
going through the crowd that over-ran the road. And 
yet with all these collisions there are no recorded instances 
of wheels or axles breaking. There were plenty of wheels 
buckled and axles bent, but no breakages, and the 
machinery seems to have shown remarkable resistance to 
shocks. 

This resistance may appear the more curious as the 
motor itself is placed in the fore part of the carriage, 
where it might be expected to suffer from collision ; but 
makers have provided against accidents from this cause 
by fixing the motor quite independently of the underframe 
carrying the body. The motor bonnet is usually made 
large for the sake of appearance, and the engine is placed 
low down on a concentric steel frame, so that the outer 
frame serves the purpose of a protective belt which takes 
the force of any shock. This gives the car a very low 
centre of gravity, and with a wide track and long wheel- 
base it is practically impossible for the vehicles to 
over-turn, while the arrangement necessitates at the 
same time the employment of small wheels with a high 
gear, and their smallness permits of the wheels being built 
much more strongly than with larger diameters. In 
racing vehicles most of the weight is in the machinery, 
and to compensate for this the weight of the carriage 
body is reduced to the smallest limit. The body is 
nearly always constructed of some alloy of alumi- 
nium, and the same metal is employed for the motor 
box and gearcase. In order to qualify for the category 
of light carriages the weight must be brought down to 
750 kilos., and makers cut away superfluous material to 
such an extent that some of the light cars had a very 
absurd appearance. In one case the carriage body was 
entirely removed, and across the under frame were fixed 
a couple of cylindrical tanks for water and petrol, and 
seats were placed upon them for the driver and mechanic. 
In other complete carriages every ounce of unnecessary 
material was dispensed with. The mudguards were cut 
out in a skeleton frame, over which canvas could be 
stretched in the event of rain, and even the pedals for the 
brakes were bored out for lightness. 

One of the most satisfactory features of the race was 
the behaviour of the tires. The motor car engineer has 
always been troubled by the necessity of limiting the 
weight to the resistance of the pneumatic tires, and as the 
new racing vehicles weigh more than a ton, there was a 
good deal of curiosity to know how the tires would stand 
the work put upon them. It is difficult to imagine a 
more ttying test than the run from Paris to Berlin. Not 
only do the roads cut up the tires when travelling at high 
speeds, but the hot weather assisted in bringing them up 
to a very high temperature, and yet, despite this rough 
treatment, there was no instance of a tire bursting, from 
which it is clear that, in perfecting them to meet these 
new conditions, manufacturers have succeeded in producing 
tires with plenty of margin of resistance over the weight 
of the vehicles, and if they prove satisfactory for racing 
cars, it is obvious that they must give still better results 
for touring carriages. It is true that the tires were 
changed at the end of each day, but this does not alter 
the fact that tires capable of carrying heavy racing 
vehicles two or three hundred miles, with no other trouble 
than punctures due to nails and flints, do everything that 
can be reasonably expected of them. It can, therefore, 
fairly be said that the manufacture of tires has been 
keeping pace with the improvement in the motor vehicle, 
and as they have shown themselves capable of standing 
a maximum of weight, they will prove all the more efficient 
when motor car engineers begin to turn out exclusively 
commercial vehicles of lower power, and consequently of 
less weight. 

While the racing vehicles were giving a demonstration 
of speed, an excursion of touring cars had been organised 
over a longer route through the south of Germany, the 
idea being to show the trustworthiness and regularity of the 
ordins.:y commercial carriage. Each car had to be strictly 
of a ‘ourist type, and carry its full complement of pas- 
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sengers, and they were to cover the distance from Paris to 
Berlin in eight stages. The times were taken at the start 
and finish of each day’s journey, and awards were to be 
made for the vehicles running with the greatest regularity, 
consistent with a good average touring speed. There 
were fifty-four starters, and forty-one were officially timed 
on arrival at Berlin, but, as a matter of fact, only two or 
three which had become damaged through accidents failed 
to complete the full journey, and the others continued as 
independent tourists, after being disqualified at the inter- 
mediate stages through arriving late. Most of the delays 
occurred through punctures and collisions with trees and 
the gates of level crossings, which must be attributed to 
inattention in driving, but during the long run no incident 
of any importance took place. 

The Paris-Berlin race is the last speed contest that 
will be held on the public highways in France, and 
probably also in Germany, and while the authorities 
are getting alarmed at the phenomenal speeds of these 
vehicles, the makers themselves have no desire to 
persevere in a direction which can bring them in no 
further honour or profit. It is not likely, however, that 
racing will be entirely suppressed, as there is a class of 
owners who look upon the motor vehicle merely as an 
instrument of sport; and if they cannot race on the high- 
ways they will, no doubt, be able to satisfy their crav- 
ings for speed on special tracks which are to be con- 
structed in France and Belgium, with a circumference of 
two or three miles. While this will leave an opening for 
the disposal of costly racing machines, which have up 
till now formed a no small part of the French motor 
car trade, the tracks will at the same time serve as a 
trial ground for experimenting with new vehicles, and 
will thus to a large extent compensate for the suppression 
of racing on the highways. It is probable, however, 
that manufacturers are quite satisfied with the speed 
qualities of their vehicles, and now see that they have 
everything to gain by adapting the experience obtained 
in racing to the perfecting of light commercial carriages, 
and it will be found, indeed, that the Paris-Berlin race 
will have the immediate effect of turning their energies 
in this direction. 








OF ELECTRICAL ENGINEERS.— 

VISIT TO GERMANY. 
(From our Special Correspondent.) 

On Friday morning, July 5th, many of the party started 
on their return to London; but on Thursday afternoon 
and Friday morning other sections proceeded to Dresden 
to join in the annual meeting of the German Electro- 
technical Society, otherwise named the Verband Deutscher 
Elektrotechniker. 

In Dresden we became temporarily, on the friendly 
invitation of our German colleagues, members of .the 
Verband, and shared all their privileges so far as our 
ignorance of the native language and customs enabled 
us. Our election into the Verband was testified to by our 
pinning on our coats a wonderful device in German black, 
white, and red, representing a ‘“ hérnerblitzableiter,” or 
high-tension two-horn arc-extinguisher. We also each en- 
joyed a free pass over all the Dresden electric tramways, 
the most extensively developed network in Europe. Our 
proceedings were of a different character and flavour from 
those in Berlin. They were, let me say, rather Gisbert- 
kappisch than Macmillanly. On Thursday evening com- 
mencement was made with a “ Begriissungsabend,” or 
“‘ evening welcome-entertainment,” in the spacious hall of 
the Gewerbe Haus. Here at hundreds of small tables 
genial and ever-shifting little groups of friends listened to 
an outpouring of Saxon song, wit, and humour, to the 
accompaniment of beer ad libitum. Smart little postboys 
delivered to each table copies of the first number of the 
new technical journal for Befeuchtungswesen, which, as 
the preface explains, is the “ science of wetting,” not only 
external, but more especially internal, with various suit- 
able qualities of liquor. In Germany Beleuchtungswesen 
is understood to mean chiefly the science of electric 
lighting. The Saxon conception of language lends itself 
to punning of a sort tending towards extravagant 
hilarity. The twelve large pages of the journal keep the 
ball rolling along every line. Here we find the revered 
name of Uppenborn taken very much in vain. It is 
proposed to start a daily evening paper in which all the 
scientific, technical, industrial, political, and social 
news is woven into the web of a continuous romance, 
and variousspicy specimens from forthcoming numbers are 
quoted, all relating to recent personal experiencesin Berlin, 
and on the journey thence to Dresden, and even intro- 
ducing references to present underground controversies 
in London. It is to be hoped that Wilfried and Ada 
may not read these pages, or may not recognise them- 
selves in doing so. The best joke in the paper is the 
personal message, tesslerated express from America, 
announcing the “lightning-quick” invention of the 
“ Chrono-Accumulator,” to which the inventor was 
driven by want of time within the daily twenty-four 
hours to do all that had to be done in firmly establishing 
telegraphic ccmmunication with the planets; in setting 
the earth’s axis upright in order to improve climatic con- 
ditions, and to utilise the present low market prices of land 
atthe North Pole for the laying out of orange farms in these 
latitudes ; in attracting to, and collecting upon the earth’s 
surface the irons abounding in the sun’s atmosphere ; 
and various other equally urgently important projects. 
By the new invention those members of the human race 
who have time hanging idly upon their hands, by means 
of pressing a button to make contact through an 
aluminium-iridium electrode of 2°64 square centimetre 
area bound to the scalp under the hair or wig, store up 
their superfluous time in a pocket accumulator battery 
weighing 12} grammes, and having a capacity of 200 to 
800 hours, according to the intelligence of the charging 
individual. Every three to eight weeks his battery is 
discharged to a grand central public station, from which 
those who are in need of extra time can buy at low 
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rices. At first difficulties were encountered with the 
experimental apparatus, owing to the characteristics of 
stupidity and laziness being found in the time so stored ; 
but the inventor assures us that he has overcome these 
by inserting switches in series in the circuit apparatus 
whereby, for example, the laziness is shunted and passed 
through a transformer, which coriverts it into mechanical 
or electrical horse-power. Thus, in the inventor's labora- 
tory, where he keeps sixty-seven men supplying him and 
his assistants with extra time by these means, their lazi- 
ness after conversion by this transformer is sufficient for 
the electric lighting of all the testing rooms. The super- 
fluous time of animals has been already largely utilised ; 
and, after an unfortunate accident to Professor Kniftlig 
—anglice, Professor Up-to-Tricks—in the course of 
experiments on a baboon, wherein the unlucky professor, 
ordinarily of a placid and taciturn temperament, became 
so extraordinarily lively that the supply had to be 
switched off with lightning promptitude, it was found 
that by keeping in stock a menagerie of sloths and apes, 
and mixing the time derived from them in the proportion 
of 45 of sloth to 55 of ape, a supply of extra time, very 
suitable for the average man, could be sold at a very 
moderate charge per hour based on the Wright system. 

Equally farcical, but not so clever, was the performance 
given on the stage of the Gewerbe Hall, wherein Pro- 
fessor ‘‘ Fates,” which is German or Saxon slang for 
‘“‘ pure nonsense,” fills up Mr. Leclanché with lead oxide 
and sulphuric acid, whereupon the unfortunate gentleman 
swells and lengthens to such an extent that, after all 
manner of very violent remedies have been tried in vain, 
he has to be shot to prevent him bursting through the 
walls and roof of the laboratory. In the course of this 
somewhat ponderous, tedious, and not very brilliant, 
burlesque, a very pretty child ballet was introduced, in 
which the movements of the dancers were supposed to 
represent the to-and-fro peregrinations of the ions be- 
tween the electrodes of the battery. 

On Friday morning was begun the serious work of the 
meeting, very few Englishmen forming part of the 150 
to 200 members present. In his introductory speech, 
the President, Professor Hartmann, of Frankfurt, men- 
tioned that Dresden came second only to Berlin in the 
magnitude of her public electricity works, the output 
mounting up to 19,000 horse-power. He offered special 
greeting to the visitors from Austria and from England, 
to the latter of whom he addressed some sentences in the 
English language, and politely encouraged them by 
declaring that in many respects they offered an example 
worthy to be followed by German electrical engi- 
neers. He hoped that they would carry away a 
favourable impression of the works they saw in 
Dresden. He declared electro-technical science to 
be cosmopolitan. He lamented the present apparent 
depression of the industry in Germany, but felt sure that 
patience, skill, industry, and self-dependence would soon 
make them start ahead again. He briefly referred to 
recent developments in invention and enterprise, and, in 
view of the many thousands of young men now studying 
in the schools for the electrical profession, uttered a 
warning regarding the essential necessity of practical as 
well as theoretical training, recommending an apprentice- 
ship in works to be taken, if possible, before the college 
course. 

Other speeches of general welcome were made by Dr. 
Schelcher and Councillor Dr. Kérner, of Dresden, as 
also by Professors Rohn, Scheit, and Erhard. The 
annual report of Council was then read by General 
Secretary Gisbert Kapp. The membership of the 
Verband has gone up to 3112. The funds seem 


to be in a very satisfactory condition. Next came 
the reports of various investigation committees 
appointed last year. Professor Budde, of Dresden, 


presented that upon rules ensuring safety upon 
electric railways, recommending the adoption of those 
already provisionally used at Kiel, with a few modifica- 
tions referring to the sections to be used for currents 
other than the main motor current, earthing the con- 
trolling gear, and fuses for various parts. The Kiel 
rules are to be found at page 663 of No. 31 of the 
Electrotechnische Zeitung for 1900. These were 
unanimously agreed to after some discussion as to 
whether they should be modified so as to take note of 
the voltage employed, which it was decided not to do. 
The next report, presented by Mr. von G. Dettmar, of 
Frankfurt, dealt with rules for introducing uniformity 
in the commercial testing of electrical machines and 
transformers, and in the terminology to be used in 
reporting such tests. It appears that a good deal of 
looseness has come into existence in the use of 
German terminology, especially in respect of alternate- 
current and three-phase motors. In these latter it 
was decided that ‘ primary” and “secondary” were 
better terms to use than “stator” and “rotor,” so 
long as the electrical action alone is referred to, 
and that the term ‘‘dynamo” should be restricted 
to machines whose main work is the generation of elec- 
tric energy from mechanical energy. The report has not 
great importance in regard to English terminology; but 
it excited much interest among the Germans, and was 
discussed at considerable length and in lively fashion. 
The next, presented by Director Dr. Passavant, of Berlin, 
deals with the rubber insulation of wires and cables. 
Tables giving the least proper weight of rubber for a 
series of copper sections are given. The proposed rules 
were adopted without discussion. Professor Epstein, of 
Lahmeyer and Co., in Frankfurt, next read his Commit- 
tee’s report on methods of testing the permeability and 
hysteresis in iron sheet. The hysteresis loss per 
kilo. in watts for maximum B 10,000 per square 
em. and a frequency of 50, measured in samples 
from four sheets weighing not less than 10 kilos., is to be 
taken as the standard coefficient of quality. The sheet 
thickness to be used in the tests is not to be outside the 
limits, °3 to ‘5 mm. The whole magnetic circuit used 
in the test is to be of the iron under investigation, and 
is arranged in the form of a square. In the absence of 








special exact measurement, 7°7 is to be assumed as the 
specific gravity of iron. Disputes on doubtful results 
are to be referred to the Charlottenburg Government 
Laboratory for decision. These recommendations were 
considerably disputed in the meeting, as leaving the way 
open to misunderstanding and evasion, Dr. Beinschke, 
of Berlin, taking the lead in the opposition ; but they 
were adopted unmodified by a large majority. 

The last report upon lightning protectors was pre- 
sented by Herr Priicker, of Hanover, and did not evoke 
any discussion. Thereafter similar committees for 
the ensuing years were elected, the additional new com- 
mittees: having for subjects of investigation ‘ Stray 
Currents,” ‘‘ Materials,” and “ Patents.”” A somewhat 
important resolution was carried to the effect that the 
Verband as such should not deal with commercial and 
customs-duty questions, except by way of receiving or 
giving information. Diisseldorf was fixed as the place 
of meeting of the Verband in 1902. In the latter part of 
Friday’s and throughout the Saturday sitting several 
papers were read and discussed. The first of these was by 
Professor M. Schieman, of Dresden, upon “ Electrical 
Express and Local Train Services,” and was mainly an 
outline history of the subject. It was illustrated by 
lantern pictures of various motor cars. Next Chief- 
Engineer Meng, of Dresden, read a full description of the 
various municipal electrical works of Dresden. On Friday 
and Saturday afternoons these works were visited by 
large numbers of our party, and in another issue we will 
give a few particulars concerning them. Dr. R. Franke, 
of Hanover, read a very interesting paper upon the 
“ Determination of the Ratio of Irregularity in Electro- 
Motors and Generators,’ which called forth lengthy and 
interesting discussion, and which we propose to give in 
resumé in a later issue. Herr F. Eichberg, of Vienna, 
next gave, in a form very much cut short, his paper upon 
the “ Transformer-characteristics of Continuous-current 
Armatures,”’ in which he showed his. power of using 
elegant geometric methods of investigation. This paper 
we will also notice further in another issue. The last 
paper read was one on a “‘ New Installation Material made 
and used by the A.E.G. for Overhead Transmission,” 
which mainly referred to the use of aluminium in con- 
junction with other materials. 

The afternoon was spent in visiting the steam-heating 
central station, which warms over half a dozen of the 
large museums and Government buildings clustered 
round the neighbourhood of the Schloss, and various 
electric lighting and power central stations. As the 
statistics of these are interesting, I propose to return 
later to the subject. 

On Friday evening fully six hundred guests gathered 
together for dinner in the large hall of the Vereins Haus. 
At this dinner, which was excellent, made _beauti- 
ful by wondrous profusion of flower decoration and 
skilful arrangement and colouring of electric illumination, 
and especially enjoyable because of the genial and 
intellectual Germany company which the scattered 
members of the English party of ninety-two ladies and 
gentlemen were privileged to meet, a company including 
all the leading scientists and engineers of Saxony, besides 
others from every part of South and North Germany 
and West and East Austria-Hungary, a great deal was 
done. It took a long time to do it. We sat down at 
half-past seven; a very few retired at half-past eleven; 
this present writer, along with many others, gave in and 
escaped about one in the morning; but the function was 
not concluded until between two and three. In extent 
and duration it resembled a Japanese historical drama. 
It must be remembered that nearly all Germans still 
adhere to the good old custom of eating a more or less 
lengthy dinner in the middle of the day. Therefore, no 
eager appetites exist in the evening. Thus an evening 
function like this, although it may be called a dinner— 
actually named a “‘ Festmahl ’’—is not really much con- 
cerned with eating. Itis called for the purpose of making 
speeches, and of conversation. On this occasion the 
courses of the dinner followed at a regular time-spacing of 
one hour, or a frequency of za455 per second; and as the 
positive part of the wave covered at most three minutes, 
the negative part felt very empty indeed to English 
stomachs when these were not conjoined with tongues 
able to enter into sustained conversation with German 
neighbours. Thus all the resources of sweet music from 
the orchestra of the King’s Own Bodyguard Grenadiers 
and of the hidden sketch-book and the publicly avowed 
wine-glass—you cannot unprovokedly toast your neigh- 
bour’s health more than four or five times in one evening 
—failed to carry many of our British friends far into the 
night or morning in brisk and wakeful spirits, nor, indeed, 
without many a yawn or heavy sigh less carefully con- 
cealed than the sketch-book. The excellence of the music 
culminated in a perfectly beautiful oboe rendering of 
Mozart’s Larghetto by the artist Lederer, with full 
orchestral accompaniment. The speeches seemed end- 
less in number, but owing to the size of the 
hall they were so loud as to be for the most part 
inaudible. Still, judging from the thunders of applause 
and long rolls of rattling laughter, they were in parts 
intelligible to large portions of the audience, and the wit 
sparkling through them was very fully appreciated by 
those within reach and acquainted with the vernacular. 
The President of the Verband, Professor Hartmann, led 
off with the toast of Kaiser Wilhelm, whom he denoted, 
as is the current fashion in the Vaterland, Chief Engi- 
neer of the German race, and King Albert of Saxony, to 
whose friendly, fostering interest he attributed the great 
extension of municipal engineering in Dresden. Some of 
the English, misconceiving the tenor of the toast, and 
forgetting the existence of a King of the territory within 
which they dined, substituted Edward for Albert, and 
afterwards strove to prove that they were right by evi- 
dencing the fact that it was the British National Anthem 
which we all sang, led by the band, after the toast. Then 
Mr. Engineer Schiemann, of Dresden, welcomed and 
toasted the guests from foreign countries, for whom Mr. 





Gisbert Kapp returned thanks, recalling the remembrance 








of his eighteen-year-long membership of the English 
Institution, assuring its members of the high esteem in 
which its work has always been held by European electro- 
techniker, and concluding by proposing a triple “hoch!” 
to the English I.E.E. Then the City of Dresden, its 
people, and especially its hospitable Electro-technical 
Verein, was honoured and thanked in a speech by Herr 
Direktor Mamroth, of Berlin. Thanks for this were 
given by Oberbaurath Ulbricht, of Dresden, in a speech 
which appeared to be one continued fusilade of witty 
shots, and in which he especially wished good health to 
the members’ wives present and their absent families. 
In elaborating this theme, he succeeded, without exciting 
opposition, in likening wife and man to mechanical engi- 
neering,. who was getting old and stiff, and electrical 
engineering, who went forward full-blooded and vigorous 
—a somewhat ungallant Darby and Joan combination 
arranged to the evident disadvantage of the weaker sex, 
its want of gallantry, however, being covered and hidden 
in the racy flow of humour. This, however, gave Dr. 
Budde, of Berlin, his opportunity when, later on, he 


toasted the ladies. It so happens that—following 
the custom of the A.E.G. catalogues—our menu 
card was, on its outside, emblazoned with a 


brilliantly radiating figure of electricity, in whose 
personification the characteristics of feminine beauty 
were fully, and even strikingly, developed without the 
obscurities afforded by vain silks or gauzes; and Dr. 
Budde declared that Herr Ulbricht’s speech had led him 
to put on his spectacles, and that, after careful micrc« 
scopic examination of this figure, he had found in it 
almost undeniable traces of evidence of the female 
gender. This triumph of the ladies’ cause and overthrow 
of mere man was greeted with applause and laughter 
that rang so loud and long as to be caught up and echoed 
by the gathered crowd in the street outside. Mr. Alex. 
Siemens returned thanks for the I. E. E. of Britain. Mr. 
Oscar von Miller, of Munich, proposed a vote of thanks 
to General Secretary Gisbert Kapp for the excellent 
arrangements he had made for this annual meeting and 
for all his labours of the past year, to which Mr. Kapp 
replied in hearty and genuinely modest terms. It was 
now long after midnight, and, although the flow of wit 
and humour bid fair to roll on unendingly, your corre- 
spondent ceased to be there either in body or in spirit. 
He had not contracted with the Editor for more than five 
hours of dinner. 

On Saturday evening the whole party spent some 
pleasant hours in the garden restaurant called the Wald- 
schlésschen, where both outdoor and indoor music were 
provided, the latter for the encouragement of those who 
wished to dance. This garden is situated on a height on 
the north side of the Elbe, and commands an extensive 
and beautiful view of the city and its picturesque sur- 
roundings. The banks of the river were illuminated on 
this occasion to heighten the gay effects of the city 
lights ; and the postman A. X. added still more effectively 
to the brightness of the evening. 

On Sunday morning those who chose to get up early 
made a visit to the new Lischwitz Suspension Railway. 
This runs up the steep face of a hill on the north bank of 
the Elbe to a site of great beauty, and, therefore, a 
favourite for excursion parties. The views from here are 
probably the finest to be had in the immediate neighbour- 
hood of Dresden. The railway is only 350 m.long. The 
carriages are slung from overhead girders, which run up 
in a parabolic curve, giving a gradient at the foot of 
1 in 3°68, and at the top of the ascent of 1in 2-5. The 
line was formally opened on May 6th of this year, and 
public traffic commenced on May 11th. The maximum 
Sunday traffic has been 12,000 passengers. The struc- 
ture and working of this railway, which is the second of 
its kind, one other similar line being in operation at 
Stuttgart, are extremely interesting. 

On returning from Lischwitz, we started at noon by 
train to Weblen, on the Elbe, to perform the final 
function of the Verband annual meeting, namely, to 
climb the forested rocks of the Saxon Switzerland, 
overhanging the river between Wehlen and Rathen. 
On the summit affording the finest views — 
namely, the Bastei—is a large restaurant, and 
here our party, numbering between 300 and 400, had pro- 
vided for them an excellent midday dinner, which from 
the exigencies of the circumstances was of a scrambly 
and noisy character. The occasion certainly did not 
permit any approach to “ ueber all Spitzen, Schweig und 
Ruh’”’; and the magnificent, and to the geologist, in- 
tensely interesting scenery, would no doubt be still more 
impressively beautiful under other conditions. But a 
party of men and women winding in a cue of over half a 
mile in length through mountain forest paths has charac- 
teristics which lend a picturesqueness of their own to 
such surroundings, and it was in any case a pure joy to 
look upon and take part in the excessively hearty and 
vigorous enjoyment of the true German in his provincial 
mood. The descent from the Bastei to Rathen, 
through the Schwedenlicher, a series of extra- 
ordinarily narrow and intricate gaps, through the huge 
broken piles of gigantic rocks covered with a wild and 
lovely luxuriance of woodland, afforded unrivalled oppor- 
tunities for gaiety, and formed a memorable scene worthy 
to be celebrated in a Wagner opera. Both English and 
German cameras kept snapping all along the way, and 
several large “official ” photographs were taken at passes 
of special difficulty. After coffee at Rathen we boarded a 
special steamer, decorated with scores of flags of all the 
nations, and sailed down the river to Dresden through the 
gleaming beams of the setting sun, which set the waters 
aglow in rich chromatic brilliance and lit up the faces of 
the crags, towering above us with their dark fringes of 
pine and oak, with a glory of Saxon colour unsurpassable 
in harmony of tone and variety of tint. We sailed down 
to the accompaniment of flute and bassoon, of song and 
dance, of “prosit” and “hoch! lebe wohl,” at every 
table; and when we disembarked under the “ Briihl’sche 
Terrasse’’ we felt that a certain large number of German 
and English cousins had become better and closer friends 
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than before. Certainly we return to England deeply 
impressed with gratitude for the extremely genial and 
kindly and almost lavishly abundant hospitality which has 
carpeted and hedged on either side and arched over all the 
paths of our wanderings this 1901 summer through the 
Teutonic Home Land. 








CABLING THE EDINBURGH TRAMWAYS. 
No. IL. 

Turns are only four power stations for the whole system 
of Edinburgh cable tramways, the two principal being at 
Tolleross in the south-western part of the city, and at 
Shrubhill on the north-eastern side, near the Leith boun- 
dary. The other two are the old station of the two northern 
lines, which is being re-modelled, and a small new station 
at Portobello, rendered necessary by the extension of the | 
system to that place. Tollcross is the principal power 
station at present, five cables being driven from it. It is 
a spacious building with the front built of pink-coloured 
freestone, the remaining parts being constructed of red | 
brick of a fine quality and colour, especially on the inside. 
The engine-room is lined to a height of 4ft. or 5ft. with 
white enamelled tiles, relieved by some courses of green. | 
Lofty iron truss roofs with large lights are employed. | 
The room is also provided with overhead travelling girder 
cranes worked by chains from the floor, and these are in 
turn traversed by powerful windlasses capable of lifting 
any part of the machinery. The building includes engine- 
room, boiler-house, carsheds, accommodation for tension 
races, machinery for changing cables, various stores, 
pump-room, engineer’s room, small stable, &c. A portion 
of the car-sheds forms a second storey above the tension 
races. The cars are drawn into the building by an 
auxiliary cable up an incline on to a traverser, by which | 
they are moved sideways, and sent into the various lines. 
The boilers, of which there are four, are of the marine 
type, 10ft. 6in. in diameter and 12ft. long. The furnace | 
gases are made to traverse the whole length of the boiler | 
four times, and pass round superheating steam-pipes on | 
the top and through economisers of the Calvert type | 


before entering the main flue. The advantage claimed for | 
| 


these Calvert economisers is that they extract the heat 
more thoroughly than those of the ordinary type from the | 
circumstance that the gases strike first on the hottest | 
parts of the pipes and leave at the coldest ends. The | 
pumps for feeding the boilers are vertical double-acting, 
with cylinders 10}in. in diameter and 18in stroke. There 
are two separate feeds from the pumps to the boilers, the 
one through the feed-water heaters of the Berryman- 
Wright design and the economiser, the other direct from 
the pumps to the boilers. By this arrangement all the 
boilers can be fed either with hot water or cold water, or 
any number with hot and the remainder with cold. 

On a second flat above the boiler-room there are 
extensive coal stores, and the coal is let down through 
Pipes and automatically fed into the furnaces by Vicars’ 
mechanical stokers. An expeditious mode of raising the 
coal into the stores deserves notice. It has to be carted 
& short distance from the railway, and a special form of 





| cylinders placed side by side. 





~ wr. 


cart is used provided with a detachable iron shell which 
holds the load. On a cart arriving the shell is raised by 
a small steam crane into the stores, where the coal is 
tipped out and the shell again lowered into its place in the 
cart. Duplicate steam-piping from the boilers to the 
engines is provided, and all the pipes both to and from 
the engines pass through large roomy subways, and none 
of them appear in the engine-room. 

The cable-driving machinery consists of three pairs of 
horizontal compound non-condensing engines, with 
Each pair is of 500 horse- 
power, with a steam pressure of 160 lb. per square inch 
and a speed of 45 revolutions per minute. The high- 


| pressure cylinders are 23in. in diameter, and the low- | 
pressure 40in., with a 5ft. stroke. 


The governors 
are so adjusted that the speed of the engines will not vary 
more than 10 per cent. even when the engine load is 
suddenly increased 100 percent. The permanent varia- 
tion in speed with empty and full loads does not exceed 
4 per cent. Only two pairs of engines are required at a 
time for driving all the five cables, one pair being always 
kept in reserve. The main shaft, which is divided into 
sections, carries three fly-wheels 16ft. in diameter, one 
between each pair of engines. Italso carries two grooved 
driving drums 14ft. 6in. in diameter, arranged for thirty- 
two ropes ljin. in diameter. These ropes pass over two 
driven drums on the countershaft 30ft. in diameter. The 
large diameter of these driven drums permits of the drums 
on the engine shaft revolving at a higher speed, and con- 
sequently of a larger amount of work being thus taken 
out of the boilers and engines than could otherwise be got 
without driving the cable at too high a velocity. Provision 


is also ingeniously made for increasing to a considerable | 


extent the power of the engines, should that be rendered 
necessary by any future extension of the tramway system, 
by removing the present grooved driving drums on the 
main shaft and substituting smaller ones, which would 
admit of an increased number of strokes per minute, a 
plan which is greatly facilitated by the system of rope 
drives. It is estimated that by increasing the revolutions 
in this way from 45 up to 65 per minute, the horse-power 
of each engine will be raised from 500 up to about 950 
without altering the speed of the big drums and cable- 
driving pulleys. A good illustration is to be seen at this 
station of the advantage of using cotton ropes for these 
drives. One of these was provided with cotton ropes and 
the other with ropes made of Manilla fibre, and the cotton 


| ropes have remained unchanged, while the Manilla ropes | 


have given some trouble by stretching, and that, too, 
rather unequally. 

The five cable-driving pulleys for driving the five 
cables, each 10ft. in diameter, are mounted on countershaft. 
These pulleys have deep V-grooved rims for gripping the 
cables. Adjacent to each of these is another grooved 
‘‘idler’’ pulley. Its function is to press down the cable 
so as to bring it into contact with a much larger portion of 
the rim of the driving pulley, and also to deliver it at a 
more convenient level. Fig. 8 gives a view of one of the 
driving pulleys, together with the idler pulley, and shows 
the course of the cable. There are also auxiliary engines 
for moving the cable slowly at night for examination 
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purposes, and also for laying on new cables and removing 
old ones. These are of the inverted vertical type, 
developing 70 horse-power at 150 revolutions per minute, 
with steam at 120]b. pressure. ie 
Another novelty as far as cable-driving machinery is 
concerned is the use of “ Lindsay coil clutch” on the 
countershaft for connecting it with the cable-driving 
pulleys, as shown in Fig. 8. This consists essentially of 
| a large coil spring round a prolongation of the axle of the 
driving pulley, and this spring can be tightened or 
slackened by the application of a lever. The lever is a 
small compound one, with its limbs set at right angles, 
the one being horizontal and the other vertical. When 
the horizontal limb is moved up or down by a vertical 
rod acted on by a hand winch, the vertical limb is moved 
backwards or forwards in a. K@¥izontal direction, by which 
the spring is either tightened or slackened. When the 
spring is slack, the countershaft, in revolving, leaves the 
pulley and cable stationary. By this means the driving 
pulley can be thrown in or out of gear in an instant, and 
it can be made to revolve at a lower speed, if desired, by 
| allowing a certain amount of slip. In case of anything 
| going wrong with the clutch, the driving pulley can be 
keyed on to the countershaft by inserting a slot key, in a 
way provided for that purpose, in the axle and counter- 
shaft. The chief advantages claimed for the Lindsay 
clutch are that it cannot go on with a jerk, and that while 
it is being applied there is no end thrust on the shaft, the 
| pressure being in the direction of the motion instead of 
| at right angles to it, as is the case with most clutches. 
Tension races.—New features of importance have also 
| been introduced into the arrangement for maintaining 
the proper tension upon the cables. The tension race for 
each cable consists of a platform of brickwork, raised to 
a height of about 3ft. above the floor, and upon this a 
pair of rails is laid for the tension carriage to run upon. 
The tension carriage is a heavy structure of iron, mounted 
on wheels, carrying a large horizontal pulley on top, and 
provided with tail ropes acted on by heavy tension 
weights, which tend to draw it in a direction away from the 
engine-room. Another large and massive fixed pulley is 
placed at the extremity of the race next to the engine- 
room. This pulley is set neither horizontal nor vertical, 
but in an oblique position with its higher side on a level 
with the horizontal pulley of the tension carriage and the 
other lower down. The cable, on leaving the driving 
pulley in the engine-room, passes out at a high level until 
it reaches the tension carriage, when it passes round the 
large horizontal pulley and then back again towards the 
| engine-room until it reaches the higher side of the oblique 
pulley, round which it passes and is then delivered at the 
under side of this pulley at a much lower level. It then 
passes out of the building alongside of the entering 
portion of the cable. New cables are apt to stretch for 
some time, but as this goes on, the tension carriage is 
drawn farther and farther away from the fixed pulley by 
the tension weights, and a larger and larger loop of the 
cable taken up, and in this way the tension on the cable 
is kept constant. Instead of the tension weights rising and 
falling in deep vertical wells at the farthest end ot the 
tension race, as usual, the tail ropes are passed round 
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small pulleys there and taken back along the floor to the 
engine-room, where they are passed over small pulleys 
on the top of lofty iron pillars near the end wall. The 
weights are thus made to hang and work up and down 
on the face of the wall, where they are constantly in 
sight of the superintending engineer, who can tell from 
their movements how the various lines are working. His 
attention is also called by sound to any sudden decrease 
in tension, as chains suspended from the weights make 
a loud rattling noise on the floor if the weights descend 
rapidly. These tension weights vary from 14 cwk. to 
about twice that amount, according to the length of the 
cables upon which they act. On leaving the tension 
races each cable passes below a vessel containing Arch- 
angel tar, which lets down upon it a slender thread-like 
stream of tar, by which means the cables are kept con- 
stantly coated with that substance. The five cables are 
then carried out to the street along a lofty tunnel. The 
two cables which work the routes north and south of the 
station are made to overlap to a considerable extent in 
the pit under the tracks ; and the cars change from the 
one cable to the other in the same way as in passing 
from a main to an auxiliary cable, the mere opening and 
then closing the gripper making the transfer auto- 
matically. The other three cables are carried from the 
tunnel in blind conduits to their respective routes, where 
they have to do work. 

Shrub-hill power station.—As much more ground was 
available at Shrub-hill than at Tollcross, the station 





here forms the principal depét for cars, and contains 
various workshops, such as 


repairing pits, carpenters’ shop, painters’ shop, accom- | 


smithy, machine shop, | reserve. 


and at the various junctions and crossings, thirteen in all, 
at every one of which one or other of the cables is returned 
homewards towards the power station. Instead of passing 
the cable as usual round a large horizontal pulley, which 
keeps the two portions a considerable distance apart, two 
large vertical pulleys are placed in a deep pit, the one a 
little in front of the other, and slightly tilted over to one 
side. The cable passes on over the top of the extreme 
vertical pulley, goes under it, and then back’ up over the 
top of the second and tilted pulley. The returning portion 
of the cable is thus made to run for a short distance very 
near to the outgoing portion, and then it follows in its 
conduit the route of the cross-over track to take the car 
over to the return line. On the car reaching the extreme 
end of the track, the driver has only to release his gripper, 
and without moving the car change his driving-wheel to 
the rear gripper, which now becomes the front one, and 
the returning portion of the cable is in position to be 
picked up in the ordinary way by merely closing the 
gripper. This construction enables the car to be taken 
to the extreme end of the track with the cable, and to 
start back from the same spot with the cable, without 
any necessity for using either momentum, gravitation, or 
manual labour, as in the case of the older cable lines. 
Henderson-row station —Henderson-row power station, 
from which the two northern lines have been wrought, is 
being modified and enlarged; and an additional pair of 
tandem horizontal engines, of 450 horse-power each, 
is being added to provide power for working a third 
cable from this station. One of these engines will be in 
The portion of the Golden Acre route from that 
terminus south to Henderson-row is to be wrought by 


modation for various stores, besides numerous other con- | one cable, while the remainder of that route up to its 








Fig. 8—DRIVING AND IDLER PULLEYS 


veniences ior which space could not be found at Toll- 
cross. The steam engines, boilers, and various driving 
machinery are exactly similar to those at Tolleross; only 
there are at present but three boilers, two pairs of engines, 
and one rope drive. One pair of engines is always in 
reserve. Space has been reserved in the engine-room for 
another pair of engines, rope drive, and other requisite 
machinery for working the three miles of street length in 
Leith, should that come to be arranged,as is expected. 


terminus at Prince’s-street is to be worked by the new 
cable, which is then to pass in a tunnel through below 
that thoroughfare to the foot of the Mound, which is to 
be the terminus of the new route. The cable is then to 
pass along the Mound, Bank-street, George IV. Bridge, 
Forest-road, and Lauriston-place on to Tolleross and 
back. At this station the power has been transmitted to 
the countershaft by spur gearing, and the same method is 
being adopted with the new engines. During the twelve 


The buildings here are also very spacious, and no less hand- | years or so which these northern lines have been at work 
some than those at Tollcross. On page 57 is a view of the | they have given every satisfaction, and proved economical 
interior of the engine-room, in which, owing to the extra in working. At first there were some brief interruptions 
space, a better view of the machinery can be got than at | to traffic, mainly by accidents caused to the cables 
Tollcross. Two cables are being wrought from this station | through the inexperience of drivers who were new to the 
at present, one of which is the longest one inthe system, work; but these were soon got over, and there is every 
being over 6} miles. It passes up Leith-walk to the | reason to believe that once the horse cars are all replaced 
General Post-office and then southward along the Bridges | by cable cars, and the drivers have all had some ex- 
to Lower Liberton and back. Near the top of Leith- | perience at their new work, interruptions to traffic from 
street it leaves the sinuous tramway track and takes a | causes of this kind will be as rare on the new and more 
short cut in a tunnel past the corner of the Register House, | complicated system as on the northern lines. 
doing no work at this junction, either going or returning, Portobello power station is being steadily proceeded 
except driving one of the two auxiliary cables. This is | with, the outer walls being now completed, with the 
the most complicated of all the junctions and crossings, | exception of those of the car sheds. The machinery here 
and involved a great deal of intricate special work. It | is to be somewhat different from that of the other two 
presents no difficulty in working, however, once the | new stations. The boilers, three in number, are to be 
drivers are acquainted with it. An interesting feature at | smaller than those at the two main stations. There is 
both the principal power stations is the automatic arrange- | to be a pair of tandem horizontal engines of 350 horse- 
ment for keeping the machinery lubricated, which effects power each, with a steam pressure of 160 Ib. per square 
a considerable saving both in labour and expense. The | inch, and 4ft. stroke. The high-pressure cylinders are to 
ubricating substance, which is of the consistence of palm | be 20in. and the low pressure 32in. in diameter. One 
oil, is filled from time to time into a cylindrical vessel, | engine will be kept in reserve. The power is to be trans- 
acted upon by a piston, which presses it through a series | mitted to the countershaft by spur gearing. Two cables 
of small copper or brass tubes to all parts of the machinery | are to be driven from this station, one eastward to Joppa 
requiring lubricating. In certain cases parts moving | 13,000ft. long, and the other up to Edinburgh General 
rapidly have to be connected with other parts at rest, and | Post-office, 35,000ft. in length. 
this is managed by an ingenious arrangement of jointed | In conclusion, it may be mentioned that the cost of 
tubes. | this great Edinburgh installation has already exceeded a 
Another improvement deserving of notice is the mode | million sterling. Once the cable cars are all in use, the 
adopted for returning the cables at the suburban termini | total driving power for the system will amount to about 





24 horse-power per car, of which 9 horse-power will be 
always in reserve, so that the power actually in use at 
any time will be 15 horse-power per car. 

The engineers for the undertaking have been Mr. 
W. N. Colam, M. Inst. C.E., chief engineer, and Mr. J. 
Cooper, Assoc. M. Inst. C.E., borough engineer of Edin- 
burgh; Mr. James More, jun.. M. Inst. C.E., has acted as 
chief engineer for Dick, Kerr, and Co., leaseholders 
of the tramway system, and contractors for much of the 
work, 








LIGHT OIL-MOTOR CARS. 
By Capt. C. C. Lonaripag, M, Inst, Mech. E, &c., 
No, III. 

Most spray carburetters are of the scent spray type, in 
which a fine jet of liquid is drawn up and into a current 
of air, by which it is pulverised. Instances are the 
carburetters of Daimler, 1889, de Dion-Bouton, Mors, 
Peugeot, Amadée, Bollée, &c. The majority of these 
carburetters draw the petrol from a constant-level reser- 
voir, fitted with a float regulator, the object being that, a 
layer of petrol of uniform thickness being maintained, the air 
should be uniformly enriched. For automobile work, the 
constant-level reservoir appears rather a fallacy. Heavy 
vibration must cause the float to rise and fall when it 
should not, and thus destroy the level, or even fill the 
reservoir. In hill climbing or descending also the float 
is liable to jam. Again, the amount of petrol drawn up 
the jet depends on the intensity of the air current, 
which in turn is governed by the aspiration of the 
motor. If the motor speed, then, is reduced to a 
certain limit, the air current may be insufficient to 
draw up the petrol required, and the engine stops. On 
the other hand, as long as the aspiration is effective 
the amount of petrol drawn up remains practically the 
same, although the engine speed and work may be 
considerably altered. Thus the spray carburetter is 
uneconomical as well as complicated. The liability of 
the fine jet hole to stoppage is another weak point. In 
the Henriod and in the Chauveau carburetter constant 
level is discarded, and both spray and contact action is 
employed. 

Another method of spray carburetting is the Pieplu 
system, employed in the French Forest engine of 1890. 
The petrol surface is whipped by a rotating cylindrical 
brush, and the air as it passes becomes charged with 
spray. In the Ideal motor of Hardy and Padmore a 
patent wick is used by which the petrol is said to be 
sucked up and delivered, not as liquid, but as fine spray. 

Considering the ease with which air can be impregnated 
with such volatile liquid as petrol, it seems strange that 
so many makers adhere to complicated and inaccurate 
carburetters in lieu of a simple positive measure, such, 
for instance, as a measuring pump, combined with 
evaporative plates of metal, gauze, &c., over which the air 
passes. It is, however, in the writer's opinion, very 
questionable whether it is advisable to mix air with the 
spirit before the latter is delivered into the cylinder. 
Many American makers, and, it is believed, the large 
majority of German manufacturers, deliver 1 measured 
quantity of petrol either in a liquid state, or at least 
uncharged with air, direct into the cylinder. This has three 
distinct advantages: it is simple and accurate; it 
admits of the engine running with increased efficiency by 
employing higher compression without danger of pre- 
mature explosion. 

have now shown how carburetting the motor 
charge is commonly effected, and we pass to the final 
stage of preparation, namely, vaporising the oil or 
petrol; that is, still further breaking it up by the applica- 
tion of heat. The heavier the oil the more difficult is 
this operation. All attempts to force the vaporisation of 
a heavy oil by the mere ee of heat results in 


chemically decomposing the li 


iquid, leaving soot and tar 
in the vaporiser. sentir. it has been found that 


the best method of vaporising a heavy oil is to bring it 
into intimate contact with air heated to the moderate 
temperature, say, of 800 deg. Cent. Light oil also is 
naturally even more amenable to this treatment. 

The number of different ways in which vaporising 
is accomplished form the basis for a further classification 
of motors into three classes :—(1) Motors in which the oil 
is vaporised in a chamber cut off from the cylinder at the 
time of explosion. (2) Motors in which the oil is vaporised 
in a chamber open to the cylinder at the time of explosion. 
(8) Motors in which the oil is vaporised in the cylinder 
itself. 

(1) An instance of an oil motor in which the oil is 
vaporised in a chamber isolated at the time of explosion 
is the Priestman petroleum engine. The oilis sprayed into 
a vaporising reservoir heated by lamp and exhaust gases, 
and separated by a valve from the motor cylinder. 
The oil is vaporised in presence of the whole air charge. 
This method is open to several objections. In the first 
place, the heat of the vaporising reservoir raises the tem: 
perature of the charge to an undesirable degree before 
compression. This reduces not only the efliciency but 
also the degree of compression, since the additional heat 
of a high compression might cause premature explosion 
and back-ignition in the reservoir. Petroleum engines, 
therefore, constructed on this plan are of lower power for 
their size. A petrol engine of this design would be some- 
what less affected, for the vaporiser would not require to 
be so strongly heated, and there would be less danger of 
premature explosion, since light oil vapour is less easily 
ignited by hot surface contact; some danger, however, 
would exist, and constitutes an objection to this type of 
motor. 

(2) The motors in which the oil is vaporised in a 
chamber open to the cylinder at the time of explosion 
include most heavy and light oil motors. he oil 
vapour is formed in a small vaporiser, swept away or 
mixed with the fresh air entering usually through « 
separate valve. The advantage of this arrangement is 
that while a small portion only of the air enters the 
vaporiser, heated by a lamp or the exhaust, the main 
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body passes cool into the cylinder. But, as already 
stated, the writer does not believe it is necessary or even 
advisable to heat the petrol or mix it with air before 
delivery into the cylinder. A further objection, especially 
in small motors, is that the vaporiser and its port breaks 
the unity of the combustion chamber and exposes large 
cooling surfaces to the gases on explosion. 

(8) The third class of motors are those which vaporise 
either in the cylinder or a special prolongation of it. In 
the latter case, this quasi cylinder vaporiser remains 
filled with the hot gases of the preceding explosion, and 
in the presence of these gases, aided by the heat of the 
chamber walls, the oil is vaporised. The compressor 
stroke of the piston forces air into this vapour. At first 
the mixture is too rich to be ignited, but more and more 
air is forced in until, at the end of the stroke, the mixture 
becomes explosive and is fired. Instances of this 
arrangement are the Hornsby, the Robey, the German 
Capitaine, the Bonsard of Geneva, and the Henriod- 
Schweizer, kc. The 4 ee is not satisfactory, for the 
vapour and air never become uniformly mixed through- 
out, and combustion is therefore imperfect. Low 
maximum pressure and loss of power in the motor are 
the results. Moreover, should there be a miss-fire, the 
chamber remains full of explosive mixture, to which 
fresh vapour is added, resulting in a very violent 
explosion, to withstand the possibility of which the 
engine must be built with extra strength. 

Yor light oils there seems no reason for employing 
the prior vaporising necessary with heavy oil. A very 
simple plan, therefore, is merely to inject the charge of 
petrol into the cylinder and let the air and heat do the 
rest. An illustration of this method is the American 
Weber gasoline motor. The petrol is drawn from a tank 
and supplied direct to the cylinder in a fluid state. No 
vaporiser is used, nor does the petrol come into contact 
with air, and so form an explosive mixture, until it 
reaches the combustion chamber. In the Otto gasoline 
motor, built by the American company of that name, no 
carburetter is used. The oil is pumped from an air-tight 
tank to a valve acted on by the governor. This admits a 
given quantity to the cylinder, when it is immediately 
pulverised by the incoming air and rendered explosive. 
No air reaches the petrol on its passage from the tank to 
the cylinder. In the German Liitzky petrol motor of 
the Maschinen Gesellschaft, Nuremburg, the benzine is 
conveyed to the cylinder in a liquid state and vaporised 
per stroke as needed, instead of being used to charge the 
air in a ee vaporiser. In fact, in almost all Ger- 
man petrol motors care is taken to exclude the air until 
the oil reaches the cylinder. This is the case even where 
a separate vaporiser is used. Thus, in the oil motor of 
Dopp Brothers, Berlin, each charge of oil is separately 
converted into vapour withcut any air, and highly super- 
heated before it is admitted, in finely divided currents, 
to the combustion space, where it is mixed with air. 
Herr Dopp claims that this method ensures regularity and 
completeness of combustion, low oil consumption, and 
quick, regular working without vibration. Inthe Russian 
Kablitz motor also naphtha is injected into a red-hot 
vaporiser open to the cylinder, and immediately vaporised 
by the compressed air. 

The writer recommends the methods described in the 
above paragraph to English manufacturers of light oil 
motors. The practice of charging liquid oil unmixed with 
air readily lends itself to accurate measuring of the 
charge; it contributes to the safety of an engine workin 
with light oil, and it enables high compression to be use 
without danger of premature explosion. The influence 
of compression on motor efficiency is enormous. As a 
further precaution against premature firing, it is quite 
possible to practically complete the compression before 
the oil is injected. In fact, this plan is adopted in the 
extremely high-compression Diesel motor. Here the oil 
-8 injected in a liquid state, and at once into the body of 
the compressed air. The whole oil is instantly vaporised 
and burnt, before it has time to condense inst the 
walls. Combustion is independent of the speed of flame 
propagation, because each particle of oil as it enters 
finds sufficient air for its combustion. Violent explosion 
is thus avoided. 

IV. Charge compression.—In a very early stage of gas 
engine development it was demonstrated that diminution 
of gas consumption resulted from increased compression 
of the charge. It was established that, for any given 
mixture, the pressure produced by ignition was propor- 
tional to the compression pressure before ignition. Thus, 
doubling the pressure before explosion, doubled the power 
of the explosion. The explanation of this phenomenon lies 
in two facts: First, that high compression brings the 
charge molecules closer together, and thus quickens com- 
bustion. Secondly, that high compression, confining the 
volume of the charge into a mie space, reduces the 
cooling surfaces, and thus the loss of heat by conductivity. 
: In practice, compression is limited by several considera- 

tions. In the first place, assuming a given oil charge, 
increased compression increases the violence of the 
explosion, and therefore demands greater strength and 
weight in the motor. But here there are two directions 
in which progress might be made. The first is to sub- 
stitute for the usual iron castings, steel tube cylinders, 
and jackets, with wrought steel heads. Considering the 
number of wasters, and the amount of machining required, 
there is very little doubt that steel-built motors would be 
as cheap, if not cheaper, than castiron. The reduction in 
weight would admit of larger cylinders, and these, with 
the higher compression, would enable reduced oil charges 
to give off the same horse-power with considerably easier 
running. The main factors, then, that limit compression 
are of a different nature. They are the difficulties of 
keeping the piston and valves tight; and, finally, the 
necessity of seeing that the negative work and the 
increased friction does not exceed the greater efficiency 
obtained—the ratio of increase in efficiency decreasing as 
the pressure is raised. It is, however, certain that, by 


e writer deals elsewhere with the difficulty of piston rings for 
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steel cylinders, 





discarding carburetting and vaporising, present com- 
pressions might with advantage be considerably in- 
creased before any of the limiting difficulties beccme 
serious. 

V. Ignition, explosion, and combustion.—The rapid 
ignition, inflammation, or spreading of flame throughout 
the whole mixture is technically termed ‘complete 
inflammation.”’ Inflammation of inflammable mixtures is 
accompanied by chemical combinations. When these are 
rapid and violent their manifestation is styled “explosion.” 
Explosion developes heat, and, if expansion is restrained, 
“pressure.” The rapidity of this increase in pressure is 
a measure of the “ progress of explosion,” and explosion 
is complete when maximum pressure is reached. The 
time taken to produce maximum pressure is the “ time 
of explosion.” Among the chemical reactions of 
inflammation is burning of carbon to carbonic acid, and 
of hydrogen to water. This constitutes ‘“ combustion.” 
Combustion is not necessarily completed when inflam- 
mation and explosion are complete, and incomplete 
combustion is the chief cause of smell in the exhaust. 

Certain phenomena accompanying ignition merit con- 
sideration. In the first place, since the rate of inflam- 
mation measures the violence of explosion, it follows 
that by igniting the mass of a charge at once the trans- 
mission of shock is greatly increased, and what is known 
as the Berthelot explosive wave is approached. This is 
a manifestation due to sudden and great mechanical 
disturbance, caused by the rapid expansion of the ignited 

articles. Even weak charges, by ignition in bulk, may 
made to rapidly generate maximum pressure. The 
fact is of importance, because by its proper use maximum 
pressure can be obtained at the most favourable moment, 
namely, at the beginning of the stroke. The means to 
effect ignition in bulk are a long and powerful flame, or 
the use of a small separate port or chamber properly 
connected with the main combustion chamber. If this 
is filled with explosive mixture and ignited a rush of 
flame is projected into the main vessel, ensuring almost 
instantaneous ignition. The shape of the combustion 
chamber, also, has much influence upon the rate of 
inflammation. When the chamber is cylindrical and 
large in diameter compared to axial length, ignition is 
extremely rapid. The flame, in this case, is confined at 
starting, and being rapidly deflected by the cylinder ends, 
shoots through the whole mass. 

There is another phenomenon, which is very imper- 
fectly understood. This is the real or apparent suppres- 
sion of heat in the inflammation of every explosive 
mixture. For some reason, nearly half the heat that 
should appear is suppressed. The result is that the 
maximum pressure which should be yielded by the 
chemical constitution of the charge is not obtained. We 
shall see later on that a large percentage of heat loss is 
due to the cooling action of the piston and cylinder walls. 
But this does not account for the suppression observed. 
By some it is supposed that the high temperature of 
explosion partly decomposes the explosive mixture, 
diluting it with free constituents that do not re-combine 
until the temperature falls. As re-combination takes 
place, combustion is resumed, and heat again evolved. 
The theory has much probability. Others, among them 
Dugald Clerk, have recourse to the fact, observed in 
many chemical reactions, that in a chemical combination, 
where no neutral or diluent substances are present, the 
first part of the reaction proceeds rapidly, but the 
sequence is slower as neutral substances are formed. 
Others, again, contend that the full heat is really evolved, 
the apparent suppression being due to the greater heat 
absorption by the increased heat capacity—increased 
specific heat—of the gases. 

As the best explosive mixture is that which gives the 
maximum pressure and maintains it for the maximum 
time, it might be worth inquiring more closely into the 
causes of the suppression of heat. If complete combustion 
could be obtained at the period of highest temperature 
and pressure, that is, at the beginning of the stroke, 
instead of well into the expansion, efficiency would be 
increased. 

The methods of ignition in internal combustion engines 
are by surface contact, incandescent tubes, electricity. As 
regards the first method, air carburetted with heavy oil 
vapour easily ignites by contact with a metal surface at 
a comparatively low temperature. But, when light oil 
vapour is used, ignition is not so readily obtained, owin 
probably to the greater chemical stability of petro 
vapour. Ignition by surface contact with the heated 
walls of the combustion chamber has, therefore, been 
employed chiefly for heavy oil motors ; for instance, the 
Hornsby-Akroyd, the Robey, the Capitaine, &c. The 
method is unsatisfactory. To ensure ignition the walls 
of the combustion space must be maintained at nearly 
800 deg. Cent. If this is obtained in light running there 
is likely to be overheating at full load, and vice versd. 
To enable the main walls to be kept cool the combustion 
chamber is often split up by an internal heated igniting 
device; but this breaking up of the unity of the com- 
bustion space interferes with the completeness of the 
explosion. Further, to maintain heat it is necessary to 
leave the combustion space full of hot gases, and this is 
not to be pornionswite A very favourite method of 
ignition for heavy oil motors, and until recently for light 
oil motors, was the incandescent tube. It is simple and 
effective as far as it goes. But it does not readily lend 
itself to governing by varying the time of ignition. In 
high winds also the heating lamp is liable to extinction, 
and in the case of an overturned car it may easily cause 
fire. The neatest and most convenient plan is the 
electric, and preferably the magneto-electric igniter, such 
as the Simms-Bosch, &c. It eliminates the danger of fire, 
and it can be used for varying at will the time of ignition. 
For additional reliability both cars and launches may 
well be fitted with incandescent tubes and magneto- 
electric igniter. 

VI. Expansion.—A weak point in all internal com- 
bustion engines is the very limited expansion. Pressures 





are discharged long before they are fully utilised. This 





is the more regrettable, because, in continuing expansion, 
the heat loss to the cylinder would be less than in the 
earlier part of the stroke, since the temperature of the 
gases would have fallen. With the object of increasing 
economy by expanding the gases to a volume greater 
than existed before compression, several ingenious 
engines have been devised. Of these, the Atkinson Cycle 
is well known. In this engine, a linkage is introduced, 
causing the piston on its exhaust in-stroke to move close 
up to the cylinder cover, but on its compressing in-stroke 
to leave considerable space. During the expanding out- 
stroke, after explosion, the piston makes its longest 
sweep, and during the charging out-stroke it gives its 
shortest stroke. The design introduces complications 
unsuited to the small motors under discussion. More- 
over, for such motors great expansion is unsuitable, as 
the reduction of the volume of mixture used at each 
stroke with a cylinder of given size might easily cause 
the relative loss of heat by conductivity to more than 
neutralise the gain of the expansion. 

A more important point for small motors is rapidity of 
expansion. Professor Witz experimentally established 
that heat utilisation in an engine increases with the 
speed of expansion. In other words, a greater amount of 
the heat of explosion is converted into mechanical work 
the quicker that conversion takes place; the reason 
being the less time that is given for the heat to be 
absorbed by the piston and cylinder walls. From this 
law, it follows that increase of piston speed tends to 
increased efficiency. This is undoubtedly true; but a 
restriction to speed in small motors is the question of 
wear and tear, since short stroke and high speed induce 
a rate of reciprocation that may seriously affect durability. 
Moreover, with very high speed care is required in design- 
ing the ports and valves, so as to ensure full charges and 
complete exhausts ; in this respect valveless motion has 
an advantage. 

Another step towards rapid expansion is increasing the 
diameter of the cylinder relatively to the length of the 
stroke. This principle, adopted by Capitaine in his oil 
motor, is correct and useful for designing high-speed 
motors, and it has been followed by several later makers. 
In the Accles-Turrell light car motor, for instance, the 
cylinder diameter is made equal to the length of the 
stroke, both being 3°75in. In the de Dion-Bouton 1°75 
horse-power motor the cylinder diameter is 2jin. and the 
stroke is 23in. In the Gobron-Brillié motor the cylinder 
diameter and the stroke are both 3°15in. 

The peculiar construction of this last motor and that 
of the Koch and similar motors, namely, two pistons 
moving in opposite directions in the same cylinder, have 
already been noticed, and its favourable influence on rapid 
expansion has been mentioned. 

The limit of rapid expansion js the velocity of explo- 
sion; for if the former exceeded the latter compression 
would be decreased, and loss instead of gain produced. 
Theoretically, therefore, expansion should not begin until 
maximum pressure is attained. 








SHERMULY’S LIFE-SAVING APPARATUS. 


SomE months ago we described a very ingenious and simple 
apparatus for coiling or “flaking” log lines, sounding, and 
rocket life lines, invented by Mr. W. Shermuly, of 62, 
Stainsby-road, Poplar. He has since contrived an exceed+ 
ingly simple and handy combination line box and rocket 
stand, which it is proposed should be carried by ships of all 
kinds. It is clear that in nine cases out of ten ships are 
wrecked by being driven on a lee shore, and all attempts to 
throw a line to them from the land will be more or less 
violently opposed by the wind. If, on the contrary, the 
rocket is discharged from the ship it will be helped by the 
wind, and the line is certain to reach the shore. Obvious as 
all this is, it seems to be certain that vessels do not carry 
rocket rescue apparatus. 

The Shermuly apparatus is very simple, and can be 
seen at the Crystal Palace Exhibition. The line, £00 yards 
long, with a breaking strain of 554 lb , in superposed layers, 
is coiled around specially arranged pins, and forms a com- 
pact mass contained in a box l6in. x 16in. x 6in. Upon 
the box is a support for the rocket holder, which latter is 
mounted on a stem or standard with a ball-and-socket con- 
nection, permitting adjustment to, and clamping at, any 
angles of elevation and deflection—the whole ferming a self- 
contained, rigid combination for a stationary or steady 
platform, with an important provision for maintaining the 
proper elevation when the ship is rolling. The rocket holder 
may be clamped to the deck rail or bridge rail. Easily 
carried by one man, the complete apparatus may be taken 
aloft or other part of the ship, and the rocket fired thence. It 
can be conveniently stowed in the bridge wheelhouse. 

On Saturday last we, in company with a representative of 
the Admiralty and several other gentlemen, were given an 
opportunity of seeing the apparatus tested, by the courtesy of 
Mr. J. Powell,on board his steam yacht Wyvern, near 
Greenhithe. ; 

The day was disagreeable, with rather a stiff breeze blowing 
on the southern shore, accompanied by rain. The first ex- 
periment consisted in anchoring the Wyvern about 300 yards 
from the shore. Mr. Shermuly took his apparatus on land, 
and fired three 21b. rockets. They failed to carry far 
enough to reach the Wyvern in the teeth of the breeze. By 
some misunderstanding, while those on board the yacht 
thought that Mr. Shermuly was trying to throw a line 
across her and failed, the rocket going ahead or astern, Mr. 
Shermuly was really trying to avoid the Wyvern, lest those 
on board should be injured if the rocket struck her. How- 
ever, in no case did the rocket range far enough—not, indeed, 
being half large enough. 

The second series of experiments consisted in throwing the 
rocket ashore from the yacht, and were perfectly successful, 
even with a wet line. 

The apparatus is simple, takes up very little space, and 
seems to commend itself to the sailor. We do not think that 
Mr. Shermuly claims more for it than it deserves. 











Tue Chamber of Commerce and the Town Council 
of Dunkirk have agreed upon a scheme for enlarging the port, and 





have promised financial aid towards its realisation. 
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carbon blocks, each with a rubbing face lin. wide by ,yin. 


peripherally. The brush spindles are carried ona cast 
iron ring placed round the end of the outside bearing and 
adjusted to the non-sparking position by a worm wheel 
and horizontal worm spindle lying underneath the shaft. 
At constant speed no change of adjustment is needed 
from full to zero load. There is a swivel outside bearing 
4tin. in diameter by 15in. long, with two loose lubricating 
rings. The shaft has 5in. diameter in the spider. 

When used as a shunt machine after six hours’ full- 
lighting load, the rise of temperature has been measured 
as 45 deg. Fah. in the armature core, 50 deg. in the com- 
mutator, and 50 deg. in the field coils. Under the same 
conditions the total efficiency, inclusive of friction, is 94} 


per cent. A summary of the losses is as follows :— 
Kilowatts. 
Armature, Copper... aa 374 
Shunt and Rheostat ... 1°98 
C2 R in brushes ... RL aS: “84 
pe be en. ns 
Friction and Windage  ... ... ... ... 9 .2°5 
a 12°52 
Output beyond terminals... 210°0 
Total generated... .. 222°5 


This generator is, at the Glasgow Exhibition, supplying 
power to motors in a number of stands, driving a large 
variety of machinery. In excellence of workmanship, 
design, and finish it fully maintains the high reputation 
long enjoyed by its makers. 








BRITISH ASSOCIATION OF WATERWORKS 


ENGINEERS. 


Tse fire in the Birkenhead Town Hall, which we 
alluded to in our last issue as having broken out during 
the evening of Wednesday, the 10th inst., while the 
members of the Association of Waterworks Engineers 
were being entertained at dinner in the building, cast a 
gloom over the next morning’s proceedings. So much 
was this so, that it was decided that the formal business 
which it was intended to carry out on Thursday morning, 
and which was to consist in the discussion of Mr. 
William Ingham’s paper, and the reading and discussion 
of a paper on “ French Practice in the Manufacture of 
Cast Iron Pipes,” by Mr. A. G. Cloake, should be 
postponed. The Corporation offered to put the Sessions 
House at the disposal of the Association for this purpose, 
since it was impossible to make any further use of the 
Council chamber. In the end, however, only an informal 
meeting was held at the Woodside Ferry Hotel, when 
Mr. William A. Richardson proposed the following resolu- 
tion :—‘‘ That the members of the British Association of 
Waterworks Engineers attendiug this meeting tender 
their sincere sympathy to the Mayor and Corporation of 
Birkenhead in the serious accident which befell them by 
fire, which occurred at the Town Hall-last evening.” 
This was seconded by Mr. Priestly, who said that he was 
sure that the whole sympathy of the Association was with 
their President, and with the Mayor and Corporation, who 
had treated them so well during their stay in the town. 
This resolution was unanimously adopted. 

A vote of thanks to the Mayor and Corporation of 
Birkenhead was afterwards proposed by the President, 
seconded by Mr. Swindlehurst, of Bolton, for their 
generous hospitality and the use of the Town Hall. This 
was also carried unanimously, as was also a vote of thanks 
to the various firms who had placed their works at the 
disposal of the Association. It was further resolved that 
the discussion on Mr. William Ingham’s paper should 
be postponed to the winter meeting of the Association. 

The afternoon programme was carried out without 
alteration, and about fifty members visited the Warrington 
Waterworks and the Norton Tower of the Liverpool 
Waterworks, leaving Liverpool Central Station at 1.30. 
At Warrington Station, where the party was met by 
members of the Warrington Town Council, carriages were 
ready to take the members to the Winwick Reservoir and 
pumping station. Here light refreshments were served 
by Mr. Deas, the engineer of the Warrington Water- 
works. Afterwards the works were inspected, the visitors 
being then driven to High Warren Reservoir, and thence 
to the Norton Tower. The journey back to Birkenhead, 
which was reached about eight o'clock in the evening, was 
made by way of Norton Station and Chester. 

On Friday the whole day was devoted to the St. Helens 
Waterworks, the members leaving Lime-street Station at 
about half-past ten in the morning. From St. Helens 
railway station the party was driven to the Eccleston Hill 
pumping station, where 500,000 gallons of water are 
pumped per day, and thence to the water- softening 
works and Brown Edge Reservoir. At the softening 
works 2,500,000 gallons of water, received from the Knows- 
ley and Kirby pumping stations, are treated every twenty- 
four hours, the process employed being a modification of the 
Clark process, with the addition of cloth filters to remove 
the last of the lime precipitate, and also an arrangement 
for preventing the deposit of precipitated lime in the 
reservoirs and mains. The water flows from these works 
into a covered reservoir adjacent, holding 2,000,000 
gallons. It has recently been decided to build, close by, 
a larger reservoir, of a capacity of 10,000,000 gallons. 
After leaving Brown Edge, a visit was paid to the 
Whiston station, where 500,000 gallons are pumped per 
day, and from here the party drove on to Prescot, where 
an excellent luncheon was served at the Royal Hotel. 
Subsequently the members made calls at Knowsley 
pumping station, where 1,000,000 gallons are pumped per 
day, and at the Kirkby pumping station, where 1,500,000 
gallons per day are pumped. 

The party afterwards drove to the Maghull railway 
station, and arrived back in Liverpool about seven o’clock 
in the evening. Throughout this tour of inspection the 
members were guided by Mr. J. J. Lackland, A.M. Inst. 
C.E., the Waterworks Engineer of St. Helens, and were 
met, besides, by Mr. John Forster, the Mayor of St. Helens, 





and by Mr. F. R. Dixon-Nuttall, the chairman of the 
Water Committee, and by Dr. Drew, the Medical Officer 
of Health. The whole arrangements for the day were 
excellent. 

The proceedings of the meeting were brought to an 
end on Saturday with a visit to the Hooton Waterworks, 
and an inspection of the White Star liner Teutonic. 
The 10.10 a.m. train was caught to Hooton,- and. the 
visitors were shown over the waterworks by Mr. Isaac 
Carr, M. Inst. C.E., of Widnes, the consulting engineer 
to the West Cheshire Water Company, and Mr. W. 
Martin Jones, the secretary. There are two bore-holes 
at this station, 450ft. and 500ft. deep respectively. One 
of the engines is capable of pumping 2,160,000 gallons a 
day against a head of 600ft. The pump suctions are 
placed at a depth of 210ft., and the ordinary water level, 
while continuously pumping day and night, stands at 
about 90ft. below the surface of the ground, or 120ft. 
above the pump suctions. There is a duplicate pumping 
plant at this station, consisting of a tandem compound 
horizontal engine, with a capacity of 750,000 gallons a 
day, pumped to a total lift of 600ft. 

The party returned to Birkenhead by the 11.49 train, 
and crossing over the Mersey, went by the Overhead 
Railway to the Canada Dock, where the White Star liner 
Teutonic was inspected. The new liner Celtic was also 
observed in the graving dock closely. This inspection 
brought the proceedings to a close. Everything had 
been most successful and enjoyable, and with the excep- 
tion of the most regrettable incident of the fire at the 
Town Hall, there had been no hitch of any kind during 
the whole meeting. 








CEMENT WORKS AND THE ALKALI ACT. 


Tue thirty-seventh annual report of the chief inspector 
of alkali, &c., works has just reached us, and, as usual, it is 
a document of considerable interest. There are 1054 works 
of different kinds registered under the Act, and as many as 
1489 separate processes of manufacture are under inspection. 
During the year 1900, 4989 visits were made to works in the 
nine districts into which for convenience the country is 
divided, and no less than 5431 separate tests were carried out. 
To go thoroughly through each separate industry coming 
under the control of the alkali, &c., inspectors, would occupy 
more space than we can afford, and we, therefore, propose, 
as in former years, to confine ourselves simply to that class of 
works which make cement. 

The chief inspector, Mr. R. Forbes Carpenter, says in his 
summary of the events of the year that not much progress 
can be reported as regards diminution of the volume of fume 
proceeding from the manufacture of cement in its busiest 
centres. One of the busiest of these continues to be round 
Rochester and Chatham. Here the proximity of raw 
materials suitable for use in the manufacture of cement has 
caused the concentration of a number of works within a 
comparatively small area. By the methods at present in use 
in this country—or, at any rate, by the large majority of 
methods employed—it is a practical impossibility to 
avoid the emission of fumes from the kilns. With the 
old type of open-top kiln the nuisance arising from these 
fumes, which are of a particularly dense character, is 
atitsmaximum. This maximum maysometimes be distinctly 
dangerous, especially if the wind be sluggish and the smoke 
hang about. We have on occasions seen the smoke from old 
type open kilns become an absolute danger to navigation on 
the rivers the banks of which are occupied by cement works. 
The use of closed kilns and tall chimneys brings a certain 
amount of relief, fortwo reasons. First, there is a somewhat 
better consumption of the products of the burning, resulting 
in less total smoke for a given amount of cement burnt ; and 
secondly, the fumes and smoke, being led high up in the air, do 
not have such an opportunity of concentrating at ground level. 
Rochester and Chatham, despite an industry which must 
bring considerable gain into the district, are unfortunately 
situated as regards smoke from cement kilns. At Frinds- 
bury, the spit of land facing both towns, there has been 
great increase in cement manufacture of late years. Up to 
1882 there was very little cement manufactured there, while 
in 1900 there were six works of varying size crowded on a 
small area, and possessing thirty-six chimneys. The methods 
employed in the manufacture are not such as can be taken 
exception to in themselves. The great evil lies in this con- 
centration of works near two large towns, and in the fact that 
higher up the Medway, and at no great distance away, 
there are cement works—growing year by year—the futnes 
from which are brought down the river to the towns 
by the prevailing south-west winds. The inspector 
concludes his summary by referring to the great cement 
combine, which, under the title of ‘The Associated Port- 
land Cement Manufacturers (1900), Limited,’ took over, 
in the second half of 1900, the businesses of some thirty firms 
engaged in this manufacture. The works included in this 
combine are situated for the most part on the Thames and 
Medway, but there are some in the Isle of Wight. “It is 
cunfidently expected,” adds Mr. Carpenter, “‘that one result 
of this amalgamation will be the introduction, on a very 
considerable scale, of more modern modes of manufacture by 
continuous rotary kilns.” There is no doubt that such a 
result is devoutly to be desired, if it will do away with 
the smoke fumes, but we cannot entirely share in Mr. 
Carpenter’s confidence. The inspector for this district 
reports that the number of open kilns of the 
objectionable old type, delivering fume at a low level, 
increased during the year. The total number of kilns in this 
district —No. 7 Eastern and South-Eastern Counties— is 
1639. These consist of 270 open kilns, eight of the Schneider 
type, two Stein kilns, and 1359 chamber kilns draughted to 
chimneys. One works just started has ten Batchelor kilns, 
with a chimney 105ft. high. The rotary kiln, which is used 
so much in the United States, is only just beginning to be 
tried in the district. At the date of the report five rotary 
kilns of more than one pattern were being erected at five 
works in various parts of the district. At that time only 
one had been actually at work, and that for only a short 
period. With these kilns it is claimed that there is practi- 
cally no smoke nuisance. Weare far from saying that rotary 
kilns will not be erected and worked in this country, but we 
do not anticipate that the result of the combine will be the 
total clearing out of existing plant in order that rotary kilns 
—practically untried in this country—may be substituted. 

Of the other districts there is not much to record. In the 
south-western district, however, there is a useful report as 





to the new Schneider kiln which has just been erected at 
one of the works. This form of kiln is built in pairs, and 
consists of tall cylindrical kilns of circular section terminat- 
ing in iron domes. The working is continuous; the clinker 
is drawn from below at given times, while the “ slip,” in 
rough briquettes, together with the fuel, is charged from 
above every hour or so. The fumes from the Schneider kiln 
do not vary in density, and the volume is not only small, but 
is discharged at a considerable elevation. The analysis of 
the exit gases at these works is as follows :—Total solids at 
100 deg. C., 1522 grains per cubic foot ; volatile solids, 0°221 ; 
fixed solids, 1:301; chlorine (Cl), 0:008; alkalinity in terms 
of SO, neutralised, 0°050; sulphuretted hydrogen (H,S), nil. 








THE LONDON UNITED ELECTRIC TRAMWAYS. 


Lasr week, in describing the formal opening of the pioneer 
metropolitan electric ary | system on the 10th inst., we 
gave a few particulars of the most striking engineering 
features which the work presented. This week we are 
enabled to present four photographic views on pages 64 and 65. 
These represent the boiler-house, the engine-house, a view of a 
tramcar, and a view showing the overhead construction at 
the Shepherd’s Bush terminus. Before arriving at its present 
position the London United Tramways, Limited, had many 
long controversies and costly negotiations. It may be remem- 
bered that the company’s first Act for conversion and exten- 
sion was obtained in 1898, and in the same year, under a 
Provisional Order granted by the Light Railway Com- 
missioners, power was acquired to construct a light railway, 
to be ee as an integral portion of the company’s electric 
tramway system, and extending from Hanwell to Southall, 
Hayes, Hillingdon, and Uxbridge. In the lines so far 
authorised there was a conspicuous gap, namely, between 
Acton—the company’s original terminus on its north section 
—and the starting point at Hanwell of the line authorised to 
Uxbridge. In the 1900 session of Parliament, the assent of 
Ealing Council having been obtained, the company was em- 
powered to make the needful connection through Acton and 
Ealing to Hanwell, &:., and in the same Act statutory power 
was obtained for the extension of the southern line already 
authorised from Kew Bridge through Brentford to Hounslow, 
so as to construct tramways in Heston, Isleworth, Twicken- 
ham, Teddington, Hampton, and Hampton Wick. Last 
week we gave the mileage of lines now open. 

The company is, so far as all its lines are concerned, 
actually tied down by statute to an average fare of about one 
halfpenny per mile. There are no halfpenny fares, but the 
average run for a penny is about two miles. Further than 
this, the company is under statutcry obligation not to charge 
increased fares on Sundays and putlic holidays. Still further, 
it has, at certain hours of the day prescribed by the Board of 
Trade, and liable to revisal by the Board on complaint from 
the public, to run cars at one-half those charges for the con- 
veyance of the working classes. The engine and boiler-rooms 
are both part of the one handsome building. The latter 
consists mainly of a steel frame structure. There are ten 
Babcock and Wilcox water-tube boilers, each capable of 
evaporating 11,000 lb. of water per hour at a steam pressure 
of 150 lb. per square inch, with a draught in the main flue 
equivalent to a column of water fin. in height. The total 
heating surface in each boiler is 3140 square feet. Arranged 
in five batteries of two boilers each, each boiler is fired by a 
Vicar’s mechanical stoker of the coking type, and these 
stokers are driven by shafting placed underneath the floor. 
The handling of the fuel and ashes is most efficiently per- 
formed by an apparatus which can deal with 40 tons of coal 
per hour, and is driven by a 10 horse-power electric motor. 
The boiler feed is supplied by two vertical compound duplex 
pumps, each capable of delivering feed-water for 4000 horse- 
power at 15 lb. of steam per horse-power per hour. The flue 
is located above the boilers, and the gases are taken up to it 
by breeching pieces. It is constructed of steel plates, and 
is 150ft. long and 6ft. 3in. wide, widening in height from 3ft. 
to 13ft. 6in., from which point two branches go to the 
chimney. These branches are constructed of brick, and in 
one of these is placed the economiser, containing 360 tubes 
in one group of 36 sections. The water-softening apparatus 
is placed outside the building, and is capable of treating 
10,000 gallons of water per hour. The water is obtained from 
three wells by an electrically-driven three-throw pump of a 
capacity of 50,000 gallons per hour. 

The engine-room, of which we give an illustration, is 154{t. 
long and 60ft. wide, and is provided overhead with a 25-ton 
electric travelling crane. The principal units in the engine- 
house are two Allis engines of the vertical cross compound 
condensing Corliss pattern. These engines have cylinders 
22in. and 44in. diameter by 42in. stroke, running at 90 revo- 
lutions per minute, with a steam pressure of 1501b. at the 
throttle. Each of these engines is directly connected to two 
250-kilowatt compound-wound continuous-current generators, 
one placed on each side of the fly-wheel. The diameter of 
the shafts of these engines is 22in., and the fly-wheels, which 
are built up in segments, weigh 36 tons each. These engine 
sets are used for supplying current to the lines in the vicinity 
of the power-station, and, in addition, there is now one 
500 kilowatts, to be increased afterwards by two 1000-kilowatt 
three-phase sets for the transmission of power to the sub- 
stations. These latter run at 94 revolutions per minute, and 
to each is directly coupled a 5000-volt, 32-pole, three-phase 
alternator, the frequency being 25 cycles per second. 
These generators are of the revolving field type, the fields 
consisting of a cast steel ring of high permeability, with 
outwardly projecting poles of sheet iron bolted through the 
rings to the spider, which is keyed to the shaft. The fields 
are excited from the continuous-current bus bars at a pressure 
of 500 volts. 

In the engine-room, besides two lighting sets, there are also 
two 15-kilowatt boosters for use in connection with the rail 
return. These boosters are motor-driven and run at a speed 
of about 1000 revolutions per minute. The generator is 
designed and constructedas a series machine for proportional 
excitation, and, with a current of 300 ampéres, the potential 
difference across the armature is 50 volts.. The fields of the 
boosters are connected in circuit with the outgoing feeders, 
and the armatures to the track return and the negative bus 
bar, so that the amount of boosting is proportional to the 
amount of the outgoing current. For further regulation a 
shunt-regulating rheostat is provided. The engine-room also 
contains one 250-kilowatt rotary converter, similar to those 
installed in the sub-stations. This serves two purposes: it 
will either be operated for transforming alternating current to 
continuous current, so as to assist in supplying current to the 
lines in the vicinity of the power-station, or it may be used to 
assist the three-phase generator ; i.¢., is may be driven as a 
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continuous-current motor, generating alternating current, 
which will be stepped up to 5000 volts and then transmitted 
and transformed at the sub-stations. The basement below 
the engine-room contains nearly all the steam, exhaust, and 
water pipes, the hot well, pumps, feed heaters, and filters. 

The main switchboard is erected upon a gallery 9ft. from 
the floor level, and consists of white marble panels 7{t. 6in. 
high by 2ft. wide, bolted to angle iron frames, there being 
twenty-seven panels in all. The board extends practically 
the whole with of the room, one half being for the con- 
tinuous-current panels and the other for the three-phase 
panels. The continuous-current board consists of four rail- 
way generator panels, two booster panels, eight feeder 
panels, one Board of Trade panel, and one instrument 
panel, The high-tension board contains three three-phase 
generator panels and eight three-phase feeder panels. The 
switches and bus bars for the high-tension current are 
supported by joists in a closed chamber underneath the 
switchboard floor, the switches being of the oil break type, 
and operated through levers on the switchboard. 

The chimney measures 260ft. and has a diameter at the top of 
10ft. inside the fire-brick lining. The upper 200ft. is built of 
steel plates in rings securely lap-jointed and riveted together, 
and attached to a massive base plate of cast iron made in seg- 
ments, the whole being held down to the masonry by steel bolts 
of large diameter passing through the masonry to the surface 
of the concrete foundations hereinafter mentioned. The top 
is furnished with an ornamental cap of galvanised steel. 

As mentioned briefly last week, the overhead lines are nearly 
all carried out on the “span wire” system. The side 
standards are made of steel tubes, bedded 6ft. deep in 
concrete. 

The trolley wire is of hard-drawn copper, of No.0 B. & S. 
gauge, having a conductivity of 98 per cent., of Matthiessen’s 
standard of pure copper, and weighing 960 lb. per 1000 yards. 
The maximum working stress will not exceed 2000 lb., and 
the breaking stress is 5000 1b, There is a special example of 
centre-pole construction through Ealing, and in Southall- 
Norwood, Uxbridge main road, side bracket suspension is 
introduced. The trolley wires throughout are suspended at 
a height of not less than 21ft. from the ground, except under 
the railway bridges. The entire route is divided into half- 
mile sections, to meet the requirements of the Board of 
Trade, and at each half-mile section two section boxes are 
provided. This constitutes one of the most distinctive 
features of the system, as each trolley wire has its own feeder 
and distributor, each of which can be disconnected at the 
section boxes, 

The system now opened consists almost entirely of double 
track, and the rails are of steel, weighing § pe per lineal 
yard, and are rolled in 36ft. lengths. The bed on which the 
rails are laid consists of concrete 6in. thick. This is then 
covered with a floating of sand and cement, 1}}in. thick, on 
which are laid the wood blocks, the joints being afterwards 
run in with pitch. 

The whole of the works have been designed by and carried 
out under the supervision of Mr. J. Clifton Robinson, 
M. Inst. E.E., the managing director and engineer of the 
company, to whom we are indebted for the foregoing 
particulars. 








H.M. SHIPS HYACINTH AND MINERVA. 





On another page we give an illustration showing the two 
ships of his Majesty’s Navy engaged in what is an unprece- 
dented official contest—a race home from Gibraltar. One 
ship, as everybody knows, is fitted with Belleville, the other 
with cylindrical boilers. The Hyacinth is one of three 
sisters completed in 1898, the Minerva one of nine completed 
between the years 1894 and 1895. The displacement of the 
two ships is the same, 5600 tons, but the earlier ship is 10ft. 
longer than the other, of the same beam, and a little greater 
depth. She is 360ft. by 54ft. by 223ft. They were built to 
attain approximately the same speed, and they have about 
the same coal capacity. Each is propelled by two screws. 
The Hyacinth has eighteen Belleville boilers and three 
funnels; the Minerva eight cylindrical boilers and two 
funnels. The former is rather more heavily armed, 
and possibly better protected than the Minerva, but 
those are points which do not affect the object of the trial 
—the test of the respective boilers. The Hyacinth was built 
at Glasgow, and engined by the London and Glasgow Com- 
pany; the Minerva was built and engined at Chatham. Up 
to the moment of going to press we have received no official 
information about the run out to Gibraltar. A telegram 
from Gibraltar, dated July 17th, states that H.M.S. Minerva 
and Hyacinth sailed on their return journey to Portsmouth 
at 4.50 that afternoon. 








_THE Board oF TRADE have just issued as a report the 
finding of the Court of a held in Cape Town on the wreck 
of the Tantallon Castle on Robben Island. The Court desired to 
draw the attention of the Government to the urgent necessity of 
placing fog-signals on Robben Island, and other dangerous points 
along the coast. 


THE LIVERPOOL AND MANCHESTER ELectric Express RalLway 
Bit.—On Wednesday the Select Committee of the House of 
Commons which is considering this Bill continued hearing evidence. 
The case for the promoters was closed with the evidence of Mr. P. 
Dawson, electrical engineer, who said that he had acted on the 
Jury in the Brussels experiments, and had travelled several times 
on the railway constructed there at a speed of between sixty and 
seventy miles an hour, It worked with perfect smoothness, To 
his knowledge no other member of the jury travelled on the rail- 





Way, and no tests or calculations were made. The jury came to 
the conclusion that the railway was dangerous, but he held a 
different view and protested against the decisi Wit were 


afterwards called in support of the opposition of the Cheshire Lines 
ommittee. Mr. G. Thomas and Mr. Wainwright, surveyors and 

valuers, said that the estimates for the land submitted by the pro- 
Moters were too low. M. Falmack, inspector of the permanent way 
= the Belgian State railways, said that he was concerned in the 
russels trials, and expressed the opinion that as the line there was 
constructed a high speed would not have been safe. The report 
made by him and his colleagues on the trials was in the nature of a 
oe He was less favourable to the new line than his 
= a ae He did not consider it likely that the Belgian Govern- 
pe Would adopt the mono-rail system. He had no knowledge 
M Te having accepted plans for the construction of such a line. 
pr ye Dery, president of the Belgian Society of Electricians, and 
the o _ jury who dealt with the Brussels experiments, spoke of 
a id ing and pitching movements of the cars, and said that the 
pre 7 of the Exhibition stated that he could not give the prize 
igh speed to Mr. Behr because his system was dangerous, 


Other evidence was heard and the Committee adjourned. 





LITERATURE. 


Railway Medals and Tokens. By G.W. J. Porrer. 1901. 
Price 1s. 6d. Brighton: W.C. Weight, 76, Ship-street. 
Turis little pamphlet of hardly twenty pages is the first 
attempt that we have seen to describe some of the metal 
tokens and commemorative medals issued by the early 
railway companies. It is well known that a few of the 
smallest lines, before any better plan was known, issued 
metal tickets to passengers, such tickets bearing the 
names of the stations between which they were available, 
with the amount of fare, class of carriage, ke. At the 
journey’s end they were collected and brought back by 
the guard for re-issue. In other cases medals were 
struck to celebrate the opening of a line, or some other 
important episode in its history. Both sorts, however, 
are now getting scarce, so that any record of them be- 
comes of distinct value. In all, thirteen railway or 
tramway pieces are described and illustrated, with two 

more referring to other subjects. 

Unfortunately, Mr. Potter’s knowledge of early railway 
history is by no means equal to his evident enthusiasm 
for it. The first railway token he shows is the Gloucester 
and Cheltenham one described in THe ENGINEER of 
November 4th, 1892. Whilst we are unable to give an 
explanation of the medal or its history, we have satis- 
factory proof that the line remained a plate-way to the 
end of its days, that its Act of Parliament of 1809 does 
not mention passenger traffic, and that half a dozen lines 
had “got their Bills through Parliament on the first 
application” before it. As the line ran alongside the 
finest mail-coach road in England, and was totally unfit 
to carry locomotives of any kind or to compete for pas- 
senger traflic in any way, Mr. Potter's statement that it 
was one of the two railways which from the first took up 
Thomas Edmondson’s invention of printed pasteboard 
tickets appears rather strained. No atom of proof that 
the old tram-road ever carried a single passenger in the 
half-century it lasted has been found. The medal, or 
whatever it was, represents a train on the quay-side at 
Gloucester, and a locomotive was tried on the line, but 
failing, the experiment went no further. 

The Liverpool and Manchester Railway, as may be 
easily imagined, was a rather prolific originator of com- 
memorative medals. Two extremely interesting examples 
are illustrated, relating to the opening of the line, 
September 15th, 1830. One gives the Sankey Viaduct, 
the other shows the smaller four-arch bridge at Newton. 
The latter comes out the best, the Sankey arches having 
been shown as pointed, and not round, to get as many in 
as possible. Crossing Newton Viaduct is a mixed train, 
drawn by an engine of the vertical cylinder and beam 
motion type. The resemblance of both engine and train 
to those appearing on the Gloucester and Cheltenham 
medal is very striking, but as no such engines were ever 
used on the Liverpool and Manchester Railway, it is 
plainly a mere conventional idea of a locomotive, by some- 
one who had probably never seen one. A small token of 
nickel silver, issued by the Dublin and Kingstown Rail- 
way, is stated to have been used as a ticket so 
lately as 1867-8, which is not possible, unless it was 
employed as a pass by an official ; and bears on one side a 
four-wheeled engine of highly imaginary proportions. 
Mr. Potter is in error in stating that this line was ever of 
5ft. gauge, or that it has been taken over by the Great 
Southern and Western; nor is it 134 miles in length. 
The original gauge was 4ft. 8$in., and it was subsequently 
altered to the Irish gauge, 5ft. 3in. It is about 6} miles long, 
and was opened in December, 1834. It was incorporated 
with the Dublin, Wicklow, and Wexford Railway system. 
A very curious white metal token of the Grand Junction 
Company next presents itself. It is of good size, ljin. 
in diameter, and bears on the reverse a view of the 
viaduct at Birmingham, with that of the London and 
Birmingham Company joining it. On the obverse is a 
list of the ‘first-class stations,’ with their distances 
from Birmingham and the time oecupied in reaching 
them. As the departures from the termini are given, the 
intermediate times can be made out with a little 
calculation. It is, in fact, a pocket time-table. 

Two small copper pieces, probably tickets, of the Lon- 
don and Greenwich Railway are shown. Neither bears any 
indication of what class of carriage they applied to. Mr. 
Potter follows Whishaw where he is wrong in stating the 
date of the opening to Deptford as December 14th, 1837, 
just a year too late; and departs from him where is he 
is right. The arches of the viaduct were not 12ft. span 
only, but 18ft. 

A more satisfactory sort of medal, bearing its purpose 
definitely stated upon it, relates to the Sheffield and 
Rotherham Railway, 1888. The material is copper, the 
reverse is inscribed, ‘* Omnibus Check, No. 3,” and has the 
number 648 stamped upon it. We are of opinion this 
was a third-class ticket, as third-class coaches were some- 
times called omnibuses in the early days before railway 
nomenclature had settled into established grooves. 

The last, and finest by far, of the collection is a beau- 
tiful silver medal engraved by Benjamin Wyon, appa- 
rently to commemorate the formal opening of the 
Whitehaven and Maryport Junction Railway, March 18th, 
1847. It represents a train passing Bransty Arch, White- 
haven, drawn by a four-wheeled single engine which may 
be one of two, the Lowther and the Whitehaven, built 
by Tulk and Ley, of Whitehaven, for this line. In the 
damaan of confirmatory evidence, however, we protest 
against representations of engines on medals being accepted 
as truthful. The coat of arms which puzzles Mr. Potter 
is simply that of the Lowther family, Earls of Lonsdale. 
The Earl was chairman at the date of opening. 

A small bronze token issued by Hanks ont Lloyd, tea 
merchants, Sydney, to celebrate the opening of the first 
railway in New South Wales, September 26th, 1855, is of 
interest, as is also one respecting two of the tram-lines 
laid down in London by George Francis Train in 1861. 
Their career was very short, as the rails projected above 
the road-level and were dangerous to general traffic. 
The token relates to two lines, being inscribed 





“ Surrey Side Street Railway Company, Limited,” mean- 
ing the Westminster Bridge and Kennington line, on the 
reverse ; whilst the Bayswater-road tram is symbolised by 
a vehicle, somewhat like a cabman’s shelter on wheels, 
passing the Marble Arch. The George Stephenson 
centenary medal of 1881, with his likeness and that of the 
Rocket, conclude the series relating in any way to rail- 
ways. The two other tokens are the Coalbrookdale Iron 
Company’s halfpenny, representing the first iron bridge 
on one side and the self-acting incline on the canal at 
Ketley on the other, 1789. The boats were of only 8 tons 
burden, and were taken up in a wheeled cradle running on 
rails, the speed being regulated by a brake on the drum- 
barrel at the top. The Thames Tunnel white-metal 
token, 1843, shows the Rotherhithe and Wapping entrances 
respectively, with the series of winding staircases giving 
access to them. We never heard its engineer called Sir 
I. M. Brunel before, however. 

Mr. Potter’s interesting little work forms vol. i. of the 
‘“* Railway Club Library.” The photographs show the 
obverse and reverse of each piece, admirably reproduced 
by the collotype process. This shows their exact condi- 
tion, of course, which is decidedly good on the. whole. 
We commend the book to the notice of railway antiquaries. 


The Economie Disposal of Towns’ Refuse. W. FRaNcIs 

Goopricn, A.I.M.E, London: P. 8. King and Son. 1901. 
Wiruin recent years the question of the economical pro- 
duction of electricity for lighting and power purposes 
has to a considerable degree been associated with the 
subject matter of the volume before us. Indeed, the fact 
that some of the best known of the engineers responsible 
for the electric installations in many of our large cities 
have not hesitated to put down combined refuse destruc- 
tor and electricity generating stations may be taken as 
presumptive evidence in favour of the combination. The 
author is evidently well versed in the subject of destruc- 
tors, but seems to approach his subject with a certain 
amount of bias. As might be expected, his statement of 
the advantages to be derived from the utilisation of the 
steam generated in the power-producing destructor is 
perhaps somewhat extravagant. The book is mainly a 
compilation, as will be seen from @ voluminous list of the 
books and pamphlets consulted, which is provided at the 
end of the work. Nevertheless anyone who wishes to 
obtain particulars of the various types of destructors in 
use will find the book extremely useful. Perhaps too 
much space is devoted to boiler specifications, a subject 
which is most efficiently treated previously. 

On the subject of steam boilers a sensible paper by 
Mr. Bamford will be found both interesting and edifying 
to the cleansing superintendents who had not the oppor- 
tunity of hearing it on the occasion of their meeting in 
Glasgow. The book is, unfortunately, not free from 
blunders and misstatements. For instance, the author's 
remarks on the reserve capacity of the Lancashire boiler 
require modification in practice. The plates opposite 
pages 96 and 111 are not correct; and, in fact, the 
diagrams and illustrations throughout have been arranged 
in a haphazard manner. His description of the ‘“‘ Beaman 
and Deas” destructor on pages 270, 271, &c., appears to 
have no relation to the diagrams representing that type 
of furnace. The illustration of the Simplex destructor on 
page 281 is upside down. There are many inaccuracies 
of a similar nature, and the work as it stands requires 
very careful revision. The author is not a little dogmatic 
in the statement of his views. On page 84, in connec- 
tion with his alleged superiority of the steam jet over the 
fan, we read:—‘‘I do not intend to enter into any 
argument to endeavour to prove which is the most 
economical in steam consumption, the steam-jet blower 
or fan. I will say, however, that a well-designed 
steam-jet apparatus is fully as economical as a fan, and 
in first cost and upkeep is very much cheaper.” The 
author's assertion here is not less warranted than his 
argument was unnecessary, particularly when demon- 
strable and ascertained facts are available; and, if he 
cares to look in the proper direction, he will find many 
destructor installations operated by fans where the steam 
consumption is not one-third of the amount he would 
have the steam-jet makers to guarantee. 

The new matter in the volume chiefly deals with the 
disposal of refuse in various parts of the world, and 
the section devoted to American practice is fairly 
exhaustive. Colonel Morse’s introduction is a concise 
and well-expressed statement of the condition of affairs 
in that country at the preseht time. On page 202 the 
author informs us that “Up to the year 1894, the 
refuse of New York City was got rid of in either of 
two ways, simultaneously.” This requires looking into. 
Amongst much that is of little value there are several 

ood things. The steam-pressure diagram taken from a 
seer boiler at Darwen is interesting, and particu- 
larly so is the diagrammatic representation of a test 
carried out at Nelson. This is the first thing of the 
kind we have seen in connection with destructor work, 
and a discursive analysis of the cycle of phenomena 
therein presented might prove of academic interest. 





BOOKS RECEIVED. 

Tle Glasgow and West of Scotland Technical College Calendar 
for the Session 1901-1902. Glasgow: Robt. Anderson, 1901. 
Price 1s, 

Matriculation Directory. No, XXX. June, 1901. With list of 
text-books, including the ee subjects for January and June, 
1902. London: Clive and Co, Price 1s, net. 

Marine Boiler Management and Construction, being a Treatise 
on Boiler Troubles and Repairs, de. de, By C. E. Stromeyer. 


Second edition. London: Longmans, Green, and Co. 1901. 
Price 12s. net. 
A Pocket-book of Electrical Engineering Formule. By W. 


Geipel and M. Hamilton Kilgour. New and enlarged edition. 
London: The Electrician Printing and Publishing Company, 
Limited. Price 7s. 6d. 

Duncan's Manual of Tramways, Omnibuses, and Electric Rail- 
ways of the United Kingdom and the Foreign and Colonial Companies 
that are Registered in England, 1901. London: T, J. Whiting 
and Sons, Limited. Price 5s. 




















6d THE ENGINEER JULY 19, 1901 





LONDON UNITED TRAMWAYS, LIMITED 


(For description see page (2) 























SHEPHERD'S BUSH \TERMINUS 








is eS 5 FY 





ee 
ee 


ELECTRIC TRAMCAR 


Juty 19, 1901 THE; ENGINEER 


SC 


LONDON UNITED TRAMWAYS, LIMITED—CHISWICK GENERATING STATION 


(For description see page 62) 


ENGINE HOUSE 








Bi Be eH 


BOILER HOUSE 





66 


THE ENGINEER 





JuLY 19, 1901 








RAILWAY MATTERS. 


Ir has been definitely decided to open the Rhymney 
branch of the Barry Railway for mineral traffic on Thursday, 
August Ist. 


TuE Natal Legislative Assembly on July 9th passed the 
second reading of the Bill authorising a loan of £3,000,000 for 
expenditure on the harbour at Durban, railways, telegraphs, and 
other public works. 


Tur New York Herald states that the steel rail manu- 
facturers, who are forming what is known to the trade as the steel 
rail pool, have formally agreed upon 28 dollars a ton as the price 
for the coming year. 


Tue directors of the Midland and South-Western 
Junction Railway, at their meeting last week, elected Mr. Fred 
Scotter to the seat on the board rendered vacant by the death of 
Mr. John Winterbotham Batten. 


Tue Bill promoted by the Lancashire and Yorkshire 
Railway omer seeking powers to construct railways to connect 
with the Dearne Valley Railway, now in course of construction, has 
passed the Committee of the House of Lords. 


Tests have recently been carried out on the Chicago 
and North-Western Railway to find out the most economical speed 
of trains of different kinds, hauled by suitable locomotives. The 
results have been published in the American Engineer. 


AFTER many years of service in India, Mr. Rendell 
has retired from the position of locomotive superintendent of the 
East India Railway, to take up an appointment with the Westing- 
house Brake Company in this country. He held his late post 
since 1890. Mr. Rendell has been succeeded by Mr. T. R. Browne, 
who, as deputy locomotive superintendent, has recently had 
charge of the carriage and wagon department. 


THE Committee of the House of Lords, presided over 
by Lord Welby, on- Tuesday, passed the preamble of a Bill, 
which has alread, the Commons, and which authorises the 
constraction by the West Cumberland Electric Tramways Compan 
of thirty-one miles of tramways, at an estimated cost of £361,579. 
The tramways will run from Cleator Moor, through Whitehaven, 
a and Maryport, to Silloth, and will serve a population 
of 120,000. 


THE railways of India are divided into three classes, 
the guaranteed, the State, and the assisted. The East Indian 
Railway was acquired by the Government in 1880, the Eastern 
Bengal Railway in 1884, the Scinde Punjab and Delhi Company’s 
line in 1885-86, the Oude and Rohilkund Railway at the end of 
1888, and the South Indian Railway in 1890. Notice of intention 
to purchase the Great Indian Peninsular Railway was served on 
the company on August 18th, 1899. 


Wit the completion of the line of railway between 
Nikolsk, in the Ussuri district of the Far East, and the fortress 
town of Port Arthur, itis intended to open through traffic between 
Moscow and Port Arthur in the near future. The Odessa corre- 
spondent of the 7imes says it will surprise most people who have 
followed with interest the progress of the gigantic railway across 
the continent of Asia to learn that, according to the latest calcula- 
tions, the journey from Moscow to Port Arthur will take twenty- 
eight days, even in favourable circumstances, 


By order of the German Minister of Public Works only 
four-axled passenger coaches are now being built for the German 
railways, and the number of three-axled coaches running in express 
trains is to be reduced as much as possible. The Minister has also 
directed the railway authorities to take steps to secure the intro- 
duction of four-axled coaches in the express trains belonging to 
extra-Prussian railways and running on the German State lines, and 
three-axled coaches are to be used only in cases in which their 
withdrawal will lead to the trains being overcrowded. 


TE Bavarian State Railroad is establishing a pre- 
paratory school for employés at Munich. Attendance at this 
school for at least one term will be obligatory upon all who wish to 
obtain employment. Candidates who have passed the one-year 
army volunteer examination, and who are desirous of competi 
for the higher executive in mechanical tranches in the railroa 
service are allowed to have two months’ practical experience in 
railroading before taking a course in the school, in order that they 
may be better able to understand the theoretical teaching which 
they will receive. 


THE new passenger line which has been constructed 
by the Great Western Railway, ata cost of about £70,000, between 
Rhos and Wrexham, will be opened on September Ist. The com- 
pany now contemplates carrying out further extensive improve- 
ments in thedistrict. At the present time all goods traffic for the 
Llangollen branch is dealt with at Ruabon, and it is intended to 
divert traffic from Wrexham, Chester, Liverpool, and the North 
through Rhos and along the Llangollen branch, utilising the old 
Shropshire Union Railway for the purpose. This will relieve the 
congestion of traffic at Ruabon, 


Ir is worthy of notice that for the first time since the 
commencement of railways in India, over half a century ago, the 
year ended March 31st, 1900, showed a surplus of revenue over 
expenditure —s to £76,659, and this result has been 
coincident with an additicn of 2760 miles to the whole system 
during the past two years. The ag, ate net earnings of all 
Indian railways in 1900 amounted to i) per cent. on the total 
capital outlay on open lines, including steamboat service and 
suspense items, but excluding other indirect charges, against 
5°38 per cent in the previous year. 


SEVERAL unopposed Tramway Bills came before Lord 
Morley’s Committee of the House of Lords on Tuesday. Amongst 
these was the Watford and District Tramways Bill, which had been 
postponed from the last sitting for amendment of the clause as to 
the power of purchase by the Local Authority. This amendment 
being made, the Bill was ordered to be reported to the House for 
third reading. The London, Tilbury, and Southend Railway Bill 
also through Committee, and was ordered to be reported to 
the House for third reading. Both these Bills have already passed 
through all the stages in the Lower House, 


On Friday last the village of Chamonix was en féte 
in honour of the opening of the new line from Le Fayet-St. 
Gervais, which was formally handed over by the constructors to 
the directors of the Paris-Lyon-Méditerranée Company. This 
section of the journey from Geneva has hitherto been performed 
by diligence, and, though the distance is something under 13 
miles, it has always taken three hours, and sometimes a good deal 
more, as it is a steady uphill drag of nearly 1500ft. The new 
electric railway, on which trial trains have been running regularly 
for some days past, takes only a little over an hour. 


Tue railway companies, including the Brecon and 
Merthyr, Great Central, Great Eastern, Great Northern, Great 
Western, London and North-Western, Midland, Neath and Brecon, 
North Staffordshire, Rhymney, Taff Vale, and Wrexham, Mold 
and Connah’s Quay, have notified the public of an increase in the 
coal rates from the following counties :—Cheshire, Derbyshire, 
Durham, Lancashire, Leicestershire, Monmouthshire, North Wales, 
Nottinghamshire, Shropshire, South Wales, Staffordshire, 
Warwickshire, Worcestershire, and Yorkshire. To Betchworth 
for brick and lime burning, 3d. per ton ; to Amberley, Wivelsfield, 
6d, per ton; to Fareham and Petersfield, 6d. per ton } Sevenoaks, 
Southborough, Wrotham, 9d, per ten--to take effect from 
August Ist, 





NOTES AND MEMORANDA. 


Tue tallest chimney in the United States has recently 
been completed for the Oxford Sop r Works at New Brighton, 
Staten Island. The chimney is 365ft. in height above the ground. 


Tuer freedom of the city of Newcastle has been pre- 
sented by the Mayor, at the Town Hall, to the late Lord 
Armstrong’s nephew, Mr. Watson Armstrong, who recently pre- 
sented £100,000 to the new infirmary. 


Le Yacht states that the French battleship Devastation 
is undergoing transformation at Brest, and that she will be ready 
next year to form part ofa reserve division of the Northern Fleet, 
which it is intended to create. Her armament will be modernised, 
and she will be fitted with Belleville boilers. 


From the latest trials of the two yachts Shamrock I. 
and Shamrock II., it would appear that the new challenger has 
proved the better boat. Although the tests do not show a great 
superiority of the latter, there is an impression in yacht-racing 
circles that much more can be got out of the Shamrock II, when 
necessary. 


A yew Atlantic speed record was established on 
Wednesday, when the Hamburg- American liner Deutschland 
arrived at ennai, having averaged 23°51 knots on the passage. 
The voyage occupied five days, eleven hours, and five minutes, the 
me run for one day being 557 miles. The total distance was 
3082 miles. 

THE iron ore exports from Sweden reached 1,619,901 
tons in 1900, as compared with 1,688,000 tons in 1899, 1,439,860 
tons in 1398, and 1,400,801 tons in 1897. The port of Lulea 
shipped 1,054,675 tons and Nikoping 531,908 tons. The destina- 
tion is shown 7 the following figures :—Finland, 18,731 tons ; 
Germany, 422,625 tons; Holland — also for Germany — 967,249 
tons ; England, 102,771 tons ; Belgium, 99,125 tons; and France, 

ns, 


Tue American Iron and Steel Association reports that 
the production of iron and steel wire rods in the United States in 
1900 amounted to 846,291 gross tons, against 1,036,398 tons in 1899 
and 1,071,683 tons in 1898, showing a decrease of 190,107 tons, or 
over 18 per cent., in 1900, as compared with the previous year. Of 
the total production in 1900, 1929 tons were iron and 844,362 tons 
— rods. Pennsylvania made the largest quantity of wire rods in 


Tue production of steel wire nailsin the United States 
in the year under notice amounted to 7,233,979 kegs of 100 1b., as 
compared with 7,618,130 kegs in 1899, being a decrease of 384,151 
kegs, or over 5 per cent. In 1898 the production amounted to 
7,418,475 kegs, in 1897 to 8,997,245 kegs, in 1896 to 4,719,860 kegs, 
and in 1895 to 5,841,403 kegs. The wire nails produced in 1900 
were manufactured by fifty-six works, being three fewer than in 
the previous year. 


Tue German Navy List for 1901 includes 2 admirals, 
7 vice-admirals, 12 rear-admirals, 54 captains first class, 22 second, 
86 third, 209 lieutenants in command, 324 senior lieutenants, 133 
lieutenants, 424 sub-lieutenants, and 211 midshipmen, making a 
total of 1484 executive officers. The officers of other grades 
number 539, making a grand total of 2023 officers. The largest 
increase is in the number ofsub-lieutenants, which hasrisen from 227, 
at which it stood in 1900, to 424. 


A MysTERIOus explosion occurred in a cupola in Chicago 
on June 26th. Two men were instantly killed and five others so 
seriously injured that some of them may die, The —_ was 
almost ready to be tapped, when the lower part of it was blown to 
oe with a loud report, scattering portions of the cupola, fire 

rick and molten iron through the foundry. The explosion cannot 
be accounted for on the theory of accumulated gases, and it is 
supposed that some high explosive was charged into the cupola with 
the scrap or coke, 


In a recent consular report on the trade of Egypt, 
Lord Cromer alludes to the impression abroad that British manu- 
facturers are not holding their own in respect to the trade in 
metals with Egypt. An examination of the figures given by Mr. 
tumbold does not bear out this view. In 1895 the total value of 
the imports was about £E.857,000, of which the United Kingdom 
took £E,294,000, or 34 per cent. In 1900 the total value of the 
imports was £E.1,818,000, of which the United Kingdom took 
£E.1,078,000, or 59 per cent. 


In a memorandum prepared by the Labour Department 
of the Board of Trade for the Labour Gazette for June it is stated 
that the general state of employment improved somewhat during 
the month, but remained worse than a year ago. In the 143 trade 
unions, with an aggregate membership of 541,651 making returns, 
18,605, or 3°4 per cent., were reported as unemployed at the end of 
June, compared with 3°6 per cent. in May, and with 2°6 per cent. 
in the 138 unions, with a membership of 533,119, from which 
returns were received for June, 1900. 


AccorpInG to the report made by Mr. Edward W. 
Parker to the United States Geological Survey, the total output of 
coal in that country during the year 1900 was 267,542,444 net tons, 
the value of this enormous production being 297,892,060 dols. The 
output shows an increase over that of the preceding year of 
13,602, 452 net tons, or a little over 5 per cent., the production 
during 1899 having been 238,877,182 gross tons. e largest 
increase in tonnage was made in West Virginia, the output of 
which State exceeded a total of 20,000,000 gross tons for the first 
time. 


In view of the fact that the engineering works of the 
New Conveyor Company in Smethwick were the tirst in the world 
erected for the exclusive manufacture of mechanical conveyors and 
elevators, it is interesting to know that Mr. Gilbert Little, the 
founder of these works, in his researches with regard to who made 
the first mechanicalconveyor, hasascertained that Matthew Boulton, 
in 1788, at the Soho Works, Smethwick, put up an iron plate belt 
conveyor to transport the pieces of laminated metal from one part 
of the works to the coining stamps in another, and William Murdoch, 
the inventor of gas-lighting, was employed as a fitterin the con- 
struction of this novel automatic appliance. 


TE United States Naval Board of Construction is inves- 
tigating the comparative weights of the 8in., 7in., and 6in. guns. 
The information is desired to assist the board in its preparation of 
plans for two battleships and two armoured cruisers to be presented 
to ‘Congress in December for its consideration. Several plans 
defining the character and disposition of the batteries are before 
the board. One of these is for the most powerful main battery 
ever proposed for an American warship, embracing four 12in. and 
six 8in. guns. The design provides for two supe: turrets, one 
fore and the other aft, each containing two twelves and two eights 
and six ordinary turrets, three to the broadside, each containing 
two eights. 


THE report on the condition of the metropolitan water 
supply during the month of May last, by the Water Examiner ap- 


MISCELLANEA. 


Mr. Carneare has offered to give £8000 for a free 
library for Annan, Dumfriesshire, on condition that the site be pro- 
vided, and the sum for its maintenance guaranteed. 


THE new furnace being built at New Castle, Pa., by the 
National Steel Company, is now about ready for blowing in. It is 
said the capacity will be larger than any other furnace in the 
Shenango valley. 


THE preamble of the Mond Gas Bill was passed by the 
Committee of the House of Lords last weck, subject to the com- 
pany supplying Walsall within four years, and protection being 
given to the small consumers, 

THE floating dock which was built on the Tyne by 
Robert 5 ey and Co., Ltd., for the Spanish Government, 
arrived at Port Mahon on Tuesday morning. The dock left the 
Tyne about the middle of June. 


Tue Kronstadtski Viestnik states that Schichau, of 
Elbing, has received an order from the Russian Government to 
build a new cruiser of the improved Novik type. Her displace- 
ment is to be 3000 tons, her engines 18,000 horse-power, and her 
speed 25 knots. 


BELGIAN steel competes keenly with the British product 
for the Indian market. In the year 1899-1900 each country exported 
15 lakhs of ru worth of steel bars to India. In 1900-01 the 
imports from England fell to 10 lakhs, while those from Belgium 
rose to 25 lakhs. 

Ar the allotment of contracts made at Charleroi 
recently for the supply of coal to the State, the prices show decreases 
ranging from 1f. 50c. to 3f. per ton. An English firm tendered for 
fifteen lots at 15f. 90c., this price being higher than that pre- 
viously ruling at Cardiff. 


THe new twin-screw steamer Celtic left the hands of 
her builders, Harland and Wolff, Belfast, on the 11th inst., and 
after a successful trial run, arrived in the Mersey and docked, pre- 
paratory to sailing on the 26th inst., in the service of the White 
Star Line, between Liverpool and New York. 


A pDEspATcH from Nora, Stockholm, states that a violent 
explosion occurred on Tuesday afternoon at the Gyttorp Powder 
Works near that place. Seven buildings were blown up. Four 
persons were killed and five others slightly injured. A forest 
in the neighbourhood of the factory caught fire, 


From Knoxville—Tennessee—it is reported that orders 
have been received by local companies for one hundred thousand 
tons of East Tennessee and South-Kastern Kentucky coal for export 
to Venice during the next six months, This is said to be the 
largest single export order ever placed with southern mines, 


THe Germans are improving eight cruisers by cutting 
them and lengthening them 25ft. As they were built they were 
only suitable for coast defence, but after the change will be able 
to take an active part with the rest of the fleet. The cost of trans- 
forming them will not be more than that of a single modern 
battleship, 

Tue Geologists’ Association, London, undertake this 
year an excursion to the Auvergne district, leaving London on the 
16th of August. The directors are Professor M. Marcellin Boule, 
D.Se., For. Memb. G.S.; Professor I’. Glangeaud; and M. J. 
Giraud, The excursion secretary is Mr. D. A. Louis, M, Inst, M.E., 
F.C.S., 77, Shirland-gardens, W. 

Durine the past few weeks orders for about fifty 
steamers have been placed with British shipbuilders, while other 
contracts are about to be given out, says Fairplay. Builders are 
now full of work, and it is extremely difficult, if not impossible, to 
find a builder to construct a steamer of, say, about 6000 tons dead- 
weight, for delivery before July next year. In the case of one or 
two of the large tirms, they are reserving themselves for the battle- 
ships and cruisers shortly to be given out, 


A pEpuTATION of members of Parliament and engineer- 
ing and shipping societies waited on the Earl of Selborne, the 
First Lord of the Admiralty, and Mr. Arnold-Forster, Parlia- 
mentary Secretary to the rear eg at Whitehall on Tuesday, to 
urge the necessity of ew the conditions of the service of 
engineers in the Royal eh The reception accorded to the 
deputation was somewhat chilly, but Lord Selborne promised that 
the suggestions brought forward would be considered. 


A Locat Government Board inquiry was held at Barrow 
last week respecting an application by the Corporation to borrow 
the sum of £12,340 for the extension of the electric lighting system 
to Vickerstown and Walney Island, There was no opposition. It 
was stated that 500 new houses had been completed at Vickerstown, 
and plans for 350 more had been passed, whilst Vickers, Sons, and 
Maxim are also going to build about 400 more, It had been decided 
to light the streets of Vickerstown with electricity. Vickers, Sons, 
and Masin had entered into an agreement with the Corporation in 
which they guaranteed that the revenue arising from the supply 
of electricity to the houses would mean not less than £1000 per 
annum for five years. 


A meETING of the shareholders in William Jessop and 
Sons, Brightside Works, Sheffield, has been held, to consider 
the proposal of the directors to establish a subsidiary company at 
Washi n, Pennsylvania, U.S.A. The chairman explained the 
proposals of the directors in regard to the American Works, stating 
that after they had decided on these it was found that, according 
to their articles of association, they could not hold works in America 
and at the same time comply with the laws of Pennsylvania, They 
had decided accordingly to alter their articles and divide the 
reserve fund amongst the shareholders. Resolutions were adopted 
enabling the directors to carry out the American scheme, and 
dividing the £50 shares into ten shares of £5 each, credited with 
one-tenth of the capital called up. 


Tue Select Committee of the House of Lords presided 
over by Lord Welby on Tuesday wee’ the preamble of the Clyde 
Valley Electrical Power Bill, which has already received the sanc- 
tion of the House of Commons. The promoters are a number of 
owners of collieries, of iron and steel works, general manufacturers, 
and landowners in the district lying round about Glasgow. The 
object of the Bill is to incorporate a company, with a capital of 
£1,200,000, to supply electricity for power purposes over an area 
of 740 square miles, comprising a considerable portion of Dum- 
barton, Stirling, Renfrew, and Lanarkshire, and including one of 
the greatest industrial centres of the United Kingdom, Glasgow 
is excluded from the Bill, and five other large towns were excluded 
by the House of Commons Committee. 


A new method of cleaning carpets in situ by com- 
pressed air is being introduced in this country. The cleaning is 
effected by an —, comprising a rectangular box about 12in. 
wide, with a hollow handle through which the compressed air is 
supplied. It is pushed over the carpet by an operator, and in this 
receptacle all the dust is collected. This r tacle or renovator is 

ted to a source of air supply by means of a rubber tub:, 











pointed under the Metropolis Water Act, 1871, states that the 
average daily supply delivered from the Thames during the month 
was 125,171,246 gallons ; from the Lea, 50,424,200 gallons; from 
—- and wells, 44,824,702 gallons; from ponds at Hampstead 
and Highgate, 156,709 gallons. The daily total was, therefore, 
220,576,857 gallons, for a population estimated at 6,221,156, repre: 
senting a daily consumption per head of 35°46 gallons for all atl 
poses, The relative proportions of the supplies from the above 
various sources were as follows i—From the Thames, 66°75 

ent. j from the Lea, 22°86 per cent.; from springs and wells, 


per cent,; from ponds, '07 per cent, 





which conveys the air under pressure. The machine that com- 
resses the air is electrically-driven, and when used in theatres, 
otels, and flats, it is p in a convenient spot in the basement, 


and the air is conveyed by means of a flexible tubing to where the 
operators work on any of the floors of the building. For residences 
where no electrical connections are available a wagon is used, 


which contains « gasoline-driven air compressor, and this is trans- 
ported and Page the houses, hy senorater, oe wae 
pressed air at . pressure square inch, asa force to ice 
the dust and ‘thar impure | from the fabrics to be cleaned, 
collects the dust that the carpet contains, 
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FOREIGN AGENTS FOR SALE OF THE ENGINEER. 


AUSTRIA.—GERoLD anv Co., Vienna, 

F. A. Brocxnaus, 7, Kumpfgasse, Vienna I. 
CHINA.—KELLy anp Watsu, Liuirep, Shanghai and Hong Kong. 
FRANCE.—Bovveau anp Cukvitixt, Rue de la Banque, Paris. 
GERMANY.—AsuHer anv Co., 5, Unter den Linden, Berlin. 

A. Tweirmryer, Leipsic ; F. A. Brocknaus, Leipsic. 
INDIA.—A. J. Compriver anp Co., Railway Bookstalls, Bombay. 
ITALY.—LoxgscuEr anv Co., 307, Corso, Rome ; Bocca Faxrxs, Turin. 
JAPAN.—KgLLY ayp Watsu, Limitep, Yokohama. 
Z. P. Manuva anv Co., 14, Nihonbashi Tori Sanch 
RUSSIA.—C. Ricker, 14, Nevsky Prospect, St. Petersburg. 
§. AFRICA.—Gorpon anv Gortcu, Long-street, Capetown. 
R. A. Taompson anv Co., 33, Loop-street, Capetown. 
J.C. Jura & Co., Capetown, Port Blizabeth, & Joh burg 
AUSTRALIA.—Gorpow anp Gorcn, Melbourne, Sydney, and Brisbane. 
R. A. Taompson anv Co., 180, Pitt-street, Sydney; Mel- 
bourne, Adelaide, and Brisbane. 
TURNER AND Henperson, Hunt-street, Sydney. 
NEW ZEALAND.—Upron anv Co., Auckland ; Crato J. W., Napier. 
CANADA.—Mowtrgat News Co., 386 and 388, St. James-street, Montreal. 
Toronto News Co., 42, Yonge-street, Toronto. 
UNITED STATES OF AMERICA.—InrernationaL News Co., 88 & 85, 
Duane-street, New York. 
Supscription News Co., Chicago. 
STRAITS SETTLEMENTS.—Kgxiy anp Watsu, LiuitEp, Singapore. 
CEYLON.—Wayartna anv Co., Colombo. 
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SUBSCRIPTIONS. 
NEER , by order, from newsagent in town 
bar at Knghe dag &. stations ; a6 can, if preferred, 
supplied direct from the office on the following terms (paid 


advance) :— 
~ £0 lds. 6d. 
. & 


or 
be 
in 


Half-yearly (including double number) .. 
Yearly (including two double numbers) .. 9s. Od. 
Crora Reavine Cases, to hold six issues, 2s. 6d. each, post free 2s. 10d. 
If credit occur, an extra charge of two shillings and sixpence per annum 

will be made. 

Foreign Subscriptions will, until further notice, be received at the rates 
given below. Foreign Subscribers paying in advance at these rates 
will receive Tak Enoinegr weekly and post free. Subscriptions sent 
by Post-office Order must be made pee to Taw Enoinexr, and 


accompanied by letter of advice to the Publisher. 

ae ParER — oa —— PaPsR > os 
Half-yearly .. .. e . | Half-yearly .. .. 6 le 
Yearly rages = 6&1 16s. Od. | Yearly .. .. .. £2 Os. 64. 


(The difference to cover extra postage.) 


ADVERTISEMENTS. 


pw The charge for advertisements of four lines and under is three 
shillings, for every two lines one shilling and sixpence ; odd 
lines are charged one shilling. The line averages seven words. When 
an advertisement measures an inch or more, the charge is 10s. per inch. 
All single advertisements from the country must be accompanied by 
a Post-office Order in payment. Alternate advertisements will be 
inserted 


with all p regularity, but regularity cannot be guaran- 
teed in any such case. All ex "weekly odverisemnents are taken 
subject to this condition. 


Advertisements cannot be inserted unless delivered before 
Six o'clock on Thursday evening; and, in consequence of 
the necessity for going to press early with a portion of the 
edition, ALTERATIONS to standing advertisements should 
arrive not later than Three o'clock on Wednesday afternoon 
in each week. 

Letters relating to Advertisements and the Publishing 
Paper are to be addressed to the Publisher, Mr. Sydney 
letters to be addressed to the Bditor of Taz Encinern. 


Telegraphic Address, ‘‘ENGINEER NEWSPAPER, LONDON.” 


t of the 
hite ; all other 








PUBLISHER'S NOTICES. 


*.* With this week’s number is issued, as Supplements, a Two-page 
Drawing of a Bogie Express Engine, South-Eastern and Chatham 
Railway ; and the Index for Vol. xci. Every copy as issued by 

Publisher includes copies of these Supplements, and subscribers 
are requested to notify the fact should they not receive thei, 





*.* Latest Types OF THE BriTIsH FLEET.—Our two-page coloured 
Supplement, representing H.M. ships Formidable, Drake, and 
Albatross, may be had, on superior paper, upon a roller, 
price 1s., by post 1s. ld. 
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tea ealliis ate sneatiiated Lit : - ghing 
isformation of the fact to. the’ Publisher, with ihe name of be 
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TO CORRESPONDENTS. 


envelope legibly directed by 
that answers received by us 
notice can be taken of 
instructions. 

*,* All letters intended for insertion in Taz Enotnesr, or containing 
questions, should be accompanied by the name and address of the writer, 
not necessarily for ‘ication, but as a proof of good faith. No notice 
whatever can be t of anonymous communications. 

*,* We cannot undertake to return drawings or manuscripts ; we must, 
therefore, request corr to keep copies. 


all be by 
the writer to himsely, and stamped, in order 
be forwarded to their destination. 
ions which do not comply with these 
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REPLIES. 


N. R. B. (Southwark).- (1) Any steam engine maker will construct a jet 
condenser for you. (2) Kérting Bros., 58, Victoria-street, Westminster. 

E. C. K.—You might try George Davies and Co., Abergavenny ; Samuel- 
son ag Co., Limited, Banbury; or Vosper and Co., Limited, Ports- 
mouth. 

W. H. B.—(1) Try Prof. Bauerman’s book. 
devoted wholly to that subject. 
columns. 

A. H. T.—{1) No. (2) Several of the new engines of the Empress class 
are now at work. You cannot mistake them for other engines, 
because of their very large boilers and very short chimneys. 

A. 1.—Try Ayrton’s ‘Practical Electricity;” Slingo and Brooker’s 
‘‘ Electrical Engineering ;” Munro and Jamieson's “ Pocket-book.” 
For ships’ lighting see paper read before North-East Coast Institution 
of Marine Engineers, Newcastle. 

J. B. (Harborne).—Most of what you propose has been done. It is alto- 
gether a question of what pays. When coal is cheap the interest on 
the first cost of ——— plant runs away with all the profit. When 
coal is scarce and dear the problem assumes quite a different aspect. 

J. A. F.—So far as we are aware, what your correspondent asks for under 
the name of “rock wool” must be the well-known “slag wool” used 
for coating boilers, and made by blowing a jet of air or steam through 
a falling streain of blast furnace slag. We have never heard of any 
‘* wool” as a bye-product of granite quarries. 

E. H.—Recoil propellers have often been proposed. The turbine pro- 
i of the Waterwitch, for example, was one form of the invention. 

f you calculate the forces involved in propelling a torpedo boat, you 
will see that the plan you propose could have no useful effect, the 
duration of the impulse being but a small fraction of a second. 


(2) We know of no work 
See descriptions which appear in our 


INQUIRIES. 


MACHINE FOR STRETCHING STEEL STRIPS. 
Sir,—We want a machine that will slightly stretch cold-rolled mild 
steel strips about 2ft. long, 4in. wide, and ,,in. thick. We want to 
stretch them infinitesimally solely to straighten them by elongation. 
We expect the stretching machine to leave the strips quite straight. 
Can any of your readers help us’ 


Nottingham, July 10th. Vv. Cc. M. 
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THE STRIKE IN THE UNITED STATES, 


Many of our readers will remember that when Mr. 
Morgan’s steel trust was being formed, and a great 
dread had fallen on this country, we pointed out that 
Mr. Morgan’s syndicate would have to take account with 
the labour party in the United States. All that we have 
suggested, and more, by way of reassuring the timorous 
people of this country, has come to pass. Attempts have 
been made during the last ten days to minimise the 
importance of the struggle about to take place in the iron 
and steel-making districts of the Union. But the truth 
has madeitself felt. According to the latest telegraphic 
information, over 60,000 men have turned out. Works 
are closed, blast furnaces damped down, and a panic has 
broken out in Wall-street. On the one hand we have 
Mr. Pierpont Morgan and his syndicate; on the other 
we have Mr. Shaffer, who, for the moment, controls the 
workers’ Union. Accurate information concerning the 
position is not available. Neither party is disposed to 
supply it. A few broad statements of facts seem, how- 
ever, not to be disputed, and, such as they are, we place 
them, with the comments they seem to deserve, before our 
readers. 

The glowing accounts which reach this country con- 
cerning the merits and capacity of the American work- 
man, wholly to his advantage as compared with our own 
workmen, have blinded pessimists at this side of the 
Atlantic to the truth. We always wash our dirty linen 
in public; and we are careful to direct the attention of a 
wondering world to its superlative need of elaborate 
cleansing. The American Press, to give it justice, never 
does anything of the kind. We are disposed to believe 
that throughout the Union harmony reigns between 
master and man, high wages soothing the afflicted, and 
being cheerfully taken in lieu of redress of grievances. 
All this is very far from the truth. Trade unionism 
reigns rampant in America. What, for example, 
will be thought of the fact that in the works 
of the National Cash Register Company, at Dayton, 
Ohio, employing about 2500 hands, there are no 
fewer than twenty-four different unions, represented by 
men who spend much of their time quarrelling with each 
other. So recently as the first of the present month the 
works were closed by strike and lock-out; and the story 
told goes to show that the strikers have disobeyed their 
own officials, and repudiated solemn agreements into 
which they had entered. We mention this only to show 
what is the position of labour in the United States. In 
order to understand what the great steel strike really 
means, it is necessary to go somewhat behind the salient 
circumstances of the feud. There is no doubt but that 
there is a political element at work. There almost 
invariably is a factor of this kind with which to take 
account in all great popular movements in America. 
A party growing in influence is strongly opposed 
to the Dingley Tariff. So long as the facts were 
not prominently brought before the proletariat, 
Protection, however extreme, was accepted as neces- 
sary to the prosperity of the country. It did not 
appear that any particular class or individual was bene- 
fitted at the expense of others, The formation of the 
great Trusts or “combines,” and certain revelations 
made as to gigantic profits earned, have been taken to 





heart by the working men and the average middle-class 
American alike, It is beginning to be understood that 
it is possible to sell goods in England at very much less 
than the same goods fetch in the United States, and yet 
make, it is confidently believed, a fair profit. The Ameri- 
can buying sewing machines does not see why he 
should pay twice as much as the Englishman for the 
same thing. It is at last getting to be understood that 
such undertakings as the great Steel Trust can only hope to 
succeed if protected bya high tariff; and the tariff operates 
not against the world, but against the American public. 
We should but weary our readers if we went on to 
explain in detail how Protection has come to create and 
foster gigantic monopolies at the expense of the 
inhabitants of the United States. It is for this reason, 
and because Europe already menaces America with a 
war of tariffs which cannot fail to be injurious to trade, 
that a party, growing daily in influence, is springing up 
in the United States, and proposing, on the one hand, 
the State prohibition of trusts and monopolies; and on 
the other, if not free trade, a reduction in the tariff which 
will leave enough to provide for the public expenditure of 
the nation and no more. Now, the working men, with 
Mr. Shaffer at their head, fear the Trusts and are opposed 
to them, not only because Protection makes living dear, 
but because they see that if such men as Mr. Morgan 
and his party are able to control the steel market, 
they will also control the labour market. The 
regulation method of fighting is to strike in certain dis- 
tricts and take employers in detail. Mr. Morgan’s scheme 
would entirely prevent this, because there would be only 
a single employer to fight. The workers know that if 
Mr. Morgan is to have his own way he will hold them in 
the hollow of his hand; and they are determined that if 
he forms a gigantic trust on the one side, they will form 
a gigantic union on the other. It must be clearly 
understood that the strike as it now stands has nothing 
whatever to do with money. Mr. Shaffer insists that 
every iron and steel worker in the States shall belong to 
his union. He desires to establish a monopoly of labour 
to combat Mr. Morgan’s monopoly of capital. Between 
the upper and nether millstones the normal American 
— finds himself in danger of being ground into 
meal. 

It is not necessary to attach any particular importance 
to the precise details of the contest or the fields in which 
particular battles are fought. Actual warlike operations 
began in Pittsburgh on Monday to force the men of 
the American Sheet Steel, Steel Hoop, and Tin-plate 
Companies into the ranks of the Amalgamated Associa- 
tion of Iron and Steel Workers. Mr. Morgan and his 
party contend that the true question at issue is, who 
shall have real control of the works. No doubt this is in 
a sense the bone over which the fight is being fought; 
but it would be a great mistake to suppose that a state- 
ment such as this covers the whole ground. It is quite 
true that the men are fighting for their own hands; but 
if they win they will establish beyond question just as 
close a monopoly as would Mr. Morgan; and it remains 
to be seen whether they would or would not support 
the Dingley policy. The only hope of the Liberal 
party in the United States is that neither side can 
obtain absolute control of the manufacturing resources 
of the country. Mr. Morgan is an astonishingly able 
man, and we shall not be surprised if he finds a way out 
of the present difficulty. What Mr. Shaffer’s abilities 
may be we are not yet fully informed. We rest certain, 
however, that astute as Mr. Morgan may be, sooner or 
later trouble will begin again ; and that he will have not 
only the Union against him but a very powerful Free 
Trade party. Politics will once more come into play, and 
unless the United States Parliament can be induced to 
support the policy of the Trust, it will break down. It is 
a matter of common financial knowledge that it is enor- 
mously over capitalised, and that prices have been paid 
for properties far in excess of their worth. How low in 
the estimation of the public is the value of the Trust was 
plainly shown by the panic which, as we have said, broke 
out on the American Stock Exchange on Monday. Prices 
have recovered since, but the market is unsteady to a 
degree. It may be, and, indeed, is said, that all this is 
the result of speculation. Quite so. But the Steel Trust 
is after all neither more nor less than a gigantic specula- 
tion, which can be made to rock on its pedestal by Mr. 
Shaffer. If that gentleman can only enlist some public 
sympathy, the Stock Exchange panic will be justified very 
quickly. 


WATER FOR STEAM ENGINES. 


JupGING by some recent experiences, it would appear 
that the last thing thought of by those responsible for 
the design of electric light and power installations is the 
water supply. Economy is sought for in all directions. 
Elaborate provision is made for taking coal into the 
boiler-house. The most improved machinery of all 
kinds, steam and electrical, is installed; and then almost 
from the first moment it is discovered that the water 
supply is inadequate, or unfit for the boilers, or too 
costly. We hear a great deal about the necessity for 
erecting works in the proximity of a cheap market for 
fuel ; but, strangely enough, no one ever seems to give 
the water question more than a perfunctory thought. 
We have vexed our brains in the attempt to find an 
explanation for this neglect of essentials. The only 
solution of the difficulty at whizh we can arrive is 
that the responsible designers of an installation are 
not thoroughly practical all-round men; and that they 
accept as wholly and always true the statements made 
in text-books on the steam engine, and by engine 
builders, as to the quantity of water that will suffice for a 
given duty. Again, where cooling towers are required, 
we find that these are invariably too small for their 
work. MRecriminations occur. The engineer asserts 
that the cooling plant people promised what they could 
not petform; and the last, in turn, say that far more 
work is thrown on their apperine than they bargained 
for, Thon the pumping plant fails, and the -makers call 
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all their gods to witness that pumps never were so badly 
treated before; and so the ball is kept tlying. Irom first to 
last it seems to us that no sufficient idea is formed as to 
how much cold water any given steam plant will require, 
and that the truth comes out of the practical day's work 
as a very unpleasant revelation to all concerned. Let us 
see what the facts, that is to say, the practical facts, are. 

A given steam plant is put down. Let us say five 

units of 1250 I.H.P. each, or 1000 E.H.P. The engines 
are guaranteed to use but 15 lb. of steam per I.H.P. per 
hour. Four of the units are always at work. The fifth 
is stand-by. We have then 5000 x 15 = 75,000 lb. of 
feed-water per hour, or, at 10 lb. to the gallon, 7500 
gallons of water required. Provision is made for 10,000 
gallons, and it is supposed that the margin is ample. 
But the whole of the auxiliary machinery has been for- 
gotten, and it is certain to be most uneconomical. 
Furthermore, the main engines only do with 15 lb. of 
water per horse per hour under special conditions of 
speed and load. These conditions are not observed. 
Then the engines get a little out of order ; pistons leak ; 
valves are no longer quite tight as they were at the 
beginning, and so in a year or less it is found that the 
true consumption is 20]b. of water per horse per hour 
instead of 15 1b.; and, finally, it turns out that the true 
demand for water is not 7500 gallons per hour, but 
about three times as much. If we ask where it all 
goes, no one can say precisely, but it goes all the 
same. So far we have spoken of non-condensing 
engines. They present a comparatively simple problem. 
It is when condensing plant is laid down that we 
find the greatest mistakes made. The old rule with 
injection condensers was to allow twenty-eight times the 
feed-water for condensing water at 50 deg. Fah. More if 
the temperature was higher ; less if itwere lower. When 
a surface condenser is used, at least three times as much 
is required to maintain the same vacuum. With the 
surface condenser, no doubt a large part of the feed-water 
calculated above is returned and available for the boilers. 
The same may or may not be said when injection is used. 
In some cases the water used for condensing is so bad 
that a separate supply altogether has to be maintained 
for the boilers. Leaving this point open, let us see what 
are the figures for such an installation as we have speci- 
fied. With injection condensers we have, as the least 
quantity possible - on paper - 15 x 28 x 5000 = 
2,100,000 Ib., or 210,000 gallons per hour. 

But, again, this will be found insufficient in practice to 
maintain a good vacuum, particularly in summer ; and it 
would not be safe to reckon on less than 300,000 gallons 
per hour. If this quantity of water moved with a velocity 
of 278ft. per minute, a pipe 2lin. in diameter would be 
required to deliver it within the hour. These figures 
give some idea of the minimum quantity of water actually 
needed. It is only when works are situated close toa 
river, or the sea, or a canal, that such enormous volumes 
of water are directly available. It is consequently, in 
the greater number of cases, absolutely necessary to 
provide some means of cooling the condensing water, and 
using it over and over again. In all old cotton mills, and 
a large number of new mills, cooling ponds of consider- 
able dimensions are used, into one end of which the air 
pumps deliver, while from the other end the injection is 
taken. We may add that various devices, such as per- 
forated troughs, rotating sprinklers, &c., more or less 
well known to our readers, are employed to assist in cool- 
ing the water. But few electric plants have room for 
cooling ponds, and the power being, as a rule, very much 
more considerable than that which suffices fora cotton 
mill, not a pond but a small lake would be required to 
reduce the temperature sufficiently. Under these circum- 
stances we find that some special form of cooling tower 
or its equivalent is used, and, according to our experience, 
the efficiency of such plant is always, on the one hand, 
over-estimated, while, on the other, the volume of water 
with which it will have to deal is under-estimated ; the 
result is, of course, trouble and disappointmeut. 

But whether the cooling plant is or is not efficient, it 
can never under any circumstances be worked without 
loss. Thus, to take the simple case of an atmospheric 
condenser—a system of pipes through which steam passes 
while they are cooled by water trickling over them— 
it is obvious that all the water evaporated and passing off 
in clouds of steam is so much lost water. If we have 
that class of cooling tower in which the condensing water 
pumped to a height is allowed to fall through layers of 
brushwood or perforated trays, a great quantity is 
evaporated and lost. When fans are used to cool the 
pipes, steam is used to drive the fans, and an indirect loss 
is involved. It seems to matter nothing, however, what 
system is used. It is scarcely ever provided of sufficient 
power to deal effectively all the year round with the work 
thrown on it. For this, makers of such apparatus are 
partly to blame. They promise more than their plant 
can perform. They take an exceptionally good result. 





They add 50 per cent. more condensing power, 
and hold that they have provided an ample 
margin. The engineer designing the installation 


is desirous to keep down expenses. He does not 
see the advantage of putting up condensing plant, 
as he supposes, far too powerful. The result is, as we 
have said, disappointing all round. Time would fail us 
to write of the incidental troubles brought about by a 
short water supply. At another time we may have more 
to say on this point. For the time being we can but 
insist on the absolute necessity of giving the question of 
water supply the very first place, instead of a fourth or 
fifth place, in settling on a site for a large power or light 
station. The success or failure of the undertaking, the 
amount available for distribution in dividends, turn on 
water supply to an extent which is not nearly appreciated 
asit ought to be. Thousands or tens of thousands of pounds 
are not infrequently lost by neglect of this prime factor. 
We have heard it argued that in the last resort water can 
be had from the town supply. But very often this is quite 





an outlay of £2000 or £8000 a year, which might have 


been wholly avoided by a little forethought. From 
first to last the rule is to under-estimate, and that 


lamentably, the water needs of a large power-house. At 
sea the question is not prominently brought forward, for 
the supply of condensing water is unlimited, and the 
power expended in pumping it very small. It is for this 
reason, perhaps, that the magnitude of the volume that 
has to be dealt with on land is overlooked, and the cost 
of it is under-estimated. 
THE FRENCH NAVAL MANGUVRES. 

Tue first stage of the manceuvres now proceeding in 
the Mediterranean came to an end with the assem- 
bling of the French squadron at Toulon. In a previous 
article, giving the general lines upon which the 
manceuvres would be organised, we stated that the 
idea was to prevent a junction of the British and Italian 
Fleets, and though the nationality of the enemy is left to 
supposition, the plan is equally applicable in the case 
named, or as a means of preventing two fleets of the 
same nationality, one from Gibraltar and the other 
from Malta, from joining forces. The theme of the 
manceuvres was based upon the assumption that the 
coasts of Tunis and Corsica were in the hands of the 
enemy, and that two fleets were moving east and west 
while the French squadron was at Algiers. The 
Mediterranean squadron, under the command of Admiral 
Maigret, was composed of the battleships St. Louis, 
Charlemagne, Gaulois, and Brennus, and, in addition, the 
armoured cruisers Pothuau, Chanzy, and La Latouche 
Treville, and the protected cruisers Du Chayla, Cassard, 
and Galilée. At Ajaccio was an enemy’s fleet, C, com- 
manded by Admiral De la Noé, and composed of the 
Charles Martel and Jaureguiberry, the protected cruiser 
Lavoisier, and the destroyer Dunois, and five torpedo 
boats, while another fleet, B, was coaling at Tangiers, 
consisting of the northern squadron, Massena, Carnot, 
Amiral Baudin, Formidable, Hoche, and Courbet, the 
armoured cruisers Dupuy-de-Lome and Bruix, the pro- 
tected cruisers d’Assas and Surcouf and the Cassini. 
The northern fleet was commanded by Admiral Menard. 
The enemy was, therefore, stronger in battleships than 
the Mediterranean squadron, but the French, with their 
coast defence vessels, destroyers, and torpedo boats, had 
a larger number of units than either of the other fleets, 
but would be in a state of great inferiority if they could 
effect a junction; and the only hope of the French, there- 
fore, was to beat the enemy piecemeal and strengthen their 
forces by the addition of the coast defence battleships 
forming the Al fleet, which were coming round by the 
Bay of Biscay, under the command of Admiral Mellarme. 
These vessels were the Bouvines and Amiral Tréhouart, 
accompanied by the destroyer La Hire, and the coaling 
ship Japon. Admiral Gervais took supreme command, 
and acted as umpire on board the Bouvet. The total 
number of vessels taking part in the manceuvres was 
forty-one, comprising thirteen battleships, five armoured 
cruisers, two coast defence battleships, the cruiser Foudre 
which carried the balloon, and a coal transport. It may 
be interesting to state that the total displacement of the 
combined fleets was 226,507 tons, and the artillery com- 
prised 1012 guns of all kinds, while the vessels were 
manned by crews totalling 14,580 men, commanded by 
740 officers. 

On July 1st Admiral Maigret reached Algiers, and on 
taking the sea again bombarded the town, apparently as a 
means of ascertaining the efficiency of the land defences. 
At the same time the little fleet of Admiral de la Noé 
had entered Ajaccio to take in coal and water. While the 
vessels were on the point of leaving the port, with the 
torpedo boats ahead, followed by the third-class cruiser 
Lavoisier, the destroyer Dunois, and the Charles Martel 
and the Jaureguiberry bringing up the rear, the look-out 
on the Charles Martel observed a disturbance below the 
water astern, and almost immediately the vessel was 
struck by a torpedo. Two hundred yards away the 
Gustave Zédé rose to the surface. Whether the sub- 
marine rose of its own accord, or camé to the surface like 
a cork as the result of the discharge of the torpedo, is a 
question upon which we are not enlightened, but the Charles 
Martel thought that there was plenty of time before sinking 
to the bottom to pour in a hot fire on the Gustave 
Zédé, which ought to have been blown to pieces. 
Thesubmarine immediately plunged and went rightacross 
the path of the Jaureguiberry. She would probably 
have been cut in two had not the battleship steered 
through a wide angle to port to avoid her. This was like 
‘killing a dead horse,” to adopt a colloquialism, and the 
Gustave Zédé was declared destroyed, without even 
having the satisfaction of knowing that the Charles 
Martel had been sent to the bottom, as Ajaccio being 
deciared “ inviolate,”’ owing to the projected protective 
works not yet being carried out, no attacks could take 
place in that port. This exploit has naturally given rise 
to a great deal of enthusiasm among newspaper critics in 
France, who absurdly distorted the character of the 
attack, and represented the Gustave Zédé as going from 
Toulon to Ajaccio by her own means, entering the port 
unseen, torpedoing the battleship, and still remaining 
invisible, until she ultimately rose to the surface at her 
moorings. Asa matter of fact, the Gustave Zédé was 
accompanied from Toulon by a tug, which towed her 
all the way, while the crew took an airing on the 
temporary deck behind the look-out. The weather 
was fine and the sea smooth. Arrived in sight of 
Corsica, the tug was cast off so as not to make her 
presence known, and navigating at the surface with her 
electric motors until near Ajaccio, the submarine sank 
and entered ‘the port unseen. The success of the Gus- 
tave Zédé in striking the Charles Martel is considerably 
minimised by the fact that Ajaccio was an ‘inviolate ”’ 
port, and therefore the enemy had no necessity to keep 
a sharp look-out when they knew themselves to be in 
absolute security. 

Concurrently with this exploit, Admiral Maigret, at 





had left Tangiers, and was seeking to effect a junction 
with the C squadron of Admiral De la Noé, from Ajaccio. 
The Admiral of the A squadron shaped his course in a 
westerly direction, in the hope of preventing the enemy 
from passing through the Strait of Gibraltar, and at the 
same time reconnoitring their strength. Wireless tele- 
graphy now came into practical use for communicating 
between the cruisers and the admirals’ battleships, and 
the enemy were equally well served in this respect as the 
A squadron. Finding that the enemy had successfully go‘: 
through the strait, and were hugging the coast of Spain, 
Admiral Maigret altered his course and tried to head off 
the vanguard. He came into contact with the light B 
division off Alicante, and after a brisk fight put the 
cruisers Bruix, Dupuy-de-L6me, and d’Assas out of action. 
He then waited for the B battleships, and for several 
hours the action continued, when the Mediterranean 
squadron appeared to have a slight advantage, but 
Admiral Maigret could not stop the progress of Admiral 
Menard, who succeeded in joining the squadron of 
Admiral De la Noé. Finding himself confronted with 
superior forces, the ’rench admiral retiredand waited for 
the northern coast defence battleships Bouvines and 
Amiral Tréhouart. These vessels appear to have had a 
very rough passage through the Bay of Biscay. They 
were accompanied by the big collier Japon, which was to 
allow of the battleships coaling on the way, but the 
vessels rolled so considerably in the heavy seas that the 
experiment was a failure, partially at least. Being 
joined by the Bouvines and Amiral-Tréhouart, Admiral 
Maigret found the speed of his squadron so far reduced 
that it was very doubtful whether he would be able to 
overtake the enemy, and, moreover, the weather had be- 
come so bad that the battleships laboured considerably 
in the heavy seas. To make matters worse they were 
short of coal. The Admiral, therefore, made all haste 
for Villefranche, which he was only able to reach after 
fifty two hours’ steaming, and on arrival the squadron 
was badly knocked about, with several of the crew wounded, 
and absolutely without coal. Such a squadron would 
have been entirely at the mercy of an enemy. While it 
was coaling at Villefranche, the enemy ravaged the 
whole coast between the Gulf of Lyons and St. Tropez, 
destroying the semaphores and torpedo stations. Toulon 
was on the alert, and the garrison was called out by 
Admiral de Beaumont. In less than an hour every man 
was at his post. The line regiments and the colonial 
infantry were guarding the bank, the railway, and the 
different public buildings, the forts and batteries were 
occupied, and all the available vessels were ready to 
carry troops for the defence of the approaches to the 
port. After coaling, Admiral Maigret returned in search 
of the enemy, in order to bring about a definite engage- 
ment. He met them off the Iles Sanguinaires, near 
Ajaccio, and though no details are forthcoming as to the 
action, it is reported that the A squadron was defeated. 
The fact that the Mediterranean squadron was unable to 
prevent the junction between the enemy’s fleets, and 
then had to succumb to superior numbers, does not seem 
to show as if this demonstration of the new French 
strategy — based upon the Napoleonic tactics of rapid 
movements, whereby the enemy can be divided and cut 
up piecemeal— has been altogether successful; but 
nevertheless, in his report upon the engagements, 
Admiral Gervais expressed himself highly satisfied with 
the results of the manvweuvres, and gave special praise for 
the work done by the Gustave Zédé. The first stage of 
the manceuvres being thus terminated, the combined fleets 
assembled at Salins d’Hyéres, and then proceeded to 
Toulon, where special arrangements had been made for 
coaling in the shortest possible time. They were to take 
on board 13,000 tons of coal, 90 tons of oil, 700 tons of 
petroleum, and 3000 tons of water. An hour after the 
arrival of the vessels 4250 tons of coal had already been 
taken on board. On July 17th the fleets left Toulon, and 
will continue the mancuvres until the end of the month. 


BYE-PRODUCTS AS A SOURCE OF PROFIT, 


We recently read an article in a popular journal 
entitled ‘‘ Nothing wasted: the utilisation of bye- 
products ;’’ and although it is far from our desire to say 
anything in depreciation of the undoubted advantages 
which have accrued to certain individuals as well as to 
the public at large by the utilisation of what was at one 
time thrown to waste, yet there is an obverse side to the 
picture which enthusiastic writers on this subject are too 
apt to overlook altogether. It is on the lights and shades 
of this obverse picture that we now propose to say a few 
words, the subject seeming of sufficient importance to 
warrant such reference. It hardly needs to be men- 
tioned that the science most intimately connected with 
our subject is that of chemistry, the technical applica- 
tions of which have now rightly encroached to a more or 
less extent on the bulk of our manufactures. Yet, as far 
as the general public is concerned, but little is heard of 
chemistry except in regard to its successes, the great 
number of cases in which money and time have been lost 
naturally finding no record in the daily Press. Thus it has 
come to pass that the terms chemicals and profit have 
become to a large extent synonymous in the public mind 
—a state of affairs which the more or less sensational 
articles of pseudo-scientific journalists have done no little 
sedulously to foster. This, however, by the way. The 
first point to which we would direct attention is the 
enormous amount of expenditure which has been incurred 
by many persistent investigators in this recovery field 
before they or those who have profited by their re- 
searches have attained any real degree of success. A 
compilation of such statistics would, we imagine, open 
the eyes of many of those who smell gold in the very 
name of bye-product, and would make some of them 
pause in their career of attempted discovery. This 
may sound very like a condemnation of all research 
work and in praise of stagnation, but such is not our 
intention. What we wish to do is to throw out a warning 








unfit for boilers, and in any case ruinously costly. Yet 
we find engineers with a cheerful countenance incurring 
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carefully in mind the whole circumstances before light- 
heartedly committing themselves to what may prove serious 
if not disastrous expenditure. Tor firms with ample 
monetary resource the case is different, and such firms 
deserve nothing but ¢éommendation for their efforts to 
solve industrial problems, even when the object is solely 
one of personal interest. This reference to object brings 
us to the remark that as all recovery processes have been 
undertaken with the primary object of personal advantage 
—leaving out of account the compulsory mitigation of 
nuisances—-the market price of the bye-products becomes 
the ruling factor in the situation. We have often come 
across recovery plant of one sort or another, and, finding 
it idle, inquired the cause. The invariable answer has 
been: Oh! it does not pay to work it now. Further 
queries as to why this should be so have elicited the fact 
that the demand for the article recovered has fallen off, or 
perchance that it can be manufactured more cheaply and 
effectively at first hand. There are points that must 
always be reckoned with by those who, in the first 
blush of discovery, are perhaps too apt to fancy 
that future profits are assured to them. As 
a forcible example of our contention, we may 
instance the recovery of sulphur from alkali waste, a 
matter which has attracted attention almost from the 
inception of the Leblane process. Real success cannot, 
however, be said to have been attained until the Chance- 
Claus process was, after much tribulation, found to 
solve the problem satisfactorily. This process is at 
work to-day on a large scale, with the result of doing 
away with what has for so long been a serious nuisance. 
But what are the facts concerning its financial success? 
Just these, that it became necessary for the United 
Alkali Company, the principal users of the process, to 
bring into existence the Anglo-Sicilian Sulphur Company, 
so as to be able to regulate the price of this commodity, 
and thus ensure itself a profit from the working of 
the recovery process. Had this not been done it is in the 
highest degree improbable that the extensive sulphur 
recovery plant could have been worked at a_ profit. 
This example will serve fitly to illustrate what we have 
said above as to commercial considerations being 
prominent where recovery processes are concerned, and 
it hardly needs to be added as a corollary, that it may be 
convenient to use a plant at one time and allow it to 
stand idle at another. 

Some people seem to be smitten with the idea that bye 
or waste products must necessarily prove advantageous 
to use as raw material, because they can be obtained so 
often merely for the cost of carting. But it must be 
remembered that waste products are rarely pure, and 
very often the trouble and expense entailed in getting rid 
of impurities or undesirable constituents quite neutralise 
the advantage of low first cost. It seems hardly desirable 
to occupy space by giving definite examples relating to 
more or less complicated chemical processes, but we have 
in our mind’s eye a case where quite recently the 
attempted use of some waste alkali liquor as the basis of 
manufacture of a certain substance has been abandoned 
in favour of the employment of pure materials, about 
whose composition and properties no uncertainty existed 
in the manufacturer's mind. Of course numerous examples 
where the use of a waste material has proved profitable 
might be adduced; but we have already granted their exist- 
ence, and, besides, we are only concerned here with an 
endeavour to show that success in the use of waste 
material is not universal, and we have no idea whatever of 
denying its existence as that would be to fly in the face 
of facts. We cannot help thinking, to pass on to another 
phase of our subject, that too much is made in certain 
quarters of the prospective economic advantages to be 
derived by the community from a wholesale recovery 
of certain useful products which now run to waste. 
Let us instance sewage and smoke. We are con- 
tinually being told that a national asset is being 
lost by allowing certain valuable bodies to be dis- 
sipated in the river, or the air, as the case may be. 
Actual values running into millions per annum have been 
calculated and published by enthusiasts with a view of 
bringing home to us the loss which our laxity entails. 
Such figures, however, must be received with caution 
because they are based on current prices, and not on 
prices which would rule were over-production to result. 
Take, for instance, the case of benzole, which it is sug- 
gested might be recovered on a colossal scale if the 
products of coal combustion were condensed. Without 
attempting to discuss this question in detail, reference 
may fitly be made to the fact that some writers have 
entirely overlooked the circumstance that the tar recover- 
able from a good deal of the coal which is burned in this 
country—notably that in household fires—belongs to the 
paraftin and not the aromatic series of hydrocarbons, and 
therefore contains no benzol at all. 

Leaving this point, however, we pass to an expression 
of opinion that unless the larger production of tar products 
was carried on by Government or by public-spirited 
people to whom profit and loss are matters of no 
material moment, financial disaster must assuredly ensue. 
At the present time benzol, that is, the ordinary product 
known as 90 per cent., is very much of a drug in the 
market, the price being in the neighbourhood of 9d. per 
gallon instead of the 3s. or 4s. at which it stood not so 
many years ago. Surely this should make us pause and 
consider before committing ourselves to any further 
recovery schemes for this and other coal-tar products. 
With regard to ammonia, which, in the form of the sul- 
phate, has such large and increasing application for 
manurial purposes, the situation differs a good deal, and 
we are not inclined to be emphatic in expressing some 
doubt as to whether all that will be received in the future 
from such plants as Mond’s gas will’be sold so as to 
yield a satisfactory profit. It may or may not prove to 
be the case that this valuable manure may be produced in 
sufficient abundance and at a low enough price to oust 
foreign nitrate of soda from our shores: the point is one 


in which considerable room for speculation exists, and 





sent with regard to it. In the popular article to which 
we have referred above, we note that special refer- 
ence is made to the utilisation of town refuse for steam 
raising purposes, but it would not be difficult to enumerate 
cases where this has proved unsatisfactory, and where the 
use of ordinary coal with a known evaporative power has 
been had recourse to again. Nor can the progress which 
has been made in the manufacture of glass work from 
blast furnace slag be taken as indicative of the speedy 
annihilation of the unsightly slag mounds now in exist- 
tence, or as a sure preventive against their increase in 
the future. Questions of much practical importance 
with regard to recovery processes are those of labour and 
depreciation of plant; times have changed somewhat in 
the chemical trades; with a reduction in the selling prices 
has arisen increased cost of labour, and these factors, 
working simultaneously, have in many cases produced 
chaos. 

Again, with regard to depreciation, this frequently 
turns out to be a much more serious item in the cost 
sheet than was at first expected, a considerable period 
often having to elapse before its true incidence can be 
arrived at. It may be quite true that the utilisation 
of waste was one of the chief distinguishing features 
of the utilitarianism of the last century, and no doubt 
such beneficent efforts will continue in the present 
century, and be rewarded with success or failure as the 
case may be. If we may venture, however, to make a 
suggestion, it is that chemists should devote more 
attention to working out processes of manufacture in 
which there are no bye-products. Of course, in many 
cases this would be impracticable, if not absolutely im- 
possible, but there are cases where a manufacturing 
process has been so improved that only goods which are 
at once marketable are produced, and the produc- 
tion of heaps of waste is entirely obviated. This 
is naturally a matter on which it is impossible to 
offer more than a suggestion, seeing how varied and 
complex are the factors determining the course of 
different manufacturers. Still, what has been done in one 
special case may be fairly referred to as of possible 
application to other special cases, without any attempt 
being made to lay down general principles. For what has 
been effected in the way of utilising waste products we 
have nothing but praise, and it would ill become anyone 
to throw cold water on future efforts in the same direc- 
tion. If we have ventured to point out the existence of 
certain pitfalls, it has only been from a consciousness 
that not quite enough attention has been paid to them by 
those who have taken upon themselves to enlighten and 
instruct the public on this undoubtedly fascinating theme. 








DOCKYARD NOTES. 





Tue humourist of the future might do worse than lay in a 
stock of utterances by M.P.s on naval matters when such 
questions are before the House. Last week Mr. Tully, M.P., 
got up and described our cruiser guns as “‘ popguns ”’ com- 
pared with French cruiser armaments. ur cruisers fire a 
100 lb. shell; the average French projectile is 88lb. Then he 
asserted that our big ships were unreliable in stormy weather. 
As a matter of fact, British battleships are the only ones in 
existence able to fight their guns in astorm. Mr. Majendie, 
M.P., also aired some views about submarines, and the fact 
that they will render blockades by battleships impossible. 
Mr. Majendie represents Portsmouth, and it may have been 
politic for him to get up and say something; but what 
is the use of naval debates being fizzled out in this 
fashion? It is not to the Navy’s interests that the gist of 
‘“‘ popular magazine ” articles should be used as a staple in 
naval debate, nor is it precisely obvious what necessity 
there is for M.P.s to make absurd remarks. Quite enough 
nonsense has been talked about the Mediterannean fleet to 
last for a long time. 





Tue Navy League has issued a wildly alarming pamphlet, 
“‘ Messages from the Fleet,” and so on. It is all very nice, 
but somehow we are unconvinced. The fleet—says the 
League —has no gyroscopes, and only blunt-nosed shell. 
This is absolutely incorrect. The very first gyroscopes—more 
accurately gyrosstat— issued went to the Vulcan, while steel- 
pointed common shell were in the Mediterranean ships two 
years ago. Has some wicked Handy Man been playing a joke 
on his admirers and teachers ? 





Tr cannot be “all beer and skittles’ in the Turkish navy, 
even if a sailor is rarely called on to go to sea. The Assar-i- 
Tewtik has been sent to Kiel for reconstruction. Here, it is 
stated, the Turks could get no pay, and most of the inside of 
the ship has been pawned to feed the crew. This is a ship 
“living on herself’’ with a vengeance. Ansaldo’s fast 
torpedo boats seem, too, not to be now up to modern 
requirements. To prevent possible mischief their screws 
have been removed, an ability to move being mistrusted by 
the Turkish authorities. Still the Turkish position may be 
quite logical. 





A BOILER explosion, which killed two men and wounded 
four, has taken place on board the German cruiser Ariadne. 
She carries the Schultz boiler, a German “ improvement ” on 
the Thornycroft. In connection with this type of cruiser—- 
the Gazelle class—we must remark that we have never seen 
her equal in the British or any other navy in the matter of 
the engine-room. Everything is beautifully arranged, and 
every piece of machinery can be got at, instead of the way 
being blocked and crowded with auxiliary engines. We are 
averse from those who everlastingly tellus to copy the foreigner ; 
but in common fairness we must admit that the Germans 
better us here. There is more intelligent appreciation of 
the needs of the engine-room. 





A Revter telegram has just been round the Press about 
the Kniaz Potemkin Tavritchesky, Russian Black Sea battle- 
ship, and the fact that she is “‘nearly complete.” As she 
was laid down over four years ago, it is about time, though 
why the fact should be telegraphed and paragraphed every 
few weeks puzzles us. Probably an ulterior motive is behind 
some of the news. 





We therefore prefer to retain an open mind for the pre- 





Somr time ago the new Royal Yacht had her masts 


shortened, It is now reported that they are to be replaced 
by new and loftier ones of a lighter make. 





Very pretty are the stories now running round concerning 
the Gustave Zédé, the lieutenant in which should become 
a very Lord Charles Beresford. Very pretty, but some of them 
are imaginary, beyond doubt, while two little facts are mostly 
ignored. In the first place, the Jauréguiberry had to turn to 
avoid ramming the precious submarine; in the second, the 
descriptions, if at all correct, indicate that the submarine 
would have annihilated herself in the attack. Finally, there 
is little reason to suppose that the to o boats could not 
have got the fleet just as easily, and without loss, the night 
before. Or they might have watched, followed, and attacked 
the next night. The superfluity of the submarine is the 
point the enthusiasts so forget. 








H.M.S. CORNWALLIS. 


On Wednesday last, at the works of the Thames Ironworks, 
Shipbuilding, and Engineering Company, Limited, at Black- 
wall, there was launched his Majesty’s first-class armoured 
battleship Cornwallis, of 14,000 tons, Mrs. W. L. Ainslie, the 
wife of one of the directors, performing the ceremony. The 
public were not admitted to view the launch, but there were 
a large number of people present. 

The Cornwallis belongs to the Duncan class, and both 
of these vessels were illustrated and briefly described in 
our issue of July 2ist, 1899, both being constructed by 
the same company. We may here, however, usefully repeat 
the leading dimensions, &c., of these vessels, and give the 
following additional information. The Cornwallis is built on 
the usual bracket-frame system, with wing passages on each 
side, to be used for holding coal. She has a double bottom 
amidships with water-tight flats at the ends of the vessel, 
thus having a double bottom from end toend. The armour 
has been manufactured in this country, and is made on the 
Krupp cemented system. The side protection consists of a 
belt which extends from the stem to within 140ft. of the 
stern. The belt has a maximum depth of 14ft.; it is Tin. 
thick amidships, and tapers to 3in. thick at the foreend. It 
has a vertical extension of 5ft. below the water line and 9ft. 
above at the designed load draught, being carried to the 
height of the main deck for a length of 266ft. Between the 
armour deck and the belt deck there is a screen bulkhead aft, 
which joins the after barbette to the side armour, and abaft 
this there is 1}4in. mild steel plating in three thicknesses. 
The sides of the armoured deck meet the lower edge of the 
belt. The armoured deck itself rises 2ft. 6in. above the water- 
line amidships, and is lin. thick. The main deck is 2in. 
thick over the citadel. The two barbettes are circular in plan, 
and are placed on the fore and aft centreline. Theirarmour 
has a maximum thickness of 1lin., and extends to a height 
of 3ft. above the upper deck. There are eight water-tight 
casemates on the main deck and four on the upper deck, all 











of Harveyed armour on the outside, and having armour 
plating at the back to protect the guns’ crews from explosive 
shells. 

The vessel is to be fitted with twin screws, the engines 
being made at the company’s works at Greenwich. They 
are triple-expansion four-cylinder engines, each of 9000 horse- 
power. The cylinders are 33$in., 54gin., and 63in. diameter, 
and the stroke 4ft. At 120 revolutions they are to develop 
together a total of 18,000 horse-power, and at this pace 
19 knots are expected. There are twenty-four Belleville 
boilers, having a total heating surface of 43,260 square feet, 
and a fire-grate area of 1375 square feet, and there are two 
main condensers, having a cooling surface of 19,000 square 
feet. 

The leading dimensions, &c., are as follows :— 


Length overall .. .. «. «: 429ft. Cin. 
Length between perpendicular 405ft. Oin. 
Breadth, extreme... .. .. .- «. 75ft. €in. 
Depth, top of keel to upper deck .. 48ft. Yin. 
Draught of water, mean .. .. 26ft. Gin. 
Displacement at that draught.. - 14,000 tons. 
Indicated horse-power o at sh «0 te 
Speed Pa ae eee ee 


Armament. 

Four 12in. breech-loading guas in barbettes. 

Twelve 6in. quick-firing guns in casemates. 

Ten 12-pounder, 12 cwt., quick-firing guns. 

Six 3-pounder quick-firing guns. 

Right -303in. machine Maxims. 

One 12-pounder, $8 cwt., for boats. 

One 12-pounder, 8 cwt., for field. 

Four submerged torped? tubes. 
The launch was successfully carried out, but the huge 
vessel, after taking the water, slightly grazed a wharf with 
her port side, and was not brought up till she had nearly hit 
the opposite wall of the creek. We understand, however, 
that no damage was done to the hull. 








PorRTLAND CEMENT. —The principal States where Portland 
cement is manufactured are Pennsylvania, New Jersey, New York, 
Ohio, and Michigan. The Lehigh Valley region in Eastern Penn- 
sylvania and Western New Jersey is the seat of the first.successful 
establishment for the manufacture of Portland cement in this 
country, and has from the first produced more than the rest of the 
United States combined. There are two works in the district said 
to be larger than any other works in the world. One is producing 
8000 barrels per day, and is increasing its capacity still further. 


An IrtsH Motor-car Tour.—The Automobile Club of Great 
Britain and Ireland have decided to lend their support to the Irish 
Automobile Club in the organisation of a fortnight’s tour in Ireland. 
The tour will start from Earlsfort-terrace, Dublin, on Thursday, 
August 8th, at 9 a.m., and arrangements have been made with the 
steamship companies to carry cars and their passengers from London 
to Dublin or from Bristol or Liverpool to Waterford, or from Liver- 
pool to Dublin at special rates, the return fare fora heavy car being 
from £3 10s. to £5. The cars will proceed by way of Waterford to 
Killarney, passing through much beautiful scenery. August 11-13 
will be spent in exploring the beauties of Killarney and in visiting 
Waterville and the Macgillicuddy’s Reeks. The party will then 
take a northward route by Tralee to Limerick, along the banks of 
the Shannon. Thursday, August 15th, will bring the travellers 
back to the Atlantic at Kilkee, near the cliffs of Moher, after which 
the northward route will be resumed through Galway to Recess, 
where Sunday, August 18th, will be a day of rest. Monday will be 
spent in visiting the prettiest parts of Connemara, and Tuesday will 
bring the party to Ballinna, whence they will proceed to Sligo, 
where a half day may be spent on the lake. On Thursday a west- 
ward course will be steered to Enniskillen, through the mountains 
on the north of Lough Gill. Friday, August 23rd, will bring the 





tour to an end with a run from Enniskillen to Dublin. 
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LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 





AMERICAN AND ENGLISH LOCOMOTIVES. 


Str,—In your issue of June 28th ‘‘Fair Play” suggests that 
water should have been brought over from America for the trials. 
In the issue of July 12th I now find ‘‘W. A. D,” is underthe impres- 
sion that American air should have been used. Many will feel 
inclined to laugh at such suggestions—-I, for one, believe that it is 
the quantity of water carried that is the cause of our boiler troubles. 
I can cite cases that would lead one to suppose that there was 
something mysterious in the quality of Indian water. 

(1) Why is it that locomotives in India can run with groups of 
ten and more water space stays broken, the only result being a 
slight bulge in the copper plates, and yet in England practically 
new boilers burst with the water space stays intact? 

(2) Why should the water tube, when fitted through the fire-box, 
act so well in England, and yet fail to answer in India? I send a 
drawing showing how nineteen lin. copper tubes were fitted toa 
certain class of engine to, if possible, improve its steaming powers. 

When the engine was put to work it was found there was not the 
slightest improvement ; indeed, the driver’s opinion was adverse to 
the tubes. The experiment was continued for seven months, the 
tubes were then withdrawn, and the holes plugged up, the driver 
stating he could find no practical difference. 

Can anyone assert that the boilers would have acted differently 
had English water been used? My own opinion is that the work- 
ing pressure had nothing to do with the two locomotive boiler 
explosions, and that the ebullition in the water tube—when forced 
draught is used—is so rapid that priming is set up, and its 
efficiency is then — ; indeed, in the case referred to, it 
appeared to be valueless, 

have given my opinion that it is the great quantity of water 
carried that is the cause of the troubles; I do not here refer to 
locomotive boilers only, but to all steam generators. 

It must be obvious that if there is no water in a boiler and the 
plates are not dangerously overheated, there will be no danger of 
explosion, no matter if the pressure of steam carried were to exceed 
the ordinary working pressure. Personally I have known dozens 
of cases were the boilers have been kept at work short of water, 
ree ar are explosive, even although the plates have been over- 

eated. 

My own practical experience leads me to condemn all forms of 
steam generators that manufacture steam from boiling the water. 
I look upon all such as heat wasters, the worst of the bad lot being 
those that require forced draught. The Belleville water-tube 
boiler has been condemned ; it remains to be seen whether any 
other type of water tube will be more successful. One may be 
found that will give less trouble when forced draugbt is used, it is 
doubtful if any will be less wasteful. 

My humble opinion is that the boiler of the future will bea 
waterless-tube one. I would design a boiler that would carry no 
more water than, if the whole of it flashed into steam, the pressure 
would not be increased beyond the limit of safety. Such a boiler 
would not require forced draught ; it would, therefore, be economi- 
cal ; it would, in fact, be economiser and superheater all in one, and 
as it would deliver dry steam, it would enable all engines to com- 
pete’on equal terms. It is, to my way of thinking, an utter farce 
to try and demonstrate that one type of engine is better than 
another of exactly the same dimensions simply because one has 
been supplied with dry and the other with wet steam. 

JOHN RIEKIE, 

Dumbreck, Glasgow, Indian State Railways. 

July 15th. 





BRITISH LOCOMOTIVE MANUFACTURERS. 


Str,—In your able leader last week on the German financial 
crisis you allude to the caution observed by British locomotive 
builders, and infer that except in Scotland little development has 
taken place. 

I think you will agree your statement is hardly borne out by 
figures published in your issue of May 24th last, which shows that 
the number of men employed by the larger English firms—the 
smaller ones being omitted—increased 25 per cent. in the five 
years ending 1900. 

In recent years great developments have taken place in most of 
the English works, and large new shops are being built both 
at Darlington and at the Vulcan, Newton-le- Willows, 

In regard to the present question of foreign competition and its 
bearings on British locomotive builders pursued by some railway 
boards, the whole of the trouble has come about through the mis- 
taken policy in cutting their expenditure according to their current 
receipts. 

For years before the recent boom railways were running their 
locomotives to death, and locomotive builders were starving for 
work, On trade reviving, both British and colonial lines rushed 
in to renew their stock; British builders were crowded out, 
American and continental firms stepping in to take the overflow. 
Stock will wear out, and although receipts are low, shculd be re- 
newed periodically, not spasmodically. Had this been done rail- 
ways would have bought better, British workpeople would have 
been spared much loss and distress in years past, and no work need 
have gone out of the country. In fact, as every book-keeper knows, a 
percentage of all machinery and plant must be set aside from the 
annual receipts to provide for reasonable wear and tear, and this 
axiom of safe working in respect to locomotives means that every 
railway should replace a fixed number of their engines annually— 
apart from those required for extensions, Of course, when all the 
stock was new it would have been absurd to purchase new stock 
for ay Seca annually ; but ultimate requirements should have 
been foreseen and provided for, and might in many cases have 
been partially anticipated by spreading the reyuirements on this 
account over a longer period. The figures are simple. If 
engines last twenty-five years, provision for renewal of 4 per cent. 
of those running will require to be annually made ; if they last 
thirty-three years, then 3 per cent., and so on. 

Railways have bad as well as good years, and naturally avoid 
purchasing expensive stock from low funds, but when funds are up 
the rush for engines disorganises the trade, and the overflow goes 
out of the country. Surely so simple a matter could be financed 
on sound business lines between railways and the builders, but 
strictly avoiding the blunder of excessive indulgence in this direc- 
tion which has capsized the German craft. FIGURES. 

July 9th. 





FIRE-THROWING FROM LOCOMOTIVES. 


Sir,—Mr. Baxter evidently still fails to grasp this question 
thoroughly. 

To prevent fire-throwing, we must either cease to lift fire from 
the fuel bed, or intercept what we have lifted in the most convenient 
place, which is the smoke-box. Much may be done to reduce this 
initial lifting, as has been shown in Mr. Weatherburn’s excellent 
article ; but more than this can only be done by increasing the 
grate area, thus reducing the speed of the gases through the fire. 
Taking the grate as we find it, we must necessarily have fire lifting. 
Speaking generally, the distance this lifted fire will be carried by 
the gases depends upon their velocity. This is less over the arch 
than fen. the tubes, hence the deposit on the arch and 
comparatively little in the tubes, Change of direction of the 
moving gases in the smoke-box causes the deposit therein ; but 
such fire as is projected into the steam jet or adjacent gases is 
ejected through the funnel. If the cinders are kept out of this 
region by properly shaped and located baffle-plates, they will be 
deposited in the smoke-box without peice diminution of the 
draught. This is the object of my invention. 








the question of velocity through the tubes, it is 
possible that Mr. Baxter's ambiguity of expression may have led me 
to misunderstand him. I certainly understood him to mean, in his 
letter in your impression of May 17th, that larger tube ‘‘calori- 
meter ” would result in a lower speed of gases through the fuel bed, 
with necessarily less fire-lifting. This would be absurd, as I pointed 
out in my letter of the 11th ult., because, while the grate area is 
unaltered, the speed of the gases through the firemust be the same 
with the same rate of combustion, no matter what is the area 
through tubes or anywhere else. Naturally, I am here neglecting 
differences due to different amounts of excess air, which do not 
directly enter into the discussion. Mr. Baxter, in his last letter, 
speaks of the velocity in the tubes being so lessened as not to carry 
the cinders into the steam jet. This is a very different matter ; 
but I am afraid it is unattainable. If Mr. Baxter would reduce 
the ‘‘ hurricane ” which now obtains in the tubes to a “zephyr” 
he would probably stop este ra. but Iam afraid he has not 
taken the trouble to calculate what an enormous, and quite 
impracticable, increase of tube area he would need to do this. I 
see no objection to my continuing to maintain that the area of, 
and velocity of gases through, the tubes makes no difference in 
fire-throwing, assuming the area—and consequently the velocity— 
to be reasonable. 

Apparently Mr. Baxter lost his temper on the 2nd inst., but 
resuming he has now cooled down, I would remind him that he 
as not yet proved the inequality of smoke-box vacua, either by U 

gauges or thermometers. If Mr. Baxter has any facts to bring 
forth to show that my contention as to equal smoke-box vacua is 
absurd, by all means let him state them, and I shall be only too 
glad to thank him for putting me right. I quite agree with the 
last paragraph of his letter. Ar. Corton, 

Manchester, July 16th. 


Now takin 





THE SIROCCO FAN. 

Sir, —A further letter on the above subject, signed ‘‘ Interested,” 
appears in your issue of 5th inst., this time in reply to my letter to 
you of the 6th May. 

‘*Interested ” assigns ‘‘ pressure of work” as his reason for not 
—— to my letter earlier, and further explains that it was the 
“lengthy descriptive article on the fan,” in your issue of 2lst 
June, which reminded him of the subject, otherwise he apparently 
was not sufficiently “interested” to have remembered anything 
more about it. 

In the second pmoeeh of his letter he describes his method of 
ascertaining the discharge area of a fan, as follows :—‘‘ The velocity 
is given as 3000ft., which, divided into the cube, gives the fan an 
area of 2% square feet of discharge.” He, however, makes no pre- 
vious reference in his letter to cubes, or even to cubic feet, and the 
only visible ie of his description is that he divides 3000 into 
the cube of 3000 ; but then this does not give 2%rds as the result. 
Perhaps, however, his ‘‘ pressure of work” is accountable for his 
adopting such an erroneous system of calculation ; but when in 
the same paragraph he accuses me of inaccuracy in my figures as to 
the velocity of discharge, he really should give his own state- 
ments a little more time and thought before submitting them 
to your readers. 

lf ‘‘ Interested ” could have given a little more time to re-perusal 
of my letter, he would have found that I stated that the 3000ft. 
velocity was taken at the inflow openings from the Courts to the 
extraction chambers in which the fans are working, and if these 
openings had been provided of, say, three times larger area, the 
velocity would then have been only 1000ft. per minute. But this 
fact would have no bearing on the velocity of discharge from the 
fan if the water-gauge resistance in the extraction chamber still 
remained the same. My statement that the air leaves the blades 
at 3500ft. per minute is ——— a fact that I know exists ; and if 
‘* Interested ” desires to challenge my statementon actual test, I 
shall be happy to accommodate him, and to test, comparatively, at 
same time, a goodly array of other fans, amongst which are, 
no doubt, most of the special types he refers to as being made b 
‘* English and continental firms,” with ‘‘ multiplicity of blades,” 
I having, prior to the granting of my American and German 
patents, given such demonstrations before the experts of the 
American and German Patent-offices, in Washington and Berlin, 
and so satisfied them in both cases as to the much greater results 
which my fans gave over those tested against them, that all my 
‘*claims” were ‘ allowed” in full. 

After calling in question the efficiency of the ‘‘Sirocco” fan, 
‘Interested ” says that ‘‘any well-designed centrifugal fan for 
ventilating ey erm with inlet and discharge similar to the Sirocco, 
will give much higher results per horse-power applied.” In tests 
made of my fans by your expert representative, and embodied in 
the article peers in your issue of 21st ult., a mechanical effi- 
ciency of 92 per cent. is given as having been obtained, with free 
intake and discharge, and similar results have been got time after 
time by other experts of much experience. If, then, ‘‘ Inter- 
ested’s” ‘‘well-designed fans” give ‘‘much more” efficiency, 
they must necessarily show well over 100 per cent. Further com- 
ment on this is unnecessary. 

‘* Interested” informs me that ‘‘the excess velocity of the air 
discharged as compared with peripheral velocity is largely due to 
the proportions of inlet and outlet.” It will perhaps surprise him 
to know that with inlet and outlet of equal area I still get the 
80 per cent. accelerated velocity in the discharge, over the cireum- 
ferential speed of the blades, 

‘* Interested” explains his idea of how the 124in. Sirocco at 
equal peripheral speed drives the air through the 24in. Blower of 
other make by saying that ‘‘the fan of smaller diameter had 
less resistance to overcome, due to the discharge and inlet of the 
24in. fan being of relatively larger area.” Unfortunately for his 
theory, the discharge and inlet of both fans in the test referred 
to were almost exactly equal. He says the air from the small fan 
takes the line of least resistance. Certainly it does, but that line 
is right into the discharge and out through the inlet of the Blower. 
When the testing-box is divided into two separate compartments, 
so that both fans discharge into a separate closed chamber, the 
Sirocco 12hin. puts up 3}in. water gauge, the Blower 1jin. water 
gauge, both fans gry bags the same circumferential speed 
of blade. Then, on the division being removed, the resistance 
that the 12hin. Sirocco, with its air at a velocity due to 3}in. water 
gauge, meets with in the discharge of the 24in. Blower, being only 
that due to lfin. water gauge, the Sirocco current drives right 
through the Blower with a velocity due to the difference—namely, 
lhin. water gauge—between the respective pressures. 

‘Interested ” says that it is not fair to compare fans by their 
relative diameters ; and announces that it is the “‘ peripheral width 
which tells.” Peripheral width is a rather confusing term, but I 
suppose he means the outer edges of the blades parallel with the 
axis of the fan. If so, and that the diameters of the fans need 
not be compared, then a fan lft. diameter, provided ‘‘ peripheral 
width” is large, might be superior in capacity to a fan 10ft. 
diameter with less ‘‘ peripheral width.” He would, however, find 
some awkward difficulties ahead of him if he were to put his idea 
into extensive practice. 

He says, in conclusion, “‘ there are no records in your columns” 
of reliable tests of centrifugal fans, and suggests that if Mr. 
Bryan Donkin has such data available, he might give him the 
benefit of his experience. Mr. Donkin can scarcely, however, be 
expected to trouble himself with replies to every chance corre- 
spondent, having already contributed so largely to fan literature. 

I lately had the pleasure of a long interview with Mr. Donkin, 
when—as I had not my own copy with me—he rere | gave me 
another of his pamphlet, ‘‘ Experiments on Centrifugal Fans,” and 
I think I cannot do better than recommend “Interested” to 
obtain a copy for himself, as he will likely find in it all, and 
possibly a great deal more, information about fans than he 
requires, 

In my previous letter I said that if there were any further 
details or particulars “Interested” would like to have, I would 





be very pleased to answer any communications he would address 
to me direct upon the subject, and which course, had he adopted 
—which he has not—would have avoided my now trespassing upon 
your valuable space with this further letter on the subject, and for 
which I beg to apologise. 8. C, Davipson, 
Sirocco Engineering Works, Belfast, 
July 9th, 





Sir,—In THE ENGINEER of June 21st we see particulars of tests 
made with the ‘‘Sirocco” fan, and as comparisons are made as 
rds output with the fans of other well-known makers, we think 
it in order to ask if Davidson and Co, have happened to come into 
possession of one of the many old fans we have sent to Belfast, 
perhaps six to eight years ago. If such is the case, we should not 
in the least object to the fact being mentioned in your journal, and 
we think it would be only proper and fair if we had one of Messrs, 
Davidson's old fans to compare with and test against one of our 
improved new ones, 
Je may say that we have for the past several years carried out 
a large number of tests and kept careful records. We have con- 
tinually increased the number of the fan blades and decreased the 
radial length of them, have greatly increased the area of inlet and 
outlet, and, naturally, have greatly improved the output and 
efficiency of our fans. 

The following test of a 7ft. 6in, fan made for the Bristol Corpora- 
tion Electric Light Station, to work the induced draught for boilers, 
will show that—size for size—weare t gpowe apa J equal with Davidson 
and Co, as to cubic feet discharged each revolution, taking into 
consideration the diameter and width and cubical contents of the 
revolving fan. ’ : 

Test of 7ft. Gin. by 25in. Chandler fan, single inlet and steel 
cased, The inlet was divided into sixteen squares, in which the 
readings were taken :— 


Revs, per Square feet W.G. at Average Volume 
min. area for inlet. inlet. W.G. at outlet. passed. 
220.. 6-5 a ee) eee 
253. 17-3 os SA. ce 1-54 103,800 


The inlet tube was fitted with a converging tube, and the water 
gauge was taken in the chamber near the fan. The discharge 
orifice of the fan was open to atmosphere, and was divided into 
squares, in which the water gauge and velocity were taken. Thus 
we find that Davidson and Co.’s 20in. by 12in. fan discharges or 
empties itself 7°1 times per revolution, and our 7ft. 6in. fan 
empties itself 7°2 times per revolution, our fan being 25in. wide. 

e have for fourteen years past made our fan blades of such a 
form as to scoop up the air. This isa characteristic of the Rateau, 
Farcot, and Mortier fans, and we have come to the conclusion that 
the exact number of blades is not of so great importance as your 
article would lead one to believe, the number of blades in our fan 
being forty-eight. i 

May we suggest that Davidson and Co. would do well to modify 
the statements in their advertisements that ‘‘ the ‘Sirocco ’ fan 
passes three times more air than any other, &c.” We note that 
the power absorbed by the electric motor was “846 electric 
horse-power without the belt, As you state, the theoretical 
horse-power in the air—fourth line in table, page 651—equals 1°73, 
and the horse-power of fan and motor combined was 3°29, there 
fore the combined efficiency of fan and motor is 52°5. We think 
it well to mention these points, as the efficiencies given in table 
may be taken for combined efficienci 

It would also be interesting to know if allowance was made for 
the air being passed through the test box orchamber, which does not 
appear to have been arranged with a diverging orifice, so as to allow 
the full theoretical volume to pass. If the air escaped from the 
test chamber with ‘sliding doors” and sharp edges, 1.¢., without 
the properly formed diverging orifice, then the full volume due to 
the observed water-gauge cannot be passed by about 35 per cent. 
See Thos. Kox’s hook on heat. BUMSTED AND CHANDLER, 

Hednesford, Staffordshire, July 9th. 








THE ILL EFFECTS OF FACTORY LEGISLATION IN VICTORIA, 


Sir,—Among the problems created by the federation of the 
Australian colonies is one peculiarly affecting Victoria. That 
Colony has a drastic and elaborate system of factory legislation, 
and its indispensable complement, a high tariff system to keep off 
the competition of the rest of the world. But under federation 
there can be no tariff against the sister States of the Commonwealth, 
and the industries of those States will compete against Victorian 
industries with destructive effect unless all States alike are pro- 
vided with Wages Boards and compulsory holidays. Either the 
whole Commonwealth must be brought under the Victorian 
Factory Act, or that Act will break down in Victoria itself. Each 
State, however, is responsible for its own industrial ——— 
though not now for its own tariff, and the Commonwealth has no 
power to intervene, though it is contended by some writers in the 
Australian Press that the 5lst section of the Federal Constitu- 
tion, which enables the Federal Parliament to make laws for the 
** peace, order, and good government of the Commonwealth,” 
might be interpreted so as to cover factory legislation. On this 
point the experts differ. ; : 

Coddling systems, such as that adopted in Victoria, can in these 
days of international competition exist only within the ring fence 
provided by a high tariff, and federation means, so far as Australia 
is concerned, the breaking down of the Victorian ring fence. 

The Victorian factory system was made more rigid by an Act 
of three years ago, and a Royal Commission is taking evidence to 
ascertain if this Act has been justified by its resu!ts. Evidence so 
far is unfavourable, Thus Mr. T. B. Way, a jeweller, and the first 
witness examined, declared that the Act ‘‘ had affected his business 
to the extent of £3000 in the first year. He knew scores of persons 
who had been ruined by it.” Mr. Hearne, a pork butcher, said 
‘‘The Act had reduced his takings by £500 a year.” Mr. Payne, a 
draper, said ‘‘The Act had created a little hell upon earth amongst 
the employés. An assistant might be in the act of serving a 
customer when his legal hours of labour expired, and he could not 
finish taking the order.” Butchers declared that the Act had 
raised the price of meat, one master testifying as follows :—‘‘ My 
men on one occasion refused to move twelve hind-quarters of beef 
to the ice house because it was a quarter to five o'clock, and there 
was not time to complete the work before the time fixed for 
closing.” Mr. Harcourt, a leading draper, declared that the 
Wages Board ‘‘ killed merit.” 

The foregoing is only a part of the hostile evidence, and a report 
of the evidence on other sections of the Act has not yet reached 
this country, but enough has been taken to show the momentous 
nature of the principle adopted in Victoria, and to enable the 
other Colonies to form a judgment as to the line they should 
adopt. The reckless labour element, so strong in Australian 
and New Zealand politics, will not lightly part with their privileges 
even if their retention under the conditions created by Federation 
involve the destruction of Victorian industries. Anxiety is felt in 
labour circles that the rest of Australia shall adopt similar 
legislation, for it is realised Victoria cannot stand alone. Her 
industries thus fettered cannot face the competition of the sister 
States, 

New Zealand remains outside the Commonwealth, and here the 
rotective and coddling system meets with no check for the present. 
he ideals of the New Zealand party found expression at the annual 

conference of labour delegates held at Dunedin, and reported inthe 
Australian Review of Reviews. The delegates expressed a very low 
opinion of the ability and honesty of the New Zealand Government, 
yet, somewhat illogically, they are anxious to clothe it with all 
manner of new functions. It is to be turned into a sort of earthly 
providence, providing for numerous wants and hitherto unsatisfied 
wants of labour. Industries are to be nationalised, the middle-. 
man is to be abolished, there is to be a universal and aumpuieay 
eight hours day for farm and city alike. This sort of fooling will, 
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the provisions of dispassionate observers who have noticed 
preorne dt affairs in New Zealand for some time are to be falsified, 
shortly meet with a rude check. The present prosperity of New 
Zealand and Australasia as a whole is largely due to the export of 
agricultural produce to the Cape during the war, and also to the 
relief to the labour market afforded by the absence of the fighting 
contingents. And yet it is impossible to take up an Australian 
paper without reading of the proceedings and threats of the un- 
employed. When depression sets in, as it must shortly in an acute 
form, the unsoundness of the political methods adopted will be 
more generally manifest, 

FREDBRICK MILLAR, 
Secretary, Liberty and Property Defence League, 
7, Victoria-street, 8.W., July 11th. 





CENTRIFUGAL FORCE, 


§in,—Will you permit me to call attention to a point arising out 
of the gyroscope problem, which, so far as I know, has not been 
raised? It is the paradox, as I must call it, of centrifugal 
force. 

(1) It isan axiom that forces operating at right angles cannot 
balance each other. Thus, for example, a stretched string will be 
sagged by a weight hung on the middle of it ; a ball fired point 
blank from a gun falls to the ground in precisely the same time as 
a similar ball dropped from the muzzle of the gun, and so on. 
The proposition is acce ted as true in all text-books. It is obviously 
reasonable that it should be true. 

(2) According to all recent teaching, there is no such thing as 
centrifugal force ; that is to say, the constrained mass moving in 
a circle does not tend to fly off radially—it wants to move 
tangentially, and the force exerted on it is a deflecting force, com- 
pelling it to move in a circle instead of a straight line. 

(3) The tangent to a circle is always at right angles to the 
radius of contact ; that is to say, to the radius drawn from the 
centre to the point where the tangent touches the circumference 
of the circle. : ; 

(4) The centrifugal effort or stress is radial, and therefore at 
right angles to the tangent. 

(5) The centrifugal stress or effort of the mass to depart frora 
the circular path is tangential, and therefore at right angles to the 
radial stress. 

(6) Query, how can these two efforts balance each other without 
flatly contradicting No, 1? HAMBER WILSON, 

July 15th. 





THE PARIS-BERLIN MOTOR CAR RACE, 


Sin, —As a great deal of interest has been taken in the English 
car which I drove in the Paris-Berlin race, I would ask you to allow 
me to state the circumstances which caused my retirement, 

The car throughout went a perfect, and prior to my first 
puncture I drew up from twenty-fifth position, at which I started, 
to ninth in the first 78 kilometres. 

After this, however, my continental tires punctured no less than 
seven times, but my final accident, which put me out of the race, 
was caused when passing another competitor, when, being unable 
to see for the enormous cloud of dust, J struck the arched curve of 
the road over a small bridge, while travelling about 70 miles an 
hour, the result being that the car leapt into the air, and struck 
the ground again with such violence as to break my back carriage 
spring, and until a new one was made, which took two days, it was 
impossible to continue. 

t will thus be perceived that my want of success was in no way 
attributable to any fault in the power or construction of the car. 
All other competing manufacturers had many cars competing, and 
every other manufacturer had cars broken down, but as I had onl 
one string to my bow, my chance of success at any time under suc 
circumstances was doubtful. S. F. Epce, 

London, July 10th, 





CONICAL BEARINGS FOR LATHES, 


Sin,—In your supplement of June 25th, describing British 
machine tools at the Glasgow Exhibition, we are favoured with a 
short account of the machines we are exhibiting there. With 
regard to your correspondent’s remarks in connection with our 7in. 
centre screw-cutting lathe concerning conical and parallel bearings, 
we must confess that we have read these with some surprise. In 
the smaller sizes of ordinary screw-cutting lathes, say 5in. to 12in, 
centres, which run at high speeds, conical bearings have always 
been found the most satisfactory, as they keep their truth in- 
definitely, provided that they receive proper attention, the wear 
between the hardened surfaces being emg en J nil if surrounded 
by a film of oil, and this cannot be said to be the case with parallel 
gun-metal bearings. 

This practice, we may mention, is not at all unusual, but, on the 
contrary, is the usual practice with good tool makers, and the 
undersigned put these hardened steel cone bearings into lathes 
about px | cag ago when he was with the firm of Joseph Whit- 
worth an ., as it was then styled, now Sir W. G. Armstrong, 
Whitworth, and Co., Limited. 

If your correspondent rend pd us a visit we could show him 
a lathe headstock with hardened steel conical bearings which has 
been at work close upon fifty years without showing any appreci- 
able signs of wear, and we p Baw also be happy to let him see and 
examine a large number of screw-cutting lathes with conical bear- 
ings which we have at work here, some made specially for cutting 
our guide screws and other work demanding great accuracy. 

HULSE AND Co., LimitTeD, 
Salford, July 15th. (Henry Bates, Managing Director.) 





RAILWAY SPEEDS, 


Sir,—With the down Worcester express the other day, No. 1127, 
one of the old 7ft. Great Western singles, ran as follows :—We had 
to blow off the signals at Maidenhead. There were the usual 
service slacks at Reading, Didcot, East Junction, Oxford, and 
W olvercot Junction. We slowed for the curves outside Moreton, 
and again down the 1 in 100 bank towards Honeybourne, and 
we were badly checked by signal from post 116 to “past Norton 
Junction. Yet we were by Reading—36 miles—in 37 min. 45 sec. 
Ran the next 273 miles to Oxford in 28 min. 25 sec.; went up the 
28} miles to Moreton—with respectable lengths of 1 in 100—in 
33 min. 15 sec.; and then ran the bai remaining miles to Worcester, 
— the checks, in 32 min. 1lsec. We arrived there 3 min. 24sec. 

rly, 

_ So even with seven bogies, No, 1127 would have run the distance 
in very little over even time, had signals been propitious. It is 
somewhat surprising that, with the grade in favour of the engine 
the whole way from Moreton, the up express is allowed 12 minutes 
longer for the journey. A, WARBURTON, 

Grantown, N.B., July 6th, 





THE GRAPHICS OF THE GYROSCOPE. 


SIR, —Mr. Wilson’s letter in your issue of 5th inst. shows that 
the only difficulty he now has before him in his problem of the 
8yroscope is as regards a simple matter of fact. He says the 
e roscope never does, under the conditions stated, begin to fall; 
but the fact is that one half of the disc is, under those conditions, 
incessantly falling in _what is for the instant the plane of rotation, 
= the other half is as incessantly rising in a new plane, That 

ouble action constitutes the twist of centrifugal force which 
pi: the gyroscope in the horizontal plane, as shown by the 

lagrams in my letter in your issue of May 10th. 

Thatched House Club, Ww, LEIGHTON JORDAN, 
St. James’s-street, July 9th, 





IRON AND STEEL INSTITUTE. 





Tux following preliminary programme of the Glasgow 
meeting, to be held September 8rd, 4th, 5th, and 6th, 
1901, has just been issued :— 


In accordance with previous announcements, the autumn meet- 
ing of the Iron and Steel Institute will be held at Glasgow, on 
Tuesday, Wednesday, Thursday, and Friday, September 3rd, 4th, 
5th, and 6th. The meeting will be held simultaneously with the 
International Engineering Congress, Section V. (Iron and Steel). 
The remaining eight sections of the Congress are under the charge 
of other Institutions. While great benefits will undoubtedly 
derived from the simultaneous meeting of the leading technical 
societies, the large number of members ere and the great 
popularity of the Glasgow International Exhibition, render it 
imperative for members to secure accommodation without delay. 





A large vad _"~ ee Se a 
rivate hospitality, and the International Engineeri ress 
- a as ponsitie, rn the 


as appointed a committee to e, as far 
accommodation of members, The schaesigtlan for membership of 


the Congress is 10s. 6d., which should be remitted to the general 
secretary of the Congress, Mr. J. D. Cormack, The University, 
Glasgow. The subscription includes free entry to the Exhibition 
during the week, the privilege of taking part in any of the 
sectional meetings, the various visits social gatherings, as 
arranged by the Congress, and of receiving a volume of abstracts 
of the papers read in all the sections, 

Apart from the Congress, a programme of excursions to works 
and of social functions has been a ed by an influential Local 
Reception Committee, of which Mr. William Beardmore, member 
of council of the Iron and Steel Institute, is chairman, Mr. Archi- 
bald Colville vice-chairman, and Mr, James G. Jenkins, 33, 
Renfield-street, Glasgow, hono secretary. Messrs, George 
Beard, David Colville, William rk, Walter Dixon, George 
Garrett, J. G. Stewart, William Wylie, and E. J. Windsor 
Richards, are members of the Executive Committee, while the 
General Committee includes a number of the members of the West 
of Scotland Iron and Steel Institute, and of the leading iron- 
masters of the district. 

The meetings for the reading of papers will be held, by kind 
permission, in the University Buildings, which are in immediate 
proximity to the Exhibition. The President will deliver a short 
address, and the following papers have been offered :— 

(1) ‘On the Iron and Steel Industries of the West of Scotland,” 
by a Committee of the West of Scotland Iron and Steel Institute, 

(2) ‘*Report on the Nomenclature of Metallography,” by a 
Committee of the Iron and Steel Institute. 

(3) ‘*On the Presence of Calcium in High-grade Ferro-Silicon,” 
by G. Watson Gray (Live: 1). 

(4) ‘On the Spectra of Flames at Different Periods on the 
Basic Bessemer Blow,” by Prof. W. N. Hartley, F.R.S. (Dublin), 
and Hugh Ramage (Cambridge). 

(5) ‘On Iron and Copper Alloys,” by J. E. Stead (Middles- 
brough), Member of Council, 

(6) ‘*On the Effect of Copper in Steels for Wire Manufacture,” 
by J. E. Stead and F. H. Wigham (Middlesbrough), 

(7) ‘On the Correct Treatment of Steel,” by C, H. Ridsdale, 
F.1.C, (Middlesbrough). 

(8) ‘* On the Profitable Utilisation of Power from Blast-furnace 
Gas,” by B. H. Thwaite (London). 

(9) ‘On Brinell’s Method of Determining Hardness and other 
Properties of Iron and Steel,” by Axel Wahlberg (Stockholm), 

(10) “On the Variation of Carbon and Phosphorus in Steel 
Ingots,” by Axel Wahlberg (Stockholm), 

(11) ‘On Internal Strains in Iron and their Bearing upon 
Fracture,” by Arthur Wingham, F.L.C. (To =a 
( (12) ‘tha a Mechanical Gas Producer,” by Benjamin Talbot 
Leeds 6 

Members who intend to take part in the discussions will, on 
notifying such intention to the secretary, have copies of the papers 
forwarded to them a week before the meeting. 

The provisional programme of the meeting is as follows :— 

Monday, September 2nd.—The secretaries’ office will be open 
from 3 p.m. to 6 p.m., for the issue of badges of membership, pro- 
grammes, invitation cards, &c. 

Tuesday, September 3;d.—10 a.m.: Ina address by the 
President of the International Engineering ress, 10.30 a.m.: 
Reception of the President, Council, and members of the Iron 
and Steel Institute by the chairman and members of the Local 
Reception Committee. Address by the President; reading and 
discussion of papers. 12.30 aoe Adjournment. 1 p.m.: 
Luncheon in St. Andrew’s Hall, by invitation of the Local Rece: 
tion Committee of the Iron and Steel Institute. Conveyances will 
be Petty: to take the members from the University to St. 
Andrew’s Hall. In the afternoon there will be excursions, open 
to a limited number of members of the International yes | 
Congress, to the Steel Company of Scotland’s Hallside Stee 
Works, to William Baird and Co.’s Gartsherrie Ironworks, Coat- 
bridge, and to the works of the Waverley Iron and Steel Company, 
Coatbridge, or visits to the Exhibition. In the evening there will 
be a conversazione for members of the International Engineering 
Congress, and the ladies accompanying them, by invitation of the 
Lord Provost and Corporation of Glasgow. 

Wednesday, September 4th.—10 a.m.: General meeting in the 
University. Reading and discussion of papers. 12.30 p.m. : 
General meeting will be closed. 1 p.m.: Luncheon in St. 
Andrew’s Hall, as on the previous day invitation of the Local 
Reception Committee of the Iron and Steel Institute. In the 
afternoon there will be excursions for members of the Inter- 
national Engineering Congress to David Colville and Sons’ Dalzell 
Steel and Ironworks, Motherwell, and to the Steel Company of 
Scotland’s Blochairn Works, or visits to the Exhibition. As the 
excursions to works on Tuesday and Wednesday afternoons have 
been arranged by the International Engineering Congress, mem- 
bers wishing to avail themselves of these should send in their 
names to Mr. J. D. Cormack, general secretary of the 
after receiving the Congress programme, In the evening there 
will be a banquet to members of the Iron and Steel Institute in the 
St. Andrew’s Hall, by invitation of the Local Reception Committee. 
Evening dress. 

Thur:day, September 5th.—The whole day will be devoted to 
excursions, confined to members of the Iron and Steel Institute :— 
(1) To Glengarnock Iron and Steel Works, by invitation of Mr. 
J. C. ye ger (2) To the Dalzell Steel and Ironworks of 
David Colville and Sons, Motherwell; (3) To the works of the 
Glasgow Iron and Steel Company, Wishaw ; or (4) to the works of 
the Carron Company, at Falkirk. jies are not invited to these 
excursions, Members will be entertained to lunch at Glengarnock 
on the invitation of Mr. J. C. Cuninghame; at Motherwell by 
invitation of D, Colville and Sons ; at Wishaw by invitation of the 
Glasgow cay and Steel ——— : _ at Falkirk by invitation of 
the Carron Company. e number icipating in an: 
one of the fer. A Hm is limited to 150. Sascaie aan 
will be a ball in St. Andrew’s Hall for members of the International 
Engineering Congress, Gentleman’s ticket, 21s.; lady’s ticket, 21s. 

Friday, September 6th.—The whole day will be devoted to an 
excursion on the Clyde, to members of the Iron and Steel Institute, 
and the ladies accompanying them, in the s.s, Columba, by invita- 
tion of the Local Reception Committee. 








Tue Bill promoted by the Caledonian Railway Com- 
pany, which has already passed the House of Commons, has now 
as an unop measure Morley’s Committee of the 


House of Lords. In its present form the empowers the com- 


pany to construct two miles six furlongs of new lines, and to widen 
about two miles of its main line, 





EXPRESS LOCOMOTIVE, SOUTH-EASTERN AND 
CHATHAM RAILWAY. 


WE illustrate on pages 72 and 73, and by a supplement, 
through the courtesy of Mr. Harry S. Wainwright, loco- 
motive engineer of the joint lines, one of several new 
engines which have been constructed from his designs. 
These engines are doing excellent work over heavy roads, 
the boat trains, usually equal to about twenty - two 
vehicles, and weighing behind the tender 260 tons, easily 
keeping time. The incline of 12 miles out of London has 
been surmounted with 200 tons bebind the tender at 40 
miles an hour, which is excellent work. 

The section will repay careful examination. It will be 
seen, among other things, that steam-reversing gear is 
employed, resembling that which has been used for some 
time by Mr. Drummond on the South-Western Railway. 
The late Mr. Stroudley was, we believe, the first to use 
power for controlling the link motion. He employed 
compressed air from the brake reservoir. The advan- 
tages of working either by steam or air are obvious. 

Mr. Wainwright has produced a very fine engine, which 
will no doubt do much to promote punctuality in the 
working of the traffic. 


South-Eastern and Chatham Railway.—Bogie Express Engines 
Class D).—Principal Particulars of Engines. 





Diameter of cylinders ... 19in. 
Stroke of pistons ... 26in. 
Centre of cylinders 2ft. 4fin. 
Steam ports ... 18in. x 12in. 
Exhaust porte... ... ... ... .. .-. 18in. x Shin. 
Centre of cylinder to centre of driving axle 10ft. 10in. 
Motion (Stephenson link, with steam reversing gear)— 
pS eee 
Lead of valve infullgear ... ... ... yin. bare 
Maximum travel of valve in full gear... 44in. 
Diameter of valve spindle ... ... ... lgin. 
Diameter of piston-rod ... 3hin. 
Length of camer pp pea a lh 6ft. 10in. 
Connecting-rod small end bearing 3in. dia. x 3in. 
Connecting-rod large end bearing 8in. dia. x din. 
Length of excentric rods... ... 4ft. 10in. 
Diameter of e tric sh lft. 3#in. 
Throw of excentric sheaves ... ... ... 3}in. 
Diameter of steam reversing cylinder... 7in. 
Diameter of steam reversing cataract 
CS ee ae 5in, 
Stroke, full, of reversing cylinders 9fin. 
Wheels, driving and trailing (cast steel) — 
Diameter on tread ... ... ... ... ... 6ft. 8in. 
Tires, thickness on tre 3in. 
Tires, width aly ea 5fin. 
Wheels, bogie (cast steel)— 
Diameter on tread ... ... 3ft. Zin. 
Tires, thickness on tread 3in. 
pS eee ee 54in. 
Crank axle (Siemens steel)— 
Diameter at wheel seat ... 8hin. 
MS bearings ... 8hin. 
» in middle... Sie 7hin. 
me crank-pin jouroal ... ... ... Sim. 
Distance between centres of bearings... 4ft. jin. 
Distance apart centres of cranks... ... 2ft. 4jin. 
Length of wheel seat... ... ... «.. iin. 
” on. 
‘ie crank-pin journal... ... ... 4in. 
Cross section of crank arms ... l5in. x 3fin. and l5in. » 4hin. 
Throw of cranks a lft. lin. 
Section of crank hoops ... 3}in. x Lin. 
Trailing axle (Siemens steel )— 
Diameter at wheel seat ... 8hin. 
a bearings 74in. 
. middle... 7in. 
Length of wheel seat Thin. 
Length of bearings... ... ... ... ... Qim, 
Distance between centres of bearings... 3ft llin. 
Bogie axle (Siemens steel)— 
Diameter at wheel seat ... 74in. 
>, at bearings 6in. 
oa in middle... 5#in. 
Length of wheel seat bets in. 
Length of bearings... ... ... ... ... Qin. 
Distance between centres of bearings... 3ft. 7in. 


Frames (Siemens steel )— 


Distance between frames, front end 4ft. and 3ft. 9in. 





Distance between frames, hind end 4ft. l4in. 
Thickness of frames... ... ... ... ... Iyyin. 
Centre of driving wheel to centre of 
cas lcsie aie) ans 00s: dae, on, WORE NO 

Centre of driving wheel to centre of 

trailing wheel ...... ... ... ... Oft. 
Centre of trailing wheel to back end of 

a Sm 
Centre of ie to front end of frame... 5ft. 54in. 
Total wheel ee ee ee 
Total length of frame ... ... ... ... 29ft. d4in. 
Centre of driving wheel to front of fire- 

nm 

Bogie— 
Centres of wheels Ire 6ft. 3in. 
istance between frames ... ...... 2ft. 74in. 
Thickness of frames (Siemens steel) ..._ lin. 
Boiler (Siemens steel, telescopic)— 

Working pressure ... ... ... 180 Ib. 
Centre line of barrel above rail 8ft. 
Length of barrel ... ... 2. ... 1lft. lin. 
Dia. outside barrel at fire-box end 4ft. 9in. 
Diameter of domeinside ... ... lft. 9in. 
Thickness of dome plates din. 

‘s barrel | om ian i ysin. 

9” smoke-box tube plate fin. 
Diameter and pitch of rivets... fin. x 2in. full 

Smoke-box (Siemens steel )— 
Diameter inside .., ... 5ft. 5in. 
Lengthiuside ... ... ... ... 3ft. 
Thickness of poe Sg Racha, acs 

” front plate... ... ...  .. din. 

a GTO. oe se 
Diameter of chimney inside ..._ ... ft. 4in. 
Height of top of chimney from rail 13ft. 4in. 

Fire-box casing (Siemens steel)— 
Length outside... ... ... ... «.. 6ft. Gin. 
Width outside at bottom ... ... 4ft. din. 
Depth below centre line of boiler... 5ft. Oin. 
Thickness of front plate... ... ... (pin. 
” back plate ... fin. 
” casing plate fin. 
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THE DEVELOPMENT OF THE MODE OF IGNI- | 

TION IN SMALL ARMS AND ARTILLERY. | 
No. III. 

Small arms fired by cartridges containing their own means 
of ignition. Small arms.—We now revert to small arms to 
consider the development of firing with cartridges containing 
their own means of ignition. Hitherto cartridges had been 


made to designs that did not admit of their being loaded 
without some kind of preparation, such as biting or tearing 
the ends off, and in most cases requiring the laborious opera- 
tion of “ ramming home,” and beyond this, caps and priming 





{ 
| 


affected by the action of the powder gases, it corrodes very 
quickly, and often breaks, rendering the rifle unserviceable. 
The cartridge was bad in design, being what is known as 
“consuming.” It fouled the bore and breech action; and, 
should a miss-fire occur, it was necessary to remove it by 
using a ramrod. The shooting with the needle gun was 
never good; it, however, was the means of convincing all 
other foreign Powers of the necessity of adopting a breech- 
loader. In England we stuck to the muzzle-loader for about | 
| aquarter of acentury more. It was not till the middle of 
| 1864 that the War-office invited designs, by advertisement, 
for the conversion of the Enfield rifle. Fifty different | 
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PRUSSIAN NEEDLE GUN 


were necessary. The great progress, then, is apparent when 


rifles could be loaded ready to fire by the simple operation of | 


placing the cartridge in the breech and shutting it up therein. 
The introduction of breech-loading arms and cartridges con- 
taining their own means of ignition attained these ends, the 


two systems employed being known as the “bolt” and the | 


“block,” the former of which kas from time to time been 
most adopted, especially of late years, on account of its 
better adaptability to magazine designs. 

The Snider and Martini-Henry are examples of the block 
principle, and the Dryse or needle gun, the Chassepdt, and 
Mauser, of the bolt. 

The needle gun may be termed the father of the bolt 
action, and, indeed, the father of all the military rifles of 
the present day. 

Fig. 26 shows this rifle in section, the bolt being drawn 
back, and the cartridge just entered in the bore in readiness | 
to be forced home by the bolt. Fig. 27 is a section of the | 
cartridge forsame. All the engravings are, as nearly as pos- 
sible, half-size. 

The needie gun was adopted by the Russians as far back as 
1841, and a few rifles were made at Enfield on nearly the 
same pattern for the British Government for experimental 
purposes, but did not answer the requirements, and breech- 
loading rifles were abandoned for the time being; in fact, | 
large quantities of Enfield rifles were made after this. The 
original needle gun is on the bolt system, and resembles the 
common door bolt in the breech action. The first movement | 
is to withdraw the needle by the thumb trigger; the knob or 
bolt is then moved one-eighth of a circle to the left, then 
drawn backwards, which leaves sufficient opening to receive | 
the cartridge ; by reversing the motion the cartridge is pushed 
forward into the bore, the thumb trigger is also pushed back, 
and the gunis ready to fire. The bolt is hollow, and contains | 
the needle spring and needle by which the firing of the | 
charge is effected. On pulling the trigger the needle darts 
forward into a patch of detonating composition in the centre 
of the cartridge. The bullet is enclosed in a papier-maché | 






































Fig 28. 
SNIDER 
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envelope, which answers the purpose of a wad, being about a 
fin. thick at the base. The patch of detonating composition 
is placed in rear of the wad, the needle, therefore, must pass 
through the entire charge of powder before it reaches the 
composition; the whole of the cartridge is enveloped in strong | 
paper, well greased with tallow. The great fault of the action | 
is the escape of gas at the breech; although the end of the | 
bolt is made to fit nicely against the barrel, the joint is not 
sufficient to prevent the escape of gas, which greatly increases 
as the rifle gets foul, and moreover clogs the breech 
action, and makes loading difficult. The needle is greatly 


| ridge. 


| sliding upon the hinge pin of the breech 


| several times with complete success. 


systems had been proposed, which were weeded out to eight. 
| The first five were capping arms, the remaining three firing 
cartridges containing their own ignition. The result of the 
competition was that the Snider system — Fig. 28—was 
adopted in 1865. The mode of conversion was as follows: 
About 2in. of the upper portion of the breech of the Enfield 
barrel was cut away at the top to receive the breech block, 
which lifts and turns over laterally for opening, the breech 
being hinged on a longitudinal pin on the 
right-hand side of the action ; the breech 
is then open ready to receive the cart- 
ridge. This block forms a false breech, 
and receives the recoil from the base of 
the cartridge. The firing of the cart- 
ridge is effected by an ordinary hammer 
and percussion lock, propelled by a flat 
mainspring in the usual manner. A striker 
passes obliquely through the breech block, 
the firing end of which is flush with the 
face ofthe breech,and immediately oppo- 
site the cap in the centre of cartridge. A 


| conical type, *433 calibre, weighing 380 grains. 


| softness. 
compressed between the bullet and point of the bolt and has 


| accident cause this breech to open, the soldier’s face would be 


exposed to the full blast of the explosion ; it is nct, there. 
fore, surprising that in 1866 the French adopted the Chassepdt, 
which arm may be described as an improved needle gun, and 
is of special interest as being the rifle used by the French in 
the Franco-German war, 1870. The motions of loading are 
the same as with the needle gun; but the spiral mainspring 
is partly compressed by the first motion of pulling back the 
hammer, and the final one of pushing in the thumb-piece 
becomes unnecessary, and the internal sliding tube, as in the 
bolt of needle gun, is dispensed with. The piece is cocked 
by the thumb, as in the needle gun; the bolt is then turned 
a quarter of a circle to the left and drawn back; the cart- 
ridge is put in and the bolt pushes it home; the bolt is 
turned back one quarter of a circle to the right, and the 
piece is then ready to fire. The point of the bolt that enters 
the barrel is provided with an india-rubber washer, which was 
intended to act as an obturator; it never, however, fulfilled the 
function it was intended to perform. Fig. 32 isa section of the 
firing mechanism, the breech is shown as closed, and cocked 
ready to fire. Fig. 33 is a section of the cartridge. It will be 
observed it is made of paper, and was supposed to be con- 
sumable, which was found not to be the case. It fouled the 
chamber badly, and rendered loading difficult. On firing, 
the needle entered the cap and pierced the detonating com- 
position instead of striking it. The bullet was of the solid 
After a few 
shots it is very difficult to get the cartridge home, and any 
forcing is attended with great danger on account of its 
Instances have been known where the cap has got 


exploded the cartridge. A cartridge, therefore, was called for 
that would not only assist in obturating, but also prevent 


| fouling, and be sufficiently rigid and strong to stand the 


necessary handling and rough usage. 

A War-office advertisement appeared on the 22nd October, 
1866, and ran thus:—‘‘The Secretary of State for War is 
desirous of receiving proposals from gunmakers and others for 
breech-loading rifles, either repeating or non-repeating, which 
may replace the present service rifles in future manufacture.” 
The rewards offered were :—A prize of £1000 for the best all- 
round rifle, £600 for the best breech mechanism, and £400 for the 
best ammunition. Certain conditions were imposed, among 
which was that the cartridge must contain its own ignition. 
One hundred and four arms were submitted, and were divided 
into two classes, viz.:—(1) Those which had complied with 
the terms of the advertisement (thirty-seven in number) ; 
(2) those which had failed to do so, and were therefore 
ineligible to compete for the Government prizes (sixty-seven 
in number). These were set aside for consideration on their 
own merits. Of these the competitors were weeded out till 








blow from the hammer upon the other 
end which protrudes from a sloping nip- 
ple drives it forward and strikes the cap, 
denting it sufficiently to explode the cart- 
The striker is provided with a 
light spiral spring for the purpose of 
drawing it back after striking. An arm 








block extracts the empty cartridge case. 

When the breech is open, the breech 
block being drawn back, brings with it 
the extracting arm, which seizes a por- 
tion of the rim of the cartridge and draws 
it out of the bore ; the action of canting 
the rifle sideways allows the empty case 
to drop out. The Snider rifle is of the 
large bore class, being ‘577in. calibre. 
There are five motions to load :—First, cock the hammer ; 


| secondly, open the breech; thirdly, draw back breech block 
| to extract empty case; 
| fifthly, close breech. Fig. 29 is a section of the cartridge, 


fourthly, insert fresh cartridge ; 


‘‘ Boxer” pattern. 

Remarkably severe tests were undergone by this breech 
action. The breech was filled with sand and then watered | 
and exposed to the atmosphere for a week, taken up without 
any cleaning, and 500 rounds fired. This was repeated 
The extraordinary | 








FRENCH SNIDER 


only nine were left, each of whom was paid £300, and “ re- 
quired to furnish for experiment at Woolwich six arms, i 

strict conformity to the specimen arm submitted, with 1000 
rounds of ammunition per arm, within four months after 
date of demand.”’ Experiments were carried out, and finally, 
the report of the Committee, dated 12th February, 1868, 
declared that no one had won the £1000, but that the prize 


| of £600 was recommended to be given to Mr. Henry for his 


breech mechanism, and that they regretted that ‘no arm 
submitted to them should have shown sufficient merit t 





CHASSEPOT 


the Prussian needle gun. 
number of muzzle-loaders to the Snider systém of breech 


| durability of this rifle may be imagined when we note that | render its introduction into the service advisable.” Although 
| 30,000 shots have been fired from one without impairing its | Henry got the prize in the open competition, it appears that 
| efficiency, and the number of rounds that could be fired without | after the trials, were over the breech mechanism of Martini— 
| any cleaning proved it to be an enormous stride in advance of | a Swiss, and ore of the nine competitors above indicated — 
~The French converted a large | crept gradually to the front, having only thirty parts, as com- 
pared to the forty-nine of the Henry, and was ultimately 


action, as shown in Fig. 30. It took a cartridge resembling | adopted—a decided improvement upon the Snider, as far as 


the Boxer, and was provided with a very short bullet of large | 
calibre, hollow from the base to near the point—Fig. 31. | 


The breech action was cut away at the back, so that the | belongs to Henry, however, is the rifling or barrel. 


the number of parts goes, the Snider having thirty-nine. 


Fig. 34 is a section of the Martini-Henry rifle—all fsa 
on- 


cartridge might be readily inserted. Should a cartridge by | siderable ingenuity was displayed by M. Martini in doing 
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away with the side lock and replacing it by one in the breech | into the recess of the shoe, and this has the effect of slightly 
block, which is cocked by the same movement that opens | moving forward the centre piece as well as the front piece, 
the breech. The body of the rifle contains the breech action, | and gives a final slow motion to the cartridge in its passage 
which is the mechanism for closing the breech, firing the | into the chamber, thus lessening the risk of premature explo- 
cartridge, and extracting the empty case. The breech is| sion. The pressing down of the handle to the right also 
shown in drawing Fig. 34 closed, and cocked ready to fire. | further separates the hammer from the rest of the bolt, it also 
The breech is closed by a block which swings on a pin passing | increases the tension of the mainspring, and brings the cavity 


through the upper rear end of the shoe, like the Peabody ; 
the recoil is taken by the back and sides of the body and not 
by the pin as at first sight it appearsto. ‘The cartridge is 
exploded by a striker within the breech block. A lever in | 
rear of the trigger guard acts by means of two horns on the | 
breech block, so that the action of lowering the lever causes | 








SSL 






- Fig. 38. 


| exactly opposite the projection. On pulling the trigger, the 


trigger nose is depressed, and the hammer is set free; the 
latter then darts forward under the action of the compressed 
spiral mainspring, carrying the striker with it, until the pro- 
jector falls into the cavity, and the point of the striker, 
passing through a small hole in the face of the front piece, 
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MARTINI-HENRY 


the block to fall and to strike the extremity of the lower arm | 
of the extractor, thus ejecting the cartridge case. With the | 
same motion, and at the same time, the lever carries the | 
tumbler round, until the trigger nose falls into the bent of | 
the tumbler, and retains that component in the cocked 
position. The action of the lever in the above movement 
also draws back the striker, and compresses the main 
spring in the breech block by means of the crane of 
the tumbler, which engages in a slot cut in the striker. 
On returning the lever to its former position, the 
block is raised by the horns so as to close the 
breech, and the mainspring is still further compressed, but 
the tumbler does not move; it is retained and held firmly 
by the trigger nose. The arm is now cocked and ready for 
firing. To render the above description clear it may be well 
to point out that the lever and tumbler are carried both 
by the same pin or spindle, which is square at the central 
part ; the seat of the tumbler and this component is incapable 
of rotating upon it, while the outside parts of the same pin 
on which the lever works are round, and so the lever is free 
to rotate upon them. On lowering the lever a projection on 
it pushes the tumbler round until the latter engages the 
trigger nose which holds it. The lever is then free to rotate 
on the axis pin back to its former position. There is an 
indicator on the right side of the action, outside, forming 
part of the axis pin, which at all times indicates whether 
the striker is cocked or not. On pulling the trigger to fire 
the arm, the trigger nose is freed from the bent of the 
tumbler ; the striker moves forward under the action of the 
compressed mainspring, rotating both the tumbler and axis 
pin, as shown by the indicator, and striking the cap in the 
base of the cartridge. The calibre is 0-45in. Fig. 35 is a 
section of the cartridge. The Martini-Henry rifle was served 
out in 1871, and is still in the service, using cartridge as 
shown, which is not the original pattern. However, in that 
year, Germany, Holland, and Italy, adopted a rifle of the 
bolt system. 

Fig. 36 is a section of the breech mechanism of the 
German Mauser rifle of *433 calibre, and is known as the 
1871 pattern. 

To the barrel is screwed the body, or shoe, in which the 
bolt moves, and is cut down in front on the right side for the 
purpose of facilitating loading and extraction, and to receive 
the handle or lever when turned down to the right in the final 
motion of closing the breech. The bolt consists of three 
principal pieces, namely, the hammer or rear piece, the 
centre piece with handle, and the front piece carrying the 
extractor; a nut secures the rear end of the striker. The 
striker passes internally through the bolt. The centre piece 
contains a coiled spiral mainspring encircling the striker. 
There is a helix or curved inclined portion cut out of the 
centre piece, and into which a corresponding shaped projev- 
tion on the hammer fits, when these two pieces are in actual 
contact. To load, strike up the handle until it is vertical ; | 
the handle first slides up the inclined surface of the shoe, | 
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strikes the percussion cap and explodes the cartridge. Fig. 37 


| is a section of a cartridge. There is a half-round safety bolt | 
attached to the rear piece of the bolt rotated by a thumb | 


piece. When the flat side of this safety bolt is under it does 
not act, but when the thumb piece is turned to the right it 
brings the round side down into a cavity in the centre of the 


bolt, and keeps this piece and the hammer apart, and in this | 
| At the same time it will be apparent that bullets are rapidly 


position of the safety bolt the gun cannot be fired. The 


motions in loading are three :—First, open the breech by | 


striking up the handle and drawing back the bolt; secondly, 






pivots on the rear end of the barrel, and is fastened, when 
closed, by means of a bolt and spring actuated by a projection 
in the right side of the action. The striker contained in the 
breech block is in the vertical axis of the rifle, and is struck 
by an ordinary hammer of a front-action lock. The cartridge 
extractor, it will be observed, is on the same spindle with 
the breech block. When the breech block is opened it is 
thrown over the rear end of the barrel, to the front, and in so 
doing comes against a projection in the extractor, and throws 
the lower part thereof in a backward direction, thereby 
ejecting the cartridge. The ejector is held in its normal 
position by a small spiral spring. The means of firing 
described and illustrated above are types of the various 
systems in vogue at this period. All others, of which there 
is an enormous number, are modifications, differing only in 
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Fig -4i. 
AMERICAN SPRINGFIELD 


details, the intention being to demonstrate the progress made 





from the earlier days of breech-loading arms, when obturation 
seems to have been a secondary consideration, down to the 
time of perfect obturation, and the adoption of metallic 
cartridges containing their own means of ignition, which 
ends are attained by the cartridges shown in Figs. 35 and 37, 
and which practically remain unchanged at the present day, 
except as to size and the nature of the charge they contain. 


decreasing in diameter. Indeed, the necessity for a flatter 
trajectory having been fully recognised, which as a matter of 
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HOLLAND BEAUMONT 


insert the cartridge ; thirdly, close the breech by pushing the | course could only be attained by increasing the velocity of 
bolt forward and giving the handle a quarter turn to the right. flight, has brought us down to a velocity of ‘303 of an inch— 


Several foreign Powers adopted the Mauser system, all, how- 
ever, differing in certain minor details from the German 
pattern as shown in Fig. 36. 

In 1871 Holland adopted the Beaumont rifle, +433 
calibre—Fig. 38. The bolt for closing the breech slides in a 
shoe with a recess cut on the right side, into which the 
handle is turned on the breech being closed. The shoe is 
screwed to the barrel. The bolt consists of three pieces, 
which are similar, and perform the same functions as in the 

Mauser. The centre piece is 
capable of rotating a quarter 
of a circle and of moving 
axially, the end pieces axially 
only. The same interlocking 
action takes place between a 
projection in the rear piece and 
— a recess on the centre piece, 














Vy /, | CHHICHEF SE the projection and the recess 
Vv / { (, —— ay FE ‘ : being in a slightly different 
U ——— = $e ESS position in this bolt from those 

SS in the Mauser. The main or 

firing spring is contained in 
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the handle, and is of the ordi- 
nary flat type, instead of being 
a spiral spring surrounding the 
striker. The bolt is provided 
at the front end with a small 
catch for the purpose of extract- 
ing the empty cartridge case ; 


and slightly moves the entire bolt to the rear. At the same | this extractor slides in a groove cut in the interior of the shoe, 
time, the hammer being incapable of rotation, its projection | in order that it may pass over the rim of the cartridge and 
is forced to slide up the inclined surface ; this movement, | catch thereon when the bolt forces the cartridge into the 





The centre piece is now turned to the right by the handle 


besides separating the hammer and centre piece, com- 
presses the main spring. The entire bolt can now be 
drawn to the rear until the washer strikes against the upper 
part of the shoe, which stops it. By this motion the 
empty cartridge case is withdrawn, and can be removed 
by hand. A fresh cartridge is now inserted, and the bolt’ 
pushed forward by the handle, which sends it into the 
chamber. When the above movement is almost completed, 
the projecting trigger nose catches the hammer and retains it. 





section in Fig. 40, and the great similarity to the Snider 





bore. The rear piece shown cross hatched is attached to 
the striker by means of a set screw. Fig. 39 is a section 
of the cartridge. In 1874 the French adopted the Gras 
rifle, the bolt consisting of three principal pieces, the 
functions of which are precisely the same as in the Mauser 
and Beaumont. 

In 1873 the United States adopted the Springfield rifle. 
The breech mechanism is on the block system, as shown in 





action will be apparent. The block, however, in this rifle 





less in some foreign rifles, and even less still in the American 
service. 








ON SCREW PROPELLERS.* 





PROPELLERS have usually been designed up to the present time 
by means of practical rules deduced from trials and comparisons, 
or from empirical formule having no connection among themselves, 
depending chiefly on workshop tradition, and personal prejudices of 
the designer, varying in different countries, and showing generally 
very little knowledge of the working of screws in water. Imperfect 
as this method is, so long as screws of large diameter and slow rate 
of revolution were dealt with, giving moderate speeds, the approxi- 
mate formule sufficed, and often gave remarkably efficient 

ropellers, although sometimes resulting in surprises and failures. 
Bat now that higher speeds are sought, by increasing the rate of 
revolution of the engine, the screw conditions become more difficult, 
the old rules are no longer suitable, and others more scientific are 
required, based on the laws of fluid resistance, which will make it 
possible to calculate exactly all the elements to suit varying con- 
ditions cf power, speed, and revolutions, 

Some years ago the author presented to the Association Technique 
Maritime a paper on the general theory of a based on the 
resistance of a submerged plane. Encouraged by its favourable recep- 
tion, he endeavoured to obtain further proof of its correctness, by 
comparing the results of the trials of a large number of screws with 
the results predicted by his theory, and found them in close 
agreement. He has found it possible to explain hitherto obscure 
peculiarities in their action, and to discover the rationale of the 
empirical rules in use. To recapitulate briefly the principles upon 
which the theory is based, the author has shown that an element 
of anarrow inclined plane moving through a fluid experiences a 
resistance which can be resolved into two components, one of 
which represents useless resistance, and the other useful thrust, 
which is perpendicular to the first. These two component forces 
are related to each other ina manner independent of the speed, 
and depending only on the angle made by the plane to the 
direction of motion. He has shown that the useful component is a 
maximum when the plane is inclined at an angle of a little less 
than 3 deg. 

In order to get the best effect from the blade of a propeller, each 
element of it should have this angle of incidence. The surface 











* Institution of Naval Architects, June 27th, 1901. Abstracts of two 
papers by M. Drzewiecki. 
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fulfilling this condition is a helicoidal one of variable pitch. The 
author proceeds to show how to draw the variable pitch to produce 
the required result, and he calls a ‘‘normal screw” one in which 
this angle of incidence has been secured for every part of the 
blade, and in which the diameter of the boss bears a certain fixed 
ratio to the diameter of the scrow. A screw of uniform pitch can 
be altered so as to give tne desired constant angle of incidence, by 
twisting the blades in the to a greater pitch. The chosen 
angle of incidence, which is 2deg. 52 min., corresponds to a mean 
pitch equal to 1°25 times the diameter. He pro to use certain 
definite shapes of blade, the curved outlines of which can be 
mathematically expressed. Propellers designed according to this 
theory will have all theirdimensions, such asdiameter, pitch, surface, 
diameter of boss, &c., expressible as a function of oneofthem. He 
proposes to state them in terms of the advance of the screw per 
revolution, and he thinks that great benefits would result if all 
i gee were designed upon some uniform theory, such as he sets 
orth, 


ON THE CHOICE OF THE ELEMENTS DETERMINING 
SCREW PROPELLERS. 

All screw propellers which give satisfactory results may be said 
to approach more or less perfectly to a common ideal type, of which 
the elements are strictly determinable by the general laws of 
mechanics and fluid resistance, and these are mutually related in a 
manner explained by the author in a paper communicated to the 
International Congress of Naval Architects in Paris in 1900. 

The name of “‘ normal screw” has been given to a perfect type 
of screw determined by exact calculation. It has been shown that 
all the geometric dimensions are proportional to one of the elements, 
the advance per revolution. It follows that, if all the elements of 
the ‘‘normal blade” be expressed in terms of the advance per 
revolution, a series of abstract numbers will be obtained, which will 
be the same for all ‘normal blades” without exception. What- 
ever may be the type of boat to which they belong, or the speed, 
number of revolutions, &c., the screws will differ only in size and 
in number of blades. These abstract numbers can be grouped ina 
single table in such a manner that it will only be n y to take 
as unity any given advance per revolution, when it will be possible 
to determine at once all the dimensions of the ‘‘normal blade” 
suitable for this rate of advance. The author recommends that 
experiments should be made with a large number of ‘normal 
screws ” varying slightly from each other, in order to ascertain with 
certainty the proportions suitable for obtaining the best results, 

A table is given showing the proportions of the ‘‘ normal blade.” 
As this is designed to have a constant angle of incidence equal to 
2 deg. 52 min., it follows that the pitch is different at different 
radii, being less in the centre of the blade than at the root and at. 
the extremity. : 

The number of blades to be employed is a function of the midship 
section, the advance per revolution and the hull efficiency. 

The proposed method of designing screws will much simplify 
the drawing process, since one screw will differ from another only 
in scale. In small vessels where twin screws cannot be used, and the 
engine requires to run faster than would be possible with one 
normal screw, the author recommends multiple screws placed one 
behind the other on the shaft. 








THE EFFECT OF SCALE ON BOILER EFFI- 
CIENCY AND CAPACITY.* 


THERE is abundant evidence, of the most reliable and definite 
character, showing that boilers submitted to evaporative trials, both 
when clean and when scaled, have shown no material difference in 
capacity or efficiency. This is particularly true of locomotive boilers, 
where careful records are kept of mileage, loads, and fuel con- 
sumption, extending over long periods of time. 

There is also evidence, however, that in other cases some losses 
have been found. Whether this was due wholly to the scale or in 
part, at least, to the presence of soot, has not been made clear. 

There is, of course, a vast difference in scales. Occasionally a 
feed-water is found which deposits on the heating surfaces a very 
dense, hard scale. It is usually quite thin, however, and its effect 
is hardly noticeable. In fact, a very thin scale of this character 
is often advantageous, as it prevents pitting. Ifa scale of this 
character is allowed to increase materially in thickness, it is not 
unreasonable to expect that it would in time cause a falling off in 
both capacity and efficiency. Most deposits, however, are more or 
less porous in character, and the water permeates through them to the 
shell. In such cases there appears to be no harmful effect, either in 
efficiency orcapacity, until the scale hasaccumulated tosuch anextent 
as to seriously impede circulation. Long before this, however, the 
boiler would have reached a dangerous condition, inviting the 
burning of the surfaces. 


RESULT OF 


Average results of evaporation tests of a locomotive boiler, Illinois Cen 
a scale deposit ,',in. to #,in. thick, and also after cleaning the boi 


and even ordinary scale in sufticiently large quantities, will reduce 
efficiency, and the same conditions result in burning. 

Mr. William Kent, author of ‘‘The Mechanical Engineer’s 
Pocket-book,” is a high authority on boiler performance. He 
writes me that he recently made inquiry at a railroad shop, and 
was told that scale had no noticeable effect on either the pulling 
power of locomotives or their fuel consumption until the entire 
space between the tubes was filled solid. Mr. Kent hands me the 
following extract from his forthcoming book on ‘Steam Boiler 
Economy ” :— 

‘*The amount of the loss of economy, due to scale deposit, is 
usually over-estimated. We frequently see statements published 
to the effect that scale ,in. thick will increase the quantity of fuel 
required by a boiler 15 per cent., fin. 60 per cent., &c., but there 
seems to be no experimental basis for this statement. It is pro- 
bable that the decrease of heat transmitted depends upon the 
kind of scale, as well as its thickness, and that it is not proportional 
to the thickness, but increases at.a slower rate. If the scale is 
dense and hard, so as to be practically waterproof, a thin coating 
of it may be an effective non-conductor, and it may be a source of 
great danger as well as of loss of economy. If, however, it is 
porous, as many scales are, it will allow water to pass through to 
the metal surfaces of the boiler, and the decreased transmission of 
heat will be very slight. The author once made a test of a water- 
tube boiler which had a coating of scale throughout its whole 
heating surface of about jin. thick, and obtained practically the 
same evaporation as he obtained a few days later after the boiler 
had been cleaned. This is only one case, but the result is not 
unreasonable when it is known that the scale was very soft and 
porcus, and was easily removed from the tubes by scraping.” 

This, it will be noted, is in accordance with the conclusions above 
stated. The evaporative trial mentioned by Mr. Kent bears directly 
on the points under discussion. 

Mr. Geo. H. Barrus, of Boston, is also well known as an authority 
of long standing on boiler performance. .Mr. Barrus writes me 
that he knows of no experiments that definitely settle the matter 
one way or the other. He has made evaporative trials, and has 
secured high efficiencies from boilers on which there were scale 
deposits, and in other cases he has found losses which he attributed 
to the presence of scale. He is of the opinon that it depends upon 
the kind and amount of scale. 

Mr. L. Bartlett, division master mechanic of the Missovri Pacific 
and Iron Mountain Railway systems, informs me that some years 
ago he observed that many of their engines were coming into the 
shops with large amounts of scale in the boilers. His recollection 
is that in many cases the spaces between the flues were almost 
solid with lime and mud. This situation led him to make an 
investization of the coal consumption of these engines. He 
examined the records of one engine for the three months previous 
to its going into the shop, and also for the three months after it 
was turned out with a clean boiler and new flues, and found that 
there had been little or no change. Mr. Bartlett does not believe 
that the presence of lime or mud on the heating surfaces of the 
boilers is without bad effect, but he is positive that the figures 
often quoted as representing the losses of fuel are fallacious. They 
certainly are not borne out by the facts on his lines. 

Mr. R. M. Pringle, member of the Association of Railway Master 
Mechanics, and late master mechanic of the Cairo Short Line, now 
a part of the Illinois Central system, says it frequently happened in 
his experience with locomotive boilers, which extended over many 
years, that new engines had been placed on runs alongside of old 
ones which had been out of the shop two or three years, and whose 
heating surfaces were more or less scaled. The new engines 
showed no better results in the use of fuel than the old ones, it 
being impossible to detect any difference in the monthly performance 
sheets. He has known locomotives to be sent to the shops for 
general overhauling when the boilers were found banked half full 
of scale, and yet there had been no complaint of excessive fuel 
consumption or diminution of hauling capacity. He does not, of 
course, want to be understood as believing that a clean boiler is 
not preferable to one which is old and scaled, but he is positive 
that practice does not bear out the claims of fuel saving made by 
many advocates of purifying devices and compounds. The objec- 
tion which he found to scale was its liability to cause burning, and 
not an increase in fuel consumption. 

At the Niagara Falls meeting of the American Society of 
Mechanical Engineers in 1898, Mr. C. W. Baker, editor of the 
Engineering News, in a paper on ‘‘ What is the Heating Surface of 
a Steam Boiler ?” makes the following statement :—‘‘ It is no part 
of the purpose of this paper to excuse lack of care in keeping 
boilers free from scale, but it is nevertheless certain that a thin 
scale on boiler tubes does not interfere in any noticeable degree 
with the capacity or economy of a boiler, while the coating of the 
fire side of the tubes with a fiocculent deposit of soot does certainly 
interfere in a marked degree with a boiler’s steam-making capacity. 
Of course, a thick scale on the water side of the tubes or other 





THE TEST. 


tral engine No. 420, after running twenty-one months, accumulating 
ler and putting in new tubes. Loss, due to scale, 9-55 per cent. 

















First series. | Second series. 
Scale in boiler. | Clean boiler. 
eae oi ee 
| 
Date of trial atoaiiin doms 5-2-'98 5-38-98 Mean. 5-31-98 6-1-'98 Mean 
Evaporative performance : 
Water actually evaporsted per Ib of dry coal,Ib. .. .. .. .. .. 5-21 5:27 5-24 | 5-81 585 5-83 
Equivalent, water from ana at 212 deg. Fah., per Ib. of dry coal, Ib. 6-29 6-39 6-34 | 6-99 7:04 | 7-01 
Water actually evaporated per lb. of combustible, Ib. .. .. .. .. 6-17 6-25 6-21 | 6-95 7-16 | 7-05 
Equivalent, water from and at 212 deg. Fah. per lb. of combustible, lb. 7-46 7-59 7-58 | 8-35 8-61 8-48 
Rate of combustion : | 3 
f Per square foot of grate surface, Ib. 57-45 58-51 57-95 | 59-8 60-0 | 59-9 
Dry coal burned per hour + » tubeopening, lb. .. . 394-8 402-1 398-4 411-0 412-8 411-90 
apex ”, water-heating surface, Ib. -98 +95 ‘04 | 97 -98 97 
Rate of evaporation : | 
Water evaporated per (Per square foot of grate surface, lb. 361-8 374-4 368-1 | 418-0 416-0 417-0 
hour from and at 211- », tube opening, Ib. .. .. | 2486 2578 2529 2874 2857 | 2865 
deg. Fah. as », Wwater-heating surface, Ib. 5-89 6-09 5-99 | 6-81 6-76 6-785 
Ingredients. Composition in per cent., taken from nine points, as follows. 
| | | a 
oe, WO ee os ee 7-70 25-20 8:00 | 7-84 | 15-89 | 11-25 18-25 13-05 22-70 
Iron and aluminium oxide .. 8-20 7-10 4:99 | 8-27 | 4-30 | 7-70 6-90 7-85 12-75 
Calcium carbonate .. os 65-81 20-92 48:90 | 61-17 80-36 | 67-08 45-51 24-33 28-32 
Magnesium carbonate .. .. _ 3-05 _ | 8-14 | 8-71 | _ — — 5-86 
Calcium sulphate 10-86 16-45 21-22 | 4-38 21- 1-97 1-95 40-03 11-73 
Magnesium sulphate _ _ _ | ~— — _ _ — _ 
Calcium oxide .. .. _— o 1:9 | — —_ — 5-69 1-14 = 
Magnesium oxide .. .. .. .. 9-55 19-52 4:48 | 5-47 7-66 9-29 16:77 9-12 18-45 
Loss on ignition and undetermined 2-78 7-76 10-51 | 9-73 | 11-70 2-71 4-93 4-43 0-11 








There is a marked difference in the action of magnesia and lime, 
when applied as an external covering, on account of its non-con- 
ducting properties, and when it exists as scale internally. In the 
former case its principal value lies in the fact that it entraps air. 
In such cases it isalways covered with canvas and is usually painted. 
As scale it is uncovered and porous, and is thoroughly permeated 
with water, which readily carries the heat away. 

It may be argued that if scale leads to the burning of a boiler, 
it is evident that the heat is not being absorbed by the water, and 
there is, therefore, a loss of economy. This depends upon the 
location, thickness, and character of the scale. It often happens 
that there is a scale — at a point of high furnace temperature, 
and its quantity and character at that point may be such as to 
prevent the absorption of heat, thus causing burning. But there 
may still be ample heating surface elsewhere to absorb the heat 

efficiently. I have already stated that scale of a peculiar character, 





~~ * From a paper by Mr. W. H. Bryan, in the Boiler Maker, U.S.A. 








heating surface, or any other material which acts as a non- 
conductor, may considerably obstruct the flow of heat. If it does 
this, the temperature of the heating surface itself will at once be 
raised, and may reach a point, as happens sometimes with the 
shells of externally-fired boilers and with furnaces of marine 
boilers, where the metal may be so heated as to bulge or buckle. 
It may be worth while in this connection to administer a puncture 
to that hoary fraud which has been repeated in technical literature 
and trade catalogues ad nauseam. I refer to a table purporting 
to give the loss of economy in per cents. for each ;/,in. of scale 
upon the heating surface of a boiler. In view of the fact that 
there are many varieties of boiler scale varying wide]y in porosity 
and heat conductivity, and remembering that the thickness of 
scale in different parts of a boiler is never uniform, it hardly 
needs the discussion above to show the utter absurdity of this 
ancient ‘fake,’” 





to emphasise the fact of the relative unimportance of scale in 
penn iy from a boiler’s efficiency. This paper and the accom 
panying discussions were widely copied, and neither at that time nor 
since have the conclusions been called into question. 

To recapitulate, the following conclusions seem warranted : 
(1) Ordinary boiler scales, which are usually more or less porous, 
have little or no effect on either the capacity or efficiency of a 
boiler until the deposits become so great as to impede circulation, 

(2) That the hard and dense scales sometimes met with will 
reduce both efficiency and capacity, but to an indeterminate 
extent, depending upon the one and thickness, Under no cir- 
cumstances, however, will the losses be anything like those given 
in the tables frequently published. 

(3) That the presence of even a small quantity of soot on the 
fire-side of heating surfaces has an immediate and marked detri- 
mental effect on both capacity and efficiency. 

This latter point has been frequently demonstrated, but nowhere 
more clearly than in a series of evaporative trials which | made on 
some water-tube boilers at Columbus, Ohio, some yearsago. Three 
boilers identically alike were under trial, being operated together 
asa battery. The temperature of the escaping gases from two of 
these boilers averaged 498 deg., while those from the third, much 
to my surprise, averaged 628 deg. After considerable investiga- 
tion I discovered that in the hurry of preparing for the trials the 
workmen had neglected to clean the soot from the external sur- 
faces of the third boiler. 

I am anxious not to be misunderstood in this matter. I do not 
advocate any diminution in the use of meritorious purifying 
devices, nor any less frequent cleanings of boilers. On the con- 
trary, they are very desirable, and | always emphasise their im- 
portance whenever possible. But in my judgment their greatest 
value is in reducing liability to accident and burning. I am con- 
vinced that no such savings in fuel are to be expected as those 
interested parties would like the boiler owner to believe. 

I cannot refrain from again calling attention to the greater im- 
portance, from the standpoint of boiler capacity and efficiency, of 
keeping the fire-side of heating surfaces clean, and to the inciden- 
tal saving which results from the use of meritorious smoke- 
abating furnaces or stokers. 

We are indebted to Prof. L. P. Breckinridge, director of the 
department of mechanical engineering of the University of Lllinoir, 
for records for tests as to the effect of incrustation on the tubes 
and fire-box of a locomotive boiler. 

Engine 420, of the Mogul type, running on the Illinois Central 
Railway between Champaign and Centralia, was tested by the 
mechanical engineering department of the university after twenty- 
one months of service. The locomotive was tested by raising 
the steam to running pressure, drawing the fire and starting with 
weighed wood, At the end of the test the ashes were all weighed. 
The boiler of the locomotive is 62in. in diameter with 236 2in. 
tubes about 12ft. long, with a grate area of 26°45 square feet, and 
a total heating surface of 1531°65 square feet, with a ratio of grate 
to heating surface of 1 to 57°91 square inch. The tests were made 
with Odin mine-run coal, which showed 12,240 B.T.U. The loss of 
fuel due to a scale of from y4in. to yin. thick was 9°55 per cent. 
Three hundred and sixty pounds of incrustation was found to be 
in the tubes, and 1251b. of incrustation was removed from the 
shell, making a total weight of 485lb. that was removed between 
the two tests. Details of the tests are tabulated above. 








COMPRESSED-AIR TRAMCARS. 





WHat is entitled a new system of working tramcars has been 
patented in the United States, and is being developed and intro- 
duced by the Urica Power Company, of New York. The principle 
involved may be stated in a very tew words. It is well known 
that a great excess of power is required for a short time in starting 
cars, or in driving them up short ascents. To provide this, 
machinery much heavier than would otherwise be necessary has to 
be installed. Under the new system the car is propelled by com- 
pressed air, the air being compressed by a petrol motor, of 
moderate power always running, accumulating power in the air 
floats when the car resistance is small, which is drawn upon for 
starting when the car resistance is high. 

The following extract from a communication which we have 
received from Mr. E. A. Willard 132, Front-street, New York, 
must be allowed to speak for itself. It must, of course, be under- 
stood that the publication of the claims of the inventor is not to be 
taken as evidence that we endorse them. The system seems, how- 
ever, to be worth notice in our pages. The patents covering this 
system allow the use of any power for the compression of air, but in 
the vehicles under construction the air compressor is operated by a 
gasoline or kerosene engine, which being driven at a uniform 
speed, ensures the best results in perfect combustion, and therefore 
absence of any odour from gasoline. Both are mounted upon 
springs that bear upon the running gear of the vehicle, while the 
body of the vehicle rests upon other springs which have no con- 
nection with those supporting the engine. In this manner, the 
blow or impulse of the engine is taken up by the resiliency of its 
supporting springs, so that the disagreeable vibratory effect com- 
monly so apparent is not transmitted to the body of the vehicle. 
The motors are provided with a reversing valve gear, which may 
be operated by air pressure. The wide range of speed desired 
is obtained by increasing or diminishing the pressure of the air 
supplied to the cylinder of the motors at the will of the operator. 
In operating the compressor, the air which is drawn in from the 
atmosphere is preheated and moistened on its way to the compressor 
by a method peculiar to this system. The warm moist air is raised 
toa very high temperature by the act of compression, and maintained 
at this high temperature up to the point at which it enters the 
motors, so that the heat of compression which in other systems is 
wasted, is, by this method, fully utilised to perform expansive work 
in the motors. By thus utilising the heat of compression, this 
system presents the only instance where a secondary power is 
substantially equal to the prime mover less the friction of the mov- 
ing parts of the mechanism. 








LAUNCHES AND TRIAL TRIPS. 


BECKENHAM, steamer ; built by, Ropner and Son, Stockton-on- 
Tees ; to the order of, the Britain Steamship Company, Limited ; 
dimensions, 383ft. 7in. by 50ft. Gin. by 31ft.; to carry, 7100 tons 
on Lloyd’s summer freeboard ; engines, triple-expansion, pres- 
sure 200 lb.; constructed by, Blair and Co., Limited, Stockton ; 
an average speed of 12 knots was made ; trial trip, July 13th. 
TONBRIDGE ; built by, Pickersgill and Sons ; to the order of, 
Galbraith and Company, London ; dimensions, 334ft., 46ft. 10in, 
by 24ft. lin. deep ; engines, triple-expansion, 23in., 38in., 64in. by 
42in, stroke, pressure 1801b.; constructed by, John Dickinson 
and Sons ; classed 100 Al at Lloyd’s ; trial trip, July 3rd. 

THE second of two twin-screw mail and passenger steamers ; 
built by, Sir Raylton Dixon and Company, Limited, Middles- 
brough ; to the order of, M. A. L. Jones, head of firm of Elder, 
Dempster, and Co.; dimensions, 382ft., 46ft. 6in. by 32ft. 7in. 
deep ; to carry, 100 first-class and 50 second-class passengers, 
besides cargo; engines, triple-expansion, 24in., 38in., 64in. by 
45in, stroke, pressure 180 lb.; constructed by, Richardsons, 
Westgarth, and Co., Limited ; 16 knots speed was attained ; trial 
trip, July 11th. 

ALLIOPE, steel cargo steamer ; built by, R. Craggs and Sons, 
Middlesbrough ; to the order of, Gladstone and Co., West Hartle- 
pool ; dimensions, 361ft. 6in. by 46ft. 6in. by 29ft. 9in, deep ; to 
carry, 6400 tons deadweight ; engines, triple-expansion, 26in., 
424in., 694in. by 45in, stroke, pressure 180 lb.; constructed by, 
Blair and Co., Limited; built under special survey to Lloyd’s 





In discussing this paper, I stated that Mr. Baker had done well 


highest class ; launch, July 16th, 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 
Tye business resulting from the quarterly meeting has been rather 
better than was anticipated, and supports the view that, notwith- 
standing the somewhat discouraging surface appearances, there is 
an undercurrent of trade soundness. Although business is, of course, 
not so good as a year ago, when the trade boom was in progress, 
yet there has been a little recovery in some departments during 
the past few weeks, and prospects are not unfavourable. The 
feeling prevails that there is a geod deal of work being held back, 
which will be given out as ‘oon as consumers are convinced 
that the reaction from the ‘‘ boom” has really touched bottom. 

The very limited production of pig iron and the gradual ease in 

fuel are items which are all in favour of iron and steel producers, 

so far as the strengthening of the market is concerned. 

Some authorities consider that when the holiday season is over 
and the summer got through, trade will pick up in a definite 
manner, and that a good autumn will be experienced. Common 
bars have improved about 2s, 6d. during the past few weeks, and 
are now quoted £6 7s, 6d. to £6 12s, 6d. This rather better state 
of things seems to be experienced also in other centres, for the 
secretary of the Unmarked Bar Association is able to report that 
he ‘‘ has communicated with kindred associations in other parts of 
the country, and has received replies of a gratifying character, an 
improvement of trade being indicated.” The Association have 
passed a resolution of deep regret at the death of their late chair- 
man, Mr. 8S. Hingley, who has held that office since the Associa- 
tion’s formation in January, 1895, and have appointed in his place 
Mr. Jabez Lones, who was previously vice-chairman. The marked 
bar makers adhere firmly to their £8 10s. basis, 

Tank plates are quoted £8 10s, to £9, with a fairly good inquiry, 
and considerable quantities of boiler plates have been sold at about 
£9 10s. Fine strip at £7 15s. is in quiet sale, and the same may 
be said of gas strip at £6 7s. 6d. to £6 10s. For galvanised 
corrugated sheets £11 5s, to £11 10s. is the usual figure, though in 
some cases as much as £11 15s. is secured. 

With regard to steel the japanners are still buyers of trunk 
sheets at £10 to £10 5s., but the main sale is for less expensive 
descriptions at about £8 10s. Stee! bars for tin-plate making are 
in good request at about £4 15s. to £5; and some of the Welsh 
people are in the market for steel scrap at about £3. 

Large tinned steel sheets made in Staffordshire and Worcester- 
shire are quoted 26s. per cwt., and best coke sorts 28s. 6d. In 
this department negotiations are proceeding for the amalgamation 
of the two well-known businesses of Knight and Crowther and E. 
P, and W. Baldwin. 

Pig iron isin limited output at £5 7s. 6d. to £5 17s, 6d. for cold 
blast ; 82s. 6d. to 85s. for hot-air ; and 52s. 6d. for part-mine forge. 
Some of the agents for Midland firms decline to book orders except 
for forward delivery. Pig iron is indeed just now relatively in a 
stronger position than finished iron. 

Northamptons are 47s. to 48s.; and Derbyshirea. 51s. to 52s. 6d. 
There is a good demand for hematites from the North-West Coast 
at 72s. 6d. to 75s., delivered Staffordshire. North Staffordshire 
pigs were 49s. 6d. to 50s. 6d 

One reason for the strength of pig iron is the increasing dearness 
of coke. Furnace sorts are quoted 16s. 6d. to 18s.: and best 
foundry, 25s, to 27s. Purple ore is about 23s. 6d. Good steam 
and furnace coal is in fair demand at 10s. 6d. to 12s.; and medium 
grade, 8s, 6d. to 10s, 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 


Manchester.—Generally throughout the iron and steel trades of 
this district there is a steadying upon the recent downward ten- 
dency of the market, and although it can searcely be said there is 
any real improvement in the position, speculative operators and 
large consumers are not quite so sure that either raw or finished 
material is coming down to the very low point that in some quarters 
has recently been very confidently anticipated. For one thing the 
very decided upward move in coke during the last few weeks has 
considerably increased the cost of producing pig iron, and will cer- 
tainlv tend to check the blowing in of furnaces which might other- 
wise have been put in blast, and the effect will be to still restrict 
the quantity of pig iron coming upon the market. A good 
deal more buying has undoubtedly been going on during the last 
two or three weeks, but this would seem to be chiefly because 
merchants and consumers have run themselves to the narrowest 
possible margin in anticipation of lower prices, and consequently 
are being compelled to come upon the market to cover absolutely 
pressing requirements. Much the same situation prevails as 
regards finished iron. It is only in finished steel that the increased 
activity recently noticeable in the market can be looked upon as 
established on any really sound footing—that is, to meet require- 
ments for increased actual consumption. Taking the position all 
through, it remains one of great uncertainty as to the future, and 
although there is a fairly large consumption still going on in cca- 
nection with work in hand, the prospects of the principal iron-using 
industries do not indicate any very large requirements for material 
in the immediate future. 

In the Manchester iron market a steady business, but only of a 
hand-to-mouth character, is still the general report, the 
prevailing policy being to operate cautiously and wait the course 
of events. The very low figures at which one or two contracts for 
pig iron have recently been taken are the subject of much com- 
ment, and doubts are freely expressed as to whether the specu- 
lative operators will be able to cover at a profit. For the present 
it is known that iron is being bought from makers at their quoted 
rates to meet deliveries on “‘ bar” sales, which must represent a 
substantial loss to the dealers. Merchants who have been taking 
these low-priced contracts are expecting to recoup themselves later 
on, but in many quarters there is a growing conviction that some 
of the very low sellers have overshot the mark. Lancashire pig 
iron makers remain firm at about 56s. to 56s. 6d., less 24, for No. 3 
foundry ; Lincolnshire is still quoted 49s. 6d. net, and Derbyshire 
about 53s. 6d. net delivered Manchester. Moderate sales have 
been put through in forge qualities with finished iron works in 
this district on the basis of about 49s. 6d., less 24, Lancashire, 
and 48s, 2d. net Lincolnshire, delivered Warrington. It is antici- 
pated in some well-informed quarters that the wide margin 
between the current price of Middlesbrough and other competing 
brands is more likely to be rectified by an advance in Middles- 
brough than anv considerable downward move in either Lincoln- 
shire or Scotch iron. Quotations for Middlesbrough show a 
slight hardening upon recent minimum rates, and open brands 
could scarcely be bought under abont 52s. 10d. net, with some 
special brands quoted 58s, 4d. to 53s. 10d. net by rail Man- 
chester, Middlesbrough iron has of late been coming through 

Manchester by way of the Ship Canal, and at prices comparing 
very favourably with those for delivery by rail. Some fairly good 
_ have been made during the past week on the basis of about 
i at docks, or 52s, 6d. delivered at works. Scotch iron, delivered 

ee docks, is very much as last quoted, 58s. 6d. net being 
about the average for Eglinton, and 59s. Glengarnock, although 
“Th lower figures than these are spoken of in the market. 
t rhe slightly improved tone recently reported in the finished iron 
pe @ is still maintained, but the increased demand is mostly due, 

a have already pointed out, to buyers having let their supplies 
et exceptionally low, and scarcely represents augmented require- 
oe for consumption, so that it is not likely to be more than 
én That this is recognised as the position is evidenced by 

© fact that, notwithstanding forges are much better employed, 


official makers’ quotation for Lancashire bars, with £6 5s. men- 
tioned on the market as a price that is being taken in many cases. 
North Staffordshire bars remain at £6 10s. to £6 15s. delivered 
here. In hoops there is perhaps rather more doing, and as the 
principal makers are fairly occupied with American orders for 
cotton ties. prices are pretty firmly maintained at £7 2s. 6d. 
random to £7 7s. 6d. special cut lengths delivered here, and 2s, 6d. 
less for shipment. Sheets are steady at about £8 5s. to £8 7s. 6d. 

A fair weight of business is passing through in most descriptions 
of manufactured steel, but raw material is only in quiet demand, 
with quotations for No. 3 foundry hematite not more than nominal 
at about 67s. to 69s., less 24, delivered here. Local-made billets 
remain at £4 15s. to £4 16s, 3d. net. For steel bars prices con- 
tinue irregular, but the average basis quotations remain at £6 10s, 
to £6 12s. 6d., with common steel plates generally quoted £6 5s. 
to £6 10s.; and £6 12s. 6d. is the average price that is being got 
for boiler plates, although makers in most cases are asking £6 15s. 
delivered in this district. 

For manufactured metal goods, although there are no orders of 
any great weight giving out, a steady business is passing through. 
From locomotive builders, who are very busy, orders are constantly 
coming on the market; whilst there is a considerable demand from 
the marine centres for steamship fittings. List rates are firm at 
the full basis quotations that have been ruling for the last six 
months or so, 

The usual monthly returns of the Amalgamated Society of 
Engineers show no very material change in the position as regards 
the number of members on unemployed benefit. Out of a total 
membership of 89,393, there are now 2252 on donation, as against 
2000 last month, but it is pointed out that this increase is due to the 
number of members on holiday suspension who are receiving benefit. 
The local organising delegate states that trade remains much about 
the same in his division as previously reported. There is no 
improvement in the textile machine shops, which in a very 
great measure accounts for the number of unemployed in 
some of the districts, and there is a perceptible falling off 
in the volume of work in the general engineering and tool 
trades, with fewer inquiries from purchasers than was the case 
some months ago, but, generally speaking, he adds, there is 
little to complain of. ‘Our members,” he proceeds, “are 
holding their own, and there is almost an absence of friction. 
The little differences that have arisen during the month have, 
on being brought under the notice of the employers either by 
correspondence or interviews, been amicably adjusted. The two 
or three outstanding grievances previously referred to are still 
pending, awaiting a central conference with the Employers’ 
Federation.” In the Manchester district the number of unem- 
ployed is practically unchanged, representing about 3 per cent., 
and the organising delegate adds that the falling off in some 
instances appears to be only departmental, as firms who have 
— their staff are running overtime in other parts of their 
works, 

In response to an appeal from the American Council, the 
executive of the Amalgamated Society of Engineers has made a 
grant of £50 for the assistance of members of the organisation who 
are on strike in connection with the nine hours now in progress in 
the United States. 

The general secretary of the society, Mr. G. N. Barnes, in his 
preface to the monthly report, reverts to the question of American 
competition in the locomotive-building trade, and in discussing 
the reason of the defects reported to have been discovered in 
engines obtained from America, states that the workmen in the 
American locomotive shops are largely recruited from this side, 
and are jnst as capable of turning out good work as here, but are 
not permitted to do so, ‘‘hustle and drive” being the order of the 
day, and alone responsible for defective construction. Further 
reference to the same topic is made in the report of the American 
organiser, who remarks that he was told by men who had worked 
for the Baldwin Company for nineteen years, that when they 
worked on foreign orders the pay of the men was reduced from 10 
to 15 per cent., so that the company could compete or undersell 
abroad. 

As comparisons between English and American workmen are 
everlastingly cropping up, it may he interesting to quote from 
a short discussion between a local Press representative and Mr. 
J. C. Stewart, who has charge of the building operations in connec- 
tion with the British Westinghouse Company’s Works at Trafford 
Park. Mr. Stewart, asked his opinion of the British workman and 
his adaptability to American methods of construction, replied, after 
a second or two's consideration, ‘‘ Well, I guess it’s like this. The 
British workman—the skilled man—works mighty hard and well, 
and if you show you have some ‘snap’ in you, he will very soon let 
you see that he possesses ‘snap’ also. They soon fall right into 
their work under our methods and we jog along well, consequently 
getting the real quantity of work out of everybody.” 

In the coal trade there is a further quieting down in the 

demand, and notwithstanding pits are not running more than 
three to four days per week, stocks are accumulating in rather 
larger quantities. For house coal requirements are just now at 
the lowest possible point, but it is questionable whether collieries 
will give way to any appreciable extent in prices now that the 
season is so far advanced, and these are fairly steady at about 
recent quoted rates. With regard to the lower descriptions of 
round coal, the market remains weak and irregular, and the low 
figures at which the railway companies have been able to settle 
their forward contracts are naturally encouraging users for iron- 
making and other manufacturing purposes to press for similar 
concessions. To a large extent the giving way on common 
round coal for steam and forge purposes has followed 
very much the reduction on locomotive fuel, and for the most part 
coalowners are quite ready to enter into contract at about 4s. per 
ton under last year’s prices. This represents something like an 
average of 9s, per ton for ordinary descriptions of steam and forge 
coal at the pit, although 9s. 6d. wou!d represent more nearly the 
general quoted price for ordinary current sales, The lessened 
quantity of round coal now being screened, and the correspondingly 
reduced output of slack, tends to steady the price of engine fuel, 
and there is much less of the cutting down in quotations to effect 
sales, and not so much competition with surplus output coming in 
from other districts. 
There is, however, no really stronger tone in prices, and the 
common qualities of Lancashire slack do not average more than 
6s. 6d. to 7s., with better qualities only in exceptional cases fetch- 
ing more than 8s. at the pit. Slack offering from other districts 
varies a good deal, according to quality, inferior qualities from 
Derbyshire and other neighbouring districts being obtainable as 
low as 3s. 6d. to 4s, at the pit, with good Yorkshire and Stafford- 
shire slacks varying from about 6s. 6d. to 7s. upwards, the differ- 
ence in the rates of carriage largely counterbalancing the low 
prices at the pit. 

The shipping trade remains in a generally depressed condition, 
and buyers offer some excessively low prices to take up clearance 
lots of common round coal. The general quoted rates may be given 
as about 10s. to 10s. 6d. for ordinary steam coal, delivered at the 
ports on the Mersey. 

In coke there isa strong upward move on recent low rates, 
especially in the lower qualities, for iron-making purposes ; good 
washed Lancashire fnrnace cokes are now quoted 13s. to 13s. 6d., 
and good unwashed Yorkshire furnace cokes about 12s. at the ovens ; 
whilst foundry cokes are steady at about 24s. to 25s. at the ovens. 

Barrow.—There is more life in the hematite pig iron trade this 
week, and a fuller demand has arisen for mixed Bessemer num- 
bers for the general trade, while the demand on local steel-making 
account is fully maintained, and is likely to be very active through- 
out the season. The orders in hand are very considerable, seeing 
that only thirty-five furnaces are in blast, compared with forty-five 
in the corresponding week of last year. One or two additional 
furnaces will be lighted before the close of the present month, but 
probably other furnaces will be blown out or damped down, as 





Prices are if anything easier, £6 7s. 64. being now practically 


makers are still disposed to keep down the output so as to keep up 


prices. Mixed Bessemer numbers are still quoted at 58s. to 60s. 
per ton net f.o.b., and warrantiron is firmer on the week at 57s. 6d. 
per ton net cash sellers, penny less buyers. Stocks of warrant iron 
are gradually being swallowed up. They have now been reduced 
to 20,000 tons, which is scarcely more than half the make of the 
furnaces in a week. 

Iron ore finds a fairly good market, especially for the best sorts, 
but there is not much doing in inferior sorts ; 12s. is a good ave- 
rage price net at mines for native descriptions. Spanish ore is at 
14s. 6d. to 15s. per ton net at West Coast ports. 

The steel trade remains very busy in all its branches, and orders 
are coming in freely for railway material, tram sections, and general 
local steel produce. By an arrangement which keeps prices down, 
makers are at present able to defeat American competition, and to 
keep British and a deal of foreign trade with home makers. Heavy 
steel rails are at £5 5s. per ton, tram rails at £8, and ship plates at 
£5 15s. 

Shipbuilders and marine engineers are busy, and are preparing 
for a very big programme of work, but no new orders are re- 


ported, 

The coal trade is still quiet, and orders are scarce, prices 
being low. Coke finds a poor market, and prices are kept at the 
very cheap rates which have ruled the market for some time 


t. 
Ye is well employed in regard to steel exports, but very 
little is being done in the shipment of iron, and statistics show a 
considerable falling off in tonnage as compared with the correspond- 
ing period of last year. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


THE condition of business in colliery works in South Yorkshire is 
at present exceptionally interesting in one respect. Trade is very 
quiet as compared with the abnormal prosperity of last year, but 
the change does not so gravely affect the large concerns which did 
so well then. The point is, how long the small pits, which the high 
prices tempted people to re-open, are likely to last with the existing 
returns for their output. The outlook is far from hopeful for them ; 
in fact, it is only a question of time when these pits must be closed. 
In some quarters they are very numerous, while not a few have 
been converted into limited companies and somewhat generously 
capitalised. Still, in most instances, they have made heavy profits, 
and those who had to do with their re-opening have done well, 
though others, who came in late, may have reason to complain. 

The railway companies having won the fight with the proprietors 
of the steam coal pits, are now receiving fair supplies under their 
new contracts. We note the statement that there has been no 
general settlement of the question, but the whole business was 
practically decided at the Sheffield meeting. In a few instances 
locomotive fuel is stated to have been supplied at rather over the 
figure then agreed upon with the Midland Company—9s. per ton 
—but that is undoubtedly the price now ruling, and which is 
certain to rule, the quotations for Derbyshire coal being a little 
easier. The advantage to the coalowners is that the contracts are 
for twelve months, by which time it is believed the South African 
war will be closed, and a new season of activity started. That we 
find to be the view generally taken in the most influential coal, 
iron, and steel circles of Sheffield and South Yorkshire generally. 
In regard to coal for shipment. the local collieries are not so badly 
off as others. Values are at 9s. 6d. to 10s. per ton for Barnsley 
hards, and, with a good demand for the inland trade, are not likely 
to be lower. In gas coal the supply is rather below the average, 
and in some instances the owners have had to concede a reduction 
of 3s. per ton; but the gas coal most in favour, a great deal of 
which is produced in the immediate neighbourhood of Sheffield, is 
being re-contracted for at 2s. 6d. per ton less than former prices. 

In house coal the values of all sorts are well maintained. chiefly 
owing to the reduction of the output. Still, considering the con- 
tinued sultry weather, it is remarkable that prices should be high. 
Barnsley house is still at 10s. 6d. to 12s. per ton; best Silkstones, 
12s. to 13s. per ton. Large buyers can occasionally get. easier 
terms where holders want to clear heavy stocks on railway sidings. 
In engine fuel nuts are 7s. 6d. to 8s. 6d. per ton ; screened slack 
from 5s. per ton ; pit slack from 2s. 6d. per ton. Coke is firmer, 
ordinary South Yorkshire now fetching 10s. 6d. to ls, 6d. per 
ton. 

In the general heavy trades there is no change to report on last 
week. In several directions Government orders are keeping the 
works actively engaged, but otherwise business is not satisfactory. 
Complaint is once more freely heard of continental and United 
States competition, which is being met to some extent by the 
introduction of American machines and methods in the case of 
various special productions. The war material 'plant is again in 
receipt of fresh Admiralty and War-office orders, but more work 
could be done if the authorities would place it. 

In the cutlery, silver, and plating departments, the condition of 
affairs is not what was expected torule in summer. Cutlery has 
been so uninviting a craft in several branches that parents have 
hesitated to apprentice their sons to it so freely as they once did, 
with the result that when there is a sudden accession of orders 
there are not sufficient hands toattend tothem. The chief demand 
for cutlery is for the lower-priced goods, hafted in celluloid and 
other substitutes for ivory. The ivory sales have now opened, 
Liverpool being first ; but as only some sixteen tons are there offered 
we shall have to wait for London and Antwerp to get definite 
results. The Americans are the principal competitors at the ivory 
sales, their purchases being for piano keys. The teeth for this 
purpose are usually bought in London, taken to America to be cut 
up, and the waste brought back to this country and sold for 
cutlery scales and similar purposes. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 

Wnuat is apparently a sound and substantial improvement is 
now in progress.in the iron and allied industries of this district, 
and the outlook is regarded as very promising. Business is on 
a more vigorous scale than it has been for some weeks, in fact 
it is as brisk as at any time this year, and buyers coming in 
freely, prices have moved in favour of the producers. Specula- 
tive operations have had practically nothing to do with the desir- 
able change, but the impetus has been brought about by legitimate 
means, and is likely to be continued. In the ordinary course in- 
creased activity would have been experienced next month, when 
the autumn demand for pig iron would set in, but the better 
features have made their appearance a little sooner than usual. 

There are various good reasons for the improvement which is 
undeniably being shown. In the first place, there is an undoubted 
revival in shipbuilding ; in the next, American competition has 
become once more of small account ; and in the next deliveries 
are improving on export account. These are the principal factors 
which are operating on the market at the present time, and 
they are sound enough to influence consumers to make haste to 
buy. As regards the improvement in shipbuilding, there is no 
question about it, though it has sprung up in the face of falling 
freights ; but the prices which builders were able to quote on 
account of cheaper iron and steel, have tempted shipowners to 
give out the orders they have been holding back, and this month 
more contracts have been booked for new vessels than in any 
similar period during the last two, if not three, years. Shipbuilders 
have as yet got no relief in the matter of labour, but they are now 
paying only £6 for steel plates where they had to give £8 10s. 
when the recent spell of good trade was at its best, and other 





descriptions of iron and steel used by shipbuilde:s have become 
cheaper in like proportion. In all shipbuilding districts work has 
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become more plentiful, and most builders have contracts on their 
books which will keep their yards fully employed until well into 
next year. Their anxiety about the future is thus relieved, and 
there being no pressure to get orders prices are stronger, and 
shipowners are notinclined to waste time in placing their contracts, 
as they cannot hope to gain anything by waiting. ere Was some 
chance a short time ago, but circumstance: have changed, and 
lower prices are almost out of the question. 

The more favourable commercial news from the United States 
has had not a little to do with the desirable change that has come 
over the iron trade. American manufacturers have all they can 
do to satisfy the requir ts of ex s at home, and there is 
practically no surplus over for which markets have to be found 
abroad. Prices have moved up there also, Thus American com- 
petition is giving a minimum of trouble at the present time, and 
the tendency of prices here, as there, is upwards, 

Another influence for good is the better shipments, not only of 
pig iron but also of finished iron and steel, and this at a time 
when at least the former might be expected to be poor, on account 
of the holidays in the Glasgow district. Instead of this, however, 
there has been a substantial increase in deliveries, more especially to 
the Continent. ee | have greatly exceeded the exports, not only 





No. 1, 70s.; No. 3, 57s. 6d.; Coltness, No. 1, 73s.; No. 3, 57s.; 
Glengarnock, at Ardrossan, No. 1, 65s. -; No. 3, 55s. 6d.; 
Eglinton at Ardrossan or Troon and Dalmellington at Ayr, Nos, 1, 
56s.; Nos. 3, 54s.; Shotts at Leith, No. 1, 70s.; No. 3, 57s, 6d.; 
Carron, at Grangemouth, No. 1, 67s.; No. 3, 57s. per ton. 

No accurate returns of pig iron shipments are available at the 
time of writing, but they are necessarily very small. 

The finished iron and steel works are all closed, and there is 
little doing in the market at present. It may be of interest to 
note that the Brandon Bridge Building Company, of Motherwell, 
has secured the contract for the iron and steel work for the 
purifiers, &c., at the new Provan Gasworks of Glasgow Corporation, 
this company’s offer of £37,779 193. 10d. being the lowest. 

The coal trade has been quite as good as could have been looked for 
in this holiday season. Shipments of coal from Scottish ports 
reached 217,252 tons, compared with 236,972 in the preceding 
week, and 202,803 in the corresponding week of last year. The 
Glasgow Corporation has arranged contracts for a large quantity of 
coals, and the pricesare said to be 5s. to 53, 3d. per ton lower than 
those paid twelve months ago, The railway companies have also 
been considerable purchasers at proportionately reduced rates. 
Household and f.o.b. prices of coals are this week nominally 





of last month, but also of July last year. ‘Thus the sh ts of 
pig iron from the Cleveland district this month have amounted to 
58,959 tons, as compared with 43,620 tons last month, and 
47,024 tons in July, 1900, to 17th. The only feature which is not 
satisfactory is the continued increase in the stock of Cleveland pig 
iron in Connal’s public warrant stores. Every day this month 
there has been a substantial addition to the stock, which on the 
17th reached 106,042 tons, or 10,548 tons increase for the month. 
It may be well to note the assertion, that the iron that is going into 
the public warrant stores goes from one or at most two works only, 
and that the others are not producing more iron than is needed 
to fulfil contracts, and have very small stocks on which to draw. 
The stock of hematite pig iron in the public stores continues un- 
disturbed at 3262 tons. 

The higher qualities of Cleveland pig iron have realised quite 6d. 
per ton more than last week’s rates, and the lower qualities are up 
3d., which is fully as much as could be expected ; indeed, no one 
would have been surprised at a reduction, taking into account the 
lessened deliveries to Scotland from this district. Buyers have 
this week come forward freely, and have given out some very fair 
orders for this and next month’s delivery, and altogether the 
market has assumed a sanguine and satisfactory tone, to which it 
has been rather a stranger for the greater part of this year. No.3 
Cleveland G.M.B. pig iron has been more actively sent over sea this 
month. Both makers and merchants have advanced their price for 
it to 44s. 6d. per ton, and not less has been taken by either this 
week, while some of the producers have raised their quotations to 
44s, 9d. and even 45s., which they expect to get. They are by no 
means anxious sellers. No. 4 foundry is at 42s. 9d.; grey forge at 
42s, 3d.; mottled at 41s. 9d.; and white at 41s, 6d.; these being all 
relatively cheaper than No, 3. 

The demand for hematite pig iron has improved and prospects 
are satisfactory, as the demand promises to continue heavy. me 
of the makers of East Coast hematite pig iron have advanced their 
quotations ; but, generally, mixed numbers can be bought at 55s, 3d. 
per ton, which was last week’s figure, and for forge 52s. 3d. is 
accepted. Prices of Rubio ore are somewhat weak, and the regular 
figure for delivery at wharf on Tees or Tyne is 14s, 9d., but odd 
cargoes have been sold at l4s, 6d., this indeailing a freight rate of 
5s. per ton from Bilbao. 

Greater activity has manifested itself in the manufactured iron 
and steel industries than has been known for some months, while 
the prospects are that this satisfactory state of affairs will be main- 
tained. Orders this month have been coming tohand more freely, 
and the leading firms have secured enough to keep their mills in 
full operation for the greater part of the half year. Especially is 
this the case with those producing plates, angles, rivets, and other 
iron and steel materials, which the shipbuilders require. No 
complaint can now be made as to the extent of the demand, but 
prices do not admit of more than a bare profit being realised. 
The tendency, however, is upwards ; indeed, the Scotch producers 
have raised their prices of plates, but this only brings their 
quotations up to a level with those of the manufacturers in this 
district, who did not reduce their rates tothe same extent. Manu- 
facturers in this district quote :—Steel ship plates, £6 ; steel boiler 
plates, £7 10s.; iron ship plates, £6 12s. 6d.; steel ship angles, 
£5 15s.; iron ship angles, £5 17s, 6d.; steel hoops, £7 ; steel sheets, 
£8 10s.; iron sheets, £8 ; galvanised corrugated sheets, £11 5s. 
iron, £11 10s. steel; packing iron, £6; iron ship rivets, £8 10s.; 
steel ship rivets, £9 ; common iron bars, £6 5s.; best iron bars, 
£6 15s.; steel bars, £6 2s. 6d. per ton ; all less 24 per cent., and 
mostly f.o.t. Heavy steel railsare firm at £5 10s.; steel railway 
sleepers, £6 5s.; cast iron railway chairs, £3 10s.; all net at works. 
Cast iron pipe makers are able to get fair orders as regards 
quantity, but competition is keen, and prices are hardly satis- 
factory. 

The coal trade is, on the whole, in a favourable condition, more 
especially as far as the steam and gas coal branches are concerned, 
and the outlook generally is encouraging. Colliery proprietors 
have not much coal available for sale for delivery during this and 
next month, and they will not accept for forward delivery less 
than they are taking for prompt. Best steam coals are sold at 
13s. per ton f.o.b., and gas coals at 10s. 6d., and in some cases at 
lls. per ton. It is not likely that lower prices than these will rule 
for the autumn, when the export trade is brisker. Coking coals 
are in good request at 10s. per ton f.o.b., and there is an improved 
demand from abroad. Small steam coal is plentiful on account of 
the great activity in business in large coal, and sellers have to 
accept low prices to get orders ; in fact, 5s. per ton will readily be 
taken. There is more briskness in the coke trade, and whereas 
prices were inclined to fall, they are now decidedly stiffer on 
account of the improvement in the pig iron trade, quotations for 
medium qualities ranging from 15s, to 15s. 6d. per ton, delivered 
at Teesside furnaces. Best foundry coke is at 17s. per ton f.o.b, 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


BusINeEss has been almost at a complete standstill in the Glasgow 
district this week owing to the annual fair holidays, The works 
are all closed. Many of them will resume at the beginning of next 
week, but in some cases, where business is slack, the stoppage may 
be further prolonged. 

The pig iron market was closed from Thursday of last week till 
Tuesday, but there has been very little doing since the re-opening, 
many of the merchants and other traders being out of town. 
Business has been done in Scotch warrants from 52s. to-5ls. 10d. 
cash. Cleveland warrants have sold at 45s. to 44s. 6d. cash, and 
45s. to 44s, 8d. one month. There has been very little inquiry for 
Cumberland hematite, which is quoted, buyers 56s, 9d. cash and 
one month, 

At a number of the ironworks the holidays are being utilised for 
effecting necessary repairs, The four furnaces that were out last 
week at Carron are again in blast. On the other hand, three 
ordinary and two hematite furnaces have been put out at 
Dalmellington Ironworks, and one has been taken off hematite and 

ut on the production of ordinary Eglinton iron. There are now 
Bs furnaces making hematite, 35 ordinary and two basic iron, the 
total of 75 thus blowing in Scotland comparing with 76 last week 
and 85 at this time last year. 

The prices of Scotch’ makers pig iron are comparatively steady; 
Govan, f.o.b. at Glasgow, No. 1, is quoted 53s, 6d.; No. 3, 52s.; 
Carnbroe, No. 1, 56s. 6d.; No. 3, 54s. 6d.; Clyde, No. 1, 66s.; 
No. 3, 55s, 6d.; Gartsherrie, No. 1, 66s, 6d.; No. 3, 56s.; 
Calder and Langloan, No. 1, 67s, 6d.; No. 3, 57s.; Summerlee, 





ged. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Last week steam coal prices were easier in Cardiff, chiefly on 
account of deficient tonnage coming in, and best steam could 
bought readily at 18s.; and ina few cases quotations were even less. 
Since then there has been a little improvement, and as clearances 
for a few days in succession were heavier, large consignments going 
to the Cape, Port Said, &c., prices have hardened. The impression 
on Change this week is that the colliers’ stop days will soon counter- 
act the disadvantage of chartered tonnage getting tardy, and that 
no material decline in price is at on. slightest cause leads to 
stoppage. This week the Powell Duffryn pits, 2000 men, were 
idle on account of a case at one of the courts. Stoppages are also 
probable in connection with the Aberdare timbermen, who refuse 
to join the Federation. Notices have been put in at four pits in 
consequence. At Abertillery on Tuesday 6000 men were idle, 
holding a ‘‘ miner’s holiday.” 

The Swansea coal trade shows distinct signs of revival, and a 
fair despatch took place last week, patent fuel being in even still 
better demand. France was an average buyer, and Sweden, Ger- 
many, and Holland took good cargoes, Russia also figuring, though 
not to the same extent as for Cardiff coal. 

One feature of Cardiff business this week has been, that while 
present prices have been easy, booking ahead, even for a week in 
advance, has been refused in many cases except at advanced 
figures. The latest quotations on ’Change are as follows :—Best 
steam, 18s. 3d. to 19s. 3d., plus tax ; g ordinary, from 17s. 6d.; 
other kinds, from 16s. 9d.; drys, 15s. 3d. to 15s, 9d.; best Mon- 
mouthshire, lds. 6d. to 16s.; seconds, 14s. 6d. to 15s, 6d., all 
Cardiff shipment. House coals, 16s. to 17s.; seconds, 14s. 6d. to 
15s. 6d.; No. 3 Rhondda, 15s. 6d. to 16s. 6d.; through and through, 
13s. to 14s.; small, 103. to 1ls.; No. 2 Rhondda, 13s. 3d. to 13s, 9d.; 
through, 10s. 6d. to 11s.; small, 8s, 3d. to 8s. 6d.; very best small 
steam, 8s. 6d. to 9s.; good ordinary, 7s. 6d. to 8s. 3d.; cheaper 
kinds, from 6s. 

Coke is at 14s. 6d. to 20s., according to kind ; patent fuel, 
lis. 3d. to 16s, 3d.; pitwood, 17s. 3d. to 18s. 3d. It is doubtful 
whether these prices will remain, as a good deal is coming in. 
This week Waterford sent four cargoes, and some came in from 
Youghal and New Ross, while quantities were received from 
Gothenburg, Villa Garcia, Oporto, and Bordeaux. 

Swansea quotations: Coal, iron and steel, and tin-plate, were not 
issued from the Exchange in time this week for my despatch. 
Little or no alteration is expected in coal. Pig iron firm but 
quiet. Lead, dull, £12 15s.; spelter, same, £16 7s. 6d. to £16 10s, 
Tin-plates firm at 13s, 3d. to 13s, 6d. Tin strong at £119. 

There has been a good deal of natural anxiety in the colliery 
district to learn the opinions of the men’s leaders as to the slidi 
scale, now that the whole of the collieries in South Wales an 
Monmouthshire are members of the Federation. ‘‘Mabon,” M.P., 
at Perth Rhondda this week gave frank expression to his views, 
which may be taken as indicating the course to be adopted. He 
said ‘‘ that it was well known that wages had in that district been 
regulated for twenty-five years by the sliding scale, but at the 
close of the present arrangement the workmen in that district 
desired a change to the policy of a fixed minimum wage, to be 
arranged by a board of conciliation, and regulated by the same 
board. If disputes arose they could also be settled by this 
conciliation board. This change, in his opinion, ought, could, and 
would be brought about without straining the relationship between 
master and man.” Mr. A. Thomas, M.P., while agreeing in part 
to a sliding scale, did not approve of it if there was no minimum 
wage. 
I refer to these opinions as forecasting the course of the men. 
A coalowner in reference said that he could not as yet indicate 
the action of the coalowners, but he thought that the sliding 
scale principle would not be abandoned without a struggle. 
Books would be audited as usual, and the rate of advance or 
reduction stated. If the men refused—well, they would be at 
liberty ; but if an advance was declared there was not much 
likelihood in the refusal, That a crisis was nearing he thought 
probable. 

Colliery shares are firm, and in favour. Ebbw Vales this week 
have been exchanged at 7 and 8, Internationals at 5}4, Norths, 
ordinary, at 6 cash, and Tredegars A at 6104. Penrykibers are 
better. I note that another colliery will be put up for auction 
shortly, the Mercantile, near Neath, with 1300 acres and latest 
appliances in electric plant. 

The iron and steel trade continues moderately active, though 
much affected by the weather. One day last week six men were 
overcome by the heat at Cyfarthfa Works, and two at the collieries, 
and in all the works, especially at the tin-plate industries, the heat 
told bad, at the latter lessening make by 10,000 boxes. 

Pig has been coming in freely from Middlesbrough and White- 
haven. Ebkw Vale has been importing ore largely from Almeria, 
and one cargo of ore came from Workington to the Bryngwyn 
Steel Company, Swansea, 

Dowlais is busy with rails and steel sleepers, the latter in satis- 
factory bulk. A leading ironmaster, commenting personally on 
the crisis through which the trade is passing, ge go that signs 
of improvement were visible, and the reduction of wages would 
help. He wassorry to admit it, but men worked better at 15s. per 
week than they did at 30s., and the same ruled from commonest 
labour to the most skilled. 

Rotterdam has been trying its hand at introducing tin bar into 
Wales, but little importance is attached to it. This week Amster- 
dam sent over 1000 tons tin-plates to Newport. In the Swansea 
Valley the Cardonnel is closed down for repairs, which will take 
several weeks. The blast furnace working at Landore is very 
satisfactory, and the recent alterations at the patent coke ovens 
doing well. Complaints are rife at the bar mills of short supply 
of ingots, and tin bar make has not yet overtaken demands. 

Spelter works on the St. Thomas side of the river are in full 


—s 4 
pper industries active. 

Last week Swansea tin-plate shipments nearly came up to record, 
totalling 116,300 boxes; receipts from works were only 40,864, 
with a result that stocks are down to 40,368 boxes. Another 
‘heat wave,” and warehouses may be cleared. 

A good deal of satisfaction was expressed in Swansea this week 
by the news that the Harbour Bill Preamble had been passed in 
the Lords, The Bill, it will be remembered, has already passed in 





the House of Commons, and in the Lords the only opposition was 
that of the London and North-Western. Mr, William Law, the 
superintendent of the Harbour Trust, is to be complimented for 
his evidence. He stated that the limits of the harbour were ver 
much confined, oe same as they were in 1854, notwithstand- 
ing the progress of the port. 

"he week’s exports and imports, though by no means a record 
as they were in the corresponding week of last year—100,000 tons 
—yet demonstrate the needs of the harbour. Pig iron came in to 
the extent of 2150 tons ; steel scrap, 690 ; iron ore, 3057 ; blende, 
150 ; copper, 2038 ; building material, 355; pitch, 350 ; pitwood, 
1310 ; grain, 117; flour, ng poo 170 ; straw, 100; timber, 
594 ; sand, 700 ; sundries, 2336 tons. Exports were also notable, 
including 43,790 tons coal; 15,289 tons patent fuel; and tin- 
plates and general goods, 11,288 tons. 

A meeting of the Tin-plate Conciliation Board was held in Swan- 
sea on Tuesday, ‘‘to consider the protest of the men to the terms 
of reference in the suggested arbitration of the annealing price 
dispute at Gadly and Cwmfelyn.” The representatives of the manu- 
facturers and men discussed the subject for some time, but failed 
to come to an agreement. Several cases of criminal folly of 
colliers have come before the police-courts of the districts lately, 
and fines have been intlicted — colliers for carrying matches 
into collieries, or bere age | with lamps, the magistrates regretting 
in some cases that nes | had not the power to inflict heavier punish- 
ment. One man, fined 20s., was found asleep with lamp lit by his 
side. This appears to be a subject of far greater consideration 
than the Eight Hours Bill. Colliers themselves admit privately, 
that smoking in the colliery has had more to do with great explo- 
sions than the public think. 

Liverpool is going in for increased water supplies from North 
Wales. Cardiff Corporation ask, this week, for tenders for steel 
tram rails in large quantity. 








NOTES FROM GERMANY. 


(From our own Correspondent.) 


SILESIAN ironmasters have been doing a regular business upon 
the week, demand remaining healthy in nearly all branches, 
though heavy orders are still scarce, as the present trade is of the 
hand-to-mouth sort. But the orders secured are sufficient to keep 
the works in fair employment for some months ahead, Merchant 
bars are in good request, and prices do not show any alteration 
against previous months, although the South German works are 
competing strongly. Plates of evory description are likewise 
briskly called for, the heavier sorts remaining in specially good 
request ; also sheets have been selling freely, chiefly on foreign 
account ; girders are steady, and so are rails, Supplies in scrap 
iron have been rather heavy, the railway administrations throwing 
large quantities on the market, and prices have fallen consider- 
ably, as supplies are so much heavier than demand, 

The export bounty of M. 10 p.t. granted by the Rhenish- 
Westphalian pig iron convention to consumers of forge pig and 
basic has caused rather more orders to be given out last week. 
Officially, the prices of former weeks are quoted, but less has been 
taken in several instances, Bars have shown a little more firmness 
lately, and hoops, too, were tolerably stiff. Current list rates, for 
raw and for finished, are as under :—Forge pig No.1, M. 75 to 
M. 77 p.t. (but may be purchased, second hand, at M. 60 p.t.), 
foundry pig No. 1, M.67; No. 3, M. 63 ay Bars in basic, M. 110 
to M.115p.t.; iron bars, M. 122°50 to M. 127 p.t.; hoops stand 
officially on M, 127 a but they can be bought at M. 125 and less, 
Girders are firm at M, 112°50 p.t. 

Building material and tubes are in pretty regular request on the 
Austro-Hungarian iron market, but the demand for all other articles 
of iron is very limited and the business done upon the week was 
consequently dull and lifeless in the extreme. Stocks in rails and 
in merchant bars are heavy, as there is no disposition to purchase 
more than what is actually required for immediate consumption. 
Quotations are the same as in previous weeks, while Styrian forge 
pig standing on 91fl. to 94f1.; grey Bessemer, 96f1. to 102f1.; mer- 
chant bars, 180fl. to 210fl.; boiler plates, 370f1.; and girders, 18011. 
to 190fl., all per ton, free Vienna, There is hardly any business of 
importance done on the French iron market, and a tendency down- 
wards was felt in prices; makers find it difficult to realise more 
than 190f. p.t. for merchant bars, and 200f. is quoted for girders, 
while plates can be had at 240f. p.t. 

Prospects for employment in the railway and engineering trades 
are, however, bright; the next few weeks are likely to bring 
orders of considerable weight for Madagascar, Indo-China, and 
Senegal, the requirements in railway material for these parts 
amounting to about 200,000,000f. 

Activity in the iron and steel industry of Belgium remains 
irregular, and the position altogether is rather weak, with little 
appearance of an early improvement. Quotations have not altered 
upon the week. Of forty-four existing blast furnaces in Belgium 
and Luxemburg, twenty only are in blow at present, and those 
that have been put out or damped down are not likely to be blown 
in again for some time, as the amount of fresh work secured is 
small, and barely sufficient to keep the reduced number of furnaces 
in regular operation. 

In June of present year 57,350 t. pig iron were produced, 
against 98,700 t. in June, 1900, and during the first two quarters of 
1901 397,745 t. were produced, against 585,620 t. in the first two 
quarters of 1900. According to a consular report from Brussels, the 
Belgian State Railway Administration will shortly invite tenders 
for the supply of several hundred nger cars and abouta hundred 
locomotives, so employment will be brisk at the wagon-shops, if 
the Belgians can beat their foreign rivals; in several instances 
foreign firms have lately proved successful competitors, Russian 
foreign trade during the first two months of present year was, 
according to a statistic statement just published, 167,417,000 
roubles, of which 86,801,000 roubles, or 51°8 per cent., fall for 
export, and 80,616,000 roubles, or 48°2 per cent., on imports. During 
the first two months of the last three years Russian import and 
export was as under :— 











1399. 1900. 1901. 
1000 roubles. 
Export .. «ee ee ee 86,801 
Import .. 88,491 83,259 80,616 
General foreign trade 150,257 — a Cll ee 167,417 
Export to— January-February. 

Germany .. 18,988 o ss ee. +2 28,533 
Great Britain 11,740 14,802 .. 15,920 
Low Countries . 5,57 ee ca Sie as 7,27: 
MONEE an cc. es 7,691 ' eee 9,935 
Austro-Hungary 5,805 Ms ee ee 4,311 
ale es 2}331 SAB. as 3c. (6,081 








TrIAL Trip.—The official trial trip of the first-class torpedo boat 
Rindjani, built for the Dutch Admiralty by Yarrow and Co., 
Limited, took place on 11th inst. in the presence of Mr. er, 
chief of the constructive department ; Captain Wentholme, chief 
of the torpedo department ; and Mr. Koning, ree te- ain, 
representing the Dutch navy. This vessel is 152ft. 6in. long by 
15ft. 3in. beam. Carrying a load of 30 tons, a speed was obtained 
during a three hours’ continuous run of 26°467 knots, 


NAVAL ENGINEER APPOINTMENTS.—The following ap 
have been made at the Admiralty :—Fleet engineers: F', Cocks, 
the Vivid, additional for the Blake on paying off ; F. W. Wells, to 
the Vivid, for the Medusa, to date July Ist. Chief engineers: 
Frank Thomsett, to the Pembroke, additional for the Racoon, 
undated ; E. H. Ellis, to the Vivid, for the Medea, to date July Ist. 
Engineer: H. Clegg, lent to the Kangaroo, to date July 12th. 
Artificer engineer: F, Morgan, to the Pembroke, additional for the 
Linnet on paying off, to date July 18th. 
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AMERICAN NOTES. 
(From our own Correspondent.) 


New York, July 3rd, 

THE expiration of so many European commercial 
understandings in 1903 is concentrating attention 
upon preparations for that fact. Reciprocity has 
been tried and rejected, but will again be taken 
up, unwillingly by some interests and indifferently 
hy others, Something must be given for the 
Huropean trade we want, and to disabuse con- 
tinental fright of American aggressiveness, The 
steel people and the sugar people are working 
together to modify tariff laws on sugar. 

Elaborate plans are being laid for the financing 
of the Hudson River Bridge scheme on a basis of 
75,000,000 dols, under the auspices of the 
Pennsylvania Kailroad Company, on a 34 per cent. 
interest basis, which will call for, 2,650,000 dols. 
fixed charges annually. The endorsement and 
patronage of certain other large railroad interests 
has been secured. The Pennsylvania has 
practically arranged for its four-mile underground 
road to Long Island, which scheme contemplates 
establishing alittle New York at the extreme east- 
ern end of Long Island. New Yorkers are aroused 
to action over the looming up of so many schemes 
which contemplate the diversion of traffic from 
here to other points—in Canada and in the 
Gulf of Mexico. As a sample of the drift of 
things, it is to be noted that the Illinois Central 
isto be double tracked from Chicago to New 
Orleans, Numerous schemes are up for the 
greater utilisation of the Mississippi River. 
There is quite a struggle arising between Montreal, 
New York, and New Orleans for traffic ; further 
merging of railroads are in progress to this end, 
the latest noticeable one being the merging of 
four north and south lines near the South 
Atlantic coast, known as the Plant lines, Then 
some roads are working up colonisation schemes, 
the most recent and most important of which is 
that begun by the Atchison, Topeka, and Santa 
Fe Road, to induce a quarter million Italians to 
come and take up lands in Southern California, 
New Mexico, Oklahoma, and Texas—a patch of 
land covering 500,000 square miles pretty well 
cobwebbed with railroads. An agency in Rome 
is doing good work in this direction, and 
100,000 copies of a book in Italian have been 
shipped. 

The industrial situation is sound all round. 
Wage workers are receiving, and will continue to 
receive, advances in wages commensurate with 
better margins. An enlargement of capacity is 
in progress everywhere. The locomotive combine 
is increasing its capacity to 2000 engines per year 
from 1700. Outside of the Baldwins, the 
Pennsylvania Railroad Company bought the 
Cambria Steel Company among other things to 
supply its various roads with steel cars, and it 
probably is getting ready for the work on the 
projected North River—or Hudson— Bridge which 
will have to be built sooner or later. The steel 
plants are everywhere oversold, and more new 
work is appearing than can be taken care of. 
Prices are pointing higher, oil fields are calling 
for great quantities of piping, machinery plants, 
except as interfered with by strikes, are crowded, 
An immense independent steel plant will be begun 
25 miles from Pittsburgh to supply the steel 
demand which for months has been beyond mill 
capacity. New iron and steel projects are quite 
numerous, and most of them emanate from officials 
of companies absorbed by the U.S. steel combina- 
tion. 

All reports favour a large wheat crop. The 
present estimated total of both winter and spring 
wheat is 700,000,000 bushels. Floods in some 
sections have done great damage. 

A hovel experiment is being tried over our city 
surface lines, ‘Trains of four cars can be moved 
over the city in two hours. The intention is to 
extend the surface to suburban points. The 
number of laden cars will be increased to ten. 
aa charge is 10 cents for each package weighing 
2U Ib, 








CATALOGUES. 


Etswick CycLes AND MANUracturina Com- 
PANY, LimiTeD, Walker Grate, Newcastle-on-Tyne. 
—Pamphlet on the Elswick bicycle. 


MATHER AND Piatt, Limirep, Salford Iron- 
works, Manchester. — Catalogue of steel-clad 
motors. These motors are made from 2 horse- 
power to 50 horse-power, and are designed so that 
they can be run either as open-type machines or 
fitted with wire guards. When imflammable 
gases are present fine gauze covers are used. 


FRASER AND CHALMERS, LIMITED, Thread- 
needle-street, London.—Catalogues of winding 
engines, express pumps, Riedler pumps and 
compressors, It is pointed out that although 
some of these books are issued by the Chicago 
branch of the company—which has been recently 
sold to the Allis-Chalmers Company — the 
machinery illustrated is typical of that made at 
the works at Erith. 











TRADE AND BUSINESS ANNOUNCE- 
MENTS. 


_D, Bruce PEEBLES AND Co. inform us that the 
Nelson Corporation have placed an order for two 
a tramway and lighting sets with 

em. 


WE are informed by Mr. Edgar (. Thrupp, 
A.M. Inst. C.E., that he has power an pg 
39, Victoria-street, Westminster, and that he 
Ln saa to practice there as a consulting engi- 

eer, 

Mr. C. Carket James, M.I.C.E., special drain- 
age engineer for Bombay, is visiting this country 
on special leave toconfer with John Taylor, Sons, 
and Santo Crimp, the consulting engineers to the 
municipality on drainage and water matters, 


IN our last impression our South Wales corres- 
pondent was made tosay that the Anthracite Iron 
and Steel Works, at Trimsaran, had been taken by 
Mr. E, E. and H. W. Pells. The proper title of 
the firm is C. E. and H. M. Peel, who trust to 
have the works in full operation again being long. 





THE PATENT JOURNAL. 
Condensed from 1 awe Official Journal of 
atents. 


Application for Letters Patent. 


*,* When inventions have been ‘‘ communicated ” the 
name and address of the communicating party are 
printed in italics. 


8rd July, 1901. 


18,569. Sprinc, W. W. Humphreys, Kingston-on- 
Thames. 

13,510. Cxiock, C. T. 
Leicester. 

13,511. Lamp, F. Goodwin, Birmingham. 

13,512. DRavGHTSMEN's RoLer, J. A. Jackson, Bir- 
mingham., 

—_ Exectricat Cut-outs, W. H. Evans, Liver- 
pool, 

— SropreRinac Borries, &c, A. Waltho, Liver- 
pool, ° 

13,515. Cuip-porato Currer, E. H. Torr, T. O. Wood- 
ward, and A. Thomson, Live 

13,516. Drain Boxes, E. Y. 
Manchester. 

13 517. Coat Savers, C. E. Newton, Manchester. 

13,518. INTERNAL CompBusTION Morors, J. Dunlop, 
Manchester. 

13,519. Stamcess Tunes, B. F. McTear, Liverpool. 

13,520. Brakes, T. Slack and T. Whitaker, Stock- 
port. 

13,521. ReversiBLe Fatsg Co_iar and Sappie Cioran, 
W. Day and Son, Peterborough. 

13,522. Arsustina VaLvg, J. T. Williamson, Gates- 
head. 

13,528. A Reve. or Kyocker-up, A. Newman, 
London. 

18,524. Brusn for Brewers’ Copprers, C. O'Neil, 
Edinburgh 

18,525. Mititary Lance, R. Bell, Manchester. 

138,526. Stgam Motor Carriace, J. 8. Chenhalls, 
Plymouth. 

13,527. Feepinc Paper to a PRINTING MACHINE, J. 
Grassick, Glasgow. 

13,528. Rorary KNorngs, W. Alsop, Glasgow. 

13,529. Gas from Burnina Coat, C. W. Walker, 
Glasgow. 

13,530. Tonacco Pipss, R. Govan, Glasgow. 

Borter Furnaces, J. and J. Meikle, Glas- 





Mason and 8. R. Brown, 


rpool. 
Walsh and J. Leigh, 


13,531. 
gow. 
Horsgesnogs, &c., H. and R. H. Gillson, 


18,532. 


bas. 

13,538. Hoxtpatts for TraveLitgrs, I. M. King, 
London. 

13,534. Compounp ConpgnsgrR, C. H. and F. J. Cribb, 
London. 

13,535. Rupeer Tires, W. P. W. Weatherill, Man- 
chester. 

13,536. Mgasurinc Grain, L. and R. E. Leetham, 
Manchester. 

18,537. CLocks, J. Arrigoni, Keighley. 


13,588. ‘‘WaiprpLe Tree” for Horsgs, E. Dowson, 
Durham. 
13,5389. Winpow Curtain Banp, W. Calderwood, 


London. 
13,540. CoIn-FREED Mxrcuanism, W. Nasch and A. 
Silverstein, London. 
13,541. Rartway Couptine, A. Hebden, East Molesey, 
Surrey. 
13,542. Twin Sappie Pin for Cycies, J. H. Harris, 
London. 
—- VELocrPEDEs, J. Thomson, Buckden, Hunting- 
on, 
13,544. CIGARETTE Boxgs, &c., W. H. Merriman, Bir- 
mingham. 
13,545. ImpRovED ABDOMINAL Bett, A. Billeit, Man- 
chester. 
13,546. Harr Curvers, G. L. Hogan, London. 
13,547. Hypravc.ic Presses, W. K. Dawe, Sheffield. 
13,548. Forcina Cranks, W. R. and W. H. Dawe, 
Sheffield. 
13,549. Printinc Macuing, J. Michaud, London. 
13,550. Brake for Cycigs, &c., A. E. Terry, Man- 
chester. 
13,551. Tarust Bearinos, W. C. Church and W. H. 
Baker, London 
13,552. Toy Hoops, F. J. Cotman, London. 
13,553. Lamp Stove, F. J. Duggan and C. Isaac, 
London. 
13,554. Twist Lace Macuings, J. Cooper, London. 
13,555. Fooiwgar, J. J. Hartopp and T. Billington, 
London. 
ag oe! MACHINERY for Crausuine Stong, W. H. Baxter, 
seeds. 
13,557. Dump Cappig, J. P. Goodbun, London. 
13,558. Typewriters, B. J. B. Mills.—(W. H. Campbell, 
Russia.) 
13,559. Bent Woop TrRo.igs, J. Stone, jun., London. 
18,560. PLarrinc Macuings, E. L. Thorp, London. 
13,561. Brewers’ Wort, A. R. Ling and J. L. Baker, 
London. 
13,562. WaTERPROOF Fe.ts, P. Grenet and A. Bachelard, 
London. 
13,563. TRANSMITTING ELgcTric Enercy, H. H. Lake. 
—(N. Tesla, United States.) 
18,564. CLlora Cottine Macuings, W. F. Fair and C. 
ood, London. 
13,565. Tires, M. F. Hill, London. 
13,566. MgasurginG Apparatus, W. G. Kent, London. 
13,567. Rupper Burrer for Cycies, R. J. Baldrey, 
Nilgiris, India. 
13,568. ExeoTric ACCUMULATOR PLaTEs, D. Tommasi, 
London. 
13,569. VeNTILATING RarLway Carriacgs, E. J. Hill, 
ndon. 
13,570. Pygumatic Service Systems, Lamson Pneu- 
matic Tube Company, and E. l.. Giles, London. 
18,571. SteRiLtsED Saves, W. Biichelen, London. 
13,572. Fitm Spoots, J. T. Clarke, London. 
13,573. Pacxine for Topacco, J. G. Schiitte and F. 
Sturgeon, London. 
13,574. Steam Borvers, T. W. Smith, London. 
18,575. Movu.ps for Rusper Teats, M. D. Armstrong, 
London. 
18,576. PHotoGRAPHIc Fitm Rott Howpgrs, 8. Gold- 
man, London. 
13,577. Evecrricat Fusgs, P. Loescher, London. 
13,578. RoLLER BrusuHeEs, W. P. Thompson.—(S. Rosen- 
Jeld, Germany.) 
18,579. lenitine Devices, W. P. Thompson.—(A. 
Simonini, United States.) 
18,580. SHzar Leas, H. Maiden and J. Coutts, Liver- 


pool, 

13,581. Toy SusMARtINE Boats, W. P. Thompson.— (The 
Niirnberger Metall und Lackierwaarven Fabrik. vorm. 
Gebr. Bing. Actiengesellschaft, Germany.) 

13,582. Toy SuBMARINE Boats, W. P. Thompson.— (The 
Niirnberger Metall und Lackierwaaren Fabrik. vorm. 
Gebr. Bing. Actiengesellschaft, Germany.) 

18,583. ELECTRO-MECHANICAL RecuLatTors, J. L. Routin, 
London. 

13,584. Permanent Ways, R. A. Hadfield and P. B. 
Brown, London. 

18,585. WasHING TEXTILE MaTERIALs, H. Ferguson, 
London. 

18,586. Roorine Tries, V. Kéhler, London. 

13,587. Firug for Srgam Boiters, W. Rainforth, 


18,588. CRryYSTALLISATION of Liquins, E. G. Scott, 
London. 

13,589. Manuracturg of Exptosives, The Cotton 
Powder Company, Limited, G. E. Arnold, and A. 
8. Fox, London. 

13,590. BicyoiEs, &c., W. C. Church and W. H. Baker, 
London. 

13,591. Waerts for Avuto-motors, W. C. Church, 
London. 

18,592. Turntina Leaves of Books, &c., B. Sharp, 


ndon. 
13,5938. Kip Gioves, P. Baum and F. Hoffmann, 
London, 
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13,594. Puriryine Gas, C. Hatcher and H. O'Connor 
Edinburgh. 

13,595. ‘I'eLEPHONES, H. Clegg, Southend-on-Sea. 

13,596. PuotrooraPpHic Cameras, 8. D. McKellen, 
Manchester. 

18,597. SgatT for VeLocipepss, C. H. Gough and A. E. 
Wilby, Birmingham. 

13,598. TRAM-LINE CLEANING Macutng, W. C. Mitchell 
and G. W. Cottam, Sunderland. 

13,599. SHox Rivets, &c., R. A. Grimshaw and J. 
Capewell, Leeds. 

13,600. ComBINATION BLackroarD, J. Shirlaw, Car- 
luke. 

13,601. Guarp Rai for Tramways, L. W. Crosta and 
The Railway and General Engineering Company, 
Limited, Nottingham. 

13,602. Oven Doors, E. W. T. Richmond, W. H. Sher- 
burn, and the Richmond Gas Stove and Meter Com- 
pany, Limited, Liverpool. 

13,603. Propucinc ConpEeNsep Water, H. 8. Bell.— 
(A. Siebert, United States ) 

13,604. TuyEREs, J. Jameson, Glasgow. 

13,605. Macuinges for BeaTinc Carpets, J. Bowie, 
Glasgow. 

13,€06. Macuine fur Currinc Sweets, V. A. Yecker, 
Manchester. 

13,607. Sotpger, H. Penn, Birmingham. 

13,608. Hanp and Forearm Exearciser, M. B. Ryan, 
Cologne, Germany. 

13,609. Ciips for Dress Fasteninos, T. Morton, Bir- 
mingham, 

13,610. Motor Bicycies, J. Ridley and C. G. Borth- 
wick, Coventry. 

13,611. Uritistnc Waste Heat, J. W. B. Wright and 
H. Darwin, Birmingham. 

13,612. Stay for Wixvows, J. Collins and A. B. Milne, 
Birmingham. 

13,618. Guarp for Woop-workina Macuinery, D. 
Rigby, Blackpool. 

13,614. Makinc Neoatives in Reiier, W. Cordeaux, 


Selby. 

13,615. Emsossep Printine, F. Waite and Waite and 
Saville, Limited, Bradford. 

13,617. Paper and the Coverine of Cicaretrss, E. R. 
Sutcliffe, Leeds. 


C. Webb and Son, Limited, and C. Stanley, Bir- 
mingham. 

13,618. Batt Castors, The Ball Castor Company, 
Limited, and A. F. Hawksley, Manchester. 

13,619. Azo CoLourrnc Martrers, I. Levinstein, C. 
Mensching, and Levinstein, Limited, Manchester. 

13,620. SmokeLEss PowpeR CuHarcgs, H. Maxim, 


London. 

— EXHIBITING ADVERTISEMENTS, R. W. Brett, 

ndon. 

13,622. Foops, J. R. Hatmaker, London. 

13,623. Swircues for Erecrric Bets, The British 
Thomson-Houston Company, Limited, and A. 8. 
Cubitt, London. 

13,624. SeaLinc Exectricity Meters, W. C. Bushby, 
Winchester. 

13,625. BotrLe Hotprr, W. J. Roots, Ashford, Kent. 

13,626. Mixinc Brinpinc INGREDIENTS, E. Robbins, 
London. 

13,627. AERIAL Rattway, A. H. Mayhew, London. 

13,628. Szatinc Gas Rertorts, H. E. Kew, East Ham, 


Essex. 

13,629. Apparatus for SIGNALLING, W. Wiseman, 
London. 

13,630. VAPoUR-LIGHTING ApraRaTus, V. T. Taylor, 
London. 

13,631. CLutcnes for Motor Cars, J. M. Wellington, 
London. 

13,682. Cootmnc Apparatus for Darrigs, &e., C. 
Gottlieb and Aktieselskabet T. T. Sabroe and Co., 
London. 

13,638. VenicLe WHEELs, H. Rosenbaum and E. Griiler, 
London. 

13,634. Exuisrtinc Postace Stamps, J. Rehbock, 

ndon. 

13 685. Copying Macuinges, &c, F. Soennecken, 


ndon. 

13,636. Process for Propucinc REPRESENTATIONS in 
Revier of Portraits, &c, G. Wetherman, 
London. 

13,637. Means for Ventitatine Stacks, 8S. Kitchen, 
London. 

13,638. Bricks, W. Knowles, Liverpool. 

13,639. WaATER-TUBE BoILERS and SUPERHEATERS, R. 
Schulz, Liverpool. 

13,640. SeconpaRy Barreriss, J. Buffaud and A. Tavian, 
London. 

13,641. Facg-To-FacE Pice Fasrics, P. and E. Leroux, 


London. 

13,642. Trees for VenicLe Wuexis, J. W. D. Carslaw, 
London. 

13,643. Mitts, H. H. Lake.—(Piccard, Pictet and Co., 
Switzerland.) 

18,644. Execrrican Resistance, H. H. Lake.— 
(Georges, G. Poncelin, France.) 

13,645. BorrLe - corkING Apparatus, E. A. Bruce, 
London. 

13,646. PLaTen Printinc Paresses, J. Thomson, 
London. 

13,647. TeLescopg Sicurs for Riries, A. A. Common, 
London. 

13,648. PerMANENT Way of TRamways, V. Demerbe, 
London. 

13,649. Ensurino Sarety of Rartway Trarric, E. Tyer, 
London. 

13,650. RatLway Carriace Covup.ines, J. Willison, 
London. 

13,651. Gas Burner LicuTine Device, H. Rigaux, 
London. 

18,652. Drecogr Roxiers, R. A. Hadfield and P. B. 
Brown, London. 

13,658. Treatment of Coat Gas, H. W. Smith, 
W. T. Gidden, A. G. Salamon, and G. 8. Albright, 
London. 

13,654. Hotvinc Enps of Ropss, Sir W. G. Armstrong, 
Whitworth and Co, Limited, and C. H. Murray, 
London. 

13,655. ILLUMINATING Devicr, A. J. Boult.—(J. M. le 
Gall, France ) 

13,656. Toots for Cutrinc Strong, &c, T. 
London. 

13,657. SuRcicaL Sprayine Apparatvs, F. C. Smutzer 
and P. Brinkhaus, London. 

13,658. SELF - PROPELLED VEHICLES, M. Crawford, 


Inman, 


London. 

13,659. SELF - PROPBLLED V&H:cLES, M. Crawford, 

ndon. 

13,660. WATER-TUBE BortrBs, G. J. de Almeida, and 
H. d’O. Guimarzs, London. 

13,661. Apparatus for FitTERING Arr, S. C. Davidson, 
London. 

13,662. ELecrrotytTic Cris, J. Raschen and The 
United Atkali Company, Limited, London. 

— TELEPHONE TRANSMITTERS, E. B. Fahnestock, 

mdon. 

13,664. DiscHarGine GraIn from Suips, T. R. Murray 
and P. Privett, London. 

13,665. Hotpgrs for Nernst Lamps, E. G. Sheppard, 
G. 8. Ram, and Nernst Electric Light, Limited, 
London. 

13,666. Lamp Hoxtprers, B. M. Drake and Nernst 
Electric Light, Limited, London. 

18,667. Ratstnc and DeLiverina Liqurps, A. Duthil, 


ndon. 
13,668. Fore KinpiEr, J. W. Mackenzie.—(C. D. Brandt, 
United States.) 
,669. NumBERING Macuings, G. H. Miller, Ohio, 
United States. 
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13,670. Porson Borriss, C. Skerrett-Martin, Rathgar, 
Dublin. 

13,671. TREATING DgcaveD Rusper, M. Zingler, 
London. 

13,672. PROPELLER Racine PREVENTER, A. H. Truelove, 
Sale, Cheshire, 





13,673. THREADING SHvuTTLEs, J. Cunneff, Manchester. 

13,674. Moustacne Guarp for DRINKING VESSELS, 
J. Jones, Manchester. : 

13,675. Fuxy, J. Greenwood and J. Greenwood, jun , 
Burnley. 

13,676. OveruEeAD Tram Raizs, J. Dugdale, jun., and 
J. A. Ormerod, Manchester. 

13,677. Tirnzs, M. M. Dessau, London. 

13,678. SpRayinc Nczzixg, J. MacGregor and A. Reid, 
Glasgow. 

13,679. Doppies of Weavixe Looms, R. H. Place, 


alifax. 

13,6:0. Gas Merers, J. F. Wright and A. G. Suther- 
land, London. 

13,681. Macaine for Courtine 
London. 

13,682. Cyctz Brake Mecuanism, C. G. Garrard, 
London. 

18,688. Vacuum Brakes, J. W. Cross and G. H. Pearson, 
Swindon. 

13,684. Cans for Paint, H. Nutter, Keighley. 

13,685. Bracgs, F. Roberts, Manchester. 

13 686. AIR-CUSHION Sock, J. J. Jackson, Rochdale. 

13,687. Pemps, G. F. Ransome, Liverpool. 

13,688. Brick Macutngry, W. Johnson, Leeds. 


Meat, G. Baxter, 


13 689. CLEANING Drigp Fruits, G. Herbert, jun., 
Glasgow. 


13,690. ACETYLENE Gas GENERATOR, P. Gilgan, Sligo. 

13,691. Camp CanpLe Lanterns, T. 8S. Hughes, 
London. 

13,692, StoppeRING Borris, F. W. Margetts, London. 

13,698. Fire Bar for Furnaces, T. Westerby, C. Robin- 
son, and J. A. Mackay, Leeds. 


13,694. ConpeNnsING Apparatus, O. Guttmann, 
London. 
13,695. Puotocrapaic Fitm Spoors, J. T. Clarke, 
ndon. 
13,696. SmoKE-conscminc Furnaces, A. H. Lipffert, 
ndaon. 
13,697. ATTACHMENT for CamEnas, A. H. Robins, Bir- 
mipngham. 


13,698. Duster, J. Barrett, London. 

13,699. Vapour Lamps, H. Swales.—(J. C. Winzer, 
Russia.) 

13,700. CoIN-rREED BuiaRp Games, J. Jofeh, 


mdon. 

13,701. Corn-raEED BacaTELLE Games, J. Jofch, 
London. 

13,702. PHoTOGRAPHIC SHUTTER, S. Sebba and A. Cohen, 
Lond 


13,703. RECEPTACLES for CicareTTEs, W. J. Hoare 
London. 
13,704. StoppeRine Jars, J. Westaway, London. 
Org Concentrators, J. H. Michelsen, 


13,705. 
London. 
13,706. WatHING Puorocrapuic Prints, E. A. Madge, 
mdon. 


13,707. CLoruEs Pressgs, R. B. Pyke, London. : 
13,708. Foot-supportinc Duvicz, J. 8. Howkins, 


on. 
13,709. Protector for Hose Pirgs, F. L. Poidevin, 


13.710. Propuction of Prixtep Matter, A. Baruch, 
London. 

13,711. Boor Srrercninc Device, E. Salutrynski, 
London. 

13,712. Fastentnc Device, J. Macphail, London. 

13,713. INFLATABLE CycLE Tirgs, A. and E. H. Pul- 
brook, London. 

13,714. Steam Motors, H. E. Bowring, London. 

13,715. CanDLEs with Seir-rittinc Enps, W. Calder- 
weod, London. 

13,716. SHoxs for Horsss, F. A. Poupard, London. 

13,717. Heatinc Apparatus, J. F. Simmance and W. 
G. Wernham, London. 

13,718. Curtixe off Turnip Heaps, F. von Veltheim- 
Ostrau, London. 

13,719. Seat, G. Stoermer, London. 

13,720. Uritistnc Tipat Waters, W. P. Thompson.— 
(A. Loria, Egypt.) 

18,721. PotisHinc Merat Articies, R. G. Reid, 


Argentine Republic.) 
13,723. Guarp for Exxectrric Cars, A. Royle, Liver- 
1. 


13/794. Drrect-actinc Force Pomps, C. A. Brunner, 
London. 

13,725. Pottgys, V. I. Feeney. — (The California 
Expansion Sprocket and Pulley Company, United 
States ) 

13,726. Stups, J. Campbell, London. 

13,727. KNEADING Macuings, F. 


London. 
13,728. Stream Enornes and Borers, J. Dew, 


G. Rainbow 


ndon, 
13,729. Tis and other Merat Puartss, D. R. Jenkins, 


ndon. 

13,730. Rartway Switcn, A. J. Boult.—(A. Neelemans, 
Belgium.) 

13,731. Coat Conveyors, Sir B. Leslie, K.C.1.E., 
London. 

13,732. Errectinc ExLgecTric TRACTION on TRAMWAYS, 
C. D. Abel.—(La Société Anonyme pour La Trans 
mission de la Force par Ul’ Blectricité, France ) 

13,733. CARBON TETRACHLORIDE, A. Urbain, 
London. 

13,734. Rupper Tires for VewicLe Wneets, G. C. 
Marks.—(The Consolidated Rubber Tire Company, 
United States ) 

13,735. BrusHes of Comprinc Macurngs, A. et P. Pollet, 


mdon. 
13,736. REFOSE-DESTRUCTION Furnaces, G. Watson, 


mdon. 

13,737. ConnecTine ABuTTING SurFaces, E. F. Kelaart, 

ndon. 

13,738. Means for PREVENTING SPARKING at the CoL- 
LEcToR of Dynamo ELEectric Macuings, A. Heyland, 
London. 

18,739. PHontc Apparatus, D. Higham, London. 

13,740. Finprnc Locatitizs on Maps, R. Gautier, 
London. 

13,741. Dress Fastentnos, A. Besson, London. 

13,742. Mgasurine Liqu1p, E. Leclercq and E. Leprince, 
London. 

13,743. Kx1ves, E. Hoppe, London. 

13,744. Biinp Rouugrs, A. Miiller, London. 

13,745. Proczss of MakInc THyMOL, M. Dinesman, 


London. 
13,746. MANUFACTURE of CoMBUSTIBLE Gas, C. Whitfield, 


mdon. 
13,747. Pack Printinc TeLecRaPH, G. Musso, 
mdon. 
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13,748. Hoop for Piayinc Croquet, D. Trevaskis, 
Southampton. 

13,749. VENETIAN BiinD, W. A. Rogerson, Manchester 

13,750. SELF-RETAINING Stapies, H. 8. Bell.—(I¥. H. 
Morehouse, United States.) 

13,751. PREPARING ALCOHOL from Spirit, S. Young, 
Bristol. 

13,752. The “‘ Fan” Musicat Sienat, J. Hall, Crumlin, 
Co. Antrim. 

13,753. Brturarp Cur CHALK, J. W. Lea and J. H. 
Perrins, Birmingham. 

13,754. Pouncturinc Straps, &c., W. H. Pearson, 
Leicester. 

13,755. Printing Macuing, The Calico Printers 
Association, Limited, and W. W. Wilson, Man- 
chester. 

13,756. Maxtne CuocotaTE, M. Lande, Manchester. 
.757. Corset, E. Agier, Glasgow. 

13,758. Comprnc Macuines, J. W. Nasmith, Man 
chester. 

18,759. ATMOSPHERIC Gas BurngrR, F. Smith, Bir- 
mingham. 

18,760. MEASURING QuanTiTIEs of Liquip, H. Naseby, 
Sheffield. 

13,761. Sream Pirgs, J. Allan and A. O. Wilson, 
South Shields. 

13,762. Topacco Pipg, G. E. Pedgrave, London. 

13,763. Knirg-FiLine Macuing, O. E. Gunten and W 
W. Warren, Leicester. 
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13,764. WaTER-cLOSET Pipss, T. W. Rogers, Southamp- 
ton. 

13,765. Fur. Basket, J. H. Spencer, Birmingham. 

13,766. Cycige Sappig, J. B. Brooks and J. Holt, Bir- 
mingham. 

18,767. Sgcuninc Tires to Wueets, O. Schaefer, 

mdon. 
18 768. DeracHsBLe Pneumatic Tires, 8. Evans, 


sgow. 
18,769. SPARK ARRESTER for Enorvnes, E. Drummond, 
G 


iw. 

18,770. Srgam Enoine Inprcator, D. Black, W. 
Stewart, and J. McL. Wright, Glasgow. 

18,771. Trap for Catcuine Mice, H. W. and W. Eat- 
well, Swindon. 

13,772. Biscurt-cutTine Macurner, G. 8S. Baker and H. 
W. Hole, London, 

13,773. VENRTIAN BLINDS, W. H. Douglas, Manchester. 

18,774. Rartway Wacons, C. E. H. Hawken, Man- 
chester. 

18,775. Woop-crarninc Macuineg, B. W. Avgustine, 


G we 

13,776. Wixepow Sasugs, J. B. Midgley, jun., Man- 
chester. 

13,777. FREE LEVER Cranks, J. Roche, Kingstown, 


. Dublin. 
13,778. Brake for Carts, J. Rothwell and J. Ingham, 
Appley Bridge, near Wigan. 
18,779. EygvetTinc Macuing, A. J. Boult.—(United 
Shoe Machinery Company, United States.) 
18,780. Corset Sargcp, C. Bayer, London. 
13,781. Locxrxe CycLe Wueets, P. J. Merriman, Bir- 


ingham. 
13,782. SappLE fur Cycies, W. Brampton, Birming- 


am. 

13 788. Mrix Sucar, E. H. Posen, London. 

18,784. T1LTING BaRRELS, T. H. Ackroyd and P. Horton, 
London. 

18.785. Putverisinc Stong, W. R. Harrison and G. 
Dawson, London. 

18.786. Roap Vauicies, J. C. and H. R. 
London. 

18,787. Stoves, J. Ablett, London. 

18,788. Gas-PURIFYING AppaRaTus, J. E. Prégardien, 


Dennis, 


London. 

13 789. Tastes of Stottinc Macuings, J. Grégoire, 
Liverpool. 

13.790. AcETYLENE Lamp GeEneERaToRS, L. Blériot, 
Liverpool. 

13,791. ArtiFictaL Horizons for Sextants, J. L. 
Keene, Liverpool. 

13.792. Maxine Toots for Cuttinc, H. Jadgmann, 
Liverpool. 

18,798. Process for Propucinc CgemEnNt, H. Passow, 
Lond 

13,794. 
Loi 


mdon. 
13.795. Coatine Wire with Coppsr, T. F. Moss, 


on. 
Macuryg for Sweeprnc Streets, E. Flechtheim, 


on. 
18,796. Wrincrnc Macuiygs, J. and S. R. Ellis, 


mdon. 
18,797. Toracco Prprs, J. Newton, London. 
13,798. A Se_F-Lockine Nut and Bott, R. E. James, 
Swansea. 
18,799. Sgir-actinc Mute, A. Braun and J. Wentzler, 
ndon. 
13 800. Rartway Wacon Brake, G. A. andC. A. Muntz, 
ndon. 
13,801. Serrtinc Reservoirs cr Basins, W. P. Mason, 
London. 
13 802. TramcaR TROLLEY, B. J. B. Mills.—(L. Chapu’s 
+t Cie., France. 
13.803. Stopper for Bortiys, &c., W. Henn, jun., 
London. 
13.404. CicarreTre Cases and SsHeiis, A. Godfrey, 
London. 
18,805. Rotutrrs for TextiLe Macuiyery, G. A. F. 
Miiller, London. 
13 $06. Steam Generators. J. T. Plenty, London. 
13.807. Cash Apparatus, H. Pottin and L. Moussier, 
London. 
13.808. PREVENTING Hart, D. Maggiora, P. and E. 
Blanchi, London. 
13.809, Frrepiaces, E. Apperley, London. 
13 810. Tasies, E. Apperlevy, London. 
13,811. Coppgrs, E. C. Bullen, London. 
13,812. Mustcat INstRUMENTs, H. Lake (The 
olian Company, United States ) 
13 813. Sarety Appiiancrs for ELtevators, G. Hail, 
London. 
13,814. PortaBte Fire Escape Tower, P. McRae, 
ndon. 
13,815. Bixprnc for Dress Materiat, S. Lemberger, 
London. 
18,816.. DispLay Stanps, W. Northgraves, London. 
13.817. Woopren Biocks or Prisms, E. Wuhrmann, 
London. 
18 <i iagguamaaa SiaB3 from Briocks, E. Wuhrmann, 
on 


on. 
13,819. Wasutnc Macuing, A. Ecker, London. 
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13 $22. Waeets with Rm Braxss, J. K. Starley, 
Coventry. 

13 823. Tent Portr, G. M. L Imaal 
Donard, Co. Wicklow. 

13,824. Bepstgap Batt Castors, W. H. Osborn, Bir- 
mingham. 

138,825. Fornirurg Batt Castors, W. H. Osborn, Bir- 
mingham. 

13.826. Gas Separator, J. E. Slack and H. Hutchinson, 
Manchester. 

18 — Rm Brake, A. J. Simpson, Red- 


Irvine-Moore, 


itch. 
13 a SrEaM-COoLtInc Macuing, P. Bailey, Hudders- 
e 


18 829. Spexp Deivine Mecuanism, A. King and A. 
H. Oakden, Nottingham. 

12 830. Sperp Drivinc Mecuanism, A. King and A. 
H. Oakden. Nottingham. 

18,831. Fat for Soap-makine, C. Weygang, Graves- 


end. 
= Water Fitter, 8. H. Adams and A. Creer, 
a . 
18 833. Kins, J. Brownlow, Caton, near Lancaster. 
13 834. AppLIANCE for Presstnc Garments, T. Taylor, 
Liverpool. 
— Pressinc Sxiarns, G. P. Wallis, Horsforth, 
8 


ee 
-18,836. Metatitc Packinec, A. McConwell, Liver- 
~OL. 
18 887. INcANDESCENT and other LicHTING, 8S. Solomons, 
avant. 
13.838. AERATED Liquips, J. Clayton and E. L. Marley, 
Brighton. 
18,839. Apparatus for Dryinc Wet Yarns, R. H. Neill, 
elfast. 
13.840. Trotiry, E. J. B. and K. Lowdon and G. Bal- 
four, Dundee. 
18,841. Benpinc Carppoarp, &c., G. R. Taylor, Man- 
chester. 
13,842. Cranks, J. Grove. Goring-on-Thames, Oxford. 
13.848. Trees, J. Mitchell. Manchester. 
13,844. Brakes, D. J. Morgan, Barry, Glamorgan- 


shire. 

18.845. Heapers for Stream Gegnerators, J. H. 
Rosenthal, Glasgow. 

13,846. ExTracTine O1L from Szeps, W. R. Harrison, 


mdon. 
13,847. Hotpers for Canpies, W. H. Bulpitt, Bir- 
mingham. 
— APPLYING PrREssuRE on Ro.uERs, A. Harrison, 
to ‘ 


n. 

13.849. Bepstgap and Matrress, F. J. Teer, Man- 
chester. 

13.850. Prosvectites for OrpNance, J. Garvie and C. 
A. McEvoy, London. 

13,851. E:ectric Motors and Dynamos, F. Millington, 
London. if 

13,852. AcRTYLENK Generators, Lockerbie and Wil- 
kinson, Limited, and J. C. Brand, Rirmingham. 

13 853. CycLe Brakes, R. W. Smith, Birmingham. 

— Suspenpine Licut Articies, W. F. Oxley, 
ondon. - 


18,855. Mintne Macuingry for Megrats, R. Wilcox, 
London. 

18,856. ConTROLLING Apparatus for Pumps, J. 8. 
Stevens, C. G. Major, and E. C. and P. H. Stevens, 
London. 

13 857. ADJUSTABLE ADVERTISEMENT, H. Mortimer, 
London. 

13,858. Sprine Rim for Bicycte WaKE.s, W. Wingham, 
London. 

18,859. ComMERCIAL FoRM and Wrapper, H. Maxfield, 
London. 

13.860 Sprnntne Apparatus, R. W. Moncrieff, New- 
port Pagnell, Bucks. 

13,861. Sprnntnc Apparatus, R. W. Moncrieff, New- 
port Pagnell, Bucks. 

— Heartus for Biast Furnaces, W. Oswald, 

naon. 

13,863. Dygsturrs, C. D. Abel.—(Actien-Gesellschaft 
Siir Anilin-Fabrikation, Germany.) 

18,864. ARMouR Pcatss, A G. Bloxam.—(La Compagnie 
es Forges de Chatillon Commentry et Neuves Maisons 
and — Charpy, France.) 

13.865. Srampinc Paesses for Paper, K. Krause, 
London. 


13,866. PREVENTING Heat TRANSMISSION, T. New, 
London. 
13 867. ORE-AGGLOMERATING APPARATUS, M. Ruthen- 


burg, London. 

13 868. FLourn MILLINc Macuiyg, J. W. Cunningham, 
London. 

13,869. VALVE-CLOSING APPARATUS, 
London. 

13 §70. Caps, R. Schwalenberg, London. 

13.871. ActuaTING Hanps of Clocks, W. H. Stockall, 
London. 

13.872. Cnanaina CoLour of Licut, W. H. Stockall, 
London. 

18,8738. Sarety and Factnc PorntiLock Bars used in 
Sienatuine, J. P. Annett and W. R. Sykes, sen., 
London. 

13,874. Mope of Gengratine Steam, E. E. Glaskin, 
London. 

13,875. Prat Presses, A. Dobson and W. Irwin, 
London. 

13,876. Dritts, H. Nagel, London. 

18,877. Macutngs for Packinc SupsTancgs, A. Darvas, 


&e., C. Flohr, 


Liverpool. 
18,878. RANGES with Movine Tarcorts, W. O. Bond, 

ive yl. 
13,879. Foa Sianat Detonators, E. Beadle. London. 


13,880. Mera, Workers’ Pattern, J. M. McFarland, 
London. 

13.881. Inpuction Corts, H. 
Gehring, London. 

13,882. Ice Pick, G. F. Dana and F. M. Snook, 
London. 

13 883. Bac for Carpet RenovaTors, J. S. Thurman, 
London. 

13,834. AIR-comPRESSOR MECHANISM, J. S. Thurman, 
London. 

13,885. Curp, P. M. Justice.—(4. Ringdahl, New South 

Vales.) 

13.886. Automatic CLRARtNG Device for Steves, 8. 8 
Bromhead.—(A. Nonnenmacher, W. Seitz, and A. 
Forster. Germany ) 

13,887. Pressinc Wrappers of Cicars, F. Leonhardi, 


Shoemaker and G. P. 


13 888. Mgasurntnc SHarr Revo.tvutions, H. Frahm, 
London. 

13.889. Brakes, A. Maillard, London. 

13,890. Woopgen Payets for BuiLprNes, W. T. Crosse, 
Londo: 

13,891. 
London. 

13,892 PREVENTING Re-vusE of Borries, C. Debenham, 
London. 

13,893. Cans, G. 8. Perkins, London. 

13,894. Dygrne Stivers, H.J. Haddan.—(F. Desurmont, 
France ) 


n. 
Moror Bicycires, L. M. Meyrick-Jones, 


18,895. Primtnc for Deronatinc Caps, R. Schulz, 
London. 

13.896. Cootinc Motor Cy Linpers, W. M. Lange, 
London. 


13,897. Stop Vatvrs, J. Hopkinson, J. Lowis, and J. 
Hopkinson and Co., Limited. London. 

13 898. Press Apparatus, G. F. and C. W. Giesecke, 
London. 

18,899. CHARGING E. E. Siffrid, 
London. 

13,900. MouLpING ARTICLEs from Pu-p, J. Westaway, 
London. 

13 901. PRopuciNc EmpossMEnNTs in Putp, J. Westaway, 
London. 

13,902. Screw Pressgs, J. Westaway, London. 

13.903. Apparatus for CuTTinc LeaTuEr, J. Westaway, 
London. 

13.904. DISINTEGRATING 
London 

13,905. Mrxtno Macurnes, J. Westaway. London. 

13.906. EpucationaL Devices, A. Snelgrove, 
London. 

18,907 Torpepo Derences for Sutps, R. B. Marston, 
London. 

13 908. Fixtsatne off Prez Frances, J. Christoll and 
R Uaack, London. 

13.909. MoRTAR-MIXING H. E. Milton, 


London. 

13,910. ConpgNsER Tuses, G B. Ellis.—(Z. Ketjen, 
Holland ) 

13.911. PetroLecum Cookers, A. J. Boult.—(@. Bartiel, 
Germany.) 


PyguMaTIC TIREs, 


Apparatus, J. Westaway, 


APPARATUS, 


9th July, 1901. 


13.912 ApsusTaBLE VALVE Re-sEaTER, G. Charlton, 
Leicester. 

13.913. ARTIFICIAL FuEL, FR. Eaton, Hulme, Cheshire 

13.914. Weavinc Loom, E. Hollingworth, Dobcross, 
Yorks. 

13,915. Srivwinc Muves, J. D. Whyte and H. 8. 
Golland, Manchester. 

13.916. Brakes for Motors, &c , H. Oliver, Birming- 

am. 

13,917. Equttrprivm Vatves. J. Sime, Liverpool. 

13.918. Purirication of Coat, W. 8S. Clapham, 
Keighley. 

13,919. OpgRaTING Brakes, C. W. Betz, Kingston-on- 
Thames. 

13,920. Music Stoot Support, C. H. Bacon, Kingston- 
on-Thames. 

13,921. Sprnninc Mo tg, S. Hall and T. Gregson, Man- 
chester. 

13,922. Sprnnrinc Fisrovs SussTances, T. Gregson, 
Manchester. 

13,923. Steam Boruers, L. Frankestein and C. Lyst, 
Manchester. 

18.924. AscRRTAINING PosiTION of Suips, W. M. 
Walters, Liverpool. 

13,925. Percussion Toors, &c., H. G. Hills, Man- 
chester. 

13,926. INTERNAL ComBusTIon Motors, W. J. Crossley 
and J. Atkinson, Manchester. 

13.927. Recepracte for Matcues, C. 
Landore, R.S.O.. Glamorgan. 

18,928 Furnace Fire-pars, W. J. Talbot. London. 

13,929. INcANDEscRENT J.IGHTING APPARATUS, 
Greenhalgh and W. Clark, Salford. 

18,930. ADVERTISING Devices. J. R. Garrow, Glasgow. 

18,931. ENVELOPE Opener, W. Fairweather.—(W. S. 

Timmis and J. T. Russell, United States ) 

18.932. TRANSPORTABLE Bripogs. The Transportable 

Bridge Company, Limited, and E. Hulme, Liver- 


L. Murray, 


c. 


pool. 
13.933. Rotirxe Bars, Rops, and Wir, T. W. Walker, 
lasgow. 
13.934. AppLyIrc EnameL, M. H. Goldstone and J. H. 
Ward, Manchester. 
18,935. Trunks, T. H. Johnson, London. 
13 936. Borters, C. Bollé.—(Pflaum and Gerlach, Ger- 


£. 


many. 
13 937.. Linorypz Macutnes, W. H. Lock. — (The 
National Typographic Company, United States.) 


18,989. Sanp Boxes, R. Croft and 8. Sudworth, 
London. ’ 

13,940. System of Vacuum Tose Licutine, W. L. 
Wise. — (The Moore Electrical Company, United 
States ) 

13,941. OrpeRatina Looms, W. F. Draper and C. F. 
Roper, London. 

13,942. MateriaL for Winpow SHapgs, C. N. Colpitts, 
London. 

13,943. SrRINGED Musica. INSTRUMENTS, J. C. St. John, 
London. 

18.944. Barrets and Casks, J. F. Ansenheimer, 
London. 

18,945. Lockrne Packaags, H. J. Haddan.—(M., Switzer 
and EB. Brunhoft, United States ) 

13,946. Coup.ines, J. Timms, London. 

18,947. EtgecrricaL Water Heaters, H. McD. Hill 
London. 

18,948. Latcues, R. W. H. Rodney and J. H. Parkes, 
Birmingham. 

18,949. CycLg Tires, R. 8. Fletcher, London. 

18,950. Piston Vatves, L. Strott and 8S. Summers, 
London. 

13,951. Locktna Devices for Nuts, D. Wright, Man- 
chester. 

13,952. OpenING AERATED WatTeR Borr.ies, A. T. M. 
Mather, Dundee. 

13,953. Borr.es, R. E. Phillips.—(). J. Minton, United 
States ) 

13,954. Typewriters, A. J. Boult.—(C. Spiro, United 


States.) 

13,955. MACHINES for Makina WasuHers, H. C. Hart, 
London. 

13,956. Exvgectric Raitways, The British Thomson- 


Houston Company, Limited.—(W. B. Potter and C. 
D. Clark, United States.) 

13,957. ConrroLtitgerRs for Exrctric Motors, The 
British Thomson-Houston Company, Limited.—(J/. 
B. Linn, United States ) 

13.958. ELectric InpicatTors, The British Thomson- 
Houston Company, Limited.—(C. D. Haskins, United 
States. 

13,959. end Doors, J. A. Kessler, London. 

i3 960. CHARGING FIRE-ARM Macazings, E. Breuning, 
London. 

13,961. Sun Bonnets for Horses, Xc., B. Biucchi, 
London. 

13,962. Devicg for CLEANING Beer Pips, H. Jacoby, 


mdon. 
13,963. Barometers, G. Lauffer, J. F. Lauffer, and 
A. Mager, London. 
18,964. Ort Fitters, W. F. Warden, London. 
13,965. SnsatirutEK for Woop, O. G. Blunden, London. 


13.966. MakinG Paper VESSELS, C. E. Mehlhope, 
London. 
13,967. MakInc Paper Vessgis, C. E. Mehlhope, 


London. 

13.968. Fastenines for Doors, &c., W. J. Hooper, 
London. 

13 969. Game, R. G. F. Eades, London. 


18 970. Corn-rREED Apparatus, R. G. F. Eades, 
London. 
13 971. Comn-FREED Apparatus, R. G. F. Eades, 


London. 

13,972. FastENINGs for SHow Casgs, C. Southall, Bir- 
mingham. 

13.978. Oprarntna Leap SutpHur, W. Noad and W. 
Owen, London. 

13,974. Oprarnine Oxrpisep Leap, T. H. L. Bake and 
W. Owen, London. 

13,975. Propuctne Patrerns on Faprics, C. D. Abel. 
HJ. Kleinewcjsers Sihne Maschinen-jabrik, Germany ) 

13.976. Propuciva Patrerns on Woven Faprics, C. 
D. Abel.—(J. Kleinewefers Sihne Maschinen-fabrik, 
Germany.) 

18,977. Jars, F. Hughes, London. 

13.973. Sweeper for Crosstxos, kc, R. Humphry, 
London. 

18.979. Lock, W. Warren. London. 

13,980. PHorocrapHic Ro_ter Buiinp SxHvrtrers, B. 
W. Horton, London. 

13,981. DentaL AppLiances, P. A. Newton.—(J. W. 

‘owan, United States.) 
13,982. PuppLinc Macutngs, J. P. Roe, London. 
13.9838. Generation of Gas, C. Whitfield, London. 


18,984. EtectricaL Storace Barrertes, H K. P 
Barham, Portsmouth. 

13.985. Vr+NTILATING Boots and SxHors, W. Key, 
London. 


13 986. CasLes, G. G. M. Hardingham.—(Felten and 
Guilleaume Carlawerk Actiengeaellschast, Germany.) 
13,987. SHavine Por, H. Sefton-Jones.—(J. B. Williams 
Company, United States.) 

13.988. PHonocrapus, J. R. Hare, London. 

13,989. Matnrarnina Pressure in Or Pipes, W. 
Michalk, Liverpool. 

13,990. Curqum and other Books, 
Liverpool. 


W. P. Roberts, 


London. 

13,992. Mono Ratiway Systems, R. W. Barker.—(The 
American Construction Company, United States ) 

13,993. SusPENDING NewspaPER CoNTENTS BILts, J. 
Stent, London. 

13.994. Devices for CLeantnc TeetH, A. Baumeister, 
London. 

13,995. Hyprocarpon Enornes, W. E. Evans —{ Mesars 
Heinle and Wegelin, Germany.) 

13.996 Startinc Gas Enotngs, W. E. Evans.—( Messrs. 
Heinle and Wegelin. Germany.) 

13,997. Cris, A. E. Greville, London. 

13,998. Winpinc Crown for Watcues, R. Wawrosch, 
London. 

13.999 IRREGULAR Form Torxino Latue, H. Derrer, 
London. 

14.000. Gun Movuntines, A. T. Dawson and G. T. 
Buckham, London. 

14,001. Macuinges for Dryinc Cota, C. W. Russell, 

ndon. 

14.002. Motor Veuicies, E. Graddon, London. 

14.003. Button Houss. F. B. P. White, London. 

14,004. Port Licuts for Suips, H. H. Lake.—(@. Nie- 
meuer, Germany.) 

14,005. StrinceD INstRUMENTs, H. H. Lake —(W. S. 
Reed, United States.) 

14.006. Door Ciosrrs, D. Schanzer, London. 

14,907. Traction Enotnes, R. H. Fowler, London. 
14,008. Writtinc Macuines. R. B. Ransford.—(The 
Mechanical Improvements Company, United States ) 

14.009. Hratino Devices, J. F. Rozes, London. 

14.010. Knot-ty1nc Device, A. J. Boult —(R. Klinger, 
Germany.) 

14,011. Wrappinc up Boox-post Packets, A. Claudet, 
London. 

14012 Wep-rott Swart, G. C. Marks.(The Kidder 
Preas Company, United States ) 

14,013. Printinc Macurnes, G. C, Marks.(The Kidder 
Press Company. United States ) 

14 014. VentcLte Brakes, W. H. Adams, London. 

14,015. AnvERTISING Devices, A. Descroix, London. 

14,016. Ropg- Makino Macuings, L. I. Kruming, 


Movtp for Brick Pressgs, J. Laurenties, 
London. 

14,019. Steam Generators. X. de Je Croix, London. 
14,020. Steam Motors, X. de le Croix, Lundon. 
14,021. Pontoons, J. Read, London. 











SELECTED AMERICAN PATENTS. 
From the United States Patent-office Official Gazette. 





669,859. WatreR-cooLep BosH ror BLast FURNACES, 
A Sahlin, Millom, England —Filed September 7th, 
900, 


1900. 
Claim.—(1) In a blast furnace, a bosh, provided with 
an open external spiral trough or runway, for the 








13.9388. TypEwRITING Macuings, J. McKerchar and R. 
Beveridge, Glasgow. 


passage of a current of cooling water, in combination 
with another open spiral trough or runway for the 


$< 


passage of a current of cooling water, the convolutiong 
of the two spirals alternating with each other, sub. 
stantially as described. (2) In a blast furnace, a bosh, 
provided with an exterior metallic shell of the general 


[669859] ; 

















configuration of an inverted frustum of a cone, said 
shell having at its bottom an annular trough and 
having about its sides a spiral trough or troughs for 
the passage of cooling water, substantially as de- 
scribed. 
669,952. Moutp for Steg. Castinos, W. Brinton, 
Highbridge, N.J.—Filed December 5th, 1900. 
Claim.—A mould for producing castings, comprising 
a metallic portion to chill the contained metal, a sand 
portion to permit more gradual cooling of the metal 


669952] 
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adjacent thereto, and an intermediate zone composed 
of continuations of the metallic and sand portions of 
the mould in juxtaposition, and both exposed to con- 
tact with the incoming molten metal, and arranged to 
decrease the rate of cooling of the adjacent metal of 
the casting from the chill to the sand part of the 
mould. 

669,962. SteeRtNc MecHanism for Motor VeHICLes, 
H. F. Shaw, West Roxbury, Mass —Filed December 
24th, 1900 

Claim.—(1) The steering mechanism above described 
comprising a lever with a movable fulcrum, an 
excentric fitted in the lever, means to revolve the 
excentric, and means to connect the free end of the 


669962] 
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lever with the steering wheels. (2) In combination, 
link with one fixed pivot, and with its free end 
forming a fulcrum for a lever, an excentric fitted in 
that lever, that lever mounted on the excentric, con- 
nections from the free end of that lever to the steering 
wheels, and means to revolve the excentric and 
thereby alter the position of the steering wheels. 


670,065. Water-TUBE Boxer, R. Schulz, Berlin, Ger- 
many.— Filed Maw 3rd, 1900. 

Claim.—A water-tube boiler comprising a fuel grate, 
an upper drum, a lower drum on each side of the grate, 
an external water-leg connecting said lower drums, a 
series of water tubes connected to one of said lower 
drums and to the upper drum below the normal water 
level therein, a second series of tubes connected with 


[670,065] 





the other lower drum, an inner portion of said tubes 
connected with the upper drum below its normal 
water level, and an outer portion connected with said 
drum above said level, the inner tubes of both series 
converging to form a combustion chamber above the 





fuel grate, and the outer tubes of either series diverg- 
ing from said chamber, for the purpose set forth. 
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LIGHT OIL-MOTOR CARS. 
By Capt. C. C. Loncripeg, M, Inst, Mech, E, &c, 
No, IV. 

THE majority of engineers regard complete expulsion 
of the burnt gases as a disinct advantage in internal com- 
bustion engines. There can be little doubt as to the cor- 
rectness of this view. The mixing of hot exhaust gases 
in the cylinder, with the fresh charge, not only dilutes the 
charge, and is therefore specially objectionable with weak 
mixtures, but it also undesirably raises the charge tem- 
perature* before compression, and, especially in heavy 
oil motors, may occasion premature explosion. 

VII.—Exhausting.—The complete expulsion of the ex- 
haust gases is termed “ scavenging.”” The two methods of 
expulsion may be termed the negative or suction, and the 
positive or driving. The negative method was first intro- 
duced by Messrs. Crossley and Atkinson, who, observing 
that in a long exhaust pipe the first pressure of exhaust was 
succeeded bya wave series of alternate partial vacuums and 
pressures, fitted their gas engines with an exhaust pipe, so 
dimensioned that a vacuum wave in the pipe coincided 
with the end of the exhaust stroke, and thus sucked out 
the remains of the exhaust gases. The method involves 
the use of a long exhaust pipe, works unsatisfactorily 
when the motor speed is varied, and involves some danger 
of back-firing if the exhaust gas in the pipe should be 
drawn back into the cylinder. The positive method con- 
sists in driving fresh air through the cylinder, thus 
expelling the exhaust. Various devices are employed for 
this purpose. We have seen how the incoming of the 
fresh charge produces this effect in such engines as the 
Clerk, the Robson, the Day, &c. The early Daimlers 
utilised the air in the closed crank chamber for this pur- 
pose. Several American motors, such as the Vreeland, the 
Bachus, the Weber, &c., have an auxiliary valve in the 
cylinder head, with a view of more thoroughly expelling 
the burnt gases during the return stroke. In the American 
Lawson engine, the air valve is opened before the oil 
valve, so that the pure air entering first may cleanse the 
cylinder of the combustion products. 

There is considerable discrepancy in the estimates of 
increase in pressure and efficiency gained by scavenging. 
But the variations, ranging from 5 per cent. to 18°5 per 
cent., are doubtless due to the different conditions under 
which tests were made. Naturally, the greatest gain is 
in engines working with weak mixtures, since these are 
least able to bear dilution. But in all cases scavenging 
leads to better combustion, from the increased density of 
the charge. It also, by lessening the danger of premature 
explosion, enables motors to be run with hotter cylinders, 
a point of importance when the amount of water for 
cooling purposes is limited. 

In the face of these advantages it is somewhat remark- 
able that few small oil motors now employ scavenging. 
Possibly the richness of the charges used, the greater 
difficulty in small engines of caine an escape of the 
mixture through the exhaust, or an idea that recar- 
buretting the burnt gases is as economical, may explain 
the fact. Nevertheless, unless the oil is admitted free from 
air, the presence of exhaust gases increases the difficulty 
of working with high compression. 

VIII.—Governing.—Having discussed how the motor 
charge is formed, compressed, ignited, expanded, and 
exhausted, we come to consider how the running of the 
motor itself is governed, that is, how the speed and power 
are regulated to meet the demand upon them. The 
several methods of governing are by :—Cutting off the 
charge; varying the proportions of the charge; main- 
taining the same proportions, but varying the amount; 
altering the timeof ignition; changing the length of the 
piston stroke ; uncoupling motor units. 

Cutting off the charge is sometimes effected by the 
governor holding the exhaust valve open. As no vacuum 
is then formed in the cylinder, the admission valve remains 
closed, and no fresh charge enters until the governor 
releases the exhaust. This plan is adopted in Roots’ 
heavy-oil motor. But for heavy-oil motors the chief disad- 
vantage is that by completely cutting off the charge the 
cylinder and vaporiser may become too cool for efficient 
work. Instead, therefore, of holding the exhaust open, it 
is kept closed when the speed becomes excessive. The 
piston then runs to and fro, compressing and expanding 
the hot gases, and thus maintaining the cylinder tempera- 
ture until the release of the exhaust allows a fresh charge 
to enter. This method is used in the Daimler motor, the 
Phenix Daimler, the Turrell Bollée Voiturette motor, the 
Gobron-Brillée, &. The objection to any form of 
governing by cutting out the charge is the larger storage 
of power required in the fly-wheel and moving parts to 
overcome the irregularity of impulse. Nevertheless, the 
simplicity and rapidity of its action are points in favour 
of the method. 

The second method of governing is to vary the pro- 
portions of the charge—either reducing the supply of 
oil, or diminishing the amount of air. As already ex- 
plained, reduction of oil is practicable only within narrow 
limits. As dilution proceeds, combustion becomes im- 
perfect; oil is thus wasted; finally the critical point is 
reached, and the whole charge passes unburnt through 
the exhaust. Several American motors govern in this 
way—for instance, the Allman gasoline engine, the Star 
motor, the Mietz and Weiss kerosene engine, «Kc. 
Probably the method admits of reducing the speed one- 
half before the critical point is reached and infammation 
ceases. It has been explained that the critical point 
may be lowered if compression is increased, and a very 
ingenious application of this principle is found in the 

etombe gas motor of the Compagnie de Fives-Lille. 
As the gas is reduced, the quantity of air is increased, 
and in consequence the ——— pressure is raised. 
To effect this, the volume of charge entering the cylinder 
1s made independent of the amount of gas used. The 
higher the engine speed the less gas enters, but the more 


* Itis estimated that for every 5-5 deg. Fah, the temperature of the 





air. The volume of mixture, therefore, becoming larger, 
the compression is greater, and ignition ensured, even 
with the weakest mixture. The same plan is applicable 
to the oil engine. Merely diluting the charge without 
increasing compression becomes wasteful as dilution 
proceeds, and a succession of weak charges with imper- 
fect combustion may unduly lower the temperature of 
the cylinder and vaporiser. Variable compression, on 
the other hand, if used, introduces complication. In a 
few cases the oil supply is maintained unaltered, but the 
air is reduced by throttling. This lessens the compression, 
and therefore the violence of the explosion. The Gobron- 
Brillée motor uses this means of governing, and is able 
to vary the speed between about 300 revolutions per 
minute to the maximum of 1000 revolutions per minute. 
Of course oil is wasted when the engine is running slow. 

In some motors—for instance, the Rayland gasoline 
engine of the Case Threshing Machine Company, of 
Wisconsin, the Benz motor, &c.—governing is accomplished 
by varying the amount of the mixture, the air and oil pro- 
portions of which are not changed. In this case the air 
and vapour valves are regulated separately, the governor 
reducing both simultaneously. The constitution of the 
charge is thus kept constant, but the volume, and there- 
fore the compression and explosion power, are reduced. 
By thus throttling the valves it is said that the driver of 
a Benz motor can vary the motor speed from about 250 to 
900 revolutions per minute. The method, therefore, 
appears simple, economical, and effective. 

Another method of governing is by retarding ignition. 
This also is simple and efficient, though not so 
economical as charge-volume reduction. The effect of 
retarding ignition is to give the piston time to expand the 
charge, and thus reduce the power of the explosion and 
the time it acts on the piston. By omitting ignition and 
keeping the motor running with the exhaust closed, a 
charge is retained in the cylinder ready for use as soon 
as the speed is sufficiently reduced. This system of 
governing is specially adapted to electric ignition. But 
in Barker’s Otto gas engine it is said that an incandescent 
tube has been used for the same purpose, and that by 
varying the position of the Bunsen burner, and thus the 
incandescent parts of the tube, very accurate timing was 
obtained. 

Attempts have been made to govern by varying the 
length of the piston stroke, and thus the power, but 
mechanical complications stand in the way, together with 
the objection that the ratio of the clearance space is 
changed. 

Meeting the demand for varying speed and power by 
coupling or uncoupling one or more cylinders in a com- 
bination can scarcely be called governing. An instance 
of this way of dealing with power requirements is the 
petrol motor of MM. Guentin, Valenciennes. The motor 
is used for boats or cars. It consists of two side-by-side 
horizontal engines, with two admission and exhaust valves 
and one governor for the two. The cylinders are easily 
uncoupled and worked separately if less power is needed. 
For those who do not care to travel very rapidly on the 
level, but yet require surplus power for hill-climbing, the 
plan of coupled cylinders is a sensible arrangement. 
But, if such a method is to be used, saving of dead 
weight by the use of steel tube cylinders, and of compli- 
cation by employing a very simple gear are highly desir- 
able. 

IX.—Motor components.—Under this heading the writer 
proposes to say a few words on the cylinder, compression 
chamber, piston, valves, ports, and connections. 

Although very few motor makers have so far adopted steel 
tubes for cylinders, the writer is strongly in their favour. 
Lightness, strength, freedom from flaws, easy cooling, and 
on the whole, cheapness, figure as important advantages. 
Among light motors using steel tube cylinders is the 
Holden motor already mentioned. Thecylinders, formed 
of thin steel tubes, fit tightly into chases turned in the 
valve-box casting. In the Maxim Otto type oil motor the 
cylinders are cold-drawn seamless tubes, j;in. thick. A 
14 horse-power tricycle motor is stated to weigh 32 |b. 
The Kane-Pennington motor also was built of thin steel 
tube cylinders. Going beyond cylinders, there ought 
to be little difficulty in designing a motor entirely of thin 
wrought steel, in strength and lightness far in advance 
of cast iron motors. 

The size of the compression space is naturally deter- 
mined by the degree of compression required, but the 
shape is regulated by the principles that all surfaces with 
which the heated gases come in contact should be reduced 
toa minimum. From this it follows, first, that the whole 
charge should be compressed and fired in one space, which 
is not split up by long port passages, or by compression 
devices, such as blocks attached to the piston, &c., and, 
secondly, that this space, in order to minimise the relation 
of surface to volume, should be as nearly cubic or spherical 
as posslble. 

In order to realise the capacity of the compression and 
combustion chamber as fully as possible, the working or 
bottom face of the piston is sometimes made concave; 
as, for instance, in the American Vreeland motor, the 
Bachus motor, &c. 

The difficulties experienced with the valves of internal- 
combustion engines have led to the invention of the so- 
called valveless engines already noticed. The chief 
difficulties arise from high temperature and rapid action. 
For such conditions slide valves are unsuitable. Under 
the extremely high temperatures and pressures a good 
working surface cannot be maintained, and the slow 
action of the valve does not give sufficiently large passage 
with the necessary rapidity. Rotary plug valves have 
been tried, but they labour under the same difficulty of 
maintaining a proper working surface. For motor work 
lift valves are best suited. They can be made to give any 
port area, as the gas pressure binds them equally well to 
their seat, whatever be their size. It is very necessary 
to give admission and exhaust valves plenty of area, as 
any contraction not only causes extra resistance in drawing 
in the charge, but may result in getting it into the cylin- 
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pressure. 

The position of the admission and exhaust valves 
should be carefully chosen. An excellent plan is to place 
them opposite each other, opening into the same port, as 
in the Stockport engine. By this means the fresh air 
from the admission sweeps over and cools the exhaust 
valve. In many cases the exhaust valve is kept cool by 
water jacketing. In the American Olds marine petrol 
motor the sea water used for cooling the cylinder is dis- 
charged through the exhaust. For small valves nickel 
steel is likely to prove the best material. 

As regards ports, the chief points are area and length. 
The former must be sufficient to avoid throttling or wire- 
drawing, the latter should be as short as possible. Port 
passages act as condensers, and rapidly cool the gases ata 
time when most detrimental. Probably the best arrange- 
ment of ports is that of the Stockport gas engine, the 
valves being so placed as to open directly into the rear of 
the cylinders. The reduction of port passages has been 
well considered in the Simons, the Holden, and the Bollée 
motors, which in this matter closely follow the Stockport 
engine. Inthe De Dion and Bouton motor the valve 
chamber, containing the admission and exhaust valves, is 
cast with the cylinder head as close as possible to the 
cylinder wall, so as to reduce the port passage leading to 
the combustion chamber. The peculiar construction of 
the Koch, Prétot, Hyler- White, and Gobron-Brillée motors 
permit one port to serve practically two cylinders. 

Where leakage is likely to be caused by the straining of 
connecting pipes, flexible tubing may come in handy, and 
has been pt £8 the Holden motor. 








INSTITUTION OF ELECTRICAL ENGINEERS.— 
VISIT TO GERMANY.* 
(From our Special Correspondent.) 

THERE is generally something more to excite interest 
in a thing which has made a record performance or under- 
gone a heavy strain, and survived, than in something 
which is brand-new and untried, and this perhaps may 
have lent some colour to the reception that awaited the 
English engineers on emerging from the platform gates 
of the Frankfort Station on Wednesday, the 3rd inst. 
They were there met by the directors of the Lahmeyer 
Company and a few English members who were to join 
the party. The latter were looked upon more in pity than 
in anger, having yet to experience what a seven days’ 
working week with four hours’ sleep per night really 
meant. Arriving at noon, after a five hours’ journey 
from Nuremberg, the excellent luncheon at the Hotel 
Bristol, provided by Lahmeyer and Co., was appre- 
ciated to the utmost. The directors and engineers of 
this firm were henceforth to be our guides and hosts 
until the conclusion of the tour, and let it be seid at 
once that they fulfilled their self-imposed task with a 
munificence in hospitality, an excellence in organisation, 
a never-to-be-forgotten spirit of cordiality and good feel- 
ing, and a frankness in all things technical, that excited 
in all the sincerest feelings of friendship and personal 
esteem towards them. 

There was ample justification for the applause which 
greeted Professor Salomon, the Director-general of the 
Lahmeyer Company, in a speech of welcome when he 
said that although we found ourselves “obliged to do 
something more,” he hoped what they had arranged for 
us in this city and its surroundings would prove to be as 
interesting as any other part of the tour. Our untiring 
and genial leader, Mr. Alexander Siemens, replied in a 
humorous speech, and, without unduly hurrying the 
coffee, we rose at three o’clock to find a long line of 
pair-horse Victorias in front of the hotel to convey us to 
the works of the firm. 

In these works, which cover an area of 39,000 square 
yards, one of the first things noticed was a number of 
large castings for the Charing-cross and Strand Com- 
pany’s new multiphase generators and motors now under 
construction. Castings for the revolving part, which 
also fulfils the function of a fly-wheel, have semicircular 
bosses cast at the edge of each section, so that the two 
parts of a joint form a circular boss to be united by a 
steel ring shrunk on. The stator part of one of these 
machines was erected in the shop, and is 28ft. in 
diameter, for a machine of 1600 kilowatts and 10,000 
volts at a speed of 88 revolutions per minute. 

Proceeding through the winding, erecting, and testing 
shops, a great many continuous-current generators and 
motors, all with me, apr fields and drum armatures, 
were observed under construction, and, as nearly as could 
be judged, quite as many multiphase machines. In all 
there were over 100 machines of both kinds, of 500- 
kilowatts and over, on order or under construction. 
Every stage in construction was open. The continuous- 
current armatures have laminated slotted cores, insulation 
in slots of “ presspahn” and micanite, the former being 
a tough impregnated paper or cloth, coils formed before 
fixing, and end: connections Jet into vertical slots in the 
vertical parts of the commutator bars, and held down 
therein by grub screws. It°was understood. that the 
latter were sweated in, but’ we afterwards saw machines 
at work in which this was not done, and appeared never 
to have caused any troublé from screws loosening. On the 
larger armatures, where suflicient clearance could be 
allowed, steel strips were shrunk on instead of binding 
wires, the joint in the strip being made by strong loops 
riveted at the ends, and a key driven’ through the loops. 

Several good regulating boxes for motors were noticed, 
all with magnetic blow-outs, one for a single motor with a 
hand lever, which in the top position gave full speed in 
one direction, in the centre position reversed the motor, 
and in the bottom position gave full speed in the opposite 


* It will be remembered that two distinct excursions were arranged. 
One of these was accompanied by a special correspondent of Taz Ener 
wegR, the other excursion by another special correspondent. The accoun 
of the first excursion was completed in our Jast impression. We begin 
now the account of the second excursion. The excursions took place 
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direction. A motor was connected up so that members 
could test the non-sparking capabilities of the motor 
when suddenly reversed at full speed, which it did 
remarkably well. Another was a combination of two 
controllers, one for each of a pair of motors specially 
designed for crane work. Two motors were connected 
up, and were supposed to represent the motors working 
the traversing and slewing motions of an overhead or 
other crane. The controllers were set at right angles to 
one another, the controlling quadrants acting also in 
planes at right angles, and one lever is made to control 
both quadrants through an ingenious split-ball coupling. 
The main idea is that either slewing or traversing could 
be done separately if required by moving the lever in 
one or other vertical plane; but when, as is often the 
case, the two movements are going on simultaneously, 
and the crab or lifting hook is moving diagonally across 
the shop, then the controlling Jever is moved simply in 
the direction the crab is required to go, and the motors 
severally run at the exact speeds necessary to effect the 
required direction of travel. Lifting, of course, would be 
always done by separate control. Amongst the poly-phase 
machines were two-phase, three-phase, and single-phase 
motors with starting coils, the latter being exclusively used 
in the city of Frankfort, where the supply is three-phase. 

The generating station for supplying light and motive 
power to the works was next visited, and formed a model 
of neatness and design. There are two steam-generating 
sets of 275 horse-power each, the engines being vertical 
triple, and running at 150 revolutions per minute. Each 
engine drives at one end a 100-kilowatt continuous-current 
dynamo, and at the other a 100-kilowatt three-phase 
generator. Both ofthe three-phase generators were set at 
240 volts, and supplied current to the large number of 
small motors all over the shops. The continuous-current 
machines gave two voltages for lighting and continuous- 
current motors. In connection with these was a battery 
of accumulators. The boilers are water-tube, each with 
1600 square feet heating surface. 

Amongst other things a friction drive for electric 
motors claimed some attention. The machines being 
worked in this manner are small sheet iron core stamping 
machines, and machines for covering iron sheet with paper. 
The motor spindle has a small rubber-covered pulley 
bearing on the fly-wheel of the machine in the ordinary 
way, but the adhesion between the two is apparently 
increased by causing the motor to dance slightly ona 
spring washer at its single point of support. 

Motors were also seen running on the floor, but giving 
motion to drills in almost any direction at a man’s 
working height, by means of a long spindle with two cup- 
and-ball universal joints. 

The electric slotters were also of interest. The armature 
core of a large machine to be slotted to receive the winding 
was laid on its side, packed up to a convenient height, 
and three of these slotters set at 120 deg. outside its 
periphery. The slots were cut by small milling wheels 
driven in a vertical plane through belt and bevel gearing 
by small continuous-current motors, and the feeds 
regulating the cut in a vertical and radial direction, for 
length and depth of slot respectively, were by hand. 

’ The winding of single and three-phase transformers was 
of interest, the high tension sides being composed of a 
number of separate coils on formers insulated from each 
other, each coil taking only one or two hundred volts. 
The practice of this firm in three-phase transformers is 
to connect the cores to form one magnetic circuit, 
shamrock-leaf patternin section, and they never use three 
separate transformers in their three-phase work. They 
have become very large contractors in Germany and other 
countries, as well as large manufacturers, and have branch 
offices in some fourteen large continental cities, as well as 
two in our own country. 

In London they are represented by Mr. Charles Leven, 
general manager, at 109 to 111, New Oxford-street, W.C. 
This gentleman shared in the réle of host to the party, 
and his assistance in conducting us around these and other 
works was appreciated by the members. In the North 
the company is represented by Messrs. William Reid and 
Co., of Newcastle-on-Tyne, Mr. M. C. Coates, of this firm, 
being also with the party, 

What struck everyone was the cleanliness of the 
Frankfort works and the attention paid to the comfort 
and health of the workmen, of whom 2200 are employed. 
In a spacious underground dining-room for the staff tea 
was served, and we left to get ready for the evening 
reception and dinner at the Palmengarten, given by the 
Elektrotechnische Gesellschaft. Unfortunately, heavy 
rain prevented the full beauties of the gardens being 
enjoyed, but the reception and dinner in one of the 
spacious and beautifully decorated halls of the Palmen- 
garten was a brilliant affair, marred only by the trifle of 
the luggage not having arrived, and most of the members, 
consequently, being unable to carry out the kindly hint of 
the secretary that it was ‘“‘evening dress” that night. 
One member, however, had the satisfaction of receiving 
his luggage back in time from somewhere in Holland, after 
a long separation from it. [+ had been sent back home 
with the “A” party from Berlin. 

Professor Hasslacher, president of the German Electro- 
Technical Society, in English welcomed us, and pointed 
out the many good things for which Frankfort had been 
or was famous, not forgetting the Lauffen-Frankfort 
electric transmission at the Frankfort Electrical Exhibi- 
tion in 1891. The speech was interrupted by one of the 
two are lamps over our heads starting to hiss, and 
gradually we became aware that our national anthem was 
proceeding from some part of the building. It sounded 
like a weak phonograph in the gallery at first, but 
eventually was located in the arc which mysteriously 
gave forth the sound. This was a novelty well appreciated, 
and met with a great reception. The peculiarity consisted 
in its being done with a continuous-current arc, the 
variations in the sound of the arc being produced by 
singing into a microphone connected as a shunt to the 
main coil. Mr, Alexander Siemens followed in English 
and German. 








On the morning of Thursday the 4th, some of the party 
went to Weisbaden to see the electric central station, 
while others visited the Frankfort electric supply station, 
tramway sub-station, and some single-phase motor instal- 
lations in the city. The city of Frankfort is supplied 
with single-phase current at 3000 volts and 45 periods, 
the generating sets being in large units of 500 and 
1000 kilowatts by Brown, Boverie, and Co., coupled direct 
to vertical steam engines. Any generator could be used 
to feed the lighting network or the tramway sub-station 
in the city, these two systems of feeders being kept 
separate. 

The tramway sub-station below ground in the Schiller 
Platz is of particular interest, as from this station alone 
the entire tramway system of the city is supplied. There 
are three motor generators by Brown-Boverie, each of 
750 horse-power, the motors of which are driven by 
single-phase current from the central station about a mile 
away direct at 3000 volts, and the generators directly 
coupled to them delivered direct current at 600 volts into 
the tramway feeders. There is also a battery of 278 
accumulator cells of Bullock’s make in parallel with the 
dynamo and tramway feeders. The motors are syn- 
chronous, with revolving fields excited through slip-rings 
from the direct-current side, and having sixteen poles. 
Thus the speed, when in synchronism, was 340 revolu- 
tions per minute, corresponding to a periodicity of 45. 
One additional set was started up during our visit, first 
being excited and run up to synchronism off the direct- 
current side of the running set and batteries, and then 
switched in parallel. As soon as this was done the 
direct current was switched off, as the set was not 
required immediately on load. About 1000 ampéres 
altogether were going out on the tramway feeders. 

There is also a non-synchronous motor with three- 
phase rotor and slip rings driving a direct-current gene- 
rator with double armature, giving either 300 or 600 volts 
for charging the batteries. There is also a small 
dynamo on the same shaft for exciting the field of the 
direct-current generator. 

In the Alte Mainzergasse a pumping plant was visited 
containing two low-pressure 15 horse-power motors 
working at 120 volts, and one high-tension 60 horse- 
power motor working at 2850 volts, all being single- 
phase, by Brown-Boverie. The large motor ran by belt 
on to a countershaft with loose pulley and striking gear, 
and thence by belt to the pump. The speed of the 
motor was 680 revolutions per minute. At the time of our 
visit this motor was driving the loose pulley only. The 
small motors have no immediate countershaft, but drive by 
belt direct on to the pump through Sneyd—wire-brush— 
couplings. There are two Sneyd couplings on each 
motor, at opposite ends of the shaft, so that each can 
drive either pump. The striking gear for the coupling is 
by a hand wheel and screw. All pumps are centrifugal. 
The small motors run at 890 revolutions per minute, and 
were on load at the time of our visit. All of the motors 
were run off the town supply network at 45 periods and 
had three-phase wound rotors with slip rings for introduc- 
ing resistance to check the current at starting. Altogether 
we were informed there were over 400 single-phase motors 
working on the town supply, aggregating about 5000 
horse-power. 

Two single-phase motors driving a lift in the Kaiser- 
strasse were next examined, and seen to start up on load. 
The motors are coupled direct to the shafts of their 
respective wire drums through worm gearing. The 
starting resistance was operated from the lift by chain 
gear, and the current was said to be three times the 
normal at starting. The motors worked at 120 volts, 
1850 revolutions, and 55 ampéres normal current. 

The tramcars in Frankfort seat only eighteen persons 
inside, and have no outside seats. On the platforms at 
either end about fourteen or sixteen more persons can be 
accommodated standing They are run very carefully at 
moderate speed through the city, and although so small, 
there is such a frequent service that there never appears 
to be overcrowding. The “ biegel,”’ or collecting bow, is 
used exclusively, and works very smoothly and noiselesly. 
The track joints are well made, and one can scarcely feel 
them, so smooth is the running. 

One of the sights of the city is the skeleton dome of 
ornamental shape on the top of a four-storey brick tower, 
which serves as a support for the telephone insulators and 
wires radiating in all directions from the central office. 
In some places these are protected from falling on the 
live tramway wires by a wide-mesh bed or hammock of 
wires stretched underneath them. Guard wires are also 
employed, but are not earthed as now done in England. 

After luncheon, at Messrs. Lahmeyer’s invitation on the 
terrace of the Zoological Garden Pavilion, the whole party 
took trainto Homburg, where electric cars, festooned with 
flowers and flying the white ensign at the pole, conveyed 
us through this picturesque town up to the Saalburg. 
This run through the wooded country of the Taunus 
range, where no chimney was to be seen, was doubtless 
designed as a change from things mechanical, and as the 
occasion was graced by the ladies of our hosts’ and our 
own parties, and the objective was an old Roman camp, 
to be followed by a dinner on the terrace of the Kursaal, 
the holiday spirit was completely dominant. Some 
members during the ascent of the Saalburg feebly 
attempted to get up enthusiasm on a gradient of 1 in 18 
over two kilometres long about double-car motors of 30 
horse-power, the three systems of brakes, &c., but met 
with so many interruptions and so little encouragement 
that they completely collapsed. 

Arrived at the camp, which dates from the year any- 
thing to 200 a.p., we had something to see of great anti- 
quarian interest, and walked over a large area of ground, 
having the good fortune to get Herr Baurat Jacobi’s com- 
pany as guide, the architect whom his Majesty the 
German Emperor has commissioned to carry out the restor- 
ation of the Castle. Mr. Siemens interpreted, and many 
striking remains of Roman civil engineering were seen. 
The wells, the baths—hot, tepid, and cold, for the higher 
and Jower classes that dwelt in this frontier camp—the 








system of drainage, the heating of houses by outside 
fires and underfloor flues, the ramparts, moat, customs 
gate, and remains of the old Roman lines or frontier 
wall extending hence a distance of 340 miles to the 
Danube, and many other antiquities were carefully 
explained. Amongst the numerous relics found were 
many Roman door keys, all having different wards, one of 
which was distinctly a Chubb lock—name not on; a 
bayonet joint on a wooden box, and an iron plane. Old 
German silver coins had also been found from which 
some of the metal had been extracted and lead run in, 
presumably by the Romans. When completed, the 
whole of the relics will be arranged in one of the restored 
rooms of the Castle which will then be known as the 
Reichs-Limes Museum. : , 

After perpetuating the memory of our visit by being 
photographed, and sipping coffee and laager under the 
trees, we descended again to the town. 

The central station supplying current for the tramway 
and lighting of Homburg was next visited, and the even- 
ing wound up at the Kursaal, where the illumination of 
the gardens and fountains during dinner was adream. The 
late return train journey to Frankfort perhaps excelled 
all other occasions in which our kindly hosts have had 
the opportunity of discovering that their hospitality by 
no means fell flat. Several speeches were made on the 
journey, some much more intelligible than others ; but 
the palm must certainly be awarded to our amiable and 
esteemed host, Professor J. Epstein, the oberingenieur 
of the Lahmeyer Company, for his inimitable impromptu 
speech on ‘ Hysteresis.” The sma’ ‘ours were still 
further invaded on arrival at Frankfort, where, at the 
Hotel Bristol, final toasts were honoured, and at 2 a.m. 
we sought to obtain such rest as would enable us to be 
up fresh at six, and on the departure platform at eight 
for the Rhine. : 

Within an hour of quitting Frankfort on the following 
morning we were steaming down the Rhine viewing vine- 
yards and schlosses, cameras being constantly called 
into requisition. The towers of Cologne Cathedral came 
into view about four o’clock, and most of the party left 
by the evening train for Holland, due in London the 
following morning—Saturday. Six members remained 
to finish the optional portion of the programme, consist- 
ing of visits to the Essen Electric Lighting Works, the 
three-phase pumping plant at Zollverein coal mine, and 
the ship-raising lock in the canal at Dortmund. 








THE NEWEST SIX-COUPLED EXPRESS ENGINES 
ON THE NORTH-EASTERN RAILWAY, 
By CHARLES Rovus-MARTEN. 

Anout two years ago I described and illustrated in the 
columns of THE Enatneer the novel type of express 
engine designed and built at the Gateshead Works by 
Mr. Wilson Worsdell, chief mechanical engineer of the 
North-Eastern Railway, for the heaviest and fastest work 
of that line, viz., the East Coast Anglo-Scottish expresses. 
These new locomotives, numbered from 2001 to 2010, 
differed from all their North-Eastern predecessors, firstly, 
in having six-coupled driving wheels 6ft. lin. in diameter ; 
secondly, in having a far larger boiler than had previously 
been seen on that railway; thirdly, in having outside 
cylinders, the position being necessitated by the condition 
that it would have been extremely inconvenient, if not 
impossible, to place the cylinders at a sufficient inclination 
for the connecting-rod when driving the middle pair of 
coupled wheels to clear the axle of the leading coupled 
pair; and, fourthly, by their vast weight, 62 tons, nearly 
4 tons greater than that of Mr. J. A. F. Aspinall’s huge 
‘¢ 1400” class on the Lancashire and Yorkshire. 

The genesis of these huge engines originated in the fact 
that of late years the difficulty of running to time the in- 
creasing loads of the Anglo-Scottish expresses on the 
North Eastern Railway had steadily become more and 
more serious. The train loads had become augmented not 
merely through the numerical increase in passengers 
since the race to Aberdeen gave such a notable impetus 
to travel between London and Scotland, but also through 
the enhanced deadweight due to the liberal supply by 
the railway companies of additional travelling comforts to 
their passengers, and to the constant expansion of pas- 
sengers’ demands in respect of the accommodation for 
their luggage. Thus, even the 7ft. coupled engines of 
the “1871” class, of which thirty were built by Mr. 
Wilson Worsdell, notwithstanding the large nominal 
power given by cylinders 19}in. by 26in., and 175 Ib, 
steam pressure, proved unable at times to haul unassisted 
the heavy loads required to be taken at a high rate of 
speed. 

P This set up a very troublesome and expensive anomaly, 
for although the loads were too much for one of the en- 
gines under existing conditions, they were not nearly 
sufficient to constitute an adequate paying load for two 
engines. Often the addition of only one coach involved 
the use of a second engine, and it became clear that to 
use an extra engine and two extra men for a single extra 
coach, or even for two or three extra coaches, was not 
economical or profitable. Nor would any plan of com- 
bination of trains have sufficed to meet the difficulty, be- 
cause had this been so effected as to provide an adequate 
load for two engines, such a train could not be accom- 
modated at the platforms or in the sidings of the stations 
onthesystem. To appreciate the situation fully, it must 
also be borne in mind that even the heaviest trains could 
be run by one engine over the greater portion of the 
North-Eastern Railway’s Anglo-Scottish route. It was 
really only the lengths—about five miles each—of 1 in 150 
near Ferryhill and Chester-le-Street, of 1 in 150 and 170 
near Littlemill, and especially the four and a-half miles 
of 1 in 96 at Cockburnspath on the North British length, 
not more than ten miles each way in all, that beat the 
engines even with huge loads. And in specially favour- 
able circumstances of weather, &c., even these adverse 
grades might not cause loss of time, for it must be borne 
in mind that the point was merely one of losing time. 
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The engines could take the trains up the banks easily 
enough, but the difficulty was that when the conditions 
were temporarily unfavourable, as in the case of a side 
wind or slippery rail, this could not be done fast enough 
to enable booked time to be kept, and hence the recourse 
to piloting. In other words, the expresses were piloted 
between York and Edinburgh merely for the sake of 
perhaps ten miles in all, each way, out of 205, and of 
about two extra coaches on the average beyond the 
normal load. In these circumstances Mr. Wilson Wors- 
dell recognised the nevessity of providing a type of engine 
that should possess not only sufficient power to tackle 
the heavier normal loads in normal circumstances, but 
also a margin or reserve of power to fall back upon in 
abnormal conditions—that is to say, when the circum- 
stances of load, or weather, or road might be specially 
unfavourable. He accordingly designed the new engines 
of the ** 2001” class, which we illustrated and described in 
THe ENGINEER of September 22nd, 1899, page 291. 
No. 2006 of this class was shown last year in the Vin- 
cennes Annexe of the Paris Exhibition, and was awarded 
the Grand Prix. I may add that the small cab seen in 
the illustration of No. 2001 was found inadequate, 
and was accordingly replaced in Nos. 2004—10 by one 
of much larger dimensions and more convenient ar- 
rangement. 

During the past two years these six-coupled express 
engines have been doing remarkably good work. The 
type was so entirely new in British practice that at first 
various difficulties presented themselves, which, however, 
were steadily overcome by slight modifications, and ever 
since the summer of 1899 these engines have been 
hauling to time with ease loads which previously had 
required two of the most powerful North-Eastern engines, 
while even then time was not always kept. Those 
theorists who at first were disposed to criticise adversely 
the employment of six-coupled engines on fast express 
duty, notwithstanding the fact that such engines per- 
formed that class of service with very great success both 
in Europe and in America, apparently based their objec- 
tions on two main contentions. First, that six-coupled 
engines, while able to haul immense loads up adverse 
gradients, would be found deficient in speed on the level 
and on falling gradients. Secondly, that in the case of 
six-coupled engines, running at high speed, the wear and 
tear would be excessive, and consequently the cost in 
repairs also. As regards the first of these objections, I 
shall be able to show that it is not borne out by expe- 
rience. Of this I will give some illustrations later, but 
meanwhile I may say that in the course of numerous 
trips with these engines, I have found them able to run 
with ease at speeds of 73°5 to 76°6 miles an hour, and 
to maintain such rates for long distances on end. As to 
the second objection, it is probably too early as yet in 
the history of the engines for any careful critic to pro- 
nounce with any degree of certainty. But a new depar- 
ture has just been taken by Mr. Worsdell with the view 
of determining whether an advantage might not be gained 
in this and in other respects by increasing the diameter 
of the six-coupled driving wheels, which in the case of 
the first ten of this type built was 6ft. lin. 

In the course of the current year the first of a new 
batch of six-coupled expresses has been turned out at 
Gateshead and numbered No. 2111. Itis in most respects 
identical with No. 2001; it has the same huge boiler, 
15ft. 10}in. in length, and 4ft. 9in. in diameter; the same 
high-pressure of steam, 200 ]b. per square inch ; and the 
same large cylinders, 20in. by 26in. But the driving 
wheels have Tin. of additional diameter; that is to say, 
they are 6ft. 8in., this being, so far as I am aware, the 
largest size ever used ina six coupled engine with the 
single exception of the Estrade “freak” brought out in 
France experimentally some years ago. Itis, at any rate, 
I believe, the largest size ever employed in regular 
locomotive practice. No. 2111 is in all respects a magni- 
ficent looking locomotive, as will easily be realised by 
those who saw No. 2006 at the Paris Exhibition, when 
they are told that No. 2111 is the same, except for being 
considerably larger. The extra Tin. in the wheel dia- 
meter necessarily compelled the proportionate raising of 
the boiler centre, which stands 8$ft. 6in. above the rail 
level, the chimney top being, as in the smaller engine, 
13ft. lin. The new North-Eastern engine largely exceeds 
in size and weight any other British locomotive yet built. 
Its weight in working order, exclusive of the tender, is 
no less than 67 tons 2 cwt., or nearly 9 tons heavier 
than Mr. Aspinall’s gigantic Lancashire and Yorkshire 
engines. 

_At this stage it may be convenient that I should 
ay the principal dimensions of No. 2111, which are as 
ollows :— 


Cylinders (placed outside), diameter... ... 20in, 
PII, Foca ses sysee Soc cuk, sew eo 
Piston valves, diameter... ... ... ... ... Sfin. 
Distance apart of cylinders, centre tocentre 6ft. Sin. 
EMIRORTONUEE, oa ake Veg ace) Peta, asks ack SO 
Maximum travel of valve ... ... ... °... 4$4in. 
Lead of slide valve... ... ... 0. 0. ... Jin 
Link motion si 'vesr "ges ask.” sas) crq: LE 
Diameter of piston-rod ... ... ... ... ... 4im 
Length of slide block ... ... ~ tee ee OO OE 
Dee connecting-rod between centres. 11ft. 44in. 
Diameter of driving wheels ... ... ... ... 6ft. Sin. 
P bogie wheel... 3ft. 7{in. 
RU as TEN Oye) C58 aaa! cder lies, aka 
Diameter of wheel seat ... ... 2... ... 2. Odin. 
ae: |). ie emnnrr' |S 
Fatt oe eres 
Distance between centres of bearings... 3ft. 10in. 
Length of wheel seat ES eee 
99 MMRUEN GS. os. cs vac: ane: see 
Bogie Meee ee Sae tse tusk: vce 
Diameter of wheel seat... ... ... 2... 7hin. 
+“ i ee”: 
” a er en 
Length of wheel seat... 0. 00. 0. ues 74im 
pa Lo eee oo 
Distance between centres of bearings... 3ft. Zin. 


Diameter of crank pins for connecting-rods, 6in. 
Length of bearing for connecting-rods_ ... Sin. 
Diameter of crank pin for coupling-rods ... 3hin. 
Length of bearing for coupling-rods ... ... 5}in, 





Diameter of crank ae for coupling-rods ... 54in. 
Length of bearing for coupling-rods ... 3in. 
I ic ase aca ak ham ee: wae ca 
Distance between frames... ... ... ... 4ft. 
Thickness of frames... 2.0 s+ 600 see ooo Tim 
Distance between bogie frames ... 2ft. 8in. 
Thickness of bogie frames ... ... ... ... #in. 
Boiler (steel)— 
Centre of boiler from rail 8ft. 6Lin. 
Length of barrel... ... 15ft. 104in. 
Diameter of boiler outsid oo oes 640K, Sin, 
Thickness of plates... ... 0... see «+ gil. 
ei OT Oe ee ae are Copper 
Thickness of smoke-box tube plate... ..._ lin. 
DOMED TINONDS 55 ccs sin sic kee. ses ace 
Diameter of rivets... 00.0 ... cso ccc cee Hille 
Fire-box (steel)— 
TAME OUMMNE So. o0c 006 cee ben xen, pene OM 
Breadth outside at bottom ... ... ... ... 3ft. llin. 
Depth below centre line of boiler at front 
i Sr ay Sara 
Depth below centre line of boiler at back 
en he ee ere 
Thickness of front plate... ... ... ... ... im 
[OS a eee 
a sides and top plate... ... ... in. 
Distance of copper staysapart ... ... ... 4in. 
Diameter of copperstays ... ... ... ... Idin. 
Inside fire-box, copper— 
Length at the bottom, inside ... ... ... 7ft. 3hin. 
Breadth at the bottom, inside is 3ft. tin 
From top of box to inside shell lft. 4} in. 
Depth of box inside at front ... 5ft. 8in. 
- o back ... 4ft. 8in. 
Tubes (steel) — 


Dee ee ee er 
Length between tube plates ... w+ eve = 16ft. 2Zin. 


Diameter outside 2in. 


ee er er 

Diameter of exhaust pipe nozzle... ... ... 5in. 

Height of chimney from rail... 13ft. lin. 
Heating surface— 

SE EERO 

tee er er ee oe ee: x 

MEE vax © net Soni nes ven wag “See ceee' nan, OO 3 
Fire-grate— 

Fee eT ae ee See eT po 
Weight of engine in working order— *.. © 

On bogie wheels sedis teas a8 15 3 

On leading wheels ... tint Saeco 

On driving wheels ... ... ... ... ... ... 1910 

On trailing wheels ... 17 2 

Co) ee a a a rene 
Weight of tender in working order— *. @. 

On front wheels sas Kaun: anes Wires (Gea( tio ee 

On UGGS WHOS: ni6 kik kee sce eee -es SEG 

re as 

TROUMD aie ses. «Gs 40 0 


The tender carries 4729 gallons of water and 5 tons of coal. 


Toward the end of last month, in view of the possi- 
bility that material acceleration of the Anglo-Scottish 
day express might be rendered unavoidable by expected 
Midland-North British developments in July, several 
experiments were tried as to possibilities in this direc- 
tion with the heavy loads involved in the present 
services. At this point I may add to what I said in 
THe EncGineer of July 5th, page 15, regarding the 
alleged, but non-existent ‘‘ Race to Scotland,” that the 
only thing done or attempted by the North-Eastern 
Railway—for the Great Northern confined its attention 
to reaching York in booked time—was to “push 
along” rapidly after the final start from Newcastle, 
without stopping at Berwick, so as to reach the Porto- 
bello Junction near Edinburgh in time to get clear of the 
new Midland express which was due in Edinburgh at 
6.5, and which might delay the East Coast train, unless 
the latter were run well in front of it. But this involved 
passing Portobello before 6 p.m., and also meant being 
in Edinburgh, three miles distant, before 6.5 p.m. The 
sole efforts made by the East Coast were directed 
to this point—the avoiding of delay to the ‘ First 
Scottish.” 

The new North-Eastern engine No. 2111 was freely used 
in these ‘“‘ preliminary canters.”’ On one occasion it was 
put on the first portion of the day express from New- 
castle to Edinburgh. The load behind the tender was 
approximately 275 tons, equal to 27 South of England 
coaches. Starting punctually from Newcastle, no 
fewer than nine bad checks were encountered, for 
signals or relaying, each causing a slack to 15 or even 
10 miles an hour, until between Tweedmouth and the 
Royal Border Bridge the train was brought to a dead 
stand, having run the distance of 66 miles from New- 
castle in 75 min. 50 sec., notwithstanding those nine 
checks which had caused a delay of fully twelve 
minutes. This signal stop occupied 6 min. 1 sec., and 
involved a loss of two minutes more in the extra start and 
stop with that heavy train. A second special stop of 
3 min. 11 sec. duration was made at Berwick. Another 
slack, for relaying, was encountered near Ayton, and yet 
another, for signals, near Dunbar. This made fourteen 
checks in all, exclusive of the special signal stop of over 
six minutes near Tweedmouth, and the second special 
stop of 8 min. 11 sec. at Berwick. Yet Edinburgh was 
reached at 6.9, or six minutes before time. But the 
train had been at a dead standstill for 9 min. 12 sec. at 
Tweedmouth and Berwick, at neither of which places 
does the ‘ First Scottish’ ordinarily stop, so that with- 
out any allowance for the loss of time in those two extra 
stops and fresh startings, or for the fourteen checks, the 
train made the run from Newcastle to Edinburgh in six- 
teen minutes under time, therefore would have been in 
Edinburgh by 5.59 but for those special stops, while, if the 
delays caused by those two extra stoppings and startings, 
and by the fourteen slackenings, were deducted, the net 
time would be reduced to 124 min., which would have 
made it feasible to be in Edinburgh by 5.39 but for the un- 
conscionable delays encountered. It is, of course, always 
unsatisfactory to have to make allowances and deductions 
on the score of such delays, as, however carefully they 
may be appraised, as in this case, the result is not so 
conclusive as if a run were made definitely in a certain 








time from start to stop. But the plain facts remain that 








(1) the 81 miles from passing Alnmouth dead slow to the 
signal stop near Tweedmouth were covered in 29 min. 
43 sec., in spite of two checks and of two banks at 
1 in 170 and 1 in 190 having to be climbed; (2) that the 
speed up the long bank at 1 in 200 to Grant’s House did 
not fall below 49 milesan hour; (8) that at three separate 
points along the line of route the engine attained a speed 
of 76°6 miles an hour down slightly falling gradients. I 
may observe that the Cockburnspath bank was descended 
at a much lower speed. 

With the same engine in the opposite direction I left 
Edinburgh by the day express, the load being fully 
320 tons behind the tender. Two signal stops occurred 
just outside Edinburgh, but then the distance of 29 miles 
to a signal stop outside Dunbar was covered in 30 min. 
44 sec. start to stop. The Dunbar stop compelled the 
Cockburnspath faa to be ascended fromm a dead stand 
on up-grade. Nevertheless the speed steadily rose on the 
first part, where the gradient is 1 in 200, until it had 
reached 53 miles an hour, while up the five miles of 1 in 
96 it did not fall below 28°1 miles an hour; indeed, 30 
miles an hour was maintained steadily until the last half 
mile, when there was a sudden drop to 28-1, but the en- 
gine was recovering speed before the summit was passed. 
Down the subsequent descent a rate of 75 miles an hour 
was reached, but a relaying slack at Ayton, added to the 
other delays, spoiled the run from Edinburgh to Berwick. 
It was nevertheless done to time, but if tiie delays be 
deducted, the net time for the 57} miles was 62 min. 
with a load of 320 tons. From Berwick we had better 
luck, only one relaying check being experienced, and we 
ran the 66} miles from the Berwick start to a signal stop 
outside Newcastle Station in 67 min. 7 sec., or in 65$ min. 
net, start to stop. Alnmouth, 32 miles 7 chains, was 
passed in 33 min. 2 sec. 

In spite of the bad luck experienced in respect of 
delays, the results were sufficiently decisive to show in a 
marked degree the power and swiftness of the new 
engine. Ina subsequent article I shall give some further 
specimens of the work done by No. 2111 and by the other 
new North-Eastern locomotives of Mr. Worsdell’s design 
and build. 








ROYAL COMMISSION ON SEWAGE. 





THERE has just been issued by the Royal Commission on 
Sewage Disposal an interim report. This Commission was 
appointed in May, 1898, for the purpose of deciding what 
method or methcds of treating and disposing of sewage and 
liquid refuse from factories might be safely used ; drawing u 
rules and regulations as to the employment of such meth 
or methods; and to make any recommendations on sewage 
disposal which seemed desirable. The Commissioners have 
already examined many witnesses and visited numerous 
sewage works, and many investigations are still in progress. 
It has, however, been found possible to arrive at three con- 
clusions. These conclusions are answers to the following 
questions, and are deemed of sufficient importance and 
urgency to warrant the publication of an interim report :— 
(1) Are some sorts of land unsuitable for the purification of 
sewage? (2) Isit practicable uniformly to produce, by artificial 
processes alone, an effluent which shall not putrefy, and so 
create a nuisance in the stream into which it is discharged ? 
(3) What means shall be adopted for securing the better pro- 
tection of our rivers? The Commissioners have examined wit- 
nesses, and made experiments on these points, and have 
arrived at the following conclusions :— (1) Whilst doubting 
if any land is entirely useless for the purification of 
sewage, they find that the extent of peat and stiff 
clay lands on which there are only a few inches of top 
soil required to effect purification is so great as to render 
the inethod in many cases impracticable. (2) It is found 
practicable to produce artificially, that is, by chemical and 
septic methods of purification, effluents which will not putrefy, 
and which might be discharged into a stream without fear of 
creating a nuisance, and they think “that there are cases in 
which the Local Government Board would be justified in modi- 
fying, under proper safeguards, the present rule as regards the 
application of sewage to land.” (3) The Commissioners con- 
sider it of the “utmost importance that the simplest possible 
means should be provided for adequately protecting all our 
rivers,” but they venture on no ‘uggestion except that 
further experiments are required, and that it might be found 
desirable to create a new Commission or a new department 
of the Local Government Board to deal with rivers and their 
purification. 
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TENDERS are invited by the Government of New 
South Wales for the construction of a bridge over Sydney Harbour 
embracing a main span of not less than 1200ft. in the clear, with 
sufficient approach spans to make up a total length of 3COCft. 
The headway to be provided is 170ft. in the clear above high water 
at spring tides for at Icast the central €00ft. of the main span, 
but this may be diminished to 150ft. in the clear at the limits of 
the 1200ft. fairway. Designs and tenders are to be delivered in 
Sydney not later than February 28th, 1902. Further particulars 
can be had of the Agent-General for New Scuth Wales, 9, Vic‘cr'c+ 
street, London. 
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pound engine with cylinders 54in. and 10in. diameters by | placed on the crank shaft on the side opposite the pump, 


STEAM iia GLASGOW Tin. stroke. This pump is specified to work against a | and the cranks carry the balance weights necessary in all 
4 agen Ne 89ft. head. forms of gas engines. The specification of duty is in 
o. VI. 
One of the largest exhibits in Glasgow is that of , ee — 





Tangyes Limited. They show one of their gas engines, 
which they make in sizes up to 140 brake horse-power ; 
but in this Exhibition they confine themselves mainly to 
pumping plant. The chief object on their stand is a 
vertical compound engine with cylinders side by side and 
cranks at right angles, driving a large centrifugal pump. 
This is shown in elevation, end view, and plan in Figs. 1, 
2, and 3, and in general view above, in which views, how- 
ever, is seen only one half of the whole plant, there being 
two pumps and two direct-coupled engines. These have 
been built for R. Stephenson and Co., and are to 
be used at the Hebburn Graving Dock to discharge against 
85ft. head at a maximum rate of 2} million cubic feet in 
three hours, or } million cubic feet perhour. They are to 
use 190 lb. per square inch steam pressure in the valve 
chests. The cylinders are 13}in. and 27in. in diameter, 
by 20in. stroke, and both are steam jacketed and lagged 
with magnesia and steel sheet. The jackets are formed 
by liners iuserted in the cylinders. The speed will in- 
crease gradually, from 123 revs. at starting, to 166 revs. 
per minute, when the load is full on. There is a piston 
valve to the high-pressure and a flat slide to the low- 
pressure cylinder. The weight of the low-pressure valve | 
is steam balanced by a piston in a small cylinder in the | 
top of the chest. Lancaster and Tonge’s piston packing | 
is used, and each piston-rod, 3in. in diameter, is of forged 
steel, with the crosshead forged on the rod. The crosshead 
slippers are of gun-metal, and the guides are flat, cast 
along with the cylinder bottom covers and the standard 
frame columns in one piece. The crosshead pins, 3}in. | 
diameter by 6in. long, are fast in the forked small end of 
the connecting-rod, which is an iron forging, and whose 
big end is of marine type with gun-metal bearings lined | 
with plastic metal for the crank pin 64in. by Tin. long. | 
The crank shaft of Siemens-Martin steel is 6}in. in 
diameter, the main bearings being 6}in. by 12in. length, 
and of gun-metal lined with plastic white metal. 

There are three of these main bearings on the engine 
side of the flange coupling to the pump spindle, and two 
other bearings in the pump casing. The bed-plate is of 
a stiff flanged box section 2lin. deep. In front of each 
column are two solid forged steel stanchions with large 
flanges at top and bottom ends. The excentrics are of cast 
iron with gun-metal st raps and wrought iron rods. On | 
the end of the shaft remote from the pump a fly-wheel is | 
mounted, 53ft. in diameter by 8in. width of face. 

The centrifugal pumps are of 6ft. diameter with cast | 
iron discs, keyed on steel spindles, which are covered with | 
gun-metal sleeves and run in gun-metal bearings lined | Fig. 1-CENTRIFUGAL PUMPING PLANT 
with plastic metal. Each suction and delivery pipe has | 
3ft. 9fin. internal diameter. The casing of the pump is Drawings are also exhibited of a set of large centrifugal ; this case to raise the water level in the ‘“‘ Dock Old Lock, 
bolted directly to the engine bed-plate. The plant is| pumps, to be driven by gas engines. These are for| and Basin,” by 14ft. in five hours. The pump suction 
well adapted to the heavy duty it will have to perform. | Swansea Harbour Dock. Fig. 5 is a photographic per- | and delivery are each 26in. diameter, and the cast iron 
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Figs. 2 and 3—PUMPING PLANT FOR HEBBURN GRAVING DOCK 
Another exhibit is a set of 10in. drainage pumps with , spective view of them, the gas engines lying behind and , disc is on a steel spindle running in gun-metal bushes. 


84ft. cast iron discs and side suction. The spindle is of | almost hidden from view. A heavy fily-wheel, 8}. | It is direct-coupled to the gas engine, which is of 125 
manganese bronze. It is driven by an “‘ Archer” com- | diameter by 18in. face width with outside bearing, is| brake horse-power and runs at 180 revolutions per 
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minute. This plant includes a small starting engine and 
two vertical air pumps, with buckets 10}in. diameter by 
6in. stroke, worked by clutches off the main shaft and 
provided with an air-pressure receiver. 

Fig. 4 is a photographic view of a very fine working 
model forming another feature of Messrs. T'angyes’ 


exhibit. It is of a set of pumping engines for the Brede 
Valley Waterworks of the Hastings Corporation. The 
. Each 


photograph shows one half of the whole plant. 
consists of a triple-expansion engine driving a set of 
pumps. Each set of pumps includes two single-acting 
* bucket and ram” pumps in the well and treble vertical 


= 
| NEW BRIDGE OVER THE RHINE. 
| oe 
| Towarps the clcse of last year an important railway 
| bridge was opened for traffic over the Rhine, at the old 
| historical city of Worms. We propose to lay before our 
readers a description of this structure, together with such 
| information and working details as--will enable a good 
practical estimate to be formed of the extent and character 
of the design. Previously to the erection of the present 
| work, an old bridge of boats had for many years constituted 
the sole means of transport for passengers and goods from 
one bank of the river to the other. A skeleton elevation and 
plan of the new bridge are shown in Figs. 1 and 2, p. 86. Both 





Fig. 4—MODEL OF PUMPING ENGINE FOR HASTINGS CORPORATION 


ram pumps placed in the engine-room. Each set of well 
pumps are designed to throw 90,000 gallons per hour 


from the well 260ft. deep with water level 210ft. below | 


the surface, and discharging this through a filter at 10 1b. 
per square inch pressure. Each set of ram pumps are to 
deliver 80,000 gallons per hour through 5,", miles of 16in. 
main with a total vertical rise of 515ft. 

The well pumps are driven by steel-plate bell-cranks 
on steel gudgeons. Opposite bell-cranks are bound 
together by. wrought iron rods, and are driven from a 


two-throw crank shaft forged solid with the engine crank | 


shaft. The buckets of these pumps are 18jin. diameter 


there figures are broken on the side of the right approach, which 
consists of seventeen spans of 116ft. each, and no object is 
to be served by their continuous repetition. Over the greater 
part of this length of the whole structure, the viaduct, which 
carries a double track, runs over a small half-dried-up branch 
of the main stream, encumbered here and there with sand- 
| banks, which are seldom overflowed, except in times of flood. 
A series of horizontal open-web girders, of the Warren type, 
composes this viaduct. The platform, or flooring, is sup- 
ported upon the upper chords, in order to reduce to a 
minimum the height of the piers, with a view to economy. 
Another reason for this arrangement was that esthetical 
considerations required that the height of this approach 














Fig. 5—-GAS ENGINE DRIVEN CENTRIFUGAL 


by 38ft. stroke. 
4it. stroke. 
36in., and 62in., and 4ft. stroke. 
miuute. They work with surface condensation, the con- 
— having 620 brass jin.tubes fitted into Muntz metal 
} e plates and giving a total cooling surface of 850 square 
a This pumping plant will, when completed, be one 
illustrating it by a working model at the Glasgow Exhibi- 
tion was a decidedly happy one. 
asm pumping and gas engine plants turned out from 
¢ “angye’s finely organised works have long been re- 
Cognised as representing the best English standard, and 


The ram pumps have 12}in. diameter and 


be pois particulars concerning their constructive prac- 


not fail to be interesting to engineers. 





The engines have cylinder diameters 23}in., | . 
The speed is 23 revs. per | Pal part of the bridge, namely, the three spans over the full 


most interesting in the country, and the idea of | 





PUMPS 


| viaduct should be diminished as much as possible, so as to 
the more vividly accentuate the general aspect of the princi- 


| width of the river. There are four main horizontal girders 
| under the whole length of the approach, two beneath each 
track, so that their depth is less than what it would have 
been if there had only been a single pair carrying the double 
track, This method of supporting each track upon a pair of 
its own independent girders has been in some recent instances 
adopted by English engineers. In reality the whole structure 
consists of two parallel disconnected bridges. This system 
possesses the advantage that the rolling loads are symmetri- 
cally distributed with respect to the axis of the bridge, which 
is not the case when a double track is carried by a single pair 
of girders. 
The bridge spanning the proper channel of the Rhine, 


which is on the Worms and Rosengarten Railway, has three 
openings, a central one of 386ft., and two side ones of 337{t. 
each. A uniform headway of 42ft. is given above mean 
water level. All the spans consist of curved parabolic trusses 
completely disconnected over the piers. To the vertical 
members of the trusses is attached the platform. While 
there is a general resemblance between the design at Worms, 
and that of the two large bridges erected over the same river 
at Bonn and at Diisseldorf, there are some points in which 
they are by no means identical. Both the latter are road 
bridges, and belong to the same type of braced arches with 
articulations at the springings. They were opened in the 
year 1899. The difference in the designs of these two, and 
that of the railway bridge at Worms, is that while the former 
were regarded as belonging to the ordinary arch system, the 
latter was considered in a very different light. It was not 
viewed, so far as the curved trusses are concerned, as an 
arch bridge. They were taken to be, and the stresses upon 
them were calculated on the assumption, that they were 
simple open web girders, with a variable section, and exerting 
no thrust against their point of support. The whole of the 
thrust of the curved members is equilibrated by a horizontal 
boora, which forms the tie and extends under the flooring 
and cross girders to the points near the springings where 
the supports of each span are placed upon rollers. so as to 
allow of a rectilineal longitudinal displacement, due to 
expansion, 

A skeleton diagram of the general framing or building up 
of a parabolic truss is shown in the isometrical sketch in 
Fig. 3. It must be kept in view that in a double-track rail- 
way bridge, in which there is only a single pair of main 
girders, the action of the rolling load frequently subjects them 
to stresses of unequal amount and to deflections of different 
degrees. One of the special features of the present structure 
is that the flooring, the principal trusses, and the upper and 
lower wind bracing, are independent respectively of general 
transverse deformations. If, in the case of rolling loads, the 
metallic platform were perfectly rigid as a cross section, there 
might be danger of a torsional stress arising, which might 
throw the main trusses slightly out of the vertical plane. In 
order to obviate this tendency in the bridge at Worms, the 
connection between the flooring and the main girders, and 
between the latter and the wind bracing, is made at certain 
points by articulations or hinged joints. Under normal con- 
ditions, the cross section of the structure for each track will 
be that ofa right angled rigid parallelogram in Fig. 6. But if 
under a violent wind pressure, or other equally strong disturb- 
ing force, the cross section becomes deformed, as in Fig. 7, it 
will assume the figure of an oblique angled articulated 
parallelogram, which will lend itself readily to the unequal 
deflection of the main trusses, without the development of any 
abnormal results. The ends of the trusses are strongly braged 
together by the diagonal bars 0, 0, and /, 1, and the horizontal 
bar o,,in Fig. 3. These bars are also marked § and §, in 
Fig. 8 

Each main truss, Fig. 3A, consists of a pair of curved booms 
or chords, connected together by a simple series of single 
vertical and diagonal bracing. The panels, sixteen in number, 
are 24ft. in length, measured horizontally,and the platform 
is supported by the vertical suspension members, or hangers, 
h, h, h, which virtually constitute prolongations of the pancl 
posts of the main trusses. The attachment between the 
platform and the lower horizontal tie has not been rendered 
solid throughout longitudinally. They are joined up by 
rivets in the axis of the span, so as to transmit to the whole 
framework the longitudinal stresses that may arise. But full 
liberty has been allowed to the force of expansion to produce 
its effects upon both sides of the axis as far as the points 
a and a, where expansion joints have been introduced. 
Between these points and the end bearings c and d—that is, 
in the last panel length—the platform constitutes part and 
parcel of the rest of the structure to which it is rigidly 
connected. The two extreme verticals are united by a 
horizontal tie, of an H beam shape, which joins up with the 
lower chord of the truss at a and a, with the object of taking 
up the thrust. 

There are two systems of wind bracing, an upper and 
a lower. The former is arranged in plan, as in Fig. 4, and is 
composed of small transverse lattice beams and a double set 
of diagonals, which unite the upper chords of each pair of the 
main girders. In the lower wind bracing, Fig. 5, which 
unites the two ties, the transverse beams are dispensed with, 
and the framework is built up of diagonal bars with one 
intersection. The manner in which these wind braces are 
attached to the rest of the structure will be best understood 
by a reference to the cross sections in Figs. 8 and9. The 
first represents an end view, over either a pier or abutment, 
taken in front of the cross girder O in Figs. 5 and 8. It 
will be seen that the open web upper wind braces, which are 
introduced into all the bays except the end ones, are there 
replaced by others of a solid description. The upper brace, 
W B, in Fig. 8, is a curved plate girder, frequently used, as in 
the present instance, for portal bracing, and shown in pian, 
elevation, and section in the figure. Below the cross girders 
is placed the lower wind bracing, B B in Fig. 5, and formed 
of a pair of diagonals, connected to the centre of the end 
cross girder O, at the point C in Figs. 5,8, and 8a. The last 
figure is a longitudinal horizontal section through the end 
cross girder and the rail bearers. Each pair of main trusses 
is united at the ends, below the last cross girder O, by a 
section of horizontal and diagonal bracing S S S, which 
consist of heavy channel steels. The horizonal bars S are 
12in. by Zin. by 3in. by gin., and the diagonals S, §, 12in. by 
3in. by gin. 

In the remaining panels the upper wind bracing is 
formed of small lattice girders, and is designed to resist 
stresses of both tension and compression. They are attached 
to the main trusses by a flexible steel plate, permitting a 
slight degree of motion. The weight of the braces is carried 
by curved channel steels 7jin. by 24in. by gin., fixed to the 
vertical members of the trusses. The braces are further 
secured at the centre to a girder running the whole length of 
each span, and virtually constituting an intermediate arch of 
support. This longitudinal member is marked L in Fig. 4. 
The diagonal members of the lower wind braces, shown in 
plan in Fig. 5, cross one another in the centre of each bay, as 
in section at C in Fig.9. They are attached to the main 
girders only, through the medium of the cross girders, which 
are themselves articulated in a transverse direction upon 
suspension bearings. These take the form of a double stirrup, 
which at the upper end passes over a pin in the vertical sus- 
pension member, and at the lower sustains the cross girders. 
The whole platform of the bridge is thus effectually articu- 
lated between the terminal panel lengths of each span. The 
manner in which the attachment of the platform and the ties 
of the main trusses is effected is shown to an enlarged scale 





in Figs. 10 and 12. There is one exception to this hinged or 
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pivoted arrangement. It is that of the cross girder No. 8 at 
the centre of the truss, in the skeleton elevation in Fig. 3a. 
In this instance, the cross girder is riveted up to the ties, 


and the lower wind bracing, as seen in Fig. 13. The general | 
mode of connection between the platform and the bars of the | 


lower wind braces, at other than the central cross section, is 
made in the transverse direction by the gusset plates P P, 


which are riveted—Figs. 9 and 13—to the lower member of | 


the cross girders, and butt against the corner plates T of the 
wind braces. In this manner the stresses arising from the 
pressure of the wind are transferred to the general frame- 
work of the structure, without in any degree trenching upon 
the relative independence of the several parts. A section of 
the upper and lower booms of the principal girders is shown 
in Fig. 9, and also of the main tie. The vertical members 
pass between the side plates of the booms, and are continued 
right down to their junction with the cross girders and ties. 
‘At their bearings over the supports the three spans are 
adjusted in a manner which admits of a triple displace- 
ment. The first of these is an angular motion due to 
the lengthening of the arched booms; the second is a 
rectilineal longitudinal movement, and the third a recti- 
lineal transverse disturbance, 
expansion of the steel work. Thus there are four distinct 
descriptions of bearings. At the fixed end one is fixed and 


hinged, and the other hinged, but also capable of a small 
At the free end one is hinged 


transverse displacement. 


produced by the lateral | 


| cofferdams. The bridge, as is the case with nearly all 
| large and important structures of this description in Germany, 
has two massive and imposing monumental porticoes. These 
appear to have been erected more with the idea of affording 
an impression of strength than of elegance. They only need 
| to be furnished with a drawbridge and a portcullis to possess 
a very fair resemblance to the fortalices of the middle ages. 
The principle of the freely suspended platform, with some 
| modification in its details, has been adopted in the bridge 
over the Southern Elbe at Harburg, opened in the year 1899, 
| and in the structure described in our article. Movable bear- 
ings for cross girders were first introduced about 1823 in the 
bridge over the Rhine, near Reenen, on the Ameersfoot and 
| Nymuegen branch of the Dutch State Railways. The chief 
| reason alleged for separating the main part of the bridge and 
| the platform, so far as their relative mobility is concerned, is 
| to effect a reduction in secondary stresses. 1t is quite possible 
| that if the union of the two be made too firmly, the free 
| motion of each may be hampered with respect to the other, 
and the distribution of the resulting stresses rendered a little 
indeterminate. With the view of obviating this apparent 
| difficulty, rail bearers have been designed with pivoted bear- 
ings upon the cross girders. Another arrangement has been 
| also introduced for the same purpose. It consisted in con- 
structing the rail bearers as cantilevers, and inserting a hinge 
at their intersection. It may be mentioned that movable 
bearings for the cross girders were not allowed by the 
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BRIDGE OVER THE 


and has a longitudinal displacement, and the last has both 
# longitudinal and transvcrse liberty of movement, is also 
pivoted and furnished with a double set of rollers acting at 
right angles to one another. The details of this somewhat 
complicated arrangement will be found in Figs. 14—19, in 
which the last figure shows the double set of rollers. The 
permanent way is carried in the modern fashion upon 
transverse sleepers which rest upon rail-bearers R, R, in 
Figs. 8 and 9, which are braced together, Fig. 20, and riveted 
in between the cross girders. The general cross section in 
Fig. 20 affords an excellent representation of the whole 


steelwork, from the attachment of the upper bracing to that | 


of the lower beneath the cross girders, and connected by the 
abutting plates already described. The small footpaths 
running alongside the upper and lower booms of the main 
trusses upon cantilevers enable them to be thoroughly 
inspected and maintained in proper order. There are also a 
couple of footpaths provided for pedestrian traffic.’ Rollers 
are placed upon the longitudinal face beams of these corbelled 
footways, upon which runs a steel staging underneath the 
superstructure of the whole bridge, which can be hauled out 
of sight and stowed away when not in use for inspection and 
repairs, 

The piers, Figs. 21—23, consist of a hearting of rammed 
cement concrete, faced with stone, and coped with blocks of 
basalt. Compressed air was employed for getting in the 
foundations of the two river piers, which were carried down 
to a depth of 22ft. below the bed of the stream. The abut- 
ments and shore piers have concrete foundations laid in 
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authorities in the bridge over the Vistula at Fordon, erected 
some four years ago. 

There are a few points in connection with the adopticn 
of this multiple system of articulations in bridges by 
German engineers, and it may be almost stated by German 
engineers alone, which may be briefly alluded to. Admit- 
tedly, we think, there is a considerable amount of theo- 
retical conjecture and assumptions which are not founded 
upon any data of a practical character whatever. One of 
| the chief requisites, not only in bridges, but in all con- 
structive work, is durability. Structures designed upon 
the principle of which the railway bridge at Worms is one 
of the few existing examples are too recent for that great 
destroyer Time to have affected their life. It may, how- 
ever, be asked if the thousands of solidly riveted-up bridge 
girders and trusses, especially in our own country, have 
failed or shown signs of premature decay, owing to the 
absence of any, or, at the most, of much articulation. As 
a matter of fact, practical experience has not shown that 
there is any absolute necessity for the complicated and 
elaborate system of hinging so much in favour with our 
German neighbours. Our remarks do not apply to the 
ordinary hinging or pivoting of arch and other designs at 
the abutments and at the crown or centre, or at both 
| points. The stability and durability of many examples of 
| the arch with fixed ends are, notwithstanding, proofs that 
| even they may be dispensed with with perfect safety. If 
| the articulations were indispensable, the Kaiser Wilhelm 
Bridge over the Werpper River, between Remscheid and 








Solingen, which has the longest span of any arch with 
fixed ends in Europe, viz., one of 526ft., would hardly have 
been built of that type. In the Pimlico railway bridge over 
the Thames, which is a deck bridge with eight tracks, there 
are 1100ft. of longitudinal plate girders riveted continuously 
together. Yet the structure, which is nearly forty years old, 
has not assumed the rhombic form. 

Whatever may be the real truth of the matter, none the 
less is the bridge at Worms a notable, interesting, and 
instructive example of the application of its principle. Time 
will ultimately test its durability. So far as it has been 
possible to compare the tenure of life of metallic bridges, 
the balance of evidence is strongly in favour of the solidly or 
continuously riveted-up systems. American engineers, who 
are not particularly favourably disposed towards that type of 
construction, admit that after the lapse of twenty-five and 
thirty years the plate girder afforded the best results with 
regard to longevity, and the lattice girder the next best. 
None of these bridges had any articulation worth considering. 
It may be observed that in the Forth Bridge, the greatest 
engineering feat achieved in that line, there is little or no 
pivoting or hinging employed in the connections of the 
several members. The upper and lower bed-plates are free to 
slide on one another within certain limits, and are connected 
by a hinge key or dowel, which allows of a slight rotation. 

Commencing at the left bank, the Worms Bridge consists of 
. length of rather more than half a mile, divided as 
‘ollows :— 


Length Weight 
Description. in in 

feet. tops. 
One side river span .. 335 858 
One central river span. . 383 1059 
One side riverspan .. .. .- .. .. 885 858 

Seventeen tidal spans of 113ft. cach, 

and weighing each 78tons.. .. .. 1921 2655 
Total .. 2974 5430 


The erection of the Lridge, which was completed early in 
December last, occupied two and a half years. Great diffi- 
culties and delays were encountered, owing to the presence 
of large quantities of ice, which seriously interfered with the 
progress of the works. The total cost of the entire structure, 
from the bottom of the foundations to the ridge of the 
castellated porticoes, amounted to £160,000, by no means an 
extravagant sum, having due regard to the character, extent, 
and decorative features of the design. For part of our infor- 
mation and illustrations we are indebted to our contemporary 
Le Genie Civil. 








NEW PROTECTED CRUISERS FOR THE UNITED 
STATES NAVY. 

WITH some spirit of sentiment—bearing in mind the per- 
formance of the Olympia at Manila Bay—Congress provided 
in June of 1900 for the construction of three protected 
cruisers. Against the other members of the Board of Con- 
struction, the Chief Constructor voted to adhere strictly to 
the letter of the providing Act, and to make the ships “ pro- 
tected” cruisers, as the term was usually translated, the 
question of the cost of armour standing in the way of making 
them otherwise; but the majority carried the day, and the 
department’s circular invited bids upon the understanding 
that not less than 100,000 dols. of the appropriation for each 
ship must beallowed forsucharmour. In effect, this arrange- 
ment transforms the “ protected” cruisers of the Act into 
what may fittingly be termed second-class armoured cruisers ; 
and it is needless to remark, the vessels will be just that much 
better as fighting factors in;the?day of strife. 

The ships will not be sheathed. They will be built of steel, 
have double bottoms, and the usual close water-tight sub- 
divisioning. Wood will be used sparingly, and, where not 
exposed to weather, will be fire-proofed. The main deck will 
be the only wooden one, the rest having the metal overlaid 
with linoleum in the living spaces. 

Like the armoured cruisers and tke battleships of latest 
design, the vessels will have high freeboards, which will 
extend unbrokenly from bow to stern, yielding better 
accommodation and promising better facilities of gun-fire in 
a moderately heavy sea-way. The principal features and 
general dimensions are :— 


Length on load water-line .. 424ft. 
Beam, extreme, at water-line 66ft. 
Trial displacement, about .. .. .. 9700 tons 
Mean draught at trial displacement .. 23ft. 6in. 
Greatest draught, full load, about 25ft. 6in. 
Total coal-bunker capacity .. 1500 t ns 
Coal carried on trial.. .. .. -. 650 tons 
Feed-water carried on trial .. . 50 tons 
Speed, on trial, not less than se 22 knots 


Trial displacement is understood to mean the vessel and 
her equipment complete, with not less than half maximum coal 
supply, two-thirds of fresh water reserve, and two-thirds of 
ammunition, stores, and provisions on board. 

The hull armour protection will consist of a partial water- 
line belt, 74ft. wide, extending amidships for a distance of 
200ft. abreast the engines and boilers. This belt will be at 
least 15in. above the water at full draught. It will havea 
uniform thickness of 4in., and like all armour for the ships 
just designed, will be Kruppised. 

For a distance of 133ft. amidships, above the water-line 
belt, the sides, up to the main deck, will be shielded by 4in. 
armour, with transverse bulkheads of 3in. armour connecting 
the ends and forming a central casemate terminating in the 
four double-sponsons for the 6in. guns. The protective deck, 
reaching from end to end of the ships, will be of nickel steel 
2in. thick on the flat and 24in. thick on the slopes overlaid 
upon deck plating an added jin. thick. A cellulose belt, 
24ft. thick, just above the protective deck at the sides, will 
reach from bow to stern. There will be a 5in. conning tower, 
with a 3in. tube of sufficient size to constitute a means of 
passage from the tower to below the protective deck. The 
signal tower, abaft the mainmast and upon the super- 
structure deck, will be of steel 4in. thick. All of the 6in. 
guns will be protected by splinter bulkheads of nickel steel 
2in. thick. 

The main battery will consist of fourteen 50-calibre 6in. 
breech-loading rifles, carrying heavy cylindrical shields, even 
where guarded by the 4in. armour. Two of these guns will 
be mounted in the open on the main deck forward and abaft 
the superstructure, where they will command very wide arcs 
of fire; four more on the main deck will be housed at the 
corners of the superstructure in armoured sponsons of 4in. 
steel. These guns are to fire respectively directly forward 
and directly aft, besides having arcs of fire sweeping back 
towards the beam through a total train of 140 deg. The four 
6in. guns immediately beneath on the gun deck are to have 
the same arcs of fire. The two remaining 6in. guns on each 
side on the gun deck, between the sponsoned pieces, will have 
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arcs of possible fire of substantially 140 deg. each, for, besides | 


being able to train forward and aft 55 deg., they will be able 
to sweep inboard toward the beam, so that they can be com- 
pletely housed within the side line. The rate of fire of the 
Gin. guns, computed by the required rate of ammunition 
supply, will be six rounds a minute. 

The secondary battery will consist of eighteen 14-pounders, 
twelve 3-pounders, semi-automatic ; four 1-pounders of the 
full automatic type; eight 1-pounders of the single-shot 
order; two Sin. field pieces for landing parties ; and two °30- 


IMPROVING CIRCULATION IN BOILERS. 





| We have during the past week had an opportunity of 


| 


calibre machine ; and eight 30 calibre automatic guns for | 
boat service. The 14-pounders will be mounted on the gun 


deck forward and abaft the 6in. guns, and amidships on the 
main deck between the corner 6in. guns. 


On the gun deck | 


there will be three forward and three aft of these 14-pounders | 
on each side of the ship; and the three remaining 14- | 


unders are up on the main deck, as shown in the sketch. 
‘our of the heavy 1-pounders will be mounted on the gun 
deck, two on each side, forward and aft; the rest 
the 1-pounders of both types will be placed up in the military 
tops. The 3-pounders are to go on the superstructure deck. 
The 14-pounders on the gun deck are to fire through very 
wide arcs of fire, and are to be arranged to house within the 
side line. There will be no torpedo tubes. All of the ammu- 
nition will be raised by electrical hoists, and the same power 
will control the big boat cranes and run a large share of the 
auxiliaries. 


The rate of ammunition supply for the 14-pounders will | 


be fifteen rounds a minute; for the 3-pounders, thirty 
rounds a minute; for the single shot 1-pounders, thirty 
rounds a minute ; and for the automatic 1-pounders, not less 
than one hundred rounés a minute. There will be a total 
supply of 623 tons of ammunition. 

The electrical generating plant will consist of five units, 
each unit consisting of one engine and dynamo, mounted on 
the usual combination bed-plate. Two units will have a 
rated output of 1250 ampéres each at 80 volts, and the three 
other units a rated output each of 625 ampéres at 80 volts. 
The total weight will not exceed 100,000 lb. 

The ships will carry sixteen boats, two punts, and two 
Carley life rafts. The boats will be: one 36ft. steam cutter, 
one 33ft. steam cutter, one 36ft. launch, one 33ft. launch, 


two 30ft. cutters, one 30ft. barge, three 26ft. cutters, two | 


30ft. whaleboats, one 30ft. gig whaleboat, two 20ft. dinghies, 
and one 16ft. dinghey. 


Accommodation is provided for a complement of 564 | ] d n tl d i 
| system essentially consists in inserting a number of conical 


persons—the ships being fitted for flag-ships, and the 
personnel will consist of one flag officer, one commanding 
officer, one chief of staff, eighteen wardroom officers, ten 
junior officers, eight warrant officers, and 525 enlisted men— 
seamen and marines. The quarters and living spaces are all 
well lighted by air ports, and every reasonable provision will 
be made to ensure comfort, convenience, and healthfulness. 

The model of these ships is fine, and the designers have 
made skilful provision for the accomplishment of the speed 


of | 


| witnessing practical tests of a new arrangement for se- 


curing improved circulation, and consequently increased 
efficiency, in steam boilers. The results of these trials 
were favourable, and the following are a few particulars of 
the apparatus. 

The invention is known as Makins’ patent cone system, the 
cones being made by Makins, Limited, Victoria-buildings, Man- 
chester, and Irwell Works, Radcliffe. The general features 
of the arrangement will be readily understood by reference to 
the accompanying illustration, Fig. 1 being a separate view 
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Fig. 1-END VIEW OF FLUE 





of one of the cones which give the system its name, and 


| Fig. 2 showing a longitudinal section of a flue fitted with a 


series of these cones. From this it will be seen that the 
shells with hollow walls in the furnace flues—the usual 
number being five in each flue. These cones, which are 
manufactured of cast malleable iron, with a tensile strength, 
it is stated, of 22 tons per inch, communicate with the water 
below and above the furnace flue by means of pipes. In 
addition to the five cones of the form shown in Fig. 1, in each 
flue an extra cone, of D shape, the first of the series, as illus- 
trated in Fig. 2, can be included, the bottom half of this cone 











Fig. 2—SECTION OF 


required, and even more, while the engine power, upon the 
weight allowed, promises to realise all there is in the speed 
possibilities of the fine lines. 

The motive power will be two triple-expansion engines of 
the four-cylinder vertical type, actuating twin screws, and | 
placed in separate water-tight compartments. These engines | 
will each have one high-pressure cylinder of 36in., one inter- 
mediate pressure cylinder of 594in., and two low-pressure | 
cylinders of 69in. each, with a uniform stroke of 45in. When | 
making 133 turns a minute, they should develop at least 
21,000 indicated horse-power; and there is ample reason to 
believe the ships will make quite 23 knots anhour. Steam, at | 
a working pressure of 250 lb., will be supplied by sixteen water- 
tube boilers of the straight-tube type, arranged in four separate 
water-tight compartments. To save space, and to admit of | 
the ready cleaning of the boilers, there will be no central | 
bulkhead in the boiler space, the separation being effected by | 
athwartship bulkheads only. The total grate surface will be 
about 1400 square feet, and the total heating surface nearly 
59,000 square feet. The smoke pipes will be 100ft. above the 
base line, and lin. pressure is allowed for forced draught. 

The limit of cost is 2,800,000 dols., and the ships are to be 
finished in thirty-six months from date of contract. They 
are to bear the names of Charleston, Milwaukee, and St. ; 
Louis. The Charleston is illustrated on page 94. 








Tue report of Colonel Gracey, R.E., on the Uganda 
Railway, has been published asa parliamentary paper. The report 
states that the inspection of the railway from Mombosa to a place | 
473 miles along the line gave a favourable impression of the care 
and judgment with which the greater part of the railway has been 
located, and the work also appeared to have been carried out in a | 
generally satisfactory manner under exceptional difficulties, In a 


further report Colonel Gracey says that, allowing a margin for | 
contingencies, his estimate is that the rails should reach Lake 
Victoria about October, 1901. The earthwork should be completed 
eg March, 1902, and the American viaducts a very few months 
ater, 





FLUE WITH CONES 


forming a bridge over which the gases pass before reaching 
the first of the ordinary cones. 

It is claimed that the whole of the water in the boiler 
makes a complete round of circulation every few minutes, 
and is consequently at practically the same temperature 
throughout. It is found in practice that with the conical 


| Shells in the flue the draught is reduced to a considerably 


greater extent than under normal conditions, and the rapid 
circulation obtained prevents the cones being filled up by 
incrustation, whilst the formation of scale on the plates of 
the boiler is also reduced to the minimum. Apart from the 
advantages of increased circulation, the enlarged heating 
surface materially helps to increase the steaming efficiency of 
the boiler. Drier steam is, it is said, also produced, and 
priming prevented. Installations have been equipped com- 
prising sixteen cones in a flue, or thirty-two cones in all, and 
in some instances brick flues have been entirely dispensed 
with, the boiler being simply dropped on three cast iron 
trestles, and the gases taken straight away from the end of 
the flue tubes into the chimney uptake. The temperature of 
the gases during their passage from the grate has been 
reduced to from 450 to 500 deg. at the end of the boiler, 
thereby approaching as nearly as possible to the theoretical 
boiler in the economical utilisation of heat. The improved 


| combustion obtained is proved by an analysis of the flue 
| gas at the end of the boiler, and it is found that any gases 


that may have been extinguished in passing along the flue 
are re-ignited before passing the last cone. The test 
referred to above was carried out on a Lancashire boiler 
21ft. long by 7ft. diameter, one furnace being fitted with four 
cones, and the other being of the ordinary type. Each side was 


| tested separately, and 3 cwt. of coal consumed in each case, 


the furnace not in use being sealed up, while the other was 
at work, From an examination of the water level at the 
beginning and end of each test, it was found that the 
volume of water had dropped 30 per cent. more during the 
test with the application of the cone system than in the 
plain furnace. 


AMERICAN LOCOMOTIVES IN ENGLAND. 
By A LocomoTivE ENGINEER, 
No, IIL. 

I HAVE already dealt with the questions arising from 
the higher consumption of fuel and the greater expendi- 
ture of oil by the American locomotives on the Midland 
Railway, as compared with their British competitors. [| 
now proceed to a consideration of the points raised by 
their 60 per cent. higher cost for repairs. 

What the precise character of the repairs was does not 
appear from the particulars communicated to the Press. 
But as the engines have been at work even now for some- 
thing under two years, the repairs in question could not 
have been of the nature of renewals, as understood in 
locomotive parlance, but must have been limited to what 
are known as running-shed repairs. These are con- 
fined in the early period of an engine’s existence, and 
provided its bearing surfaces are ample and of the right 
material, for the most part to letting together the 
connecting-rod brasses, lining the coupling-rod bushes, 
and occasionally setting up a bearing spring or two if 
need be. A few other odd jobs, requiring no great ex- 
penditure of time or money, have also to be done, such 
as replacing fire-bars, the tightening up of leaky tubes, 
&c., which need not be enumerated in detail. But the 
chief individual expense is in keeping the bearings right, 
especially if the axle-box bearings give trouble, because 
this means much time expended in lifting the engine— 
necessitating the disconnecting and reconnecting of 
various parts—in addition to the actual cost of skilled 
labour in refitting the brasses. 

It is difficult to determine the exact proportions of the 
two classes of repairs named above—the adjustment of 
bearings as distinct from the other running-shed repairs 
—without seeing the actual repair sheets. I will, how- 
ever, put the cost of the former at 50 per cent. of the 
whole. If, therefore, the 60 per cent. extra cost of 
repairing the American engines, as found by the Midland 
Railway Company, was wholly due to extra upkeep of the 
bearings, it would mean that this part of the repairs was 
more than double for the American engines what it was 
for their British competitors. But part of the extra 
expense would doubtless arise from more frequent replace- 
ment of fire-bars, in proportion, say, to the extra amount 
of the coal burnt by the American engines ; but the cost 
of the extra fire-bars would not be much. If much of the 
extra 60 per cent. went in the more frequent setting up 
of bearing springs, away go the claims one so often 
hears made for the American engine that it is much more 
easy-running than the British engine on its springs, and 
consequently on the permanent way. If, on the other 
hand, any material part of the extra expense was for 
tightening up leaky tubes, or other parts of the boilers, 
it would mean so much discredit to the design or work- 
manship of the American boilers. The defenders of the 
American engines can have it whichever way they prefer. 
But, until it is shown to the contrary, I think we may 
safely take at least 50 per cent. out of the total of 60 per 
cent. extra cost of the American engines to be for up- 
keep of the bearings, which means just double that of 
the British engines. 

Double cost in the upkeep of bearings and brasses 

means either insufficiency of bearing surfaces or the use 
of inferior materials, or both; or, on the other hand, it 
means that the engines are not built fair and square, and 
that heating and cutting of the bearings results there- 
from, necessitating their frequent re-adjustment. But 
whatever the exact cause or causes of heating or wear of 
bearings may be, such a condition of things is entirely in 
keeping with the greater consumption of oil by the 
American engines, and seems fully to explain what at 
first sight may have seemed inexplicable. To put the 
matter tersely, I may say that if the oil bill had been low 
while the repair bill was high, or vice versd, that which 
is shown by the carefully-kept records of the Midland 
Railway to be in harmony the one with the other would 
have been contradictory. But I would go beyond this, 
and say that if the American engines had not been shown 
by the Midland Railway trials to be much more costly in 
the matter of repairs than the British engines, it would 
have been contradictory to almost the universal experi- 
ence of those who have had to do with the working 
and upkeep of the two classes of engines. 
Need we be surprised, however, to find that this is so 
in yiew of what is claimed by the advocates of the 
American locomotive, namely, that as regards both 
design and make, it is essentially different from the 
British locomotive, in being not designed or constructed 
with a view to durability and economy in working or 
upkeep. That, in short, it is made rather with a view to 
its having a short life than a long one, the American 
locomotive maker’s contention being, as we are told, 
‘That by the time it is done for and worn out something 
better will have come along.” No words could better 
express my meaning than this pithy phrase of the chair- 
man of the Midland Railway, so enthusiastically quoted 
by Mr. Rous-Marten in support of his view that it is 
open to argument whether an engine life, “ artificially 
lengthened ’’—as he expresses it—is ‘ really advantageous 
to its owners.’ With Mr. Rous-Marten’s novel views on 
this point I shall presently deal; but before passing on I 
would just add, in reference to the chairman’s above- 
quoted remarks, as to the short life of American loco- 
motives, that, in view of this, it is not to be wondered at 
his saying to the Daily Mail representative :—‘ Ours are 
better, and, under all the circumstances, there is no 
market on English railways for American engines ’’—a 
conclusion which I can well believe would be found to be 
not confined to the Midland Railway Company if the 
result of the experience of the other English railway 
companies who have tried American engines were equally 
candidly made public. I will deal in due course with 
the remarks of the Midland chairman in reference to 
the relative merits of English and American engines 
abroad. 








But let us first see how the practice in America of 
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cheap” and non-durable engines, in contradis- 
tinction to the British practice of making engines “ as 
good as possible to start with,” works out from the point 
of view of the pocket of the purchaser. In the instance 
in question the American method followed by the 
Baldwin and Schenectady companies enabled them to 
deliver their engines on the Midland Railway at about 
£400 each less than the price of the British-made 
engines. It was ony ean at the time by the pro- 
American Press, and too readily accepted by many in 
this country, that this lower price was for a like article 
in each case. But this is now known to have been an 
entire fiction—like many other fictions about American 
engines abroad, of which one reads in the American 
Press, and to which even railway men in this country—I 
am glad to say non-technical railway men—too readily 
give credence, but which, like other apocryphal stories, are 
found to have no foundation in fact when opportunities 
for testing them, like that on the Midland Railway, 
present themselves. 

But to resume. What has been the pecuniary gain to 
the Midland Railway Company by the purchase of these 
American engines at £400 each less than their British 
competitors—I mean, apart from the primary object with 
which they were purchased, namely, to meet an un- 
expected boom of tratflic, when locomotive makers in this 
country were too full of orders to meet the demand for 
engines 2? Whatis Mr. Johnson’s opinion on this point ? 
“Jt would not take long to run away with the £400 in 
these ways,” i.e., in extra coal, oil, and repairs. So said 
this well-qualified authority to the representative of the 
Daily Mail. But, after all, it is a very mild way of 
putting it, as will be seen on going a little more fully into 
details. It is not easy, I know, to hit upon exact figures 
in a question of this kind unless one is in possession of 
the actual running-sheets ; but I will take round figures, 
which I believe to be not far from the mark, as the basis 
of an estimate of the yearly extra cost of the American 
engines under the above three items. Anyone whose 
knowledge of the actual figures enables him to correct 
my estimate in accordance with fact can readily do so. 

or the purpose of my calculations [ will assume the 
following round figures :— A train mileage of 25,000 miles 
per engine per annum; 55 Ib. of coal consumed per train 
mile inrunning coal trains ; 10s. a ton as the price of the 
fuel delivered to the engine ; one farthing per train mile 
as the cost of oil; and, lastly, 2d. per train mile as the 
average cost of repairs. These are the assumed figures 
for the British engines. I will work them out into 
£s. d. under the several items, then add the various 
percentages of extra cost for the American engines, as 
published by the Midland Railway Company, and it 
will be at once seen how the two makes of engines 
compare with one another. 

But before proceeding with the calculations, I would 
explain on what basis I assume the foregoing figures. 
They are based on averages obtained from the official 
returns of the railways of the United Kingdom. The 
average train mileage per engine per annum for the 
whole of the locomotives of the railways in this country 
is close upon 20,000 miles. In taking the mileage for the 
engines used in the trials at 25,000 per annum, it may be 
thought by some that I am putting it at too high a 
figure. I do not think so, in view of the class of traftic 
on which such engines are employed. On the contrary, 
I feel that I run the risk of being criticised by our 
pro-American friends as taking too low a train mileage, 
on the ground that American engines, at all events, 
are made for hard service and a big annual mileage, 
“giving them no rest until they die,” as the chair- 
man of the Midland Railway expressed it. In any case 
it will be easy, as I have said, for anyone who may 
dissent from my figures to correct them to his liking. 
As regards the consumption of coal per train mile, 
which I put at 55 l|b., the official returns do not 
keep distinct the fuel used by passenger engines from 
that used by engines employed in working the much 
heavier goods traffic. The returns, however, show 
that for such lines as the Midland and others having 
about half-and-half passenger and goods traffic, the 
average consumption of coal per train mile is 45 lb. 
They further show that on lines with a relatively large 
mineral traffic, if averages considerably more than 
this, while on lines with a large proportion of passenger 
traffic, like those in the south, it averages not more 
than from 80 lb. to 40 lb. per train mile. I think Iam 
not far out, therefore, in taking 55 lb. of coal as the 
average train-mile consumption of the British-made 
engines used on the Midland Railway in working the 
goods and mineral traffic on which the engines in ques- 
tion are employed. 

Next, as regards the price I have assumed for the 
coal—10s. per ton—this is doubtless higher than the 
average price paid by the Midland Railway Company for 
coal in normal times, although I venture to say that it is 
a good deal less than it has been paying during the 
two years in which the American engines have been at 
work. In any case, 10s. per ton is the average 
price paid for locomotive engine coal by the railways of 
England one with another in normal times, and may 
therefore be taken as a fair basis in a calculation dealing 
with “‘ American locomotives in England.” As regards oil, 
the average cost per train-mile for the ways in this 
country, under the heading of ‘oil, tallow, and other 
stores,” which means small stores, such as gauge-glasses, 
waste for cleaning the engines, and a few odds and ends, 
is a little under one-halfpenny. The cost of the oil will 
be about one-third of a penny per train mile. I am 
therefore well within the mark in putting it as low as 
one farthing, and in any case it is, as I have said, not an 
——— item in itself one way or the other. Lastly, 
and more important, is the amount of 23d. per train mile, 
on which I propose to base my estimate of the relative 
cost for repairs of the British and American engines. 
The official returns show that the average cost per train- 

€ for locomotive repairs for the railways in this 
country, taking one year with another, is about 24d. per mile. 
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In taking 24d. per train mile, as I propose doing, I am 
again, I think, well within the mark. Having, however, 
given chapter and verse for the figures I have taken, it 
will be easy for anyone to correct them who has inclina- 
tion to do so if I am wrong. 

But to proceed: 25,000 miles per annum at 55 lb. of 
coal to the mile equals in round figures 600 tons, which, 
at 10s. per ton, amounts to £300 per annum ; 25 per cent. 
on this is £75, and 30 per cent. is roughly £90. The mean 
of these two amounts is, in round figures, £82, which 
represents the annual extra cost of coal used by American 
engines—at the assumed price of 10s. per ton—as com- 
oe with British engines in doing the same work, as 

ased on the Midland Railway Company’s experience. 

Next, as to oil, the above-named train mileage at 4d. 
per mile works out to £26, ard 50 per cent. on this is 
£138, which represents the annual extra cost of oil used 
by the American engines. 

Finally, as to repairs, 25,000 miles at 23d. per mile | 
works out as nearly as possible to £260, and 60 per cent. 
on this is £156, which represents the annual extra cost of 
repairs to American engines as compared with British 
engines of equal power, without placing anything to the 
debit side of the account in respect of the lessened earn- 
ing power of the engine by its being longer in the repair- 
ing shop. 

If the three above-named amounts be added together 
they give a total of £250 as the extra cost per annum 
for the working of American engines as compared with 
English engines. Assuming this to go on for eight years, 
during which short time we may perhaps reasonably 
assume even American engines to last before being in a 
condition to be superseded by ‘ something better ”—to 
use the Midland chairman’s expression—we have a total 
of 250 x 8 = £2000 to the debit side of the account for 
working American engines in excess of that for British 
engines, or, in other words, the former will have been 
found not only to have swallowed up the £400 representing 
their less first cost, but to have “‘ eaten their very heads off.” 
If eight years be considered too short a period to assume 
as the life of an American engine, and ten years are 
preferred by Mr. Rous-Marten or any pro-American 
advocate, then so much the worse for the pocket of the 
owner of the American engine, which in ten years will 
have swallowed up £2500 more than its British com- 
petitor. Mr. Johnson was therefore indulging in no 
exaggeration of language when he said, ‘“ It would not take 
long to run away with the £400.” 

This view of the situation can hardly be satisfactory, I 
should imagine, to either the owners or the makers of the 
American engines in question. As regards the items of 
coal and oil, it is not easy to see how the latter can 
gainsay my figures, in view of the Midland Railway 
Company’s careful trials. As regards the item for repairs, 
it is open to them to contend that an American engine is 
not designed or constructed with a view to its being 
“tended carefully, and rested, and cleaned out, and every- 
thing done to make it last,” as is the practice with 
engines in this country, so well expressed by the chair- 
man of the Midland Railway. On the contrary, that it is 
‘“‘ cheaply ” constructed with a view to “‘ working it right 
out till it dies,” so as to supersede it with ‘ something 
better "—I would here suggest a British-made engine, if 
I may be pardoned for doing so—and that to spend more 
on its upkeep than is absolutely necessary to “keep it 
on its legs’’ during the short period of its existence is 
money injudiciously applied. 

Let us see how the problem works out from this point 
of view. I do not know what American locomotive men 
regard as a reasonable annual expenditure in keeping on 
its legs an American engine, such as those imported by 
the Midland and other English railway companies, in 
running 25,000 train miles a year. My own experience 
of locomotive working leads me to the conclusion that 
engines which begin by requiring an expenditure of 60 
per cent. more in upkeep than their British competitors 
are not likely to require less as they grow aie. in 
preventing them from becoming even more wasteful in 
coal and oil. Nor doI know what American locomotive 
men regard as the length of life of an American engine 
under such circumstances. But, for the sake of argument, 
let me put the former at as low as one-half the average 
sum spent on English engines annually in their upkeep 
in running, say, 25,000 train miles, or—see ante—£130. 

Next, let us assume the American engine to last eight 
years—a good life for a half-maintained engine—and let 
us further assume the price oi the American engines to 
be £2000 each, delivered in this country, although I am 
of opinion they cost a good deal more than this. It will 
be seen that an annual sum of (2000 + 8) £250—less the 
scrap value of the engine—must be put aside as a 
sinking fund, to defray the cost of a new engine, in lieu of 
each American engine ‘ scrapped.”’ This, be it noted, is 
in addition to the annual cost of keeping the engine on 
its legs during the eight years of its existence, besides its 
annual extra expenditure of £82 for coal and £13 for oil. 
I fail, therefore, to see wherein economy in locomotive 
working is to be achieved by Mr. Rous-Marten’s sug- 
gestions in this direction. In fact, I feel that it borders 
too closely on the reductio ad absurdum to be quite 
suitable for the pages of THe ENGINEER, but when such 
arguments as I have been dealing with are put forward 
in its pages by Mr. Rous-Marten as an all-sufficient 
answer to the proved poorer workmanship and wasteful- 
ness of American locomotives, and in disparagement, as 
I understand him, of objects and methods pursued by 
locomotive builders in this country, I feel bound, “in the 
interests of truth, justice, and science’”’—to quote his 
own words—to call in question the rationale of his 
arguments. 

I do not wish to do Mr. Rous-Marten any injustice. I 
will, therefore, quote the actual words of his argument: 
— Which plan embodies the wiser policy ?—i.e, the 
British or the American. It is no doubt an attractive 
method to make engines as good as possible to start 
with, and then to tend them most carefully, and do 





everything to make them last. But it is at least open to 


argument whether a life thus artificially lengthened 
be really advantageous to itsowners.” And why? Let 
Mr. Rous-Marten make reply :—‘ May it not imply the 
crowding of a line with ancient locomotives which, 
while seemingly too good to break up, never- 
theless are unable to take standard train loads, 
and which consequently necessitate either the use 
of pilot engines or the running of additional trains.” 
Will Mr. Rous-Marten pardon me for saying, as a 
rather long-experienced railway man, that I have 
never met with a prior instance in which so 
many invalid assumptions in connection with railway 
working were concentrated in so short a paragraph. 
They embrace traffic considerations—frequency of trains, 
for example—as well as locomotive questions. I will 
confine myself to the latter, and in a few brief sentences. 
But, before doing so, let me preface by saying that I do 
not question for one moment that there may be trunk 
lines in some new and undeveloped countries where 
cheapness in first cost of locomotives and rolling stock, 
and railway appointments generally, is of the utmost con- 
sequence, and the cost of working a secondary one, and 
where it would be injudicious to spend more money than 
can be helped in the upkeep of engines which will, in all 
probability, be inadequate to the requirements of a more 
fully-developed traffic at no very distant date, while at 
the same time few branch lines with their lighter traffic 
will have come into being. What I maintain is 
that such considerations are futile in discussing the 
subject on which Mr. Rous- Marten’s article was 
avowedly written, namely, ‘American locomotives 
in England,” and with which I am at present concerned, 
although I will deal later on, as I have said, with the ques- 
toin of British and American locomotives abroad. 

Let me close for the present by pointing out to Mr. 
Rous-Marten, first, that there are branch lines to English 
railways—and not a few trains running daily on even the 
main lines—for which the older and less powerful engines 
are admirably suited. Secondly, that these said engines 
often come in very handy as pilot engines when the use 
of two powerful engines would be wasteful. Thirdly, and 
lastly, that he has entirely omitted to explain why—on 
his assuraption that British-made engines are too well- 
made, and are therefore liable to last too long—it should 
be more distressing to the directors of a railway company 
to “ scrap,” when no longer required, an engine in good 
condition, than an engine of the American sort in bad con- 
dition, if the keeping of the former in good order has, during 
its prolonged life of, say, fifteen years—as a consequence 
of its better original quality—saved the railway company 
more than one and a-half times the original cost of the 
inferior American engine. Will Mr. Rous-Marten en- 
lighten us on this point ? 








THE SANTOS-DUMONT NAVIGABLE BALLOON. 
(From our Paris Correspondent.) 

THE experiments in aérial navigation being carried out 
across the Channel by M. Santos-Dumont are once more 
reviving interest in a problem which has always given 
rise to a great deal of theoretical speculation, but has so 
far met with singularly few attempts at solution ty 
practical means. After the efforts of Henry Giffard and 
Dupuy de Léme to construct navigable balloons, the 
question of aérial navigation made very little progress in 
France until Major Krebs and the Brothers Renard built 
their balloon operated by electric motors at the military 
station at Meudon, and though the apparatus was per- 
fectly navigable in calm weather, the inventors found that 
they were quite unable to drive it at a sufficient speed to 
make it at all practicable. To increase the speed they 
would have to augment the power in a considerable ratio, 
and as the increasing weight of such mechanism would 
necessitate much larger balloons, it was obvious that, 
with the means of propulsion at their disposal, the 
aéronauts were, to use a French phrase, ‘“ working in a 
vicious circle.”’ After the failure of these experiments, a 
period of fifteen years elapsed without anything being 
done to solve the problem, and the unfortunate end of 
Count Zeppelin’s aérostat showed thai very little progress 
had been accomplished in the meanwhile. But at the 
moment when Count Zeppelin was manceuvring his huge 
balloon over Lake Constance, another candidate for fame 
had arisen in the person of M. Santos-Dumont, a young 
and wealthy Brazilian who had settled down in Paris with 
the fixed idea of continuing the experiments where they 
had been left off by his predecessors. As a practical 
aéronaut who had built balloons for his own use, 
M. Santos-Dumont threw in his lot with the ad- 
vocates of the “‘lighter-than-air” theory, as opposed 
to those who think that no satisfactory method 
of navigation can be devised except by employing 
machines that do not have to rise by their own buoy- 
ancy—in other words, he preferred to experiment with 
navigable balloons to directing his attention to the flying 
machine. M. Santos-Dumont does not, however, say 
that the aéro-plane, or flying machine, is impracticable. 
He refuses to theorise on the matter at all, since he holds 
that so little is known of the conditions of aérial naviga- 
tion that its solution can only be the outcome of practical 
test, and if he employs a balloon for the sake of buoy- 
ancy, it is because at present no one would attempt to go 
up in the air by any other means. It is just as if no one 
had ever learnt the art of swimming. People would 
only venture out of their depth supported by life belts or 
bladders, but when they got confidence in the buoyancy 
of the water, and learnt the elementary rules of natation, 
they might be induced to dispense with these aids. In 
the same way M. Santos-Dumont argues that a begin- 
ning must be made somewhere. The chief difficulty is 
to get the maximum of power with a minimum of weight, 
and then this has to be tested in the actual work of 
aérial propulsion, which obviously can only be done 
safely by means of some sort of aérostat. If the 
machinery will propel the balloon for all practical pur- 
poses the problem will be solved, but if the “‘lighter- 
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than-air”’ theory be found wrong, the mechanism will, at 


all events, have been brought to a state of perfection, 
which will probably allow of its being employed with 
aéco-planes or any other means of rising in the air. 
During the five years that M. Santos-Dumont has 
been working in Paris upon aérial navigation he has 
built five balloons. In each of them the aérostat was a 
cylindrical balloon pointed at the ends and filled with 
pure hydrogen gas, its form being maintained by the 
employment of a small air balloon inside, which device, 
we believe, was first adopted by Montgolfier, and has been 


| more suitable for the purpose. 
lof pitch pine of triangular section, and having a length 


cylinder Buchet motor developing 16 horse-power. The 
balloon had also to be lengthened to 341m. to provide for 
the additional weight, and the trials were so far 
satisfactory that the inventor set to work to construct the 
machine which has lately been giving such encouraging 
results. 

From the car and the bamboo pole were evolved a 
| triangular section keel, so simple and yet so ingenious 
| in construction that it is difficult to imagine anything 
Three longitudinal pieces 














M. SANTO8-DUMONT'S NAVIGABLE BALLOON 


used by most of his successors. The small air balloon is 
kept filled by a fan so as to compensate for any loss of 
gas due to a rise in temperature. The valves of the air | 
and gas balloons are arranged so that as the gas expands 

the air escapes first, and when the small inside balloon is 

empty, and the expansion of gas continues, it finds an 

issue, but under ordinary circumstances there is little or 

no loss of gas, owing to the aérostat being kept at some- 

thing like a constant elevation. When the temperature 

falls any contraction of gas is compensated for by the 

filling of the air balloon, which thus enables the aérostat | 
to maintain its form. The first navigable balloon con- 

structed by M. Santos-Dumont had a length of 25 m., 

and a capacity of 180 cubic metres. His experience as 

an automobilist showed him that, in the internal com- 

bustion engine, he had a much lighter and more compact 

source of power than the steam generators and electric 

batteries of his predecessors, and, in fact, it may be said 

that the new navigable balloon is the outcome of motor 

car development, since, without the improvements that 

have been made in the petrol motor, the inventor would | 
never have thought it worth his while to carry out the | 
experiments. Beneath his cigar-shaped balloon he sus- | 
pended an ordinary car, to the side of which he attached | 
a couple of De Dion motors, developing together three | 
and a-half horse power. The two cylinders were placed 

vertically end on end. Power was transmitted directly | 
from the motor shaft to the propeller shaft through the | 
medium of a clutch, the bearings of the propeller shaft | 
being at the apex of a conical framework, with the base | 
fixed to the side of the car. The car and propelling | 
mechanism only weighed 64 kilos., which was an | 
enormous advance upon the previous machines, | 
since the weight per horse - power had been re- 
duced to one-tenth of the steam mechanism of | 
Henry Giffard. The balloon was mancuvred by two 
sacks of ballast running on cords at each end of the 
aérostat, sothat by displacing them the aéronaut could 
incline the balloon in any way he pleased for rising or | 
descending. The arrangement was crude and the results | 
disappointing, for on the first trial the balloon was ripped 
open through the carelessness of the assistants, and at a | 
second attempt it doubled up through the ventilator of 
the air balloon failing to act, and the aéronaut fell a 
distance of four hundred yards, though fortunately 
the balloon had sufficient buoyancy to break the force of 
the shock. 

In the two following balloons M. Santos-Dumont con- 
tinued to use the ordinary form of car for the sake of 
lightness, and made an attempt at suppressing the air 
balloon, but returned to it in the construction of the 
Santos-Dumont No. 4. This was a much larger aérostat 
than the previous balloons. It had a length of 29 m. and 
a capacity of 420 cubic metres. The car was superseded 
by a bamboo keel 9°40m. in length, which had the 
advantage of giving a longitudinal support to the balloon, 
and thus obviating any danger of collapsing. The motor 
was placed about half way, and the aéronaut sat 
immediately behind it on a bicycle saddle and started the | 
engine with pedals. It was necessary to prevent any 
possibility of the propeller and steering sail from becoming 
entangled by the cords, and the propeller, having a 
diameter of 4m., was placed at the front end of the keel, 





of 18 m., are curved towards the ends, where they 
are joined together by aluminium brackets. Stiffness is 
given to the frame by thirteen ribs, each formed of three 


pieces of pitch pine, joining the three principal pieces | 


transversely. The ribs and members are braced by stout 
piano wire stretched diagonally. Between the third 
and fourth ribs is the wicker car, and the motor is sus- 
pended between the eighth and ninth ribs, so that the 
aéronaut is no longer able to staré the motor while in 
the air. This arrangement, has, of course, been adopted 
in order to distribute the weight over the keel, and thus 
keep the balloon in a horizontal position. The 16 horse- 
power Buchet motor is bolted to cross pieces on the ribs, 
but is principally supported by wires. As it is intended 
to cover the frame with silk in order to reduce air 
resistance as much as possible, special precautions have 
to be taken for cooling the motor, and this is done by 
three fans. One of them is a wooden wheel on the motor 
shaft, and grooved on the circumference to carry a leather 
belt which passes up over a star-shaped aluminium fan, 
supported by wires, and creating a current of air that 





to the weight. The motor is started before ascension, 
and the speed of running is regulated by a cord from the 
car attached to the lever for advancing or retarding igni- 
tion. The battery of accumulators for firing the motor 
is placed on the first rib of the keel, and the induction 
coils are attached to the top of the frame over the motor. 
The petrol tank, cylindrical in form and pointed at the 
ends, is also suspended from the top and inclined down. 
wards towards the motor. Power is transmitted from 
the engine to the propeller by a hollow shaft with 
universal joint and spur wheel gearing. The shaft is 
put in and out of gear by a clutch on the fly-wheel, 
operated by a long lever which is connected with the 
‘ar by acord. The motor runs at about 2000 revolutions 
. minute, and the speed of the propeller is reduced to 
vbout 200 by a couple of spur wheels. During some 
trials we witnessed on the grounds of the Aéro Club at 
3t. Cloud, where the machine was constructed, the 
propeller ran up to 210 revolutions a minute, and the 
lisplacement of air was so great that it swept away every 
ight article within a distance of twenty yards or more. 
Che propeller has two blades, each 2m. long, so that 
ihey revolve in a circle with a diameter of 4m. The 
-haft runs in ball bearings, and at the end of this is keyed 
. collar carrying a light steel frame, over which is stretched 
. double thickness of silk. In form it is exactly of the 
marine type. As the motor and propeller turn in opposite 
lirections their movementsare toa large extent neutralised, 
ind to further steady the keel there are two long balancing 
| poles projecting each side, one near the car and the other 
| near the propeller end of the frame. Along the top of 
the keel are a number of wire attachments to allow of its 
being suspended froma balloon. The old hexagonal steer- 
ing sail has been abandoned, and is replaced by a three- 
sornered one with curved sides. It is suspended under- 
aeath the end of the balloon, and is operated from the car 
»y cords. The balloon is inclined by the aid of guide 
copes, which are displaced longitudinally. The length of 
the balloon is 34m., and the diameter 5:60 m. Its capacity 
is 550 cubic metres. The weight of the balloon is 
150 kilos., and the total weight, including keel and pro- 
pelling mechanism, is said to be not more than 210 kilos. 


In the trials he has carried out, M. Santos-Dumont has 
selected calm weather, on the plea that it would be foolish 
to attempt to drive the machine in a high wind before he 
had ascertained what it could do under more favourable 
zonditions, and he claims that the only road to success is 
to profit from experience, to improve his system until he 
can manceuvre the balloon in windy weather. So far the 
results have certainly been encouraging, and are better 
than anything that has previously been attained. He has 
driven ten times around the racecourse at Longchamps 
| at the rate of twenty-five miles an hour, and has twice gone 
|} from St. Cloud to the Tour Eiffel and back, the first 
| as a private trial, when he broke the cord of his steering 
| sail, and had to descend and repair it, and the second time 
when he competed for the Henry Deutsch prize of £4000. 
Itis generally supposed that M. Santos- Dumont only missed 
winning the prize because he took rather more than he 
limit of an hour to cover the seven miles, and failed to 
| descend at the exact spot he started from; but it appears 
that he did not go round the Tour Liffel at all, as at the 
moment he was doubling the tower the wind blew him back. 
In any event, the performance was very meritorious, 
and probably a second and more successful attempt 
would have been made if the motor had not seized at 
the moment the aéronaut was about to descend, and 
thus rendered the balloon unmanageable. This is one 
of the experiences which M. Santos-Dumont hopes will 











PROPELLING ENGINES OF BALLOON 


circulates around the cylinders. Above the motor is a | 


cylindrical fan with openings on the top of each | 


wheel. There is another belt on the fly-wheel | 


enable him to make his system perfect. He does not 
claim that it has yet reached anything like perfection. 


| motor cylinder, and driven from a belt on the fly- | He has shown that it is under absolute control in calm 


weather, and has frequently driven steadily against a good 


| driving a centrifugal fan for filling the air balloon. | breeze; but though this is a satisfactory beginning, the 
where it was also intended to serve the purpose of cooling | It remains to be seen ~whether this arrangement is | most difficult part of the problem has yet to be solved. 
the ribbed motor, which would thus be directly in the air | sufficient to prevent the motor from over-heating in | As the result of their experiments fifteen years ago, 


the 


current. The steering sail was of hexagonal form, engaging | the enclosed keel, but in any event, if it should prove a | Brothers Renard came to the conclusion that no navigable 
on the end of the balloon and moving laterally by means | failure, there ought to be no difficulty in water jacketing | balloon could be practicable in all weathers unless it could 
of cords. M. Santos-Dumont found that the power of his | the cylinder ends, since with a small radiator very little | be driven at a speed of 20 m. a second in still air; and as 


motor was not sufficient, and he replaced it with a four- | water would be needed, and it would not add appreciably | the speed of the Santos-Dumont balloon is only about 
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MOVABLE COAL TIPS, PENARTH DOCK 








SIDE VIEW OF MAIN STRUCTURE 











CRADLE READY FOR WAGON 


11 m. a second, it would appear as if there is still a 
great deal to be done, though, in view of the consider- 
able progress he has made in his successive balloons 
during the past four years, it may reasonably be hoped 
that M. Santos-Dumont will succeed in building a 
thoroughly practical machine. He has all the power 
he requires in the smallest possible volume, and thus 
the chief difficulty has been overcome. His experiments 
certainly seem to mark a real beginning in aérial navi- 
gation, and already the partial success of the Santos- 
Dumont machine has given a remarkable stimulus to 
the invention of navigable balloons in France. 








oun INSTITUTION OF JUNIOR ENGINEERS.—Some of the members 
e Institution of Junior Engineers, taking advantage of the 
— in England of Mr. Edward Goffe, M. Inst. J.E.—who, as 
disti draughtsman to the De Beers Consolidated Mines so 
of Pry eta himself in connection with the design and construction 
tee e famous long Cecil gun—have made a presentation to him 

+ the following inscription :—‘‘ Presented to Edward Goffe 
a 4tew I. J. E. friends, in token of their appreciation of his services 

uring the siege of Kimberley, 1900.” 

















M 
i 
ax 
i 


THE PROGRESS OF PENARTH DOCK. 





Dock development is proceeding apace on either side of 
the Bristol Channel. There is to be a new system of Bristol 
docks at Avonmouth; a new dock has been opened at 
Barry; and Newport and Swansea have been proposing 
additions, which would mean an expenditure of £1,500,000, 
or £2,000,000 between them. The increasing coal traffic, 
irrespective of the coal tax, seems to justify the enterprises 
which the local companies are venturing on. A strong man 
among the local statisticians estimated that the steam coal 
export trade increased 2,500,000 tons every five years. 
According to “Browne’s List” for last year, up to June, 
irrespective of the coal duty, the shipments of steam coal 
exceeded the conjectural calculation Sir John Gunn offered to 
the Cardiff Chamber of Commerce. There would never have 
been a thought of a Bute South Dock, which is likely to cost 
£1,400,000, if there had not been positive evidence of a con- 
tinual growth in the coal export business, and the promise 
of a chance that return cargoes in the form of foodstufis 
might follow in response. But when the South Dock of 
the Cardiff Railway Company was still in course of 
building, and was to be a larger dock, with a lower sill than 
that of Barry, it became really a beneyolent suggestion to ask 




















CRADLE AT GROUND LEVEL 


| the Taff Vale Railway Company what it wanted with a Windsor 


Dock when its own Penarth Dock was for the most part of 
the year empty and neglected. In the criticism of the Windsor 
Dock project, it may be remembered it was remarked that the 
dock would involve serious and very costly engineering riddles, 
and that the expenditure would not be worth 1 per cent. of 
dividend in comparison to the revenue the Taff Vale Company 
might amass by bringing the Penarth Dock and harbour pro- 
perty into a condition of efficient traffic supply, and thereby 
of sufficient earning power. 

From the engineering standpoint, it is frankly confessed 
that the early Penarth Dock proprietors were hand-bound, 
one might say neck-tied, to the plans of the original 
exploiters of 1865. Engineers, of course they were, or some 
of them; but they thought it better to cut into the face of 
Penarth Head instead, as has since been done, delving into 
the foreshore, and embanking the river Ely. The geological 
limits, the topographical restrictions, the absolute ignorance 
of authority over the navigation of the Ely River, compelled 
the Taff Vale Company, the perpetual lessees of the Penarth 
Dock Company, to utilise every particle of space it could 
claim between the rock and the river. Those who only 
know what the waste land was will be profitably impressed 
with the lesson one of our visiting correspondents gathered 
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a few days before the formal testing of the tips. The chief 
feature which strikes the experienced observer is the 
mobility of the tips and their remarkable power of concen- 
tration, say, on two hatchways or on four. Mention is made 
of the rapid entrance and clearance of the s.s. Gatesgarth, to 
carry 2333 tons of coal, on one tide, and in 2 hours 35 min. 
This rate of loading has been exceeded. But to take the 
average as supplied us by Mr. Hurry Riches, and Mr. Samuel 
Thomas, the Penarth manager, between May 23rd of this 
year and July 13th, the four tips, not yet formally opened, or 
put to the utmost pressure, loaded ten steamships, in and 
out on the same tide, not one of which was less than 2000 
tons, and running up to 2400 tons in burden. 

These tips have been designed and constructed to fulfil 














ELEVATION OF No. 





18 TIPS 


the following conditions :—A wagon containing ten tons of 
coal, having been placed on the cradle, can be lifted 45ft. and 
tipped or discharged into the shoot of the tip and the empty 
wagon returned to the quay level and run off within the 
space of thirty seconds. The lifting cradle is actuated by 
four rams, one small and one large one on either side. The 
smaller rams are for the purpose of partially balancing the 
weight of the cradle, and are in constant communication 
with the high-pressure mains. These four rams press 
against a cross girder above the cradle, which travels 
in vertical guides, and the rams are each 45ft. long. The 
cradle is suspended from this cross girder by adjustable bolts, 
and the tipping cradle rests upon the main cradle and is 
hinged on the end nearest the dock. The shore end of the 
cradle for tipping purposes is actuated by means of wire 
ropes which pass up from the shore end of the cradle on 
either side to near the top of the tip framing, thence over 
sheaves, and then are carried by suitable guide pulleys on to 
the right-hand side of the tip, and down to and round 
the tipping ram and cylinder fitted with sheaves. The bight 
of the rope is carried from the sheaves of this cylinder over 
guide pulleys and up to the side of the main cradle, where it 
is passed over a sheave attached to the framing of this 
cradle. All this will be made clear by our illustrations. 

It will be realised that the tipping ropes from each side of 














DIAGONAL VIEW OF FOUR TIPS 


the cradle are by this means made out of one rope, and any 
inequality in the stretch of either end of the rope is 
adjusted by the bight of the rope traversing over this sheave 
upon the tip cradle; this rope, which acts the part of two 
ropes for the tipping cradle, is free to run round the sheaves 
of the tipping ram and cylinder, as the main cradle lifts or 
lowers, carrying the tipping cradle with it. When it is 
desired to tip a wagon or the tipping cradle, water is ad- 
mitted into the tipping cylinder, and by forcing out the ram, 
this,causes the rope to be shortened and thereby tips the 
tipping cradle. Again, by releasing the water from this ram 
the tipping cradle returns to the main cradle, thus com- 
pleting the operation of tipping and returning the wagon. 








These main cradles are fitted with cross girders above the 
ordinary height of the top of a wagon, and should the 
tipping cradle be very rapidly lifted, these girders act as a 
stop to prevent the wagon being lifted off the tipping cradle. 

All movements of the various appliances on each tip are 
controlled from the elevated cabin on the left-hand side of 
the tip—looking towards the basin—and from this point the 
man in charge is enabled to lift or lower the main cradle to 
tip or return the tipping cradle, and to control either of the 
anti-breakage cranes and boxesin all their movements—that is, 
either to swing, lift, or lower as may be required. There are 
two cranes on each tip, one capable of working four tons and 
the other eight tons. The point of the shoot can also be 
lifted or lowered from the same place. 

The butt of the shoot is lifted or lowered by means of the 
main cradle, upon which there are a pair of sliding dogs, which 
may be pushed out to engage in the shaft which carries 
the butt. The butt of the shoot is held, when the proper 
position is obtained, by means of powerful chains, each 
attached to one end of shoot shaft and carried up to the 
top of the tip framing, thence over sheaves and back down 
alongside the middle frame of the tip, where there are suitable 
sleats arranged into which these chains are placed and there 
secured by bolts. The point of the shoot is moved by 

neans of wire ropes which pass up to the top of the tip 
und thence on to a powerful crab winch, actuated by three 
sylinder hydraulic engines, and fitted with powerful brakes 
for rapidly adjusting the shoot point where needed. 

Attached to the main cradle is a chain which passes in one 
direction down below the cradle round a sheave fixed on the 
tip framing, thence up and round a sheave at the top of the 
tip, and then comes down and is attached to the cradle again. 

This top sheave is keyed on to a cross shaft, and on the 
ond of this shaft is a pair of mitre wheels actuating a vertical 
screw in the cabin. Attached to this vertical screw is a 
pointer and guide rod. Upon this guide rod a thimble is run 
-apable of being secured at any point desired; and to this 
rod is attached a lever for actuating the valves of the pressure 
ind return mains which control the cradle, so that by 
securing this thimble at any desired height, the cradle can be 
automatically stopped when required. The shoot having been 
xed in position, the first wagon to be tipped is brought up 
to the necessary height, when this thimble is brought down 
wainst the pointer and there secured by means of a thumb- 




















ANTI-BREAKAGE BOX 


screw, so that as each full wagon is run on to the table it 
is only necessary for the man in the cabin to open the pressure 
valves, the cradle then rises until the pointer reaches the 
thimble and that automatically shuts off the pressure, so that 
the wagon stops at the required height for tipping. The man 
is therefore free as soon as the cradle is started to devote his 
attention to the tipping lever, and directly he sees the pointer 
rise and stop the cradle, he can at once proceed to tip the 
cradle. 

Again, when the wagon is discharged and he has lowered 
the tipping cradle, it is only necessary for him to open the 
release valves of the main cradle, and it at once descends to 
the ground. Therefore, one man easily controls every move- 
ment of these tips. Each tip is fitted with a long clamp 
beneath the main frame for attaching to the hauling rope, 
and through this clamp an endless wire rope passes extending 
beyond all four tips and thence going round a sheave on the 
western side of the series of tips. This sheave is attached to 
an hydraulic ram to take up any slack of rope, and thence 
back to the hauling engines. The other end of the rope 
passes round a large drum driven by powerful hydraulic 
engines, which are capable of moving the tips at a high speed. 

It will be seen that the roads running to the tips from the 
turntables are spaced to ordinary gauge in every road, so 
that each rail may act for two roads. In this way is got 
very fine adjustment of the tips to suit the varying distances 
between hatchways. These tips were built by Field- 
ing and Platt, of Gloucester, to designs arranged by them in 
conjunction with-the company’s locomotive superintendent, 
Mr. T. Hurry Riches, M.I.C.E., &c. As to the supply of 
high-pressure water, this is brought by two tiers of 8in. 
mains, which are in a trench beneath the tips; there are also 
walking pipes—which have a range of 15ft.—both to the 
pressure and return mains, so that either of the tips may be 
moved this distance without the necessity of uncoupling any 
part of the attachments. The shoots are pivotted, and 
capable of being moved or radiated in either direction 5ft. 
from the centre line of the tip, therefore giving an extreme 
range of 10ft. to the point, or with the movement 
of the walking pipes a range of 25ft., without changing the 
water connections of the tips. The butts of the shoots are 
fitted with movable wings and plates, so that when the shoot 
is radiated out of the centre line in either direction, this 
appliance comes into operation to prevent a waste of coal, 
which might otherwise occur. There are two lines of 8in. 
pressure pipe, which can be worked independently or jointly 





from the pumping engine, situated about a quarter of a mile 
to the west, alongside the dock. These mains are fitted with 
several stop valves, so that in case of accident the water 
may be turned through either line of pipes by cutting off 
the injured section. The water is returned from these tips 
by means of a 12in. main, through which it flows back to a 
well at the engine-house, and is thence pumped by a centri- 
fugal pump into supply tanks. At the end of the pressure 
mains and beyond the tips from the engines there is a large 
accumulator, also another large accumulator at the end of 
the same mains close to the engines. 

The pumping is done by three pairs of compound tandem 
engines, built by Tannett Walker and Company, of Leeds. 
They are collectively capable of delivering 1440 gallons of 
water per minute at 7501b. pressure. For supplying these 
engines with steam there are five Lancashire boilers, 30ft. 
long and 7ft. diameter, working at 130 Ib. pressure. The 
circulating water for the condensers is obtained from the 
dock, and is after use returned there. The capacity of their 
tips as regards dispatch may be gathered from the following 
fact:—On May 23rd, 1901, the s.s. Gatesgarth arrived 
in the dock entrance at 8.10 on the morning tide, and imme- 
diately proceeded to the four-tip berth. After bunkering 
with one tip, she commenced to take in her cargo at 9.15 a.m., 
and finished at 11.50 a m., and sailed the same tide, having 
taken on board a cargo of 2333 tons in two hours and thirty- 
five minutes. 

The tips will be opened with some ceremony to-day. 








DOCKYARD NOTES. 


Two ships have been painted black for the mancuvres— 
the Niobe and the Magnificent. The first is black all over— 
the second black and grey. The idea is to test whether these 
colours are more inconspicuous than the usual colours. 








CONSIDERABLE experiments in wireless telegraphy will be 
a feature of these naval manceuvres; but all, or nearly all, 
are to be treated as confidential. 





THE latest reports concerning submarines place the 
endurance without fresh air at three hours for comfort, 
and eight hours for a practical possible. This is no very 
brilliant picture of the “ship of the future.” It is prosaic 
things like this, however, that always knock out pretty new 
inventions. 





THE report that No. 1 Submarine is taking part in this 
year’s manceuvres is a pure fabrication. Though expected 
at Portsmouth in early July, the first boat will not, it is now 
said, be delivered till September. She will, therefore, pro- 
bably only be just in time for next year’s manceuvres as 
things go. 





Ir is difficult to reconcile the recent reports of the trials of 
the submarine Morse. On one side it is stated that she suc- 
ceeded in torpedoing her target, the Cocyte, without being 
discovered, and on the other hand it is suggested that the 
crew of the Cocyte knew her whereabouts long before she 
came within striking distance; and, finally, that the sweil was 
too great to permit of a torpedo being fired. This is the 
most remarkable statement of all. 








NeW PUMPING MACHINERY FOR GAINSBOROUGH.—The new pump- 
ing machinery for dealing with the water from the recently 
completed boring is now well in hand, the contract having been 
placed with Combe, Barbour, and Combe, of Belfast, in accordanc2 
with the recommendation of the consulting engineer, Mr. Percy 
Giiffith, Assoc. M.I.C.E, F.G.S. It will be remembered that the 
Urban District Council called in Mr. Walter Hunter, M I C.E., to 
report generally upon the tenders received, and that he supported 
the advice given by the Council’s engineer in this respect. The 
amount of the tender was £6150. The engine is to be the vertical 
compound inverted type, having cylinders 24in. and 404in. diameter 
respectively and 3ft. stroke, operati force pumps fixed 
immediately below the engine bed. The bore-hole pump is to be 
a double-acting pump with barrels superimposed, that is, of the 
‘*concertina” type, driven by steel rocking levers or bell-cranks 
at the surface. It will be fixed at the lowest possible depth 
allowed by the bore-hole tubes, viz., 300ft. from the surface, and 
as a test up to 30,000 gallons per hour has lowered the water only 
100ft. from the surface, it is probable that the increased depth will 
secure a reserve of water considerably in excess of the 
present requirements of the town. The pumps are of an entirely 
new design, being an adaptation of Ashley’s patent multiple-valve 
system, successfully applied at the Brighton waterworks and else- 
where, and will be made by Glenfield and Kennedy, of Kilmarnock. 
The capacity of the new machinery is to be from 40,000 gallons to 

,000 gallons per hour, the intention being to run in the first 
instance only twelve hours aday, which period can be extended as the 
demand for water increases. The duty guaranteed by the con- 
tractors is 97,563 foot-pounds in water lifted per pound of steam 
used in the engine. is works out at 1°48d. per 100 gallons, A 
Green's economiser is to be fitted to the existing boilers at the same 
time. 


ELEcTRIC TRAMWAYS AT SOUTHEND.—On Thursday, the 18th inst , 
there was opened by the municipality a system of electric tram- 
ways, which has been completed at a cost of £87,000. There are 
four termini to the system—Southchurch, Prittlewell, Leigh-on- 
Sea, and Southchurch Beach—with a starting point in the centre 
of the town of Southend. There is only a single pair of rails 
throughout, with. passing places at intervals. From Southchurch 
to Leigh—the direct line east to west—the distance is about six 
miles, without a gradient. From the starting place to Prittlewell 
—south to north—the distance is about two miles, with a short 
loop round the outskirts of the town. There are no fixed stopping 

laces, but the cars are pulled up when required. The speed is 
imited to eight miles an hour. The power-station is situate in 
the London-road, The engine-house contains one set of 300 horse- 
power compound condensing high-speed engine, 350 revolutions 
per minute, direct-coupled to a 200-kilowatt compound wound 
generator. Two sets 450 horse-power coupled cross compound 
Corliss condensing engines, 110 revolutions per minute, are direct- 
coupled to 300-kilowatt compound wound generators. The engines 
are provided with Tate’s electric emergency governors, as well as 
ordinary governors. The whole of this machinery has been built 
by Bow, McLachlan, and Co., of Paisley. Steam is supplied by three 
of Davey Paxman’s economic boilers, 14ft. by 8ft. The overhead 
trolley system has been adopted, and it cannot be said to have 
improved the appearance of the town. The streets are generally 
narrow, there are some sharp bends, and in parts the overhanging 
trees are a source of annoyance, if not of danger, to the unwary 
travellers on top of the cars. At the starting point in the middle 
of the town four roads converge, and here the network of wires 
and cables is nothing less than an outrage on the esthetic sense. 
For the Corporation Mr. A. Fidler, A.M.I.C.E., has been directly 
responsible for the contract, and Mr. D, F. Adamson, M.I.E,E., is 
the resident engineer. The contractors for the whole of the work 
are Dutilh-Smith, McMillan, and Co., of London, 
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RAILWAY MATTERS. 


Ir is stated that the low fares in vogue on the Central 
London Railway have entailed a loss of £42,000 on the Metropolitan 
Railway during the first half of this year. 


Mr. Rickig, deputy locomotive superintendent of the 
North-Western Railway of India, has been appointed locomotive 
superintendent of the Eastern Bengal State Railway. 


It has been estimated that the cost of locomotive 
ower on the railways of the United Kingdom, but including 
stationary engines for pumping, &c., averages 9°988d. per train 
mile. 


NotWITHSTANDING that the Metropolitan Railway Com- 
vany’s trains ran 31,000 fewer train miles than in the June half 
fast year, the coal bill was £3000 in excess. The gross receipts 
decreased £32,000, whereas the working expenses increased £7000. 


Tue London and North-Western Railway Company 
has distributed to its entire outdoor staff white broad-brimmed 
linen caps for use during the present hot weather. Needless to 
state the men appreciate very much this thoughtful attention on 
the part of the directors, 


Apvices from Bulawayo state that a scheme is on foot 
to carry a line of railway beyond the Victoria Falls and 300 miles 
to the north, where rich copper mines are said to await develop- 
ment, It is estimated that the coal traffic will be very large, and 
sufficient to make the railway pay. 


Tue report of the New Zealand Midland Railway Com- 
mission submitted to the Colonia! Parliament shows that the total 
expenditure of the company on the railway was £1,108,628, of 
which sum £654,411 was for actual construction, while the remain- 
ing £454,217 was expended on supervision, commission, salaries, 
the cost of raising capital, and incidental expenses, 


In his report on the Uganda Railway, Colonel Gracey 
says it is difficult to form any reliable estimate of what the cost of 
completing and ria by line will be, and the following figures 
are merely offered as the best rough approximate that can be 
made :—The total amounts to £5,206, 000. of which the Colonel 
estimates that about £400,000 will be spent after March 31st, 1902. 


In the six months ending June 30th, 1891, the City and 
South London Railway Company carried 2,412,000 passengers, 
which total had risen to 4,170,000 in the June half of 1900, and to 
5,888,000 in the past six months, From the opening of the line 
in December, 1890, no fewer than 72,780,000 passengers have been 
carried, without the loss of one life in the actual running of the 
trains. 


Two hundred and ten railway accidents were reported 
in the United States during May. The number includes 78 colli- 
sions, 127 derailments, and five other accidents. Thirty-three 
persons were killed, and 138 injured. A general classification 
shows that nine accidents were due to defects of road, 28 
to defects of equipment, 46 to negligence in operating, 12 to un- 
foreseen obstructions, and 115 are ‘‘ unexplained.” 


A wriTER to the Hastern Morning News says it is quite 
impossible to carry on a conversation with a neighbour in a carriage 
ona mono railway owing to the noise caused by the running wheels. 
Moreover, on the Ballybunion line in Ireland, where the speed 
“rarely exceeds sixty miles amhour,” reading is a practical 
impossibility, says the same writer. We are informed that such a 
speed as sixty miles an hour is unknown on this line, and very pro- 
bably twenty-four miles would be above the average. 


Besrps other railways, Peru possesses two lines which 
cross the Cordillera at great heights, the culminating points on 
the Central and Southern Railways being at about 15,000ft. above 
sea level. These lines have cost millions sterling to construct, 
and if extended over various districts would certainly, the British 
Consul reports, add to the development of trade and of the 
mining industry, and would also open up the eastern region, 
which, in richness and variety of vegetable products, is equal to 
any other tropical part of South America. 


Tue Metropolitan District Electric Traction Company, 
which has entered into an ement to ‘‘electrify” the District 
Railway system, has been registered at Somerset House, Mr. 
Yerkes is chairman, and associated with him are brown Brothers 
and Co., the New York bankers; Mr. T. Jefferson Coolidge, 
formerly United States Ambassador to France, and president of 
the New England Trust Company; Mr. Frederick Ayers, of 
Boston ; Mr. Tae H. Mitchell, president of the Illinois Trust and 
Savings Bank ; Mr. John H. Parsons, of the Union Traction Com- 
pany, and others. 


Tue receipts of the Great Eastern Railway Company 
in the past half-year show a steady rate of expansion, except under 
the head of minerals. There is an increase under each of the 
following heads of traffic receipts, viz.:—£10,070 in season tickets ; 
£54,761 in other passenger traffic ; £2226 in parcels ; £18,384 in 
merchandise ; and £1785 in cattle, The coal traffic, on the other 
hand, shows a decrease of £32,656. The continental traffic shows 
anincrease of £6393, and continues to make satisfactory progress. 
Although 250,987 fewer train miles were run, the coal bil] was 
ernie or 30 per cent. higher than in the corresponding half of 
ast year, 


A COLLISION between two passenger trains occurred 
close to ean Station on Saturday night. As the 8.55 p.m. 
train from Saltburn was opposite Polam cabin—where the main 
line north and south crosses the line to the east—it collided with 
an empty passenger train which was being shunted on the main 
line. Fortunately both were proceeding slowly—from five to ten 
miles an hour—and both engines appear to have arrived at the 
angle of the points simultaneously. The buffers became locked, 
and the front wheels of the engine of the Saltburn train were 
derailed. Twelve persons complained of injuries. The lines were 
blocked for two hours, 


Tue report of the Eastern Railway of France for 1900 
shows that the gross receipts amounted to 192,259,453f., or an 
lncrease over the figures for 1899 of 14,718,783f., to which gain 
the passenger movement contributed no less than 11,578,000f. 
A per aggregated 103,509,361f., or an increase of 8,247,234f., 
and net receipts, which amounted to 88,750,092f., show a gain of 
6,471,549f. over the previous year. In 1892 the company had to 
have recourse to the Government guarantee to the extent of nearly 
29,000,000f. In 1900 the company was in a position to repay the 
State more than 104 million francs, which brings the total sum 
oe to the Government in the last ten years to nearly 15 million 


AN article appears in an American poner on railroading 
on “Apprentices in Railroad Shops,” by Mr. A. M. Waitt, a 
intendent of motive power and rolling stock on the New York Cen- 
tral and Hudson River line. The author suggests the following 
programme ina term of four years :—First year: One month in 
tool room ; ten mouths in erecting shop, on both engine and tender 
Work, including trucks ; one month on bolt cutter. Second year: 

Welve months’ machine work—drills, one month ; lathes, three 
months ; planers, three months; slotters, two months; milling 
machines and boring mills, three months. Third year: Three 
—— air-brake work, including all parts of air-brake repairs; 

ree months’ brass work; six months’ vice work, including rod 
-— link work, Fourth year: Five ths’ heav hine work, 
inc uding tire lathe, quartering machine, heavy planer, &c.; three 
months’ firing on the road ; four months in erecting shop, includ- 





ing practice in valve setting. 





NOTES AND MEMORANDA. 
Tue Berlin correspondent of the Standard states that 


only nineteen of the seventy Berlin tram lines arenow worked by 
horse traction, One hundred and eighteen cars are still drawn by 
horses, while nearly a thousand are driven by electricity. 


As far as can be asserted from available returns and 
estimates, the total population of the Kingdom of Norway at the 
close of the century was 2,220,000. The first Lag oy Norwegian 
census was taken in 1801, when there were only 038, so that 
the home population has increased by about 1,337,000 during the 
course of the century. 


In the Cripple Creek District, the greatest gold mining 
centre of America, electrical distribution of power has been adopted, 
owing to the dearness of coal and thescarcity of water. There are 
two supply companies at work, and the charge for power varies 
between 2 and 4 cents and B.T.U, Aircompressors, pumps, and 
hoists furnish the chiet load, 


EXPERIMENTS have been made at Setersdalen, Osterden 
Works, near Bergen, and Fei Works, near Haugesund, Norway, 
for the production of nickel, which has heen in abeyance since 
1896-98, but little seems to have been attained owing to want of 
capital to procure modern appliances. It is stated that the best 
deposits could be profitably worked. 


Tue alternators employed on the Manhattan Elevated 
Railroad, New York, are the largest in the world. They are of the 
revolving field fly-wheel type, and measure 42ft. in height. The 
normal output of each machine is 5000 kilowatts at 75 revolutions 
per minute, 7.e., 263 amperes per terminal at 11,000 volts under 
non-inductive load, with a frequency of 25 cycles per second. 


Peru has affected a complete change in her monetary 
system since 1897, She has discarded silver as a principal currency 
and adopted the gold standard. Not a single note of any kind 
is allowed to be issued. The disastrous results of the paper issues 
in former years have inspired the people of this republic with such 
a profound disgust of paper money that any attempt to resort 
again to this circulating medium would meet with the most 
determined opposition. 


THE measures adopted by the Peruvian Government for 
the introduction of a gold standard have been successful. The total 
amount of gold coin, consisting of sovereigns and half-sovereigns, 
imported into Peru from 1897 to December 31st, 1900, was £610,315, 
and the amount of Peruvian coins of precisely the same weight and 
fineness as the British gold coins, minted at Lima during that 
period, was £137,471, thus making a total of £747,786. All business 
transactions in tho chief towns of Peru are now done in gold on 
the basis of 10 soles to the £1. 


In a report which has recently been issued by the 
Swedish Agricultural Department attention is drawn to numerous 
waterfalls in the country which could be successfully utilised for 
the development of motive power. It is estimated that the avail- 
able energy of the principal waterfalls in Sweden is from 2,000,000 
horse-power to 4,000,000 horse-power. The national coal bill for 
last year amounted to considerably over £3,000,000, and it is 
pointed out that this sum might be considerably diminished by the 
employment of natural motive power. 


In the spring of 1900 some tests were made in 
Christiania with Spitzbergen coal, large quantities of which are 
reported to have been discovered at Cape Boheman on the northern 
side of the Ice Fjordandat Advent Bay. But the trials at various 
factories and on railway locomotives are not said to have been very 
favourable, though it is thought that the Cape Boheman coal is 
suitable for making gas; while it is claimed for the Advent Bay coal 
that it seems to be good steam coal. The quantity experimented 
with was not, however, sufficient to make regular trials. 


AttHouGH the balance-sheet of the Manchester Ship 
Cana] Company has not yet been issued, the traffic returns for the 
half-year just ended are now to hand. The total receipts amount to 
£143,543, as compared with £139,336 in the first half of last year, 
an increase of £4207. For the first three months the financial 
result of the new berth rents did not realise anticipations, the 
receipts only amounting to £67,286, as compared with £69,408 
during a similar period last year, a decrease of £2182. The 
latter three months of the half-year, however, have proved much 
more profitable. 


In a paper read at the recent meeting of the American 
Society of Mechanical Engineers, Mr. C. H. Robinson gave the 
results of efficiency tests of a 125 horse-power Westinghouse gas 
engine. The average thermal efficiency of the engine was 20°05 ; 
the figure corresponds to 171°66 B.T.U. per indicated horse-power 
minute. The mechanical efficiency corresponding to the test was 
79°39 per cent. Tests were made to determine the distribution of 
heat in the engine. At the lowest horse-power of the series 10 
per cent. was accounted for by the indicator, 32 per cent. went 
in the exhaust, and 58 per cent. in the jacket water. At the 
highest horse-power these figures became 26, 44, and 30 per cent. 
respectively. 

Some time ago M. Michelin, whose name is familiar in 
connection with pneumatic tires, made some important experiments 
with different kinds of tires on an electric cab. He found a solid 
rubber tire better than iron or wood on snow-covered ground, but 
inferior when the road is hard and smooth. An electric cab was 
run two kilometres on solids at an average speed of 13°94ft. per 
second, and the energy taken was 1,037,680 watt-seconds, e 
same cab, with four pneumatics, made the same distance on the 
same day with 817,840 watt-seconds, Another experiment was 
made with 17°9 per cent. energy economy, and 5°3 per cent. gain 
in speed. The starting pull on a dead level was found to 
14 per cent. lower with pneumatics, the trial being effected by 
weights added to a pan connected to the car through a pulley. 


Some experiments were carried out recently by Mr. 
W. Nernst and Mr. H. Reynolds to ascertain the conductivity of 
solid electrolytes at high temperatures, The substance, in the 
form of thin rods, was heated in a platinum oven, consisting of a 
thin tube of magnesia with 10 per cent. steatite, wound round 
with platinum wire, the winding being plastered over with 
magnesia. The temperature was determined by a thermo-couple. 
Contact was made at four points of the rod, and three readings 
taken on a Kohirausch bridge so as to eliminate the contact resist- 
ances. Pure oxides were found to have exceedingly high resist- 
ances. Mixtures, however, conduct comparatively well. Mixtures 
of Thoria, Zirconia, and Ceria conduct badly, as also do mixtures 
of Yttria and Erbia. Mixtures between these two groups, how- 
ever, conduct relatively well. 


A CONSIDERABLE amount of attention is being given at 
resent to the design of change-speed gears for motor cars. The 
lang gear has a toothed wheel on the motor shaft which gears 
with a similar wheel which is free to revolve upon its own axis. 
Both wheels are enclosed in a casing which is itself mounted about 
the motor shaft, and from which the power is taken at varying 
speeds. The casing is so shaped that it forms passages for the 
circulation of a liquid with which it is filled. The normal action 
of the toothed wheels is to circulate this liquid through one of the 
passages, and under these free conditions the casing remains station- 
ary. A valve is fitted in this passage, and it can be closed either 
partly or entirely at will, Whencompletely shut the circulation of 
the liquid is stopped, and the whole apparatus is then compelled to 
revolve with the motor shaft. By regulating the degree to which 
the valve is opened, a progressive clutch action is obtained, and 
the speed of the casing can be varied from that of the motor to 
zero, 





MISCELLANEA. 


Last Sunday the death took place of Mr. John 
Henderson, of the firm of D. and W. Henderson, Limited, ship- 
builders, Glasgow. He had been ill for some time. 


A LarGE trunk main of the Bristol Waterworks Company 
burst on the south side of the city on Sunday, and a torrent of water 
tore up the road before finding an outlet down a lane, 


ANOTHER steel five-master is being built at Geestemiinde. 
The ship is to have a displacement of 8200 tons, or 2000 tons more 
than the Potosi, the longest and swiftest five-master now in exist- 
ence, says the Standard. 


CONSIDERABLE progress has been made with the con- 
struction of the marine drive at Scarborough. The drive extends 
round the foot of Castle Hill, and will be 4400ft. long. The North 
End wall has been built for a distance of 2500ft. 


One firm of engineers and shipbuilders at Copenhagen 
has works covering 15 acres and employs 2000 hands. The 
power for driving the machinery is chiefly electric. The company 
has a dry dock 470ft. long with a depth of 24ft. 


THe German Portland cement factories are much 
affected by the gradual loss of the American market, the United 
States producers being able to cover almost the entire demand in 
America. Hitherto Baden factories have been compensated by the 
large home inquiry, but in 1900 there were not so many public 
works in hand, and buliding in general was sharply checked by the 
high price of money. 


Tue Secretary of State for Foreign Affairs has 1 eceived 
a despatch from his Majesty’s Consul-General at Havan, stating 
that tenders are invited by the Mayor of Havana, not iater than 
September 25th at noon, for sewerage system and street paving 
of the city of Havana, Information will be furnished on application 
to Lieutenant W. J. Barden, chief engineer, city of Havana. No 
— was made on a similar call for tenders published on March 29th 
ast. 


A METHOD of ripening cream has been invented by an 
eminent Danish bacteriologist, Mr. A. Zaffman. The cream is 
directly fermented with a pure preparation of bacteria, which causes 
ali cream to sour in such a way that the butter obtains the very 
best taste and flavour, and enablesit to keep fresh for a long period. 
By this new method of ripening the cream direct, it is said to be 
possible absolutely to prevent any deterioration in the butter from 
one day to another. 


THe King’s new yacht Victoria and Albert was 
inspected on Monday, and formally passed out of Portsmouth 
Dockyard hands prior to being commissioned by Commodore the 
Hon. Hedworth Lambton. The crew of the old Victoria and 
Albert are to serve in the new vessel, supplemented by some 
specially selected men, her complement numbering over three 
hundred. The yacht will be ready in time to proceed to Cowes 
for the regatta week, 


WE have received an advance copy of a little pampblet 
called ‘‘ Rhineland,” which opens up fresh holiday districts in the 
little-known side valleys of the Rhine, a country, the author states, 
even more charming and varied than the Ardennes. Leaving 
London in the evening, and the chief Northern and Midland towns 
in the afternoon, it is possible to reach some of these valleys early 
the following afternoon, «i@ Harwich and the Hook of Holland. 
The author of the book is Mr. Percy Lindley. 


THe West India Committee’s circular, issued on 
Monday night, says :—‘‘It is understood that the Government 
contemplates the introducticn of a system of wireless telegraphy in 
the West Indies. The first islands to enjoy the advantages of 
Signor Marconi’s important discovery will, it is said, be Trinidad 
and Tobago, while as soon as the necessary financial arrangements 
can be made, communication will be established between Antigua 
and Montserrat and between St. Kitt’s and Nevis.” 


THE formal opening of the electric tramways and the 
switching on of the electric light at East Ham took place on Thurs- 
day, 18th inst. Both systems have been installed by the District 
Council. The total length of tramway track authorised is 93 miler, 
Of this 44 miles are completed, extending from Ilford to Manor 
Park and Beckton, and from Plaistow to Barking. The authorised 
expenditure for the tramwaysis £89,980, and for the electric lighting 
£50,613. The overhead trolley system has been adopted for the 
tramways. Dick Kerr and Co. were the contractors, 


Previous to 1897 no attention had been paid to the rich’ 
veins of copper existing in the Cerro de Pasco district of Peru, but 
since then this industry has been developed considerably. The 
lower workings of the mines, where rich ores are expected to be 
found, are under water, A syndicate formed in Lima has obtained 
a concession from the Peruvian Government, which was granted on 
October 26th last, for the purpose of carrying out the drainage 
work. The object is to continue the perforation of the Rumiallana 
Tunnel, the construction of which was discontinued more than 
twenty years ago. 


Tue British Consul at the island of Pemba states that 
the establishment in Pemba of a brick and tile factory, for the 
making of which articles there exists abundance of most suitable 
clay, would require but little capital, and would prove to bea 
paying undertaking. The man who will introduce tiles into East 
Africa at a price to compete favourably with corrugated iron— 
that universal but most unsuitable of roofings for the tropics—will 
make his fortune, and will earn in addition the gratitude of all 
those whom he will have spared the sweltering discomfort entailed 
by living under an iron roof. 


In Germany higher prices for coal seem likely to become 
permanent, says a consular report. The coalfields are not 
numerous, can hardly be said to occupy a central position, and 
until the canal system is better developed the supply of coal is net 
likely to be fully equal to the inland demand, much less for the sea- 
ports. Many of the glassworks, potteries, and factories in Saxony 
and Bavaria suffered severely in 1900 for want of fuel. The disaster 
would have been much greater but for the imports from England, 
and despite the heavy cost of freight, British coal was able to 
penetrate far into Central Germany. 


THosE who have followed the ingenious experiments 
originated by Prof. Hele-Shaw for studying the motions of a fluid, 
will be interested to know that somewhat similar investigations are 
being made on air. The apparatus and the method are the inven- 
tion of M. Marey, Membre de ]’Institut, and would appear to have 
been inspired by Prof. Hele-Shaw’s system. M. Marey makes the 
movements of air contained in a suitable glass-sided box visible 
by injecting numerous jets of smoke, forming planes laminating the 
air. The results are photographed by the aid of magnesium flash- 
light. An interesting description of the apparatus appeared in a 
recent number of La Vie Scientifique. 


On Wednesday, July 24th, about one hundred of the 
membersof theSociété Technique del’ Industriedu Gazen France who 
are on a visit to London, were entertained at the Hotel Cecil by their 
English confréres, members of the Incorporated Gas Institute and 
the Incorporated Institution of Gas Engineers, the chair being 
occupied by Mr. Corbet Woodall. After the usual loyal toasts, that 
of ‘‘ La Société Technique” was given in felicitous terms by Mr. 
Thomas Newbigging, and was responded to by Monsieur Cornault, 
who then proposed ‘‘ The Gas Institute, and The Institution of Gas 
Engineers,” To this, Mr. S. W. Durkin, of Southampton, and Mr 
J. W. Helps, of Croydon, replied. A number of the guests were 
subsequently shown over the House of Parliament by Sir John 
Aird, Bart., M.P, 
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CHINA.—Kg.iy anp Watsu, Limirep, Shanghai and Hong Kong. 
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GERMANY.—AsuHER anv Co., 5, Unter den Linden, Berlin. 

A. TweiTmyer, Leipsic ; F. A. Brocknavs, Leipsic. 
INDIA.—A. J. Compripas anp Co., Railway Bookstalls, Bombay. 
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JAPAN.—KgLLY anp WALsu, Limitep, Yokohama. 
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§. AFRICA.—Gorpon anv Goren, Long-street, Capetown. 
R. A. THompsow anv Co., 33, Loop-street, Capetown. 
J.C. Juta & Co., Capetown, Port Blizabeth, & Johannesburg. 
AUSTRALIA.—Gorpon anp Gorcn, Melbourne, Sydney, and Brisbane. 
R. A. Taompson anv Co., 180, Pitt-street, Sydney; Mel- 
bourne, Adelaide, and Brisbane. 
TURNER AND HENDERSON, Hunt-street, Sydney. 
NEW ZEALAND.—Upron anv Co., Auckland ; Craio J. W., Napier. 
CANADA.—MontREeaL News Co., 386 and 388, St. James-street, Montreal. 
Toronto News Co., 42, Yonge-street, Toronto. 
UNITED STATES OF AMERICA.—InrernationaL News Co., 83 & 85, 
Duane-street, New York. 
Supscriprion News Co., Chicago. 
STRAITS SETTLEMENTS.—Kagtiy anp Watau, Liuirsn, Singapore. 
CEYLON.—W1isavarTNa aNnp Co., Colombo, 
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REPLIES. 


J. F. J. (Tydfil).—Apply to the Secretary, Institution of Civil Engineers, 
Great George-street, Westentnater. 

W. H. B.—The articles on light oil motor cars would not be improved by 
illustrations, They are not intended to be descriptions of details of 
a which you will find illustrated in various treatises and 

8. 


J. M. (Sheffield).—The circular web crank shaft was, we believe, patented 
by Mr. T. orsdell, whose address is Stonycroft, Arnside, Carn- 
forth. He will tell you, no doubt, whether you are or are not at 
liberty to make crank shafts with circular webs. 

G. T.—There is no book, so far as we are aware, devoted solely to Corliss 
gears. You will find several types illustrated in our last volume in 
connection with the Paris Exhibition. If there is any special point 
on which you want iofurmation we shall be glad to help you. 

T. D.—The tube would weigh about 314 Ib ; your question as to its 
strength is too vague. It depends altogether on how it is supported. 
If it is merely resting on knife edges 15ft. apart it will probably carry 
not more than about 500 Ib. near the centre, and permanent deflection 
will be reached befure that. 

J. B.—Tubes have been fitted in the furnace as you suggest, and did no 
good. It is quite possible for a tube to be burned out while it is well 
supplied with water, b of incrustation. In locomotive engines 
water tubes are being used with good results, but the conditions are 
quite different from those obtaining in a marine boiler. 

J. H. T. (Eastbourne).— There are strong advocates for both systems. 
The lide rule is possibly the quicker, but logarithms are less likely to 
lead to an error in decimals. There are several good books of tab‘es. 
Bottomley’s is suitable for a beginner. Woodward's A B C for general 
use. Chapman and Hall publish a book on drawing, by Mr. Butterfill, 
which would suit your purpose. 











MEETING NEXT WEEK. 


Tae InstiTvTION oF JuNIOR ENoingERs.— Monday, July 29th, at 
6.30 p.m., Visit the Electric Lighting and Tramways Installation of the 
East Ham District Council, Nelson-street, East Ham. 
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THE LIABILITY OF TRADES UNIONS. 


Ir is difficult to overrate the importance of the decision 
to which the House of Lords has arrived upon the appeal 
of the Taff Vale Railway Company against the Amal- 
gamated Society of Railway Servants. For the first time 
we have a clear and final definition of the responsibility 
of a registered union for the unlawful acts of its agents. 
The part which this particular Society took in the dispute 
last year between the Taff Vale Railway Company and 
its servants is, no doubt, well within the seuumauies of 
our readers. Suffice it to say now that the Amalgamated 
Society, by its energetic officers, Mr. Bell, the general 
secretary, and Mr. Holmes, the local secretary at Cardiff, 
displayed great activity on the side of the strikers, par- 
ticularly in preventing, or persuading men from entering 
into the railway company’s service to take the place of the 
men on strike. The railway company accordingly brought 
an action against the Amalgamated Society and the two 
officers claiming an injunction “to restrain the defen- 
dants from watching or besetting, or causing to be watched 
or beset, the Great Western Railway station at Cardiff, 
or the works of the plaintiffs, or any place where they 
might happen to be, of any workman employed by or 
preparing to work for the plaintiffs for the purpose of 
persuading or otherwise preventing persons from work- 
ing for the plaintiffs, or for any purpose except merely 
to obtain or communicate information, and from procuring 
any persons who might have entered or might enter into 
contracts with the plaintiffs to commit a breach of such 
contracts.” Upon the issue of the writ the railway 
company immediately applied to Mr. Justice Farwell, who 
was sitting as vacation judge, for an interim injunction in 
the above terms, and the Amalgamated Society took out 
a summons, asking that it should be dismissed from the 
action on the ground that a trade union could not be 
sued in its registered name. Fortunately for all who 
desired to see a clear decision of the point of law, the 
facts were not seriously disputed. That there was 
‘besetting ”’ for the purpose of preventing or persuading 
men from joining the railway company’s service, and not 
merely for the lawful purpose of obtaining or communi- 
cating information, there was no doubt. That being so, 
and the connection of Mr. Bell and Mr. Holmes with 
the acts of which complaint was made being also clear, 
there never was any real defence to the application for 
an interim injunction so far as these officers were con- 
cerned. The injunction issued against them, and has 
been accepted without appeal. 

The position of the Amalgamated Society was different. 
No such proceedings against a trade union in its 
registered name had ever been brought to a successful 
issue. Although it was, of course, plain that the unlaw- 
ful acts of the officers of the Society had been done as 
officers and on behalf of the Society, the latter con- 
tended that it could not as such be brought within the 
grip of the law. The Amalgamated Society was 
registered, it is true, under the provisions of the Trade 
Union Acts of 1871 and 1876, but, nevertheless, it could 
not be sued for its tort; it was neither a corporation nor 
an individual, nor a firm or partnership; whatever it was 
in the eyes of the law, there was no known way in which 
it could be made liable as a body for its acts. That was 
the contention of the Society. It did not prevail before 
Mr. Justice Farwell ; it was successful in the Court of 
Appeal, and has been finally rejected by the House of Lords. 





Mr. Justice Farwell took a little time to consider his 
decision, and in a judgment, admirable alike for its 
lucidity of expression, for the learning displayed, and the 
fearless application of settled principles of law to the 
new conditions, he granted the injunction against the 
Society, and refused its application to strike out its name 
from the action. The Society appealed from this 
decision, and with success. The Court of Appeal decided 
that a trade union registered under the Acts of 1871 and 
1876 could not be sued under its registered name, on the 
ground that, apart from any statute, the Society was not 
an entity known to the law, and that, in the opinion of 
the Court, there was nothing in the Acts of Parliament 
from which an inference could be drawn that the Legisla- 
ture had enacted that a trade union could be sued in its 
registered name. 

In the House of Lords the case was argued with all the 
skill and completeness that it deserved, nay, demanded. 
The Lords took time to consider their opinions, and the 
decision of the House was unanimous and positive. The 
judgment of the Court below was reversed, and the order 
of Mr. Justice Farwell restored. “If,” as the Lord 
Chancellor observed, ‘‘the Legislature has created a thing 
which can own property, which can employ servants, 
which can inflict injury, if must be taken to have 
impliedly given power to make it sueable in a court of 
law for injuries purposely done by its authority and pro- 
curement.” To quote Lord Macnaghten, “‘ the substan- 
tial question, as Mr. Justice Farwell put it, is this—has 
the Legislature authorised the creation of numerous 
bodies of men capable of owning great wealth, and of 
acting by agents, with absolutely no responsibility for the 
wrongs they may do to other persons by the use of that 
wealth, and the employment of those agents? In my 
opinion Parliament has done nothing of the kind. I can 
find nothing in the Acts of 1871 and 1876, or either of 
them, from beginning to end, to warrant such a notion.” It 
is needless to quote more; suffice it to say that the House 
adopted in its entirety the reasoning of Mr. Justice 
Farwell. 

It is now finally and definitely settled beyond appeal, 
that a registered trade union can be sued in its registered 
name for the consequences of the unlawful acts of its 
servants or agents done withits approval. When we say 
thatit isso “ finally settled,” wedo not, of course, mean to 
imply that another state of things cannot be set up by 
another Act of Parliament. Whether a Bill to undo this 
decision would ever have a chance of passing into an Act ; 
whether any Government would have the courage to intro- 
duce it and carry it through, our readers can readily form 
an opinion. Nor do we overlook Lord Lindley’s empha- 
tic expression of opinion that a trade union and its funds 
might be made liable in a suit directed merely against its 
officers and trustees; in other words, that it would not 
be necessary to sue the union in its registered name. This 
was a dictum only so far as the particular case was con- 
cerned, but we have no doubt that, if the point ever arises 
for decision, the result will bein accordance with the opinion 
soexpressed. As matters stand, therefore, no such trade 
union can initiate or support any picketing or besetting 
movements, except for the lawful purpose of ‘“ obtaining 
or communicating information,” without exposing itself 
and its servants and agents to an injunction, and render- 
ing its funds liable to the payment of costs and damages 
to the injured party. In the present case the Taff Vale 
Railway Company is now at liberty to proceed with its 
action, and seek to make the interim injunction it has 
obtained perpetual, and, further, to recover damages 
from the coffers of the Society. Whether it will think 
proper to take this course, or whether it will rest content 
with the success it has achieved, or whether, if the action 
be prosecuted, the Amalgamated Society will offer a 
defence, we do not pretend to know. We have noill-will 
to trade unions, as such ; on the contrary, we think that, 
rightly conducted, they are capable of much good. But 
we have always protested against attempts to prevent a 
man from using his brains or his muscles in lawful work 
as he thinks best for his own , and we do not seek to 
disguise our satisfaction that a further obstacle has been 
put in the way of a tyrannous exercise of the power of 
majorities in this direction. 


THE MINERVA AND THE HYACINTH. 


THE competitive trials of H.M. Minerva and Hyacinth 
terminated on the 20th inst. with the arrival at Ports- 
mouth of the first-named cruiser at 9.50 p.m., and 
the second at 11.25 p.m. No official figures are avail- 
able, but the statements published are, we have rea- 
son to believe, substantially accurate. It would be waste 
of space to recapitulate the history of the experiment. 
Our readers who are not fully informed we must refer 
to our recent impressions. Last week we illustrated 
both ships, and gave their leading dimensions. During 
the run from Plymouth to Gibraltar the engines of both 
vessels were worked as nearly as possible at 7000 horse- 
power. Each ship reported herself on arrival, and then 
continued steaming with the intention of emptying her 
bunkers, and so ascertaining her endurance at the stated 
aco The Hyacinth steamed altogether for 103°5 

ours, and the Minerva for 150 hours. How much coal 
the Hyacinth had on board then we do not know. She 
was driven into Gibraltar, because her boilers leaked so 
much that the fresh water feed could not be maintained, 
the evaporators being overpowered. The Minerva lost 
about two hours repairing machinery. It is stated that 
at 4 p.m. on Wednesday, the 17th, the signal was made 
‘light up and proceed to England.” Three-quarters of 
an hour later the Hyacinth was steaming at 18 knots. 
At 5.15 p.m. the Minerva was steaming at full speed. 
On the run home fogs were encountered three times, by 
which the ships were delayed. But always the Minerva 
was the faster boat of the two. A boiler tube burst on 
board the Hyacinth, and a fireman was soseverely scalded 
that he had to be sent to Haslar Hospital. Both ships 
are to join at once in the manceuvres. We may inciden- 
tally mention here that on the run out Vice-Admiral Sir 
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C. E. Dozaville, Mr. J. Milton, and Mr. Wood were on 
board the Hyacinth, and Mr. Bain, Mr. List, and Com- 
mander M. E. Browning were on board the Minerva. 
Before the run home they changed ships. 

A consideration of the circumstances of the trial shows 
that the results were curiously typical. In every way 
they support the contention of those who advocate the 
superiority of the Scotch boiler over water-tube gener- 
ators; but they do more than this. They go to show 
that the recent high-pressure practice of the Admiralty 
is in no wise better than the older system. It will be 
remembered that the Minerva is comparatively an old 
vessel, built in 1895. She has triple-expansion engines 
with cylinders 33in. + 49in. + T4in. x 3ft. The 
boiler pressure is 155 lb.; revolutions, 140; indicated 
horse-power, 9600. She is at all powers faster than the 
Hyacinth ; precisely why no one knows. Carefully con- 
ducted tank experiments proved, we understand, that what 
may be called the tow-rope resistance of the two cruisers 
is about the same. No doubt the defect of the Hyacinth 
lies in the way in which her power is applied, that is to 
say, in her machinery. The performance of the Minerva 
was quite uneventful. The only defect manifested was 
the breakage of the bolt of an excentric strap, and the 
consequent bending of one of the straps. The defect 
was made good with spare gear in two hours. The 
ship was quite ready to start again on her homeward run 
the moment her bunkers were filled. 

Leaving the Minerva fora moment, we turn to the 
Hyacinth. During the first hours of the run out all went 
well. Then the loss of water began. The evaporators 
can supply between six and seven tons of distilled water 
per hour; but this was insufficient to make up the loss. 
A very curious feature of this loss is that it was found 
impossible to trace it to its source. The connections and 
pipes seemed tight, water did not run into the furnaces, 
nor was it found in the bilges. The loss was not due to 
priming, of course, because the water would have re- 
appeared in the hot well. The only explanation is thai 
a multitude of very small leaks are equal in effect to one 
or two large leaks, and that the water was evaporated 
and went up the chimneys. A most careful overhaul 
took place at Gibraltar, and there everything was tested 
by the hydraulic pump. Not satisfied with this, the ship 
was taken out of harbour and run for twelve hours to 
make certain that every joint was tight. This being done, 
she returned to harbour; fires were drawn, and the 
boilers cooled down. 

We now come to the run home. The statement that 
within less than two hours from the receipt of the signal 
to light up the Minerva was at full speed may appear 
incredible. It is, however, perfectly true. No wonder 
will be felt that the Hyacinth with water-tube boilers 
should get steam quickly, but the performance of the 
Minerva comes as a surprise. It was not a case of 
banked fires. While in harbour one boiler out of the 
eight was under steam to supply electric light, &c. On 
the day before the return voyage began both ships were 
moved into the outer harbour, or roadstead; and as 
there was some wind, the pilot refused to move the 
Minerva with only one boiler going. Steam was, there- 
fore, raised in two other boilers. As soon as the vessel 
was moored the fires were entirely drawn, the steam 
blown down through the condensers, the smoke-box 
doors opened, and the boilers cooled down for about 
twenty-four hours. When the order to light up came 
one boiler was carrying 150 lb.; in two boilers the tem- 
perature of the water was at 190 deg. Fah.; in the five 
remaining boilers it was 90 deg. Fah., that being 
the temperature of the stokehold—not much in excess 
of that of the air on shore. The engines were still 
warm. Both ships started the moment the engines could 
give them steerage way. It is no matter of wonder 
that the Hyacinth should get away quickly, but the 
fact that the Minerva was so little behind cuts the ground 
from under the feet of those who maintain that the 
Scotch boiler is too slow for naval purposes. The 
draught was never forced; it was assisted by the fans, 
the pressure not exceeding about half an inch. No 
doubt the result was secured by boiling the top water, 
the bottom water remaining comparatively cold. Ifa 
hydro-kineter had been used several hours would have 
been lost. This is by no means a solitary instance of 
what can be done in an emergency. The boilers were in 
no way injured. On the run home they were properly 
treated. They were never forced beyond their legitimate 
power — 8400 indicated horse-power—which they can at- 
tain with assisted draught. 

As to the Hyacinth, we are told that some anxiety was 
felt about her Belleville boilers; and this seems to have 
been justified by the deplorable accident to which we 
have referred. We have said that the performance 
of the two ships is opposed to the theory that the 
high pressures recently adopted by the Admiralty are 
economical. The Hyacinth has four cylinder triple- 
expansion engines, the cylinders being 26in. + 42in. 
+ 48in. + 48in. x 2ft. 6in., maximum revolutions 
180. It is officially admitted that the engines of the 
Minerva are more economical, although it is claimed 
that the boilers of the Hyacinth evaporate about 9 per 
cent. more water per pound of coal. So far as can be 
said, in the total absence of official figures, it appears 
that the Minerva burns less coal per mile, other things 
being equal, than the Hyacinth. The engine friction of 
the latter, because of the short stroke, high speed, and 
high pressure—250 lb.—must be greater than that of 
the Minerva’s machinery. The coal burned for all pur- 
poses, expressed in terms of indicated horse-power, was 
as nearly as possible the same for both ships, just under 


The history of the trial is, as we have said, typical. 
We have the steady old Scotch boilers, fairly used, and 
doing their duty perfectly in the one vessel, and in the 
other we have the Belleville boiler doing as it would 
seem it always does when pressed. The ship could 
hardly reach Gibraltar at seven-tenths of her full power, 
the old trouble, leakage, driving her into port; and be 


it remembered that the Hyacinth is comparatively a new 
vessel—1898—that her machinery has been in charge for 
many weeks of Mr. Gaudin, and that nothing was left 
undone to make her a success. The Minerva, on the 
other hand, working up to a higher fraction of her full 
power, gave no trouble whatever, and beat the Hyacinth 
in speed. 

A statement appears in the pages of a contemporary 
to the effect that when it was found that the Hyacinth 
was being outpaced by the Minerva, her Belleville 
boilers were forced up to 10,000 horse-power, yet the 
ship went no faster through the water :—‘‘ The Hyacinth 
is much more powerfully armed than the Minerva, but 
her 2000 additional horse-power gives her no appreciable 
advantage. The trial has demonstrated that the reputed 
speed of the Hyacinth class is fictitious, for, owing to 
causes which cannot here be inquired into, it is now 
known that any effort to attain more than 9000 horse- 
power is labour and fuel wasted. Thus at 7000 indicated 
horse-power the speed of the Hyacinth was 17°9; at 
9400 it was 19 knots; and at 10,000 indicated horse- 
power it was still 19 knots.” This is only partially true. 
The particular result named seems to have been due to 
the state of the weather, and to no other cause. Both 
ships are affected by rolling, and that to an extent which 
deserves investigation. One type of roll appears to have 
a greater effect in reducing speed that any other; why, 
no one, so far, seems able to explain. 

The result of the whole trial is precisely agreeable to 
our forecast. It has added nothing very new to 
the existing stock of knowledge. The Minerva’s 
machinery behaved just as it has always done. Her 
Scotch boilers maintained their reputation, and showed 
once more by how little the Scotch boiler failed a few years 
ago, and then only as the result of bad design and improper 
management. The Belleville boilers of the Hyacinth 
again did just what was to be expected. It will be 
remembered that we said that the only novelty to be 
anticipated in their performance would be that they had 
gone to Gibraltar and come back without a breakdown. 
This novel experience was not provided. We venture to 
think that in the light of the results of this trial the 
Admiralty may feel thoroughly justified in proceeding to 
fit the ships of the Navy with properly-designed cylindrical 
boilers, until such time, say, five years hence, as they 
have reason to believe that a really satisfactory water- 
tube boiler is available. 


OSTENSIBLE ECONOMIES, 


Numpers of men are imbued with the idea that 
ostensible economies remain unrealised, principally 
because of the stupidity of those who would benetit by 
change. We receive many letters in the course of the 
year to this effect. The arguments used by our cor- 
respondents are in the main quite sound; their defect is 
that they are out of proportion—lop-sided, so to speak. 
The fundamental mistake made is, we think, the depre- 
ciation of the intelligence of those most nearly concerned. 
The apostle of progress never seems to understand the 
precise basis of action of those whom he would convert. 
He cannot think as they think. Our own conclusion is 
that much denunciation and argument are the result of 
a fairly well-defined ignorance concerning what is and 
what is not really economy. A very crude example of 
what we mean is supplied by the man who asserts that 
costly steam machinery should be put down in places 
where coal good enough for the purpose can be had for 
three or four shillings a ton. In a word, as we have just 
said, the sense of proportion seems to be lost. The ex- 
penses of a factory or a shipare classed under many heads. 
The reformer only takes cognisance of one. 

A few salient examples of the mistakes committed 
may be given with advantage, we venture to hope. They 
may perhaps serve to guide clever minds out of error 
into fields of invention or development where they can 
work profitably. One of the first that suggests itself is 
the improvement of the ordinary Scotch marine boiler. 
It is admitted that a great deal of heat passes away up 
the chimney. If this could be saved it would be a very 
good thing. No one disputes the general proposition ; 
but the shipowner regards it from one point of view, the 
reformer from another. The shipowner holds that the 
saving to be effected in fuel may not be worth the cost, 
and that, furthermore, a risk may be incurred which he 
is not disposed to take. We may cite schemes for fitting 
water tubes into ordinary cylindrical furnaces. It is 
quite possible, or even probable, that these might be com- 
petent to save fuel, promote circulation, and otherwise 
do good ; but vertical tubes cannot be used, because they 
would prevent a man from getting through the furnace 
into the back uptake. Small longitudinal tubes have 
been fitted; but the augmentation of heating surface is 
very trifling, and these tubes are liable to rapid corrosion. 
The shipowner holds that the bursting of a tube in a 
furnace might disable a ship, or even involve her total 
loss; and he, being a wise man, will not incur the risk of 
using such tubes. It is beyond all question that the 
use of superheated steam effects a great saving in 
fuel. But the shipowner may lose more than he would 
possibly save in this way by demurrage resulting from 
the breakdown of the superheater. Very often ships 
are worked under time contracts. Thatis to say, freight 
must be delivered at a stated port on or before a fixed 
date. No saving in fuel would, perhaps, compensate 
for the loss which would be incurred if the ship did not 
keep her engagements. It may be taken as a fixed 
rule that, in the first place, the boilers and engines of a 
ship must be competent to keep her running and earning 
money. This is, beyond all others, the first condition of 
success in ship owning, and no invention, no matter what 
it promises, or, indeed, accomplishes in the way of 
economy of fuel, will receive the smallest consideration 
if it involves a risk that it will interfere with the active 
and continuous employment of the ship. It is quite 
safe to say that numbers of merchant ships are now 








working with a consumption under 2 lb. of coal per 





Let us suppose that 


indicated horse-power per hour. 
some improvement in the engine or boilers brought down 
the coal to 1:5 lb. per indicated horse-power per hour, and 


that the total power of a —— vessel is 1000 horses— 
rather high foratramp. The saving to be effected is thus 
500 lb. per hour, or, say, one-fifth of a ton. Coal in the 
bunkers costs on an average, let ussay, 40s. per ton, much 
more abroad, much less at home. The saving effected 
will thus be 8s. per hour, or, for 500 hours’ steaming, 
£200. This may appear to be a very substantial saving, 
yet it represents but a small proportion of the whole cost 
of working the ship. The toll paid by a large tramp 
steamer for passing through the Suez Canal is two or 
three times as large a sum as suffices to buy coal enough 
to carry her from London to Bombay. The great cost of 
the improvement, and the expense of its upkeep, may 
easily render the so-called saving a loss instead of a gain. 
In one word, it must be borne in mind that the outlay on 
bunker coal is only one of many outlays required in 
working a merchant steamer, and the gain to be had, even 
when apparently substantial, may not be worth any- 
thing. 

A discussion has gone on for some time in our columns 
concerning American and English locomotives, their 
merits and demerits. We have no intention for the 
moment of plunging into this controversy ; but we may 
cite some of the arguments held by our correspondents 
to illustrate our present thesis. The English locomo- 
tive is, we are told, built with great care in order that it 
may last a long time, and precautions are taken that it 
shall be economical of fuel. The great object of the 
designer is to produce an engine which shall do a given 
amount of hauling at the lowest possible expendi- 
ture. The American engine is, we are told, on the 
other hand, designed without much regard to durability or 
economy of fuel. It is intended to do the greatest pos- 
sible amount of haulage in the course of a year without any 
regard to the consumption of fuel or the wear and tear of 
the engine. There are so many tons of grain or minerals, 
or passengers to be moved, and the engine is intended to 
move the utmost possible quantity per year, irrespective of 
coal burned or the more or Jess rapid destruction of the 
engine. We have here very good examples of two sys- 
tems. The advocate of perfection will maintain that 
the English method is the better of the two. The traffic 
manager in the United States holds that his system is 
the better, and he points to the fact that he can move 
grain and minerals at about half what it costs in this 
country, in some cases much less. Those who condemn 
either the English or the American system are unwise. 
It does not appear that any sound judgment can be 
formed unless all the conditions of traffic are under- 
stood, and we give their proper value to each argument. 
Thus the average price of coal in the United States is but 
a little more than one-half its cost here. An American 
locomotive might burn 60 Ib. of coal per mile and not be 
more costly to run than an English engine burning 35 |b. 
or 40 lb..per mile. Again, the American contention that 
it is prudent to get all the work that can be got out of 
anengine as quickly as possible is quite opposed to 
English ideas of thrift. Yet the condition of traffic in the 
United States may justify a policy, based on the value of 
change, which finds little favour in this country. Once 
more we see that an ostensible economy may not be an 
economy at all. 

Last week we directed attention to another phase of 
the subject—the ostensible economies to be realised 
by saving bye-products. What is true of manufac- 
turing chemistry is true of many things in engineering. 
Proposals for saving this, that, and the other, are very 
plentiful, and often very ingenious and specious. The ways 
in which they fail are legion, and frequently impossible 
of anticipation. No doubt many illustrations of the un- 
pleasant fact will be recalled by our readers. We 
remember one in which a very great saving in fuel was 
to be effected by the use of a certain cupola. All that 
the inventor pronounced in this way was obtained, but a 
clean casting was not to be had. The true reformer, 
the man who can and will do good, must have an in- 
timate knowledge of every ramification of the business 
in which the improvement is to be effected. The work 
of the inventor by no means, whether he will or not, 
begins and ends with the production of a new machine or a 
new process. If either is important, a particular branch 
of a trade may be revolutionised. The Bessemer process 
is an instance in point; but inventions by comparison 
with this insignificant, affect the course of business. An 
economy in the production ‘and use of steam in a parti- 
cular case may be followed by pecuniary results out of all 
apparent proportion to the magnitude of the saving. If 
inventors and reformers would but bear in mind the 
proposition that, just as there is no such thing as an 
isolated phenomenon, so there is no such thing as an 
isolated improvement in either engineering or manu- 
factures, much more really good and useful work would 
be done, and less time would be wasted in denouncing 
an inappreciative public, who, after all, probably under- 
stand their own business better than any other people in 
the world. 





aes 
ses 


EXTENSION OF THE CANAL SYSTEM OF AUSTRIA. 


Durine the last thirty years the question of improving, 
extending, and augmenting existing internal navigable water- 
ways has been seriously taken up by the majority of European 
nations. Quite recently, according to latest advices, Austria 
has completed a very elaborate scheme for the further deve- 
lopment of her present canal system. The nucleus of this 
general extension, in the form of some trunk and branch 
lines, has existed for about twenty years. But the necessity 
has arisen for a thorough re-modelling and re-organisation of 
former routes, with the double purpose of enabling boats of 
larger tonnage to use them, and to render them capable of 
becoming efficient and available links of communication in the 
proposed great national réseau. The whole scheme comprises 
the construction of four new inland waterways. Of these 


the longest connects the river Oder with the Weichsel and 





The Oder 


the Dneister, and has a total length of 300 miles. 
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rises in the Austrian province of Moravia, and is one of the 
chief rivers of North Germany. It becomes navigable 
at Ratibor, a town in Silesia on its left bank, and 
drains an area of 50,000 square miles. The Dneister 
flows through Austrian Galicia, and at its mouth is 
much obstructed by mud flats and sand banks. Another 
canal, 215 miles in length, will join the waters of the Elbe 
to those of the Oder, and a third will place in communica- 
tion the Danube, the Moldau andthe Elbe. A distance of 160 
miles of waterway will effect a junction between the Oder and 
the Danube. Including minor branches and affluents, the 
total projected line of internal navigable channels will 
amount to 1040 miles. An investigation of these new routes 
leads to the conclusion that the differences in the levels are 
serious, and are a good deal greater than those obtaining in 
the canal systems of Germany. The differences in the 
relative average of the gradients are as nine to one. Under 
these conditions, the larger number of locks required is a 
matter of grave consideration. This difficulty may, however, 
be considerably reduced by the employment of lifts, each of 
which would be a substitution for a certain number of locks, 
and do the same work with more ease and greater rapidity. 
It is barely a month since a Waterways Bill was laid before 
the Reichsrath at Vienna proposing to construct tke four 
canals we have mentioned. The whole work is estimated to 
require twenty years for construction. The funds for the 
purpose are to be raised by a loan, bearing interest at 4 per 
cent. and redeemable in ninety years. It may be mentioned 
that the construction of the great sluices by the Austrian 
engineers at the point where the Danube bifurcates into a 
river and a canal is a very fine piece of work. These sluices 
were erected and in working order some time ago, and were 
intended to secure the metropolis from any danger arising 
during floods. 


NAVIGABLE BALLOONS, 


Wuist the science of transportation on land and water 
has made gigantic strides within a century, the science of 
flight has made hardly appreciable progress in a period many 
times as long. We have had within the last twelve months 
sensational reports of the conquest of the air by Herr von 
Zeppelin, and to-day, in another place, our Paris corre- 
spondent gives some account of M. Santos-Dumont’s 
invention. Neither of these designs is in any sense a flying 
machine; they are simply balloons rendered in a small 
measure navigable by the use of propellers and rudders ; 
they are lighter than air, and being incapable of developing 
a sufficient velocity to defy the breezes with which they 
have to contend, they are in a greater or less degree the 
servants, not the masters, of the air. They both, moreover, 
expose considerable surfaces, and being of great length, are 
unwieldy and unmanageable. M. Santos-Dumont’s conten- 
tion that one ventures into the air with a balloon to support 
him, just as a person enters deep water with a safety collar 
round his neck, is ingenious; and if it were conceivable 
that his experiments would ultimately lead to the rejec- 
tion of the balloon and the production of true flight, 
would be justifiable. It would seem, however, to have 
rather the opposite tendency, for every step towards the im- 
proved navigation of balloons puts the problem of flight 
further into the background. Whilst fully appreciating the 
ingenuity which has been developed by the desire to produce 
navigable balloons, it is impossible to regret that attention is 
not more steadily directed to a more fascinating and more 
intricate problem, and a problem, moreover, of which the 
solution is likely to be more widely useful. The mysteries of 
flight have been very largely discovered by the patient 
investigation of many workers—M. Marey in particular—and 
there is no longer any difficulty in producing a model which 
will lift and propel itself after the manner of a bird or insect, 
and by following the same physical laws. The problem 
resolves itself almost entirely into a matter of power for 
weight, and successive improvements in this direction are 
sufficient to give grounds for the hopethat a motor of a power 
proportionate to the power developed in flight by a bird— 
weight for weight—-may ultimately be made. After that it 
will be time to consider the manipulation of the machine and 
the provision of automatic means for preserving its equipoise 
in chance flaws of wind, and, most important of all, means 
for bringing it safely to earth. Experiments do not suggest 
that these things are beyond the skill and ability of mechani- 
cal engineers. 








THE WORLD'S PRODUCTION OF COAL. 


On Monday last was issued by the Board of Trade the 
seventh annual statement of the production and consump- 
tion of coal, together with the number of persons employed 
in the industry in the principal countries of the world. 
Ostensibly the return deals with the year 1899, but in several 
cases provisional figures are also given as to the products of 
1900. The statistics range over eighteen years, but short as 
this period is, the variations are in several instances quite 
remarkable. At the outset, we may say that the most striking 
feature in the returns for 1899 is that for the first time the 
United Kingdom has to take second place in the quantity of 
coal produced, being supplanted by the United States. The 
advance made by the latter country was phenomenal, for it 
showed an increase of more than thirty million tons. On no 
other industry in the States did the great trade boom leave 
such an impress, but such a rate of increase could not be 
maintained, the provisional figures given for 1900 only 
showing a further advance of about nineteen million tons. 

The five principal coal-producing countries of the world 
are the United Kingdom, Germany, France, Belgium, and 
the United States. The total coal output of the world is 
about 650 million tons per annum. Roughly speaking, one- 
third of this is obtained in the United Kingdom, and the 
joint production of this country and the United States 
accounts for nearly three-quarters of the whole. The follow- 
ing table shows how the industry has developed since 1883, 
the first year for which returns are available. Three years 
will be sufficient for the purpose of an effective comparison. 


TABLE I.—Quantity of Coal Produced. 





1883. 1890. 1899. 

Country. Tons. Tons. Tons. 
United Kingdom* 163,787,000 181,614,000 .. 220,095,000 
Russian Empiret.. 964,000 . 5,998, «» 14,565,000 
et ORT Sr 158,000 187,000 289,000 
erman Empiret.. 55,948,000 . 70,238,000 101,640,000 
Igiumt .. .. 18,178,000 20, 000 . 22,072,000 
Resmeat Fe tat 45 20,759,000 . 25,591,000 . 32,256,000 
Spaint sat Abe ted 1,044,000 1168,000 . 2,565,000 
Joa ee! 1008-000“. _ $'506.000 <._‘etra9to00 

Fig 008, ¥ 722, 
United States* 102,868,000 :. 140,888,000 |. 226,554,000 

* Tons of 2240 Ib, t Tons of 2204 Ib. 








From this table it will be seen that the greatest propor- 
tionate increase is in Japan, where the production has in- 
creased six-fold. Russia comes next with between three and 
four times the first amount; and Spain and America have 
more than doubled their output. Where the returns are 
given for 1900, it is shown that the increase still continues. 
The production in the United Kingdom was 225,181,000 tons ; 
German Empire, 109,225,000; Belgium, 23,350,000; France, 
32,587,000; Spain, 2,773,000; and the United States, 
245,422,000. 

The value of the product also shows considerable variation. 
But scant information is given about Russia and Sweden 
under this heading, and they are omitted in the following 
statement :— 


TABLE I1,—Value of Coal Produced, 


Country. x er _ 
United Kingdom 46,054,000 .. 74,954,000 83,481,000 
German Empire. . 14,681,000 .. 26,902,000 .. 39,472,000 
Belgium re 7,391,000 .. 10,740,000 .. 10,978,000 
France .. a 10,442,000 .. 12,278,000 .. 16,088,000 
ae as. on 464,000 .. 381,000 . 956,000 
Austria-Hungary 2 255,000 2.936,000 . 4,271,000 
pO” a 441,000 .. 1,089,000 .. 2.716,000* 
United States «. 88,228,000 .. 386,834,000 58,349,000 


* These figures are for 1898, the last available. 


It will be gathered from the above that, although the out- 
put in the United Kingdom has increased by about 40 per 
cent. between 1883 and 1899, the value has gone up nearly 90 
per cent. On the other hand, the quantity in the United 
States has more than doubled, but the value has only 
advanced between 60 and 70 per cent. The figures for 1900 
are more remarkable still. Some five million tons more 
were produced in the United Kingdom, but the value 
increased by more than 38 million sterling. In the United 
States the increase was over 23 million tons, but the added 
value was less than 143 million sterling. The fluctuation in 
price in the two countries within the last twelve years is 
shown below :— 


TABLE Ill.—Relative Prices per Ton. 


Years, United Kingdom. United States. 
SON is Se. tk ba at SEIU ak ao eee 
TEE «cc ‘cir othe oe 5 3} 
po Pe eae 8 5 94 
WHY 35: isn, Go es ce 45 
Se. ak, 40) Oe ae, ak ee . 4 8 
1900 . 10 9 . 55 


Turning to the British Possessions, we finda steady advance 
in the development of the vast mineral resources of some of 
our Colonies. For the early years, however, the figures are 
so incomplete that a comparison is somewhat difficult. In 
British India the output in 1899 amounted to 4,937,160 tons, 
or more than double the product of ten years ago. The 
average value was only 4s. 23d. per ton, but this low figure is 
accounted for by the extremely cheap labour which is so 
easily obtained. In the Colonies the value is higher, varying 
from 5s. 9d. in New South Wales to 15s. 9d. in Cape Colony. 
In Table IV. we give the returns for the principal Colonies 
for 1899 :— 


TaBLe 1V.—Quantity and Value of Colonial Coal, 1899. 


Colony. Tons. Per ton. 

e ¢€ 
New South Wales .. .. .. .. 4,597,000 5 9 
ae se ‘ 262,000 8 8 
Western Australia 54,000 9 7 
Queenslan: eu 494,000 70 
Tasmania... 43,000 . 711 
New Zealand 975,000 . 10 0 
Canada .. .. 4,506,000 . 91 
Cape Colony.. 186,000 . 15 9 
SE at. cox ape die ee WN es co Ge SS 

What is done with the coal produced? How much is used 


for home consumption, and how much is sent abroad? First 
we will take the total quantity used in various countries. 
The variation of quantity per head in any year is not great, 
so that the figures for 1899 will be sufficient :— 


TABLE V.—Consumption of Coal, 


Total consuraption. peeling 
Tons. Tons. 
United Kingdom 164,287,000 - 4-05 
Russian Empire 19,009, . 0-14 
Sweden Sa he 3,374,000 . 0-66 
German Empire 91,928, . 1-66 
Belgium ee 19,120,000 - 2-83 
France .. 42,812,000 . 1-10 
Spain ? 4,840,000 - 0-24 
ae 4,839,000 - 0-15 
Austria-Hungary 17,423,000 . 0-39 
_. Si 459,000 - 0-08 
United States .. 222,591,0C0 . 38-00 
eee 5,113,612 _ = 
Canada.. .. .. 7,150,758 . 1-48 
New South Wales 1,800,920 - 1-83 
Victoria ae al 794,618 - 0-68 
South Australia.. .. 390,719 - 1-07 
Western Australia .. 187,288 - 0-80 
Queensland 515,305 - 1-01 
ee 93,099 . - 0-51 
New Zealand .. .. 981,046 . - 1-30 
Cape of Good Hope . 377,714 . . 0-19 
Natal—1898 ce 80 262,147 0-37 


Much was made last year by some of the daily papers of 
the fact that a small quantity of coal found its way into the 
United Kingdom from America. The outcry was raised 
that we were losing our trade, and very soon we should be 
importing more than we exported. A comparison of imports 
and exports will show that there was but little cause for 
alarm :— 


TaBLE VI.—Imports and Exports. 


Excess of 
Imports Exports. Exports, 
Tons Tons Tons. 

United Kingdom 2,000 55,810,000 55,808,000 
Germany .. .. 6,771,000 16,483,000 9,712,000 
Belgium .. .. 8,511,000 6,463,000 2,952,000 
United States .. »311,000 275,000 8,964,000 
ee 99,000 .. 3,362,000 3,263,000 
New South Wales .. 2,000 .. 2,798,000 2,796,000 
a Se 14,000 164,000 . 150,000 
Labuan 9,000 . 38,000 29,000 


Even in 1900, when coal reached an abnormal price 
in the United Kingdom, the total imports were only 10,000 
tons. Against this the exports increased 24 millions, so that 
we sent away more than 58 million tons, against America’s 
net export of 5,794,000 tons. Nor is the latter figure likely 
to show much increase. The demands of home industries 
in the States will take all the increased production for some 
time to come, and there will be little to spare for other 
countries. 

Another interesting section of the return under review is 
that which gives the number of persons employed, and the 
amount of coal produced per head. . The latter varies in a 
most remarkable manner, ranging from 62 tons per head at 











the Cape of Good Hope to 490 tons in the United States. It 
is difficult, however, to make a strict comparison, as the 
returns from some countries are very incomplete. In most 
instances no distinction is made between those employed 
above and below ground ; and, further, there is no guarantee 
that each return includes every class of worker, as in this 
country, where all are bulked together. 


TABLE VII.—Persons Employed in the Coal Industry. 


Country. 1883. 1390. 1899. 
United Kingdom 8€9,600 .. 1,102,900 1,275,100 
Russian Empire .. 2»,752 40,571 .. 65 213* 
Sweden .. . an , 1,576 .. 8,048 
German Empire .. 370049 .. 465,018 669,520 
Belgium .. ae 187,021 .. 205,817 .. 217,696 
France’ .. 188,033 ., 203,135 258,685 
Spain... 9,280 .. 9,314 18,075 
Austria .. 39,694 48,748 62,943 
Japan .. .. —t 21,017 58 751t 
United States —t 318,204 401.221* 
| ee 23,172 32,971 72,267 
New South Wales 9, 18,780 18,556 
VNR cs 2 0 48 209 880 
West Australia .. —t —t 401 
Queensland .. .. —t —t 1,142 
Tasmania e 43 197 149 
New Zealand “0-0 —t 1,846 2,153 
Cape of Good Hope .. —t 387 2.936 
WO ad Sa ae “ee —t 583 2,796 

* 1898. + No returns. { 1897. 


The production per head of persons employed for the year 
1899 was as follows :—United Kingdom, 296 tons; Russian 
Empire, 171; Sweden, 139; German Empire, 268; Belgium, 
176; France, 214; Spain 142; Austria, 182; Japan (1896), 
93; United States (1898), 490; India, 68; Canada (1894), 
356; New South Wales, 445; Victoria, 298; Western Aus- 
tralia, 283; Queensland, 433; Tasmania, 289; New Zealand, 
453 ; Cape of Good Hope, 62; and Natal, 118 tons. 

A new statement has been introduced into this year’s 
returns, giving the coal brought to London by railway, canal, 
and sea. The figures given are partly based on returns 
supplied by the various railway companies, and show that 
the coal brought into the area within a radius of fifteen 
miles from Charing-cross in 1900 amounted to 15,745,658 
tons, compared with 14,577,943 tons in 1899, and 14,305,076 
tons in 1898. Of the total quantity of coal brought to Lon- 
don, a little more than one-half comes by sea—coastwise— 
and nearly the whole of the balance by rail, only 15,484 tons 
reaching the metropolis by canal in 1900. 








ENGLISH ENGINEERS AND RUSSIA. 





THE indications which continue to come to hand of 
increased activity in Russia in railway enterprises and indus- 
trial projects naturally suggest the question whether more 
business cannot be done with that country by British 
makers of railway material and of machinery. It is 
stated that surveying parties protected by troops are plan- 
ning the best route for a Russian railway across China to 
Pekin. The Mid-Siberian Railway extension scheme made 
round the south end of Lake Baikal and the proposed new 
line to Pekin would join it. Irkutsk, the chief town in 
Central Siberia, is likely to become a place of even greater 
trade importance than was at first expected, as instead of 
being simply the terminus of the Siberian Railway, it looks as 
though it would be a junction for three great railway routes to 
the East. Although the railway material which finds its way to 
Russia from this country is notso considerable in amount as it 
should be, yet it is satisfactory to find that it is increasing. 
The quantity of steel rails has improved from under a 
thousand tons in the first half of 1900 to 9053 tons in the 
first half of the present year, and the value from £6046 to 
£48,492. The most recent figures are also an augmentation 
over the year before last of 2000 tons in quantity and about 
£12,000 in value. The single month of June has, however, 
seen a much more marked advance, the amount of railroad 
material entering Russia from the United Kingdom 
having jumped from 53 tons to 3312 tons, and the 
value from £486 to £17,992. The amount of £18,000 
for a single month is cheerful reading. It is estimated that 
during the past thirty years forty-five English companies 
have been formed for trade enterprise in Russia, of which 
sixteen are petroleum companies and eight for producing coal, 
iron, steel, or machinery. Thecapitalin the petroleum com- 
panies is estimated at seven and a-half millions of English 
money, and in the coal, iron, steel, and engineering companies 
at about four millions. English iron and steel works which 
roll black sheets suitable for tinning have been doing an excel- 
lent Russian business since the present year opened. The 
value of that trade up to the opening of July reached more 
than £115,000, or an improvement of more than £30,000 over 
the corresponding period of last year. Russia should prove 
an increasingly valuable market for some departments of the 
British engineering and iron and steel trades in the early 
future. With an area nearly seventy times that of the United 
Kingdom, and a population as yet not more than three and 
a-half times as great, the trade possibilities of the Russian 
Empire are enormous. 








Boston ELEVATED RaiLway.—The Boston electric elevated rail- 
way was opened for traffic on June 10th, It is about 54 miles long, 
with loop termini, and is operated in connection with the tramway 
tunnel under the busy part of the city and with the electric tram- 
way lines of the suburban districts. A third rail, 19in. outside of 
the running rail, carries the electric current. One of the running 
rails carries the return current, while the other carries the signal 
current. The road is operated by automatic block signals, with a 
rail circuit. The trains have devices for automatically applying the 
brakes in the event of their running by a danger signal, so that 
each home signal is set one train length—or 180ft.—in the rear of 
the track section which works it. Thus a train does not release one 
signal until its first car has passed 180ft. beyond the next signal. 
The stations are of steel, with copper sheathing. The cars are 
46}ft. long, with end doors and platforms, and a door in the middle 
of each side, for use only during the ‘‘rush” hours. These middle 
doors can only be opened from the outside. Each car has motors 
and operating apparatus, and trains will consist of four or five cars. 
The cars have double bogies, and are equipped with air brakes, 
electric light, electric heaters, air whistles, &c. The central station 
has boilers of 6000 horse-power, in six batteries, with a chimney 
251ft. high and having a 13ft. flue. There are three vertical cross- 
compound engines of 4000 nominal horse-power each, running at 
75 revolutions per minute, The cylinders are 44in. and 88in. 
diameter and 60in. stroke. Each engine drives a generating unit 
of 2700 kilowatts capacity, at 560 volts. The station is equipped 
with the Hunt coal-handling system, fuel economisers, automatic 
stokers, Xc, 
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WIRE ROPE WORKS AT WAKEFIELD-LAYING SHOP 





WIRE ROPE WORKS AT WAKEFIELD. 
No. II. 


In our issue of the 12th inst. we described the manufacture 
of wire at Messrs. Cradock’s works down to its final stages. 
It is now tested thoroughly before being made into rope. 
Of every coil of wire drawn two pieces are tested, one 
being cut from one end and one from the other. There 
are two testing-rooms—Nos. 13 and 27. Here there are 
machines for testing the tensile strength, the torsional 
strength, and to bend the wire several times backwards 
and forwards through two right angles. If we describe 
one room—No. 27—this will serve as a description of both. 
First, then, there are two tensile testing machines, both 
made by Richard Kitchin, of Warrington. One can read 
up to 20 cwt., the other reading to 7000lb. With these 
the wire is tested till it breaks, and the result carefully noted. 
Then another piece of wire is put into a small machine with | 
two headstocks, one provided with a spring, and it has alsoa 
counter to register the number of revolutions it makes before 
a wire breaks. The wire is clamped into both headstocks 
and the machine put in motion by means of a small steam 
engine. The result is also carefully noted down, as is also 
the result of the small hand-worked right-angle bending 
machine. As an example of the results obtained, a wire 
destined for a tramway rope should test as an average about 
85 tons per square inch tensile strain. 

The wire is now ready to be turned into rope, and 
in this condition it is taken to compartments 10 and 11, 
which form the wire stores. These were comparatively 
empty, so we were informed, at the date of our visit, on 
account of the present great demand for rope rendering the 
keeping of a large stock of wire impossible, but the amount 
of wire in spite of this wasenormous. The process of making 
up into ropes is carried on in compartments 9 and 9a, 9a 
being reserved for stranding and 9 for laying. These two 
compartments are, roughly speaking, 210ft. by 90ft. and 270ft. 
by 70ft. respectively: In 9a there are no less than twenty-six 
stranding machines of all sizes for making rope from j,in. 
diameter to any size required. This rarely runs above lin. 
diameter in a single strand, although, in exceptional cases, 
a larger size is employed. The machines are placed so as to 
work at right angles to the length of the shop. The wire is 
brought in from the stores, and is wound on the machine 
bobbins on winders. The wire passes through the machine, 
is stranded into rope, and is delivered into shop No. 9—the 
laying shop—which is served by a 30-ton travelling crane, 
running the whole length of the shop. This crane is by 
Cravens, of Manchester, and is rope driven by a locomotive- 
type engine of about 25 horse-power, which is situated in 
compartment 16. There are in all six laying machines, capable 
of making cable of varying sizes up to 34in. in diameter. 
The ordinary running sizes, that is to say, the sizes of 
which most are made, vary from }in. to 1}in. in diameter. 
There is no need for us to describe the machines used for 
stranding and laying, as their general form is doubtless well 
known to our readers. Suffice it say that they are excellent 
of their kind. It is, perhaps, superfluous to mention that 
Cradock and Co. introduced and established Lang’s patent 








rope, this being a matter of general knowledge. The Lang 
ropes form a very large portion of the company’s business at 
present, being specially adapted to tramway work. Ropes of | 
both kinds were in progress of manufacture at the time of 
our visit. In both cases a hempen rope formed the core. At | 


wt 


the end of shop No. 9 there is a small building, No. 7. 


This is what is known as the ‘“‘ Compo House,” and in it are 
mixed the various servings for the finished rope. 


| two troughs underneath the floor level, in which the grease 
For | 


and blacklead, or tar, as the case may be, are prepared. 
the grease and blacklead there is a mixer, with two sets of 
revolving arms. The troughs are heated by steam pipes, so 
as to liquefy the compounds used, and into each of them 
dips a chain and bucket elevator, which raises the contents 
into reservoirs some 15ft. above floor level. 


taken to each of the laying machines, where they communi- 
cate with two reservoirs at the delivery end of the machine. 
The serving is lifted to the required level, so as to flow 
over the cable as it comes from the machine by means 
of two chain pumps, one or other of which is worked, 
according as it is desired, to use tar or 


shops for working the machines, two overhead and one under- 


| ground. The underground shafting is worked by a second 


engine in compartment No. 16. This is a Marshall single- 
cylinder engine of 80 horse-power. The shafting runs right 
to the end of shop No. 9, and drives, by means of a belt, an 
overhead shaft fixed on the end wall of the building. It is 
from this shaft that the laying machines obtain their power. 


which will presently be mentioned. 


all, which can deal with a rope in one piece weighing 80 tons, | 


without the strands being spliced or any joint in the rope. 
Power is transmitted to this machine from a shaft which also 
runs under the floor, being worked by gearing from the shaft 
already mentioned. The two overhead shafts which drive the 
stranding machines are, in their turn, driven by a horizontal 
engine of 200 horse-power, made by Musgraves. This is in 
compartment No. 17, and is on a level some 12ft. above the 
floor of the ropery. This engine drives by rope three sets of 
shafting. Two of these are in the ropery, and the other goes 
through into wire-drawing mill 18 and 18a. This engine and 
the two engines in 16 get their steam from the boilers in 
No. 22, which have already been described. As the rope is made 
it is wound on to drums and delivered by the crane on to 
specially made horse-drawn trucks for cartage to the railway, 
canal, or destination. We may here mention that Cradock 
and Co. make all the machinery for the wire-rope depart- 
ment—and make it excellently. On page 99 and above are 
engravings showing parts of the stranding and laying shops. 
The hemp ropes used for the cores of the wire ropes are all 
made on the premises. Indeed, the firm, as has been ex- 
plained, had manufactured hemp ropes years before wire 
ropes were first introduced. Now, however, the wire rope 
has in such a number of instances ousted the hempen rope, 
and such a number of new uses for the wire rope have 
developed, that the only hempen rope made by Cradock and 
Co. is that used for the cores of the wire ropes. These, how- 
ever, form a no inconsiderable item of manufacture. We 
may briefly sketch the methods employed. The hemp work- 
ing is carried on in rooms 2, 2a, in the rope walk 3 and in 
3a, which isa tar shed. In 26 is the engine which works 
this portion of the factory. It is driven by steam from the 
boilers in No. 22—a distance of some 370ft.—and is a hori- 
zontal single-cylinder condensing engine of some 60 horse- 
ower, made by Robey and Co., of Lincoln. In 2a are the 
emp manufacturing machines. The hemp is taken from 
the bales and is fed into one of two large carding machines, 
made by Lawson and Sons, of Leeds, This machine has a 


There are | 


} 


| 


The largest laying | 
machine of all is a huge piece of machinery, 71ft. long over | 


cowl over it containing an exhaust fan. After passing through 
this machine it is sent through a cleaning or intermediate 
machine, being then spun on a spinning frame into yarn. 
The bobbins on which this yarn is wound are then placed to 
the number of sixteen in a special frame, and the yarn is 
wound off them, spirally and in the skein, on to a warping 
mill or large winding wheel with spider arms. There is a 
travelling guide through which all the threads pass, and 


From these | which ensures the yarn being spirally wound in an even skein. 


tanks, pipes, with steam pipes running beside them, are | t get 
| venient form for dipping in tar, which is the next process. 


The object of this operation is to get the yarn in a con- 


The skein is removed from the warping mill and is taken 


| intact to building 3a—the tar house—where it is dipped ir 


| tar. 


grease for | 


the serving. Three lines of shafting run down these two | : n 
| the warping mill and put spirally round it. 








This building is detached from the other buildings and 
is made of corrugated iron, both these precautions being 
taken on account of the inflammability of the contents. 
Dipping and draining over, the yarn is once more taken to 

The original 
process of winding on is then reversed, the yarn being 
unwound from the skein and again wound on to the sixteen 
bobbins on the frame. It is then ready for being twisted 
into ropes. For this purpose the requisite number of 
bobbins, depending on the size which is desired for the 
finished rope, are mounted in an overhead frame—there is 


An extension of the underground shaft goes to building No.5, | room for 112 bobbins—-and the threads are led down ;to a 


stationary spinning head. Another spinning head is capable 
of running on rails the whole length of the rope walk, a dir- 
tance of some 350 yards. The spinning mechanism of both 
these heads is worked by means of an endless cotton rope 
running on wheels attached to the walls of the rope walk, 
The ends of the yarn are fastened in bunches to a number of 
hooks on the moving spinning head, and when the hooks 
revolve the whole head moves away from the fixed head. 
The ultimate size of rope required in this case also deter- 
mines the number of threads in the bunch. When the 
moving head has moved the requisite distance from the fixed 
head, a number—three generally—of the twisted strands 
already made are bunched together and hooked on to a hook 
on the fixed head, which in its turn is made to revolve and 
form rope, the movable head coming slightly towards the 
fixed head as the twist makes the rope shorter. On an 
average some 130 tons of hemp are turned into rope in the 
course of the year. 

In the foregoing we have sketched the principal operations 
carried out by the firm and have drawn attention to the 
various machines, &c., used in the manufacture. The science 
of wire rope making, however, is by no means confined to these 
alone. A rope may be most carefully made and constructed 
by the most modern and approved apparatus and yet be un- 
suitable for particular classes of work ; moreover, what is good 
for one kind of work is by no means of necessity suited to any 
other. It is absolutely essential that the material employed 
should be the best of its kind and of particular com- 
position. It may be taken broadly that only two classes 
of pig iron are used. These are Swedish and Cumberland 
pigs. For all kinds of power transmission Swedish alone 
is used. For all other purposes a mixture of Swedish and 
Cumberland is employed. All the raw material is bought on 
analysis, but in addition there is a large laboratory in the 
works, and a still larger building—No. 42—is about to be 
erected and devoted wholly to this purpose. Every piece of 
iron is analysed before it is used, as also is each ingot as it 
comes from thefurnace. The metal isalso tested mechanically, 
and detailed records kept, together with the pieces from the 
mechanical test, Messrs. Cradock owe not a little to the fact 
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that this system of analysis is rigidly enforced. Indeed, it 
would be practically impossible to carry on such a business as 
theirs if this were not done. : 

The company, in addition to making its own machines, 
carries out all its own structural work—buildings, roofs, &c., 
and also does a considerable business in the different iron-work 
fittings required in connection with rope-worked installations 
of various kinds. It also does all its own repairs. In con- 
sequence a well-appointed fitter’s shop is found in compart- 
ment 5, and here there are a number of lathes and other tools 
driven by an extension of the ropery shafting. This shafting 
also drives a Root’s blower placed underground, which supplies 
the blast for five smith’s fires in compartment 4 opposite. 
In the yard between the two there is a small Lancashire 
boiler, which supplies steam for a small steam hammer in the 
smithy, and also for a punching machine, made by Pitt’s 
Yorkshire Machine Company, of Liversedge. Cradock and 
Co. also manufacture steel tools in considerable quantity, 
especially those employed in rock drilling. Da: 

The lighting of the whole premises is by electricity produced 
on the site. The generating machinery is contained in build- 
ing No. 38, in which there are three Marshall engines taking 
steam from the boilers in No. 22—two vertical and one hori- 
zontal—driving three dynamos by belt. These dynamos are 
as follows :—One by Holmes, of Newcastle, of 25,500 watts ; 
one by Blaikey, Emmotts, of 37,500 watts ; and one by Ernest 
Scott and Mountain, of 44,000 watts capacity. All these 
three dynamos run at 110 volts, and are capable of working 
in parallel. There is ample room for additional plant, and 
there is already talk of putting it in. From our description 
it will have been noted that a number of engines are fed from 
a central boiler-house, and there is naturally considerable 
waste in taking the steam through long lengths of pipe. 
Messrs. Cradock are fully alive to this waste, and in the near 
future it is proposed to do away with several outlying engines, 
and to instal motors to take their place. Moreover, it is 
further proposed to do away with some of the longer lengths 
of shafting, and to use motors on the spot to do the work. 
There is not a doubt that this is an excellent move to make, 
for the saving is certain to be great. 

Of the remaining buildings there is not a great deal to say. 
The offices are large and well arranged, as are also the stores. 
From the plan, and the numbers on it, it will be possible to 
determine the use of any building which.we have not men- 
tioned. It will also be noticed that there are a cricket field 
and a bowling green for the use of the employés, who number 
about 280. Many of these live in cottages adjacent to the 
works, which are the property of the firm. A club-house for 
the men is also, so we understand, about to be built. 

We do not think that any comment from us is needed 
as to the work turned out by Cradock and Co. Their 
ropes are known the world over, and are likely to be even 
better known in the future than they have been in the past, 
seeing that the annual output from the works averages about 
3000 tons of ropes. 

We omitted to state in the first portion of this article, that 
the rolling mill and coggin mill in the steel works were built 
by Messrs. Taylor and Farley, of West Bromwich. 








LETTERS TO THE EDITOR. 


(1¥e do not hold ourselves responsible for the opinions of our 
correspondents. ) 





AMERICAN AND ENGLISH LOCOMOTIVES. 


Str,—After reading the articles by Mr. Rous-Marten and 
‘Locomotive Engineer” in your recent issues, one cannot help 
regretting that the Midland Railway authorities have not seen fit 
to publish a more complete account of the work done by their 
American-built locomotives. Up to the present the information 
before the public is only sufficient to stir up controversy, without 
being definite enough to enable experts, like your above-mentioned 
contributors, to speak with authority. Mr. Rous-Marten is, of 
course, correct in pointing out that American practice gives a 
locomotive greater reserve power than is usual in England ; but as 
he was apparently not aware of the fact that the American-built 
Midland engines had more heating surface than the English 
engines, his conclusions were open to the criticism of ‘‘ Locomotive 
Engineer.” 

The comparative figures which I am able to give below for the 
Baldwin engines and the English-built Midland engines show that 
the American engines have nearly 10 per cent. more heating sur- 
face, and were designed to give a greater maximum tractive effort. 
Consequently, if tested with equal train loads, although the 
American engine would be more efficient from the traffic point of 
view, the English engine would be working under conditions more 
favourable to a low rate of coal consumption. 


American 


(Baldwin). English. 
Cylinders .. .. .. .. .. J8in. x 24in. 18in. x 2¢in. 
Diameter of driving wheels ..  60in. 627in. 
Boiler pressure.. .. .. .. 180Ib. 150 Ib. 
Weight on driving wheels 83,100 Ib. 88,000 Ib. 
Weight, Sa - 100,200 Ib. 88,000 Ib. 
Heating surface, flues -. 1,247 sq. ft. 1,141 sq. ft. 

-° a re-box .. 125 sq. ft. sq. ft. 

in 3 total .. .. 1,872 sq. ft. 1,251 sq. ft 
Grate area .. .. 16-6 17-5 
Lap of slide valve jin. lin. 

” ” ee ysin din. 


It should be noted that although designed throughout for a 
working boiler pressure of 180 1b. per square inch, in accordance 
with American practice, yet the engines are being operated at a 
pressure of only 160 1b. per square inch. 

As pointed out by Mr. Rous-Marten, the American locomotive 
builder aims at large reserve power. To this end the valves are 
set with less lap than in England ; this uses the steam less economi- 
cally, but the locomotive can be considerably overloaded by the 
traffic department in case of an emergency. In America the loco- 
motive is regarded as an appliance for handling traffic with certainty 
and despatch, rather than as a machine for the economical con- 
sumption of coal. From this point of view, the most efficient 
locomotive is one which will satisfy the traffic department under 
emergency as well as under ordinary conditions, and less estimation 
is given to a locomotive which can show an economical coal sheet 
under favourable conditions, but which is liable to “lie down” 
under a press of traffic, The economy in coal shown by such an 
engine might be entirely misleading, for it is conceivable that the 
revenue obtained from a single carload added to the train might 
frequently pay for all the coal consumed during the run. 

I have reason to believe that during the late coal famine in 
London the American Midland engines proved very valuable in 
handling trains 10 per cent. heavier than could be taken by the 
English engines, 

Of course, the Midland Railway traffic conditions may render 
reserve power unnecessary, in which case the American engines 


sary, 
could be rated higher than the English engines, and in any case in 
tests which are to show the comparative coal consumption the train 
loads should not be eqyal, but should bear the same proportion to 
the maximum capacity of the respective locomotives. 
With regard to repairs, the English-built engines are standard 


from existing patterns, while for the American-built engines all first 
repairs would be special work and might involve new patterns 
charged to the repair account. 
In conclusion, I wish to disclaim any wish to praise American 
ractice at the expense of the English. Both have been developed 
by many able men and have given eminently satisfactory results in 
their respective spheres. Now, the presence of American locomo- 
tives on English railways appears to offer an excellent opportunity 
for an instructive comparison of the two systems. Surely, then, if 
any comparison is made, the fullest possible information should be 
given, both in the interests of fair play and as a matter of material 
advantage to the locomotive engineers of both countries. 
July 22nd, L, H. F. 





Sir,—I enclose a cutting from the Panama Stur and Herald, a 
paper published in English, a. and French, which has an 
extensive circulation in Central America, and down the West Coast 
of South America, and which seems to hold a brief for American 
trade against the rest of the manufacturing world, but especially 
against anything English. In all ways, fair and unfair, the editor 
never loses an opportunity to magnify the eevennges of what is 
American over what is English. The article enclosed is a fair 
sample of what I refer to. Perhaps some of your numerous readers 
may be in possession of the facts about this ——_ railway, and 
can enlighten me with regard to the particular incident referred to 
by our ‘* American correspondent.” The makers of these particular 
locomotives, whoever they are, will no doubt be able, and also be 
desirous, to have the real facts published. If the facts are stated 
incorrectly in this article, I will see that the proper correction is 
— in thesame paper. The paragraph states :—‘‘ A patriotic 

ut expensive attempt—says an American correspondent—has been 
made in Jamaica to substitute British for American locomotives on 
the Jamaica Railway. The rolling stock had run down, and having 
been used constantly without proper overhauling, the American 
locomotives had developed a shortness of steam on heavy grades, 
Under the impression that British makers could turn out engines 
better suited to the grades and curves of the road, five engines were 
ordered from England. On the trial of one of the new engines 
with five loaded and two empty cars the locomotives proved unequal 
to hauling the cars over a high bill. The weather was favourable, 
the locomotive was driven by the best engineer of the company, 
but it repeatedly ‘flunked.’ The grade, 1 in 36, had been regularly 
overcome by the American engines, drawing six loaded American 
freight cars. The American locomotives, in use five years, had 
cost about 9700 dols. each, while the British locomotives cost 
19,466 dols. each.” 

I take the liberty of writing this letter, as I am a regular sub- 
scriber to your journal, and from. my business here—in addition 
to the fact that I am an Englishman—am naturally interested in 
the expansion of British trade, W. ANDREWS, 

Colon, Panama, June 18th. 





Sir, —The articles now appearing in your paper on the “‘ American 
Locomotives,” by a ‘‘ Locomotive Engineer,” will, I trust, not be 
accepted as the expression of views of all the locomotive engineers in 
this country. 

Referring to article II., paragraph 1, page 43 of your issue of 
June 12th, the writer of the article implies that all experienced 
locomotive men know that the difference of 2in. in the stroke of 
the two engines is of slight importance. I for one deny such is the 
case, and consider there is a decided advantage in favour of the 
engine with the longer stroke. 

In the same paragraph the writer points out that the shorter 
stroke engine will require a higher average steam pressure in the 
cylinders. We know that the boiler pressure was the same in each, 
the higher average pressure could therefore only be had by usin 
a later cut off ; in other words, more steam out of the boiler, which 
in turn requires more water to be evaporated, so increasing the 
consumption of coal. But now for a very important fact the 
writer seems to have lost sight of. The higher average pressure 
leads to a higher exhaust, and causes a great waste of heat up the 
chimney; how much in excess of the engine with the lighter 
blast it is hard tosay. The writer—further on in the same article 
—concludes that the unproductive waste up the chimney may be 
due to some unfavourable proportion in minor details of the steam 
using machinery of the engines. I fancy the American engineers 
consider the length of stroke in the cylinder a very important 
detail, when they are increasing the stroke up to 30in. to gain 
power. 

As the one who made mention of the 50 per cent. additional oil 
holes, I agree with the writer that the Americans would not waste 
a farthing in making useless oil holes, But why does he assume 
possible defects that would cause the waste of pounds of money ? 
Why should there be any secret? We know that contracted orifice 
of blast caps is wasteful of fuel, that worsted trimmings is wasteful 
of oil ; why not get at the bottom of all this, and say wherein the 
Americans err, so that they may mend their evil ways? 

JOHN RIEKIE, 
Locomotive Engineer, Indian State Railways. 

Dumbreck, Glasgow, July 17th. 





THE DURR BOILER. 


Srr,—We observe in your numbers of May 31st and June 7th an 
article on the Diirr water-tube boiler, and as the article in 
question deviates from the path of an objective critique, and draws 
comparisons between the Diirr and the Niclausse boiler, much 
to the disadvantage of the former, we must ask you to kindly 
grant us space for replying to some obvious mistakes made in your 
report. 

In the first place, you state that daily rs gave currency to 
the rumour that the water-tube boilers had Hcy much reo Be 
in the German navy that it had been determined to discard them, 
but in the following paragraph you qualify the statement by sayi 
this rumour has not been authenticated, and we may say wit! 
regard to the Diirr boiler it is not likely to be authenticated, the 
results of proper trials being that it was decided that all large 
cruisers should be fitted with the Diirr boiler. The direct attacks 
made in your article we can only conclude are the result of in- 
sufficient information and study of the water tubular question, but 
we are desirous of replying to the many misstatements, as the 
deductions from such misstatements are necessarily delusive. 
Before going into details, however, we wish to refer to your 
statement that the Diirr boiler is only a copy of the Niclausse 
boiler. Apparently the writer of the article did not take the trouble 
to inquire sufficiently into the development of marine boilers, 
otherwise he must surely have found out that the Diirr boiler was 
made and constructed in 1883, at which time neither the Niclausse 
a or the Collet boiler was known at all to the engineering 
world. 

Then, again, we must give direct contradiction to your statement 
that for the Diirr boiler the Niclausse design is copied, with all the 
good features of the latter left out. Which good feature? 
The lantern of the Niclausse boiler or the adoption of cast iron 
which has given so much trouble in the Niclausse boiler, or the 
small area of the connection between steam drum and the headers, 
or the great resistance in the circulation of water in the headers 
and lanterns, which diminishes the circulation so much that it 
becomes insufficient to feed the bottom row of tubes, which involves 
the impossibility of forcing the Niclausse boiler. 

You further state the joints of the Niclausse tubes and the 
manner of holding them in place-are very superior to the Diirr 
boiler. Allow us, without referring to our own practical experience, 
to draw your attention to the experience of the German navy with 
the Niclausse boiler, as laid down by Marine Oberbaurath Kéhn 
von Jaski in the ‘‘ Marine Rundschau,” heft 5, 1901, e 547, 





the Diirr boiler. 
was fitted with the Niclausse boiler, as we are very sorry 


We have no wish to refer tothe Freya, which 
about 
this, seeing an experience of this kind does not strengthen the 
position of the water-tube boilers which have to fight their way 
against the antique cylindrical boilers. 

It very much surprises us to read what you say, that after such 
a run with high-pressure and forced draught the tubes have to be 


taken out and straightened. Where has this occurred! The 
report of Von Buchholtz on the constructive development of the 
Diirr boiler states, most distinctly, regarding this question, that 
the Diirr boiler can be forced to the extreme limit without any 
injury, and that the bending of ee can only happen in cases 
where the said pipes are much encrusted. 

You refer to the tendency of rapid external fouling of the Diirr 
boiler. To any practical mind this tendency is not greater with 
the Diirr boiler as compared with that of any other, while the 
Diirr boiler has this preference, that every part can be easily and 
quickly cleaned, and also can be got at without any difficulty, and 
toevery engineer it will be clear, should the necessity occur of taking 
out a tube in the Diirr boiler, the job can be most easily accom- 
plished. We have often proved, only for argument sake, that we 
are able to puta new tube in and get full steam again in course of 
one single hour, whilst it is most difficult with the Niclausse boiler, 
as proved on the Garibaldi, or with boilers having tubes connected 
both ends and expanded in. 

Your deduction that as a consequence of the above-mentioned 
tendency to fouling it necessitates using every endeavour to 
maintain a thin, regular, clear fire we do not understand, as we 
believe it essential for all water-tube boilers of whatever system to 
have a regular fire, otherwise the combustion must rily 
suffer. 

With regard to the fears expressed by your critic that all 
sediments and incrustive deposits will gather in the lower ends of 
the tubes, this can be entirely dispelled on the authority of Von 
Buchholtz, to whose article we have already referred, which states 
as the result of practical working that all sediments gather chiefly 
in the water chambers. 

Experiments on a large scale chiefly regarding these deposits 
and circulation have been carried out by Professor Gutermuth, 
Darmstadt, with the result that even the highest forcing of the 
Diirr boiler does not bring about irregularity of circulation ; on the 
contrary, the circulation is perfect both in bottom and top pipes, 
We send you particulars of the above-mentioned experiments for 
your information. 

We shall only be too pleased to have honest criticism upon 
the now well-known Diirr water-tube boiler, which is a tried syste, 
and has improvements in details which years of actual working 
have brought out, from the experience in the building of some 1600 
marine and land boilers which are working and giving satisfaction. 
It is facts and not theory that are wanted to-day in deciding upon 
the best type of water-tube boilers, and we have no doubt that the 
twenty Diirr boilers which are now being constructed for the English 
Admiralty will give the same satisfaction in their trials as thuy 
have given in the German navy. 

DUSSELDORF-RATINGER ROHRENKESSELFABRIK 

Ratinger b. Diisseldorf, (Vorm. Durr AnD Cv). 


uly 20th. A. GRABBONN. 


[It appears to us that it is possible the makers of the Niclaus<e 
boiler may have something to say concerning this letter. For the 
moment we reserve comment.—Eb. E.]} 








THE SIROCCO FAN, 

Sir,—I have read your most interesting description of this fan, 
and note the effect of the large inlet and multiplex blades or wings 
in passing large volumes of air. The fan is evidently specially 
adapted for large volumes at moderate gauges. 

I do not quite follow the estimation of the useful effect of this 
fan. The usual role is, Work = volume per minute » inches 
W.G. x 5°2 + 33,000 = H.P. in air, and this compared with 
driving power used. Taking the trial at 790 revs., we get 

6181" volume in cu. ft. x lfin. W.G. = 5°2 P. ner ft.2 





33,000 
= 1°89 H.P. in the air moved, 
Then H.P. electric being 3°29, 
The useful effect, or mechanical effect, works out as 

: 3°29 electric power : 1°89 H.P. air :: 100 : x 

= 57°44 per cent. 

ae 57°44 per cent. 
The heat test at 786 revs. with 7820 cu. ft. per minute, with W.G. 
1Zin., by the same rule gives us 1°96 H.P in the air. The electric 
H.P. is 3°85, or 56°1 useful effect for the installation, 

I call attention to this, as it is thus that electric motors applied 
to fans have to be calculated in fans for mines, and blowing an‘l 
other such installations. To go into the actual brake H.P. on 
the axle involves the use of delicate instruments, and the results 
have caused much controversy. As in the case of Monsieur H. 
Bochet’s tests of the Capell fan published in THe ENGINEER in 
1886, and also the tests of the same fan by Mr. D. K. Clark, 
Monsieur Bochet, concluding that the fan he tested so carefully 
gave 129 per cent. useful effect by rule work = a compared 
with work on the axle, and more by the ordinary rule, Mr. D. K. 
Clark, with less delicate tests, finding the useful effect was 120 per 
cent. 

The point the mining engineer wants to get at, as well as the 
engineer who puts down forced or induced draught, &c., is, what 
power is required to drive the fan with a , ha volume passing at 
a given water gauge. Mine fans, electric-driven, have given 80 per 
cent. useful effect on power of motor, compared with horse-power 
in the air, and in all applications of fans to actual work it is 
necessary to find what electric power or what indicated horse- 
wer is required to produce the desired result. The test of power, 
by throwing off the Felt and running the motor at the speed at 
which it was doing the required work, has often been found use- 
ful, as it reveals sometimes an unexpected loss by heating in the 
motor; but I do not think that a motor running without belt work 
on it is very reliable to arrive at the net work which is required to 
drive a machine. AsI said above, the point to find out is, what 
power in the driving motor is wanted? And from that we deduce 
useful effect. There are other interesting points in the figures in 
the tests which are worthy of attention. 
It is a pity trials up to 6in. W.G. were not made to bring out 
the work on the electric tested fans. Perhaps some of your readers 
can give their experience, MINER, 





S1r,—On going carefully into the figures given in your issue of 
June 21st on this subject, I find there are a few points upon which 
I should like some explanation, and to read the comments of such 
of your readers as are accomplished in this direction. 

In the first place, I presume the readings given in the fourth 
column of the first table ome 651 were taken by anemometer, 
as, though the first five ings are fairly in accordance with the 
theoretical velocities due to the U gauge pressure, the following 
three become increasingly higher than the pressure would warrant. 
This is perhaps due to the fact that in the case of the last four 
anemometer readings the discharge opening from the box was 
larger than the fan discharge. The last reading, 4332 F.P.M., is 
about equivalent to a pressure of 1,‘;in. of water, and accords with 
the pressure read when the box discharge approximated in area to 
the fan discharge. As the box discharge is further increased the 
pressure therein falls rapidly,and I think itis probable that if an 
évasé chimney had been attached to the box outlet a vacuum would 
have been read in the last observation. It might further be noted 
that the velocities in the second, third, and fourth anemometer 





You will there find proof as to where the Diirr er differs 
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readings are greater than in the first, although the pressure in 
the first was higher than in the following three, am here 
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ing that the pressure readings in a box of the dimensions 
pep not oe In some exhausting experinients I made 
recently where the volume of air moved was about 4 of that in the 
case under notice, and the box used was of aboutdouble thecapacity, 
the vacua readings varied as much as 50 per cent. in different parts 
of the box, owing to the effects of current on the gauge tubes, I 
have made a large number of experiments with a view to 
getting over this serious difficulty, but have not yet succeeded, 

1 take it that the weight of air discharged, lifted to a height 
equivalent to the pressure, was the basis upon which the efficiency 
was arrivedat. Now the volume of air discharged was computed 
by mutipl ing the velocity in column 4 by the area in column 2. 
But should not this product be again multiplied by % to allow 
for the contracted vein discharge! If we do this, the efficiency at 

jin, pressure comes down from 71 to 49 percent. In the case of 
the last observation the theoretical pressure to drive 12,000 cubic 
feet per minute through an opening 1°77 square feet area is Jin., 
and is equal to, say, 5 horse-power. But such a pressure was not 
read in any of the observations. If we similarly take % of this 
12,000, we find that the pressure necessary is but 1,jin., and 
the horse-power 24, which brings down the efficiency from 92 to 43 
per cent. Ar, Corron, 
Manchester, July 22nd. 





Sir, —This is the third or fourth discussion which has taken 
place in the correspondence columns of THe ENGINEER on fan 
etticiency. These do not appear to advance positive knowledge in 
any way. They have been shared in by men of very large experi- 
ence and by mathematicians of the highest reputation, and yet 
all that relates to the construction and efficiency of fans is just as 
empirical as ever. To put this in another way, it would be quite 
impossible to teach a student the theory or practice of fan work 
without running the risk of misleading him. 

In the present case a certain method of construction has for 
years been considered the best or ret the best. The fan blades 
were comparatively few in number and wide in area, Then Mr. 
Davidson appeared with a fan entirely opposed to preconceived 
notions, a fan with a multitude of blades about an inch wide, and 
with this he proceeds to beat all the older fans in efficiency and 
power; but this is not all. The new fan develops phenomena 
which are quite inexplicable on any existing theory. Why, for ex- 
ample, is the indraught to a Davidson fan nearly constant in amount 
all over the whole inlet area? How does it come to pass that this 
fan, drawing in air at a high velocity at one side only, bas no end 
thrust! I think I am correct in saying that Mr. Davidson pro- 
vided for this thrust in his earlier fans, and was surprised to find 
that no such thrust existed. This being so, where is the force 
that draws the air in applied by the fan‘ Ifa column of air is 
put in motion it seems as though there must be partial vacuum 








inside the fan case, but if this exists, why is there not a pressure 
endways! Tbe accompanying diagram will explain what I 


mean. 

The fan is shown by A. It is closed at the back by a plate. 
D shows the indraught air. B the delivery. The arrows C show 
the effort of the external air. Why does not this effort act to 
give a thrust along the line of the fan spindle ’ 


July 22nd, VORTEX. 





THE CONDUCT OF RAILWAY TRAFFIC, 


Sir, —Considerable interest is being taken in the new method of 
train loading now being tried on the Lancashire and Yorkshire 
Railway system, engine loads being calculated on a tonnage basis 
instead of by the number of wagons, asis the ordinary rule. So far it 
is said the experiment has been successful, particularly in regard to 
traffic from Liverpool, the necessity for running so many specials 
being avoided. In view of the greatly increased cost of working 
from various causes, and the decrease in net earnings, it is impera- 
tive some radical departure should be made in the general handling 
of traffic, or at least some new method tried, and it may be that 
the experiment now mentioned is in the right direction; but does 
it go far enough ? The idea certainly has the merit that no capital 
expenditure is necessary, but its application is extremely limited, 
and, after all, the increase in paying load per engine is small. The 
er increase in the tonnage of goods and minerals moved on 

ritish railways during the last twenty years has necessitated the 
building of a vast number of wagons for dealing with it, the result 
being a heavy increase in the number of trains required to be run, 
necessitating in turn in a many cases the doubling of the main 
lines, new sorting sidings, warehouses, &c. all this being done at a 
capital expenditure running into many millions. The increase in 
tonnage still continues, but it is quite certain some change in the 
handling of the traffic must be made, and that quickly ; the 
provision of more wagons of the ordinary type, more engines, and 
quadrupling of lines cannot go on. 

As a possible remedy it is suggested that covered wagons of 
30 or 40 tons capacity, tare 8 or 10 tons, be tried for long-distance 
traffic and gradually brought into use, This would mean dividing 
tho systems into sections, with centres for transhipment. It would 
be neccessary to ascertain the general tonnage passing between 
ie points, as, for example, Glasgow and London, Edinburgh and 

ondon, and Perth and London ; it might then be found that by 
transhipment at Perth three or four of these wagons could be 
filled, thus releasing a number of wagons of the smaller type, 
obviating in some cases several hundred miles of light running 
returning home empty. Glasgow and Edinburgh might easily each 
fill, say, six or eight more, and these would then be worked to the 
junction, where, with those from Perth, they would make up a 
train for Carlisle, where goods from the intermediate stations 
would have been transhipped into the larger wagons; a through 
train would then be made up for the South, the first tranship 
station being, say, at Preston, the next at Crewe, and the last at 
Rugby. This stock, being fitted with automatic brakes, could be 
timed similarly to fast passenger trains. In practice it would be 
found that the cost of transhipment is much less than is supposed, 
and in a well-equipped and organised shed the trains could draw 
up as at a passenger platform, and the goods be taken in and out 
in a very few mintues. Manchester, Stockport, Leeds, and 
Huddersfield, could each daily fill several through wagons for 
London, taken forward and worked together from Crewe. Goods 
from the South and London would be worked back in the same 
way. The same method could also be tried on the Midland and 
reat Northern systems, for through traffic, with, it is certain, 
beneficial results. 

Tranship centres might be established on the Midland at Carlisle, 
Hellifield, Leeds, N ottingham, Leicester, Manchester, and London, 
and on the Great Northern at Leeds, Doncaster, Grantham, Peter- 





dealing with goods traffic at country stations where the volume is 
small and the packages such as can, in most cases, be readily 
handled. At present many wagons are hauled about containing 
but a few hundredweights, whereas, in most cases, these goods 
could be despatched by a local passenger train without difficulty to 
the nearest tranship centre, so saving the stoppage of a goods 
train and the use of a wagon, or, if need be, special vehicles could 
be attached to certain passenger trains for this —— Extreme 
cases sometimes require extreme measures, and some such radical 
change is now really compulsory to prevent what, after all, is really 
a congestion of stock rather than of traffic. 

The working of the minor branches might perhaps with advan- 
tage be altered ; the traffic being in the majority of cases very 
light, smaller engines burning about 20 1b. per mile might be em- 
ployed instead of the larger engines such as are generally used, and 
which burn from 28 lb. to 341b, per mile. The branch trains are 
generally made up of from four to six coaches, whereas in by far 
the greater number of trips made two would amply suffice for 
traffic needs, and the lighter the load the lesser the demand on the 
engine. It is believed the Great Eastern Company is running 
some of its branch services in this way, but with what result is 
not known. The trouble on the rates question seems likely to 
arise again in the near future, and it is, therefore, necessary that 
every possible means of cutting down the running expenses 
should 5 tried. As to whether the suggestion here thrown out is 
feasible perhaps some of your readers may doubt, and in turn put 
forward some idea worth putting to a practical test. 

The question is admittedly a difficult one, but, however much so, 
it can be overcome. Nit DesPERANDUM, 
Burnley, July 19th. 





CAST IRON PIPE IN THE UNITED STATES. 


Sin,—We have read with much interest the articles that have 
recently appeared in your valuable journal on the subject of ‘‘ Cast 
Iron Pipe in the United States,” and beg leave to congratulate 
you on the thoroughness and correctness with which your Special 
Commissioner has treated the subject. 

The writer has had considerable experience in the manufacture of 
cast iron pipes in the States, having acted for four years in the capa- 
city of vice-president and general manager of the South Pittsburgh 
Pipe Works to which your Commissioner refers, and it occurred to 
him that perhaps you and your readers would be interested in a 
comparison of British and American — and foundry practice. 
He has therefore written the enclosed, which you are at liberty to 
use as you see fit. 

(1) £xtra length.—All sizes of American pipes measure in length 
about 12ft., exclusive of socket, whereas the small sizes of British 
pipes are only 9ft. It is very evident that the extra length of 
American pipes is an advantage. The expense per length is in 
both cases practically the same for inspecting and testing with the 
hydraulic press, for transporting to the trench, for lowering into 
the trench, for making the joint with the necessary supply of lead 
and hemp, and for excavating several cubic feet of earth under the 
socket, so that the joint may be properly caulked. There are in 
each mile of, say, 10in. diameter pipes, 587 lengths of British pipes, 
and 440 lengths of American pipes. Hence, if the total of this 
expense is ‘‘B” shillings for one length of pipe, it would be per 
mile 587 ‘‘B” shillings for British pipes, and only 440 “B” 
shillings for American pipes ; that is, the extra length of American 
pipes reduces the expenses of laying by 147 ‘‘B” shillings per mile, 
which is a saving equal to exactly 25 per cent. of the cost of laying 
British pipes. Nor is this the only advantage. In a mile of 
British 10in. pipe there are 147 more sockets than in a mile of 
American 10in. pipe. The socket of an average 10in. pipe weighs 
50lb., or more ; hence, by using American pipes of the same thick- 
ness of shell, you would effect a saving in metal of 147 times 50 Ib., 
or about 3} tons in every mile of pipe purchased. 

(2) Turned and bored pipe.—The only form of joint used in the 
United States by waterworks and gasworks is the ordinary socket 
and spigot caulked with hemp and lead. It is considered far 
superior to the turned and bored joint used so largely in Great 
Britain, for reason that the latter fails to allow for expansion and 
contraction, and renders the line of pipe so rigid that the slightest 
settling of the ground is likely to cause either a fracture of the 
pipe or a leaky joint. 

(3) Cutting end off in lathe.—This is required by a large propor- 
tion of British specifications, on the principle that some slag or 
other impurities are invariably retained in the top of the mould, 
rendering it necessary to cut away that portion of the casting. In 
American practice it is not found necessary to cut off the spigot 
ends of the pipes, for reason that the iron which is used is 
sufficiently high in graphitic carbon, silicon, and phosphorus to 
render the iron mixture so fluid when in molten condition that the 
slag and impurities rise freely to the top of the ladle, and are not 
allowed to enter the mould. 

The fact that American foundries have been making a satisfac- 
tory quality of pipes for more than half a century without resorting 
to this practice of cutting-off the spigot ends, would be sufficient 
evidence that it is unnecessary, provided a proper quality of iron 
isused. Hence, why do British makers incur this extra expense in 
manufacturing, and so place them at a disadvantage in competing 
against American manufacturers? CLARK HARRISON AND Co. 

London, July 17th. 





CATALOGUES, 


Sir,—A recent change of office, entailing a re-arrangement of 
catalogues, price lists, &c., of machinery and engineering supplies, 
moves me to ask space for the bitter ery of a consulting engineer, 
to which I am sure my brethren will add their sympathetic groans, 
at the perversity of the manufacturers in issuing their printed 
matter in such an infinite number of shapes and sizes, that they 
can neither be classified, filed, nor bound together on any reason- 
able system. Why, oh! why, gentlemen, will you not adopt, as 
suggested years ago by the American Society of Mechanical 
Engineers, a standard size, say 9in. by 6in., for your catalogues and 
circulars! If a few of the leading men will do this, as in America 
many have done, they will have their reward, for we shall keep 
those catalogues which will range and file with the standard size, 
‘and use no others.” 
And while on the subject of preserving papers for reference, I 
should like to elicit some expression of opinion from those who, 
like myself, move about the world a good deal, as to the expediency 
of asking the Council of the Institution of Civil Engineers to bind 
and index the quarterly volumes of ‘‘ Proceedings” proper 
separately from the ‘‘ Abstracts of Periodicals,” To many of us 
only the former are of permanent interest, and the rapidly 
accumulating bulk and weight of the present volumes makes it 
impossible to cart them around the world with us. 

R. GERVASE Ewes, M. Inst. C.E. 
4, Coleman-street, E.C., July 20th. 





PISTONS FOR SUPERHEATED STEAM. 


Str,—Hearing so much about the advantages and economy of 
superheated steam, perhaps our experience may be of interest to 
your readers. The engines in question are triple expansion, 17}in. 
+ 30in. + 52in. by 36in. The boilers work at 200 lb. pressure, 
and are of the cylindrical multitubular type, the superheater is 
fixed in the smoke-box, and the gases pass through the super- 
heater immediately after leaving the boiler tubes ; and the amount 
of superheat we get is about 130 deg. The only difficulty we have 
experienced in the use of this superheated steam is in the high- 
pressure piston. We have tried Ramsbottom rings both in cast iron 
and bronze, and find that they wear out very rapidly ; the cast 
iron ones not only wear, but break, and the bronze ones com letely 
wear away ; this in spite of using specially selected cylinder oi! 








At present we are running with a solid piston without any pack- 
ing, but this necessarily passes a lot of steam. We should feel 
obliged if some of your readers who are using superheated steam 
would give us their experience with the high-pressure piston, also 
stating what style of rings they use. We feel assured that if a 
satisfactory piston can be made there is a very considerable 
economy by the use of steam superheated even to the moderate 
extent that we are one 

We noticed a few weeks ago an illustration of an engine by the 
Wallsend Slipway Company for the Wallsend Electric Supply 
Corporation. It would interest us, and no doubt many other of 
your readers, if the makers would state what style of piston they 
are using, and what results they are obtaining from the same. 
Perhaps some of your readers who are using Schmidt’s engines 
would also give us their experience. The difficulty appears to 
arise from the absolute dryness of the cylinder, in which condition 
the slightest pressure of the rings on the walls of the cylinder 
causes an undue amount of wear, and no lubricant with which we 
are acquainted—and we have tried several—appears to have the 
slightest effect in stopping this wear. J. B. 

July 22nd. 

[We suggest a trial of blacklead, as used by Yarrow and Co.— 
Ep, THe E, | 





A NEW SOURCE OF ECONOMY. 

Sir,—I learn from the Daily Telegraph that H.M.S. Hyacinth is 
fitted with an appliance making for economy which has hitherto 
been unknown to engineers. ‘The Hyacinth, being a new ship, is 
fitted with a closed exhaust, which should effect an economy of forty 
tons of coal per day. The Minerva has not this apparatus, although 
she could equally well be equipped with it.” Hitherto in our 
ignorance we have been trying to get a free exhaust. Truly, to 
live and read the Daily Telegraph is to learn. DUMBFOUNDED. 

July 25th. 








AMERICAN ENGINEERING NEWS. 
(From our own Correspondent.) 

A wire span of 4427ft—A California company, which owns 
several large electric generating plants operated by water power, 
transmits current to great distances for lighting and power pur- 
poses. It has recently built a transmission line to Oakland, which 
necessitated the crossing of the Carquinez Straits at a point where 
the water is 2750ft. wide and 120ft. deep. As this is a navigable 
channel, permission for crossing it had to be obtained from the 
United States Government, which granted it on condition that a 
minimum leadway of 200ft. must be maintained at high tide. 
After careful investigation, it was decided to adopt a cable system, 
6290ft. long, with a main span of 4427ft. At 1962ft. from one end 
the cables are 206ft. above the water, and sag 147ft. below the top 
of the north tower, and 227ft. below the south tower. From the 
south anchorage the wires extend 125ft. to the top of a steel 
tower, 64ft. high; then comes the main span of 4427ft. to the 
top of another steel tower, 224ft. high, the top of which is 80ft. 
below that of the south tower. Thence there is a span of 1385ft. 
to a steel leaning tower, 84ft. high, and a span of 325ft. to the 
north anchorage. The line carries a 40,000 volt, 60-cycle current, 
which will eventually be raised to 60,000 volts. There are four 
steel cables, jin. diameter, each having nineteen single-strand 
wires, and weighing 1°61b. per foot. The unit breaking stress is 
about 200,000 1b. per square inch, and the cables have a breaking 
strength of 96,0001b. The wires are given three coats of paint. 
In calm weather there is a perceptible undulation, but during high 
winds the cables are practically stationary, with a lateral deflection 
due to the force of the wind. Atthe towers the wires are carried 
on separate arms, two on each side, spaced 20ft. apart both 
vertically and horizontally. 

Portable pneumatic .tools.—The use of rotary and percussive tools 
of portable size and weight has increased to an enormous and 
remarkable extent since the introduction of drills and riveting 
hammers in the United States a few years ago. It was at first 
claimed that riveting could not be done satisfactorily by the 
shower of short, sharp blows delivered by the pneumatic hand 
riveters, but this was soon shown to be a mistake, this work— 
carefully done—being superior to the average of manual riveting. 
In heavy work hammers of larger stroke have been introduced, 
and the portable a erage riveting hammers are now used in 
first-class bridge, boiler, ship, and general work in the United 
States and other countries. Drills for ironwork weigh from 8 lb. 
to 651b., using 15 to 45 cubic feet of free air per minute, and 
making 750 revolutions for the small size, with a ,',in. drill, to 210 
revolutions for a 24in. drill, or 150 revolutions for a drill of 34 
horse-power. Four single-acting cylinders arranged in pairs drive 
a double-crank shaft revolving in an oil chamber. The handle 
contains the air hose attachment and the regulator valve for con- 
trolling the speed. The balanced piston valves cut off at 2 stroke. 
The largest drills develop 34 horse-power, with air at 80l]b. 

ressure. These tools may be fitted with a breast attachment. 

ridge repairs, boring holes in rails, and other field work is done 
by these machines, air being supplied by portable compressor 
plant. For wood-boring machines tke drills weigh from 81b. to 
20 1b., taking lin. to 3in. bits, and consuming 15 to 25 cubic feet 
of free air per minute. These are used in railway wagon work, 
wharf construction, shipbuilding, &c. These machines are also of 
the piston type, and can be reversed immediately. The stroke of 
drills, caulkers, chippers, chisels, &c., varies from lin. to 9in. The 
tools are used also for screwing on nuts, beading flues, carving 
stone, cutting stay-bolts, chipping and cleaning castings, &c., and 
they may be fitted to yokes for bench work. ‘ 
Heavy goods locomotives.—The Rio Grande Western Railroad has 
recently put in service some goods engines of the consolidation 
type—having eight coupled driving wheels and a two-wheeled 
leading bogie—which weigh over 80 tons in working order, and 
boilers 74in. diameter in the smallest part. They are two-cylinder 
compounds of the Richmond type, and are intended for the heavy 
ants trains on the irregular profile and steep gradients of this 


mountain line. The general dimensions of these engines are as 








follows :— 
Cylinders 234in. by 80in. and 86in. by 30in. 
Driving wheels.. .. “s <« ee <«o Sen 
wheel base... .. 22 «- «« 16ft. 3in. 

Total wheel base, engine and tender.. 52ft. llin. 
Weight on drivers .. .. «6 «+ « 167,450 Ib. 

= total oa Oe 184,400 Ib. 
Slide valves... double ported 
Boiler, diameter .. .. 6ft. Zin. 

» thickness of plates gin. to }zin. 

» steam pressure .. 200 Ib. 
Fire-box, length 10ft. 2in. 

“ width -. «. Sft. 6in. , 

pe depth.. .. .. 6ft. 5}in. and 5ft. llin. 

- crown staying .. +. lin. radial stays 
Tubes, iron, number... 820 

oo Gimme ne ks oe ee ce ce oe SR 
tg. ;, MIME ae. 2066) ame: ae, xe (ae, oa) ne 
Heating surface, fire-box « aah én 206 sq. ft 

oe pe bes . 2667 sq. ft. 

a pa total .. 2878 sq. ft. 
Grate surface .. .. .. 343 sq. ft. 
Blast nozzle, diameter .. bin. and 5}in. 
Funnel, diameter l5in. 


14ft. Sin. 
xa cae caw 
Tin. by 6}in. and 7}in. by 5jin. 
5jin. by 44in. and 6}in. by Sgin. 


a height from rail to top .. 
Driving axle journals a 

Crank-pins, main .. .. 
coupling rods 


” 











rough, and London. A considerable saving might be effected in 





—pure hydro-carbon—and plenty of it. 


Tender. 
Wheels (two bogies)... ie 2ft 9in. 
Wheel base.. .. .. 17ft. 1lin. 
Jou wa ae 5in. by 9in. 
Weight, empty .. 43,200 Ib. 
ee eee ee 10 tons 
WHEE eka ed te 5000 gallons 
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SOFT. 
VOSPER AND CO., 


LIMITED 


LAUNCH FOR LIQUID FUEL 


PORTSMOUTH, ENGINEERS 





STEAM LAUNCH. 


We give an illustration of a steam launch, built by Vosper 
and Co., Limited, Portsmouth. Sheis handsomely modelled, 
carvel built, of teak, and of a highly-finished character, with 
rich upholstery; has stanchions and other deck fittings; 
awnings, curtains, gun-metal steering wheel, &c.; in fact, a 
decidedly up-to-date Henley-Regatta type of launch. 

The launch measures 30ft. in length by 6ft. beam, and is 
fitted with liquid fuel machinery ; the little vessel has been 
commenced and finished in the short space of six weeks. 
She was launched on the morning of the 3rd inst.; steam 
was raised, and a very successful trial run made, and a speed 
of ten miles an hour obtained. In the afternoon of the same 
day the boat was lifted out of water, put on rail, and left 
Portsmouth for the Thames. 











AN ACETYLENE INSTALLATION. 


Ont of the most elaborate and successful installations of 
acetylene, of which a detailed account has yet been published, 
is to be found at the weaving mills belonging to Messrs. 
Schnell Fréres, at Miihlbach, in Alsace. This is a factory 
employing some 500 men, and as the nature of the work carried 
out requires specially brilliant and shade-distinguishing 
illumination, the proprietors tried experiments with every 
sort of artificial light before finally deciding upon the adop- 
tion of the new gas. In the ordinary way, some 800 or 
900 10 to 40 candle-power flames are needed every night, 
but to allow for future additions to the machinery, acetylene 
plant has been installed capable of supplying 1300 burners. 
The apparatus consists of a pair of hand-fed carbide-to- 
water generators, connected to a small rising holder which 
is employed to absorb by its up-and-down motion the sudden 
rushes of gas characteristic of this system of gas production, 
and so to cause a steady passage of crude acetylene at a 
regular speed through the purifiers. From the small holder 
the gas travels through a washer, where it is brought into 
very intimate contact with water; then through a chloride 
of lime purifier with four trays and a total effective area of 
nearly 10 square feet; next through a similarly built vessel 
filled partly with lime to remove chlorine, and partly with 
oxide of iron, as used in gasworks to extract sulphur; 
and finally it enters the large storage holder, which has a 
capacity of 70 cubic metres, and is weighted so as to give a 
pressure in the service of 12 centimetres. Each portion of 
the generating plant is provided with a water-seal, safety 
valve, and pressure gauge, and, excepting the large holder, 
is placed in one room of a special house, the other apartment 
of which serves as the carbide store. All the acetylene 
required for each evening is prepared during the daytime, 
and it is stated that the regular attendant is a neighbouring 
gardener, who has only to devote one hour per day to his 
duties as gas maker. The whole installation, and the light 
itself, give the proprietors, overseers, and hands engaged in 
the mill absolute satisfaction. 

Tt will be noticed that this arrangement of the plant, with a 
small intermediate holder before the purifiers, is a departure 
from and a great improvement upon the original plan of 
putting the purifier between the holder and a carbide-to- 
water generator. In this latter case the current of gas is so 
irregular that the purifying material never has a fair chance 
of doing its work efficiently ; and therefore, as we mentioned 
some time ago, in several of the more recent German village 
instaliations the purifiers are placed after the rising holder, 
so that the speed at which the acetylene passes through 
them depends simply on the rate at which it is being 


burnt. It is rather difficult to see any advantage in 
Messrs. Schnell’s arrangement over the modern one- 
holder system of sufficient importance to outweigh 


the objection that it makes the apparatus more expensive 
to lay down by the cost of the small holder and its con- 
nections. Admittedly, by the adoption of the small holder, 
the whole process of purifying as well as of generating the 
gas is done in the daytime under the eye of the attendant ; 
and in the evening nothing occurs but the passage of the 


acetylene from the holder to the burners. Thus the inlet on 
the holder can be shut by the gas maker before he leaves the 
premises, and thus the whole plant is entirely isolated, quite 
idle, and absolutely incapable of breaking down after dark; 
whereas by what we are now calling—for simplicity only—the 
one-holder system, the gas remains unpurified in the holder 
all day, and therefore has to travel through part of the plant, 
i.e., the purifiers, during the evening. Nevertheless, we have 
no reason whatever for imagining this difference to be of the 
slightest practical significance. Properly designed and 
charged, the purifiers cannot break down at night in such a 
way as to demand instant attention, the worst that could 
happen would be acessation of purification by exhaustion of the 
material ; and at an emergency crude gas might perfectly well 
be burnt for one night. All we desire to insist upon is that 
the installation shall be, as a whole, so “ automatic ” that no 
person need enter the generator house after dark, when 
artificial light is needed ; not so much because of the intrinsic 
danger of this proceeding, small if the attendant is reasonably 
intelligent, but because a stranger may meddle with the 
plant, may slip inside to have a quiet smoke, or may other- 
wise increase the peril of an explosion. The statement that 
the gas maker at Messrs. Schnell’s factory has only to attend 
for one hour per day is very interesting, and throws much 
light upon the weakness of the argument that the hand-fed 
carbide-to-water generator requires an undue amount of 
labour, for if the 800 burners lighted every night consume 
only one-half foot per hour, and if the machinery runs only 
two hours by artificial light, it is clear that the attendant 
can charge into each of two generators 80 1b. of carbide well 
within that fraction of sixty minutes which is left him 
after removing yesterday’s lime sludge, and looking after the 
purifiers and washers. 








THE ELECTRICALSTANDARDISING, TESTING, AND TRAINING INSTI- 
TUTION.—As a result of the recent scholarship examination, the 
following awards have been made by the Board of this Institution: 
—To F. T. Homan, of Portsmouth Grammar School, an exhibition 
value thirty guineas, tenable for two years; to R. A. Harris, of 
Portsmouth Grammar School, and A. T. Morris, of Bedford 
Modern School, special prizes of twenty guineas each; to S. P. 
Smith and H. W. Swann, special prizes of ten guineas each. 

WESTINGHOUSE ELecTRic TRAMWAY Brake.—The large and 
heavy cars now becoming so general on American tramways, both on 
city lines and long-distance inter-urban lines, are very generally fitted 
with air brakes, the car being equipped with a small motor and 
compressor. Electric brakes have been introduced to some 
extent, and the Westinghouse Brake Company is now introducing 
a new form of electric brake, in combination with a heater for 
utilising the heat derived from the braking energy, which heat 
would otherwise be wasted. The apparatus can be applied to 
four-wheel cars, or to each bogie of a double-bogie car. The 
brake proper consists of a double shoe to ride on the rail, which 
shoe is energised by the car motors as generators when the brake 
is applied, and is thus powerfully attracted to the rail by magnetic 
force. The ordinary brake blocks are applied to the wheels, and 
a system of rods converts the downward pull and resultant drag of 
the magnetic rail shoe into lateral pressure against the wheels. 
Normally the shoe is clear of the rails, but when the brake is 
applied three distinct effects are produced: First, a noticeable in- 
crease in the pressure of the wheels upon the rails, due to the 
downward pull of the magnets ; secondly, a retardation due to 
the friction between the shoes and acum of and, thirdly, a maxi- 
mum braking effect on the wheels due to the connections with the 
rail shoes, e system differs from all other rail brakes in that it 
actually increases the weight upon the rails during application. 
The result of the three effects is a very high braking effect without 
any skidding of the wheels. A diverter or improved form of 
rheostat is introduced to dissipate any excess of heat when not 
required for heating the car. This has a constant resistance 
irrespective of the heating produced by a continuous flow of 
current, and is used in the automatic control of speed on long and 
steep gradients. This is because a certain resistanze in the 
rheostat ensures a fixed current flow at a given speed, and this 
resistance can be so adjusted as to permit just enough current to 
pass through the magnets to hold the car at the required speed, 
against the action of gravity, on any gradient. Any increase in 
speed increases the current and the braking force, so that the 
| speed of the car may be automatically regulated within narrow 
| limits, regardless of changes in the gradient. 








THE POSITION OF NAVAL ENGINEERS, 


A DEPUTATION constituted of members of the House of 
Commons met the First Lord of the Admiralty at the 
offices of the Admiralty, Spring-gardens, London, 8.W., 
on Tuesday, the 16th day of July, with reference to 
the present unsatisfactory condition of the engineer 
branch of his Majesty’s Navy, and for the purpose of 
conferring as to the improvements and alterations which 
the deputation deemed necessary. We believe that it 
may prove useful to give full publicity to the proceedings, 
The deputation was the outcome of a memorandum sub- 
mitted to Sir Fortescue Flannery, M.P., and the members 
of the House of Commons constituting the deputation to 
the First Lord of the Admiralty, by the North-East 
Coast Institution of Engineers and Shipbuilders, New- 
castle-upon-Tyne, the Institute of Marine Engineers, 
London, and the Institute of Marine Engineers, South 
Wales branch, with reference to the present unsatisfac- 
tory condition of the engineer branch of his Majesty's 
Navy, which runs as follows :— 


As the result of careful consideration and full discussion of the 
accompanying papers by Mr. D. B. Morison, vice-president of the 
North-East Coast Institution of Engineers and Shipbuilders, the 
above-named engineering institutions deem it their duty to record 
and submit their opinion, that the present constitution and 
organisation of the engineer branch of the Royal Navy does 
not admit of it efficiently fulfilling its important functions. 

The causes of inefficiency may be divided into two classes :—(1) 
Those which create dissatisfaction and deter the enlistment of 
desirable candidates ; and (2) those which relate to the numbers, 
training, and organisation of the engine-room complements. __ 

We are of opinion that the primary cause of the unpopularity, 
inadequacy, and consequent inefficiency of the engineering depart- 
ment is its inclusion in the civil branch of the service, whereby the 
executive authority and status of its officers are rendered incom- 
mensvrate with their duties and responsibilities. 

We therefore recommend that the engineering department be 
embodied in the executive branch of the service, and that its 
officers be endowed with executive rank, accompanied, however, 
by executive control restricted to their own department. . 

The engineer branch being a large and important factor in the 
war efficiency of the Royal Navy, it would appear that it should be 
adequately represented on the aed of Admiralty. ; 

In view of the technical nature of the issues involved in courts 
martial affecting the engineering personnel, such courts should 
comprise a proportion of engineer ofticers. ' z 

The existing system under which junior engineer officers are 
appointed ‘‘in lieu of” senior officers, and are thus called upon to 
undertake the duties and responsibilities properly attaching to the 
higher rank, without receiving that rank, and the corresponding 
rate of pay, is obviously unjust, and should be suppressed. 

The proportion of engineer officers of higher rank than fleet 
engineer is at present discouragingly small. We are also of opinion 
that some attempt should be made to render the engineer branch 
more attractive by a revision of the scales of pay and pension. _ 

In view of the rapid evolution which has taken place during 
recent years in engineering as applied to naval purposes, we are 
strongly of opinion that the whole question of the education and 
—e of the engineering personnel should be thoroughly investi- 

ated. 

‘ The total numbers of the trained personnel of the engineer 
branch at present fall so far short of the requirements of the 
service that it is impossible to provide ships in commission with 
engine complements which are adequate in numbers, skill, and 
experience. : 

Some of the causes above referred to have so far discouraged 
candidates that the number of entries into the engineer branch 
through the normal channel has decreased to a dangerous extent, 
and the Admiralty have had to resort to expedients to make good 
the deficiency which have lowered the standard of the candidates, 
and tended to undermine the efficiency of the branch. ’ 

The important duties of the artificer ratings in modern warships 
can only te efficiently performed by thoroughly skilled and experi- 
enced mechanics, such as the existing conditions of service have 
failed to attract in the required numbers. We therefore submit 
that increased inducements should be offered in respect of pay and 
accommodation. 

Signed :— : 
For the North-east Coast | Henry WITHY, President. 

Institution of Engineers ;D, B. Morison, Vice-president. 

and Shipbuilders, JoHN DvucKITT, Secretary. 

For the Institute of Marine) Joun Corry, President. 
Engineers, London. J James ApAMson, Hon. Sec. 
For the Institute of Marine ) Sir THoMAs MORELL, President. 
Engineers (South Wales } Sir JoHN GUNN, Past-president. 

ranch). J Tomas A. REID. 
July 15th, 1901. 

Lord Selborne, with whom was Mr. Arnold Forster, Parlia- 
mentary Secretary to the Admiralty, in i sae. the proceedings, 
said :—I am here to-day as a listener. I do not propose to make 
any statement to you at all, — I may ask some questions ; 
therefore I hope everything you have to say you will take this 
opportunity of saying. : ? 

Sir Fortescue Flannery, who introduced the deputation, said :— 
Lord Selborne, as a preliminary to the questions which have been 
raised and the speeches which will follow, I may explain, in 
introducing this large and influential deputation, that its members 
are here in sympathy with what they believe to be necessary 
improvements in the conditions of naval engineers, but they are 
not here for that reason alone. The reason that this deputation is 
here, is because they believe that improvements in the conditions 
of engineers’ service are necessary to make the fleet as thoroughly 
and as completely equipped as it ought to be. It is fifty years ago 
since the steam branch of the Navy was established, and the engi- 
neer officers of to-day are of an entirely different class from the 
blacksmith workmen who were in the first instance entered to take 
charge of the engines of his Majesty's ships. Not only are they of 
a different class, but they have increased enormously, both as 
regards the engineers themselves and the men placed under 
their immediate charge. hat is the case, because, as your 
Lordship is thoroughly well aware, the personnel of the 
engine-room at present is about one-third of the entire per- 
sonnel of the whole fleet. Now, my Lord, the question which 
the deputation would like to put as clearly as may be before 
your Lordship and your colleagues is whether or not during that 
fifty years the successive changes which have taken place in the 
organisation of the engineering department have been such as are 
required by the improvements of the department, and such as 
make it at the present time as completely equipped as it ought to 
be. The deputation will submit, my Lord, that in some respects 
that development has not been complete. They will suggest to 
you in the first instance that the number of engineer officers is too 
small. And upon that statement, be it right or wrong, I propose 
to say that the whole gravity of this question turns. We believe 
it is common knowledge throughout the fleet that the number of 
engineer officers is too small, and that the establishment of engineer 
officers, which the Admiralty in its wisdom desires shall exist, is 
not complete. Your Lordship is familiar with the fact that there 
are two methods by which engineers are entered in the Navy. One 
is through the engineering college at Keyham, and students are 
trained there ; the other way is by what is known as the “‘ Direct- 
entry ” system, under which engineers who have been trained in 
workshops outside the Admiralty service are directly entered from 
that training to the Navy as engineers, I venture to remind you 
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that examinations at Keyham have been lowered, and that 
recently, instead of 6U per cent, as the standard number of marks 
required to be obtained to justify the engineering student being 
entered, 50 per cent. has been adopted, but that is only a very 
trifling statement pow ae with others which I shall venture to 
put before your Lordship in Yr of the allegation that the Navy 
1s short of engineers. Last Christmas, my Lord, there were 200 
vacancies to be filled in the engineering branch of the fleet and 
there were nine candidates who offered themselves for examination 
to fill these 200 vacancies, -Three entries resulted from the exami- 
nation of the nine candidates. At Easter there was one candidate, 
and I congratulate the Commissioners on ing able to pass that 
one candidate into the fleet, and he was entered without any delay 
whatever. Then a fortnight ago there was another exami- 
nation before the Commissioners and fourteen candidates 
sat for examination fer direct. entry; four were passed and 
accepted, and ten were rejected upon examination. Now, 
my Lord, what became of those ten! That is, I venture to 
suggest, one of the most striking illustrations of the case which 
the deputation would venture to put before your Lordship. Those 
ten rejected candidates were offered commissions as engineers for 
temporary servicein the Navy, and I sincerely hope they will improve 
and become useful and efficient officers, Assuming that the infor- 
mation upon which I am making these statements is accurate, and 
1 believe it to be so, does it not prove to demonstration, first of all, 
that an insufficient number of candidates come forward in response 
to the annou ts of v ies, and even those candidates who 
are not entirely qualified by examination, however qualified in 
other respects, are, under pressure of circumstances, accepted in 
some cases by the Admiralty, Then, my Lord, regarding the 
agencies in Liverpool and in another seaport which have been 
established by the Admiralty for the purpose of inducing mercan- 
tile engineers and others to offer themselves for commissions in the 
engineering branch, I believe I am correct in saying that these 
agencies have not been satisfactory in their result, Now, my Lord, 
the reason that I have ventured, perhaps with too much emphasis, 
though I hope not, to dwell upon this fact as to the comparative 
dearth of engineering candidates, is that when your Lordship’s 
attention is called to the necessity for making a change, you may 
see that the basis upon which the deputation rests, and upon which 
their opinion rests, is the basis of making the naval service, as 
regards the engineering branch, more satisfactory and more 
attractive to the best men, so that so far from there being a 
dearth there may be a plethora of first class engineers as candidates 
for the honourable position of engineer officer in his Majesty’s 
Fleet. 1 remember before the outbreak of the South African War 
there were five candidates for every position which could be given 
in the army—five men anxious to serve his Majesty in the position 
of executive combatant officers, I venture to say that the reason 
there is not the same proportion of candidates for vacancies amongst 
engineer officers is that the engineer officer, although called an 
otlicer, is not in reality an officer ; he is a civil servant, and is not 
an executive officer, with all the dignity and position attached to 
the holding of his Majesty’s commission under those circumstances. 
I do not want, my Lord, to belabour this question too seriously. 
I venture to call your Lordship’s attention to a fact that there are 
two parallels to the present condition of things, and to what the 
deputation hope will be the future condition of things. The first 
parallel is that of the Engineers, as they are now called, who were 
formerly called the Sappers and Miners in the military service of 
the Crown. At that time the branch of Sappers and Miners was 
most unpopular, and there was great difficulty in recruiting for it. 
To-day, there is no branch of the military service which is more 
popular, both in the rank and file and with the commissioned ranks, 
than the Royal Engineers, A separate corps was formed, and they 
have produced from that branch of the service some of the most 
eminent officers and some of the best men. In the case of the 
Marine Light Infantry you have exactly a parallel condition of 
things to that which the deputation would suggest for the favour- 
able consideration of the Admiralty. In the case of the Royal 
Marines you have a separate corps; the officers have proper 
sufficient distinguishing titles—colonels, captains, lieutenants, and 
soon -of the Royal Marines, who have complete control over the 
discipline of their men, always, of course, under the full authority 
of the captain and their superior officers, and who have no possi- 
bility whatever of hoping to succeed to the command of the ship. 
One of the objections to rating engineers executively has been a 
statement that the engineers would have the ambition to command 
the ship, and would not be fit to do so. My Lord, there isno such 
idea in the minds either of the engineers themselves, or in the 
minds of their friends who are pushirfg this question. Just as the 
officer of the Marines or any one in his Majesty’s ships would be 
ineligible for the command of the ship under any circumstances, 
so would the engineer officer be ineligible in a like degree. 

Lord Selborne: Does not that really point to the fact that the 
Royal Engineers do not apy haagen a precedent on all fours ! 

Sir Fortescue Flannery: The precedent, so far as the Royal 
Engineers are concerned, was that a change had taken place by 
the institution of a separate corps, and that from being an un- 
popular section of the service, it had become most popular ; that 
was the parallel. ThenI went on to an entirely different corps— 
the Royal Marines, and I desired to suggest that the status of the 
engineer may be made L pogrowed identical with the status of the 
Royal Marines in regard to the control of the engineer officers over 
their men, and in regard to the ineligibility of their admission to 
the command of a ship. My Lord, the engineer officer at the 
present time suffers under enormous disabilities as regards the 
control of the men who are not under his care. Take one illustra- 
tion alone ; a stoker of to-day is a fighting man; he has not only 
to work at shovelling on coal, but he has the duty of firing and of 
using the cutlass, s it not seem extraordinary that for the 
purpose of being taught this drill he is taken away from the 
control of the engineer, who is responsible for his discipline, and 
put under a man for a time, who may be a subordinate officer of 
the Executive branch, whose duty is limited to teaching him his 
drill? My Lord, I venture to say that the ordinary stokers and 
firemen, who represent also one-third of the whole, I venture to 
think that these men go back from the drill to the control again 
of the engineer with very much the same feeling felt towards 
civilians, and with very much the same groundwork of disrespect 
towards the authority of the engineer officer as arises in the mind 
of a man who has fighting duties to perform in respect of the man 
who has no fighting duties whatever. 

Lord Selborne: What proof have you to bring forward for that 
very strong statement ? 

Sir Fortescue Flannery: My proof is that ibly fifty of the 
engineer officers, whom your Lordship will understand I could not 
name, have conversed with me, and have made that statement to 
me independently ; that they have observed that very fact and 
that sort of feeling not in the minds of all those men under their 
care but certainly of a proportion of the men under their care. Is 
there any reason why the engineer, who has been adorned with a 
sword, should not have the actual duty of learning and teaching 
the drill, and assist to command the men under his care at the time 
of their dril], as well as during their engineering duties? I venture 
° say discipline would be caorencunty advantaged if that were 











ne, 
aunt Selborne : Do not engineer officers know anything about 


Sir Fortescue Flannery : To the best of my opinion they are not 
drilled, The engineer officer has a sword, but 1 think T am right 
in saying—though, of course, I am open to correction on these 
points by those who are more familiar than myself with the details 
—that the engineer officer is not drilled. 
wn Selborne: I do not think you will find that to be the 
Sir Fortescue Flannery: In the ordinary course of ships on 
Service I believe I am correct in saying that such people as the 
engineer officer, the chaplain, the doctor, and the paymaster, are 
what are known as ‘‘idlers,” and are not part and parcel of the 





drill of the ship. If I am wrong, I shall be glad to be corrected, 
but I believe I am correct in making that statement. 

Lord Selborne: Which is the more important, that a man 
should do engineering work or drilling ¢ 

Sir Fortescue Flannery: [ should say for the engineer that the 
most important duty would be engineering work ; but, my Lord, 
the engineering work that can be done by his own hands is 
extremely small, and the utility of the engineer is undoubtedly 
through the discipline. If he has not discipline complete, and 
very much within his own power, his power is, I submit, limited, 
and his utility is limited ; the whole run of what I venture to put 
before your Lordship is that the more complete the discipline of 
the engine-room staff under the engineer — with all proper dis- 
cipline by the engineer to those who are superior to him—the more 
valuable, I venture to think, and the more effective would be the 
power of the engineer officers, and, indeed, all that branch of the 
service, if the discipline were improved. Before I sit down I wish 
to prevent any misunderstanding that there is any desire upon the 
part of this deputation to represent the American system. 
Americans go ahead very fast, and have tried an entire inter- 
mixing between the executive officers and the engineer officers, 
They have a theory which they have carried to the extreme, that 
an officer ought to be able not only to command, but to tak> his 
turn on the bridge and on the engine-room platform. That theory 
has been a mistake and a failure, as proved in the American navy. 
No one here who is familiar with the conditions of service has ever 
recommended anything of the kind. Let the engineer officer stay 
in the engine-room, and let the executive officer or the navigating 
officer stay upon the bridge. Well, my Lord, I think I 
have practically stated all that it is necessary to state, 
at all events, in the first instance. We feel, or rather 
engineers feel—and I know a number of them personally— 
very grateful for the concessions that have been made them, 
but they feel that the fleet would be enormously improved, 
and most of my colleagues will agree with me likewise in this—that 
the efficiency of the naval service would in no degree be injured, 
and the discipline would in no degree be reduced, but rather the 
reverse, if the engineers were granted that rank and that executive 
control, and that honourable position as officers in his Majesty’s 
service which their service and their authority alike demand in 
justice to them, and still more for the well-being of the fleet, and in 
order that a proper number of engineers may be obtained for 
manning. 

Lord Selborne: I should like to ask just a few questions to 
enable me to really comprehend your points which you have 
brought so ably before me. What were these 200 vacancies for 
which there were only four candidates ! 

Sir Fortescue Flannery: It was understood that if as many 
as 200 candidates at Christmas last were to apply and found to be 
eligible that number would be appointed—that appointments 
would be made forthem. I am not in a position to give your 
Lordship my authority for reasons which | think your Lordship 
will understand. That was the general understanding—that 200 
———- would be made if 200 candidates were found eligible. 

rd Selborne: 200 appointments ¢ 

Sir Fortescue Flannery : Two hundred entries. 

Lord Selborne : How wasit understood ? I do not ask for names, 
but in what manner was it understood ? 

Sir Fortescue Flannery : That was generally understood amongst 
those who have had to do with the recruiting engineers in the 
various branches. 

Lord Selborne: Was there any kind of statement put forward by 
the Admiralty ? 

Sir Fortescue Flannery: Not that I amina position to put before 
your Lordship. 

Lord Selborne: Was there any notice issued ? 

Sir Fortescue: Without a comparison of what was voted and the 
list, I could not say. 

Lord Selborne: Referring to another question you raised, do 
you suggest that at the present moment the discipline in the engine- 
room and the stokehold is not satisfactory ? 

Sir Fortescue Flannery: I suggest that the discipline in the 
engine-room and the stokehold could be enormously improved with 
greater comfort than in obtaining the existing amount of discipline. 
I suggest that whilst there is much loyalty amongst the engineers, 
there is a quiet discontent to a large amount amongst them at the 
present conditions of things which have a restrictive effect upon 
the recruiting. 

Lord Selborne: That is not quite the point. Did I understand 
you to suggest, in referring to the point of discipline, that the 
discipline between the officers and men was not satisfactory ! 

Sir Fortescue Flannery: I suggest it might be more satis- 
factory. I do not think there is any want of discipline ; discipline 
is maintained, but it could be maintained very much more satis- 
factorily by the change suggested. 

Lord Selborne: You do not suggest there is any want of 
discipline ? 

Sir Fortescue Flannery: Oh, no, I do not go as far as that. 

Lord Selborne: As regards examinations, you said the standard 
had been lowered—was that entry into the Navy? 

Sir Fortescue Flannery: Entry into the Navy with period of five 
years’ study. At the examination formerly 60 per cent. of the 
total number of marks was required, and now the standard is 50. 

Lord Selborne : Was not that for the selection of those going to 
Greenwich ! 

Sir Fortescue Flannery: That I cannot say. 
open to correction in details. 

Colonel Denny, M.P.: Lord Selborne, I have but very little to 
add to the very lucid statement made by Sir Fortescue Flannery, 
and speak with a little authority, having been lately President of 
the Institute of Marine Engineers, comprising a very large majority 
of sea-going men, and then, perhaps, I also speak as a partner ina 
fairly large engineering firm. I do not propose to enter into any 
arguments why you do not get the men; it is sufficient that your 
Lordship does not get the men, and will not get them upon the 
present conditions. Whether the Admiralty desire to get them is 
another matter, but the conditions offered by the Navy to engineers 
are not such as to tempt them to come to you in preference to the 
mercantile marine. Their rank is not recognised ; they are looked 
upon tacitly as an inferior class of men and their status is ignored. 
The result of all that is when you come to this country for men you 
do not get them. I know that recruiting has been established in 
large towns, but on our own account in our own works our men 
have been strongly urged to join his Majesty’s Navy, but the result 
of the attempt has been total failure. I do not think any person 
with any knowledge of the Admiralty conditions will admit the 
supply of men for the engine-room is adequate. 

rd Selborne: You must not think that because I do not con- 
tradict these statements that I admit them. 

Colonel Denny: I do not pretend to put the words into your Lord- 
ship’s mouth, but I think that such a factas I have stated is so 
self-evident that it cannot be denied. Take any of his Majesty’s 
cruisers, and there is an insufficiency of engineers certainly in 
number and also certainly in standing. If we take any one of the 
large vessels crossing the Atlantic or any of the other seas, we 
find that in proportion the number of engineers in his Majesty’s 
ships is exceedingly small. I would urge upon your Lordship to 
give this deputation a sympathetic hearing and to take its petition 
into your very serious consideration. It is not a matter to play 
with—the future of his Majesty’s Navy. When you find that things 
are as stated, that we have to lower the standard to get men, and 
have to adopt the direct entry system, and that even with that the 
supply is far from sufficient to what it ought to be in this important 
department, I think, my Lord, it is high time for the Admiralty to 
see if they cannot in some way take counsel of those able to confer 
with them, and who represent the engineers, and give them a sym- 
pathetic hearing and a consideration of what really amounts to a 
very serious danger, 

Mr. W. Allan: My Lord Selborne and Lords of the Admiralty, 
this is a question with which I can safely say Iam acquainted. I can 
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only tell your Lordships that however you may look at the matter, 
from the letters which I have received—many of them from engineer 
officers almost from every station in the world—I gather the same 
complaint and the same tone of dissatisfaction at the condition of 
things. That is what I find in these letters. It must be borne in 
mind that candidates and engineers in his Majesty’s ships are not 
the same class of men as they were forty or tnirty years ago; it 
must also be borne in mind that the ships are not the same. It 
must also be borne in mind that the modern warship is a huge mass 
of machinery of all kinds. You have all kinds of machinery in 
these vessels—bydraulic, electric, and steam—and every sort of 
scientific appliance. Then all that machinery is practically under 
the control, and I would say, its destiny is practically in the hands 
of the engineering staff. Your machinery for turning your turrets 
and your machinery for working your guns is practically all in the 
hands of the engineering staff. Therefore, engineers in your 
Navy are not the same as they were twenty years ago. What, then, 
are we face to face with? Weare face to face with the indubitable 
fact that your ships have not sufficient engineers or stokers ; we 
are face to face with the fact that you cannot get your engineers, 
and you cannot make them fast enough ; we are face to face with 
the fact that the engineers who are at present on beard ship are 
at this moment very much dissatisfied with the condition of things 
in which they are placed on board his Majesty’s ships. The honour- 
able and gallant Admiral shakes his head, and I have discussed 
this matter with him many times before many years ago. 
But I feel we have been too much used to shaking of heads 
over engineering questions. That is not the way to settle 
the problem. To settle the problem in the right way, 
the thing must be grasped from its bottom upwards. How 
can we get the men, and how shall we treat them! We have 
come to a time now, Lord Selborne, at the present day, we have 
come to a period when you cannot place a scientific man in an 
inferior position ; you cannot put him in a subordinate position. 
You must make him equal to any officer in the ship; you must 
give him an executive rank according to the period he has served, 
and according to the ability he has shown. You cannot get out of 
it ; you must give that man control over his men. The men are 
taken out of his control for a time, and are taught drilling and 
firing, and when they come down into the stokeho'd again they 
laugh at the engineers. Lord Selborne shakes his head. I have it 
in writing—about the condition the engineers are placed in. Many 
a court martial has taken place for petty insults to an engineer, 
but they do not report everything. It would never do, and they 
do not doit. I want to get out of that difficulty, and to make 
the Navy what it should be. Weareall Nationalists and Imperial- 
ists in this room, and we all want to see a great, strong, hold, 
healthy Navy—every officer pulling at one rope. At present the 
position of the engineers is something which ought to be taken in 
hand and righted ; the matter should be remedied and could be 
remedied by giving them executive rank, and making them feel it 
is something, and that it is an honour to be on board one of his 
Majesty’s ships. That would not affect the discipline at all in 
anything but an advantageous way. The captain would be the 
captain, but the firemen and stokers would feel that the 
engineer was an officer, and a superior officer over them, and an 
improved system of discipline would thus be maintained. I am 
fully satisfied, Lord Selborne, that you will earnestly consider the 
matter we have brought before you, and I have every confidence 
in this myself. I may say the same of the other honourable officials 
of the Admiralty—I have every confidence in them that they will 
grapple with these subjects and with these matters that tend to 
weaken the Navy. You cannot get the men. I know the difficulty 
which has been experienced in this respect. In our own shop we 
have endeavoured to get lads when their apprenticeship is out to 
join the Navy, but they refuse. I would therefore say to Lord 
Selborne that all this shows that the outline you must take is this 
—and I say it with all sincerity—you must give these men 
executive rank. It will not endanger the position of the ship but 
enhance it. Give the men a standing, and make them feel that 
the uniform they wear is one to be wisely worn and honoured, and 
not degraded. 

Sir John Colomb: Lord Selborne, I have been asked to come 
here to-day, and I have come with great pleasure, and will now 
say a few words regarding the deputation. You, Sir, the other 
day very properly remarked in the House of Lords how great 
were the difficulties with which the Admiralty had to deal at the 
present time. I have heard much about the inefficiency of certain 
branches in the Royal Navy, and, with regard to the particular 
question now raised, I regard it as one of the greatest difficulties 
with which the Admiralty have to deal. I came here to-day 
because I think the time has arrived for really facing the difficulty 
in some definite way—in a more definite way, at any rate, than as 
yet been done. There is a good deal of ground to travel over, but 
I will not occupy your time for more than five or six minutes. 
Just let me draw your attention to one fact. With regard to the 
personnel of the Navy, and especially with regard to this part cf 
the question, we have arrived at the present state of dissatisfac- 
tion and difficulty—we have arrived at it, I think, through a 
long series of administrative compromises between the force of 
sentiment and of tradition on the one hand, and the force cf 
facts produced by the progress of mechanical science on the 
other. That I take it is the fact. I remember hearing a dis- 
tinguished admiral with flags flying declare that a naval war 
could not be carried on with steam; that the ‘‘tea-kettle,” as 
it was called, was useful to overtake the enemy, but the first 
thing an enemy would do when they came up with it would be to 
put the fires out. I mention that as showing the force which this 
tradition and this sentiment, I may call it, had on the administra- 
tion in the past years. Now, Sir, in 1853 we had the last inquiry 
into the personnel and organisation of the Navy. No one can read 
that report without seeing the force tradition had in those 
days to ignore altogether the facts of mechanical science and its 
progress ; and it is a record that the most important of those on 
that Committee, Mr. Lindsey, a great shipowner, &c., would not 
sign the report which ignored steam, and he has left on record 
a perfect masterpiece of foresight in protesting against his 
colleagues having failed to realise the influence that mechanical 
science and steam had, and must have, upon the persunnel 
of the Navy. But here tradition triumphed, and it is on 
that report that really the organisation of the system is based 
to-day. I merely mention it as a fact which has got to be 
considered. Now, Sir, what has happened since then? The 
progress of mechanical science has prevailed, and mast and 
yards have gone overboard, and to-day the warship is abso- 
lutely a mass of machinery in the hands of the engineers. 
No changes have taken place in the organisation of the Navy in 
regard to that particular personnel, which has rather increased. 
At that time, in 1858, there were not 7 per cent. of the total 
personnel of the fleet belonging to the engineering branch, and in 
1900, as you know, my Lord, it is over 24 per cent. If you have 
examined the returns you will find in every part of that personne/ 
there is, in the engineering department, an increasing ratio ; for 
instance, if you take 1888 to 1900, you will find the increase in the 
ratio made in those twelve years was a great deal more than that 
made in the previous thirty. That is how you have arrived at the 

resent state of things. There has been a great numerical 
Increase, but the particular situation of the personnel and their 
position in relation to the fleet is exactly the same, precisely the 
same as was the case in the days of the old fleet. You have there- 
fore this fact, that the engineering branch is still regarded as 
a group of civil units put into warships, and had neither obtained 
organisation nor an executive part in the ship’s complement 
complete in itself. That is the position, and I am convinced 
it is not a satisfactory position with regard to the good of 
the naval service. It is unsatisfactory I think to this extent, that 
it really repels more than attracts men from the engineering works 
of this country. Therefore, Sir, I think the time has come for 
facing this question, not by any revolutionary process, but by such 





statesmanship as will remedy the difficulties at present raised. | 
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would remind you, Sir, that there are a great number of very dis- 
tinguished admirals—Sir John Hopkins, Admiral Fitzgerald, 
Admiral Henderson, and Sir Edmund Freemantle, &c., who agree. 
Sir Edmund Freemantle said the other day that the great question 
‘‘above all questions,” to use his exact words, was the question of 
the amalgamation of the engineer with the executive branch. I 
cannot go to that extent, and 1 cannot satisfy myself that the step 
taken by America has beex the right one, but I do certainly think 
that the time has come for recognising that some such an amalga- 
mation must come about, and we have to try to see how that can 
come about in the easiest manner and in the easiest way in his 
Majesty’s fleet, and this is the matter to which the earnest atten- 
tion of the Admiralty is directed. I would submit to the 
Adwiralty for their earnest consideration the fact that the time 
has now come for instituting a branch—an engineering branch 
asa corps of itself, the Royal Naval Engineers—and treating and 
regarding it as a combatant branch of the Navy, and conferring on 
it executive functions and responsibility in itself for the special 
functions it has to perform, and making it an independent hae. 
Then, I think, by taking that course you would be rendering due 
importance to the engineering branch of the Navy, and be making 
it more attractive and preparing the way for those changes which 
I think mechanical science will certainly force upon you very soon. 
To delay making those preparations is not advantageous to the 
interests of his Majesty’s fleet, Sir, nor to the engineering branch of 
the service. 

Lord Szlborne: Another question I should like to ask. Do I 
understand, Sir, that from your point of view the most advantageous 
solution of the question is amalgamation / 

Sir John Colomb: I think that will come in the future. I differ 
from Sir Edmund Freemantle in that respect, but it might be 
developed in the future. 

Lord Selborne: You think eventually it should be amalgama- 
tion! I wanted to ask you about that. You think that establish- 
ing a separate corps would assist your desire for amalgamation 
hereafter / 

Sir John Colomb: I cannot help thinking so. I think it has 
this advantage—that it certainly gets rid of many of the difficul- 
ties which you have in your present position and organises the par- 
ticular branch. It is too early to deal with amalgamation, but it 
is easier to amalgamate between two organised parties than with 
one organised party and the other disorganised, consisting of 
scattered units. 

Sir Fortescue Flannery: There are several other members pre- 
sent who are prepared to address your Lordship, but I am unwilling 
that an undue advantage should be taken of this occasion. There 
are one or two representatives of certain marine engineering 
societies, and perhaps, in conclusion, I will ask one of those to 
address your Lordship. I will ask the President of the North-East 
Coast Institute of Engineers. 

Mr. Henry Withy: I have pleasure in coming here to support 
this deputation. 1 may say, Lord Selborne, that this plan was 
fully discussed at a meeting of our Institution, and the view there 
taken was that certain changes were necessary in the organisation 
of the Navy and in the status of the engineers. We felt that the 
position of the engineers should be made more clear, and we believe 
that the discipline of the engine-room would be much more easily 
arrived at by giving engineer officers executive rank, than of their 
having any complaint of insubordination or anything of that sort 
referred to the executive branch of the naval officers. I am told 
that the Royal Marines number 18,000, and that the personnel of 
the engineering branch number 27,000, and I think, perhaps, that 
is an argument why the engineers might be made a separate 
executive body. I do not consider that there will be, or would be, 
any friction between engineer officers and naval officers, or any 
more than there is between the Royal Marine officers and the 
naval officers. The question of the reserves of men for the Navy 
is important. I am told that there is a reserve list of engineers 
who may be called upon to serve, but I am inclined to think there 
will be very great difficulty in getting them, and in time of war I 
presume they will be all over the country and all over the world. 
Further, the engineering work on board a line-of-battle ship is so 
specialised that I am afraid that the ordinary engineer of the 
mercantile marine would hardly be able to take his place on board 
a line-of-battle ship, or be able to attend to any special machine 
he might be asked to look after. He would not be acquainted 
with hydraulic or electrical machinery. Another thing which 
would unfit him for doing duty on a line-of-battle ship would be 
that he would probably be unfitted for the discipline and would 
find it very irksome, as it would be to the ordinary mercantile 
marine engineer. The other question which seemed to us of 
very much importance at our Institution was the training of your 
engineers. 

Lord Selborne: In reference to your remarks, do you suggest it 
is quite impossible to have a reserve of engineers ? 

Mr. Henry Withy: I would not like to say it was impossible. I 
think they should be men trained in the Navy. I do not think 
the ordinary engineer on board a mercantile vessel qualified to 
take charge of the delicate machinery on board a man-of-war. 
It would be very difficult. I have a good deal of experience, and 
as years pass by men get more and more specialised. Men are 
specialised at hydraulic machinery or at electrical machinery, and 
so forth, and we have fewer all-round men than we had a few years 
ago. With regard to the training of the young engineers, our 
Institution felt that that matter required consideration. We had 
no suggestions to offer, but we feel that the matter is worth the 
earliest attention of the Admiralty, and if they are able, the 
engineering branch of the service should be made more attractive 
and more popular, when better men would join. I do not suggest 
there are not proper men, but there is a difficulty in getting men 
of the right class. If the service was made more popular better 
men would join, and there would then be that enthusiasm to put 
their whole interests into the work, and do the very best they 
could. We urge upon your Lordship the consideration of our 
petition. 

Mr. John Corry, president of the Institute of Marine Engi- 
neers: My Lord, I had not intended speaking on this subject. I 
have only recently been connected with the Institution, but as a 
practical shipowner, this is a subject I take great interest in. I 
know the great importance of having an efficient engine-room 
staff. In times of peace and war the general engineer is the most 
important man on board your ship, because all the machinery of that 
ship is under his charge, and if he is not a man of power and ability, 
or does not know how to use his power and ability so as to impress 
the personnel of his staff, you will not have that efficiency which is 
absolutely necessary. It has been said, and said very truly, that 
the position of machinery has altered and enlarged enormously. 
Everything now on board ship is done by machinery, and it re- 
quires a very able man and a very clear-headed man to be ready 
and competent at all times and under all emergencies, and to make 
the best of the circumstances that may arrive. You must have 
men of first-class ability, and you must give them that position 
which their training, their knowledge, and their capacity warrants 
them in expecting. With regard to economy, we all know how 
important it is for a ship to be economically managed, and if you 
have men who do not understand and cannot understand the 
engine-room, you have a very inefficient ship, and therefore an ex- 
pensive ship. With capable engineers, however, everything works 
smoothly ; the whole staff work harmoniously, but you must have 
the right class of men, and you must get the right class of men, 
and to get them you must give them a position, which I think and 
believe is really the thing they require. I think matters have 
been fully explained already, and that I need say no more, I had 
not intended to speak, and I trust you will excuse me, 

Sir Fortescue Flannery: There are others who are prepared 
to speak. I think that now the matter has been fully explained 
to your Lordship that probably it will not be necessary for me to 
call upon anyone else, unless there are any of my honourable 
colleagues who would wish to speak, 

Lord Selborne: My time is entirely at your disposal, 





Sir Fortescue Flannery: If there are any of my honourable 
colleagues who wish to speak, I am sure Lord Selborne will be 
ready and pleased to hearthem. Sir Edward Reed is unable to be 
present to-day, but writes me a letter, from which I will read an 
extract. He says:—‘‘ You and the other members of the deputa- 
tion should quite understand, I hope, that my interest in the 
question of the Royal Naval Engineers is in no way abated, and 
that I believe the naval service is running the greatest risks by 
withholding from the engineer officers their rights, and that 
executive authority of engine-room and stokeholds which are as 
essential to efficiency in time of peace as they will be in times of 
war.” My Lord, I think we have said now all that is necessary or 
proper in order to fully lay the matter before you. 

Mr. Matber, M.P.: I would just like to add a word or two, 
although I have not been invited todo so. I would suggest to the 
First Lord of the Admiralty this fact—that we have not arrived at 
any finality in the mechanism required on board. So far as the 
future is concerned, it is a question of speed which lies at the root 
of all the organisation, I think, on board ship. The fleetest fleet 
must necessarily be the commanding fleet of the future, and to 
achieve that end, of course, mechanism of a more and more perfect 
character will be required as time goes on. Therefore, the import- 
ance of the engineering staff for a man-of-war and for vessels of 
war becomes, and will become, a matter of increasing volume. I 
venture to think that much of the trouble that has arisen in the 
Navy of late in connection with the use of the water-tube boilers 
if my friend the honourable member for Gateshead wi!l permit me 
to introduce the point—I think much of that trouble might 
have been avoided had the engineering staff possessed that execu- 
tive rank which would have enabled it to utilise the knowledge 
of its engineers for the purpose of advising the captain of the 
ship and others in authority and responsible for the charge of this 
branch of the naval equipment ; if the staff had had those oppor- 
tunities, I think much trouble and danger might have been avoided, 
and many valuable suggestions might have been given from the 
engineering staff had they possessed that rank and position which 
would have enabled them to speak to their superior officers, 
Another point I wishto lay before your Lordship is that this depu- 
tation is not pleading for a matter of personal vanity. We are not 
here to express to you that we have as engineers great responsi- 
bilities in our profession, coupled with duties of enormous import- 
ance, and that that fact is not sufficiently recognised by the 
Admiralty. It is not upon that point that the matter turns ; we 
urge that if a proper rank wasgiven to engineers, and anexecutive 
power vested in them, that there would be a largely increased 
number of men than at present rush to serve his Majesty’s Navy. 
It should be urged that such a position is a highly honourable 
employment, and from that point of view the question of rank 
becomes one of some importance certainly. We have been told 
that gentlemen in this room have not been successful in inducing 
men in their employ to join the Navy, but this would not be the 
case were it told them that in joining the Royal Navy they 
would have an officer’s rank given them, which the men would 
follow up and improve, according to theirability. ‘That would have 
an enormous effect over the personnel we are concerned with, and 
more and better men would be willing to join if they felt that in 
doing so they were rendering an important service and filling 
a responsible position in joining asan engineer in his Majesty's Navy. 
1 would, therefore, urge upon your Lordship to look upon this 
matter from the point of view of the loyal service rendered to the 
country by the engineers. They are a profession of men developed 
by national methods, anda much higher class of men than they 
were forty years ago. That class of men are certainly required in 
the Navy in increasing numbers, in view of the increasing amount 
and complexity of the mechanism, and the multiplicity of 
mechanical operations on board a man-of-war, which are being 
added to day by day and will increase more and more. I think 
that with the changes as suggested there will be increased utility 
and satisfaction amongst those who have to serve that department. 

Lord Selborne: There is a misapprehension in what you said 
about the Belleville boilers. Engineer officers have had the most 
ample opportunities, either through the captain of the ship or 
through the engineer-in-chief of making any observations they 
chose, and that was done from time tw time. 

Mr. Mather: They may have the opportunity now, but I am 
only just pointing out that by introducing this executive power 
amongst engineers you not only give them the opportunity to 
make suggestions, but it becomes a matter of direct responsibility. 

Lord Selborne: Every engineer considers he is responsible for 
making what suggestions experience suggests ; I think he is re- 
sponsible for that. Gentlemen, I ventured to say, when we com- 
menced this very interesting meeting, that I was not going to make 
you any speech, but that I was going to listen, and I shall, with 
your permission, maintain that line. All that you have said will 
be most carefully followed and considered by us, though, if I did 
not contradict any of the statements, it must not be inferred from 
that that I admit them. For instance, I must not pass over the 
suggestion which has been made that the engineering branch of the 
Royal Navy does not adequately perform its important functions. I 
cannot admit that for asingle moment, nor do I admit fora single 
moment that there is any want of discipline in the engine-room orthe 
stokehold ; I do not think that is really so. I must also at once 
deny the suggestion that the stokehold and engine-room artificers 
do not show that strict respect which discipline enjoins towards the 
engineer officers. Of course, the contention which I think has run 
through many of the speeches is that the whole department is 
undermanned, and that there ought to be a great many more 
engineer officers in the Navy. That, of course, is a matter of 
opinion, though I do not admit the fact. It is also perfectly fair 
for gentlemen of experience to express an opinion, and to say that 
we admit as officers into the Navy some gentlemen who do not 
come up to the standard. It is, of course, perfectly legitimate to 
hold and to lay down that opinion, though I do not admit the 
truth of it. Again, Ido not admit that we do not get the numbers 
that we ask Parliament for, and, though we may make our standard 
easy, we get the men up toit, and we get those we ask for according 
to our standard, The numbers in July were 978, and 963 were 
obtained, and we expect to make the other fifteen up before the 
close of the year. I only mention that in order to differentiate be- 
tween what do seem to me to be fair subjects for an expression of 
opinion, and what represents misrepresentations. There is only 
one point I wish to refer to, although it has not been alluded to in 
the speeches that we have heard to-day, but it is included in a 
memorandum which some gentleman greatly interested in this 
matter drew up, and gave to Sir Fortescue Flannery, and who was 
kind enough to show it to me, That is a suggestion which has 
been repeatedly made, not only with respect to the engineering 
branch of the Navy, but in respect to other branches of the Navy 
also, that there ought to be a representative of the branch on the 
Board of the Admiralty. Now, that suggestion is made out of a 
complete misunderstanding of what the Board of Admiralty is. 
The Board has not been and never will be a collection of the heads 


exactly the same means and the same power of representing their 
case and of putting forward their A nage to the Board of Admiralty 
as the Quartermaster-General, the Paymaster-General, and the 
Inspector-General of the Forces have to the Commander-in-Chief 
and the Secretary of State for War. Of course, it may be a matter 
of opinion as to whether or not there should be a collection of heads 
of departments, but that is another point, with which, however, 
I do not agree. The point I want to put forward is that to have 
a collection of heads of departments would be to have a complete 
reversal of the whole history of the Admiralty and of its origin, 
I have nothing more to say to-day, gentlemen, but to thank you 
for the able and full manner in which you have put your case 
before me. 

Sir Fortescue Flannery: It now but remains for me, on behalf 
of the deputation, to ex = our deep gratitude to your Lordship 
for the attention with which you have listened to every one of our 
arguments, and for the very great courtesy with which you and 
your colleagues have received us on this occasion. 

These remarks were received with applause, and the deputation 
withdrew. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

THE cooler weather in the early part of the week was a welcome 

change at the iron and steel works, and it is evident from tho 

remarks of those members of the iron and steel trade who attended 

‘Change to-day—-Thursday—in Birmingham, that a fair amount of 

work ison the books, and that what are wanted are favourable con- 

ditions for regular output. 

The rece: t revision in steel prices has placed the market on a 
firmer lasis, and manufacturers are now ina better position to cope 
with American and German firms. Bessemer billets are quoted 
£5 to £5 5s.; best Siemens ditto, £5 5s. to £5 10s.; mild steel bars, 
£6 15s. to £7 5s.; steel plates, £5 15s. to £7 5s.; and steel girders 
and angles, £5 15s, to £6 5s, 

For galvanised sheets on account of home and foreign use in- 
quiries continue fairly numerous, and though the quotation remains 
unchanged at £11 5s, to £11 10s. f.o.b. Liverpool, itis well adhered 
to. Businessin black sheets, however, is very limited. Sheets, 
singles, are quoted £8 to £8 5:.; doubles, £8 2s. 6d. to £8 7s. 6d.; 
and trebles, £8 153, to £9. 

Marked bars continue on the £8 10s basis, with 12s. 6d. extra 
for the Earl of Dadley’s L.W.R. brand ; and second grade, £7 10s. 
The recent advance of 2s, 6d. on unmarked bars, making them 
£6 7s. 6d. to £6 12s, 6d., is fairly well maintained, and for some of 
the best merchant qualities £6 15s. is mentioned, though it is doubt- 
ful if much is doing at the latter figure. In regard to gas strip, 
the expectations in respect of demand are, it is thought, hardly 
realised, and therefore manufacturers are scarcely in a position to 
further advance prices. Hoop iron is quoted at about £7 10s.; 
nail rod, £7 to £7 10s.; rivet iron, also £7 to £7 10s.; and gas strip, 
£6 5s. to £6 7s. 6d. 

Pig iron is considered to be in a better position than manufac- 
tured, due chiefly to its limited production, and, in addition, to 
the high fuel rates. Staffordshire cinder forge pigs are quoted 
453. to 46s.; part mine, 49s. to 52s. 6d.; all mine, 52s. 6d. to 60s. ; 
best ditto, 753.; and cold blast, 105s,, though in some cases 10s, 
less is accepted. 

It was stated on 'Change that Sir Percy Girouard, director of 
South African Railways, bas newly placed in this country an order 
for 1200 steel wagons, and that two loeal firms, Messrs. Brown, 
Marshalls, and the Birmingham Railway Carriage and Wagon 
Company, have secured an important share of the contract. The 
wagons are to be of steel throughout, they will run on four-wheel 
bogies, and they are to be capable of carrying 30 tons, a weight 
which is altogether unusual so far as British railway practice is 
concerned, 








NOTES FROM LANCASHIRE. 
(From our own Oorrespondents.) 


Manchester.—A period of more or less suspended animation still 
represents the situation pretty generally throughout the iron trade 
here, but there is a disposition to take rather a more hopeful view 
as to the future. In some branches of the steel trade increasing 
briskness becomes more generally reported. The engineering 
trades for the most part maintain a very fair amount of activity, 
with continued exceptional pressure in some departments, but the 
textile machine-making industries remain exceptionally depressed, 
and the statement made by the chairman of one of the largest 
firms in Lancashire—that, after a connection with the trade extend- 
ing over a quarter of a century, he could confidently say that never 
had they known such stagnation in the cotton manufacturing 
industries of the world—does not open out a cheerful prospect for 
this branch of trade in the near future. 

The steadier tone in the market to which reference was made 
last week is maintained on the Iron Exchange here, and at the Man- 
chester meeting on Tuesday there was an evident tendency towards 
more firmness in prices, It would, perhaps, be going too far to 
say that there is as yet any definite material improvement ; under- 
selling still goes on amongst merchants, although to a lessened 
extent, and users still buy very cautiously, few of them caring to 
commit themselves to forward engagements of any weight. Busi- 
ness, however, moves on very steadily, and makers do not follow 
the low prices that have been taken by speculative merchants, with 
the result that ‘‘bear” transactions are now being covered ata 
substantial loss by some of the operators. 

For local and district brands of pig iron makers’ quotations are 
unchanged, No.3 foundry Lancashire remaining at 5ts. to 56s, 6d., 
less 24; Lincolnshire, 49s. 6d. net; Derbyshire, 53s. 6d. net 
delivered Manchester; with forge qualities 49s. 6d., less 2 
Lancashire, and 48s, 2d. net Lincolnshire, delivered Warrington. 
Middlesbrough iron is firmer, 533. 4d. net by rail Manchester 
being now about the minimum average quotation for No. 3 
foundry ; but good-named brands can be bought from makers at 
this figure. Scotch iron has stiffened slightly upon last week’s 
quotations, Delivered Manchester docks, Eglinton is scarcely now 
quoted under about 58s, 6d. to 58s, 9d., and Glengarnock 59s, 3d. 
to 59s, 6d. net. 

The exceedingly hot weather of the past week has largely in- 
terfered with operations in the finished iron trade, some of the 
forges being completely stopped. This naturally has caused some 
temporary pressure for deliveries, but finished iron makers as a 
rule have no great weight on hand beyond orders to cover 
i diate requir ts, consumers as a rule declining to 





of departments, but consists of the Lord High Admiral or a 
of gentlemen selected by the Crown. The Lord High Admiral 
you might compare to the Secretary of State for War and the 
Commander-in-Chief rolled into one ; those are his functions, and 
what the Board of Admiralty has always been. When it has not 
been the Lord High Admiral, it has been a number of gentlemen 
selected by the Crown, who hold that particular office under com- 
mission. It is open to the Crown to change members of the 
Board, and to elect members on the Board. The Comptroller, 
for instance, has been on and off, and when he is on he may 
be off again. A civil engineer has been placed on the Board at 
one time, but he is not there now. I merely point to that to show 
ou that it is a misrepresentation to state or to assume that the 
rd of Admiralty is a collection of heads of departments. It is 

no more that than the Secretary of State for War and the 
Commander-in-Chief themselves represent heads of departments. 
The heads of departments, the rts 3 of the engineers, the head of 
the marines, and the head of any other branch of the service, have 





buy forward. For Lancashire bars, delivered Manchester dis- 
trict, £6 7s, 6d. remains makers’ general quotation, with 
merchants here and there sellers at £6 5s. North Staffordshire 
bars remain at £6 10s. to £6 15s, delivered here. Sheets are 
steady at about £8 2s, 6d. to £8 5s. delivered here. In hoops there 
is only a moderate local business doing, but there are further 
inquiries on the market for cotton ties from America—a branch of 
trade that has not come to this district for a very considerable 
time past. As I have previously reported, one or two local makers 
some months back ped a fairly large orders in cotton ties at low 
figures. American buyers are now offering a substantial advance 
upon the prices at which previous orders were placed, and negotia- 
tions are in progress which may possibly lead to considerable 
further business. The list basis prices for hoops are steady at 
£7 2s, 6d. random to £7 7s. 6d. special cut lengths delivered here, 
and 2s, 6d. less for shipment. : 

The position in the steel trade shows no material change, Hema« 
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tites are steady at about 67s. up to 69s., on for No. 3 foundry ; 
local-made billets about £4 15s. to £4 16s, 3d. net ; the average 
quoted prices for steel bars remain at £6 10s. to £6 12s. 6d.; and 
steel boiler plates, £6 123. 6d. to £6 15s., delivered in this district. 

Further lenge orders have just been placed by the Government 
on account of the South African Field Force Railway for steel 
railway wagons of similar type to those sent out last summer, but 
of larger size, The wagons now ordered are to be constructed 
with a carrying capacity of 35 tons, and the Ashbury Carriage 
Company, Limited, of Manchester, have secured the bulk of the 
order, amounting to 300 wagons, which will keep them busily 
employed for several months to come, Smaller portions of the 
order have been distributed amongst firms in different parts of 
the country. 

Amongst the numerous works extensions now in progress in this 
district 1 may mention that Crossley Brothers, Limited, have 
built a new fitting, erecting, and a o> This has two 
bays, each 350ft. long and 55ft. wide, and is being supplied with 
tools and plant of the most modern and improved type; the 
equipment also comprises one 5-ton, two 15-ton, and two 10-ton 
cranes. The new works of Craven Brothers, Limited, at Reddish, 
are also nearing completion, and the eggs 9 departments— 
including the foundry, 300ft. by 125ft.; the erecting shop, 325ft. 
by 125ft.; and the power-house, 75ft. by 35ft.—are all in a forward 
state. 

The other -~ I had an opportunity of inspecting, at the works 
of G. Birch and Co., Salford, an improved sliding, surfacing, and 
screw-cutting lathe. The apron in this machine is fitted with a 
special feed arrangement, driven by a worm on the guide screw, 
gearing into an accurately-hobbed gun-metal worm wheel. The 
feed is thrown in and out instantaneously by means of a knurled 
knob in front of the apron. The guide screw, which is the full 
length of the bed, and very accurately cut, is fitted with a device 
for giving three changes of speed, which are thrown in and out of 
gear by moving a handle in front of the bed. This has the effect 
of three guide screws having pitches of four, six, and eight threads 

rinch, For the convenience of the operator a brass index plate 
is attached to the gear box. The machine is made in three sizes, 
the largest admitting 4ft, 2in. between the centres. 

With the recent spell of exceptionally hot weather there has 
necessarily been a considerable falling off in the consumption of 
all descriptions of fuel. Not only have house-fire requirements 
been curtailed to the smallest possible dimensions, but the pro- 
tracted stoppages of ironworks, owing to the heat, has for the time 
being very considerably | d the d d for steam and forge 
coal, with the result that there has been a good deal of surplus 
output on the market, for which special prices have been quoted to 
effect clearance sales. Pits have not been running more than three 
to four days per week, and the miners have still further restricted 
the output by slacker work, 

The extreme quietude in the house-fire coal trade does not, 
however, appreciably influence the general quoted rates, any 
material giving way being confined to temporary quotations for 
special sales, and amongst colliery representatives the opinion 
prevails that prices have now practically touched their summer 
level. The situation is pretty uch the same as regards the lower 
qualities of round coal for steam and forge purposes, Here and 
there, no doubt, surplus output is being pushed for prompt clear- 
ance at low figures, but for contracts the average prices remain 
without really quotable change, 9s. to 9s. 6d. at the pit being still 
about the basis for ordinary descriptions, 

The settlement of gas coal contracts is also proceeding on pretty 
much the same lines as I have previously reported. The lessened 
demand for round coal is, of course, restricting the quantity of slack 
coming upon the market, and the better qualities of engine fuel are 
by no means plentiful. Some of the Lancashire collieries are, in 
fact, filling up out of stock to meet ——— of customers, not 
in consequence of any increased demand, but owing to the 
reduced quantity of slack they are now screening. This is keeping 
the price of the better qualities of engine fuel steady, with, 
if anything rather a hardening tendency, although it can 
scarcely be said that any 7 better prices are being 
actually got. At the pit mouth 8s, would represent the 
minimum quotation for best slack, with some qualities fetching 
8s, 3d. to 8s. 6d. Of inferior sorts of slack there are, however, 
still tolerably abundant supplies owing to the surplus coming in 
from other districts, and for these prices are kept low, common 
Lancashire slacks averaging about 6s. to7s. at the pit, with lower 
qualities of slack offering from Derbyshire and other districts at 
from 4s, upwards, 


The shipping trade continues very unsatisfactory, and with 
only an irregular sort of demand, and a good deal of surplus coal 
just now offering for prompt sale, prices are cut exceedingly low 
to effect clearances of quantities. Common Lancashire steam coal 
is reported as low as 10s. to 10s, 3d., with better qualities fetching, 
in special cases, 11s, 6d. to 12s., delivered Mersey ports. 

Coke maintains a tendency towards increasing firmness, Good 

foundry qualities are firm at about 24s. to 25s, at the ovens. The 
lower qualities for iron making continue to harden, good washed 
Lancashire furnace cokes being quoted up to 13s. and 13s. 6d., 
good washed Yorkshire furnace cokes about 12s, to 12s. 6d., and 
common unwashed furnace cokes about 10s. to 10s, 6d. at the 
ovens, 
_ Barrow.—There is not much change to note in the hematite pig 
iron trade, except that warrant prices are a trifle higher, and 
makers are so well sold forward that they will not quote for early 
delivery. There is a slight improvement in the demand for pig 
iron, and makers are likely to put one or two additional furnaces 
in blast. They have thirty-five in blast now, compared with forty- 
two in the corresponding week of last year. Makers’ nominal 
quotations are at 60s. per ton net f.o.b. for mixed Bessemer 
numbers. Warrant iron is at 57s. 9d. net cash sellers, buyers 14d. 
less, Seventy tons of warrant iron have been cleared out of the 
stores this week, and there is still on hand 20,008 tons, or a reduc- 
tion of 2602 tons since the beginning of the year. 

Iron ore is in quiet demand, but there is a prospect of increased 
sales, Prices are steady at 12s, for good average sorts net at 
mines, Spanish ore is in e importation, and prices are at 
14s, 6d. to 15s, per ton net at West 

The steel trade is well employed, and local makers have plenty 
of orders on hand ; indeed, the prospects for the remainder of 
the year are very satisfactory. Prices are firm at recent quota- 
tions, but there is no improvement to note, and it is not probable 
there will be an increase in prices in view of the foreign competi- 
tion that is yy Beng nemrgg Rails, tram sections, ship and 
boiler plates, tin rs, hoops, billets, slabs, castings, nuts, bolts, 
and general steel merchandise are in very good demand. 

No new orders in shipbuilding are reported, but preparations 
for a big immediate business are progressing on every hand. 

Vickers, Sons, and Maxim have now employed in their yard at 
Barrow 10,600 hands, and have a weekly wage sheet of £16,500. 

The first-class cruiser Euryalus, which was seriously damaged 
by fire at Barrow a few weeks ago, is to proceed early in August 
be gy dry dock at Birkenhead for expert inspection and for 
_ The coal and coke trades are quiet, and prices are low, but de- 
liveries are full and steady. 

Preparations are being made for the reception of the Institute 
of Mechanical Engineers at Barrow next week. A most interest- 
a has been arranged, and some excellent papers are to 





The shipments of iron from West Coast ports last week repre- 
: Lah 
sented 5772 tons of iron and 8724 tons of steel, as compared with 
437 Mn: of iron and 9605 tons of steel, an increase in iron of 
thi ns and in steel a decline of 881 tons. The shipments of iron 
with fe stand at 188,894 tons and steel 253,923 tons, compared 
: 430,976 tons of iron and 237,084 tons of steel, a decline of 
Ton of 242,082 tons and in steel an increase of 16,839 tons, 





THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 

THERE is little that is new to report as to the condition of the 
South Yorkshire coal trade. Although the coalowners agreed to 
everything the railway companies demanded, they appear to have 
been somewhat tardy in coming to terms. The railway managers 
were resolute in standing out against any advance on former 
contract price—9s, per ton—and re tedly stated they would 
rather run the risk of obtaining supplies in the open market, They 
appear to have been as good as their word in both respects. Not 
a single company broke through the ement to give no more 
than 9s., and to guard against inadequate locomotive fuel supplies, 
they actually provided, in many instances, for deliveries to last 
them over the first month of the new period. Therefore, while 
fair weights are being taken in some quarters, in others the coal- 
owners are not required to begin deliveries on contract account 
before August. This leaves a large output available for buyers, 
who, however, are not readily found. Several important contracts 
for foreign countries, actually placed in Yorkshire, have been taken 
this season in Durham—another circumstance which accentuates 
the depression. 

Demand for house coal is fairly maintained, considering the 
advanced season of the year. There seems a pretty general agree- 
ment that values will not go lower—on what ground it is difficult to 
say, unless it is that the holiday season, with frequent miners’ 
excursions, village feasts, &c., cause the output to be severely 
restricted. Three to four days a week are now the rule, while 
consumption, owing to the sultry weather, is at its lowest point. 
From the Eastern Counties, as well as on metropolitan account, 
orders are beginning to come forward to some extent. Best Silk- 
stones are quoted at 12s. to 12s, 6d. and 13s per ton, Barnsley 
house 10s, 6d. to 11s. and 11s, 6d. per ton. 

Various circumstances combine to affect unfavourably the steam 
coal trade, While there is a steady demand for inland require- 
ments, though not in such weights as twelve months ago, the 
export trade is much less, owing to important contracts lost and 
the lessened needs of foreign markets, The very serious rupture 
in connection with the Grimsby fishing industry is another adverse 
factor which may prove even more prejudicial a little later on. 
As the railway companies are not generally having deliveries made 
under contract this month, there is thus an unusually large tonnage 
available. Values, however, still continue steady at 9s. 6d to 10s. 
per ton. Engine fuel, in spite of being less abundant in supply, is 
still maintained at former rates.. Nuts fetch 7s. 6d. to 8s, 6d. per 
ton, screened slack from 5s. per ton, pit slack from 2s, 6d. per ton. 
Coke is unaltered. 

As was anticipated in THE ENGINEER three weeks ago, the 
gas companies have received a concession of 2s. 6d. per ton on 
former contract prices. This amount was agreed upon between the 
companies and the Associations of Gas Coalowners for South 
and West Yorkshire. Gas-coal owners who are outside the 
associations have dropped their quotations from 3s, to 33. 6d. per 
ton. Railway traders and gas consumers are beginuing to agitate 
for the removal of the extra charges and other imposts put on to 
meet the exigencies of dear coal. There is not likely to be any 
change this year, as the gas companies are only now arranging for 
deliveries at the lower rates, and have but yet begun to feel the 
benefit. As for the railway companies, they will require, it is said, 
a full year of the cheaper contracts before they can return to the 
old rates. It is very doubtful if the travelling public will again 
experience all the advantages they enjoyed prior to the abnormal 
advances made by the coalowners at the beginning of last year. 

The welcome change for the better in the iron trade, which was 
looked forward to at the end of the second quarter, is not yet 
apparent. Prices of pig iron are not likely to go lower, simply 
because they are now at “‘ bottom” figures, while finished irons are 
being produced absolutely without profit, and in some instances at 
a positive loss. New orders come to hand very sparingly. Under 
ordinary circumstances the extreme heat of the last ten days would 
have caused great inconvenience to ironmasters, but business is 
at present too quiet to make customers urgent for deliveries. Few 
complaints are coming in from buyers, although operations in the 
furnaces and forges have necessarily been much interfered with by 
“the heat wave,” and generally sultry conditions. Quotations 
remain unaltered as follows :—West Coast hematites, 67s. 6d. to 
68s. 6d. per ton; East Coast, 63s. 6d. to 64s. 6d.; Lincolnshire 
No. 3 foundry, 48s. to 49s.; forge ditto, 46s. to 47s.; Derbyshire 
No. 3 foundry, 51s, to 52s.; forge ditto, 46s.; bars, £6 15s. to £7; 
sheets, £8 12s. 6d. to £8 17s. 6d. 

The cutlery and silver and plating trades remain as last re- 
ported, quietude generally prevailing in the various establish- 
ments. Interest in the lighter staple industries is at present 
centred in the London ivory sales, which opened on the 23rd inst. ; 
526 lots passed the hammer in the course of the day, about eight 
tons being bought in or withdrawn. The first day’s sale made 
certain what manufacturers and ivory cutters anticipated—that 
good ivory would go higher. East India and other soft tusks of 
fine quality fetched the fullest prices of previous sales ; secondary 
and small sorts were somewhat cheaper. Measured ball pieces 
were in brisk request, and advanced in many instances £4 to £5 
and £6 per cwt. Soft Egyptian reached former prices, hard going 
£2 higher. West Coast African, which is largely used in the 
Sheffield trades, was quite £2 per cwt. dearer. "Where was a very 
large attendance of Sheffield buyers. 

The officials and foremen of Vickers, Sons, and Maxim, Limited, 
Naval Construction Works, Barrow-in-Furness, had their annual 
excursion to Blackpool on the 20th inst. Mr. James McKechnie, 
one of the directors, presided at a tea held in the Hotel 
Metrépole. Responding to the toast of the firm, proposed by Mr. 
D. L. Morton, Mr. Lishman stated that when the Vickers Company 
took over the works the workmen numbered 4500 ; now there were 
10,600, receiving weekly in wages £16,500. The work now in hand 
included two battleships,’ three first-class protected cruisers, one of 
these being the largest ever built, five submarine boats, and various 
small vessels. Altogether the work they had in hand represented 
something like four and a-half millions sterling. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


BUSINESS continues to improve at a good rate in all branches 
of the iron and allied industries, and generally it is now brisker 
than it has been at any time this year, while there are excellent 
grounds for expecting that further improvement will be experi- 
enced, as a period of the year is at hand when the demand, 
especially for pig iron, increases, and deliveries oversea are on a 
scale which is howngpe pase at any other part of the twelve 
months. The tone of our market has under these circumstances 
become very sanguine, buyers and sellers alike holding encour- 
aging views of the future. Almost everything points to a more 
favourable time for those ee in the iron and steel indus- 
tries. Pig iron shipments have increased in a marked degree 
this month, and deliveries oversea have been very good, 
which is a rather unusual feature, seeing that July is generally 
a quiet month in regard to exports. But this month’s shipments 
so far have been 40 per cent. better than those of last month, and 
35 per cent. greater than those of July, 1900. They have not this 
month fallen off toScotland from this district, as is the usual course 
at this time of the year; on the contrary, considerably more has 
been sent this month than was reported last month, and, further- 
more, the quantity is thrice that notified in July last year. To 
the Continent 45 per cent. more has been forwarded than was the 
case in June. Demand on home account is increasing once more, 
Altogether up to 24th the shipments of pig iron from the Cleve- 
land district reached 82,265 tons, as compared with 61,943 tons 
last month, and 65,664 tons in July last year. 

The market here is strengthened furthermore by the news from 












America with respect to labour difficulties, and the practical 
cessation for the present of American competition. If the strikes 
are not soon ended prices will rise in America, and it may be con- 
sidered certain the sellers will not be backward here in ye | 
the example. With so much activity in the demand for finish 
iron and steel, due to a large extent to the revival in shipbuilding, 
the position of pig iron makers has become satisfactory, and they 
will have a better chance of making ends meet, for with their 
advanced selling prices they are reducing the cost of production— 
they have this month been able to bring down the wages of blast 
furnacemen and ironstone miners, as well as the rates for the 
carriage of iron-making materials The only unfavourable feature 
in the pig iron trade is the continued additions to the stock of 
Cleveland pig iron in Connal’s public stores. Last month 
20,280 tons were added, this month so far 12,817 tons, the total 
quantity held on 24th being 108,311 tons. This increase in the 
stock in the public stores is not easily to be accounted for, but 
while last month it had a detrimental influence on the market, this 
month attention is scarcely at all directed to it, other circum- 
stances which are favourable overshadowing it. Altogether pros- 
pects are good, and consumers are making haste to buy, as they 
are not likely to gain any advantage by waiting, now that what is 
usually the dull period of the year is nearing its termination. 

All pig iron prices have been advanced this week, Cleveland 
qualities by 6d. per ton, and hematite by 9d., and these advances 
are not only quoted, but realised, as buyers find the makers have 
got the upper hand again in fixing prices. Not less is now taken 
either by makers or merchants than 45s. per ton for No. 3 Cleve- 
land G.M.B. pig iron for early delivery, and difficulty is experienced 
in getting some brands for delivery at any price. No. 4 Cleveland 
foundry has been put up to 43s. 3d. ; grey forge to 42s. 9d.; mot- 
tled to 42s. 3d.; and white to 41s. 9d. Altogether No, 3 Cleve- 
land pig iron is 1s. above the recent minimum, and the lower 
qualities have improved to about half that extent. 

The improvement in the demand for hematite iron is very satis- 
factory, but that is not quite unexpected after the briskness that 
has been reported in the shipbuilding industry. Producers have 
some difficulty in satisfying the requir ts of c s, and as 
there is no stock in the public stores, except 3262 tons—and this is 
not interfered with—it is very likely that more furnaces will be re- 
lighted. Nearly all the furnaces that have been restarted this 
year have been those which were set to make hematite ; in fact, 
there has been only one Cleveland furnace put to work during ths 
past half-year. Sheffield consumers have bought freely in this 
district during the last few days, and it is expected that further 
advances in prices will shortly be made. The present quotation 
for mixed numbers has been raised to 56s. per ton, and neither 
producers nor merchants will accept less. Hematite forge is about 
52s. 6d. Rubio ore is steady at 14s. 9d. per ton delivered at wharf 
at Middlesbrough, but some sellers have obtained 15s. Gillivare 
ore has been advanced 3d. this week, and delivered at North-East 
Coast ports. The best grade is at 18s. 6d., the second grade at 
163. 6d., and the lower qualities at 14s. 

The ironstone mineowners of Cleveland, who claimed from their 
men a reduction of 6°2 percent. in wages, have arranged with 
them for one of 4} per cent., such reduction to continue in force 
until October 21st. 

The directors of the Consett Iron Company, Limited, have 
decided to recommend to the annual meeting to be held next 
month the payment of a dividend to the ordinary shareholders of 
£3 per share. This, with the 15s. per share paid as interim 
dividend, makes the handsome dividend for the year ending 
June 30th to be at the rate of 50 per cent., the same as 
in the previous year. The directors of the Consett Spanish Ore 
Company, Limited, are to have 6s. 6d. per share ; this, with the 
interim dividend and bonus, constitutes a dividend at the rate of 
86} per cent. for the year. 

The manufactured iron and steel industries are steadily im- 
proving, and this it is as much as anything which is giving con- 
fidence to the whole trade, and is causing consumers to arrange 
without delay for supplies. They have difficulty in some branches 
in getting all they need, as producers are already so full up, and 
the revival of the shipbuilding industry makes them chary about 
committing themselves far ahead, with prices rising. Itis expected 
that within the next few days prices of plates and angles will be 
advanced. The difficulties in America are naturally tending to 
strengthen the market here, and prospects in all respects are good. 
Common iron bars are sold at £6 5s.: best bars at £6 15s.; steel 
bars, £6 2s. 6d.; iron ship plates, £6 12s. 6d.; steel ship plates, £6; 
steel boiler plates, £7 10s.; iron ship angles, £5 17s. 6d.; steel ship 
angles, £5 15s.; steel hoops, £7 10s.; steel sheets, £8 10s.; iron 
sheets, £8 ; steel ship rivets, £9, all less 24 per cent. f.o.t. Heavy 
steel rails are at £5 10s.; steel railway sleepers, £6 10s.; cast iron 
chairs, £3 10s., all net at works. 

The works of Ashmore, Benson, Pease, and Co., Limited, at 
Stockton, have been acquired by a new company—the Power Gas 
Corporation, Limited. Ashmore, Benson, Pease, and Co.’s esta- 
blishment was started thirty years ago, and they have carried on 
business as manufacturers of gas plant and also as general engi- 
neers. In payment for their works the vendors receive 52,177 
shares of £1 each in the new company, which is formed for the 
purpose of developing the patented processes and inventions for 
the production of cheap power and heating gas—commonly known 
as Mond gas—with the simultaneous recovery of sulphate of 
ammonia. Altogether eighteen patents will be acquired by the 
new company from Dr. Ludwig Mond, F.R.S., the United Alkali 
Company, Limited, and Mr. E. J. Duff, and they will not only 
manufacture the gas, but will also produce the plant and apparatus 
necessary. 

At the second annual meeting of the shareholders of J. F. 
Pease and Co., of Darlington and elsewhere, the chairman said 
the output of the new works at Darlington was on the increase, 
and they were securing profitable prices. They were developing 
a new industry—the manufacture of stamped steel troughs for 
containing electrical cables—and there was a possibility of a large 
trade in them. 

The officials and foremen of Messrs. Bell Brothers, Clarence Iron 
and Steel Works, Middlesbrough, on Saturday entertained at 
dinner Mr. Maurice Bell, the son of Mr. Hugh Bell, the managing 
director, on his return from South Africa, where he had been com- 
manding a troop of volunteers from Teessid 

Mr. John Bourn, who since 1891 has been chief draughtsman 
with Wigham, Richardson, and Co. at their shipyard at Walker-on- 
Tyne, has been appointed assistant general manager of the Tyne 
Iron Shipbuilding-yard at Wellington Quay. He served his 
apprenticeship with Charles Mitchell and Co., shipbuilders, 
Walker-on-Tyne, and was afterwards at Sir W. G. Armstrong and 
Co.’s Elswick yard. 

The members of the Tees Conservancy Commissioners have this 
week had their annual trip for the inspection of other ports. This 
year they have visited Portsmouth and Plymouth. 

The coal trade is generally favourable to the sellers, more par- 
ticularly in the steam and gas coal branches; in fact, the demand 
is more than equal to the power of supply at the present time, and 
prices are on the up grade. For best steam coal at least 13s. per 
ton f.o.b. must be paid, and for smalls 5s., while for best gas coals 
the prices range from 10s. 6d. to 11s. f.o.b, Coking coal is in more 
réquest, and there is also more demand for coke, both on local and 
export account. Not lessthan 15s. per ton will be accepted for 
medium coke delivered at the furnaces in this district. 














NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THERE has been a little more doing this week in the pig iron 
warrant market. Consumers have been making fair purchases for 
future, but mostly early, delivery, and the hardening tendercy of 
— has also been assisted by the scarcity of warrants, this 

eing particularly the case as regards Scotch iron, 
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The actual consumption of raw and finished iron and steel in the 
Glasgow district did not really begin this week to any great extent, 
as many of the works remained closed a part of the week owing to 
the workmen prolonging the trade holidays. On the other hand, 
the employers were not as a rule very desirous of a prompt start 
being made, for business in most instances is not very profitable at 
the moment, while in some departments works have recently been 
carried on at a loss, 

Scotch warrants have sold at 53s. 6d. to 53s. 74d. cash, and 
53s. 14d. to 53s, 24d. one month, Cumberland hematite has con- 
tinued dull, and was some days almost quite neglected. The cash 
price of this iron is about 57s. 7d., while some business has been 
done at 57s. 8d. for delivery in one month. The business in Cleve- 
land ordinary warrants has been done at 44s, 11d. cash, from 
44s. 10d. to 45s. for delivery at different times from eleven to 
twenty-six days, and at 45s. to 44s. 10d. one month. : 

Several changes have taken place among the blast furnaces, with 
the result that one additional is making ordinary and two fewer 
are on hematite. There are now 36 producing hematite and 36 
ordinary pig iron, and two basic, the total of 74 thus in operation 
in Scotland comparing with 75 in the preceding week and 79 at 
this time last year. 

Prices of Scotch makers’ pig iron have been keeping remarkably 
steady, considering the slackness that prevails in some other 
departments of the trade. One or two Ayrshire brands are this 
week quoted 6d. per ton higher for delivery at West of England 

rts, but in the main the prices do not show much alteration. 
G.M.B. No.1 is quoted at Glasgow, 54s.; No. 3, 53s.; Wishaw, 
No. 1, 54s.; No. 3, 538s. 6d.; Govan, No. 1, 54s. 6d.; No. 3, 53s.; 
Carnbroe, No. 1, 56s.; No. 3, 54s. 6d.; Clyde, No. 1, 65s. 6d.; 
No. 3, 55s. 6d.; Gartsherrie, No. 1, 66s. 6d.; No. 3, 56s.; Langloan 
and Calder, Nos. 1, 67s. 6d.; Nos. 3, 57s.; Summerlee, No. 1, 70s. ; 
No. 3, 57s.; Coltness, No. 1, 72s.; No. 3, 57s.; Glengarnock at 
Ardrossan, No, 1, 65s.; No. 3, 55s. 6d.; Eglinton at Ardrossan or 
Troon and Dalmellington at Ayr, Nos. 1, 56s.; Nos. 3, 54s.; Shotts, 
at Leith, No.1, 70s.; No. 3, 57s.; Carron, at Grangemouth, No. 1, 
67s.; No. 3, 57s. per ton. 

There is a rather better inquiry this week for Scotch hematite pigs, 
which are quoted by merchants 60s. per ton for delivery at the 
steelworks, 

The export demand for Scotch pig iron has necessarily been slow 
during this holiday season. In the past week the shipments from 
Scottish ports have been 4075 tons, compared with 7112 tons in 
the corresponding week of last year, and for the year to date 
the total shipments show a decrease of 61,627 tons. 

In the finished iron and steel branches there has not been much 
doing so far, but the inquiries appear to indicate that a somewhat 
improved demand may be experienced in the next few weeks. 
There are good orders for certain kinds of goods from Canada, 
with the prospect that these may be repeated. The manufacturer 
is still hampered by heavy costs. Wages and the cost of raw 
material have not come down at al] in proportion to the fall that 
has taken place in manufactured articles, some of which are now 
actually being produced at a loss, the only alternative being to 
close up works altogether. 

The holidays have, of course, greatly reduced the volume of the 
coal trade, the total shipments from Scottish ports inthe past week 
being 125,883 tons, compared with 217,252 in the preceding week, 
and 142,530 in the corresponding week of last year. The different 
markets for coal have been comparatively idle, and the prices are 
nominally without alteration. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


ATTENTION is being naturally directed to the condition of the 
steel trade and strike in America, and it would appear likely that 
substantial orders will be placed in this quarter. In the tin-plate 
district there seems every probability of a boom. Stocks are very 
low, and I hear in trustworthy places that there will be large 
purchases from the States. At the beginning of this week it was 
stated that a considerable quantity was in negotiation, and, fortu- 
nately, now that the wages rates are arranged, home, foreign, and 
colonial demands can be met. Little fear is now entertained 
amongst ironworks managers that the colossal enterprise of 
America will tell injuriously upon this country. In one manufac- 
ture, that of tin bar, Wales has quite regained its old status. 
Mills which were stopped are again busily at work, and the 
make promises to be large, and with substantial requirements in 
rails and sleepers, there is evidently a busy time at hand. One of 
the principal works is occupied with steel sleepers for Italy, and at 
several rail orders are wellin evidence. 

Newport sent away this week two cargoes of steel rails to Liver- 
pool and one to Southampton. Barrow again gave evidence of the 
cheapness of ocean trafic by sending steel rails and pig iron to 
Swansea. Pig iron cargoes have been on the increase. Middles- 
brough sent 889 tons to Swansea, 340 tons to Newport and Mostyn, 
North Wales, and Ulverstone cargoes to Newport, Mon. Rotter- 
dam continues its despatches of tin bars to Newport, and this week 
sent 1016 tons, though one of the principal ironmasters stated the 
other day, in referring to it, that he did not attach serious import- 
ance to the competition. 

One good sign of the times has been the undiminished supply of 
ore from Bilbao. Ebbw Vale received 2000 tons in one consign- 
ment, and Guest, Keen, and Co., 16,210in another. Ore is coming 
from Lisbon and Oporto. Newport maintains a steady sheet iron 
trade with Bristol. 

On ’Change, Swansea, mid-week there was a good deal of anima- 
tion, and expectancy was rife as to the outcome of the American 
strike in its etfects, direct or indirectly, upon the Welsh market. 
It was admitted that the current rumours had given a good deal 
of impetus to business already, and a few holders of plates ready 
for shipment had been able to sell at prices varying from 6d. to 
1s, 6d. per box advance on late quotations; many are, however, 
well sold forward. I am enabled to give full quotations this week, 
but they must be regarded as nominal. Little reliance can be 
given to their remaining, and any day may see a steady progres- 
sive advance, Tin bars are very firm. Tin-plate make last week 
was in excess of shipment, and stocks are now 54,928 boxes, com- 
pared with 226,424 boxes this time last year. 

Russia is buying freely, and two cargoes leave for Batoum and 
Odessa this week. Pig iron has been improving lately, notably 
Scotch and hematite; Middlesbrough firm. Latest prices in 
Swansea: Glasgow warrants, 53s. 9d. cash ; Middlesbrough No. 3, 
44s, 1ld.; hematite warrants, 57s, 9d. for mixed numbers f.o.b. 
Cumberland according tobrand. Welsh bars, £6 10s. to £6 12s. 6d.; 
angles at usual extras. Steel rails, heavy, £5 5s. to £5 10s. f.0.t.; 
light not quoted. Sheet iron, £8 to £8 12s. 6d. Steel, £8 2s. 6d. 
to £8 lis ; extra for higher gauges, Bessemer steel tin-plate bars, 
£5 ; Siemens best, £5 2s, 6d. 

Tin-plates: Bessemer steel cokes, 14s, to 14s. 6d.; Siemens, 
14s, 3d. to 14s, 9d.; ternes per double box, 28 by 20 C., 25s. 9d., 
26s, 9d., to 29s. 9d.; best charcoal, 16s. 6d. to 17s.; big sheets for 
galvanising, 6ft. by 3ft. by 30g. per ton, £10 7s. 6d. to £10 10s:; 
finished black plate, £10 12s. 6d. to £10 17s. 6d. per ton; block 
tin, £123 to £124 12s, 6d.; spelter, £16 12s, 6d.; copper, Chili bars, 
+ 4 6d. to £68 11s. 3d.; lead, £12 7s, 6d.; iron ore, 14s, 6d. to 

5s. 6d. 

The death of Mr. Samuel Pope this week has been referred to 
with regret in all trade circles; he had been for so many years 
identified with Welsh railway, dock, and other questions, 
and for years was retained by the Taff Vale Railway. He 
was held in great respect by Sir W. T. Lewis and the leading 
freighters, 

Railway troubles now ap to have abated; in fact, the 
pressure of work is such that all classes of men are well and 
thoroughly employed. I note, too, that the spelter strike in 





the Swansea district is ended, and men are returning to work. 
Some colliery cases yet remain unsettled, and in the Swansea dis- 
trict a re-start of Felinfran and of the Crown Level Trallwn is yet 
undecided. The latter may be abandoned pro tem, 

The quiet time of the steam coal trade is clearly at hand, and 
that, too, as I have noticed in past pests, just at the period when 
house coal is entering upon its slackest time. There is still a fair 
demand for steam coal, but though miners’ holidays told upon 
output in every valley, there was no scarcity, and prices remained 
much about the same. The lessened clearances at Cardiff of late 
have been very marked. On Saturday last there were only 
thirteen cargoes of coal sent away, and of these five were for 
France, and one for Russia. On Monday there was a little im- 
provement, twenty-two cargoes being despatched. Swansea’s 
despatch last week of coal and patent fuel totalled 60,000 tons. 
San Francisco trade is improving, and French firm. Newport 
coal trade rather sluggish, and prices, early in the week, slightly 
less. 

On ’Change, Cardiff, mid-week, the easy prices ruling were 
noticed as showing a slight improvement since Saturday. Quota- 
tions, best steam, that even as late as Monday were 18s 3d. to 
18s. 6d., advanced from 18s. 6d. to 19s., and closing prices 
generally were as follows :—Best steam coal, 18s. 6d. to 193., plus 
tax ; good seconds from 18s.; cheaper kinds from 16s. 9d.; drys, 
15s. 3d. to 15s. 9d. Best Monmouthshire, 16s. to 16s, 6d.; seconds, 
lds, 6d. to 15s., both wid Cardiff ; best house coals, 16s. to 17s. 
It will be noticed how gradually, but unmistakeably, prices of this 
quality have declined, and still lower may be probable, as it is yet 
some time before the house coal season and contracts will come to 
the front. Many levels have ceased to be worked in some parts of the 
district. Seconds, house coal, are now down to 14s. 6d. to 15s. 6d.; 
No. 3 Rhondda, 15s, 6d. to 16s, 6d.; through and through, 13s. to 
l4s.; small, 103s. to lls.; No. 2 Rhondda, 13s, 3d. to 13s. 9d.; 
through and through, 10s. 6d. to 1ls.; smalls, 8s, 3d. to 8s, 6d.; 
best small steam, 9s, to 9s. 6d. These continue firm and in good 
demand, with no likelihood of a drop at present, though some coal- 
owners early in the week admitted that the supply was greater 
than the Gemand, and were disposed to give concessions, Not 
much, if any, change in prices generally is expected until after 
the Bank Holiday. Patent fuel, lds. 3d. to 16s, 3d., according to 
brand. Coke, l4s, 6d. to 20s. 

There is not much alteration in Swansea prices. Best steam 
varies from 18s, to 19s., with seconds at l6s. to 16s. 6d.; bunkers, 
according to quality, 10s. 6d. to lls. 6d.; and small ranges from 
8s. 6d. to 9s. f.o.b., cash 30 days, less 24. 

Anthracite maintains its high figures in agreement with its first- 
class quality, which is well shown on leading railways. The best 
hand picked, used in malting, commands from 2ls, to 22s.; 
seconds, 18s. to 18s, 6d.; best large, 16s. 6d. to 17s.; red vein, 12s, 
to 12s, 3d.; rubbly culm, 5s, 3d. to 5s, 9d. Bituminous coals are 
at lower figures, No. 3 Rhondda, 16s. to 16s. 6d.; through coal, 
13s. to 13s, 6d.; small, 11s. to 11s, 6d.; No, 2 Rhondda, large, 14s, 
to 15s.; through, lls, to 11s, 6d.; small, $s. to 9s, 

Patent fuel, 15s. 6d. to 16s. 6d.; coke, 16s, 6d. to 18s, 6d.; pit- 
wood, 18s, 6d. per ton into trucks. On the Cardiff market pitwood 
has shown a better condition, due principally to tardy arrivals from 
France and Spain. Irish wood has also been backward. Prices 
were advanced ls, this week, and now rule 19s, to 20s. Kinsale, 
Waterford, and Youghal are sending in more freely this week. 

The Cardiff Railway Bill is now in the House of Commons, 
having passed through the House of Lords. It will be remembered 
that the object sought by the Bill is to authorise the extension of 
the time limit for the acquisition of land, and the completion of 
works under the Cardiff Railway Acts, 1897, 1898, and 1899, &c. 
This week the Taff Vale petitioned to be heard against the Bill, 
but the committee disallowed its locus standi. 

The water supplies of the district have been under serious con- 
sideration this week at the steelworks, and the mills in particular, 
with the heat in engine-rooms ranging from 115 deg. to 120 deg. 
Fortunately, the supplies have held out well. In Cardiff there 
has been anxiety, and extension of reservoirs may be regarded asa 
feature for early attention. Swansea is well off, Newport 
moderately so. Lianelly will be hampered at the works if the 
drought continues, 

Tube works and steel industries, Swansea Valley, very brisk. 
At Briton Ferry coke make is to be curtailed. The electrical 
tramways at Merthyr are working well, and a new top-decker has 
been introduced. At the close of the month the tramway system 
at Newport, by the effiuxion of time, will fall into the hands of 
the Corporation. 

The inquiry into the explosion at the Universal is adjourned 
until October. 

Coal shares are firmer and in better demand. Railway stock 
easy, pending announcement of dividend. ‘Taff Vale 3 per cent. 
debentures have been done at 954. 

The Foxhole Tin-plate Works are to besold by auction in August. 
These are compact three-mill works, well placed for railway ser- 
vice on Midland and Great Western. 








NOTES FROM GERMANY. 
(From our own Correspondent.) 


THE position of the iron and allied trades has not in any way 
altered since last week, quietness prevailing all round. There is 
only a small weight of work given out, forward orders being scarce 
in consequence of a very moderate activity in most departments. 
The Silesian pig iron market has been just a trifle more lively than 
last week, and stocks have slightly decreased ; the blowing in of 
the blast furnaces that had been damped down some time ago has 
again been postponed, asironmasters expect the prices for steam coal 
to go down shortly ; they are, at present, standing on M. 6 p.t., 
against M. 8 p.t. last year, and against M. 3°50 p.t. in 1895. The 
production of pig in Silesia was, for June of present year, 64,584 t., 
against 65,857 t. in May, and against 66,079 t. in June last year; 
in June, 1899, 67,213 t. were produced, and in June, 1898, output 
of pig iron was 59,675 t. Export in Silesian pig iron was 2563 t. 
for June; from January to June, 3273 t. During the first two 
quarters of present year output in pig iron was 383,820 t., against 
413,482 t. for the corresponding period in the year before, decrease 
being 29,662 t., or 17 per cent. In 1899 output of pig iron in 
Silesia was 407,235 t. for the first two quarters of the year, against 
364,430 t. in 1898. ‘ 

January—June, 1901: 177,165 t. forge pig ; 2030 t. spiegeleisen ; 
18,704 t. Bessemer ; 93,603 t. basic; and 92,318 t. foundry pig. 
January—June, 1900: 193,195 t. forge pig ; 1582 t. spiegeleisen ; 
21,776 t. Bessemer ; 118,148 t. basic; and 78,781 t. foundry pig. 

Scrap iron has been somewhat dull lately, and inferior sorts were 
decidedly neglected. Compared to last month prices have fallen 
quite M. 5 p.t., and in some instances M. 6 p.t. A normal busi- 
ness is done in plates and sheets, and the rolling mills have re- 
mained in tolerably good occupation, as bars are pretty well 
inquired for. The railworks report themselves well supplied with 
orders for immediate as well as forward delivery. 

A general lack of orders is complained of in the Rhenish- 
Westphalian district, the iron trade having been detrimentally 
influenced by the unfavourable reports that continue to be received 
from the money market. In all branches activity leaves much to 
be desired ; still, compared to the first months of the year, an in- 
crease in employment can be noticed generally. Billets have, 
last week, been officially reduced M. 2 p.t., present quotation being 
M. 95, against M. 97 p.t., Siemens-Martin quality standing on 
M. 98 p.t., against M. 100 p.t. 

Austrian ironmasters have nothing to report, at least nothing 
satisfactory ; prospects are considered anything but bright, as the 
a works compete very strongly. 

All that can be reported from the French iron market is that 








the prices formerly quoted—which, it must be owned, are anything 


but favourable—have been tolerably well maintained all through 
last week ; 190f. p.t. is quoted for girders in Paris, and 175f. p.t, 
for merchant bars, 

Owing to the exceedingly strong competition of German works, 
which is particularly keen in the girder trade, the tone of the 
Belgian iron market is as dull now as during the most depressed 
period some months ago. ‘The condition of the iron business in 
the Charleroi district is specially weak and unfavourable ; only 
four blast furnaces are in blow now out of eighteen existing, 
against fourteen at this time last year. Inthe Lidge district ana 
in Luxemburg activity and demand are better, but still far from 
good. In the manufactured iron department little business js 
likewise done. ‘The works try to secure employment at any price 
now, and what they have to take after much competing and 
under-quoting does not leave any profit. Ata tendering for 1000 
Vignole rails, weighing about 72 tons, the Compagnie Ougrée 
tendered lowest at 1238°50f. p.t., the next offer being 185°5f., 
while the highest price, 175f. p.t., was asked by Cockerill, For 
the construction of a locomotive shop in Manege, that was 
estimated at 227,225f., the Compagnie Centrale de Construction de 
Haine St. Pierre asked only 199,5/5f., while other offers ranged 
between 205,800f. and 234,000f. Although the prices officially 
quoted at present are nearly the same as in previous months, yet 
the prices actually taken where an order of some weight isin ques- 
tion are much lower than a few weeksago. For home consumption 
merchant bars, No. 2, are quoted 140f. p.t. for small lots ; iron 
plates, No, 2, 150f. p.t.; the same in basic, 160f. p.t.; Siemens- 
Martin steel plates, 170f. p.t.; concessions being willingly granted 
where large orders are in question, Export quotations having 
been considerably intluenced by German competition, are depressed ; 
merchant bars, No, 2, are quoted 180f. p.t.; girders, about 110t, 
p.t.; iron plates, No. 2, 145f. p.t.; the same in basic, 1505f. p.t.; 
and in Siemens-Martin steel, 160f. p.t. 

Stocks in coal are heavy in Belgium, and this accounts for the 
general weakness in quotations, which was very marked at the 
late tendering for the State railways. Engine coal stands at 
17°50f. p.t. against 25f. p.t.a year ago. Coke continues pretty 
firm at 17f. p.t. for common sorts, and 18°50f. p.t. for better 
qualities. At this time last year the cokeries refused to do any 
business at less than 25f, p.t., and they often asked and receiveu 
27°50f. p.t. for forward orders, 

The receipts of the German State railways were for June of 
present year: Passenger traflic, M. 47,450,419, or M. 7,065,289 
less than in June last year; goods traffic, M. 88,637,993, or 
M. 1,576,185 less than last year, the decrease being due to the fact 
that Whitsuntide was in May this year, and in June last year. 
Receipts from April Ist to June 31st, 1901, were: Passenger 
traffic, M. 119,708,738, or M. 2,133,287 more than in the same 
period the year before; goods trafic, M. 237,760,410, or 
M, 1,717,968 less than in the year before. 








AMERICAN NOTES. 


(From our own Correspondent.) 
New YorK, July 10th, 
To-MORROW a conference will be held at Pittsburgh between the 
labour leaders and the steel magnates to adjust the wages question. 
The Amalgamated Association has made demands which the 
United States Steel Corporation have the disposition to resist, but 
they recognise that they have a powerful and compact labour 
organisation to fight, and that the pressure of demand for steel 
is such that any prolonged suspension will advance prices, The 
Amalgamated Association was never stronger. It demandsa share 
of the improved conditions, and is in a position to enforce its 
demands. The crux of the whole situation, as far as the officials 
of the United States Steel Corporation is concerned, is the matter 
of unionism and its recognition. No present attempt will be made 
to increase the armour plate capacity of the Carnegie Company, as 
the capacity of the mills is now 6000 tons per year, and the Govern- 
meifit orders are only 2000 tons annually, So farin July there have 
been no important developments in iron and steel. Large orders for 
plates, bars, and shapes continue to drop in as usual. All capacity 
1s well sold up, and there is no room for any weakness, Agents say a 
great deal of new business will probably be presented to the mills 
during the next six weeks, rather than be delayed until September 
or October, on account of the absence of stocks and the enormous 
consumption in progress. ‘The financial situation occasions no un- 
rest; the total amount of currency in circulation July Ist was 
2,177,266,280 dols., which shows an increase per capita of 1°50 dols. 
over one year ago. June clearings in eighty-two cities show a 
decrease in volume of 21 per cent. from May, but the increase over 
June a year ago is 51°8 per cent. For six months ending 
June 30th, total bank clearings were, in eighty-two cities, 
63,683,665,540 dols., an increase of 48 per cent. over same time 
The corresponding gain in Canada was 14°7 per cent. The 
cash balance in the Treasury, July Ist, was 326,833,124 dols, The 
gold fund is 494,000,000 dols., with 99,000,000 dols. ‘‘ free” gold. 
The indications this week point to a general expansion of trade 
in the autumn ; jobbersare preparing forit. Manufacturers in all 
lines are pretty well secured in raw material. Nothing of a specu- 
lative nature appears on the surface, because of the remarkable 
expansion of capacity in all lines during the past year or two. 








NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT, 


STEAM coal market firm, and a better supply of tonnage. 
House coal keeps in fair demand. Exports for week ending 
July 20th were :—Coal: Foreign, 38,789 tons; coastwise, 18,767 
tons. Imports for week ending July 23rd were:—lIron ore, 
3688 tons ; pig iron, 2251 tons ; steel bars, 1016 tons ; loam, 150 
tons ; cement, 195 tons ; boards, 738 loads ; pitwood, 330 loads. 

Coal: Best steam, l6s. to 16s, 6d.; seconds, 14s, to 14s, 6d.; 
house coal, best, 17s.; dock screenings, 8s. 6d.; colliery small, 
7s. 3d. to 7s. 6d. Pig iron :—Scotch warrants, 53s, 9d.; hematite 
warrants, 57s. 74d. f.o.b, Cumberland prompt ; Middlesbrough, 
No. 3, 44s. 10d. Iron ore :—Rubio, 14s, 6d.; Tafna, 15s, 6d. 
Steel :—Rails, heavy sections, £5 5s. to £5 10s,; light ditto, 
£6 10s. to £7 f.o.b.; Bessemer steel tin-plate bars, £5; Siemens 
steel tin-plate bars, £5 2s, 6d., all delivered in the district, cash. 
Tin-plates: Bessemer steel, coke, 14s, to 14s. 3d. nominal ; 
Siemens, coke finish, 14s. 3d. to 14s. 6d. nominal. Pitwood, very 
scarce. London Exchange telegram :—Copper, £68 15s.; Straits 
tin, £120 1s. 3d. Freights easier. 


THE 








LicuHt Raitways Act, 1896.—The Board of Trade have recently 
confirmed the undermentioned Light Railway Orders :—(1) Black- 
pool and Garstang Light Railway Order, 1901, authorising the 
construction of a light railway in the county of Lancaster, from 
Blackpool to Garstang. (2) Barrowford Light Railway Order, 1901, 
authorising the construction of a light railway in the urban district 
of Barrowford, in the county palatine of Lancaster. (3) Nelson 
Light Railways Order, 1901, authorising the construction of light 
railways in the borough of Nelson, in the county palatine of 
Lancaster. (4) Colne and Trawden Light Railways Order, 1901, 
authorising the construction of light railways in the borough ot 
Colne and the urban district of Trawden, in the county palatine of 
Lancaster. (5) Central Essex Light Railway Order, 1901, authorising 
the construction of light railways in the county of Essex, betweeu 
Chipping Ongar Station on the Great Eastern Railway and Grea: 
Bardfield. (6) Pewsey and Salisbury Railway—Extension ot 


Lig ht 
Time—Order, 1901, amending the Great Western Railway—Pewsey 
—Light Railway Order, 1898, and the Pewsey and 


and Salisb 








vizes branch—Light Railway Order, 1898, 


Salisbury—. 
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LAUNCHES AND TRIAL TRIPS. 


ScHARZFELS ; built by, Wigham, Richardson, 

and Co., Limited ; to the order of, The Deutsche 
Dp. G. “Hansa,” of Bremen; dimensions, 430ft. 
by 55ft.; to carry, 8000 tons deadweight ; engines, 
four - crank quadruple-expansion on Yarrow, 
Schlick, and Tweedy system ; speed of 124 knots 
was attained ; trial trip, July 17th. 
AvstRIANA, steel screw steamer; built by, 
Irvine’s Shipbuilding and Dry Docks, Company, 
Limited ; to the order of” Sir Christopher Fur- 
ness, M.P., for the British Maritime Trust, 
Limited; dimensions, 360ft. by 47ft. 9in. by 
30ft. 2}in, deep; to carry, bulky cargoes ; 
engines, triple-expansion type, 25in., 4lin., 67in. 
diameter by 45in. stroke, pressure 165 lb.; con- 
structed by, Richardsons, Westgarth, and Co., 
Limited ; vessel has double bottom on cellular 
principle for water ballast ; launch, July 17th. 

SEAGULL, lightship ; built by, Allsup and Co, 
Limited, Preston ; to the order of, the Irish Lights 
Commissioners ; dimensions, 96ft. long, 23ft. beam, 
and 12ft. deep ; built of steel covered with teak 

lanking, which is sheathed with Muntz metal ; 
launch, 16th inst. 

AMSTELDYK, three-deck type steamship ; built 
by, Furness, Withy, and Co., Limited, Hartlepool ; 
to the order of, the Holland - Amerika Line, 
Rotterdam ; dimensions, 413ft. long ; to carry, 
13,000 tons; engines, triple-expansion, 2Sin, 
46in., 77in., by 48in. stroke, pressure 180 lb.; 
constructed by, Richardsons, Westgarth, and 
Co., Limited; launch, July 17th. 

WISBECH, steamer ; built by, Blyth Shipbuild- 
ing Company, Limited ; to the order of, Atkinson 
Brothers, Newcastle; dimensions, 243ft. long, 
36ft. 6in. beam; engines, triple-expansion, 18in., 
29in., and 48in. diameter by 33in. stroke ; con- 
structed by, North-Eastern Marine Engineering 
Company ; built on single deck principle with 
bridge, poop, and forecastle ; trial trip, July 

6th, 








CATALOGUES. 





SAMUELSON AND Co , LimiteD, Banbury. Cata- 
logue of Roots’ improved Acme blowers, 

SCHAFFER AND BUDENBERG, Manchester. Wall 
sheet of novelties exhibited at the Glasgow Exhi- 
bition. 

W. 0. Roarer AND Bostns, Victoria-road, 
Stafford. Prices and particulars of the Epstein 
storage batteries. 

W. Wititson Copsett, Limited, Southwark- 
street, London, S.E. Wares in warp and weft. 
The contents include belting of the Scandinavia 
pattern. 

Tue Empire Roller Bearings Company, Limited, 
Delahay-street, Westminster. Pamphlet illus- 
trating and setting forth the advantages possessed 
by these bearings. 

Joun Lancrinae, 53, Vale - road, Ramsgate. 
Circular of a patent thermostatic valve for the 
control of the passage of steam and water 
through heaters and radiators. 

INTERNATIONAL ELECTRICAL ENGINEERING Com- 
PANY, Surrey-street, Strand. Price lists of 
entirely enclosed continuous-current motors and 
arc lamp carbons and leaflets of dynamos, traction 
plant, &c. 

Jonn Grpps AND Son, Duke-street, Liverpool. 
Pamphlet on ships’ ventilation, being a descrip- 
tion of Gibbs’ weatherproof system of ventilating 
cargo and passenger vessels, as used by the Cunard 
and White Star liners. 

E. S. Hrnpiey, Bourton, Dorset. Catalogue 
No. 279, steam engines, boilers, saw benches, 
pumps, dynamos, and lifting machinery. The 
illustrations—wood engravings—are excellently 
executed, and the whole make-up of the book 
is businesslike, 

CHarLes D, PxtLiirs, Emlyn Engineering 
Works, Newport, Mon. Specialities for colliery 
work. The contents include locomotives, sta- 
tionary boilers, winding engines, centrifugal 
pumps, fans, mortar mills, &c. The printing of 
the half-tone blocks might be greatly improved. 

JoHN Brown anpd Co., Liwirep, Sheffield. 
Fourth edition of ‘‘blue book” of marine special- 
ities. The book contains full particulars with 
illustrations of Brown and Co’s ribbed furnaces, 
Serve tubes, and Ellis and Eaves combination of 
induced draught. The book is handsomely got up. 

BULL’s METAL AND MELLOIDCoMPANY, LIMITED, 
Leadenhall-chambers, St. Mary Axe, London. 
Pamphlet illustrating and describing the applica- 
tions of Bull’s metalsand melloid, with testimonials 
from users and tables of tests carried out by 
experts. Propellers made from Bull’s metal are 
guaranteed to show improved efficiencies. 

MERRYWEATHER AND Sons, Limited, Greenwich- 
road, London, S.E. This firm has issued a 
tastefully appointed book entitled ‘‘The House 
of Merryweather : a Record of Two Centuries,” 
in which the history of the company—and 
incidentally that of the fire engine itself—is 
described. Nathaniel Hadley appears to have 
been the first to start in this branch of the engi- 
heering business at the end of the seventeenth 
century, and that he had a factory at the corner 
of Bow-street and Long-acre, London, in 1738. 
It was during the period that the firm was known 
as Hadley, Simpkin, and Lott, in the eighties, that 
- Moses Merryweather became associated with 








TRADE AND BUSINESS ANNOUNCE- 
MENTS. 


Messrs, LINCOLNE AND Co. inform us that they 
have taken offices at Broad-street House, New 
Broad-street, E.C., with Mr. Edward Huxley as 
their representative. 

THE Central Cyclone Company, Limited, of 
343 and 345, Cable-street, pee ll E., also of 
Paris and New York, has appointed Messrs. 
Fried, Krupp, Grusonwerk, Magdeburg, its 
representative for its well-known Cyclone 


ulverisers in Germany, Russia, Italy, Spain, 


—_ Turkey, Sweden, Norway, and Den- 


THE PATENT JOURNAL. 
Condensed from “ oe nee Official Journal of 


Application for Letters Patent. 


*,* When inventions have been “ communicated "” the 
name and address of the communicating party are 
printed in italics. 

10th July, 1901. 
14,022. Frames for Packina Ciorues, A. and 8. Pick, 
London. 
14,023. CHANNELLING Knives, A. W. Perkins, Bir- 
mingham. 
14,024, Lrquip-pELiverine Apparatus, 8. G. Mason, 
Birmingham. 
14,025. Usinc Arr with Srgam in Enornags, J. G. 
Statter, Birmingham. 
14,026. Lunerres, J. Harrington, Coventry. 
14,027. Hivoxs for Boat Ruppgrs, G. Hughes, Wolver- 
hampton. 
14,028. Bate Breakers, W. H. Whitby, T. Thompson, 
and J. Heywood, Manchester. 
14,029. Pepat Stirrups for Cycies, W. A. Stirling, 
Dundee. 
14,030. Locxina Sasu Fastener, J. Corner, Glas- 
‘ow. 

io. Sanitary Pipxs, C. E. Robinson und J. Staley, 
Jerby. 

14.032. Rops for Doors, &c , J. Jewsbury, Birming- 





am. 

14,033. Lockixe-cLass Howtper, J. Jewsbury, Bir- 
mingham. 

14 pout Bars for Seconpary Barrerigs, P. J. Davies, 

naon, 

14,035. Nuts with MovaBLe Heaps, W. and R. Davies, 
London. 

14.086. Loom Snurrix, G. F. and W. H. Gregson, 
Preston. 

14 037. Manure Distrisutors, J. Hall, Glasgow. 

14,038. PLovons, J. Hall, Glasgow. 

— Strain Rop Brackets, J. Jewsbury, Birming- 

nam. 

14,040. Necktiz and Suirt Front, H. R. Franklin, 
Glasgow. 

14,041. Treatment of “Por Aug,” D. A. and J. B. 
Blair and F. Wertenbruch, Glasgow. 

14,042. Comptya Macutng, A. Lund, Keighley. 

14,043. Bep Rests, A. Frampton, Manchester. 

— Bars for Stirrups, W. J. Tompkins, Birming- 
nan. 

14,045. DrRawino Liquips from Buk, T. F. Edge- 
worth, Bristol. 

14,046. Coatine Iron with Trix, H. V. Bertrand, Bir- 
mingham. 

14,047. Drawine Boarps, F. Bush, Leeds. 

14,048. ORNAMENTAL MetaL Work, L. E. Ravault, 
Birmingham. 

14,049. ELecrric TramcarR TROLLEY Heaps, J. H. F. 
Bale, Manchester. 

14,050. Button, R. Rippon, Gateshead-on-Tyne. 

14,051. Motor Venicies, J. Y. Johnson.—(Pnevmatic 
Carriage Company, United States ) 

14,052. Revo.vine Fay, F. Rizzi, London. 

14.053. LrrHocrapuic Printing, F., A., and C. Billing, 
Birmingham. 

14,054. Ratstnc Masts, 8. L. Taylor and J. G., H. H., 
H. H., and W. R. Cox, Falmouth. 

14,055. RoLtinc up CoLLapsiBLE Tosgs, J. Watson, 
London. 

14.056. Automatic Venicte Brakg, W. A. Critchlow, 
Vancouver, British Columbia. 

14,057. Unper-cLearers for Frames Usep in Draw- 
1nc Woot, E. Parkinson, H. Tonge, and A. Parker, 
London. 

14,058. Apparatus for Disinrectina Arr, K. Fath, 
Manchester. 

14,059. ALTERNATING CURRENT Moror, G. B. Batten, 
London. 

14,060. KniTtr1no Macuines, H. Clarke, London. 

14,061. DeracnaB_e Sasu Live Fastener, W. Dearen, 
London. 

14,062. Manuracturg of Common Sat, F. H. Gossage, 
Liverpool. 

14,0638. Stipe Vatves for Exorngs, F. G. Creed, 
London. 

14,064. ILLUMrNaTING Devices, F. de Mare, London. 

14,065. Motor, J. Spyker, London. 

14,066. ImpLemMenT for Pickine Fruit, D. V. Howell, 
Kingston-on-Thames. 

14,067. D1avs for CLocxs, W. H. Stockhall, London. 

14,068. Cire for Curtains, E. M. Payn, London. 

14,069. Mortistne Macurng, I. Lightner, London. 

14,070. Pirie Driver, J. W. Rollins, juu., London. 

14,071. VELocIpEDE-DRIVING Mecaanisy, F. A. Kelley, 
London. 

14,072. Mrxinc Apparatus, J. B. Cline, London. 

14,078. EL_evatror-cLosinc Drvicrs, W. A. Robinson, 
London. 

14,074. Srops for Macurnery, F. H. Brewster, 
London. 

14 ae ee Stove, C. H. A. Milot and F. 8. Lang, 

mdaon. 

14,076. Hat Prix, R. Luh, London. 

14,077. Non-ReFILLABLE Borties, J. Tott and L. 
Erhardt, London. 

14.078. RirLe Saretps, W. Beedle and T. Andrew, 
Richmond. 

14,079. Fixinc PHorocrapHic Fiitm3, M. Reichert, 
London. 

14,080. AuTo-moToR VEHICLES, J. Strange and P. G. 
Tacchi, London. 

14,081. Manuracture of Dvg, O. Imray.—(Farbwerke 
vormals Meister. Lucius, and Briining, Germany.) 

14.082. Dsvice for Tittrne Wacons, C. Briining, 
London. 

14,083. Opgnino Tins, J. H. Hadoux, London. 

14,084. Brakes, Fraser and Chalmers, Limited, and 
F. L. Whitmore, London. 

14,085. Maxkrno Soap, H. Sefton-Jones.—(S. Feder and 
J. van de Biicken, Germany.) 

14,086. ConstrucTION of ExLEctropgs, R. J. Gtilcher, 


14,087. GRAss-EDGING Suears, 8S. Cameron, Liver- 


201, 

14,088. Musica, InstrumENTs, H. von Baussnern, 
Liverpool. 

14,089. ReeuLatine Device for Furnaces, A. Frohlic, 
London. 

14,090. Dryine Fisrovs Materia, H. H. Lake.— 
(F. Hiorth, Norway.) 

14,091. ACETYLENE GeneRATORS, C. Pataky, London. 

14,092. Firg-arms, F. Bacon, London. 

14 093. Brakes, H. H. Lake.—(A. Chaumont, Belgium.) 

14,094. WatEer-cLosets, 8. J. Colby, London. 

14,095. CHIsgLLING Macutneg, J. Y. Johnson.—(P. V. 
Avril and the Société Marinier Navoit et Jeanson, 
France.) 

14,096. Pip Vatvgs, P. Evans, London. 

14,097. Courtine for RatLway VEHIces, J. W. Lyttle, 


ndon. 

a Lionts, G. H. Lilley and J. R. Bentote, 
ndon. 

14,099. Firg-LicutErs, G. H. Lilley and J. R. Bentote, 


don. 

14,100. Gas Propucrrs, M. Taylor, London. 

14,101. Printine Biocks, W. M. Rockstroth, London. 

14,102. ExecrricaL InpicaTiInc Apparatus, H. T. 
Harrison, London. 

14,108. Agro-cycLx, A. Palfroy, London. 

14 —. TREATING or AacgING Spirit, R. C. Scott, 

ndon. 

14,105. Ciasps, F. Tew, London. 

14,106. ReNpgRING Faprics IMPERMEABLE, H. J. 
Haddan.—{@. Dutilleul, France.) 

14,107. Fintinc Macuings for AERATED Warsrs, A. 
Skidmore, London. 

14,108. Destons for Usk in Ceramic Decoration, T. 
Haviland, London. 


11th July, 1901. 


14,110. RecuLatine the Fiow of Gas, W. P. Miles, 
rove Park, Kent. 

14,111. Fastener for Leccrnas, A. T. Cosby and W. 
T. Lawman, Northampton. 

14,112. Cotp-room, A. Hogg, Leeds. 

14,118. Warer-tuse Boriers, T. A. Hearson, London. 

14,114. Sprnninc Moves, A. Lees and Co, Limited, 
and J. Clegg, Manchester. 

14,115. Brackets for Gutrers, J. J. and J. Wade, 
Manchester. 

14,116. Moror-priven VeuHicies, R. F. Hall, Bir- 


mingham. 

14,117. Gas Cookers, Parkinson and W. and B. 
Cowan, Limited, and W. Cheshire, Birmingham. 

14,118. Cigar Prercer, T. Wilcox, Birmingham. 

14,119. Apparatus for use as a Toy, H. A. Dean, Man- 
chester. 

14,120. Hanp Rests for Cycies, J. Strachan, 


‘ow. 
14,121. Furniture Castor, E. G. Bosworth, Bir- 


mingham. 

14,122. Birp-REARING Apparatus, R., S. H., M. L. G. 
., M. H., 8. H., and J. Youde, Liverpool. 

14,128. Macutnges for Comnina Woo., &c., I. Hey, 


Bolton. 
14,124. Metat Stop Hinozs, C. W. Cheney, Bir- 
mingham. 
14,125. HoxsesHOE-MAKING Apparatus, J. S. Miller, 
Stockton-on-Tees. 
14,126. Roormse Tirz, E. Hodgkinson, Stoke-on- 


nt. 

14,127. SHutrLe-Box Mgcuanism, E. Hollingworth. — 
(H. Bardsley, United States.) 

14,128. Sregrinc Gear for Veunicies, H. Spurrier, 
jun , Manchester. 

14.129. CoLourtnc Matrer, I. and H. Levinstein and 
Levinstein, Limited, Manchester. 

14,130. CoLourinGc Martrers, I. and H. Levinstein and 
Levinstein, Limited. Manchester. 

14,131. Braces, A. Hill and G. F. Robinson, Man- 
chester. 

14,132. Fastentnc of For Cotiars, &c, J. Stean, 


London. 
14,133. Toy Hoop, R. Orgelmeister and J. Schreiner, 
in. 
— InsERTION for Necks of Botrizs, F. Reichel, 
en. 
14,135. Prpgs for Coot Smoxine, H. J. McCheyne, 
London. 
14,136. Osrarnine Opticat Erracts, H. F. Standing, 


mdon. 

14,137. Frasxs, H. Rawliog and F., W. T., and A. T. E. 
Moss, London. 

14,188. StrERING VELocipzpEs, E. A. and A. A. Coates, 
Birming 4 

14,189. Brakes, E. Lycett, Birmingham. 

14,140. ‘** Wack - over” Car Seats, H. Witte, 


ow. 
14,141. CiGaRgTrE-pox Manuracturg, A. A. Brown, 
iw. 
14,142. Fastenincs for Baskets, J. P. Maginnis, 
mdon. 
14,148. Bewpine Nats, J. Robinson and E. J. Smith, 
Bristol 


14,144. Pneumatic Power Hammers, P. J. Wilson, 
Birmingham. 

14,145. Forminc WASHER-HEAD Rivets, J. L. Gwinnett, 
Wolverhampton. 

14,146. Fostnc Meta, A. J. Boult.—(Ciln - Miisener 
Berguwerkarktien- Verein, Germany.) 

14,147. Exorngs, L. Kamm, London. 

14 148. Macutng for Packine Cigarettes, F. Girond, 
London. 

14,149. CuTtinc Screw Tareap3, C. Winckelmann, 


London. 
14,150. Fitms for Pootocrapuic Cameras, H. H. Lea, 

ndon. 
14,151. Sream Enoines, N. and N. R. Chandler, 

mdon. 
14,152. Fasteners for Winpow Sasnegs, J. Pollock, 


mdon. 

14,153. Turstves, J. Stumpf, London. 

14,154. Turstvss, J. Stumpf, London. 

14,155. Torpines, J. Stumpf, London. 

14,156. OpticaL Proyection for ADVERTISING, The 
Electrical ‘‘ Lumiscriptor” Company, Limited, and 
W. Claypoole, London. 

14,157. Fittinc Cicaretre Tuses, J. C. Hansen-Elle- 
hammer, London. 

14,158. Printinc Apparatus, J. Pinches.—(W. Pinches, 
New Zealand. 

14,159. CrrcuLtars or Letrer Carps, L. S. Dugon, 


mdon. 
14,160. Propuctnc Srgam Curtains, F. Marcotty, 
London. 
14,161. Motor Cars or VEHIcLEs, E. C. F. James, 
ndon. 
14.162. Crips, H. 8. S. Watkin and J. J. Speed, 
London. 


14,163. Ririxs, H. 8. 8. Watkin, London. 

14,164. CompusTiBLE Vapours, J. S. G. Kay, W. 
Higgins, and A. M. Posener, London. 

14,165. CarBon Execrropes and Coke, E. Pohl, 
London. 

14,166. Preumatic INNER Tubs of Treks, C. E. Esse, 
Liverpool. 

14,167. MarinE WaTeR-TUBE Boiters, R. Schulz, 


Liverpool. 
14,168. CARBURETTERS for O1L or Arr, E. F. Chapman, 

verpool. 
14,169. StretcHers for Sick Persons, E. M. Desprey, 


iverpool. 
14,170. Covertne CaB_e Conpuctors, G. E. Hey!-Dia, 


verpool. 

14,171. Hat-prns, A. D. 8. Dalgliesh and A.-E. Davies, 
verpool, 

14.172. Scorine Device, G. W. Higham.—(T. Higham, 


1a. 
14,173. CanTRiruGAL APPARATUS Casinos, E. C. Kiich- 
enmeister, London. 
14,174. Inpicatinc Apparatus, P. C. E. Goetz and F. 
Sander, London. 
14,175. Botries or Fuiasks, B. F. 8. Baden-Powell, 


ndon. 
14,176. Apparatus for Sortie Corns, K. J. Ramspeck, 
14,177. ILLUMINATING Devices, H. A. Laurance, 


ndon. 

14,178. Hyprocarson Morors, G. Spalart and H. 
Schenk, London. 

14,179. DiapHracms for PxHonoorapus, C. Cahit, 
London. 

14,180. Bracers, A. Jacob, London. 

14,181. Motor Roap Veniciss, E Jones, London. 

14,182. Mera Bagapine for Grass, B. M. Fauh, 
London. 

14,183. Gas Propucsr, M. Taylor, London. 

14,184. ACETYLENE Gas GENERATORS, H. E. Baker, 
London, 

14,185. Removine Nicoting from Topacco Smoxg, E. 
Landfried, London. 

— Brake for Rattway Veuicies, D. M. Murrow, 

ndon. 
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14,187. FLax-scutcHIne Macuing, W. McCausland, 
Belfast 


14,188, Bicycizs, F. W. Jones, London. 

14,189. Reins, F. Valters and F. Grant, Grimsby. 
14,190. INK-ERASERS, A. E. Phillimore, Bath. 

14,191. TrrpLet Ort Stove, B. Hiscocks, Pontypridd, 


morgan. 
14,192. Prgumatic Tires for WHEELS, E. Gooddy, 
ianchester, 
14,193. Stamprne Tung Piatses of STEAM GENERATORS, 
J. Blake, Stockton-on-Tees. 
14,194. Bicycies, H. Smith, Sheffield. 
14,195. PorTaBLE Ort Lamps, W. E. Kenway, Bir- 


mingham. 

14,196. Spoon Barr for FisHinc Purposss, 8. Allcock, 
Redditch. 

14,197. DRum Winptnc Macuing, R. Bower and S, 








“ee. Deck Szat for Surps, R. Page, Douglas, Isle of 
an. 


Mitchell, Huddersfield. 





14,198. Warpinc Macuine Stop Morton, R. Bower 
and 8. Mitchell, Huddersfield. 
14,199. Hoop Jornts for Mait-carts, J. Hill, Birming- 


14,200. Unscrewine Borris Stoppers, J. R. Williams, 
Manchester. 

14,201. Compinep InritaTor for Cycizs, 8. Davies, 
Manchester. 

14,202. Puncutne Apparatus, W. Corner, jun., and W. 
G. es, Manchester. 

14,203. Brake Mecuanism, E. Brown, W. Clegg, and 
A. Brook, Bradford. 

14,204. Looms for Weavine Wire, D. 8. Birrell and A. 
Rathbone, eg anon 

14,205. Exvastic WuHegts for Cycies, 8. Greenwood, 
Liverpool. 

14,206. A Game, W. E. Atkinson, Doncaster. 
14,207. Merat Matcu Steixer, F. P. Dods, Edinburgh. 
14 208. Atracument for Jucs, F. Smallwood, W. H. 
Baker, G. E. Carter, and E. A. Allen, Erdington. 
14,209. CLgansInc Stack Fisres, K. T. Sunderland, 
Manchester. 

14,2]0. Dress Guarps for Cyciss, A. K. L. Consterdine, 
Manchester. 

“ie MxasuRinG InstRUMENT, J. Smith, Peebles, 


14,212. Jomnt for Courtine Ratts, A. E. Pearson, 
Cheltenham. 

14 213. Game Apparatus, F. H. Ayres, London. 

14,214. Cycie Pome Cup, 8. Brookes, London 

14,215 Tupes of Sprnsina Macutnery, A. Hamer, 


mdon. 

14,216. CiusicaL Tagrmomerters, R. E. Phillips.—(A. 
H. Overman, United States.) 

14,217. Fawiicuts, G. J. Hosking, London. 

14,218. Curtine Brock for Czrrinc Macutygs, R. J. 
Shelton, Aylesbury. 

14,219. OpgratTinc TeLecrRapHic Apparatus, J. T. 
Armstrong and A. Orling, London. 

14,220. DouBLE-sToPPERED Botr.e, H. 8. Jones and R. 
C. Shortt, London. 

14,221. Sprinos for Ventcves, T. Grant, Brighton. 

14,222. Fountarn Pens, D. and A. H. Hancock, 
London. 

14.223. MgcuanicaL Toy Rowrne Boats, P. E. Knell, 
London. 

14,224. Sream Generators, A. B. Greig, London. 

14,225. Rim Brakegs for VeLocipepEs, J. McDonald, 
London. 

14,226. S+curine Biovussgs at the Back, M. E. Widdi- 
combe, London. 

14,227. Fexpinc Borries, J. D. Hannah and J. B. 
Gemmell, London. 

14,228. Steam Traps, R. Parsons, London. 

14 229. Cures of Suirts, G. E. Vaughan. -(G@. Carnap, 
Germany. 

14,230. Pomps for Merpicat Purposgs, C. Beez, 
London. 

14,231. SmokeLess Powper, C. O. Lundholm and the 
Nobel's Explosive Company, Limited, London. 

14 232. Ick-crEAM Faeezers, M. Sommer, London. 

14,233. Furnaces, 8S. A. Knapp and J. Ballard, 


—_ SHOE-POLISHING BrusHes, W. W. Worcester, 

mdon. 

14 285. SicnaLuinc Device, 8. A. Brown and J. W. 
Points, London. 

14,236. CoNTROLLING ELECTRICALLY - DRIVEN CARs, 
Siemens Bros. and Co., Limited, and A. Siemens, 
London. 

14,237. E.ecrric Arc Lamps, J. O. Girdlestone and C, 

. D. Thorkelin, London. 

14,238. Stzam GENERATORS, T. U. Gray, London. 

14,239. Tasves, G. F. Tautz, London. 

14,240. Carriers for STONE-GRINDING MACHINEs, A. 
M. Clark.—(The Atlas Machine Company, United 
States.) 

14,241. Macutne for Maxine Matcaes, A. M. Clark.— 
(The Badische Maschinenfabrik and Eisengiesserei, Ger- 


02 

14,242. Lip for Preservep Mitk Tins, W. Jordan, 
London. 

14,243. Hackiinc Macurygs, J. Horner and W. Heap, 


ndon. 
—_— Srgam and Heatine Borers, E. Maynard, 
mdon. 
14,245. Conveyors, C. W. Hunt, London. 
14,246. WerLtT-stitcHInc Macuines, J. T. Rush, 
London. 
14,247. Boots, H. Sefton-Jones.—(F. W. Merrick, United 


States. 

14,248. Stonzs, G. C. Dymond.—(C. F. Kindermann 
and Co., Germany.) 

14,249. Potypuongs, G. C. Dymond.—(The Fabrik 
Lochmann'scher Musikwerke Aktien-gesellschast, Ger- 
many.) 

14,250. Bunsen Burner for Licutine, K. Zehnpfund, 
Liverpool. 

— Harvestinc Macuines, W. Birtwisle, Liver- 


pool. 
14,252. ApsusTaBLe Sgats, &c., J. E. Anger, Liver- 
pool. 
14,253. Camera Howper, R. A. L. van Someren, 


mdon. 
ay DeLIveRING AERATED Waters, J. Fletcher, 
ndaon. 

14,255. Dressinc LeaTuer, H. C. Lavington, London. 

14,256. TreaTinc Muveras, La Societa Italiana ai 
Elettro-chimica “ Volta,” London. 

14,257. Sarp’s Los, W. D. G. Worcester, London. 

14,258. Motors, R. Lucas, London. 

14,259. Enorngs, R. Lucas, London. 

14,260. Envetopgs, J. M. veuve A. de Flandreysy, 


ndon. 

14,261. ScrEw-cuTTING Macurygs, F. A. Meischner, 
mdon. 

14,262. Locomotivas, H. 8. Wainwright, London. 

14,263. Furnaces, A Fischer, London. 

14,264. SHor-HORN and BurtTon-HooK, A. F. Anger, 


ndon. 
14,265. VenicLeE Tires, F. Tillmany and D. Lasar, 
London. 
14,266. Composite Meta, J. 8S. Wolfe, L. K. Englert, 
and T. J. Geiger, London. 
a ee Sprine Motors, G. Q. Livingston and F.W. Hall, 
mdon. 
14,268. ARMOUR-PIERCING ProvecTILEs, H. 8S. Maxim, 
London. 
14,269. Rance Finpers, H. Grubb, London. 
14 270. Lastinc Macuinegs, A. E. Stirckler, London. 
14,271. Roap Vrxicixs, C. N. May and W. J. Affleck, 


mdon. 
14,272. SELF- PROPELLED VeHIcLes, W. J. Affleck, 


ndon. 

14,273. Prorgctive ARMouR for Suips, J. Nederland, 
London. 

14,274. Garren Fastentnos, O., J., G., and W. H. 
Somervell, London. 

14,275. Locomotive Steam GmnERatTors, H. Plowman, 


ag oo APPARATUS for RerriczraTion, W, Hampson, 
on. 


13th July, 1901. 


14,277. Cycie Brake, J. J. H. Cooper, Sheffield. 
14,278. Cycte Brakg, &c., R. W. Potts, Stockton-on- 


Tees. 

14,279. Drivinc Cycies, A T. Campbell, Bathgate, 
Linlithgowshire. 

14,280. TRamway Tickets, W. Corner, jun., and W. G. 
Oakes, Manchester. 

14,281. SIGNALLING APpPaRaATus, W. M. Walters, Liver- 


pool. 

14,282. Brake Mecuanism for Wacons, J. Pattinson, 
Bristol. 

14,288 Apparatus for BLENDING Spirits, J. Barr, 
G Ww. 


14,284. Automaton Toys, H. Harrison, Manchester. 
14,285. Drinxine Cups, E. W. Heap, A. Powell, and C. 
A. Rittel, Manchester. 
14,286. Stamp-supPLyinc Apparatus, J. 8. Charlton 
and R. Jenkins, Liverpool. 
a Dravent Exciupers, &c., A. H. William 
mdon. 
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14,288. SweEprne Macurines for Roaps, W. M. Burke, 


e . 

14,289. Bakers’ Ovens, C. E.f'and J. E. Pointon, 
ndon. 

14.290. ManHoLe or LampHoLe Cover, G. W. Kirk, 


or 
14 291. SuppLyinc PowpERED Conpiments, W. Garner, 
Sheffield. 
14,292. Benpina Stee. Frames for Sarps, W. Campbell, 
Gl Ww. 
14,298. Boots and SHogs, R. Govan, Glasgow. 
14,294. Reautatinc Waier Soppry, J. Simpson, 


Glasgow. 
14,295. Guarp for Arc Lamps, J. W. Richards, 
Gh: 


iw. 
14,296. Gganine for TaansMITTiING Power, G. 8. Baker, 
London. 


mingham. 
14 298. NON-REFILLABLE Borrtte, H. S. Jones, London. 
14,299. Kwirrminc Macuixg, G. Blackburn and Sons, 
Limited, and W. M. Attewell, London. 
14,300. Waist Betts for Bopices, G. A. Cartright, 


mdon. 
14,301. PotisHine Forsirore, &c., G. A. Cartright, 


mdon. 
14302. Uriisation of Tipat Enercy, R. Star, 
ondon. 

14 303. Bepstgaps, L. T. Berthold, London. 

14.304. Removinc Sgpiment from Wing, J. Maurer, 
London. 

14.305. Sappizs, H F. Harries, Birmingham. 

14 306. SoLpERING Procsgss, P. Garuti and R. Pompili, 
Birmingham. 

14,307. Cycie Ciutcugs, C. E. Challis and F. E. Hoff- 
man, London. 

14,308. ApsusTaBLE Mitre, C. Matthews and J. H. 
Payne, London. 

14,309. Door Ciasp, G. W. Mallory, London. 

14310. IscanpEscENT Gas Burner, E. J. Shaw, 
London. 

14 311. PropgLuine Arr-sHip3s, M. Vasseur and W. E. 
Darby, London. 


14312. Rackets, F. H. Ayres and E. C. Spencer, 
London. 

14 313. CarpBoaRD Boxes, &c., G. F. Symonds, 
London. 


14,314. Sautrers, W., W. F., and F. E. Butcher, 


ndon. 

14,315. Maxine Merat Ficurss, &c., H. Jagdmann, 
Liverpool. 

14,316. Back Rest for Carrs, J. E. C. Maryon, 
London. 


14,317. WeaRING AppaRRL, G. C. Antill, London. 

14,318. Apparatus for Protectine Coat Suarrs, Kc., 
J. McQuitty, London. 

14 319. Propucinc the Vottarc Arc between METAL 
Ex.ecrropgs, J. von Kowalski and I. Moscicki, 
London. 

14 320. Bzarinos, &c., for Wacons, H. A. Caffin, 
London. 

14,321. Matrressgs, H. Offenberg, London. 

14,322. CrvemMaToGRaPHIc Apparatus, G. F. Hatton, 


London. 

14,323. EtgecrricaL Macuings, &c, H. M. Abel, 
London. 

14,324. ApverTisinc, E. J. S. Westmacott and D. 


Menzies, London. 

14,325. Srgam CuttivatTion, R. H. Fowler and T. Ben- 
stead, London. 

14,326. TurBrngs, J. Stumpf, London. 

14,327. REFRIGERATING AppaRaTvs, T. Douglas and G. 
Conroy, London. 

14,328. Cranes for Loapine Suips, F. W. 8. Stokes, 


on. 
14,329. Apparatus for Rerimine Orts, E. Douillet, 


udon. 

14,330. Dampgrs, R. Winter, London. 

14,331. Morors, V. J. Fallart, London. 

14,332. Device for THREADING YaRN, G. Wagrer, sen., 
London. 

14 333. Gas SotpgriIne Irons, C. Karfunkelstein, 
London. 

14,334. SUBSTANCE-MOISTENING APPARATUS, R. Timm, 
London. 

5. PaEvenTinc Tire Darzation, A. F. Evans, 
London. 

14,336. Device for Grippixnc Wire, F. T. Page, 
London. 

14 337. Tagatixc Spirits for Evminatine Om, W. T. 
Forbes, London. 

14 338. AppLyinc Heat to Surracss, F. N. Mackay, 
London. 

14,359. Sicutinc Gowns, C. P. E. Schneider and J. B. G. 
A. Canct, London. 

14 340. PorTaBLe StaGine for Burtpgrs, A. G. Couture, 


ndon. 
14,341. FLUID - DRIVEN Motors, A. F. Humbert, 
London. 
gy VAPOUR+ BURNING Apparatus, A. Kitson, 
mdon, 


15th July, 1901. 
14,343. ImproveD War Toy, V. F. Barker, Birming- 


am. 

14,344. SHEEP-SHEARING Macaing, W. H. Wilson, 
London. 

14,345. Conveyinc Loans, A. D. Barty and A. Caith- 
ness, Bootle. 

— SicuTinc Apparatus for Guns, H. D. Taylor, 

ork. 

14,347. CoaL-cuttinc Macuing, F. J. H. Lascelles, 
Newcastle-on-Tyne. 

14,348. Rim Brakes for Cycizs, J. Kelland, Ply- 
mouth. 

14,349. SareTy Guarp for Motors, A. E. P. Hill, 
Sheffield. 

14,350. SigNaALLING CLock, A. W. Smith, Pershore. 

14,351. ANGLING Livzgs, H. J. Milward, Redditch. 

14,352. Toy, F. C. Haste, London. 

14,353. PercussivE Hammers, W. G. Primrose, Man- 
chester. 

14,354. MingraL Water Borrties, W. Ashworth, 
Manchester. 

14,355. STRAIGHTENING WoveEN Fasrics, A. Wood and 
E. Nightingale, Manchester. 

14,356. PrRopucING METALLIC LustRE, R. Zsigmondy, 
Jena, Germany. 

14,357. GeNERATING Steam, J. Park, Shipton-in- 
Craven, Yorks. 

14,358. : aaa Swircues, W. Muir.—(C. Peter, Ger- 
many. 

14,859. Corsets, J. M. van Orden, London. 

14,360. Sprnyinc Barts for Anaiinc, W. J. Butler, 


London. 
14,361. Curr Hoipgr, &c., J. Travis, Ashton-under- 


§2. PREVENTING ACCIDENTS on TRAMCARS, W., 
T. W. H., and P. C. Philipson, London. 

14,363. Furnaces, W. W. Fyfe, London. 

14,364. ToBacco Pipzs, P. Reher, London. 

14,365. Forwacgs, D. Smith, London. 

14,366. PREPARING MorpuinE, F. Bochm.—(Z. Merck, 
Germany.) 

14,367. AccumuLaTorRs, J. T. Niblett, London. 

14,368. DISPLAYING ADVERTISEMENTS, E. Z. Taylor, 


mdon. 
14,369. Water Escines for Mines, W. Huber, 
London. 
14,370. Gun Cartrincgs, C. McKay, London. 
14,371. TRANSPORT Boxes, J. C. Beaumont, Birming- 


ham. 

14,372. BacCk-PEDALLING Brakk, R. W. Smith, Bir- 
mingham. 

14,373. Sack Hoxpsr, A. T. Jeary, London. 

14,374. Nets for the Game of ‘“‘Grytio,” A. H. Gros- 
venor, London. 

14,375. Storacs of Bacon, A. E. Beer, London. 

14,376. ExLecrric Licut Switcnes, W. G. Hicks, 
London. 

14,877. Fack Guarp for Cycuists, A. J. Boult.—(C. 
Giinther, Germany 

14,378. CaANDLE-sTICKS, G. Rose, Bedford. 














14,379. Exatnegs, J. E. Howard, London. 


14,380. Liquiryine Carsonic Gas, A. Delsemme, 
London. 

14,381. WrinpsHreLp for Matounoxsgs, 8. H. Stockley, 
ndon. 


14,382. Horsg-sHogs, A. E. Moore, London. 

14,388. Preventine Re-use of Borries, C. Debenham, 
London. 

14,384. Rotitwe Meta Boprgs, A. Chamberlain and 
Tubes Limited. 

14,385. SusMaRINE Vassgxs, J. W. Graydon, London. 

14,386. AuTomMoBILEs, L. Peter, London. 

14,887. UNDERCARRIAGE for Motors, G. Klingenberg, 


ndon. 

14,388. SypHoNn Borrt.es, E. Scheiber and E. Kwaysser, 

ondon. 

14,389. EVAPORATING APPARATUS, 
London. 

14,390. ORTHOTOLUENE SULPHOCHLORIDE, O. Imray.— 
(Fabriques de Produits Chimiques de Thann and de 
Mulhouse, Germany.) 

14,391. Vessets for VouaTite Liquips, 
London. 

14,392. Fisuinc Fioats, H. Sefton-Jones.—(G. Hage- 
mann, Germany.) 

14,393. REVERSIBLE or ADJUSTABLE Sgats, J. E. Anger, 
Liverpool. 

14,394. Kiins for Bricks and Tixgs, J. Prince, Liver- 


F. Strickeisen, 


V. Posno, 


pool. 
14,395. Carvina Macuinges, E. R. Lochman, Liver- 


pool. 

14,396. Or. Enorye Gas IonrTer, W. J. Murphy and R. 
J. Paton, London. 

14,397. Castine for Pygeumatic Tires, E. A. Wilford, 


ondon. 

14,398. Vatve Gear of Stgam Enorngs, J. Richardson, 
London. 

14,399. Paeservine Hemp, J. J. Frost and Frost Bros., 
Limited, London. 

14,400 Purses, &c., W. Neale and M. R, Moore, 
London. 

14,401. Mgcuanism for Pusuine the Lrnotypgs Ovrt of 
the Moutps of Linotypg Macarngs, C. A. Albrecht, 
London. 

14,402. Moutptne Paess, J. F. Buckley, London. 

14,408. Apparatus for FILTERING Liquip, P. M. Knopp, 
London. 

14,404. Etecrric Swircnes, H. H. Lake —-({W. P. 
Pinckard, United States.) 

14,405. Bettows for Orcans, J. 8S. Murdoch and F. 
Stone, London. 

14 406. AuToMATICALLY PLayinc INstRUMENTs, J. 8. 
Murdoch and F. Stone, London. 

14 407. Macuings for Makino Guassgs, D. W. Gundlach, 


ondon. 
14,408. Fotprne Lavatorigs, A. N. Chamberlain and 
W. B. , London. 


14,409. MAKING Suavinc Brvusues, B. Hesseling, 


ndon. 

14,410. CaRBURETTED HyprocEN Motor, F. Diirr, 
London. 

14,411. Manuracture of FitaMEnts, W. E. Sander, 


ndon. 
14,412. Recepracte for Roxiitep Firms, 8S. Jaffé, 
London. 
14 413. SprypLte Brake for Spryninc Macurngs, C. 
Scheller, London. 
14,414. SaHowrnc Movina Picturgs, 8. H. Crocker, 


London. 
14,415. Inpicatine Impact of Boprgs, J. U. y Motta, 


on. 

14,416. Apmission of Heatep Arr to Furnacegs, J. Topf, 

9 London. 

TEMPERATURE 
London. 

14,418. OverriLows for Barus, E. R. Corn, London. 

14,419. Mera WasHERs, W. Mackenzie.—(F. A. 
Neidte, United States.) 

14,420. Fasaic, J. Philips, H. Lebel, and R. Grimoin- 

anson, London. 

14421. Moror Roap Veuicies, A. H. Overman, 
London. 

14,422. Reversinc Apparatus for Looms, H. Albers- 
mann, London. 

14,423. Comsingp TgLeEPHone System, A. M. Stark, 
Birmingham. 

14,424. Boor Tress, 8S. Burchell, R. T. Colley, and W. 
J. Clement, Birmingham. 


Reoutator, G. W. Hume, 


16th July, 1901. 
14 425. Barret Bots, R. Powell, Birmingham. 
14 426. PortaBLe Harz Drvyino Macaine, A. Schneide- 
wind, London. 


14,427. Sanitary Pipz Connecrions, J. Stewart, 
London. 
14,428. Fotprxe Cots, R. H. Taylor, Birmingham. 





29. ELzcrric Casiss, C. Beckingeale, Cheltenham. 

14.430. Kier for BLEacHING MaTERIALS, J. H. Gartside 
and W. G. Buckley, Manchester. 

14,431. MerraLuic Capinet Hanpies, E. Townshend, 
Birmingham. 

14,432. Beer Macuings, G. H. Keeley, Birmingham. 

14,433. Miners’ Picks, F. Nelson, Sheffield. 

14,434. Soup TurEeEns, J. Ridge, Sheffield. 

14,435. Cycis, F. 8S. Willoughby, Manchester. 

14,436. AppLiances for FgEpInG ANIMALS, F. Swales, 
Halifax. 

14,487. THREAD-SPOOLING MACHINERY, E. N. Baines, 
J. W. Schmidt, and M. B. Smith, Manchester. 

14,438. ConneR Brackets for Winpow B.iinps, W. T. 
Robertshaw, Manchester. 

14,439. TRAVELLING Apparatus, P. F. Maccallum, 
Helensburgh, Dumbartonshire. 

14,440. Cicargtrss, A. C. Barratt, London. 

14,441. Pwzumatic Tires for Cycies, R. Green, jun., 
Birmingham. 

— Grip for InrLators, 8. W. Hayward, Birming- 


m. 

14,443. Comprngp Urn and Dish Warmer, W. Soutter, 
Birmingham. 

14,444. Przumatic Tires, E. H. Seddon, Manchester. 

14,445. Stine for Carryina Cameras, H. Corbitt, 
Manchester. 

14,446. Maxinc a CEMENT-LIKE MarteriaL, H. W. 
Kasten, Berlin. 

14,447. Opgeninc VaLves, C. 
Svensson, Berlin. 

14,448. Tramcar Sgat, J. W. Gaukroger and G. W. 
Law, Sowerby Bridge. 

— Gas VaLve for Economisinc Gas, G. Bécker, 
Berlin. 

14,450. BREECH-LOADING Firg-anms, H. W. Gabbett- 
Fairfax, London. 

14,451. Potisninc Wuerrs, W. Jennings.—(W. A. 
Whitcomb, United States.) 

14,452. Drivine Bect Fasteners, W. H. Nicld and W. 

elland, Manchester. 

14,458. TREATING TEXTILE MaTERIALs, W. E. Heys.— 
(ZB. Plantrow, France.) 

14,454. Corn-rREED Macuings, A. E Grimwade and F, 
Cartwright, London. 

14,455. Stoves, R. Neubert, London. 

14,456. DissoLvinc SHELLAC, &c., W. L. Shooter, 
London. 

a TyPEWRITING Macuings, &c., J. Lagarde, 

ndon. 

14,458. Kyirtinc Macurnygs, H. Wildt, London. 

14,459. Twrxg or Strinc Boxes, W. C. Briggs, Burton- 
on-Trent. 

14,460. Meta Sprine Prive, A. Deacon and T. Bond, 
Birmingham. 

14,461. Brick Caps, P. G. Shadbolt, Harefield, near 
Uxbrid 

14,462. 
London. 

14,463. SUBTERRANEAN Founpattoys, J. F. O'Rourke, 


von Stechow and J. 


ge. 
Mountinc VEHICLE WHEELS, J. Leyland, 


14,464. TRANSMITTING ROTARY Motion, E. Heymann, 
mdon. 

14,465. Dust Pans, W. and E. A. Reeves, London. 

14,466. AccumuLaTors, P, Stiens and P. J. Smith, 


London. 
14,467. Boor Jacks, E. G. Humphrey, London, 





14,468. Harr-BRUSHING Apparatus, G. J. Crowther, 


London. 
14,469. CLEANING TRAM Ralzs, C. hens, Ronien, 


14,470. Typewriter Cassz, B. T. 


the pistons of the high-pressure cylinders to the cranks 
of the crank axle, and rods connecting the piston-rodg 





London. 
14,471. Brakes for Venicizes, W. C. Morison, London. 
a Rartway PassencgrR Carriages, C. Baswitz, 

mdon. 

14,478. Spark ARREsTER, A. Nix, London. 
14,474. Evecrric Batrerisgs, A. E. Greville, London. 
14,475. Seep Dritts, W. Gash, London. 
14,476. VaLve Gear, A. Reichwald.—(F. Krupp, Ger- 


many.) 
ag rh Weicuinc Taga, J. P. and G. M. Stubbs, 


ndon. 

14,478. Winpino Tureab, H. H. Lake.—(J. 0. McKean, 
United States ) 

14,479. Prcrurg Exnisitine Macuing, H.C. Matthews, 
London. 

14,480. Guns, E. Gathmann, London. 

14,481. Apparatus for SrrEssxEs in Cuarys, C. W. Blake, 


London. 
a en Surt Waist Ho.ipers, T. D. Richardson, 

mdon. 
14,488. Porirication of Gases, J. A. Lencauchez, 


London. 
14,484. Srups for Cortuars, J. and A. Mazzoni, 


ndon. 
14,485. Motor Cars, H. A. B. Wallis and E, G. Gosset- 
Tanner, London. 

14,486. Wrovant Iron, J. Imray.—(La Société Blectro- 
Metallurgique Francaise, France.) 
14,487. Water-Tuse Borers, F. H. Alexander, 

Lond 
14,488, 


mdon. 
14,489. Time Stamps, A. M. Clark.—(The International 
Time Recording Company, Incorporated, United 
States.) 
—., Evecrric Lamp Hanogrs, H. J. Harrison, 


on. 
Execrric Licutinc Tramcars, C. Jacquin, 


London. 

—_ Beuts for Cycies, H. Lucas and G. Vickery, 

mdon. 

14,492. Pwgzumatic Tires, H. B. Vinten, London. 

14,498. ManiroLp Cuecks for Drapsrs, J. S. Holmes, 
London. 

14,494. Presstnc Mareriat, C. H. Scott, London. 

14,495. Lace Curtains, R. F. Carey, G. Cholorton, and 
A. Larrivgton, London. 

14,496. Szwine Macuings, M. T. Denne, P., A., F., and 
A. Cave, London. 

14,497. TRaNsmIssIon Gear for VaHicies, J. Wescott, 
London. 

14,498. Firg-proor Constructions, P. A. Newton.— 
(The New Jersey Wire Cloth Company, United States.) 

14,499. Stace ILLusions, A. W. Handy, London. 

14,00. Pexputum Wirgs, G. E. Cornioley, London. 

14 501. Cvcie Frames, F. Elworthy, London. 

—, Nippers and Purers, &c., W. A. Bernard, 

ndon. 

14,503. PuLLING-overR Apparatus, T. C. Ellis and W. 
R. Mudd, London. 

14,504. Gas Burner, Cannon Iron Foundries, Limited, 
and T. , London. 

14,505. Water Reservoirs for CLosets, L. Spoerer, 


ndon. 
14,506. AceTYLENE Gas Lamp for Cycugs, K. Gossweiler 


ndon. 

14,507. Extractinc ALkaLorps, H. Froehling, 
iverpool. 

14,508. ApsusTED Printinc Puiatses, 8. Weinwurm, 
Live 1. 

14,509. Warr Mecuanisas, W. H. Baker and F. E. Kip, 
Liverpool. 

— ~~ joan for Puotocrapuy, L. Dreyfus, 
ive > 

14,511. Exectric Licut Apparatus, A. W. Marshall 
and M. W. Woods, London. 

14,512. Maxine Lapigs' Veits, D. F. Carruthers, 


mdon. 

14,518. CarBsURATING Apparatus, C. Karfunkelstein, 
ondon. 

14,514. Seat for Derectinc TampPErino, “T. Hawkins, 


ion. 

14,515. Top Rotts for Rotirmse MILzs, L. W. and M. 
Campbell, London. 

14,516. Dyginc, &c , Batus, L. Dollfus and Gansser, 


mdon. 

14,517. Ratt Jornts, H. H. Lake.—(The Weber Railway 
Joint Manufacturing Company, United States.) 

14,518. CIGARETTE-MaKING Macutng, H. H. Lake.—(H. 
A. Davis, United States.) 

14,519. VaLve-rop Sturrinc-BoxEs, H. J. Moreland, 
London. 

14.520. Pristine Presses, J. F. McNutt, London. 

14,521. Arrixinc Lareg.s to Borrizs, P. F. Cassidy, 
London. 

14,522. CompressED Arr Morors, R. G. T. y G, Caiias, 
London. 
14,523. New Purse for Tickets, H. W. C. Ehmcke, 

mdon. 
14,524. Car Couptixeos, C. A. Johnson, London. 
14,525. ExPLosives, W. Mackenzie.—(The 
Hood Powder Company, United States.) 
14,526. Communion Service, J. G. Thomas, London. 
14,527. Winpows, E. H. Leonard, London. 


Robin 








SELECTED AMERICAN PATENTS. 
From the United States Patent-office Official Gazette. 


669,965. Nut-tock, S. S. Jamison, Saltsburg, Pa.— 
Filed October 9th, 1900. 

Claim.—{1) As a new article of manufacture, a nut 
having a generally tapered hole through it provided 
with a series of independent angular projections in its 
inner face, substantially as described. (2) A nut 
having a generally tapered hole through it provided 
with a series of independent angular projections run- 





ning alljaroundithe inner face‘of said hole, substantially 
as described. (3) The combination with a bolt having 
a hole in its end, of a nut having a tapered hole 
through it provided on its inner face with a series of 
independent angular projections on it, substantially 
as described. 

670,745. Compounp Enorng, S. M. Vauclain, Phila- 

delphia, Pa.—Filed November 2nd, 1900. 

Claim.—(1) The combination of high and low-pressure 
cylinders, a piston and piston-rod for each cylinder, two 
driving axles, connections between one of the piston- 
rods and one of said axles, and other connections 
between the second piston-rod and the other axle, 
said connections being so arranged that the high-pres- 
sure piston travels in a direction o ite to that of 
the low-pressure piston, and a single valve common 
to both cylinders, the long axes of said cylinders bein, 
in parallel vertical planes, substantiall bed. 
(2) The bination, in a | tive engine, of the 
frame of the locomotive, a saddle consisting of two 
castings, each casting having a high and low-pressure 
cylinder and a valve chest therein, said valve chest 
being common to the cylinders of each , the high- 
pressure cylinders being on the inside of the frame and 
the low-pressure cylinders being on the outside of the 
fame, a cranked driving axle, driving-wheels on said 








axle and on the outer side of the frame, rods connecting 
































of the low-pressure cylinders to the crank pins of driv. 

ing-wheels, substantially as described. 

670,439, FLUIp-pressuRE Enotng, B&. A. Stark, Toledo, 
Ohio.— Filed February 28th, 1900. 

Clain.—(1) An engine having a single cylinder 
divided by a piston into two chambers only and 
within one of which chambers is located a rotary shaft 
and means for transmitting the motion of the piston 
to the shaft; said engine also being provided with 
means for periodically admitting motive fluid to one 
of the chambers, means for educting it to the other 
chamber and confining it there, and valve mechanism 
controlling the exhaust of motive fluid from the last- 


Al, 
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mentionei chamber to the atmosphere. (2) The 
combination in an engine, of a cylinder ; a piston 
dividing the cylinder into two chambers; a rotary 
shaft and means for uniting the piston and shaft 
located in one of the chambers ; valve mechanism 
operated by the shaft which admits motive fluid to 
ove chamber and educts it to the other chamber and 
confines it there ; and means for periodically exhaust- 
ing motive fluid from the last-mentioned chamber. 


670,535. Frictionat Drivixo MecuanisM, 4. 4. 
Carson, Bluffton, Ind.— Filed May 7th, 1900. 

Claim.—In a frictional driving mechanism, the 
hanger provided with pendant arms, and an annular 
flange 5 at its central portion, suitable boxes at the 
lower ends of said pendant arms, a pivotal rod which 
passes vertically through the hanger, a spider plaeed 
below the annular flange, and anti-friction balls placed 
in said spider and bearing against the annular flange 
and the top of the friction disc, combined with the 








friction disc upon the top of which the spider is 
placed and which disc is supported by the pivotal rod 
which passes through the top of the hanger, and is 
provided with a cylindrical top or pulley portion, and 
the conical disc portion at its lower edge, a horizontal 
shaft mounted in the boxes, suitable driving pulleys 
secured to the shaft, conical discs splined upon the 
shaft and adapted to be brought alternately in contact 
with the disc portion of the friction disc, and suit- 
able shifting hani ted to said conical 
discs; the being combined and arranged to 
operate, substantially as shown and described. 


670,932. Dousie-actine Sprino Hinor, F. D. Han- 
mond, Sandyhill, N.Y.—Filed May 1st, 1900. 
Claim.—In a double-acting spring hinge for doors the 
combination with plate A, provided with sockets a a! 
and central opeaies, a? and flanges A! Al, rollers B B! 
supported ’s from said flanges, and plate C 





on pintles ; 
having integral with it hook-form tongues c? c* regis- 
° 





tering with sockets a and a! in said plate A, of the 
elastic coupling device EK, described, adapted to be 
supported on said rollers and have one end therco 
connected with the door frame and the opposite end 





= a door, substantially as and for the purposes se 
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ELECTRIC MACHINERY AT THE GLASGOW 
EXHIBITION. 
No, IIL, 

Tue very fine cross-compound horizontal engine by 
Davey, Paxman, and Co., which will be described here- 
after, drives a 500-kilowatt continuous-current generator, 
built by the Electric Construction Company, of Wolver- 


metal bands secure the inductors in these slots. The 
sectional area of each inductor is 0°0636 square inches. 
After running eight hours at full load the temperature 
does not rise more than 50 deg. Fah. 

The armature and commutator are mounted upon a 
heavy cast iron spider, which, as seen in Fig. 2, expands 
at the driving end into a large stout flange. This is 
bolted to the face of the boss of the fly-wheel, and most 
of the driving torque is transmitted through this flange 





hampton. It is run at the Exhibition below the speed it 
is capable of, the winding being altered to suit the speed 
of 150 revolutions per minute, at which it yields an 
output of 300 kilowatts at 500 volts. It is over-com- 
pounded by 10 per cent. As is seen from Fig. 1, it is an 
s-pole machine. Tig. 2 is a side elevation, the upper 
half in section. 

The fixed outside field yoke ring is 109in. outside | 
diameter, and is split horizontally. It is of oval section, | 
32in. axially by Qin. radial depth at the centre of its | 
length, and is cast in high permeability iron. The magnet 
cores are of soft iron plate laid in the mould and the | 
ring cast about them. Special care is taken in the design 
to ensure uniformity in the permeability throughout each | 
part of the whole periphery, so as to secure approximately | 
exact symmetry in the distribution of the magnetic flux. | 
The pole faces are soft iron forgings, screwed on, and | 
are shaped to suitably regulate the magnetic intensity at 
the edges. The shunt winding is thickened from the 
ends towards the centres of the lengths of the cores in a 
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“pyramidal” shape. The shunt and series windings are 
coiled on separate formers, and the series is placed nearer 
the pole face and can be removed without disturbing the 
shunt coils. The series windings are of rectangular 
section, that on each core being formed of two flat spirals 
connected without joint at their inner turns, and thus 
leaving both ends external for easy jointing. The shunt 
current at normal load is 8°3 ampéres, equal to 1°36 
per cent. of the whole current through the armature. 
At full load the series winding absorbs 1-2 kilowatts, or 
1'o, per cent. of the output. 

he armature is drum or barrel-wound with slotted 
core. The core is built up to 15in. axial length of char- 
coal iron stampings of llin. radial depth. These are 
arranged in five groups, leaving four very ample ventila- 
tion ducts between them. On the inner hollow of the 
cast iron spider are cast oblique webs acting as a fan, 
and driving a vigorous cooling current through the 
armature. This laminated core is bolted between two 
very stiff flanged end plates, the outer flange being 
particularly deep, as seen in Fig. 2, and carrying the 
inductor bars and their end connections. The external 
diameter of this armature is 62in. The inductor bars 
are joined up in pairs, each pair forming a loop without 
joint, after the well-known machine-formed pattern. 
The slots are straight-sided, their lining and the taping 
giving insulation which is tested at 300 volts alternating, 
each loop: being independently tested. The insulation 
resistance is 10 megohms. Hard wood wedge strips and 





coupling, although the spider is also keyed to the shaft 
by two keys at 90 deg. apart. The shaft has a l4in. 
diameter, and the dimensions generally are ample for the 
500 kilowatts mentioned above, being much in excess of 
those needed for the 300 kilowatts developed at the 
Exhibition. 

The commutator has a 42in. diameter by 114in. face 
width, or a total working surface of 1520 square inches. 
It has 768 segments, or 96 per pole. The brush spindles 
are held in a ring surrounding the inner end of the com- | 
mutator—and here the design deviates from the most | 
usual modern practice—and this ring rests, and is 
revolvable, in a circuit of rollers supported by brackets 
bolted on the end face of the yoke ring. The lead of the 
brushes is adjustable by the ordinary worm and hand- 
wheel arrangement, but they require no change of 





adjustment from full to light load, the magnetic and 
electric quantities being so proportioned that they remain 
sparkless throughout a large range of output. 

















Figs. 1 and 2-500 K.W. CONTINUOUS CURRENT DYNAMO 


The electrical efficiencies, as reported to us by the 
makers, are 96°6 per cent. at full load, 96°3 at half load, 
and 94°7 at quarter load. 

The whole machine shows very carefully-studied design, 
is substantial throughout, and has a clean-cut, tidy 
external appearance. 

One of the most interesting—as it may turn out to be 
one of the most important—electric novelties in the 
Exhibition is the Carver loom. This loom has been, 
during the last two months, almost daily in operation in 
the Exhibition, turning out pattern web of thoroughly 
excellent quality. The loom itself is of the ordinary 
Jacquard form, as much as possible of the standard type 
being retained, without any change whatever, in order to 
facilitate the introduction of the invention into existing 
weaving shops without revolutionary alteration of plant or 
of working habits. Later on it may be that some of the 
heavier parts of the existing mechanism may give place 
to more compact and neater electro-magnetic substitutes ; 
but in the meantime the efforts of the inventors are con- 
centrated upon the simple abolition of the clumsy and 
expensive cards, the preparation of which is so costly in 
consumption of time. The pattern is stencilled upon a 
thin metallic sheet, the end edges of which are brazed 
together so as to form acontinuous belt. This is fed con- 
tinuously between rollers. The stencilling divides the 
surface of the sheet into two portions, one of which is a 
conductor of electric current, while the other is non-con- 
ducting. By this means selective action is brought into 








play by an electric mechanism, which we are not at 
present at liberty to publish, but which we hope, to 
describe in detail before long. Its leading features are 
simplicity, certainty of action, and very surprisingly 
small consumption of electric energy. This energy is 
used for selective purposes only; the actual work of 
weaving is performed by the ordinary mechanical means. 

The chief Scotch manufacturers of electric plant 
exhibiting at Glasgow are Mavor and Coulson. The 
largest dynamo they show, which they state is the largest 
yet built in Scotland, is coupled to, and driven by, the 
Robey engine we have already described. It is a 380- 
kilowatt continuous-current machine at 550 volts, with 
90 revolutions per minute. The armature is drum-wound 
with a toothed core of charcoal iron stampings insulated 
with varnish and with six radial ventilation gaps formed 
by the insertion of brass pieces, jin. thick, of star shape, 
formed of a ring and a number of radial bars. In each 
slot between the teeth the inductor bars are laid in in 
two tiers of four strips each, the slot being 2in. deep and 
the strip jin. wide. These strips are taped and dipped in 
Stirling varnish, and the slot is lined with “ presspahn,” 
a kind of paraffin cardboard of brown colour. The sec- 
tion of the slot is narrow at the outer surface so as to 
form a dovetail, into which is pushed a strip of hard 
wood. This keeps the copper strips firmly in place, and 
acts as a protective covering to them. The air space is 
yin. between tooth point and pole face. There are eight 
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magnet poles, and the commutator consists of 8 X 27 = 
216 segments. The commutator insulation is of mica 
between the segments, and micanite under them. The 
eight brushes, mounted in “reaction” holders, consist 
each of three carbon blocks. The brushes are mounted 
on a cast iron ring revolvable within four brackets bolted 
to the field yoke ring. The four currents collected by the 
four pairs of brushes, and corresponding to the four mag- 
netic circuits, are led off to the main terminals in parallel. 
The armature is erected in the shop with its axis vertical, 
and the joints between the inductors and the commutator 
strips are so formed that a circular trough containing 
molten solder may be brought into place, so that all the 
joints dip into it. This gives a very convenient, quick, 
and specially efficient method of making the joints. 

The field is eight-poled, and is fixed, the armature 
rotating inside it mounted on the shaft by a cast iron 
spider. The magnet cores are cast solid inside the yoke 
ring with special cast steel pole faces bolted through the 
core, the nuts coming on the outside of the ring. Two 
such bolts clamp each pole face to its core. The core 
and former on which the windings are laid are cylindric, 
this shape making the winding cheaper and much more 
speedy. Peripherally, the pole faces are fashioned as an 
obtuse-angled and truncated point, with the object of 
intensifying the magnetic flux at the edge of the field. 
The cores being cast upon the yoke, cannot be conveni- 
ently turned. The yoke ring is split horizontally, the 
upper half being easily removed by slinging up in a crane, 
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The same firm exhibit a 176-kilowatt, or 240 electric 
horse-power, dynamo driven by a vertical three-crank 
compound engine of Messrs. Alley and MacLellan’s make. 
The voltage is 265, at 400 revolutions per minute, and 
the maximum output is 680 ampéres. The general con- 
struction is the same as that above described. The 
armature slots each contain four strips in two layers, and 
there are six field poles. Each of the six brushes carries 
five carbon blocks, each clamped in a light and simple 
form of reaction holder. The segmental clamping arm is 
pressed home upon the carbon by a coiled brass spring, 
whose end is inserted in one or other of a series of notches 
cut in the circular edge of the arm, the pressure on the 
commutator being adjusted according to the notch used. 
The outside journal of the machine has a cast-iron swivel 
bearing lined with white metal. 

Another smaller four-pole dynamo built on the same 
lines gives 150 ampéres at 100 volts with 300 revolutions 
per minute. This is driven by a 6}in. and 10in. by 6in. 
compound steam engine manufactured by Matthew, 
Paul, and Co., of Dumbarton, working with 150 lb. per 
square inch steam pressure. Another similar dynamo, 
ranning at 250 revolutions, is driven by a vertical engine 
made by Drysdale and Co. In this the outside bearing, 
which is a swivel one with two lubricating rings, is over- 
hung, being carried by a three-arm bracket bolted to the 
face of the field yoke ring. 

All these dynamos have their copper sections designed 
to prevent the temperature from rising more than 70 deg. 
Fah. above the surrounding air after six hours’ continuous 
running under full load. 

Mavor and Coulson also show a large number of motors. 
One of these, shunt-wound, gives 30 brake horse-power 
running at 700 revolutions per minute when taking 
52 ampéres continuous current at 500 volts. It is a four- 
pole machine, mounted in two swivel bearings with brass 
bushes, and has a drum-wound armature constructed on 
the same pattern as the above-described generators. 
The commutator has a face 44in. wide, and the brushes 
consist each of two carbon blocks. The motor drives, by 
a 9in. wide leather belt, the counter-shaft giving motion 
to the whole of the machine tools in Alfred Herbert's 
stand. Other Mavor and Coulson motors are scattered 
about the Machinery Hall, doing various kinds of work 
in different stands. They are all built on the same lines ; 
two of them “open type,’’ while the others are ‘“ en- 
closed.”’ 

On their own stand they have a large number of 
exhibits. One of these is a three-throw mining ram-pump, 
3hin. diameter by 6in. stroke in each barrel, driven by one 
of the above enclosed four-pole 500-volt motors. It runs 
at thirty revolutions per minute. Another motor-driven 
pump runs at 300 revolutions per minute. This pump 
has three plunger barrels arranged at 120 deg. from each 
other round the crank shaft, and is manufactured by 
Merryweather and Sons for fire service, boiler-feeding, 
and such like service. Still another pump, motor-driven, 
at 250 revolutions per minute, has a revolving piston and 
is used for pumping oil. The motor runs at 800 revolu- 
tions, the speed being geared down by cast iron and raw- 
hide spur gearing. Other motors are shown driving fans 
and centrifugal pumps direct-coupled. 

A portable drill with fast and slow speed in the gear— 
ratio of 7 to 2, is driven by a small motor running at 
1500 revolutions, the drill spindle getting its motion 
from the motor by a Hook’s joint flexible shaft. A 
machine that has been found of utility, and is being 
used in shipbuilding yards, is a motor-driven deck planer. 
It uses about 3 horse-power, the motor being wound for 
100, or, if desired, any other ordinary lighting voltage. 
The motor runs at 3000 revolutions per minute, and 


drives the cutter-head at the same speed by bands. Its 
total weight is 6} cwt., and it stands 3ft. high. 
Another motor-driven tool is a coal cutter. The 


motor is enclosed in a dust and gas-tight case, which 
forms one part of the main frame. It is multipolar, and 
is provided with a suitable starting rheostat resistance 
and switch. The coal-cutting tool is a forged steel bar 
bored at intervals for the insertion of four rows of small 
cranked picks, the four rows standing at right angles 
and the tools being arranged spirally round the bar. 
Along the bar is cut a deep quick-pitch screw thread, 
which draws back the cuttings or débris, and delivers it 
at the mouth of the holing. The rotary reduced-speed 
motion is given to the bar by bevel gear. This gear and 
the bar are carried in a turntable, which allows the bar to 
be gradually swung round in the holing, and also to be 
tilted up or down throughout a considerable range of 
inclination from the horizontal. A forward and backward 
reciprocation is superadded to the rotary motion given to 
the bar. The machine is set upon rails laid along the 
working face, and a feed haulage gear by paw] and ratchet 
operating on a haulage rope passes round an anchoring 
pulley. 

A 20in. projector, or search-light, with arc light, 
specially designed for use on shipboard on the passage 
through the Suez Canal, and constructed in accordance 
with the Canal Company’s regulations, is also one of this 
firm’s exhibits in Glasgow. 

Mavor and Coulson have declined to furnish us with 
drawings or details of the electric and magnetic quan- 
tities in the construction of their machines, and we 
therefore regret that we cannot inform our readers re- 
garding the practice of the firm which claims to be the 
chief maker in Scotland of electric machinery. This 
refusal may be due to either of two conceptions of their 
position. They may consider that Scotch electrical 
engineers are so much in advance of German, French, 
American, and English engineers in their knowledge of 
the science of electric calculation and design that it is at 
once their patriotic duty to conceal this knowledge from 
the rest of the world, and at the same time their interest 
to avoid reciprocation in the communication of novelties. 
Or, otherwise, they may desire to protect their commer- 
cial interests by withholding from their customers exact 
knowledge of the quality of their detail and design and of 
the efficiencies of their machines. In neither of these 





views can we concur. An outside inspection of their 
machines leads us to the conclusion that they are so 
completely ordinary and in accordance with the standard 
general practice of several years ago that the complete 
publication of details would leave electrical science and 
industry in precisely the condition it occupied before 
such publication. 








THE DEVELOPMENT OF THE INDIAN SUGAR 
INDUSTRY. 
No. I. 

Ow1nG to the depressed state of the indigo industry in 
India at the present time, due to the importation of the 
‘* Made-in-Germany ”’ article, many native and European 
planters and capitalists are giving their attention to the 
sugar industry, and considering whether it would not be 
wise to adopt the cultivation of cane and the manufacture 
of sugar, but for several reasons there exists that lack of 
enterprise which has always characterised any tendency 
to develop the sugar industry in that country. It is not 
that there is no land to spare, as we have it on authority 
that ‘‘ there is sufficient land in India on which sugar can 
be grown without irrigation to produce sugar for the whole 
world ;” and it is not that the country is overstocked with 
sugar factories, for, according to a Blue-book issued lately, 
the number of sugar factories, large and small, in the 
whole of India during the years 1897-98 was ninety-six, 
out of which there are only thirteen of any conse- 
quence which refine sugar. 

The chief reasons for the lack of enterprise are simply 
want of knowledge of the best methods of cultivating the 
cane and manufacturing the sugar, and the fact that the 
profits of many of the existing factories are not sufli- 
cient to induce others to take up this industry. 

With regard to the cultivation of the cane there is 
room for considerable improvement, but until such time 
as experimental farms are established on a larger scale, 
and experienced chemists in sugar work installed, there 
will be little chance of improvement. The cane is grown 


for the most part by the native ryots for manufacturing 
raw sugar for native consumption, and also for chewing 
purposes, and the cultivators, who, although thoroughly 
proficient in the cultivation of paddy or rice, have no 
knowledge of scientific methods, which is absolutely 
necessary to obtain a high grade of sugar cane. 
This necessity 


they do not understand, their main 





Fig. 1—SIMPLE SUGAR MILL 


object being to boil the juice down to obtain “ Jaggery ” 
or ‘* Goor.” 

Notwithstanding this, in many districts the cane com- 
pares favourably with that grown in other countries, and 
it is now only a matter of time for its improvement in 
other districts, for to quote from the report of Dr. 
Leathis, agricultural chemist to the Government of 
India, ‘‘ there is no need to go outside of India for good 
varieties, nor to other countries for good methods of 
cultivation, the best varieties are met with, and the 
methods of cultivation in some parts are very perfect. 
What is wanted is the introduction of these good varieties 
and good methods into other parts.” 

In districts where there are sugar factories with a 
European chemist in charge, and to which the ryot sends 
his cane for crushing, it is customary for the factory to pay 
him according to the quantity of jaggery or boiled juice his 
canes produce. The method of obtaining the required data 
being to measure accurately the juice from each ryot’s 
cane as it comes from the mill by running it into tanks 
for this purpose, and taking a quantity of, say, 15 gallons, 
and boiling the same to concrets over an open fire in 
country fashion. The ryot is thus compelled to take a 
more personal interest in the cultivation of a cane that 
will give a maximum amount of juice, and he does not 
fail to turn up at the mill to see that the cane undergoes 
a proper crushing. The more up-to-date method of 
obtaining data for payment would be for the chemist to 
obtain the percentage of purity of sugar by means of the 
polariscope, but it is doubtful if it would be more effective 
in getting the ryot to cultivate a better cane, unless, of 
course, it reduced the amount of payment made, which 
is a certain way of obtaining an improvement. 

The quantity of raw sugar produced from the sugar 
cane in India varies largely in the different parts of the 
country. and ranges from 1 to4 tons per acre. There 
are 200,000,000 acres of land in India, approximately, out 
of which about 3,000,000 only are under cane cultiva- 
tion, and if we take the minimum production of 1 ton per 
acre, we have 3,000,000 tons of raw sugar produced 
annually, as there is only one crop in the year, out of 
which about one-fifth only is refined, the remainder being 
consumed as raw sugar or in its natural state. 

The production is not even sufficient by a long way to 
meet the demands of her own population, let alone 
export purposes, as will be seen from a glance at the 





Board of Agriculture statistics, which show year after 


year an enormous import of sugar, raw and refined, from 
the Continent, Mauritius, Java, the Straits, Japan, and 
China, the total imports of sugar, bounty-fed and other. 
wise, into India from 1896 to 1899, being as follows :— 
During 1896, 137,000 tons; 1897, 143,000 tons; 1895, 
230,000 tons; 1899, 203,000 tons. 

The ordinary import duty on sugar to India is 5 per 
cent., and to this an additional duty was added, being 
imposed on the 20th March, 1899, on all sugar imported, 
this additional duty being equivalent to the amount 
granted to the importers of bounty-fed sugar from the 
Continent, which was levied to prevent the ruination 
of the sugar industry in India in a like manner to that of 
the West Indies. The result of the extra duty was a 
reduction on the import of Austrian sugar amounting to 
14,295 tons, or 27 per cent. of the importation in 1898.99, 
and the importation from Germany was reduced almost to 
extinction during the same period, falling to about 
3027 tons, which shows what a wise step it was, and 
one that should give an impetus to the development of 
the sugar industry in India. One thing more of great 
importance required is easy and efficient means of com- 
munication and transport. The country, in this respect, 
is far advanced in the matter of railways to what it was 
afew years ago, and considerable railway extension is 
being carried out at the present time under the energetic 
government which at present exists, and which has given 
a good deal of attention to opening up the resources of 
the country in many other respects, notwithstanding its 
being handicapped considerably in having to contend with 
plague and famine. 

Now, with regard to the methods employed in the 
manufacture of sugar by the ryots, and by many Euro- 
pean firms as well, the canes on being cut are put 
through a crushing mill, which, in the majority of cases, 
is of the crudest and most primitive description, having 
wooden rollers two and three in number. Other and 
more important firms are provided with small iron mills 
of a better make, which are, for the most part, made in 
the country. These are of the vertical and horizontal 
two and three-roller type, are generally erected on the 
spot at the cane-cutting season, and are worked by 
bullocks—from one upwards, according to the size of the 
mill. The crushing is, consequently, slowly carried out, 
and a considerable quantity of juice is left unextracted in 
the crushed cane, or megass, which is used as fuel for the 
boiling or evaporating process. These mills may be 
obtained for Rs. 80, or £5, in the case of a two-roller 
vertical, and Rs. 100, or £6 5s., for a three-roller hori- 
zontal. Fig. 1 shows an illustration of the latter type of 
mill as largely used. The juice, on running from the 
mill, is collected in earthenware pots—* chatties ’’—and 
is taken to the evaporating vessels, which consist of shallow 
pans placed over a fire in which the juice is boiled until 
it becomes thick. It is then removed from the fire 
and the contents stirred until it begins concreting, when it 
is made up into round balls, run into moulds, in which it 
solidifies into blocks, or made up in baskets of bamboo 
matting, and on cooling is ready for the market, and 
undergoes the name of ‘Goor,” ‘“* Rab,” “Gul,” &c., 
according to the district in which it is made. 

In some instances a crude method of refining is resorted 
to by placing the raw sugar ina vessel having a perforated 
false bottom, and allowing the molasses to drain through. 
In others the molasses is separated out in a hand 
centrifugal machine worked by one man. 

The larger concerns have for the most part commenced 
in a small way, extensions being made from time to time 
as the business prospered and machinery could be obtained 
cheaply, which was apparently the first consideration, the 
result now being that there is hardly a concern in the 
whole of India but what is fitted with machinery which 
is quite out of date and arranged in such a way that to 
obtain a profit by the manufacture of sugar from the 
cane is a difficult matter. This does not relate to the 
few new refineries which have been erected of late years 
for the refining of Palmyra jaggery, to which greater 
attention seems to have been given than to the manu- 
facture of sugar from the cane. 

In India there is no such thing as an association 
among the sugar planters, manufacturers, or refiners 
such as exists in other countries, although tea and coffee 
planters have their associations in each district, whereby 
matters relating to the sugar industry could be discussed 
and ideas exchanged; instead, there is a considerable 
amount of jealousy between the manufacturers, both 
native and European, which in itself is against the best 
interests of the country, whatever good it may 
serve individually. Consequently it is no wonder that 
there is considerable want of knowledge of the best 
machinery and methods, and there is no doubt but that 
many would go in for more up-to-date and economical 
machinery if they were only shown that by doing 
so they would largely increase their output and their 
profits. 

The want of better machinery was well recognised by 
Sir Henry Fowler, the member for East Wolverhampton, 
so well up in Indian affairs, when, in presenting an 
address to the House in relation to the Sugar Bounties, 
he stated that “the machinery at present in use was 
inadequate, and that the processes were defective,” at 
the same time submitting statistics showing that what 
was required in India was better and more scientific 
methods of cultivation and more modern machinery, and 
that since the countervailing duties have been imposed, 
there is absolutely no reason why the necessary capital 
and enterprise should not be forthcoming. 








Aut along the coast of Peru, from the valley of Tumbes 
to the valley of Moquegua, there are vast areas of extremely fertile 
land, which might be reclaimed by artificial irrigation. Some of the 
districts were undoubtedly under cultivation in the time of the 
Incas, for extensive networks of canals, built long before the Con- 
uest, are found in the provinces of Tumbes, Nepena, and elsewhere. 
he important question of developing the coast region on a large 
scale has been discussed frequently, but fur want of capital little 





has been done in the right direction, 
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MODERNISING IRONCLADS. 
By Rear-Admiral 8. EARDLEY-WILMOT, 

In the maintenance of a war fleet—and I take it also 
with one for commerce—there is no more difficult ques- 
tion to decide than the time when re-construction with 
jndividual vessels is necessary, and the extent to which 
it should be carried. This is especially applicable to iron- 
clads constructed when modern fleets were in the experi- 
mental stage. I‘orty years ago France adopted a different 
system from our own; the hulls of her vessels were built 
of wood, ours of iron. The advantages and disadvantages 
of each system were stated in a memorandum by Sir 
Spencer Robinson at the beginning of 1863, which it is 
unnecessary to give fully here; but independent of cost— 
the saving then of using wood instead of iron being 
about £20,000 in a 4000-ton vessel—the greater durability 
of iron was at that stage of naval construction rather a disad- 
vantage in the eyes of that eminent French naval architect, 
M. Dupuy de Lome. He had imagination, or the intuition, 
to foresee that naval architecture, under the influence 
of rifled guns, shell, and armour, would develop in some 
marked degree, though the extent was not immediately 
discernible. Durability, he said, may not be an advantage 
if the structure becomes obsolete; a cheaper and less 
durable article may prove best in the end. For such 
reasons he preferred a wood hull, for early French iron- 
clads like the Gloire, Magenta, and Solferino, which 
proved satisfactory, but owing to the nature of their 
hulls only lusted a certain time and were then replaced 
by new vessels. We built of iron with so durable a 
result that only recently we struck off the effective list 
the Warrior and several of her successors, though 
hopelessly obsolete in their equipment for many years 
previously. Up to 1880 we had spent large sums in 
refittirg our broadside ironclads and in modifications of 
their armaments; but after that date the question became 
more complicated by the substitution of breech-loading 
guns for the muzzle-loading ordnance, to which we had 
too long clung, and by the increased length of gun, which 
became requisite in order to obtain higher velocity. Our 
first attempt to apply the new weapon to a broadside 
ironclad was not altogether successful. In 1884 it was 
decided to re-arm the Bellerophon, a broadside ironclad of 
7600 tons, completed in 1866. She then carried ten Yin. 
muzzle-loading guns in her battery and four 7in. muzzle- 
loading outside. 

The new armament was ten 8in. breech-loading guns in 
the battery and four 6in. guns outside, besides smaller 
pieces. The result was an increase of weight, which 
brought her ports nearer to the water than before, and 
thus made working the guns difficult with the ship rolling 
or ina sea-way. It is easy to be wise after the event, but 
six 8in., or even a complete armament of 6in. guns, 
would have given a more satisfactory result. The most 
successful instance I know of modernising such a vessel is 
that of the Austrian broadside ironclad Tegetthoff. Of 
similar displacement to the Bellerophon, and launched in 
1878, she carried six 1lin. Krupp guns in a central battery, 
while the side armour was l4in. thick. Her reconstruc- 
tion, when decided upon some ten years ago, included not 
only new armament and machinery, but altering the hull 
to enable the vessel to have two screws instead of a single 
propeller. 

These alterations were in detail as follows :— 


Armament, 
Old. New, 
Six 28 em. guns (25 cals. ). Six 24 em. (35 cals. ). 
Six 9 cm, Uchatius. Five licm. ,, 
Three7 cm. ,, Two 7 cm. Uchatius. 
Nine 47 mm. Hotchkiss. Fifteen 47 mm. quick-firing. 


Two 25 mm. Nordenfelt. Two 8 mm. machine, 


Machinery. 
Old, | New, 
One screw. | Two screws. 
Nine box boilers, | Eight cylindrical. 
Pressure, 30 1b. | Pressure, 165 lb. 


One low-pressure compound. | Two triple-expansior. 
Horse-power, 5860, | N.D. 7340. F.D. 8950. 
Revolutions, 65. | N.D.118. F.D. 125, 
Speed, 14 knots, | Speed, 15 knots, 

This reconstruction took over two years to effect, and 
the total cost of it was £158,000. The general result was 
to prolong the life of a useful vessel considerably, and 
one cannot but commend the thorough manner in which 
the question of reconstruction in this case was dealt with. 
How different our procedure. We have in the Hercules, 
Sultan, and Alexandra vessels worthy of similar treat- 
ment, but we deal with them in such a manner that little 
benefit accrues. Take the Hercules. She had originally 
for an armament eight 10in., two Qin., and four Tin. 
M.L. guns. Her re-armament consisted in taking out 
two Tin. guns, and adding two 6in. and six 4°Tin. 
breech-loaders, a motley collection of pieces, which 
reminds one of a stage ruffian with every weapon of 
an armoury on his person. Opportunity might have 
been taken when refitting the Sultan after her immersion 
in Gozo Channel to substitute modern guns for those on 
board, but apparently we could not afford the few 
additional thousands this would entail, and she remains 
armed with prehistoric ordnance. The Alexandra, best 
of the three, and even now regarded with favour by many 
officers, has a mixed armament like the Hercules, with 
all its drawbacks of complication of ammunition, stores, 
and training, which alone should turn the balance in 
favour of complete instead of partial re-armament. When 
we come to the early turret ships we see the Devastation 
and Thunderer with their efficiency much increased by 
the substitution of 10in. breech-loaders for their muzzle- 
oading guns, but we marvel why the same has not been 
carried out in the Dreadnought, the best of the trio and 
of similar design, We spend £100,000 on alterations to 
the Monarch, but send her to the Cape with guns and 
mounting of ancient construction, and incapable of 
accurate shooting. Armed with 9:2in. breech-loaders, she 
_— not as now serve as sport to a hostile cruiser 
Selecting her distance and making of this historic craft a 
target for her light long-range guns. 





Much has been said about the defects of the Admiral 
class, their want of armour on the secondary battery, and 
at theirends. Many suggestions have been made for the 
reconstruction of these battleships, but after much con- 
sideration I can see no way of improving them, except at 
such a cost as induces one to think the money could be 
more advantageously employed. To begin with, these 
vessels are already so low in the water that the first im- 
provement desirable is to give them at least 2ft. higher 
freeboard. To effect this a removal of weight, not an 
addition of armour, is required. I do not know exactly 
the weight which corresponds to an inch of immersion, 
but probably it is sufficiently accurate to put it at42 tons. 
That is, every 42 tons added sinks the vessel an inch, 
consequently to bring her up 2ft. we must remove 
1000 tons of material. It may be in the form of 
coal or armament, or a combination of each, but even 
if we are content to let the ships remain—as regards 
immersion—in their present condition, to give sub- 
stantial armour protection to the battery, we must 
obtain the necessary weight in the same manner. 
Some have suggested removing the 67-ton guns, 
and replacing them with 29-ton guns, by which, with 
difference of weight in mountings and ammunition, we 
should save, and have for disposal, say, 300 tons. This 
would not go far in side armour. It is thus evident that 
much more would be required to obtain sufficient weight 
for material improvement in these ships. We might 
remove barbettes and heavy guns altogether, and sub- 
stitute 9°2in. ordnance at the ends, or take out the 6in. 
guns and leave these vessels with a simple armament of 
four very heavy guns, with which in the early turret- 
ship days we were quite satisfied. Why take out the 
secondary armament? Because it is absolutely unpro- 
tected, and a single large shell exploding within would 
cause terrible havoc. There is doubtless much to be said 
against all these propositions, and hence my conclusion 
that probably the best course is to leave the Admiral 
class alone. At any rate, they do not carry muzzle- 
loading guns. 

I have alluded to a reconstructed Austrian battleship, 
and it may be added that France has followed a con- 
sistent policy of reconstruction with her ironclads. 
Having adopted breech-loading ordnance previous to 
ourselves, they have not been hampered in the same way, 
while their vessels built previous to the war with 
Germany have long since disappeared from the effective list. 

Finally, it may be asked what should be done with our 
old ironclads? In their present condition, though figur- 
ing on the effective list, they add little to the strength of 
our fleet, but several are worth re-arming. The Alex- 
andra, for instance, should be wholly instead of partially 
equipped with breech-loaders. Dismantle the Bellerophon 
and give her 8in. guns to the Alexandra in place of the 
10in. muzzle-loaders. Treat the Superb in the same 
way. In place of the miscellaneous armament of the 
Hercules, substitute fourteen 6in. B.L. guns for the 
muzzle-loaders she now carries, and she will remain a 
useful vessel for some years. These ships cannot carry 
the very long patterns of ordnance now in use, but are 
quite suitable for the early breech-loaders we constructed, 
and of which many now must be available. The Teme- 
raire, with her thick armour, deserves to be rescued from 
oblivion, and given a modern armament. As for the 
Inflexible, Ajax, and Agamemnon, with slow speed and 
indifferent steering qualities, their case is more doubt- 
ful. But what could the Inflexible now do against 
even a medium-sized cruiser? The latter would take 
up a position from whence she could shell the levia- 
than with impunity out of practical range of those 80-ton 
guns, which require close range to be effective. Even 
9°2in. guns in the Inflexible’s turrets would be more 
useful, for in that case a cruiser has only the advantage 
of superior speed, and lacks the defence in armour the 
other carries. If, on the other hand, it is not considered 
worth while to re-arm these vessels, let them be taken 
out of the list of battleships and be classed as coast 
defence batteries, for as now equipped we can only con- 
sider them as forts with the power of shifting their 
position. They might, in fact, be turned over to the 
War-office, on whom rests the defence of harbours and 
now mans the Spithead forts, has a flotilla of boats for 
submarine mining, and is credited with a desire to extend 
its functions on the sea. At any rate, the time has 
arrived when the question of all these vessels should be 
considered, and if a return is rendered to Parliament 
showing that we have fifty completed battleships, it 
should contain the further assurance that they are 
effective, or as effective as it is possible to make them, 
instead of the bare announcement that the names are 
those which appear in the official list. This hitherto has 
been no guarantee of efficiency. 








THE INSTITUTION OF JUNIOR ENGINEERS.—The secretary, Mr. 
Walter T. Dunn, desires us to announce that the address of the 
Institution is now 39, Victoria-street, Westminster, rooms having 
been taken there on the first floor for offices, reading-room, 
library, &c. 

THE NATIONAL PHysIcAL LABORATORY.—The executive com- 
mittee have made the following appointments :—Superintendent 
of the engineering department: T. E. Stanton, D.Sc., Victoria. 
Assistants in the physics department: J. A. Harker, D.Sc., 
Victoria ; A. Campbell, B.A., Cambridge ; H. C. H. Carpenter, 
M.A., Oxon., Ph.D., Leipzig. Juniorassistants: B. F. E. Keeling, 
B.A., Cambridge ; F. E. Smith, Royal College of Science. One or 
two more junior assistants will be appointed shortly. The alterations 
to Bushy House and the new buildings for the engineering laboratory 
are well advanced, and it is hoped to commence work early in 
October. Of the staff, Dr. Stanton, after serving an apprentice- 
ship with an engineering firm in the Midlands, has had a 
distinguished career at Manchester and Liverpool, and is now 
professor of engineering at University College, Bristol. Dr. Harker 
and Mr. Campbell have both done good work in thermometry and 
electric measurements, while Dr. Carpenter, who will have charge 
of the chemical researches, after a successful course at Oxford, has 
gained further experience at Leipzig, under Ostwald, and more 
recently at Owens College. Mr. Keeling obtained a double first in 
natural science and mechanical science respectively at Cambridge, 
while Mr. Smith was the most distinguished student of his year at 
South Kensington, and for two years has been one of Professor 
Rucker’s assistants, 





LIGHT OIL-MOTOR CARS. 
By Capt. C. C. LoncrincE, M. Inst. Mech. E. &c. 
No. V. 


One of the greatest difficulties in designing and 
working explosion motors is the enormous tempera- 
ture created by the explosions. In _ constant-pres- 
sure motors this difficulty is very much less, since 
it is possible to regulate the temperature by burn- 
ing just sufficient gas for the purpose. But in con- 
stant-volume motors we are necessarily confronted with 
temperatures ranging from 1000 to 1600 deg. Cent., and, 
unless means were taken to cool the engine, trouble 
would arise with valve action, piston lubrication, seizing 
of moving parts from irregular expansion, &c. Probably 
the amount of heat that has to be abstracted to sufficiently 
cool the engine amounts to about 43 per cent. of the 
total heat evolved. As from 35 to 36 per cent. of the 
total heat is carried off in the exhaust gases, only about 
22 per cent. is left for conversion into useful work. 

X.—Heat evolution and loss.—Naturally the motor en- 
gineer has to study how he can keep the cooling loss as 
low as possible. In this he is guided by three rules—first, 
to minimise the ratio between the surface exposed and the 
volume of gas in contact; secondly, to minimise the time 
of exposure; thirdly, to minimise the average tempera- 
ture of the gases during the time of exposure. 

To satisfy the first rule, the length of port passages 
should be reduced as much as possible, and such cylinder 
dimensions selected as give.the largest volume with the 
least exposed surface. As cylinder capacity increases 
with the cube of the diameter, whilst the area of the 
surface increases only as the square of the diameter, 
cylinders of relatively large diameter best satisfy the first 
rule. The second rule postulates rapid expansion, so as 
to curtail the time during which the hot gases remain in 
contact with the cooling surfaces. This point has already 
been dealt with. The third rule cannot be so easily followed 
with small motors, because it requires the use of poor 
mixtures, giving a low combustion temperature. Poor 
charges conduce to the quiet, easy running that distin- 
guishes the constant-pressure engine, but they require 
larger cylinders, and, unless steel is used, the weights of 
these are in many cases prohibitive. 

From time to time inventors, the writer among them, 
have suggested means to utilise the heat lost in 
cooling. The prevailing idea has been to apply water 
within the cylinder and utilise the steam for motive power, 
thus producing an ergine with alternating or explosion 
stroke and a steam stroke in the same cylinder. But the 
introduction of water into the cylinder, and the subsequent 
presence of steam and moisture when the fresh charge 
enters, renders ignition difficult and irregular. The writer 
suggested two plans: one to close the front end of the 
cylinder, using that end exclusively for steam generation, 
all moisture being thus excluded from the explosion side 
of the piston; the other method being to intimately mix 
by agitation a certain proportion of water with the oil, 
vaporise, and charge the two together with the required 
amount of air. Neither plan has been tried, but in the 
Banki-Czonska motor, Messrs. Ganz and Co., of Vienna 
and Buda Pesth, have, it is stated, successfully utilised a 
very similar means with a view of cooling the charge and 
avoiding the danger of premature explosion when high 
compression is used. In their engine two pulverisers, 
one for oil, the other for water, are placed in the admission 
pipe, each pulveriser being connected with constant-level 
receivers. A throttle valve regulating air supply is set 
behind or between the pulverisers. On the suction stroke 
the air is damped by a fine water spray, and into this 
moist air the oil is sprayed. If petrol is used, the air is 
first saturated with benzine and then with water. The 
heat of compression. evaporates the water, and the com- 
bustion produces superheated steam. The motor, when 
tested at Buda Pesth,is said to have run quietly and well, 
with an oil consumption of only °45 lb. per brake horse- 
power. In the motor-cooling device of M. F. Lombard, 
of Paris, water is introduced drop by drop into the com- 
bustion chamber, and is said to maintain an equal and 
workable temperature. 

The usual methods of cooling are external application 
of water, external or internal application of air, or a 
combination of these means. 

Water cooling is generally in the shape of water-jacket- 
ting, flow being ensured by some form of pump, or 
preferably by natural circulation; pumps not only con- 
sume power, but are a fruitful source of trouble and 
breakdown. When natural circulation is used, several 
passages should be provided, so as to give freemovement 
to the water in whatever direction it may be circulat- 
ing. Natural circulation is employed in the Benz motor, 
and in the apparatus designed by Mr. E. Estcourt and 
made by Messrs. Clarkson and Capel. In some cases the 
cylinders, &c., are not jacketted, but immersed in a water 
tank, the contents of which are cooled by circulation. 
This, for instance, is the case in the Crowder 10 horse-power 
motor ; pipes for cooling water are fitted with wings, wires, 
&c., to give greater cooling surface. 

Air cooling is either natural or artificial. For tricycles, 
motors, and the like, radiating ribs or similar devices, cast, 
or fixed, as in the Aster motor, on the cylinder, &c., 
present sufficient surface for natural air cooling, as long 
as the vehicle is moving quickly. But in climbing hills, 
or when coupled with a fore or a trailing carriage, the 
slower speed reduces the intensity of the air current, and 
trouble from overheating is likely to occur. In motors, 
therefore, of three horse-power, and over, if required to 
run slow, water cooling is used. But purely racing 
motors of six horse-power, and even over, have been 
satisfactorily run at racing speeds with merely natural 
air cooling. 

The natural air cooling just described is, of course, 
external. But several internal and auxiliary methods of 
air cooling also are in use. Among these is that of Mr. 
Soucin, used in the Ouzon-made motors. A similar plan 
is in use in the White and Middleton petrol motor. ‘Lhe 
cylinder side is drilled with a series of holes around one 
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line, so placed that they give partial exhaust at the end of 
the stroke. This premature exhaust prevents the hot 
gases remaining so long in contact with the cylinder walls, 
and the sudden expansion helps to reduce the tempera- 
ture. On the other hand, these holes are noisy, and 
favour the escape of the lubricating oil and the entrance 
of dirt. To overcome these latter difficulties, the Fritcher- 
Houdret motor replaces the holes by a valve, opening 
automatically under the gas pressure when crossed by 
the piston. A silencer is added. In the Minerva motor 
the piston is made hollow, internally cooled, the driving 
face being fitted with a hollow piston-rod working 
through the cylinder end, and thus in communication with 
the fresh air. The device decreases the working area of 
the piston, but is said to give very efficient cooling. 

Artificial air cooling is effected by fans or pumps to 
create strong air currents. Mechanical air-coolers absorb 
power and introduce complications. 

Combined air and water cooling.— The Société 
Bourguignone d’Automobiles use radiators, which they 
Spray with water; the plan is said to be very efficient. In 
some other motors a portion is air and a portion water- 
cooled by jacketting. Instead of air or water cooling, 
other methods have been tried. Since the quantity of 
heat that passes from the inner to the outer face of the 
cylinder wall increases as the thickness of the wall 
decreases, thin steel cylinders are said to enable small 
motors to run without any special provision for cooling ; 
an instance is the Kane-Pennington motor. By way of 
contrast, excessive thickness has been used for the same 
purpose. M. Le Pape exhibited at the last Paris Exhibi- 
tion a small motor in which the cylinder walls were 1: 4in., 
increasing to 2°5in. thick at the rear. The extra weight 
did not exceed that of a water-circulating apparatus, while 
the extra thickness is stated to have kept the cylinders 
well below red heat. 

ConcLusIons. 

From the standpoint of theory, the most promising 
field for light motor development lies in the improvement 
of every revolution impulse engines; in lightening the 
build by introducing steel tube cylinders; in the use of 
higher compressions, and perhaps weaker charges, with 
possibly the discovery of a fuel more perfectly satis- 
fying the requirements of light motor work. It is 
in this last direction that the Technical Committee of the 
Moto Club of France are working by the institution of 
alcohol competitions. 

Unfortunately for progress on these lines, few English 
motor manufacturing companies are in a position to 
devote time and money to experimental work. For a 
time at least this work must rest in the hands of inventors 
commanding sufficient leisure and capital for the work. 

From a purely commercial point of view, the light oil 
motor industry presents three salient features—a fairly 
satisfactory extension for trade and public service, a 
marked increase in the demand for low-priced auto- 
mobiles, in some degree for professional, but chiefly for 
pleasure purposes ; and lastly, the development of large, 
high-speed, costly vehicles, for comparatively few wealthy 
buyers. There is, therefore, a market for three distinct 

. classes of oil motor cars, each class having specific 
requirements. 

For trade and public service, the chief desiderata are 
strength, durability, and low petrol consumption by accu- 
rate governing. Except, perhaps, for passenger service, 
or where an unusual amount of power is required, there 
seems no advantage, but rather the reverse, in multiply- 
ing the number of parts by employing more than two 
cylinders, or in increasing wear by using short strokes and 
running much over 750 revolutions per minute, or in 
complicating gear by providing more than two speeds and 
& reverse. 

For the second class, mostly light cars for pleasure 
purposes, it is an open question whether the use of four 
cylinders is desirable. The running of the engines is 
naturally smoother and the vibration reduced. That 
vibration, however, is chiefly felt when the car is stand- 
ing, and might be materially reduced by throttling the 
charge admission. For the general public, therefore, 
requiring a simple and, above all, a low-priced car, it is 
doubtful whether the greater complication and expense of 
a four-cylinder motor is any real advantage. It is quite 
possible that a well-designed motor tractor, to couple on 
to a trailing carriage of various forms, might find favour 
with a class of buyers. 

For large, high-speed costly cars the necessary require- 
ments are lightness, coupled with full strength, great 
power, and the highest quality in material and workman- 
ship. The engines should not have less than four cylinders; 
lightness and strength should be gained by using steel tube 
cylinders; running speed increased by employing large 
cylinder diameters and short piston strokes ; the maximum 
power obtained by adopting high compression, and ensur- 
ing full charges by ample inlet and exhaust ports, positive 
measurement for the petrol charge, and, if possible, a 
system of scavenging. 








THE Rattway Civus,—On Saturday the London members of the 
Railway Club paid a visit to the New Cross running sheds and re- 
pairing shops of the London, Brighton, and South Coast Railway, 
Mr. R. J. Billinton, the locomotive superintendent, having very 
kindly given the necessary permission. Mr. Trangmar, who is in 
charge at New Cross, had provided two conductors, and members 
were divided into two parties. First the carriage and repairing 
shops were visited, and although no work was being done, these 
proved very interesting to the engineers present. Then the break- 
down train, with its new and powerful crane and well fitted up 
tool van, received attention. Then the sheds themselves were 
examined. There are three straight road sheds, one of which is the 
original London and Croydon Railway shed, and a very small 
round-house, which is used for the late Mr. Stroudley’s well-known 
‘‘Terriers,” or ‘‘ Rooters” as the staff termthem. In the main 
sheds were many interesting locomotives of all types. During 
the afternoon, Wolferton, one of the improved Sirdar class which 
Mr. Billinton has just put into service, came in and received con- 
siderable attention. A visit to the oil-gas plant, situated a short 
distance along the line, brought a most enjoyable and instructive 


visit to a close, and great thanks are due to Mr. Billinton, to 
Mr. Trangmar for his arrangements and for his presence, and to 
the conductors, 





RAILWAY STATION ROOFS. 





Tue design and general style of the roof erected by 
the Great Central Railway Company at its metropolitan 
terminus at Marylebone form a striking contrast to 
those characterising similar structures in London. The 
pocorn pe is so great, that we are convinced good 
grounds existed for what may be regarded as a completely 
new departure in the construction of railway station 
roofs of this important description. We also think that 
a fair and candid inquiry into the reasons which may 
have led to the adoption of the particular design under 
notice will not be without interest to our readers. Some 
thirty years ago, when that extremely unsightly roof at 
St. Pancras was allowed to be built, those who contended 
for lofty roofs, and the total absence of all intermediate 
supports and columns, were in the ascendant. Opinions 
on these two points have changed considerably since that 
period, although, no doubt, partisans are to be found on 
both sides. The roof of the new station at Marylebone 
is not an instance, as has been stated, of history 
repeating itself, nor does it resemble, in the type of 
its construction, the early examples of London terminal 
stations. The roof consists of three spans, one of 40ft. 
and two of 50ft. The truss belongs to the class known 
as the “ French,” and is said to have been originally de- 
signed by the engineer Polonceau. It differs slightly 
from the prototype by the horizontality of the main tie, 
which, in the former, is raised a little above the level of 
the points of support. The height of the roof, from the 
platform to the bed-plate of the principals, is 26ft., and 
to the ridge 40ft. 

One of the oldest railway stations in London is that 
of the South-Eastern line at London Bridge, which has 
a span of 88ft. That at Fenchurch-street was built in 
1851, with a span of 105ft. Paddington has a central 
opening of 102ft., and the Great Northern terminus can 
show 3ft. more. Euston, which ranks among the earliest 
examples of these structures, has maximum spans of 
62ft., which is also the length allotted, at a later date, to 
the twin roofs of the high-level station of the Crystal 
Palace terminus. So that, in corroboration of our pre- 
vious statement, the small span adopted for the Mary- 
lebone Station is less than that of any of its prede- 
cessors. It should also be mentioned that the ‘‘ French”’ 
type of truss has been seldom used either in America or 
England, although exceptions are not wanting. One of 
the most prominent is to be found in the roof of St. 
David’s Station, at Exeter, which stretches over a width 
of 132ft., and was erected some twenty years ago. A 
better illustration of the proverb ‘‘ Extremes meet’’ could 
scarcely be given than that of the contrast between the 
small span of 50ft. at Marylebone and that of 240ft. at 
St. Pancras. Practically speaking, no comparison can be 
instituted between them. As a question of principle— 
columns or no columns—there are numerous examples 
upon a more commensurate scale to select from, which 
will be further alluded to. 

The test, whether any particular type of bridge or roof 
construction has ‘‘come to stay,” that is, whether the 
principle is likely to occupy the position of the survival of 
the fittest, is to discover how often and how closely it has 
been imitated or reproduced. If the imitations are few 
and far between, the type dies a natural death. The old 
tubular bridge system was reproduced only twice, and its 
great successor, the Victoria Bridge over the river St. Law- 
rence at Montreal, has been rebuilt upon totally different 
lines. But though the tubular principle of construction 
may be correctly said to be dead, the Menai railway bridge 
exists as a proof of the practical vitality of the application 
of it. In employing this test with reference to the class 
to which the Midland Railway roof belongs, we see that 
it has not been often reproduced, either with respect to 
span or design. One of the examples is that of St. 
Enoch Station, Glasgow, but the span is reduced to 198ft. 
The roof over the Central Station at Manchester is of a 
very similar pattern, and the span reaches to 210ft. A 
few examples of roof arches for railway stations, in 
which, as at St. Pancras, the horizontal thrust is taken 
by a tie placed below the level of the floor, have been 
erected in America. One at Jersey City has a span of 
258ft., one at Philadelphia of 259ft., and another in the 
same town of 300ft. In spite of these similar structures, it 
is not probable that this system will be perpetuated to any 
very appreciable extent, at any rate inthis country. Itis 
also exceedingly doubtful whether Parliament would again 
sanction a railway-station roof of the great height of that 
at St. Pancras, or of those at Charing Cross and Cannon- 
street. Their external appearance is extremely ugly, 
although it is true that the cavernous, tunnel-like con- 
tours could be masked by the side walls and gables being 
carried up to a little above the level of the roof. In the 
case of the roof of the Waverley Station at Edinburgh 
the height of the roof had been limited, before the Bill 
was permitted to pass, to the comparatively small figure 
of 42ft. above the rails. This restriction virtually pro- 
hibited the adoption of a large span. 

The St. Pancras Station, with its wide single-arched 
roof, has always been brought forward as an irresistible 
proof of the superiority of that system. While it will be 
admitted that the absence of columns may in certain 
instances be very desirable, it does not follow that it is 
absolutely indispensable. In the Midland terminus the 
question of the desirableness or the necessity of dispens- 
ing with columns did not arise. The original intention 
was to construct the roof in a couple or more spans. 
Subsequent investigations revealed the fact that columns 
could not be used because of the great depth to which 
they and their foundations must have been carried. In 
addition, since the floor girders were required to cover 
the cellars and vaults which underlie the whole station, 
they formed a ready-made tie, so that the arch or upper 
member was all that was needed to complete the princi- 
pals. A peculiar feature of this design is the unusual 
proportion of rise to span. The former is 78ft., which 
makes the ratio as one to three. It is but fair to mention 
that this great rise diminishes the stresses, and con- 
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sequently the amount of metal which the principals 
would otherwise require, which may be accepted or not 
as some kind of compensation or set-off for the objection. 
able feature it introduces into the design. 

A comparison of the cost per square, or per ton of 
material of the different modern terminal stations in the 
metropolis would conduce to no practical purpose. The 
actual cost of all works of this character is subject to 
variations so numerous and so discordant, as to render 
it impossible to arrive at even an approximate estimate 
of any one example, based upon the cost of one of its 
predecessors of the same type and dimensions, In 
hardly any two localities is the price of labour and 
materials the same. Again, the conditions of contracts 
are seldom uniform with regard to time, payment, class, 
and style of work, and otherimportant details. One instance 
will suffice. The contract price for the ironwork of Char. 
ing Cross and Cannon-street railway station roofs was 
£24 5s. per ton. A station roof of similar construction, 
and of identically the same kind of materials and work. 
manship, erected at Lime-street, in Liverpool, was 
contracted for at £17 10s. per ton. The cost per square 
of the St. Pancras roof has been put at £31 1ls. This 
is rather a misleading estimate, insomuch as the item of 
the cross girders, constituting the ties of the principals, 
has been charged to the floor account. It seems to us 
that as these ties form part and parcel of the princi- 
pals proper of the roof, which would collapse without 
them, they should be included in the cost of it. 

Taking a retrospective view of the opinions enter. 
tained of the conflicting features of station roofs with 
and without columns, Professor Rankine advocated the 
single large span type, whereas the late Sir Charles 
Fox was in favour of more moderate spans. Experi- 
ence has shown that the latter engineer, who was a 
great authority on such subjects, was the more correct 
in his views. It is often assumed that the introduc- 
tion of columns necessitates small spans and low roofs. 
This is an error, as is demonstrated by the terminal 
station of the Great Eastern Railway at Liverpool- 
street, and other similar structures. The recently com- 
pleted station roof at Boston comprises a central span of 
228ft., and a pair of side openings of 169ft., with all 
necessary columns, and a height properly proportioned 
to the length of the spans. The absolute height of any 
roof is, independently of the depth of the truss or the rise 
of the arch, a mere matter of increasing or diminishing 
the length of the supports. There are existing examples 
of the stilted arch in masonry, though we cannot call to 
mind any metallic imitations of that particular form, 
It may, we think, be generally admitted that the 
balance of professional opinion is at present against the 
further employment of large single spans and roofs of 
exaggerated height, as exemplified at St. Pancras, 
Charing Cross, and Cannon-street, all terminal stations 
in the capital. They partake more of the nature of a 
tour de force than of a plain and sensible recognition 
of the.ubsolute requirements of the undertaking. Some 
of them do not even justify their raison d’étre. The 
open unencumbered space considered so indispensable 
has been invaded by bookstalls, seats, penny-in-the-slot 
machines, rows of lamps, and other obstructions, which, 
although not irremovable, are virtually fixtures. The 
question may be asked, do not these fixtures occupy 
positions which might be equally available for columns, 
which would have divided the present large span, and 
considerabiy diminished the cost ? 

Without attempting to lay down a hard-and-fast rule 
determining the dimensions which constitute large, 
moderate, and small roof spans, a fairly approximate 
definition may perhaps be arrived at. A span may be 
considered large for station roofs when it exceeds 130ft. 
to 150ft., and small when it is less than 80ft. Vor 
instance, under this classification the roof of Cannon- 
street Station, which is 190ft. between side walls, belongs 
to the first division. The twin spans of the Victoria 
Station, of the South-Eastern and Chatham Railways, of 
120ft. each, will be included in the second, and those of 
the Marylebone terminus in the third, or that of small 
spans. The Cannon-street roof cost 50 per cent. more 
per square than that at Victoria. As they are both 
London works, the financial comparison may prove an 
exception to our previous statement upon this point. It 
will not be disputed that large spans are more costly to 
erect than smaller ones, nor that they are far less acces- 
sible to clean, paint, and repair. From all these draw- 
backs smaller roofs are exempt. One of the great merits 
attributed to the large-roof type is tbat it enables plat- 
forms, rails, signals, and, in fact, everything above ground 
to be removed, shifted, and replaced as convenience or 
necessity may require. We have travelled for many 
years on lines possessing stations endowed with these 
facilities, but we are not aware that they have been much 
called upon. Had columns been an insuperable bar to 
the rearrangement of platforms and tracks, they would 
have scarcely been employed in the erection of the exten- 
sion of Waterloo Station. There are eighteen tracks 
under the roof of Liverpool-street Station, and columns 
have been there freely used in the extensive additions 
made to the older part only a few years ago. If a traflic 
manager should wish to alter the position of his platforms 
after the lapse of some years, the contingency is so 
remote that it forms no excuse for incurring the heavy 
expense of a large span roof, constructed for the sole 
purpose of enabling that exceedingly uncertain event to 
be provided for. It may be taken for granted that, 
barring extreme cases, a large span will cost more than 
two smaller spans of half that length each. 

It has been estimated that the loss of area or of actual 
space occasioned by the introduction of intermediate 
columns in a railway station, including clearance, is equal 
to the length of the station multiplied by the constant 
four, both dimensions being in feet. It would require a 
very long covered platform, and amuch greater number of 
rows of columns than is usual, to cause much difference 
in the amount of land needed, even in the thoroughfares 
of large cities, where it is at an exceptionally high price. 
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That the internal dimensions of the roof at Marylebone 
have disappointed a great number of its visitors cannot be 
gainsaid. There is no denying that the plain, simple, 
low elevation of the station, with its very small roof spans 
of 50ft., does not come up to one’s idea of the terminus 
of a new and important railway making its entrée into the 
metropolis. While we do not attach much importance to 
these somewhat sentimental notions, it would have been 
a manifest improvement if the roof spans had been at least 
some 15ft. wider, and the columns proportionally higher. 
Even, as it is to be hoped, if station roofs of the altitude 
of those at Charing Cross and Cannon-street are not to 
be repeated, there is a mean, an intermediate scale of 
magnitude between them and the smaller design adopted 
at Marylebone. At the present the station is not 
crowded, so that no inconvenience has hitherto been felt 
upon the score of traffic. Viewed from a utilitarian 
standpoint, the new roof answers its purpose so far. It 
is light, airy, well ventilated, has a cheerful appearance, 
and of its relative economy there can be no doubt. 








GLASGOW EXHIBITION—-MACHINE TOOLS, 





We have already dealt in a special supplement of June 
98th with exhibits of British machine tool makers at 
Glasgow. We have now to deal in the space of a few 
articles with the excellent displays made by some of the 
merchant firms. These are in all cases large exhibits, 
and it will be possible only to describe a few items on 
each stand. We take first some tools shown by Burton, 
Griffiths, and Co. A simple form of bevel-wheel shaper 
is exhibited by this firm. Itis of Swiss origin. Its con- 
struction will be readily gathered from the illustration 
below. The blank is mounted on a mandril projecting 
from a saddle, which can be racked along a circular are. 
A transom mounted in bearings on two vertical pro- 
jections on the bed receives the outer end of the mandril. 














Fig. 1—BEVEL GEAR SHAPER 


The blank is rotated and indexed by hand. The saddle 
having been raised to the right position, depending on the 
diameter of the blank, is locked fast. The cutting 
mechanism is contained in a frame capable of movement 
about the same bearings that receive the transom. Two 
tools operate at the same time on opposite sides of the 
sune tooth moving in opposite directions. A cone 
pulley drives a worm wheel with a crank pin in it. The 
pin works in a slot in a quadrant, and the quadrant 
drives a pinion. A wheel on the pinion staff gears with 
teeth cut on two rams. The rams carry the tool-boxes, 
which are thus given the required reciprocating move- 
ment. The rams slide in two long independent boxes, 
capable of movement to and from each other, swinging 
round the driving pinion as a centre. Their extremities 
rest on the copy or template, which has the form 
of a tooth on an enlarged scale. It is mounted 
on a slide just above the curved end of the bed. 
The slides are drawn together by weights, and fed 
downwards by a screw. The automatic gear for giving 
the feed will be readily made out from the engraving. 
This is a simple machine and appears to do good work ; 
but it labours under the disadvantage common to all 
machines of this type, that the tooth is not developed by 
the machine, but requires the use of a copy. It should 
be mentioned that it is necessary to rough out the teeth 
before shaping ; a special tool-box, bringing the tool on 
the centre line, is provided for this purpose. 

On previous occasions we have referred to Brockie’s 
automatic triple-action chucking lathe. Two of these ma- 
chines are shown at work by Burton, Griffiths, and Co., 
and are illustrated by Figs. 2 and 3. One is simple and 
the other is back-geared. In these lathes the work is 
mounted ina chuck. The sliding and surfacing tools are 
fixed in tool-boxes on the end of rams at each slide of 
the spindle, and the boring tool in a box on aram right 
under the spindle. The latter ram is moved by a spiral 
cam, and the two side rams are rocked about their centres 
by heart-shaped cams. All three tools can be in opera- 
tion at once. The lathe is usually arranged to take three 
roughing and three finishing cuts at the same chucking. 
Two forms of tool holders are made, either to carry one 
tool with stop adjustment, so that two cuts can be taken 
Mm succession, or to carry two tools, either for roughing 
and finishing, or for distinct operations. The boring head 





can be arranged to take three tools. For sliding, one of 
the tool bars is made to traverse longitudinally, and for 
chasing, the other bar is caused to travel by a follower 
on the end of an arm, resting on a pattern hob. 
The cams are mounted on one drum, driven by a worm 
wheel. During one complete revolution of this 
drum the tools make their stroke and return to the 
starting point. The heart-shaped cams are concentric at 
the summits, so that the tools dwell for a short time, and 





Fig. 2-BROCKIE LATHE 


89 allow any spring to be taken up. The drum can be 
revolved by hand quickly to bring the tools up to their 
work. All the slide bars or rams are of steel ground to 
size, and run in adjustable bronze bearings. The spindle 
is also ground true. Steel rollers run on the cams, and 
end thrusts are taken by steel balls running in carefully- 
shaped races. For short work the compactness and 
simplicity of this machine are strong points in its favour. 
It is generously proportioned throughout, and is capable 
of working up to a high degree of accuracy. 

Two interesting machines shown on this stand are the 
Acme bolt and nut machines. They are imported from 
America, like many other machines shown by this firm. 
The nut tapper we illustrate above. The base for the 
bolt cutter is precisely the same, but the mechanism is 
necessarily somewhat different. In the nut machine the 
circular hopper is filled, and from it the nuts find their 
way down four shoots till they are pushed by the 
mechanism over the taps; these move upwards, and in- 
stead of forcing their way into the nuts they are guided 
by lead screw running in nuts at the lower end of the 
tapping spindles. The nuts are thrown out to the peri- 
phery of the feed hopper by centrifugal force, and getting 
caught behind a projecting lip or baffle, enter inclined 
shoots which lead them to the taps. The machine reverses 
at double speed, crossed and open belts being used. The 
tap spindles and nuts are of tool steel. The tap is raised 
through the medium of a’spring, so that in case a nut 
through which there is no hole enters the machine, the 
end of the tap thrusts against it and the feed nut travels 
downwards; the spring is compressed, but nothing else 
happens. Relief is also provided for the nut feed in case 
a ragged nut or a piece of scrap gets in the way. This 





Fig. 3—BROCKIE LATHE 


consists of a relief spring on the ram which moves the 
nuts into place. The ram is held pincer-wise between 
the ends of a spring bent like a pair of tongs. The spring 
is moved backwards and forwards. If the ram meets too 
great a resistance the tongs open and travel over it idly, 
till the operator removes the obstruction. The nuts when 
tapped pass over a drain plate and enter the shoots shown 
in the illustration. 

On broad lines the bolt-cutting machine is similar to 
the nut tapper, but the bolts are tapped two at a time, 
and descend inclined shoots hanging vertically by their 
heads. Means are provided for keeping them in vibra- 
tion, so that they work down freely. When they reach 
the right position they are automatically introduced into 





a vice and held fast whilst the screwing dies ascend from 
below and cut the thread. The dies have a similar 
arrangement for relief as the taps in the other machine. 
These machines take nuts and bolts from jin. to }in. 
inclusive, and sixteen thousand % nuts, and eight 
thousand # bolts can, it is stated, be cut in ten hours, one 
man in each case attending to ten machines. 

A neat form of spring power hammer which appears on 
this stand is also worth mentioning. The length of stroke 
is immediately adjustable by moving the horizontal lever 
seen in front. The driving shaft is in two parts, joined 
by an inclined crank pin starting near the centre of one, 
and meeting the other near the periphery. A connecting- 
rod with a spherical bearing on this crank pin conveys 
motion to the hammer beam. The shaft is moved end- 
ways by the lever mentioned, and thus a part of the pin 
near or far from the centre of rotation actuates tke 
hammer. The position of the tup as regards height is 
regulated by a lever and movable fulcrum. The tup is 
supported by a strap joining the two ends of a horseshoe 




















Fig. 4—-NUT TAPPER 


spring. The belt is shifted on the driving pulleys by the 
foot. Three sizes are made, the smallest suitable for a 
maximum of 2in. square and designed to make 400 blows 
a minute, the largest for 6in. bar and striking 230 times 
per minute. 








MEXICAN COAL DEVELOPMENTS. 





THE coal measures of Mexico are receiving spirited atten- 
tion just now, partly at the hands of American speculators, 
but in larger measure at the hands of the Mexicans them- 
selves. With the progress of manufacture and of gold and 
silver mining, these individuals are coming to recognise— 
somewhat tardily, to be sure—that a steady market for 
native fuel of a good grade is assured at prices which mean 
a more than respectable return on the outlay; and the 
country is much richer in carboniferous deposits than is 
recognised by the ordinary man, who associates silver, and 
silver alone, with Mexico. There was a time when it was 
generally assumed by geologists and engineers that there 
was po commercially important coal-bearing formations in 
Mexico. That was as late as 1880. But railway develop- 
ments and the quick discovery of anthracite, bituminous and 
brown coal in various localities upset this notion, and 
in the last ten years or so considerable development has 
taken place. The work is proceeding rapidly, and in relation 
to its own requirements, at least, Mexico need not fear for 
the future. The most fully developed coalfield is that in the 
State of Coahuila, where there are two beds—the upper, or 
Laramie, and the lower, or Fox Hill—both corresponding to 
the formations of the same name in Colorado, Utah, and 
Wyoming. From Sabinas, extending south and south-east, 
the Laramie group is worked, and in it the mines at Sabinas, 
San Felipe, Hondo, and Alamo are operating, supplying 
coal for various railways, principally the Mexican Interna- 
tional; making coke for the use of smelters in the various 
Mexican States, and also shipping through the port of Piedras 
Negras to America. Sonora has deposits of considerable 
extent. This field has been traced sixty miles east from San 
Marcial, nearly 120 miles north-east, and in the north 
to the Arizona line. There are three distinct seams of coal, 
2ft., 4ft., and 74ft. respectively. It is all anthracite or semi- 
anthracite, containing from 8 to 15 percent. ash and sulphur, 
according to reported analyses. In the State of Puebla some 
sixty-five coal mines have been opened. In the district of 
Acatlan, in the southern part of the State, there are twenty 
mines, eighteen of them belonging to one company. Owing 
to poor facilities for transportation, difficulties encountered in 
mining, and the rather poor quality of the coal, little work of 
importance has beendone. Most of the mines were opened 
in hopes of securing from the State Government the bounty 
of 1000 dols. per year for ten years, and freedom from taxation 
for twenty-five years, which had been offered to the first 
company which should supply Puebla with a quantity 
of coal at a price no higher than that of wood. In 
the State of Jalisco coal has been found at a number of 
places—on the border of Lake Chapalain, the Rancho del 
Veralito, Chiquilista, and in the Ameca and San Gabriel 
valleys. Small deposits have also been discovered in the 
States of Vera Cruz, Hidalgo, Tamaulipas, Tlaxcala, and 
Nueva Leon, some of that occurring in the latter States 
being used on the locomotives of the Mexican National 
Railroad. A deposit of a variety of bituminous coal, known 
as grahamite, is reported as having been found a few miles 
up the river from Tampico. Brown coal, or lignite, is found 
in a number of localities in Mexico, but is little used, practi- 
cally not at all in a commercial way. As a rule, it is said to 
present the same peculiarities both as “to formation and 
character as the lignites of Texas, Colorado, and other 
localities in the United States, 
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THE CROSS-CHANNEL PASSENGER STEAMSHIP | the construction of any line whatever; the capacity of a 
page i | railway to successfully compete with the parallel steam 


war —. | navigation by the river not having as yet been brought to 
No. V. ‘ : é “Ne sak f 
: ; | the test, the result of a railway competition with it was 
Tue next of the cross-Channel services in order of date, | gistrusted. 

following that of the Dublin Steam Packet Company} After much contention, two other parties having 
between England and Ireland, was that effected in | come forward with rival schemes, the project of the 
bridging by passenger steamship the comparatively | South-Eastern Railway Company, of a line by way of 
narrow but more important waterway lying between the Croydon through Tonbridge, Ashford, and on to Folke- 
south-eastern extremity of England and the opposite | stone and Dover, was sanctioned by an Act of Parliament 
shore of France, otherwise the Straits of Dover. obtained on June 21st, 1836; and it is noteworthy that 


In early times the havens along the shore on the|a line which would in the future be so intimately 
connected with the 


cross-Channel passen- 
ger service between 
Dover and Calais 
should be so excep- 
tionally fortunate as 
to have nearly 45 of its 
85} miles of length per- 
fectly straight and 
level, as this line is 
from Redhill to Ash- 
ford. Starting from 
the former of these 
t vo places, the South- 
Kastern Railway was 
completed as far as 
Tonbridge in May, 
1842; by June, 1843, 
it had reached Folke- 
stone, the future head- 
quarters of the Chan- 
nel steamship service 
t> and from Boulogne, 
and in February, 1844, 
the line was opened to 
Dover. It is a re- 
markable feature in 
connection with the 
making of this rail- 
way, that although de- 
termined opposition 
English side of the Straits being much exposed to the | had at first been given to the scheme, when once com- 
attacks of their opposite neighbours, the French, the | menced and progress made with it the subject excited much 
compact known as the Cinque Ports was formed for the | attention, and the spirit of speculation in railways which 
defence of the country against these marauders. Of the | arose early in 1836 much contributed to its success, as 
five havens so named, the town and port of Dover was | the most influential of the landowners along its route 
one, and the chief of them; it being, as Sir Walter Raleigh | strongly supported it. 

declared to Queen Elizabeth, “‘so well placed by Nature| As brief reference will be made further on to what is 
and situation as to gratify friends and annoy enemies,” | now known as the South-Eastern and Chatham Rail- 
and that within the circuit of this famous island of | way, it is necessary here, as our article deals more 
England “ there was no port, either in respect of security | particularly with the steamers engaged in the cross- 
or defence, or of traffic and intercourse, more convenient, | Channel service, that the reader be informed that 
needful, or of necessity to be regarded, than this one of | the London, Chatham, and Dover Railway—originally 





Fig. i—€.€. MAUD AND ONDINE, 1844 








Dover.” 

Dover is, moreover, the only one of the Cinque Ports 
that has remained permanently accessible to the largest 
types of modern steamships that would utilise its 
harbour. So far back as the reign of King Henry VIII , to 
whom this harbour owes its earliest development, the 
port possessed a pier which extended much farther sea- 
wards than the present Admiralty Pier, but this, with 
other works, being neglected after the King’s death, all 
traces of them have long since disappeared. On appeal, 
however, to the King’s daughter, Queen Bess, who had 
shown but little interest in her country’s navy, she 
decided on restoring and deepening the harbour, it 
having in her early years so silted up that the channel 
used for shipping had not more than 4ft. depth of water. 
By levying a due on all vessels passing Dover, and 
applying the proceeds to the purpose, a result has in 
this way been now attained of giving the ship channel 
and harbour a minimum depth of 22ft. at low water of 
spring tides. 

As in the case of the conveyance of passengers, Xc., 
between London and Holyhead in the earliest years of 
the traflic, this was effected along the mail-coach road 
constructed between those places ; so by the same means 
was this traffic carried on along the great high road that 
ran across the “ ancient kingdom of Kent,’’—-which, from 
time immemorial, had been accounted “ chief” among 
the counties of England—and formed the direct com- 
munication between London and Dover. So, again, 
between Dover and the opposite coast port of Calais, 
was the passage first effected by sailing vessels, super- 
seded in time by privately owned and Government 
steam packets. 

To Mr. David Napier, engineer of Glasgow, Great 
Britain undoubtedly owes a great debt of gratitude, as it | 
was he who first established deep-sea communication by 
steam vessels and Post-office steam packets between two 
distant sea ports. 
Denny, of Dumbarton, the steamer Rob Roy, a wooden 
vessel of 90 tons burthen, fitted with an engine of 30 
horse-power supplied by himself. This vessel, which was 
first put on service between Greenock and Belfast, was 
subsequently — in 1819 —- transferred to the English 
Channel, to run between Dover and Calais, and was, we 
believe, the first bond fide steamer to open the mail and 
passenger service between these two seaports. Forsome 
considerable time subsequent to the advent of the Rob 
Roy, this cross-Channel service was carried on by steamers 
owned by private parties, and by the Government mail 
packets. 

However, as in the two previous cases cited in these | 
articles, quicker land transit than that afforded by coach 
road between London and the sea-coast was soon 
demanded. The numbers of travellers to the Continent, 
vid Dover, continually increasing, the question of a rail- | 
way through the county of Kent began to be mooted only 
afew years after the first regular cross-passage of the 
Channel] by the Rob Roy. The construction of such a 
railway was first projected in 1825, and surveys were then 
made and repeated in 1832 and 1835. The project, how- | 
ever, met with no local encouragement from the towns, | 
and the landed proprietors offered violent opposition to 


In 1818 he had built for him by | 


| incorporated as the East Kent Railway—was a later 
| construction than the South-Eastern ; and its proprietors, 
| wishing for direct and independent communication with 
| Dover, obtained powers and completed the extension to 
| Faversham by February, 1858, thence to Canterbury by 
July, 1860, and finally to Dover by the end of September 
in the same year, where their express trains connected 
with their fleet of fine mail and passenger boats sailing 
from thence to Calais. 

Now, from the first opening of the over-sea passenger 
service from Dover to the French coast ports by the Rob 


Eastern Railway to Folkestone and Dover, this service 
had been carried on by vessels of less than 200 tons 
burden, with low engine power; and at the opening of 
the railway for traffic—in 1844—these steam packets 
were the subject of constant complaint, they being 
all of them wooden vessels, and though skilfully managed, 
the time occupied in performing their voyages was, under 
favourable circum- 
stances, excessive ; 








Roy up to the time of the completion of the South- | 


oscillating engines of 106 nominal horse-power, the 
cylinders being 42in. diameter, with a 3ft. piston stroke 
the paddle-wheels being 17ft. diameter. Steam was 
supplied by a tubular boiler at a working pressure of 25 |b, 
per inch. 

At the same date—1844—Ditchburn and Mare were 
building at Blackwall for the new steam packet company 
above mentioned the Princess Maud, also an iron 
paddle-wheel steamer. Her dimensions were :—Length, 
140ft. din.; breadth, 19ft. 8in.; depth, 10ft. 2in. She 
was 177 tons register, and was fitted by Maudslay and 
Field with annular engines of 120 horse-power nominal, 
driving paddle - wheels 17ft. diameter; steam being 
supplied by a tubular boiler at 20 lb. pressure. 

In Fig. 1 we give an illustration of a trial of speed 
between the two just-described vessels. Although the 
Ondine is shown as the leading boat, the trial resulted in 
the Princess Maud beating her by a minute in time; the 
mean speed of both vessels under steam alone being 
recorded as 12} to 12} knots an hour. On a close inspec- 
tion of our illustration it will be noted that both vessels 
are of yacht-like build, with long overhanging cutwaters and 
sterns, and rigged for speed; both having pole masts, 
very lightly stayed, and little rigging. The Princess 
Maud, the lighter vessel of the two, is making heay) 
weather of it. Both the vessels have very long funnels, 
which appear to be placed very far aft. The Ondine did 
not continue long on the Dover-Calais route, for being a 
swift, smart vessel, she was purchased by the proprietor of 
the Morning Herald for the purpose of carrying 
despatches. Itisnoteworthy thatall the six pioneer vessels 
of the South-Eastern Continental Steam Packet Company, 
beginning with the Princess Alice, kept up the communi- 
cation with the French and Belgian coast ports in all 
weathers with the greatest regularity, and at times when 
the earlier and older vessels would not face it. 

As the class of vessels employed in the Channel service 
increased in size and engine power, their speed relatively 
increased, and what was considered fair steaming in 1541, 
when the average run from Dover to Calais occupied 
three hours, was, when 12 or 13-knot steamers were 
brought into service, looked upon as poor work if not 
accomplished in two. In Fig. 2 we give an illustration 
of the Maid of Kent, one of the older vessels employed on 
the Dover-Calais station before the railway company 
took over the fleet employed in that service of which we 
shal] speak later on. 








DOCKYARD NOTES. 

A POPULAR contemporary for the last week in July con- 
tains the funniest nautical error yet on record. There is a 
photograph of the Deutschland, ‘the record breaker.” But 
instead of the great four-funnelled ocean flyer, we are given 
a print of the old German battleship Deutschland, an ancient 
old tub that never made a record in anything save coal- 
eating. Her utmost speed is about ten knots—say half that 
of the liner.Deutschland ! 





Tue cruiser Apollo, out for the mancuvres, sustained 
a small machinery breakdown, which necessitated her leaving 
B fleet for a while. 





Tue great Belfast firm of Harland and Wolff are best 
known in connection with Atlantic liners; but their finest 
piece of work is in the Royal Navy. They made the 
machinery of the Hannibal, the latest of the Majestic class, 
and from statistics recently published it appears that this 
ship averages 100 to 110 tons less coal a month than any of 
her sisters. This is a pretty big saving, financially and 
tactically, the more so as the Hannibal is good for at least 
half a knot more speed than other ships of the class—a knot 
more than some of them. She is, of course, a later vessel ; 
stili, in these days of detracticn, the fact is worthy of notice. 








while in bad weather 
so great was the loss 
of time that passen- 
gers were deterred 
from going by them. 
At this juncture a new 
company called the 
South-Eastern and 
| Continental Steam 
| Packet Co. was regis- 
tered in August, 1845, 
| and by the end of Sep- 
| tember owned six new 
steam vessels, viz., 
Princess Alice, Prin 
cess Maud, Princess 
Mary, Queen of the 
Belgians, Queen of the 
French, and Prince 
Ernest. With the ex- 
ception of the last- 
named vessel, which 
was built by Laird, of 
Birkenhead, and en- 
gined by George For- 
rester and Co., of Liver- 
pool, the rest were 
designed and built by 
Ditchburn and Mare, 
of Blackwall, and en- 
gined by Maudslay and Field. In the same year— 
1844—that the three Princesses, Alice, Maud, and 
Mary, were building, there was also under construc- 
tion by Millar and Ravenhill, of London, for a pri- 
vate company in Dover, an iron steam packet named 
the Ondine, the condition of her building being that 
she should beat all the boats of her class running 
when she came out; if not, she was to be thrown on her 
builders’ hands. The dimensions of this vessel are not 
to our knowledge recorded, but she was about 260 tons 
register, and was fitted by her builders with a pair of 

















Fig. 2—3.S. MAID OF KENT 


Tue naval engineer agitation is again on the tapis. This 
time, however, conditions are different; there is more 
moderation, and no sort of ill-feeling between the various 
branches exists. If this continues the odds are that execu- 
tive control over their own men will be granted to engineer 
officers; the feeling in the service generally and outside the 
engineering branch is at present all that way. The matter 
depends on the moderation of outside sympathisers. If 
civilians interested in the question confine their sympathy 
to broad generalities all should be well in due course, if they 
allow partisanship to generate into fanaticism, then the odds 
are the other way about. 
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assistance of a pilot or bank engine, and the speed kept 
well over 30 miles an hour up the gradient of 1 in 81, 
excepting in the summit tunnel, when slippery rails 
caused the rate to drop to exactly 30. Fast down-hill 
running to Exeter followed, and the total distance of 
75 miles 47 chains from Bristol was run in 80 min. 4 sec. 
Taunton—44 miles 66 chains from Bristol—was passed in 
47 min. 44 sec.; the distance of 39 miles 10 chains from 
Bourton to Taunton was done in 37} minutes; the 20 
miles from Whiteball to the Exeter stop in 18 min. 3 sec., 
and the 13 miles 48 chains from Tiverton Junction to 
Cowley Bridge in 11 min. 21 sec. The engine was very 
skilfully handled by the able driver, Millard. The same 
engine and driver took the mid-day fast train from 
‘Exeter to Paddington. The load, however, was lighter, con- 
sisting of seven clerestory bogies, weighing about 165 tons 
in all behind the tender. The performance was dis- 
tinctly the smartest I have recorded between those 
stations. The run of 193} miles was made without stop 
in 3 h. 29 min. 56 sec. Taunton was passed in 34 min. 
48 sec.; there was a long and severe relaying slack, 
almost a dead stop, near Dunball, causing a delay of 
2} minutes, and there was the usual slowing along the 
avoiding line round Bristol from Pylle Hill Junction to 
Bristol East, also round the curve through Bath Station. 
Up the Wootton Bassett bank, nearly two miles, at 
1 in 100, the speed did not drop below 50 miles an hour ; 
Swindon was passed in 33} minutes from Bath—29} miles, 
which included the Box and Wootton Bassett banks, each 
at 1in 100. Didcot was passed in 21 min. 7 sec. after 
passing Swindon, the distance being just over 24 miles. 
The final 53 miles from Didcot to London could easily 
have been run in 50 minutes, but as the train was already 
in advance of time, Millard considered it necessary to 
ease down, and to take 58 minutes for the 53 miles, 
otherwise the run from Exeter to Paddington would have 
been easily done in 3 h. 22 min., in spite of six bad slow- 
ings, namely, one for signals, two for relaying, and three 
—the usual service slacks—past Taunton, Bristol, and 
Bath. This may fairly be described as admirable work, 
which entirely warranted Mr. Dean in adhering to the 
type in its main features, and in further developing it as 
he has since done in the Atbara set. 

The twenty engines of the Atbara class are mostly 
named after persons or places connected with the last 
Soudan campaign or with the present South African war. 
No. 3373, Atbara, the first of the type, bas from her 
advent been used on special Royal trains. In this 
capacity Atbara, and her well-known driver, David 
Hughes, had the melancholy honour of taking our late 
Queen on her last railway journey, being attached to the 
Royal funeral train from Paddington to Windsor. On 
that occasion the proper name was effaced, and the name 
plates belonging to the 7ft. 8in. singie-wheeler, No. 3041, 
Royal Sovereign, was temporarily fixed to her driving 
splashers. With this fine engine and able driver I made 
several trips by the 2.10 p.m. express from Paddington to 
Birmingham, which is booked to run the 129 miles, 25 
chains, without stop, in 2 h. 25 min., or at the average 
rate of 53 miles an hour. In one instance the train com- 
prised eleven of the large clerestoried bogie coaches, 
weighing in all over 260 tons loaded. Unfortunately, 
carrying out the precedent established by the single- 
wheelers, that load was considered to warrant a pilot 
and so one of the old singles officiated in that capacity ; 
but subsequent experience showed that Atbara could 
have kept time well without assistance. As it was, the 
task was absurdly easy, the only difficulty being to avoid 
undue earliness. So I need not dwell on this run; it will 
suffice to say that Leamington, 106 miles, was reached 
in 1 h. 53 min. exactly, or 4 min. early, in spite of per- 
manent way delays totalling 4 min. After Leamington 
the run was spoiled by signal stops. Passing over 
several journeys with the same engine and train, which 
show admirable punctuality, but present no special 
features, I come to one which appeared to me very 
remarkable. The load, it is true, was not heavy 
—viz., seven bogies to Leamington, where two 
were slipped, and five thence, or about 168 and 144 
tons respectively —but the smartness of the loco- 
motive work was particularly noteworthy. So well did 
Hughes handle his engine, that notwithstanding a bad 
signal check at Iver siding, between West Drayton and 
Langley, Reading —36 miles—was passed at reduced 
speed in 36 min. 32 sec. from London, the 17} miles 
from Slough having been covered in 15 min. 14 sec., the 
best time in all my experience between those points. 
Didcot—53 miles—was passed in 52 min. 9 sec., or 50 min. 
net, and we were stopped at Radley by signal in 58 min. 
19 sec. from the start, the distance being 58 miles 36 
chains. This special stop occupied 2 min. 50 sec.; the speed 
then was quickly regained, and after passing Oxford the 
42} miles to Leamington, which included the ascent of 
the Fenny Compton bank, were run in 39 min. 53 sec.; 
the Leamington coach was slipped at that station, 106 
miles, in 107 min. 35sec. from London, including the 
delay of 2min. 50sec. at Radley; the travelling time 
from Paddington to Leamington was therefore 104 min. 
45 sec., the net time being 99min. The distance of 
4} miles from Warwick to Hatton was done in 4 min. 
24sec. upon an ascent of 1 in 107. Unfortunately, the 
train was again brought to a stop by signals at andoday. 
just outside Birmingham, 128} miles from London, in 
132 min. 32sec. gross, the running time for the 128} 
miles being 129 min. 42 sec.; but the signal checks, ten in 
all, caused a delay of 10} min., thus leaving the net time 
for the 128} miles from Paddington to Bordesley 119 min. 
Therefore the run from London to Birmingham could quite 
well have been made in the even two hours had not these 
various hindrances unluckily occurred. 

Another very good performance of one of the Atbara 
class was achieved by No. 3376, Herschell, which took 
the midday non-stopping express from Exeter to Padding- 
ton, consisting of nine of the clerestory bogies, in3 h.35 min. 
54 sec., in spite of signal delays amounting to 2 min. 


large bogies, in 3h. 42 min. 14 sec., notwithstanding 
that a signal stop of 3 min. 30sec. duration had to be 
made outside Taunton, while other signal delays amounted 
to 93 min. The distance of 163 miles from London to the 
Taunton signal stop was done in 2h. 57 min. 29 sec., or 
2h. 50 min. net from start to stop. The engines were 
very skilfully managed by Clements and Warren, the 
respective drivers. I had several other capital runs with 
engines of this type, but the results, while entirely 
creditable, do not call for any special notice. 

One experience, however, with an engine of the Camel 
or Laira type, No. 3353, Blasins is worth mentioning. 
Whereas with the Duke of Cornwall type a pilot was 
considered necessary with any load exceeding seven 
bogies on the Exeter-Plymouth length, with its excep- 
tionally severe grades of 1 in 40, 1 in 41, 1 in 43, &c., the 
newer locomotive Blasius took the eight bogies unassisted 
from Exeter to Plymouth in 74 min. 56 sec. for the 52 
miles, and ascended the ge of 1 in 40 at a minimum 
speed of 19°1 miles an hour. I may add that I found 
these 5ft. Sin. engines run with ease at high speeds on the 
level and on falling grades, while specially testing engines 
of the Atbara type I several times recorded a speed of 
over 80 miles an hour, and on one occasion 86°5 for 
several successive quarter-miles. I have no records 
of equal speed with any of the Great Western single- 
wheelers. But one special merit that attaches to the 
new coupled engines is the facility with which they main- 
tain approximately uniform speeds, and thus maintain 
a high average rate by rapid ascents of rising gradients 
without having to resort to exceptional velocities in the 
descents. 

Mr. Dean may be cordially congratulated on having 
introduced an extremely efficient and valuable new type 
of express locomotive on the Great Western Railway. 








THE INSTITUTION OF MECHANICAL 
ENGINEERS. 


THE summer meeting of the Institution of Mechanical 
Engineers has been held during the present week at 
Barrow. The proceedings were opened on Tuesday 
morning by an official welcome accorded in the Town 
Hall by the Mayor and the local reception committee. 
After a speech by the Mayor welcoming the members to 
Barrow, and calling attention to the progress made in the 
town since the last visit of the Institution some eighteen 
years ago, and a reply by the president thanking the 
Mayor and Corporation and the members of the local 
committee for the hearty manner in which they had co- 
operated in the arrangements for the meeting, some 
routine business was conducted, and then Lieut. A. Trevor 
Dawson delivered a very interesting lecture on naval 
ordnance, making very little use of the paper which he 
had prepared, and of which we give those portions which 
he read on another page. It would be impossible to 
reproduce the lecture without the numerous diagrams 
with which it was illustrated. On the council table were 
a number of beautiful models. Among the most interest- 
ing topics which the author handled was that of propelling 
power. He stated his opinion as to explosives very 
clearly, and said that the British Government were still 


»| using powder containing 50 per cent. of nitro-glycerine ; 


the presence of this compound caused unnecessarily 
rapid wear in the tubes of our guns, and the velocities 
then fall off. A number of other European countries, 
and also the United States of America, use only nitro- 
cellulose powder, and we ought most certainly to follow 
their example and discontinue the use of nitro-glycerine. 
If nitro-cellulose powder only were used, the guns would 
last three or four times as long as they did at present, 
and would always fire well and accurately. High velocity 
is the most important factor, and this could readily 
obtained by the use of a suitable powder in a suitable 
gun. The new guns for the Japanese Government, of 
which diagrams were exhibited, develope the highest energy 
of any guns in the world. Passing on to the consideration 
of the breech blocks, the author added some verbal 
remarks to the details given in the paper, and showed a 
full-sized wooden model of a breech block of the Welin 
type for a large gun, and explained how by the use of two 
threads upon two diameters of different sizes the weight 
could be kept down to one half that of the type of block 
previously used. The design of the breech block for the 
9°2in. gun was such that three-quarters of the circum- 
ference was used for the screw threads, and with this 
large gun a speed of aimed fire of five rounds per minute 
had been attained upon the Excellent. He wished to 
draw particular attention to the most recent designs of 
mountings for heavy guns. They were now able to keep 
a gun trained upon an object and at any elevation, and 
still charge it rapidly ; this was not by any means easy of 
attainment when using shot weighing 8501b. with a large 
charge of powder. The author pointed out the disad- 
vantages, in his opinion, of the United States arrangement 
of turret. He thought there were too many eggs in the 
same basket. Again, in some of the Krupp arrange- 
ments, some of the mechanism for working the guns or 
for manipulating ammunition were actuated by hydraulic 
and pneumatic power jointly, other portions by elec- 
tricity, and still others by hydraulic power alone. It 
was, in his opinion, unwise to expect a competent 
acquaintance with the working of so many forms of 
energy from the gun crew, and the endeavour of his own 
firm had been to simplify the means used to obtain the 
end as much as eatin. 

On the table was a 6in. capped projectile of very great 
interest, on which Lieut. Dawson said a few words 
upon the subject of projectiles. He believes it to 
be the first projectile that has passed through a 6in. 
plate almost without a scratch. The peculiar feature of 
the performance is that the plate is of the very highest 
possible quality, made by a new and secret process in- 
vented by Vickers, Sons, and Maxim. 

There was no discussion on the paper, but two or three 





No. 3378, Khartoum, ran the non-stopping Cornish ex- 
press from London to Exeter, the load being eight of the 





questions were asked, in reply to which Lieut. Dawson 


said that as to the cutting of the threads on the breech 
screws on the new system, some difficulties had been 
encountered which had been overcome by the aid of 
automatic lathes specially designed for this purpose. He 
regretted that he could not show them one at Barrow, as 
they were in Sheffield. As to why a cap on a projectile 
did good, he said that the matter was involved in obscurity, 
It might act as a lubricant, it might help to hold the 
point together. Of its enormous value there was no 
doubt. In the United States all projectiles were now 
capped ; the particular shot shown had come from the 
United States. The caps are made of a very soft tough 
steel, and are put on by hydraulic pressure, which forces 
the lower edge of the cap into a groove cut in the pro- 
jectile to receive it. 

A vote of thanks was passed unanimously, and then 
the paper by Mr. James Dunn, on the Arrangements and 
Equipment of Shipbuilding Works, was read in abstract, 
We shall print part of this paper in a future issue. 

After the paper had been read, the President remarked 
that the schedule of electric power taken by various tools 
was very valuable. Mr. A. P. Head (London), after 
thanking the author for the valuable data he had given, 
said that the type of overhead crane was very important 
as a factor in the increase of the capacity of a ship. 
yard. Last November he visited the shipyard of the New 
York Shipbuilding Company at Camden, near Philadel- 

hia. Four berths were each served by overhead travel- 
ing cranes, and parallel to these was a wet dock, and 
across one end there was a long shop, provided with 
rapid electric cranes running at right angles to the berth 
cranes. These cranes overlapped, so that a piece of 
machinery could be lifted to any part of a ship under 
construction in one of the berths or in the wet dock. 
There were two systems of electric supply in use. One 
was continuous, for lighting and for motor starting ; 
the other system was three-phase alternating, and the 
two types of current were produced by one rotary 
transformer, which gave out polyphase current at one 
end and continuous current at the other end. If for any 
reason the demand for alternating current decreased, 
then the available supply of continuous current in- 
creased. At the Fall River Engine Works at Boston, 
Mass., U.S.A., a system of underlapping cranes is in 
use, supported upon cantilever trusses 60ft. apart, and 
this distance obviates the difficulty of interference with 
light, to which allusion had been made by the author of 
the paper. The columns supporting the trusses were 
spaced 170ft. apart, and there were two outside bays 
which overhung, and were therefore of unlimited width. 
Each ship had the use of two cranes, each of five tons 
capacity, each crane being fitted with three motors. The 
arrangement was more fully explained by means of a 
large design hung upon the wall. Each pair of cranes 
overlap, and therefore two cranes could be used together 
upon one object if that object weighed over five tons. 
The capacity of the separate cranes might appear low, 
but it must be remembered that most parts which 
required to be moved weighed less than five tons. 
The weight of the permanent structure, as shown, was 
not great; but, of course, the crane motors were small, 
giving out only 25 horse-power, as the travelling load was 
relatively light, whereas, in the case of the travellers 
illustrated in the paper, the travelling structure was very 
heavy, and the motor was stated to be 85 horse-power. 

Mr. A. Tannett-Walker (Leeds), said the author 
had been very generous in giving so many details of 
the splendid workshop of Vickers, Son, and Maxim, 
which they were about to visit. He had given a de- 
scription of some very powerful cranes, and he had also 
referred in complimentary terms to the 160-ton crane 
which Tannett-Walker and Co., of Leeds, had built 
with an overhang of 50ft. He should like also to 
state that whatever the Germans and other foreigners 
were doing now, his firm built so long ago as 1887 a 
hydraulic crane for Chatham, designed to lift 160 tons. 
The height was 125ft., radius of jib 73ft. 5in., and roller 
path 45ft. 4in. diameter. The pit was 50ft. diameter 
and 20ft. deep. A steam engine had to be erected to 
turn the power path, and after this work was finished and 
the path fixed, it was found that the foundations had sunk 
and the path was not true, so they put on a load of 1000 
tous of pig iron and let it remain there for four months, 
and this brought the path level. 

The next paper read was entitled ‘‘ Barrow Docks, and 
Approaches by Land and Sea,” by Mr. Frank Stileman, 
of London, and Barrow-in-Furness. As the time for 
closing the meeting had been reached at the end of the 
reading of the paper, no discussion was possible. 

At the conclusion of the meeting the company took 
luncheon, by the invitation of the directors, at the works 
of Vickers, Sons, and Maxim, Limited. Colonel Vickers 
presided, and in a hearty speech welcomed the Institution 
to Barrow. Mr. Maw replied on behalf of the Institution, 
and Mr. Albert Vickers responded. Visits were then 
paid to the various shops, and a number of guns mounted 
in the yard were examined with interest. 

These works are situated at the north-east of Buccleuch- 
street, and are adjacent to the main line of the Furness 
Railway, being about five minutes’ walk from the Central 
Station. The buildings comprise an engine-room 82ft. in 
length and 27ft. in width, a boiler-house, consisting of 
two bays, each 87ft. 6in. in length, and 32ft. 9in. in width. 
There are also battery room, test room, stores, &c., on 
ground floor, and engineers’ offices, &c., on the first 

oor. 

In the engine-room the following plant has been 
installed :—Three 75-kilowatt high-tension continuous- 
current dynamos, generating at 1100 volts, coupled direct 
to 125 horse-power ‘“ Universal” engines. Two 150- 
kilowatt low-tension continuous-current dynamos, generat- 
ing at 250 or 500 volts each, coupled direct to a three-crank 
250 horse-power Willans engine. A valuable ratio trans- 
former is also placed in the engine-room for charging the 
accumulators. In one bay of the boiler-house three Bab- 
cock and Wilcox boilers, each having a heating surface of 





1218 square feet are placed, whilst the second bay contains 
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one Babcock and Wilcox boiler, having a heating surface 
of 2436 square feet, and also condensing plant capable of 
dealing with 9000 Ib. of steam per hour. This plant con- 
sists of a Wheeler surface condenser and air and circulat- 
ing pumps. Two Edwards air pumps and a circulating 
pump are connected to a common shaft and are driven 
by a motor having a double wound armature, so that the 
plant can be run efficiently at different speeds according 
to the work which it is required todo. The circulating 
water is drawn from a large tank, and after passing 
through the condenser is delivered over a Klein cooling 
tower, from which it falls into the tank above which the 
tower is erected. The boilers are fed by two Hayward- 
Tyler three-throw feed-pumps, and before entering the 
boilers the feed water passes through a Green’s economiser. 

The switchboard is placed on a gallery in the engine- 
room, and is soarranged that the transformers, which are 
placed in the sub-stations, are entirely controlled from 
the generating station, no attendants being required at 
the sub-stations. Both the high and low-tension mains 
are of the British Insulated Wire Company's paper insu- 
lated concentric type. The distributing mains have been 
laid on the solid system in V-shaped wooden troughing, 
and the feeders are drawn into Doulton conduits. The 
number of 8 candle-power lamps, or their equivalent, con- 
nected to the mains now exceeds 16,000; electricity is 
also being extensively used for motive power, about 
thirty motors, aggregating 160 horse-power, being con- 
nected to the mains. Mr. H. R. Burnett is the borough 
electrical engineer. 

On Wednesday the first paper taken was that by Mr. 
James McKechnie, entitled ‘Review of Marine 
Engineering during the last Ten Years.” It is a 
contribution of exceptional value, and will appear in full 
in these pages. It provoked a long discussion, which we 
shall report in a future issue. 

Mr. Holroyd Smith then read a paper dealing with the 
development of the motor car, on which there was no 
discussion. In the afternoon the Barrow Hematite 
Steel Works and the Locomotive Works of the Furness 
Railway Company were visited, and in the evening the 
Institution dinner was given in the old Town Hall. 
Yesterday’s excursions to Fleetwood and Blackwood 
brought the meeting to an end. 

With some of the works which the members had the 
opportunity of visiting we shall deal hereafter. To-day 
we illustrate the interior of the Power-house of the 
Corporation Electricity Works. 








SIR RAYLTON DIXON. 





We regret to have to announce the death, on Sunday 
last, after a long and painful illness, of Sir Raylton Dixon, 
who was for many years one of the leading ship- 
builders on the North-east Coast, his firm constructing 
nearly 40,000 tons of shipping per annum, employing over 
2500 hands, and paying £3000 per week in wages. For 
over forty years Sir Raylton Dixon was closely connected 
with the shipbuilding industry of Teesside, and he was also 
associated with the development of other industries in the 
district. He took a prominent position, both socially and 
politically, and his loss will be deeply felt throughout 
Cleveland. 

Sir Raylton Dixon was born in Newcastle-on-Tyne in 1838, 
his father being Mr. Jeremiah Dixon, of Balla Wray, Amble- 
side. His elder brother was Mr. John Dixon, the well-known 
engineer, who was associated with the transference of 
Cleopatra’s Needle from Egypt to the Thames Kmbank- 
ment. Sir Raylton Dixon served his apprenticeship with 
Coutts and Parkinson, then a large shipbuilding firm in 
Newcastle, and in 1856 he took a position with Charles 
Mitchell and Co., shipbuilders, Newcastle. There he remained 
three years. In 1859, when he attained his majority, he 
became connected with the Teesside shipbuilding industry, 
accepting the position of manager of the Cleveland Dockyard, 
which was then owned by Richardson, Duck, and Co., of 
Stockton. After four years’ service with this firm he entered 
into partnership with Mr. Backhouse, and they acquired the 
Cleveland Yard from Richardson, Duck, and Co. Backhouse 
and Dixon carried on business for ten years, till 1873, when 
the former retired, and Mr. Dixon was left as sole proprietor of 
the yard, which he subsequently carried on as his own property 
and as a private limited company with conspicuous success. 
There are now at the yard, which has been several times 
enlarged, no fewer than seven building berths, besides 
slipways and a graving dock. Since the yard came into the 
hands of Sir Raylton Dixon over 500 vessels have 
been built, among them being gunboats and cruisers for 
the British Admiralty, and cargo and passenger steamers 
for many lines, but he did not confine his energies 
to the business that he founded, for he was a director 
of Robert Stephenson and Co., Limited, engineers, New- 
castle; Sadler and Co., Limited, chemical manufacturers, 
Middlesbrough ; Crewdson, Hardy, and Co., Limited, tube 
manufacturers, Middlesbrough; and the Elder, Dempster 
Shipping Company, Limited, Liverpool. He was also a 
member of the Council of the Institution of Navai Architects. 
__Sir Raylton Dixon, from 1868 to 1888, was prominently 
identified with the municipal life of the borough of Middles- 
brough, and in 1889, though not then in the Council, he was 
asked to be the mayor. During his year of office he enter- 
tained the Prince and Princess of Wales, who visited the 
town and opened the new Town Hall and Municipal Build- 
ings, which had been erected at a cost of £120,000. A short 
time afterwards Sir Raylton was knighted, and also received 
from the Corporation the freedom of the borough. In 1885 
he contested the borough in the Conservative interest, but 
Was unsuccessful, his opponent being Mr. Isaac Wilson, one 
of the pioneers of the Cleveland iron trade. 








LOCOMOTIVE WATER GAUGE. 


Tue water gauge of which sections are given herewith appears 
to fulfil the various qualifications which are demanded in a 
good gauge. Most important of these is, perhaps, the pro- 
vision of facilities for cleaning, so that there may be no 
temptation to neglect that operation, The gauge shown is of 


practically self-explanatory, but a few words are necessary. 
The upper and lower plugs or cocks are packed with seg- 
mental strips of a composition of rubber and asbestos, which 
forms a hard, polished, steam-tight surface. The plug bears 
only on these, being clear of the surrounding metal. This is 
shown more clearly in the cross section. The safety arrange- 
ments to prevent escape of steam in the event of a glass 
breaking are different top and bottom. In the former it 
consists of a brass bead threaded freely on the upper part of 
a short rod, which is supported by a link from the cap. In 
the event of a glass breaking, the rush of steam carries the 
ball against the opening and stops the flow. The end view 





GAUGE GLASS PROTECTOR 


shows the position of the parts better, and makes it clear that 
a free passage is left for driving a pricker through the plug 
into the boiler to clean out the ports. At the bottom end 
the ball is much larger and is immediately below the glass. 
It fits very loosely on a spindle screwed into a plug, and is 
lifted vertically by the rush of steam. In neither are 
there any loose parts. To provide for the case when it is 
desired to blow through the glass—the lower cock between 
the boiler and the glass being closed, and that to the drain open 
-—a passage is cut in the upper cock in such a way that, when 
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DETAILS OF WATER GAUGE 


the handle is hanging downwards, there is a passage to the 
tube vid the upper route shown. When the handle is placed 
horizontally the steam is cut off. These gauges, which are 
made by Charles Winn and Co., of Birmingham, have, as Mr. 
Johnson expresses it, plenty of “timber” in them. It might 


of plate-glass protector, as shown in the accompanying cut. 
It has four windows, and almost encloses the glass. 





the pattern fitted on Midland locomotives. A very similar, 
but longer, gauge is made for land boilers. The drawing is 








be at once put on or taken off, and the glasses removed or 
replaced without the use of a single tool. 






It can | began to run, and we runned arter him. 





EXPLOSIONS OF HISTORICAL LOCOMOTIVES. 





Tue recent disastrous explosions of locomotive boilers upon 
the Great Eastern and Lancashire and Yorkshire Railways 
have drawn so much attention to the subject that it may be 
of interest to show that the locomotive contracted the bad 
habit of blowing-up at an extremely early period in its career. 
The first explosion we can trace was that of William Brun- 
ton’s ‘“ horse-leg motion” engine, when about to be tried at 
Newbottle Colliery, between Durham and Sunderland, July 
31st, 1815. The engine was constructed under a patent, 
No. 3700, granted to W. Brunton, of Butterley Ironworks, 
Derbyshire, in 1813, and of which very complete details and 
drawings still exist. A number of coalowners and viewers 
had assembled to witness the experiment, the engine being of 
totally different construction from the locomotives at Wylam, 
Kenton, and Killingworth, when the boiler suddenly exploded 
with frightful violence. Accounts differ as to the amount of 
injury done, but the number killed on the spot was apparently 
three, whilst eight more, out of about fifty injured, died within 
a week. The crowd around would amply account, of course, 
for this shocking result. As the body of the driver was thrown 
114 yards, a piece of the boiler, 9ft. square and weighing some 
cwts., 100 yards, and the single cylinder 90 yards, it is clear the 
pressure must have been extremely heavy ; in fact, the boiler 
is described as of wrought iron, capable of bearing 400 lb. per 
square inch. The date of the occurrence is also given as 
August 7th, the colliery being that of Messrs. Nesham. 
Brunton called his machine a “ mechanical traveller,’ but 
| it was also known as the ‘Iron Horse,” and possibly origin- 
ated that term as applied to locomotives in general. 

One of the four rack-rail engines, built by Fenton, Murray, 
and Wood, of Leeds, for the Middleton Colliery Railway, 
running to that town, blew up on February 28th, 1818. The 
explosion occurred about five o’clock in the afternoon, and 
was heard at the distance of a mile and a-half. There seems 
no doubt that both this accident and the one just mentioned 
were due to the safety-valves being inoperative, whatever the 
cause of their sticking might be. ‘‘The manager, George 
Hutchinson, was shockingly mangled, his body being separated 
into several parts, and dashed a considerable distance.” The 
“manager” is termed “engineer” in some accounts, and 
the word seems to mean manager of the engine, i.e., driver. 
Several children playing near were badly scalded, but it was 
believed no other life was lost. The accident was attributed 
to the unfortunate man having “‘ neglected to take off the 
spring of the safety valve whilst waiting for his empty wagons. 
The engine frame was much injured, and the iron wheels 
broken.” The colliery and railway belonged to Mr. J. C. 
Brandling, the line being opened on June 24th, 1812. Two of 
these curious side-rack engines, the Salamanca and Prince 
Regent, were put to work at once, and two more, the Mar- 
quis of Douro and Marquis of 
Wellington, the year after, but 
which blew up we know not. 
One seems to have been fami- 
liarly called Black Jack. They 
replaced fifty horses, and were 
in use a good many years. 

The patent of John Blenkin- 
sop, coal viewer, of Middleton, 
No. 3431, 1811, and primarily 
for a “mechanical tramway 
for conveying coals, &c.,” but 
also includes the engines built 
for it. No drawings are 
attached to the specification, 
but some of the cogged rails, a 
driving wheel, and a_photo- 
graph of a model of the Mid- 
dleton Colliery engines may be 
seen at South Kensington. 

Down to four or five years 
ago, at any rate, aged men were 
still living who recollected the 
trial and explosion of a loco- 
motive ergine some seventy 
years before, on the old Glou- 
cester and Cheltenham tram- 
road. Extremely amusing ac- 
counts of their statements, in 
the local dialect, may be found 
in the Glouce:tershire Echo of 
December 24th, 1896, and 
March 22nd, 1897. The line 
ran from the Gloucester and 
Berkeley Ship Canal wharf at 
Gloucester, round the south 
side of the city to the centre 
of Cheltenham, keeping mostly 
alongside the turnpike road. 
It was a single line of plateway, 
opened in 1811, and designed 
for bringing down, by a branch 
near Cheltenham, stone from 
Leckhampton quarries, and for 
supplying Cheltenham with 
coal. 

There seems little doubt the 
engine was one built by George 
Stephenson at Kilmarnock for 
the Duke of Portland’s tram- 
road from Kilmarnock to 
Troon, in 1817. It was of the 
single-flue, vertical-cylinder, 
and beam-motion type, but 
proved too heavy for slight cast 
iron plates on small stone 
blocks. Why the Gloucester 
and Cheltenham Company 
thought the machine would do 
better on its precisely similar 
line is now unknown, but it 
bought the engine and tried it 
more than once. Two of the 
veterans just named recollect 
| the frequent derailments; in fact, men had to follow the 
| engine to replace the plates. One trip was made part of the 
| way to Cheltenham, when the engine stuck somehow, and 
| was only got back with great difficulty. On another occasion, 
steam having been got up by the aid of bellows, “he was brought 





























be mentioned that the glasses are provided with a new form | out of the coal yard at Gloucester a-boiling and a-bubbling ; 


he coughed, groaned, grunted, and snorted. By-and-bye he 
Before he got to 
Barton-street ’pike he kicked and scouted on the metals: 


| fire rushed out, steam and smoke rolled above in clouds. A 
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terrible noise was yurd. The blessed thing had busted.” 
The machine was then put away till it got rusty. 
statements as to, but no satisfactory proof of, its final end- 
ing seem to exist. Had it been mechanically successful, it is 


Various | 


very doubtful if it would have been allowed to run alongside | 
| of the chambers, whilst the latter were rapidly destroyed by 


a busy mail-coach road and through many streets at each 
end of the line. 
be judged by their stopping Gurney’s steam carriages, after 


How powerful the horse interest was may | 


four months’ trial on that very road, in 1831. There appears on | 


proof that the engine was built with six wheels, but it seems 
highly probable it was altered in that respect to reduce the 
weight on each wheel. The Royal William it was called 
after—in Scotland it was named The Duke—was Prince 
William Frederic, Duke of Gloucester, a nephew of 
George III. No record of this explosion appears in any of 
the local contemporary papers, but the date was probably 
about the year 1824. 

There is evidence, however, that an engine of totally 
different construction was intended to be tried on the same 
line. In January, 1825, a statement to this effect occurs in 
a local paper. It was to run between Gloucester and the 
coal yard of Mr. B. Newmarch, forming the Cheltenham 
terminus. The machine is described as the first of its kind, 
and formed without a boiler, ‘‘ consequently without the 
slightest risk of explosion.” This was an engine constructed 
under the patent No. 4974, 1824, granted to John McCurdy, 
an American living in London, for generating steam by in- 
jecting water in minute quantities into wrought iron tubes 
placed above the fire. Three small tug-boats are said to have 
been built on this “ tubular steam-chamber ” system, but its 
demerits for locomotive purposes are too obvious to require 
definition. The trial apparently was postponed, for in the 
following May occurs a statement that Major McCurdy’s 
engine would start, under Mr. Newmarch’s direction, from 
the Spa Wharf at Gloucester, on May 11th. Unfortunately, 
all trace of the machine ceases after this. There is no record 
that we can find, after much trouble, that the trip ever took 
place, or with what result if it did. The engine probably 
had smooth wheels and was intended for high-road travel- 
ling, but could, of course, run upon any plateway of the 
right gauge and strong enough to carry it. One of two 
things, it may be pretty safely asserted, happened to this 
engine. It would not make steam enough, or it burst 
one of the chambers. A drawing of McCurdy’s patent 


steam chamber may be found in the “ Register of Arts and 
Sciences,” February 5th, 1825, where it is stated that a 
carriage for common roads is being built upon this system, 





and that a chamber 11ft. long, 6in. internal diameter at the 
large end where the “ injection barrel’’ entered, and 3in. at 
the small end, would make as much steam as a boiler con- 
taining 150 cubic feet of water. It was found very difficult 
to adjust the water supply finely enough to the heated state 


oxidation. Amongst the copious records of the steam- 
carriage performances of sixty or eighty years ago there 
seem to be none relating to McCurdy’s invention. 

Early in 1825 a line called the Bristol Northern and 
Western Railroad was projected to connect Bristol and 
Birmingham, vid Gloucester. It intended to use locomotives, 
at any rate for goods and coal traffic, and would almost 
certainly have affected the Gloucester-Cheltenham tramroad 
insome way. These facts doubtless indicate that the medal 
described in THE ENGINEER of July 19th last, page 63, dates 
from about 1825, and was struck in expectation of develop- 
ments which were never realised. 

Between five and six a.m. on October 27th, 1842, whilst 
the engine Hibernia was waiting at Kingstown for the mail 
boat, a terrific explosion took place, the engine and tender 
being thrown ‘head over heels” in opposite directions, a 
shower of coke being also projected a long way. It was 
found that the inner fire-box of copper had collapsed and the 
reaction of the sudden burst of high-pressure steam produced 
the remarkable effect just stated. Happily, the driver and 
fireman had just gone into their room close by and no one 
was injured. The engine was one of three little four-wheeled 
singles, built by Sharp, Roberts, and Co., of Manchester, for 
the opening of the line in 1834. They had vertical cylinders, 
llin. by 16in., working the trailing wheels, 5ft. in diameter, 
by connecting-rods and equal-armed bell-cranks. There were 
no excentrics to work the valves, pins on the bell-cranks 
giving motion to rocking shafts instead. Tubular slide 
valves, without lap or lead, were used. No doubt the weak 
form of the fire-box, which was virtually of Bury’s type, but 
without the high conical top was mainly responsible. At the 
time of the explosion all the three Sharp’s had been altered 
to six-wheelers, and were about to be replaced by new engines 
built in the company’s shops. 








A cLarm for compensation for damage to Bow Church, 
Cheapside, done and apprehended from the construction of the 
Central London Railway, came before the Common Serjeant and a 
special jury at the Guildhall on Tuesday, The case was eventually 
settled for £1000 and costs, 
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THE NEW PENARTH COAL TIPS. 





Tue important additions the Taff Vale Railway has added 
to its shipping facilities at Penarth Dock—described in last 
week’s issue—were formally opened on the 26th ult., with 
| eminently satisfactory results. 
| The proceedings took about two hours to follow; little 
| more than two sentences should be sufficient to say what was 
| done. It was full neap tide about 1.30 p.m.; with spring 
| tides the circumstances would have been more favourable if 
| less of a testing character. The s.s. Bangarth entered the 
| basin at 11.45 a.m., and moored under one of the new tips to 
| take in 50 tons of bunkers, which was accomplished in exactly 
| eight minutes. By 11.55 the steamer had taken up position 
under the four shoots, and loading went on without difficulty 
or intermission until 1.55, by which time she had taken in 
her full cargo of 2154 tons 14 cwt., and was free to put out 
to sea on her voyage to Liverpool. The — “‘ Dispatch ” 
bucket, holding 5 tons, was only employed in the preliminary 
stages of loading. When this ingenious appliance had 
completed its work by depositing its pyramidal heaps 
in the hold, its use was discarded, and the rest was 
left to the wagons and the shoots, which the hydraulic 
machinery of the tips and the staging manipulated with 
something very like clockwork precision. It was noticeable 
that while the tips are automatic in the sense that one man 
in the “ crow’s nest” can govern each of them by moving 
a lever, the operations on the platform and sidings re- 
quired more than the automatic machinery and pressure, a 
good many dockmen being engaged with hauling and guid- 
ing ropes in directing the laden wagons to the approach to 
the shoot. Thisis, it was explained, inevitable where, as on 
the east side of the dock, ra is no means of construct- 
ing high-level sidings; but it prompted the thought that 
the complicated rope and tackle arrangements might be 
dangerous on a dark or foggy night. Again, the discharged 
wagons pass by gravitation along a siding of no very heavy 
gradient ; but the sound of the concussions was distinctly 
suggestive of a good deal of wear and tear. Mr. A. Beasley, 
the Taff Vale general manager, and Mr. T. Hurry Riches, 
M. Inst. C.E., the locomotive superintendent, and designer of 
the tips, believe that the last-mentioned difficulty will be 
overcome in a few months’ time, and point out fairly enough 
that even where there are high-level lines of supply the 
“ bumping” of the trucks is just as conspicuous when they 
are sent empty on to the lower sidings. 

At the luncheon, after the trials, Mr. Vassal mentioned 
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that fifty years ago the total revenue of the Taff Vale was less 
than £1000 per week, while now the company showed a return 
of £20,000 a week, and carried 15,000,000 tons of coal alone 
yearly. Mr. W. H. Lewis, president of the Cardiff Chamber 
of Commerce, pointed the contrast between the loading of 
the s.s. Bangarth and the time he remembered when to have 
placed 1000 tons aboard in two days would have been con- 
sidered a remarkable performance. 

Mr. Charles Thomas, referring to his recollection of the 
cutting of the first sod of the first dock in Cardiff, stated that 


he was sixteen hours on the water in those days crossing to | 


Cardiff from Bristol. 


which Mr. E. Edwards, secretary of the Taff Vale Company, 
is good enough to supply. There was an impression that the 
Penarth Dock and Harbour has been the neglected child, and 
a costly one, of the Taff Vale directorate. To show this idea 


is contrary to the facts, he sets out the coal shipments for the 


past five years as follows :— 


Dock. Harbour. 
1896 2 590,574 225,684 
1897 2,871,952 178,576 
1898 1,828,892 129,871 
1899 8,189,330 .. 178,879 
1900 8,106,272 . 146,985 


These figures speak for themselves. We give above two 
drawings of the tips which supplement the illustrations and 
descriptions printed last week. 








AIR LIFT PUMP. 


Ir will be remembered that in our issue of the 22nd April, 
1899, we gave a description of an air lift pump installation 
erected at Hyde Park Court Mansions, by C. Isler and Co. 
We have recently, through the courtesy of Mr. William 
Morris, had an opportunity of witnessing the working of a 
much larger plant of the same description, which was employed 
in testing a new bore-hole just completed by this firm for the 
Kent W ater Company. A noteworthy circumstance in con- 
nection with this plant is the speed with which it was put to 
work. It was prepared, carried to the site, erected, and started 
in about a fortnight. 

_The bore-hole which was being tested was of the following 
dimensions :—There was a well 25ft. in depth, lined through- 
out with a cast iron cylinder. This went down about lft. 
— the chalk, and from here to a depth of 82ft. there was a 

ining of 24in. cast iron pipes with shrunk collars and counter 
shrunk bolts. The bore-hole was continued below this with a 
234in. chisel toa total depth of 251ft. 3in. The 24in. pipe 
stood up 2ft. into the bottom of the 6ft. well, and the bottom 


But of more current interest probably | 
are some statistics, supplementary to those of Mr. Vassall, 


| of thewell was filled up to the level of the top of the 24in. pipe | 
| with concrete. Although not fixed at the date of our visit, | 
| there was on the site and ready to be put in place on the top | 
of this bed of concrete a disc of cast iron some 2in. thick, with | 
a central hole some 24in. in diameter. The water rose to 
within about 5ft. of the surface when standing and sank to a 
| depth of between 28ft. and 30ft. when pumping was going on. 
| The apparatus used in testing the output of this bore-hole 
| consisted of a portable engine of 25 horse-power nominal. A 
| connection was taken off from the boiler of this to the air 
compresscr, but as there was no injector it was necessary to 
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DIAGRAM OF PUMPING PLANT 


occasionally run the engine of the portable so as to supply the 
boiler with water. This, of course, was only because the 
plant was of a temporary and make-shift character, and 
was highly inefficient, for the engine being large, naturally 
absorbed far more energy than would be necessary to simply 
feed the boiler. The compressor used was of the horizontal 
two-fly-wheel type with the steam and air cylinders arranged 
tandem. The steam pressure was kept at from 78 lb. to 82 Ib. on 
thesquare inch. The diameter of both air and steam cylinders 
was 14in. and the stroke 16in. The compressor was con- 
structed to run at 100 to 120 revolutions a minute. It delivered 








air into a reservoir constructedffof?an old corrugated boiler 
furnace flue with ends riveted to it, and a connection from this 
was led to the bore-hole. Dipping down into the 24in. bore- 
hole to a depth of 123ft. from the surface was a Tin. rising 
main. Running down beside it was a 3in. pipe coming from 
the air receiver. The bottom of the 7}in. pipe was widened out 
to Stin. internal diameter, and by means of two right-angled 
bends the 3in. air pipe was turned up into this, projected up- 
wards some 2ft. 8in. from the bottom of the rising main. 
This was the whole of the apparatus. The rising main 
delivered into a tank at a height of some 4ft. from the ground 
level, so that the total lift when we saw the plant at work was 
about 34ft. At the end of the delivery tank, away from the 
inlet from the rising main, there was a rectangular notch 
exactly a foot wide. As observed by us at a point taken as 
far back from the weir as possible, the height of water above 
the sill of the weir was 93in. According to Molesworth’s 
tables, this is equal to 156°7 cubic feet per minute—say 
1,400,000 gallons per hour. The air pressure in the receiver 
started at 50 lb., and decreased while pumping was going on 


| to 39 lb., at which it kept constant. 


Mr. Gerald Morris, son of Mr. William Morris, the chief 
engineer of the Kent Water Company, has kindly put at our 


| service the details of a rough test he made with this plant 


when working similarly to when we saw it. The quantity of 
water lifted was in this instance at the rate of 1,350,000 
gallons a day of 24 hours. During a trial lasting 8 hours 
20 minutes 14 cwt. of coke was burnt. The actual efficiency 
arrived at from the compressor to the water pumped was 
254 per cent. The method adopted in arriving at these 
figures was to take the mean between the pressures of 
atmospheric air and the air as delivered to the receiver, and 
multiply it by the length of stroke, the area of the com- 
pressor, and the number of revolutions. The possible 
efficiency of a pump of this class is not high, but the par- 
ticular value of the system, as well shown in the present 
instance, is its adaptability, and the absence of working parts 
in the well itself. Practically everything is above ground, 
and easy to get at should it go wrong. 








Tur Automobile Club is organising, in connection with 
the Glasgow Exhibition, a 500 miles’ run in Scotland. The run i8 
to be spread over five days, and commences on Monday, September 
2nd. The first day’s itinerary amounts to 116 miles, from Glasgow 
to Edinburgh and back ; on the second day the distance to be 
traversed is 107 miles, from Glasgow to Ayr and back; on the 
third day a distance of 96 miles, vi@ Callender, Thornhill, and 
Drymen, and back to Glasgow; on the fourth day the cars will 
cover 95 miles, from Glasgow, vi@ Stirling and Glen Devon, and 
back ; and on the fifth day 115 miles will be covered in a trip to 
Crianlarich and back. 
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RAILWAY MATTERS. 


THE south coast line of railway to Port Shepstone, 77 
miles from Durban, South Africa, was opened on July 27th. 


Tue abnormally heavy rainfall in London last week 
caused considerable disorganisation of traffic on the Underground 
Railway, owing to the flooding of the tunnel in the neighbourhood 
of King’s Cross. 

Tue Lancashire, Derbyshire, and East Coast Railway 
Company has now begun to work coal traffic to Grimsby, vd 
Lincoln, from all pits on the Lancashire, Derbyshire, and East 
Coast Railway system. 

LEVEL railway crossings continue to furnish a large 
number of fatalities. We learn from the Board of Trade report on 
last year’s railway accidents that sixty-three persons were killed and 
thirty-five injured whilst passing over the railway lines by these 
means. 


A Howse of Lords Committee last Friday completed 
the consideration of the London United Tramways Bill, and 
rejected the proposed line from Richmond to Kew, but authorised 
the remaining portions of the scheme for extending the company’s 
system. 

Forty-THrEE kilometres of line between Grenoble 
and Chapareillan are worked on a three-wire system, the middle 
wire being the rails and the outers being two trolley wires carried 
side by side. The two motors on the cars are thus run in series 
across the outers at 1200 volts. 


Tur Committee of the House of Commons presided 
over by Sir David M’Iver have sanctioned the construction of the 
high-speed railway on the mono-rail principle between Manchester 
and Liverpool. The scheme, it will be remembered, had already 
received the sanction of the House of Lords. 


Ir is officially announced that a contract has been con- 
cluded between the Mersey Railway Company, which owns the 
tunnel railway between Liverpool and Birkenhead, and the British 
Westinghouse Company for the construction of the works 
necessary to enable the nat Railway to be worked by electricity. 


Tue Joint Parliamentary Committee on London 
Underground Railway Schemes last week issued a report, in which 
they discuss the general principles upon which such railways 
should be constructed, and advocate the establishment of some 
central authority to control and supervise them. The report is 
discussed in extenso elsewhere. 


On a private railroad, used chiefly to carry coal to and 
bricks from a brickyard in Prussia, a locomotive using alcohol as 
fuel is used. It was built fora society for the promotion of the 
use of spirits, which, in that part of the world, are largely pro- 
duced in distilleries of large landholders, to utilise syrup produced 
in making beet sugar, unmarketable potatoes, &c. 


Tue Government have just given out further import- 
ant orders on account of the South African Field Force Railway, 
for steel railway wagons, of a similar type to those sent out last 
summer, but of larger size, with ‘a carrying capacity of 35 tons, 
Of these orders the Ashbury Carriage and Iron Company, Limited, 
of Manchester, has secured the bulk, amounting to 300 wagons. 


THE Tramways Committee of the Leicester Corporation 
have approved an arrangement for the purchase of the local tram- 
ways for a sum of £134,000. The agreement has now to be ratified 
by the Council. The Corporation will probably not take over the 
actual working of the tramways until the end of the year. The 
present system of horse traction will be superseded by the overhead 
trolley electric traction, at an estimated cost of £350,000. 


Tue Northampton Town Council have decided to 
purchase the tramways for £37,500. This was the exact sum 
offered by the Corporation for the undertaking two years ago. 
The offer was finally rejected by the tramway company last April, 
and the Council immediately decided to acquire the undertaking 
by arbitration. The company subsequently offered to accept the 
Corporation’s terms. The undertaking has cost the company 
£46,000. 

A povuBLE fatality occurred on Monday evening in 
connection with the new electric tramway from Cheltenham to 
Cleeve Hill. A car making a trial run had proceeded half-way up 
the hill, which is very steep, when it stopped, and then began to 
run backwards. Descending at a tremendous pace, the vehicle 
overturned in going round a curve at the foot of the hill. Two 
workmen, who jumped off, were crushed to death under the car, 
and the other passengers were injured. 


Tue first electric suburban railroad in Russia has 
recently been opened for traffic. The new line connects the 
manufacturing town of Lodz, in Russian Poland, with the neigh- 
bouring towns of Zzgierz and Pabianico, and is 134 miles long. The 
line cost £112,000. It is one of the provisions of the charter that 
the Russian Government shall receive a share of the profits, also 
the right to purchase after twenty years, and that the road intact 
shall become Government property at the expiration of twenty- 
eight years’ time. 

THE report of the directors of the London, Chatham, and 
Dover Railway for the half-year ending June 30th states that the 
proportion of net revenue payable to the company is £212,524. To 
this is added other revenue receipts of the company—after deduct- 
ing the expenses—amounting to £25,996, resulting in a balance of 
£238,520, which is carried to the net revenue account. After meet- 
ing the charges for debenture interest, rents, and payments due 
to other companies, there is a balance of £48,632, as compared with 
£150,624 in the corresponding half-year of 1900. 


THE Tramways Committee of the Birmingham Cor- 
poration are of opinion that the Corporation should promote a 
Bill in Parliament during next session to enable them to work the 
existing tramways within the city upon the expiration or earlier 
determination of the present leases, and, with the consent of the 
local authorities concerned, such other tramways as may be 
properly worked in connection therewith, and to reconstruct, 
alter, and adapt such tramways to such motive power as, with the 
approval of the Board of Trade, they may determine, and to wor!: 
any new tramways within the city which may be constructed. 


THE secretary to the Parliamentary Committee of the 
Trade Union Congress, Mr. S. Wood, states that the Lords’ 
decision on the Taff Vale Railway dispute came as a great surprise, 
not only to himself, but to the members of the Parliamentary 
Committee, who have decided to take counsel’s opinion on the 
matter at once, and after receiving the same, to take the best 
course left open to mitigate the effects of the Law Lords’ decision. 
He has no doubt that at the forthcoming congress at Swansea the 
Parliamentary Committee will be able to make some suggestion 
and mark out some course of procedure for the trade union move- 
ment of the country. 


Accorpine to the Board of Trade returns of railway 
accidents last year, accidents to trains, rolling stock, permanent 
way, &c., caused the death of 42 persons and injury to 1049. Of 
the killed and injured, 14 passengers and 2 servants were killed 
and 454 passengers and 17 servants were injured in collisions 
between passenger trains or parts of passenger trains ; 1 passenger 
and 1 servant were killed and 251 passengers, 5] servants, and 1 
other person were injured in collisions between passenzer tfains 
and goods or mineral trains, light engines, or other moving vehicles j 
4 servants were killed and 66 injured in collisions between goods 
trains, light engines, ar other moving vehicles, 








NOTES AND MEMORANDA. 


His Magesty’s new yacht Victoria and Albert was sub- 
mitted to stability tests on Thursday, the 25th inst. She was 
inclined when equipped for sea, with all her boats in their davits, 
and the results are believed to have been satisfactory. 


TuE battleship Maine was launched at Philadelphia on 
July 27th. The new vessel has a displacement of 12,500 tons, and 
when completed will have an armament of four 12in. guns, sixteen 
6in. quick-firers, thirty-one smaller quick-firers and machine guns, 
and two torpedo tubes. 


Tue report of Council of the Society of Chemical 
Industry states that the number of members on the register is now 
3632, as compared with 3459 at the last annual meeting. During 
the year 332 new members have been elected, as compared with 
305 last year. The loss has been 159, as against 158 last year. 


A PARLIAMENTARY paper issued on Monday gives tables 
of the world’s output of coal. The production of coal in the 
United Kingdom in the year 1900 was 225,181,000 tons, valued at 
£121,653, 000 ; in Germany, 109,225,000 tons, valued at £48, 199,000 ; 
in France, 32,587,000 tons; in Belgium, 23,352,000 tons ; in the 
United States, 245,422,000 tons, valued at £67,040,000. 


THE initiation of an electric discharge has been known 
to depend upon several conditions : (1) The difference of potential of 
the electrodes ; (2) the form and dimensions of the electrodes ; (3) 
their distance apart ; and finally (4) the nature, pressure, and 
temperature of the gas in which the discharge must pass. To 
these Jaumann has added a fifth condition, viz., the variation of 
the magnetic field. 


Tue Rossia states that the Russian submarine boat 
which is being built according to the plans of the naval engineer 
Kuteinikov and Lieutenant Kolbasiev is ready to receive her 
motors. She is cigar-shaped, with a piece cut away along the 
upper part. On the sides forward there are blades, which are to 
be used in sinking or raising the boat. It is expected that she 
will be finished shortly. 


In reply to a question asked in the House of Commons 
the other day, the Secretary to the Admiralty, Mr. Arnold Foster, 
stated that no sum had been paid by the Admiralty for the license 
to manufacture Belleville boilers; but a royalty of 18 francs per 
square metre of heating surface has been paid for each boiler con- 
structed for or by the Admiralty. The sum of £7000 has been 
expended on special plant for the manufacture and repair of Belle- 
ville boilers. 


Ir is reported that the Swiss town of Davos proposes to 
introduce electricity for all industrial and domestic purposes, thus 
dispensing with fuel of all descriptions. An extensive electrical gene- 
rating plant would be erected at the confluence of two mountain 
torrents, and, it is stated, a prominent firm of Swiss electrical 
engineers has obtained the Yy permission to utilise the 
torrents for this purpose. The cost of the first installation is put 
at about £340,000. 


Tue first lot of 6in. Krupp armour plating has been 
completed for the United States Navy Department by the Carnegie 
Company, and is about to be tested. The test at Indian Head will 
consist of three rounds fired from a 6in. rifle at a velocity of about 
1950ft. per second. The penetration ought not to exceed l4in. or 
2in. The chief object of t the manufacturers is to produce a plate 
with a face so hard as to prevent penetration, and a back so soft 
that the plate will not crack. 


Aw American inventor has taken out a patent for the 
purification of bauxite. The raw material is first calcined to 
remove water. It is then placed in an electric furnace lined with 
carbon and fused, preferably first mixing with it powdered carbon 
sufficient with that remaining from the previous calcination to 
amount to 8 to 10 per cent., more or less, in order to assist in 
the reduction. 


Marc SEGUuUIN, inventor of the multitubular fire-tube 
boiler, to which arrangement was attributable so much of the success 
in Stephenson’s ‘‘ Rocket ’—isto have a statue erected tohis memory 
in front of the new terminus at Paris, of the Paris, Lyons, and 
Mediterranean Railway. Besides the honour due for an invention 
of so much importance in the development of railway travel, 
to Seguin also belonged the credit of building the first suspension 
bridge in France, viz., in 1824, over the Rhone, between Tain 
and Tournon, and also, in 1829, of constructing the first railway— 
the Lyons to St. Etienne line. 


A QUESTION was asked in the House of Commons on 
Thursday, the 25th inst., respecting the use of armour-pierci 
shell in the Navy. The Secretary to the Admiralty, in reply, sai 
this kind of shell is not filled with high explosives. Shell con- 
taining lyddite detonate against thin armour and do little damage 
inside the ship. No official information had been received showing 
that the United States Government had adopted a high explosive 
which can be carried through thick armour, and which does not 
detonate outside the plate, but explodes by the action of the fuse 
only. The question whether it was possible or desirable to sub- 
stitute a high explosive for black powder in armour-piercing shell is 
now under consideration of the Explosives Committee. 


THE report of the Electricity Committee of the Man- 
chester City Council for the year ended March last states that the 
number of consumers at the close of the year was 3790, an increase 
of 550 on the previous year. The total number of lamps connected 
was—incandescent (of eight-candle power) 279,860, arc 2316, as com- 
pared with 237,145 and 2139 respectively. In addition to these, 
there were 672 motors in use, representing 6560 horse-power, being 
an increase on the next preceding year of 172 motors, equivalent 
to 4510 horse-power. The total output of electricity from the works 
during the twelve months amounted to 9,639,973 units. The 
quantity measured and accounted for was 7,944,540, showing a loss 
of 1,695,433 units, due to loss in distribution. There was a net 
profit on the year’s working of £3515. 


THE annual report of the Chief Inspector of Factories 
and Workshops for the year 1900 has been issued. There are 
95,664 factories and 137,648 workshops on the registers—an in- 
crease of 4093 in the first case and 3463 in the second—and 7529 
places were marked for additional inspection under special rules 
framed by the Home-office under the Acts, Reports were 
received of 50,549 out-workers. There was a further increase in 
the number of reported accidents. Those reported to the certify- 
ing surgeon were 27,704, an advance of 4933, or 21°7 per cent. on 
the total for 1899. The fatal accidents increased 20 per cent., 
from 871 in 1899 to 1045 in 1900. Minor accidents reported to 
inspectors only amounted to 51,316, against 47,959 in 1899. All 
reported accidents figure at 79,020, an increase of 8260, or 11°7 
per cent. 


It has been decided to hold an Art and Industrial 
Exhibition in Wolverhampton in the summer of 1902, which, it is 
claimed, will be the most important ever held in England since the 
great Jubilee Exhibition held in Manchester in 1887. The under- 
taking, we understand, has already met with considerable support 
from all classes. The Corporations of Wolverhampton and other im- 
portant municipalities have given the undertaking theirsupport, and 
the civic heads have become vice-presidents of the exhibition. The 
guarantee fund now amounts to £28,000. The site of the exhibi- 
tion, which extends to over thirty acres, is part of the beautiful 
West End Park of Wolverhampton, which has beon granted by the 
Corporation, as well as the adjoining grounds, which have been 
most generously lent by Lord Barnard, ‘I'he secretary is Mr, 
Stephen Watkins, A.M, Inst, C,E,, Gresham-ehambers, Sichfield: 
atraet, Wolverhampton: 











MISCELLANEA, 


_ Ir is reported that the British India Steam Navigation 
— y has placed an order for ten boats with Clyde ship- 
uilders, 


At the close of 1900, 68 steamships of a total gross 
tonnage of 47,650, compared with 49 ships and 35,550 tons, were in 
course of construction in Norwegian shipbuilding yards, Of this 
number 11 were buiiding at Christiania. 


THE largest artesian well scheme in the country is 
soon to be in work at Gainsborough. ‘lhe second “ bore ” has been 
carried to a depth of 1500ft., yielding a copious supply, and the 
contract for the pumping machinery has now been placed. 


Tue silting up of the Lower Elbe, especially in the 
vicinity of Brunsbiittel near the entrance to the North Sea and the 
Baltic Canal, is causing some anxiety. The depth has already 
been decreased by a couple of feet, and the mischief is attributed 
to the scour from the canal. 


Tue Portsmouth Town Council on Tuesday decided to 
apply for powers to purchase the local waterworks at a cost of a 
million and a-quarter. It is proposed to raise the necessary funds 
by means of corporation stock, extinguishable by the payment of 
£42,000 a year for 80 years. The scheme was adopted by 23 to 12 
votes, 


Tue Cumberland Coalowners’ Association have informed 
the representatives of the men that, owing to the reduction in the 
price of coal and the depression in trade, they must claim a sub. 
stantial reduction in the wages of the men to enable them to 
compete with other districts, They ask for a reduction equal to 
about 25 per cent. 


Berore ’Change closed to-day, Thursday, telegraphs 
our Birmingham correspondent, the Iron Trade Wages Board 
accountants announced the average net selling price for past two 
months £6 19s, 2d., or a drop of 8s, 6d. on two months before. Pro- 
duction was 28,000 tons, an increase of 2500 tons, The employers 
waived their right to a reduction. he Unmarked Bar Association 
met and advanced prices 5s,, making the standard £7. 


From a reply given in the House of Commons the other 
day by Mr. Austen Chamberlain, it would appear that the Govern- 
ment telephone service in London will be in working order about 
next October. The Postmaster-General is not in a position to 
name definite dates for the extension of the system to the 
various districts of East London. The rates of subscription will 
be announced as soon as subscribers can be invited to join the 
system. 


An order was issued by Admiral Gervais to the crews 
of the French fleet last week congratulating them on the rapidity 
with which the coaling was accomplished, and on the excellent 
average attained. Thus the average of the Gaulois was 185 tons, 
and that of the Saint Louis 172 tons per hour. On board all the 
vessels of the fleet, thanks to the enthusiasm of the officers and 
men directed by the commanders, the rapidity with which the 
ships were coaled exceeded all previous results. In conclusion, 
the Admiral says that in a short time they will have nothing to 
learn in this respect from the foreigner. 


Contrary to all expectation, the Russian Syndicate 


, under M, Polyakoff has not succeeded in obtaining from Persia the 


concession for constructing a high road from Cazvin to Djulfa. It 
appears that the terms of theconcession wereso exacting that Persia 
could not accept them. However, a Persian company has now 
been formed by order of the Shah, and it has received the concession 
for constructing the road in question. It is worthy of remark 
that in making this concession, the Persian Government has pledged 
itself to build a certain number of the larger bridges which will be 
necessary in the construction of this important road. The Russian 
high road built recently from the Caspian Sea to Teheran has been a 
valuable object lesson to the Shah of Persia. 


Tue Main Roads Committee of the Lancashire Council 
report that they have considered a memorial from manufacturers 
and sellers of motor vehicles with reference to the carrying of a 
distinctive number, and as to the limit of speed being reduced to 
ten miles an hour, and they recommend :—‘‘(1) That the general 
law of the land for all vehicles as extended by the special 
regulations issued requiring the drivers of motor cars to stop on the 
request of any police constable or of any person having charge of 
a restive horse, if scrupulously observed and rigorously enforced, 
is sufficient to secure the public safety, provided that every driver 
should be required to carry a licence of competency, and that each 
motor car have affixed to it some identifying number, (2) That in 
order to avoid the risk of accidents, it is very desirable that caution 
— should be fixed at dangerous junctions or other places on the 
roads,” 


In the House of Lords last week Lord Muskerry asked 
the First Lord of the Admiralty whether the department would 
consider the case of engine-room artificers in torpedo boats not 
being allowed to count sea time, while those in torpedo boats who 
live on shore and very rarely go to sea are allowed to count sea 
time. The Karl of Selborne said the sea time referred to appeared 
to be that necessary for engine-room artificers before ae are 
eligible for advancement to chief engine-room artificer. The 
regulations required five years actually afloat. The term afloat 
had been hid dowe as service in a commissioned sea-going vessel, 
and had been extended to service in torpedo boats and torpedo 
boat destroyers which are employed for instructional purposes, as 
these afford many opportunities of obtaining experience in the 
working of marine engines. Service in torpedo depdts could not 
be considered in any sense asservice afloat, and did not afford the 
experience required, 

Last Saturday the ee telephone service at Tun- 
ie Wells was opened by the Lord Mayor of London, This is 
the first town in England to complete a icipal system in com- 
petition with the National Telephone Company. The company, after 
unsucessfully attempting to purchase the licence, has resorted to 
cutting rates, and is now offering a practically unlimited service for 
£4— exactly half its former charge. The corporation's system has 
cost about £10,000, and the service covers an area of 240 square 
miles, nearly all the villagesin a ten-miles radius being connected 
with Tunbridge Wells. At the present time there are over 500 
subscribers, The inhabitants of the borough are supporting the 
corporation loyally in the struggle with the company, and there is 
every prospect of the municipal system being a success, The cor- 
poration’s charge is £5 17s, 6d. for unlimited service, and there are 
two toll-rates for small users—namely, £3 10s. and a halfpenny 
per call and £2 10s. and one penny per call. 


Tue report of Captain J. H. Thomson, chief inspector 
of explosives, on the circumstances attending the explosion which 
occurred at the factory of Kynoch, Limited, at Worsborough Dale, 
near Barnsley, has been issued. The inspector describes the action 
of acam press in the building, which was purchased from the Royal 
Gunpowder Factory at Waltham va, and had been converted 
from a prism press so as to be suitable for pressing blasting 
cartridges. It was at this machine that two men lost their lives. 
The responsibility, the inspector continues, for the safety of all 
machinery adopted in a factory for explosives must always rest 
with the occupiers. No blame can be attributed to the company 
for adopting a machine known to have been in use for many years 
at the Royal Gunpowder Factory, nor does any blame attach to 
the manager or employésin respect of this accident. It isa mattor 
of regret, however, the inspector concludes, that his instruction in 
regard to limiting the use of a clutch should not have led the 
manager to issue a clear and precise order on the subject; 
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TO CORRESPONDENTS. 


*,* In order to avoid trouble and confusion we find it necessary to inform 
“correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must in all cases be accompanied by a large 
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that answers received by us <a © to their destination. No 
notice can be taken of which do not comply with these 
instructions. 

*,* All letters Sos i insertion in Tox EnoiIneme, or containing 

should be accompanied by the name name and address of the writer, 
‘ication, but as a proof af good faith. No notice 
of anonymous communications. 

*,* We cannot undertake to return drawings or manuscripts ; we must, 
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REPLIES. 


Bickrorp.—White metal is used because a good bearing is easily made 
and because the friction is less than with bronzes. There are, luckily, 
other ways of knowing when a bearing is hot than waiting for it to 
run. Prof. Goodman and others have read several exhaustive papers 
on the subject—see “‘ Proceedings,” Institution of Civil Engineers and 
Institution of Mechanical Engineers. 








DEATH. 


On the 28th ult., at Gunnergate Hill, Marton, Yorks, Sir Rayiton 
Dixon, aged sixty-three. 
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OUR MERCANTILE MARINE. 


On Wednesday, the 24th inst., acommemorative dinner 
was given in connection with the shipping section at 
the Crystal Palace. The dinner was informal, but it 
was none the less remarkable in certain respects. The 
Exhibition at the Crystal Palace has brought together 
a noteworthy display of ship models of various periods. 
It is, perhaps, the finest of its kind that has been seen 
in England. The great mercantile marine of this 
country is fully represented; and it was a more than 
happy thought that shipowners and their friends should 
meet and dine, and say something of the work they 
and their forebears had done during the last fifty 
years—that is to say, since the first Crystal Palace 
was opened in Hyde Park. The chair was taken by Mr. 
Alfred L. Jones, of the firm of Elder, Dempster, and Co. 
The vice-chair was filled by Capt. Theo. Angier, of 
Angier Bros., and among the speakers were Admiral 
Digby Morant, Col. F. C. Keyser, the Hon. Henry Cope- 
land, Mr. Henniker Heaton, M.P., and Sir John Glover, 
the chairman of Lloyd’s. More or less detailed reports 
of the proceedings have already been made public. It is 
quite unnecessary to reproduce these here. What we 
have to say has to do with the speeches made by Sir 
John Glover and Mr. Jones. Indeed, the latter speaker 
contrived to include all that was most valuable in the 
utterances of the other speakers within the compass of 
his own address. 

Sir John Glover, in a few well-chosen words, referred 
to the work that Lloyd’s and the shipbuilders and ship- 
owners together had done, and he produced, amid cheers, 
a copy of Lloyd’s Register for 1851 and that of the present 
day. The first is a small octavo volume; the latter a 
great tome resembling the London Directory. No more 
eloquent testimony could be brought to the growth of our 
merchant shipping trade. Mr. Jones returned thanks for 
the toast of “the Chairman,” and what he had to say, 
as the representative of one of the greatest shipping 
firms in the world, is deserving of much consideration. 
We have on more than one occasion directed attention to 
the truth, often forgotten, that England owes an enormous 
debt to her mercantile marine. That is the proposition 
emphasised by Mr. Jones. His contention is that 
without her mercantile steamers—her “ tramps ”’ 
are sometimes styled in a contemptuous spirit—Great 
Britain would be an island instead of a continent. 
For a continent she virtually is, because of the enor- 
mous means of free communication which she possesses 
with every seaboard in the world. Probably the port or 
harbour does not exist into which British ships do not 
go, or in which the Union Jack is unknown. It is 
impossible to overrate the vital importance of our 
mercantile fleets. They play the part of the life blood 
of an organism. Mr. Jones has no sympathy with pessi- 
mists who regard with apprehension the rivalry of the 
United States and of Germany. The same energy, the 
same skill, the same pluck that have built up our 
mercantile marine until it towers far above the 
marine of other nations, can still maintain it in 
its high position. But Mr. Jones is by no means 
disposed to the theory that we can retain our supre- 
macy without effort; and he directed the attention 
of his brother shipowners to two points which Parlia- 
ment and the public fail to understand. He claimed 
that the present system of levying light dues con- 
stitutes them an unwarrantable tax on shipping, and 
in this we agree with him. No other civilised nation taxes 
the shipowner for the maintenance of lighthouses. That 
constitutes an item of national expenditure. The lighting 
of our coasts is a thing essential to the well being of the 
whole community. Granting, however, that the ship- 
owner ought to bear the burthen, it is beyond all ques- 
tion unfair that he should do more than recoup the outlay 
of the Trinity House. At present a considerable profit 
is made out of the dues, and the speaker urged on his 
hearers the propriety of taking action and bringing such 
pressure to bear as would effect a change for the better 
in a system which is founded on ignorance, and is in the 
present day an anachronism. 

Of much deeper national interest was that which Mr. 
Jones had to say about manning British ships with British 
sailors, rom time to time Sheentens take place in 
Varliament and the Press on the superabundance of 
foreign seainen in our ships, It has been urged that we 


as they |. 





have no reserve of sea-going folk on which to draw for 
our fighting ships in time of war. Mr. Jones told his 
hearers plainly that it was essential that the comfort and 
well-being of the sailor should be more studied than they 
are. It is desirable that we should have better men than 
we now find in our forecastles. They cannot be got 
until they are better lodged and better fed. The demand 
for these improved conditions Mr. Jones attributes to 
the Board Schools. Lads are therein raised to a 
higher plane than the men of the last generation. 
They refuse to go to sea, and we must take 
account with this elevation of thought and demand for 
comfort. Yethe maintained there was nothing in all this 
that the shipowner could not supply; and it was note- 
worthy that this somewhat revolutionary remark was 
received with cheers. Concerning diet, Mr. Jones holds 
that it is sufficient, but that it is scandalously cooked, 
and he referred to the movement now in progress, and 
promising to be eminently successful, for training men in 
such elementary principles of cookery as are necessary to 
revolutionise the present abominable methods of dealing 
with the food set before seamen. Mr. Jones is by no 
means of the opinion that outlay in these directions must 
represent ruinous extravagance. On tke contrary, he 
holds that great changes have taken place in the national 
standard of comfort, and that in the long run nothing 
can pay better than maintaining a crew in the highest 
state of health and efficiency that is possible. 

It is, we fear, only too much the custom for the general 
public to denounce the shipowner, and condemn his 
tramps. It is good that the other side of the picture 
should be seen. In a sense the dinner at the Crystal 
Palace was private. The speeches were not intended for 
the public ; shipowners spoke man to man, and we think 
that most of our readers will agree with us that so long 
as views like those of Mr. Jones prevail we need not 
greatly dread the competition of other nations. He 
referred briefly to the fact that Germany has now the 
fastest ship in the Atlantic passenger trade. He greatly 
doubts that she is run at a profit. Sodo we; and, afterall, 
the well-being of the nation does not depend on the con- 
struction of ships able to make record passages, but on the 
possession of a marine which will best meet the commer- 
cial necessities of the country, and return a profit to those 
to whom it more particularly belongs. We are not sur- 
prised that special mention was made during the dinner 
of the way in which the ocean tramp had enabled us to 
put a great army in the field 7000 miles from home; a 
feat the like of which had never before been accom- 
plished. Mr. Jones mentioned, amid loud cheers, that 
his firm had been asked by a foreign Power to transport 
troops to China. He was prepared to do this, and the 
terms had all been settled, when he was told that the 
ships must sail under a foreign flag, and this he flatly 
refused to do, and the contract was not signed. 

The very multiplicity of our ships tends to blind the 
national eyes to the magnitude of the work they 


perform. It is easy to sneer at the ocean tramp, 
but she is, in truth, a marvel of cheapness and 
efficiency. No machine equal to the merchant steamer 


for feeding a nation and extending its dominions exists. 

It is to her that we owe the development of our 
Colonies. It is through her that we retain a hold 
on them. She and her sisters are the links bind- 

ing the whole of our vast possessions into one; and while 
our mercantile marine remains what it is, the idea of a 
little England is impossible. The engineer and the ship- 

builder between them are the men who have made Great 
Britain expand. Mr. Jones will be the first to admit 
that without them such a firm as his could not exist. 
The dinner at the Crystal Palace was the happy result of 
a happy thought. It is good for the community that the 
voice of the shipowner should be heard among us when he 
advocates progress, and suggests the direction in which 
movement is desirable. 


RAILWAY ECONOMICS, 


Tue half-yearly reports of the principal railway com- 
panies of Great Britain have, so far, been unpleasant 
reading. They all tell the same tale of diminished 
profits; and this notwithstanding that receipts have 
either augmented or, at the worst, remained stationary. 
For some occult reason the hand of every man is raised 
against the railway companies. Directors are accused of 
incompetence, want of energy, and meanness by one 
party. Another asserts that the management is extrava- 
gant and wasteful. Others, again, assert that directors 
are far too combative, far too willing to spend money in 
fighting rivals. Nor is this all. The English railway 
engineer, locomotive superintendent, and traffic manager, 
are all alike told that they are incompetent; and a be- 
wildered public is referred to the United States, to 
France, to Belgium, to Germany, for object lessons in 
the conduct of traffic. The traders assert that the rail- 
way companies are ruining the country by charging 
extravagant rates. Every amateur who knows one end 
of a locomotive from another thinks he can teach men 
with the practical experience of a lifetime how to do this, 
that, and the other, better than it was ever done before. 
It would be no matter for wonder if chairmen, directors, 
officials, and shareholders, turned on and rent their 
critics. 

Things have come to such a pass that, unless some 
change can be effected it would appear that no dividends 
at all will be paid. The first cost of British railways was 
enormous, and huge sums are required to pay even a 
moderate profit. Of late years incessant demands have 
been made on the companies by the Board of Trade as 
the mouthpiece of Parliament. Signals and continuous 
brakes have cost enormous sums; the price of labour has 
been continuously forced up by the action of the trade 
unions. Fares have been reduced, while the demands of 
the travelling public become daily more exacting. With 
each demand we have the assurance that compliance will 
be found to pay in the end, The great advance in the 
price of locomotive eeal during the past twelve month» 








122 


THE ENGINEER 


Ava. 2, 1901 














may be regarded as sporadic, and treated as nothing more 
than a temporary evil. A glance at the balance sheets 
of the companies will show why dividends are small. 
Time was when the working expenses of a main line could 
be put as averaging 50 per cent. of the total receipts. In 
hardly a single instance does this hold good in the present 
day. The problem before the railway companies is to 
restore the balance between income and expenditure. In 
one sense the latter appears to be incapable of reduction. 
Wages, at all events, continue to rise ratherthan fall. The 
unions are not less powerful than they were, although 
the recent decision of the House of Lords may limit their 
means of controlling free labour. Yet it is to us clear 
that if dividends are to reach anything like a satisfactory 
percentage, economies must be effected, and it remains 
to be seen in what direction. That all concerned 
are aware of this seems to be evident. The rapid aug- 
mentation which has taken place in the size and power of 
locomotives has resulted from the belief that a big engine 
can carry on traffic more cheaply than a little engine. 
That has been found to be the case, it is said, in France. 
We have not heard that a similar claim is made in the 
United States for passenger engines, although for freight 
trains it is advanced. The profits made by American 
railway companies, with the exception of two or three 
of the most powerful, are very small, and in some cases 
there are no profits, bankruptcy taking their place. For 
the moment we propose to confine our attention to pas- 
senger traffic, because the conduct of goods traffic 
involves the solution of most complex problems which 
have no special relation to mechanics or engineering 
of any kind. Mr. Rous-Marten has shown our 
readers with a graphic pen what has been done 
in France and in this country with the great 
modern locomotives, which it has become, if we may 
use the words, the fashion to build and to run. But let 
us ask ourselves why these vast machines have become 
necessary. Has the paying load of passengers to be 
carried augmented in like proportion? The answer is 
that it has not, but that the dead weight of the coaching 
stock has ; and that it is because of this increase in dead 
weight rather than for any other reason that big locomo- 
tives have become indispensable. A hundred passengers 
with their luggage will not weigh more than ten tons, 
and an addition of one hundred passengers per train over 
the number carried a dozen years ago would represent a 
good increase. All locomotive superintendents are 
agreed that the weight of the coaching stock on English 
railways is altogether too great. The result of our own 
inquiries is that no competent authority has a word to 
the contrary to say. It has been calculated that the 
number of passengers carried per train on our English 
railways is, taking a year’s average, only forty. It is un- 
fortunately impossible to check this statement for accuracy, 
because the passenger train mile return does not exist 
any more than the ton mile for goods. The gross number 
of passengers carried and the gross number of train miles 
run per year are returned, but it would be a laborious 
undertaking, with an uncertain result, to get at the precise 
number of passengers carried in each train from these 
figures. Careful investigation carried out by competent 
men, who examine trains at various stations, goes to show 
that be the number per train what it may, on the average 
there are four seats provided for every passenger. Of 
course, it will be understood that there are trains which 
are quite an exception to this, but, taken as a general 
statement, we have no reason to doubt that the seating 
room provided is far in excess of what is really wanted. 
The locomotive superintendent who urges this argument 
in reply to a demand for more power, is told that the 
public like plenty of room. This is true, but they do not 
like to pay for it. On the Continent things are so 
managed that very few empty seats are to be found ina 
train, and we have no doubt thata considerable economy 
might be effected in this country by keeping down the 
weight of trains. Only last week Mr. Rous-Marten pointed 
out that one reason why the great six-coupled North- 
Eastern engines had been built was that an extra coach 
rendered piloting necessary. In nine trains out of ten the 
— coach would not be needed if all the seats were 
ed. 

Leaving the great main line long-distance traffic, and 
turning to such runs as those to Brighton, or Hastings, 
or Folkestone, we may ask ourselves if it is certain that 
great Pullman car trains are really the best means of 
establishing communication between places about fifty or 
sixty miles apart. Is there yot reason to suppose that 
an improved type of light rolling stock might be produced 
and run successfully at a high speed by light engines ? 
There ought to be little difficulty in meeting the wishes 
of the travelling public by augmenting the number of 
trains, increasing their punctuality, and maintaining a 
high speed, while the dead weight moved would be much 
diminished. If we exclude two or three trains to Brighton 
each way, which carry City men to and fro, the trains 
are far too large for any useful purpose. We may point 
out that the whole drift of modern invention seems to be 
in favour of providing light and frequent high-speed trains 
between great centres either of trade or fashion; and 
with this drift the railway companies will do well to take 
account. The scheme of Mr. Behr for an electric 
line between Liverpool and Manchester has been virtually 
sanctioned by Parliament. A high-speed electric railway 
between London and Brighton has been suggested during 
the week. It appears to us that the railway companies 
will do well to consider whether or not they have been 
moving in quite the right direction. The huge rolling 
stock which answers very well in the United States, where 
the distances traversed are very great, does not seem to 
be just what is wanted for a run of fifty or a hundred 
miles in this country. Something much smaller, much 
lighter, more punctual, and faster than the great trains 
of coaches, one-fourth full, which we now run, would, we 
think, comply with all the legitimate demands of the 
public, and would be run at a greatly diminished expense 
per nile. In writing thus we believe that we are giving 
expression to the opinions of men who are best qualified 





to speak on the subject. We say publicly what has been 
said over and over again privately by locomotive superin- 
tendents, and accepted as true by traffic managers. 

In conclusion, we say that money must be saved some- 
how. Working expenses must be cut down, because it 
appears to be impossible to raise fares. The tendency is 
now to make coaching stock heavier and heavier, and 
locomotives bigger and bigger. Does this mean a reduc- 
tion in working expenses, or the contrary ? The question 
ought to be very carefully thrashed out. No doubt it is 
cheaper to run one very large locomotive than two, each 
of three-fourths the size. But is it not possible after all 
that neither the very big engine nor the pilot would be 
needed if a little more care were taken to keep down dead 
weight? The time has come, we think, when the railway 
companies will do well to make a stand. Let it be fully 
understood that there are certain luxuries which the 
travelling public cannot have. The companies, again, 
should consider what are the conditions of traffic that 
must be satisfied. That change is proceeding, and that 
passenger trains are daily growing heavier, is indisputable. 
All this represents increased expenditure. Is this in- 
creased expenditure really necessary? That is the 
question which directors and shareholders have to ask. 
It ought not to be impossible for the companies to combine 
and appoint a Committee to take evidence and settle a 
question, the answer to which is of the very last im- 
portance to the railways of Great Britain. 


SOUTH WALES COLLIERY EXPLOSIONS. 


Ir is unfortunate for everybody concerned, the 
Universal Colliery Company and the men who may have 
claims upon it, that the coroner’s inquest on the causes of 
the Senghenydd disaster has been so long adjourned. 
The local coroner, who is not without experience in these 
calamitous occurrences, must be aware that there cannot 
well be a Home-office investigation until he and the 
jurors have certified with as much circumstantiality 
as the evidence permits, what was the cause of death of 
some eighty men in a mine reported to be one of the 
safest in the South Wales coalfield. ‘‘ Crowner’s ’quest 
law” was a by-word in the days of Shakspere. The pro- 
crastination of a coroner’s inquest becomes something 
nearly resembling a scandal when it is postponed from 
time to time over six weeks. For the interval the Home 
Secretary is entirely irresponsible, and mining engineers 
throughout the country are awaiting fuller details than 
we were enabled to anticipate of Professor Galloway's 
report. It is difficult, indeed, to discover a reason why 
the Home-office should await the termination of an in- 
quest, in a catastrophe like that in the Aber Valley, before 
instituting a rigid investigation on its own account 
and by its own independent body of mining experts. 
Surely it is an unfortunate state of things that be- 
cause the coroner thinks that he must wait until 
the last bodies are recovered, or until the directors 
of the company give him an assurance that attempts 
at recovery are hopeless, Mr. Ritchie’s department is 
paralysed and Mr. William Galloway’s report is pigeon- 
holed for the time being. 

There is another aspect of the question which appeals 
with greater force alike to the sentimentalist and the 
practical man. According to our best information there 
are three bodies unexhumed from behind the falls which 
made the Pretoria district of the mine a charnel-house 
andatomb. Mr. William Abraham, M.P.—‘‘ Mabon ’— 
stated that the directors had determined to abandon 
that portion of the mine, and leave the bodies in situ 
until time may have erased their remains from anything 
but a future geologist’s ken. The directors, on the other 
hand, while admitting that two or more bodies remain 
near the Pretoria face, protest that they are not 
abandoning that particular branch of the workings, but, 
on the contrary, are causing a new headway to be con- 
structed from the Mafeking headings into the working at 
the eastern depth. It would not be an unusual thing, 
and it sometimes is an inevitable thing, that the bodies of 
victims in a colliery explosion have to receive their inter- 
ment where they died. One thinks in this connection of 
the Morfa disaster, and remembers that the pit had to be 
flooded to suppress the flames which had, beyond all 
question, consumed the remainsof the men who happened 
to be environed by an underground furnace. The differ- 
ence in the case of the Universal Colliery is that two of 
the missing men are supposed to have been the morning 
shot-firer and his assistant. The explosion, it may be 
recollected, took place about 4.45 a.m., when the last of 
the night shift was returning to the surface, two hours 
or so after the fireman and his ‘“‘butty” had descended 
to their duties in the underworks which the colliers were 
leaving. We know positively nothing whatever as to 
whether these doomed and still entombed men did any 
surreptitious shot-firing on that eventful morning. Their 
secrets are in their grave, and their grave is practically 
inaccessible, at any rate for months to come. 

But, as may have been noticed, many grievous 
sources of danger in mining operations, actually on 
the part of the men who are said to carry their lives 
in their bands, have been brought to light since the 
terrible death-roll was unfolded of the victims of the 
Universal Colliery explosion. There is the story of a 
Cwmaman miner who leaped into an underground tram, 
and in leaping trod upon a box of matches which some 
one else had carried down below. There is the verified 
account of a filled pipe being discovered under a piece of 
‘‘ fall’? in one heading in another pit in the Aberdare 
Valley. There is the acknowledgment on the part of 
colliery managers in the Merthyr and Aberdare Valleys 
that the workman is permitted, even under the pit bye- 
laws, to take loose tobacco with him to his working 
lace, because “he wants to chew it.” Since the 

ginning of the year a host of men have been haled 
before the magistrates in the colliery valleys for carrying 
matches or pipes with them to their working stalls. The 
fines inflicted seem to run on an average of 5s.; some- 
times 2s. 6d., and sometimes 10s. It would be a random 





remark to say that the South Wales magistrates, stipen- 
diaries included, connived at practices so fraught with 
peril. The more reasonable interpretation is that the 
justices think that the colliery management should more 
rigorously insist on its right of search of every workman 
descending the shaft. 


oe 





ELECTRIFICATION OF THE UNDERGROUND, 


No clearer outline of the whole history of the electrificg. 
tion of the District and Metropolitan Railways could be 
desired than that which Colonel Mellor provided at the half. 
yearly general meeting of the latter company on this day 
week. We have been at some pains to follow the stages of 
progress of a scheme which has aroused more than ordinary 
interest, and our readers are already well acquainted with 
the main facts, but in view of the present deadlock it wil] 
not be out of place to recapitulate one or two of the salient 
points which Colonel Mellor brought out in hisaddress. The 
speaker made it abundantly clear that there was no matter 
of disagreement between the two companies as to the 
system of electrification to be employed until the arrival of 
the ‘American group’ upon the scene. Mr. Parker and 
Sir William Preece, representing the two companies, so far 
impressed a Joint Committee of inquiry with their 
report of the Ganz system, that a resolution was passed 
recommending that a joint letter should be addressed 
to Messrs. Ganz and Co., accepting their tender, subject 
to the approval of their system by the Board of Trade. Such 
a letter was actually sent last March. At this stage Mr. 
Yerkes came forward with his now historic proposal. A 
meeting of the directors of the two companies, at which he 
was present, was brought to an end by the statement, by Mr. 
Yerkes, that in no case would the Ganz system be adopted. 
The Metropolitan Railway Company could not see its way to 
consent to the rejection of a system which was considered by 
the joint advisers of the two companies so advantageous ; 
and subsequently, when the District Company applied to 
Parliament for powers to force their system on the Metro- 
politan Company, the directors felt bound to oppose them. 
They asked for an ‘independent tribunal’ to settle the 
system which should be adopted by both companies, and 
“that tribunal, he was glad to say, they had got.” Some 
figures which the.chairman gave are sufficiently striking. 
They are, it must be admitted, “ paper’ figures only at 
present, but even if the economies mentioned could be only 
partially realised, they would carry no little weight. It was 
estimated that, from the fact that no sub-stations were 
required in the Ganz system, £150,000 in capital and £10,000 
in annual upkeep would be saved. They were advised, he 
said, that the total cost of the Ganz system would be at least 
30 to 40 per cent. less than the American system. If these 
figures or anything approaching them can be verified, the issue 
should scarcely be doubtful, but it is rumoured that at present 
the Board of Trade is opposed to the Ganz system on account 
of the high tension employed. In the Times of Wednesday 
last a long letter from Mr. Yerkes is printed. A large por 
tion of this letter is devoted to a statement of the financial 
position; but the reasons for refusing to adopt the Ganz 
system on the District Railway are given. They are based 
solely on the ground that it is a new and untried plan, and 
that the-company is far safer in adopting a method that is 
well known than in taking up a system which has scarcely 
passed the experimental stage. Of the difference of the cost of 
the two installations not a word is said; but Mr. Yerkes 
expresses himself anxious to obtain the best that can be had. 
We must confess that this timidity of Mr. Yerkes about 
adopting a novelty, because it is a novelty, seems to us rather 
an anomaly. We were under the impression that there 
was no stronger American characteristic than that of being 
thoroughly up to date. 


COAL AND WAGES, 

ARE we on the eve of another coal crisis? The colliers’ 
wages question is again coming to the front, though per- 
haps not in so acute a form as on some previous occasions. 
The truth is that the fall which has occurred in coal prices 
is making coalmasters uneasy on the score of wages which 
they are paying. These are declared to be too high compared 
with the selling prices coal is now commanding in the 
home markets especially, and the colliers are considered 
not to be bearing their fair share of the change which 
has come over trade since the passing away of the ‘“ boom.” 
The earliest indications of unrest on the wages question are to 
be found in Cumberland and in Scotland. The Cumberland 
coalowners have just informed their colliers that they must 
claim a reduction equal to no less than about 25 per cent., and 
that unless this is granted they cannot compete with the other 
districts. The West of Scotland masters, while declaring 
that a fresh reduction in wages is warranted, are not so 
decided on the point as the Fife and Lochian owners, who 
are at this moment very strongly pressing for a reduction. 
The amount of the drop which has been asked for in Cumber- 
land is so large as to afford plenty of room for negotiation, 
and an amicable settlement there should be possible. Across 
the border matters wear a more serious aspect, the difference 
of opinion between the owners even threatening to break up 
the Coal Conciliation Board. We sincerely hope, however, 
that a wiser spirit will prevail than to allow an institution, 
which has certainly worked for the good of both owners and 
men in Scotland, to be sacrificed to a passing trial of 
patience. No wages movement has yet been begun by the 
coalowners of South or West Yorkshire, notwithstanding the 
large concessions which have this season had to be made on 
gas coal and steam coal contracts; but unless the arrange- 
ment with the Miners’ (National) Federation Executive is to 
be considered as binding as the laws of the Medes and 
Persians, it can scarcely be that a demand for some reduction 
can be very long delayed. The position of the coal trade 
secures the more attention just now in view of what is 
understood to be practically the decision of the Government 
to appoint another Royal Commission upon the subject of 
our coal supplies. The Argyle Commission in 1871 made no 
attempt to differentiate between our coal deposits at work- 
able and unworkable depths. Such differentiation must 
now, however, certainly be made, the more so as thirty 
years ago 4000ft. was regarded as the workable limit, 
peered to-day our engineers can deal with nearly double this 

epth, 








An Imperial decree, which has just been issued, orders 
that all the employés of the Viadicaucas Railway shall be furnish«d 
with guns and side-arms, 
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PUMPING ENGINES AT HAMPTON. 


In our issues of April 26th and May 3rd we gave a short 
description and some engravings of the new pumping 
engines of the Southwark and Vauxhall Company's Rivers- 
dale Works at Hampton. We will now proceed to give a 
much more detailed description of these engines, which we 
are enabled to fully illustrate by the courtesy of Mr. J. W. 
Restler, the company’s chief engineer, who has put all the 
drawings at our disposal. It will be remembered that the 
new buildings of this company were formally opened on May 
30th last, though the engines had already been at work for 
some considerable time. The engine- house is some 
195ft. long, with an extreme breadth of nearly 4Oft. 
It is very lofty and well lighted, not only by means of 
lofty windows, but by a half glazed roof. The Saerdenes 
next door to the engine-house is 77ft. long by 43ft. wide, and 
contains, as has already been explained, two batteries of five 
Babcock and Wilcox boilers working at 200 lb. pressure, 
aud each having 1827 square feet of heating surface. An 
economiser by the Babcock and Wilcox Company is pro- 
vided for each battery of boilers. The flues from the 
boilers are led underground to a square chimney of the well- 
known graceful design always employed by this company. 
It has a 30} square feet area opening at the top, and is 
about 120ft. high. Running end on with the boiler-house is 
an extensive coal-store, and at the end of this are a 
smithy and workshop. Both these have already proved of 
value to the company, and have occasioned consider- 
able saving in the cost of necessary repairs. This plan, 
together with the outside view of the new buildings—shown 
on page 434 of our issue of April 26th—will serve to give an 
excellent idea of the magnitude of the company’s present 
extension to its works. 

In examining the engine-house, which we have been 
enabled to do on many occasions, we could not help 
being struck with the excellence, not only of the engines 
themselves, but of the general design and arrangement of the 
whole. Not so very many years ago it was considered the 

















| possible damage and annoyance ? 


secured by a nut, washer, and pin. The two outer box 
standards, namely, those carrying the high and low-pressure 
cylinders, have facings cast on their backs for the air and 
circulating pump lever brackets; facings also being provided 
to take the pedestal brackets for the main valve and expan- 
sion gear, as explained later. Of course, the front faces 
of the box standards also carry the slide and guide bars. 
The entablature is of cast iron, and is in three sections. 
To its outer edge are affixed brackets for carrying the 
cylinder platform and gangway. It has bracket flanges on 
its upper surface, which are turned to fit the bottoms of the 
cylinders. 

In subsequent issues we propose illustrating parts of the 
engines in detail and giving further descriptive particulars. 








UNDERGROUND RAILWAYS FOR LONDON. 

THE Joint Select Committee of the House of Lords and 
the House of Commons issued on Friday last their report 
on the various underground railways which it is proposed to 
make and enlarge in the London area. Ten Bills in all were 
before the Committee, namely, the following :—Central 
London ; Charing Cross, Euston, and Hampstead, No. 1 and 
No. 2; Islington and Euston ; King’s-road ; West and South 
London Junction; City and North-east Suburban; North- 
east London; Brompton and Piccadilly-circus; Charing 
Cross; Hammersmith and District; and Picadilly and 
City. The terms of the reference to the Committee were as 
follows :—(1) Whether the lines of route for underground 
railways in and near London, proposed by Bills which have 
been or may be introduced during the present session, are 
best calculated to afford facilities for present and probable 
future traffic; and, if not, what modification of those lines of 
route are desirable? (2) What special provisions (if any) 
should be made for the protection of the owners, lessees, and 
occupiers of properties adjacent to underground railways from 
(3) What special terms 
and conditions (if any) as to construction and working should 
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EXTENSIONS AT THE RIVERDALE PUMPING 


best practice to put in beam engines for all water-pumping 


operations. Many engines of that type are now working 
satisfactorily. Here, however, we have a very different 
pattern. The Hampton engines are of the _ triple- 


expansion marine type, and they are working admirably. 


In spite of having to repeat what we have said in | 


former issues, we will pr 
as to make this article as complete in itself as possible. 
supplement to this issue shows sectional views through the 
engine-house. There are three sets of triple-expansion inverted 
vertical engines, with their cranks set at an angle of 120 deg. 
to one another. The bed-plate of each of the engines is 
carried on four steel girders of H section, 17ft. 9in. long, 
lft. 3in. wide, and 3ft. deep, which are braced together with 
arched connecting girders. The girders are supported on, 
and carried in, the brickwork of the piers in the pump 
chamber. They are held down at their ends by 2in. 
bolts, 11ft. 3in. long. The bed-plates proper are in 
three parts. They are of cast iron, and the underside is planed 
where it sits on the girders. The main bearings—of which 
there are six, not counting those which come outside 
the fly-wheels, hereafter to be mentioned—are 13in. in 
diameter and 18in. long. They are of phosphor bronze, and 
were bored with one machine at one setting. The crank- 
shaft—again omitting the portions carrying the fly-wheels— 
is 26ft. 3in. long, and is arranged in sections, each section being 
a counterpart of any other section, so as to be entirely inter- 
a At each flange joint there are six 3in. steel 
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to describe these in detail, so | 
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be imposed upon the promoters? (4) Whether any, and 
which, of the schemes proposed by the said Bills should not 
be proceeded with during the present session ? 

Acting on the general import of the terms of reference, the 
Committee did not consider that they had to deal with 
financial questions, nor with any special engineering details, 
nor, save partially and indirectly, with questions of competi- 
tion. No evidence, therefore, was called upon these points. 


| The difficulties met with during the deliberations of the 


The cranks are 1ft. 10in. wide where the bearing | 


comes, and 8in. thick. The crank pins are 1ft. in diameter | 


and 14in. long. There are two fly-wheels, placed at opposite | 


ends of the shaft. These fly-wheels are 15ft. in diameter, and 
have rims 12in. wide by 15in. deep. They are cast in two 
pieces, and are wonderfully accurate in their finish, there 
being no side movement visible when they are revolving. 
One of the fly-wheels, that at the left end, is fitted with an 
internal rack, and for each engine a Galloway’s self-releasing 
hand-barring gear is provided. There are extra bearings, 
carried on blocks of stone set in concrete, to take the pro- 
longation of the shaft away from the engine, the diameter of 
the shaft for these portions being 144in. 

_ The cylinders are supported by box standards of the 
inverted Y shape at the back and by polished steel columns, 
with a slight backward rake, in front. There are three box 
standards and six columns to each engine. The latter are 
10in. in diameter at the bottom and taper at the top to 8tin., 
and are each fitted with a massive base and cap. They are 
turned down to 4in. in diameter at top and bottom, and fit 
into holes bored in the base plate and entablature, being 





Committee were greatly increased by the fact that while a 
considerable number of underground railways have been 
sanctioned by Parliament, some of these have not yet been 
commenced, and others are only partially constructed. In 
coming to conclusions as to the best routes for underground 
railways, says the report, decisions must be materially 
influenced by this fact. The Committee suggest that, in 
dealing with the question of routes, the following points 
should be borne in mind :—Underground railways or tram- 
ways in London and its immediate suburbs, which are 
capable of extension, and which at present connect with 
surface tramlines, omnibuses, &c., appear to be the best 
method of dealing with the present traffic and with the 
probable requirements of increasing population; these 
underground railways should connect centres of traffic, or 
centres of traffic with districts whence large numbers of 
people are carried daily to and from their work in London 
and the suburbs; Parliament should very carefully consider 
all applications by authorised lines for extension of time 
where the lines have remained in abeyance for a number of 
years, since the result of this backwardness has in some cases 
been to prevent other companies coming forward to construct 
lines along the same route; the Committee think that the 
London County Council and the City Corporation should be 
permitted to oppose applications for renewal, even though 
they may not have opposed the original scheme ; underground 
lines, it is decided, may be worked at the termini on the 
shuttle system, or by means of terminal loops, but the Com- 
mittee think that very great caution should be exercised in 
sanctioning such loops in the heart of the City; confluent 
junctions inside tubes are deprecated ; the Committee concurs 
in the recommendations of the Joint Committee of 1892 as to 
the acquisition of wayleaves, and recommends that, since the 
object of the railways is to relieve congested traffic, the 
stations should be constructed, as far as possible, to avoid 
the discharge of passengers into crowded streets; and that 
interchange stations shall be placed, wherever practicable, at 
those points where underground railways cross one another, 
and that these stations should be connected by subways. 
Regarding subsidence due to construction and vibration 





due to working, the Committee are very terse. They hold 
that each railway should be considered in the light of its own 
circumstances as to whether or not subsidence is likely to 
occur, and seeing that Lord Rayleigh’s Committee are at 
present investigating the question of vibration due to work- 
ing, they simply recommend that a clause should be 
inserted in every Bill binding the company to adopt and 
give effect to the recommendations, &c., which Lord Ray- 
leigh’s Committee may make. In the case of a line already 
authorised, such a clause could be properly imposed if, and 
when, application is made to Parliament for an extension of 
time or of works. 

The Committee consider that all Acts should contain 
clauses imposing obligations to run trains in the early 
hours of the morning for the accommodation of workmen 
at specified fares. The clauses of the Central London Rail- 
way Act, 1900, are suggested as being well adapted to secure 
the desired result. The Committee have taken a consider- 
able amount of evidence as to through fares for the various 
systems of railway proposed, and as to uniformity of fares. 
While there would be obvious advantages to the travelling 
public in both these proposals, and they would commend 
them to the consideration of the various companies, they 
cannot make any practical suggestion for their adoption so 
long as the interests involved are in various hands, but they 
recommend that the Board of Trade should make a report 
to Parliament every five or ten years on the working of these 
railways, of their relations to one another, and on the 
reasonableness of the fares charged thereon. They consider 
that such a report, while giving no absolute power regulating 
the conduct of the railways, would have a very strong moral 
effect in inducing the companies to take a reasonable view of 
their duties to the public. 

The Committee then proceed to consider in detail the 
various Bills submitted to them. The Central London Rail- 
way seeks powers to make loops at each end of its line. 
The Committee report that the Bill may be referred toa 
Parliamentary Committee in ordinary course, but hold that, 
whereas there can be no objection to a loop at the western 
terminus, there is more difficulty with respect to the proposed 
loop at the City end of the line. The Charing Cross, Euston, 
and Hampstead Bills, Nos. 1 and 2, may also be referred to a 
Committee. It is held, however, that there should be no 
confluent junction on the authorised line, but that one of the 
branches should join end on, and that the other should be 
connected by an interchange station. The Islington and 
Euston Bill is referred to Committee without remark. The 
King’s-road Bill is also referred if interchange stations are 
provided at Victoria. An extension to Putney Bridge is 
recommended as desirable. The West and South London 
Junction Bill is also referred, and regarding the pro- 
posal to have an end-on junction with the North- 
West London, which might involve the abandon- 
ment of the line between the Marble Arch and Pad- 
dington, the Committee think, on the whole, that the 
scheme proposed in the Bill is the best, as securing direct 
through route between Paddington and Victoria Stations. 
The City and North-East Suburban and the North-East 
London Bills are remarked on together. An extension 
further north of the North-East London is proposed as being 
very desirable, but the Chingford branch is not wanted if the 
City and North-East Suburban is sanctioned. The portion 
of the City and North-East Suburban from the centre of the 
City should not proceed vid Bishopsgate, but along, say, 
Leadenhall-street, so as to give Whitechapel rapid transit 
facilities. Subject to these remarks, both these Bills are like- 
wise referred to Parliamentary Committees. With regard to 
the Brompton and Piccadilly - circus, Charing Cross, 
Hammersmith and District, and Piccadilly and City Bills, 
the Committee are of opinion that there ought to be one 
through line from Hammersmith along Piccadilly to 
Piccadilly-circus and the City, and that there should be an 
end-on junction near Piccadilly-circus between the Hammer- 
smith line and the City and Piccadilly line, or, failing this, a 
junction at Charing Cross, so as to give a through route to 
the City. The Committee do not approve of the proposed 
extension of the Brompton and Piccadilly-circus line to 
Bloomsbury-square, but with a through line to the City from 
Hammersmith think that an extension from Piccadilly- 
circus to the Angel at Islington should be favourably 
considered. 

The question of underground railways in London and the 
suburbs and of their working is so complicated, and of such 
importance, from a financial as well as traffic point of view, 
that the Committee are disposed to agree with the views of 
the Corporation of London and the London County Council, 
that in some way there should be a more direct control and 
supervision of all projects for such underground railways. 
Whether this should be effected by the supervision of some 
public department as the Board of Trade, or by some body 
like the Light Railways Commission, or by a Joint Committee 
of members of both Houses of Parliamert, appointed at the 
beginning of each session, to consider all projects affecting 
the relief and distribution of traffic in or near London, is a 
question which appears to them to deserve serious considera- 
tion. 

The railways should be constructed on sound economical 
principles and without undue inflation of capital. The 
Committee recommend that the Board of Trade should 
insert in each Bill a model clause based upon that in the 
Light Railways Act, with such modifications as may be 
necessary, giving powers to the City Corporation or the 
County Councils in the counties in which the railways would 
be constructed, either to construct or to aid in the construc- 
tion of the lines. 

It has indirectly been brought to the notice of the Com- 
mittee that another system of underground locomotion— 
namely, that of subways or shallow tunnels immediately 
under the surface of the roadways—has been success- 
fully developed, and is in process of further extension, 
both on the Continent and in America. The Committee 
have heard no evidence with regard to this system ; but in 
view of the large amount of capital involved in the schemes 
now before Parliament, and the importance of utilising it 
to the best public advantage, the Committee recommend 
that an early inquiry should be held by the Board of Trade 
upon this question. 








Tue report of the Electric Supply Committee of the 
Birmingham Corporation states that owing to the necessity of 
making provision for the future development of the department, 
and in view of the probable need for electric energy for tramway 

urposes, the committee purchase the site of the old Birmingham 

eneral Hospital, at £23,000, for a generating station. The site 
has an area of 19,400 one aa and the ultimate cost of the 
works is estimated at £239,220, 
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PNEUMATICALLY-WORKED RAILWAY SIGNALS. 


On Wednesday last, at the invitation of the British Pneu- 
matic Railway Signal Company, a large party went down by 
special train from Waterloo to Grateley, near Salisbury, to 
inspect the low-pressure pneumatic interlocking system 
which has just been applied to the signals, switches, &c., at 
that station. Among those invited were a number of well- 
known railway men, not only from this country but from the 
Continent and from America. The inventor of the system is 
an American—Mr. F. L. Dodgson, of Rochester, New York, 
and an especial interest attaches to the present installation 
in that Grateley Station is the first in this country to be so 
equipped, though in the United States a number of installa- 
tions have, so we understand, been successfully at work for 
some time. A notable instance may be cited in the Grand 
Ceutral Railway Yard of New York City. Here there is a plant 
consisting of 176 levers—22 of which are spares—and it has 
been in operation since November Ist, 1900. The manager 
of this line, Mr. J. H. Franklin, in a report dated May 14th 
last, says that since starting and to the time of reporting 
there had only been one failure in 40,552 lever movements, 
while during the month of April last there was only one 
failure in 130,000 lever movements. The amount of train 
detention during the month of April amounted in the aggre- 
gate to five minutes. In short, Mr. Franklin is most 
enthusiastic about the working of the system, and says he 
cannot speak too highly of it. Testimony such as this from 
such a source is strong evidence in favour of the system, but 
in addition to this—and other reports of a like nature from 
other American engineers—Mr. Sam Fay, of the London and 
South-Western Railway, himself paid a visit to America last 
year, and as a result advised his company to tentatively 
adopt the system on a portion of its line, the part chosen 
being that already mentioned, namely, Grateley. We may 
be pardoned for expressing regret that the invention is not 
by one of our own countrymen, but we may gather some 
consolation from the fact that the whole of the manufacture 
of the parts necessary for this system is, so we are informed, 
now taking place at Evans, O’Donnell, and Co.’s Works, at 
Chippenham, by British labour, British capital, and British 
machines, Mr. O’Donnell having taken over the British and 
colonial rights of the system. 

It has been for some time recognised by the railway 
engineers of this country that on the other side of the 
Atlantic methods of signalling very different from our own 
were being introduced. For a long time it was not realised 
that perhaps some of these methods might possess advan- 
tages over systems which had long been existent, and had 
long worked well on our railways. That Mr. Fay should be 
giving a power-worked plant what may be considered a fairly 
extensive trial shows, however, that he at all events is of 
opinion that the system we are about to describe possesses 
sterling merits, for English railway companies are exceed- 
ingly conservative in matters of this kind. We shall not be 
surprised to hear that other companies, now that the plunge 
has been made by one, will follow suit, for when all that can 
be said for the manual system has been urged there is no 
doubt that it leaves much to be desired. 

The apparatus in use at Grateley claims to have five 
characteristic features :—(1) It requires no force but air to 
work it, the lever movements requiring no force at all. 
(2) The air pressure is low. It will normally be 151b. per 
square inch, though at present, while the apparatus is new, 
it is somewhat higher, having been on Wednesday, as a fact, 
about 181b. (3) Every movement is accomplished by air 
pressure, nothing depending on gravity, or springs, or 
withdrawal or reduction of pressure. In other words, the 
action is positive. (4) Except when movement of a switch 
or a signal is being made, ordinary atmospheric pressure 
onlyis in all the pipes, save in the main trunk pipe line, which 
is always under pressure. (5) The final portion of the stroke 
of the lever is automatic. The very fact that this final 
movement occurs shows that the requisite movement has 
been made. Thus, if a signal has not been pulled down, or 
if a set of points have not been sent home, the final move- 
ment is not made, and the signalman knows that something 
is amiss. Moreover, he knows exactly where to look for 
what is wrong. 

The company supplying the apparatus further claims that 
with it one signalman can do the work of three with any 
manual plant, and states that this claim is based upon the 
actual experience of the several American railways which 
have installations on this system. Moreover, in cases where 
with a manual system two boxes would be required to do 
the necessary work of manipulating the points and signals, 
with the low-pressure pneumatic interlocking system only 
one box is required. This is the case at Grateley, which has, 
besides up and down main lines, a platform loop, goodsyard, &c. 

In the present issue it is impossible, owing to lack of time, 
to go minutely into the details of the working of the appara- 
tus at Grateley, though we purpose, for the benefit of those 
of our readers who may not have yet had an opportunity of 
inspecting or reading about this system, to go more fully into 
the matter on a future occasion. At the moment we must 
content ourselves with briefiy outlining the salient 
features. To begin with, the source of power is, as 
already stated, compressed air. The compression is per- 
formed by one of two compressors—the other being standby 
—the motive power in each case being a gasoline engine 
direct coupled to the air compressor. The power of the 
engines installed is about 8 horse-power each, but we are 
informed that this is eight times too great, only 1 horse- 
power being required for the plant at Grateley, the larger 
engines and compressors being put in simply because no 
smaller apparatus could be procured within the required time. 
The air after compression is delivered through a number of 
vertical pipes, which act as a condenser, into two reservoirs. 
A main runs from these reservoirs up and down the line to the 
farthest signals, and also tothe cabin. The size of this pipe is 
2in. to begin with, and it diminishes towards the far end in 
each case. This is what may be termed the power main. The 
air from it does all the work. Each signal and each set of 
points is provided with an actuating cylinder and a special 
set of mechanism, which is connected to the lever-controlled 
valves in the signal cabin by means of gin. pipes. We are 
informed that 95 per cent. of the piping employed is of this 
size. A fin. pipe, generally quite short in length, connects 
the power main with the signal or switch mechanism. In 
the signal-box there are a number of sliding levers—in this 
case seventy-two—each controlling a switch or a signal. The 
total movement of these necessary to be made by hand is only 
some2in. It can be made without effort. The result of a move- 
ment is to admit air, at a pressure reduced from the main 15 Ib. 

pressure to from 4 lb. to 7 lb. by means of a reducing valve, 





It is not intended that it should. 
a relay, which in its turn opens a valve and allows the higher- 
pressure air from the power main to enter the actuating 
cylinder of the switch or signal, and so do the work. The 
very motion of the signal or switch operates a further 
valve, which allows of a further pipe running back to the 
lever to be put into communication with the lower-pressure 


work. It only actuates 


air. The result is that a valve is opened, a pin raised, and 
the stroke of the lever, which before the signal or switch move- 
ment was completed could not be pulled further out, is auto- 
matically completed and the interlocking brought about. The 
reverse process of putting the signal to danger or opening 
the switch is a repetition backwards of exactly the same 
series of operations. At Grateley on Wednesday there was a 
demonstration under actual working conditions of the whole 
system, and everything worked satisfactorily. 








WORK IN COMPRESSED AIR. 


THE completion took place recently of that portion of the 

Greenwich footway tunnel which has been constructed under 
compressed air, and an interesting report on the work in 
this respect has been prepared by Messrs. M. Leslie and 
Macmorran, the medical officers who were appointed by the 
London County Council to attend to cases of sickness among 
the men caused by working in compressed air. The report, 
which it is considered may be of service to those placed in 
charge of men employed under similar circumstances, points 
out that the most important and responsible task has been 
the selection of workmen altogether suitable for the work. 
The most scrupulous care was exercised both in the primary 
examination of all hands, and in the re-examinations at 
regular intervals of the various gangs. During the exami- 
nations it was found that men who had previously worked in 
compressed air were by no means exempt from rejection. 
Many of the old workmen were kept under constant surveil- 
lance, while many were rejected because a large percentage 
of them were found to have deviations from the normal in 
their heart action. Strangely enough, however, such cases as 
were provisionally passed, after a few days in compressed 
air, no longer betrayed a trace of the previous peculiarity of 
the sounds of the heart. The report states that it is deserv- 
ing of notice that, within reasonable limits, age should not 
influence the passing of an otherwise healthy man. Some of 
the best workmen are men well past their prime, and they 
have never been sick. On the other hand, any man showing 
moderately marked signs of sluggish organs, whether 
stomach, liver, or kidneys—not necessarily diseased—has 
been most strenuously declined, as has also anyone exhibit- 
ing traces of gout or alcoholism; and all suffering temporarily 
from any complaint have, on detection, been suspended until 
entirely recovered. To render security against the last- 
named condition, rules were prepared and prominently 
posted refusing compensation to any workman who went 
into compressed air suffering from any illness or from 
the effects of alcoholism; similarly to anyone who did not 
immediately report such illness, and leave names and 
addresses in order that they might be seen as soon as possible, 
and the nature of their complaints ascertained. In this way 
many claims were disallowed and some disproved. 
The report mentions that a total of 122 men were 
examined, of whom seventeen, or 13°9 per cent., were 
rejected summarily. Six men, or 5°‘7 per cent., were 
rejected after having worked for longer or _ shorter 
periods, making a total percentage of rejections of 18-8. 
There were five cases of accident, of which only one was 
serious; nine cases of illness due to or complicated by the 
effects of compressed air; fifteen cases of illness, not due to 
or complicated by the effects of compressed air; and there 
was one death which was not caused or contributed to by 
working under these conditions. All the gangs were warned 
not to indulge in smoking immediately after coming out of 
the tunnel while fasting, and, similarly, not to partake of 
alcohol, as at least one case of caisson disease could be traced 
to these causes. The medical officers consider this record to 
be satisfactory. During the construction of the tunnel an 
attempt was made to purify the air going into the tunnel by 
the absorption of the excess of carbonic acid gas by screens of 
caustic soda, and the report suggests that an even better 
method—that of a blow-off tube from the shield where the 
gas most accumulates—ought to be adopted where practicable. 
The former arrangement has certainly been productive of 
sufficiently good results to justify its use in other similar 
undertakings. The report concludes by stating that the cases 
of caisson disease have been so few and of such a slight 
nature that they have afforded only meagre scope for the 
study of the actual causes of the malady. 











PROFESSOR TAIT. 





Ir is by no means generally known that Professor Tait, 
who for so many years held the Chair of Natural Philosophy 
in Edinburgh University, died on July 4th, suddenly, at 
Challenger Lodge, Wardie. His name will no doubt be best 
known to our readers as the part author of Thomson and 
Tait’s ‘“‘ Natural Philosophy,” a book which did much to 
revolutionise the world’s views concerning dynamics, and 
which is even now regarded as “advanced.” To Tait the 
world mainly owes the modern theory of energy. We can 
heartily commend to our readers a most appreciative and 
intelligent biographical notice from the pen of Professor 
Chrystal, which will be found in the last issue of Nature. 








JOHN PALFREEMAN, —After a very brief illness the death occurred 
on Thursday morning of Mr. John Palfreeman, resident engineer 
at the Houses of Parliament. Mr. Palfreeman held this position 
nearly four years, and for many years previous had charge of the 
engineering departmentat the Royal Courts of Justice. Before enter- 
ing the public service the deceased gentleman was associated with 
the Manchester Steam Users’ Association and Messrs. Galloways. 
Mr. Palfreeman was extremely courteous and obliging, and members 
of both Houses of Parliament will regret his untimely death. 


THE LIABILITY OF TRADES UNIoNS.—At a meeting of the 
Rhondda Federation of Miners on Monday, Mr. Morgan, referring 
to the decision of the House of Lords on the Taff Vale Railway 
dispute, said, that it was most serious for them as trades unionists. 
If a strike occurred in a local colliery, and the company could 
prove that it had been brought about by ‘‘ Mabon” or himself as 
agents, the district could be sued for financial compensation for 
loss sustained, although the agents may have acted without con- 
sulting the district. It was hardly probable, he thought, that the 





NAVAL ORDNANCE.* 
By Lieut. A. TREVOR Dawson, of London, 


NAVAL ordnance embraces most of the branches of the science of 
which the mechanical engineer is the master, and has this further 
importance, that upon its effective application to our fleet the 
Empire depends for supremacy, independence, almost for exist. 
ence, It is true there are other elements necessary to the fighting 
efficiency of a warship—speed, invulnerability, and radius of 
action ; but these vary according to the duty the ship has to per. 
form, and with our vast Empire marching the territory and 
touching the susceptibilities of almost every Power, such duties 
are many. Gun power, however, must always be a dominant 
factor, and there is only one class of naval ordnance suitable, and 
that the best obtainable for the purpose, irrespective almost of 
financial considerations. 

The urgent lesson taught by recent naval warfare is the claimant 
need for quick-firing, high-powered guns, well protected by 
armour of the highest resisting quality. There is no need to 
enforce the importance of long range; any ship with this 
advantage can ‘‘play” with a better or equally armoured vessel 
having artillery of less power ; and as to gun protection, it may be 
recalled that when the American ships attacked Cervera’s fleet in 
their ill-fated rush from Santiago, the Spanish crews were driven 
from their gun positions by a hail of 1 and 2-pounder shot, while 
the ships and their deck structures were pounded by the Gin, 

uick-firers and the larger breech-loaders of theiropponents. Had 
the Spanish gun positions been adequately protected, and their 

unners enabled to continue fighting their weapons, there would 
en been a less one-sided contest. It is of vital importance there- 
fore to consider the rapidity of fire and power of guns of several of 
his Majesty’s ships, which, although constructed only a few years 
ago, are deficient owing to the recent great increase in the energy 
of guns. It is impossible to re-design these cruisers, but new guns 
of greater power and a higher rate of fire could easily be fitted at 
little cost, adding greatly to the fighting efficiency of the ships, 
Probably one of the most hopeful auguries is found in the fact that 
Admiral May, who did such splendid service to the Navy by his 
experimental and research work in the gunnery ship Excellent, 
is now Controller of the Navy, in succession to Admiral 
Wilson, who himself introduced s» many improvements into the 
service, 

As an instance of the inferiority in gun power of some of our 
comparatively new cruisers, a comparison is made in Table I. of 
the aggregate energy of the guns of H.M.S. Diadem, which was 
launched in 1896, just five years ago, and of H.M.S. Hogue, 
practically of the same size, now being fitted out at Vickers’ Naval 
Construction Works at Barrow-in-Furness, The basis of compari- 
son is the most accurate one of the striking energy which the guns 
develop when utilised to the best advantage in a given time. For 
this comparison the velocities of the 6in. gun of the Diadem and 
Hogue are assumed to be respectively 2150ft. and 2550ft. per 
second, giving energies, at 3000 yards range, of 1416 foot-tons and 
1996 foot-tons, and the velocity of the 9°2in. gun is 2720ft. per 
second, representing an energy of 11,564 foot-tons at 3000 yards, 
The rapidity of fire obtained is indicated in the table. The 
12-pounder guns and those of less calibre are not included, as their 
power in determining the issue of an action at long range would be 
small. The result of the comparison is that the total striking 
energy of the Hogue is almost double that of the Diadem— 
296,516 foot-tons against 158,592 foot-tons. This surely is a con 
dition which calls for consideration, especially as it is but a fair 
representation of the increase in the power of the guns to-day, 
and at this early point in the review of the whole question the 
author would like to associate the firm of Sir W. G, Armstrong, 
Whitworth, and Co., Limited, as well as Vickers, Sons, and Maxim, 
Limited, with the great advance made in recent years in all 
departments of ordnance. 


TABLE I. 
Total.Energy per Minute of the Guns in Two Cruisers Fighting 


at 3000 Yards Range. 
On first-class cruiser Diadem, On armoured cruiser Hogtic, 
launched in 1896. launched in 1900. 
Sixteen 6in. guns, with a muzzle Twelve 6in. guns, with a muzzle 
velocity of 2150 foot-seconds, velocity of 2550 foot-seconds, 


and firing at the rate of nine 
ruunds per minute, will give 
an energy of 215,568 foot-tons. 
id 


and firing at the ratc of seven 
rounds per minute, will give a 
total energy — 158,592 foot- 
tons. 

Two 9-2in. guns, with a muzzle 
velocity of 2720 foot-seconds, 
and firing at the rate of three 
and a-half rounds per minute, 
will give an energy—80,45 
foot-tons. 


Total energy—i58,502 foot-tons. Total energy — 296,516 foot-tons. 


This comparison is made on the assumption that the Service 
explosive, namely, cordite, is utilised ; if, however, nitro-cellulose 
powder were used in the more modern guns of H.M.S. Hogue, 
which are equally well designed for its use, and would havea much 
longer life, notwithstanding the increased energy, the twelve 6in. 
guns would then have a velocity of 2800 foot-seconds, and, firing at 
the same rate, would give an energy of 259,740 foot-tons ; and the 
two 9°2in. guns call heme an energy of 91,966 foot-tons, firing at 
the same rate, and with a velocity of 2900 foot-seconds. The total 
striking energy of the Hogue would thus become 351,706 foot-tons, 
as against 158,592 foot-tons of the Diadem—a condition which can 
easily be realised when manufacturers are given the necessary 
orders, 

The progress indicated in Table I., it is significant to note, is not 
confined to British ships; more importance perhaps is given to 
the subject of war material by the general public in the United 
States, France, Germany, and perhaps Russia, than by the people 
of Britain, notwithstanding the fact that our responsibilities are 
immeasurably greater, and that the weakening of our sea power 
must tend to seriously imperil the position of our great Indian 
Empire, the Dominion of Canada, the Commonwealth of Australia, 
and the other Colonies. As an instance of this, it may be 
mentioned that the great forges and steel works at Creusot, St. 
Chamond, Chatillon, Commentry, and other works abroad, have in 
the last three or four years more than doubled their productive 
capacity, and are now working at the highest pressure, while in 
this country men are being discharged from the great factories 
where ships, guns, and other munitions of war are made. Public 
opinion abroad really insists on all the great firms being kept con- 
tinually and fully employed, in order to keep pace with the ship- 
building programmes of maritime contemporaries, 

After referring to the various types of gun construction, the 
speaker went on to discuss breech-closing gears. The only 
serious advantage which can be claimed for the block or wedge 
type of mechanism is that, generally speaking, it is simpler in con- 
struction, but it necessitates a continuation of the gun tubes 
beyond the breech end; as this sos nomromgg is otherwise non- 
effective, the extra weight counterbalances the advantage of 
simplicity. The wedge system has been adopted generally in 
Germany and Austria, and many of the smaller countries of 
Europe and South America. The breech screw form is much more 
generally utilised, having been accepted by Great Britain, France, 
the United States, Russia, Spain, Italy, &c. Indeed, it may be 
considered the best form of breech-closing device at present in use, 
and its general features may be referred to. 

The py of the screw mechanism depends principally on 
whether it is desired to utilise a metallic case obturator or the 
plastic pad system. In both cases, however, the form of breech 
screw used is to a great extent a governing factor, and is of great. 
importance. The type of screw invented by Mr, Axel Welin, a 
Swedish engineer, is the one at. present mostly used in modern 
artillery mechanisms, the British Government having generally 











to pipes running to the particular switch or signal controlled 
by the lever. This lower pressure actually does but little 





workers of the country were going to remain silent under that 
decision. 


* The Institution of Mechanical Engineers, 
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adopted it, as well also as the United States of America, while 
several other countries have equipments now under experiment. 
'The construction of the screw is such that, in the case of the 12in. 
mechanism, three-quarters of the circumference can be utilised as 
threaded surface, leaving one-quarter only-non-effective for taking 
up the backward thrust due to the explosion of the propellant in 
the gun chamber. In the case of the 6in. breech screw two-thirds 
of the circumference can be screwed, and one-third only is thus 
non-effective. The length and weight of the plug for a given 
resistance can thus be reduced, effecting a still greater saving in 
the =o of metal at the breech end of the gun, while there is 
great advantage in the general arrangement of the mechanism 
owing to the shorter screw. The author has experimented with 
this screw in connection with a 15-pounder field gun, firing the 
gun with the breech rather more than half open ;_the portion of 
the screw in bearing—rather less than half the ordinary shearing 
section—proved sufficient to hold it in place even under proof 
pressure, and no damage to the mechanism resulted. is experi- 
ment showed the great strength, utility, and efficiency of this form 
of screw, while great saving in weight is effec Thus the 
breech screw of the 6in. gun of this improved type, Fig. 1, weighs 
116 lb.; the parallel screw for the same calibre gun, Fig. 2, weighs 
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Fig. 1 Fig. 2 Fig. 3 
178 lb., and the type of screw partially coned and partially parallel, 
for the same strength, Fig. 3, weighs about 212 Ib. The saving 
effected in the Welin form over the ordinary parallel form is at 
least 35 per cent. in the breech screw alone, and a great deal more 
in the annulus of steel forming the rear portion of the gun into 
which the screw gears. A long series of experiments conclusively 
sroved that this form of screw is the best at present utilised for 
reech mechanisms, either of the De Bange obturator type or of the 
more usual form of metallic case system of obturation. 
‘The author also discussed 


Tue Motive POWER FOR WorKING LARGE GUNS WITHIN TURRETS 
OR BARBETTES, 

Hydraulic versus steam, air, and electric motive power.—The 
mounting for the gun is as important as the gun itself or as its 
breech mechanism, because upon the efficiency of the mounting the 
rate of fire depends, The structure, while extremely mobile, must 
be sufficiently strong to transmit to the ship the strains that result 
from the enormous energies developed when the gun is fired. The 
rapidity and accuracy of aimed fire are controlled to a large extent 
by machinery—the elevating and training gear, the means of 
supplying the gun with projectiles and powder, the hoist, the 
rammers, &c. The motive power by which this machinery is 
operated considerably influences the general efficiency of the 
mounting, and on this point there is much difference of opinion. 
This is one of the several questions where the varied experience of 
the mechanical engineer can assist the ordnance designer. Vary- 
ing circumstances affect the general rules, and necessitate special 
divergence from any principle laid down ; but the author is much 
inclined in favour of hydraulic power for the general operation of 
the mounting, in preference to electricity, compressed air, or 
steam. 

Steam power.—For sea service it is very important to avoid any 
system which will cause the lower deck and compartments in the 
ship to become heated, especially as there is usually great 
difficulty in —— such places to make them habitable. 
Steam engines with their pipe leads, valves, &c., which must 
radiate much heat, are impracticable from this cause alone ; but 
in addition to this disadvantage, they are next to impossible inside 
a turret, owing to the danger of the gunners being scalded in the 
possible contingency of joints being damaged or pipes broken in 
action. Again, in consequence of the intermittent nature of the 
work done, there is likelihood of failure owing to the steam con- 
densing in the cylinders and steam leads, This might be over- 
come by a properly-designed system of draining, but this would 
add complications, 

Compressed air pp ati pee air has one great advantage 
in comparison with steam—no return pipe system is required, as 
all machines may exhaust into the atmosphere, and by so doing 
would materially assist in the ventilation of the turret. The noise, 
however, made by the free exhaust is very objectionable. Com- 
pressed air, to be economical, must be worked at a very high 
pressure, and a damaged pipe might therefore cause an explosion 
with serious results. Air-compressing engines are usually run at a 
high speed, and necessitate the employment of gear trains—a con- 
dition extravagant and noisy. 

Electric power.—Electricity, when compared with steam and air, 
has many advantages ; no pipes are required, the conductors are 
extremely light as com with the pipes which they would 
displace, and they can be led anywhere. On the other hand, there 
are a number of serious poe: eters involved. ll electric 
motors of reasonable weight and size for the pu must runata 
very high speed, necessitating heavy gear trains, which involve 
much loss of power and a great deal of noise. Difficulty, too, is 
frequently experienced in discovering the cause of failure which 
occasionally occurs either in the motor, controllers, or conductors. 
Special safety cut-outs are required to prevent motors from over- 
heating. It is also practically impossible to utilise electricity for 
running heavy guns back to the firing position after recoil, In 
training and elevating by electricity, great difficulty is always 
experienced in getting dead slow movements to enable the gun to 
be perfectly sighted on the target. Many devices have been 
introduced to overcome this drawback, but none have proved quite 
satisfactory ; an electric motor can scarcely be started at slow 
speed, Again, it is generally stated as one of the advantages of 
electric over hydraulic power that if a wire breaks it is more easily 
repaired. This, however, is not the experience of the author, as it 
has often proved most difficult to detect quickly a short or broken 
circuit. With hydraulic power the escape of water is certain and 
is easily discovered, and since the introduction of flexible piping, a 
broken pipe is quickly repaired by replacing the whole piece between 
the two stop-cocks, 

_Hydraulic power.—Hydraulic power has practically none of the 
disadvantages enumerated for the other systems of power described. 
Pipes can be laid anywhere, they give out no heat, if they are 
damaged no explosion takes place, and the damage can easily be 
discovered and quickly repaired. Hydraulic machines can in most 
cases be applied direct for elevating, running out and in, lifting 
ammunition, and for agg iene a &c., in the shell rooms and 
other of the ship. ey work practically in silence. The 
vertical and horizontal running of the gun is under perfect control, 
the dead slow movement required being obtained with the greatest 
facility and precision, 

For sea service the source of the hydraulic power on board ship is 
usually a pumping engine so designed as to obviate the necessity 
for an accumulator. One engine is fitted for each turret and placed 
in a compartment below the armour deck, the arrangement of 
valves being such that either or both can work any or both of the 
mountings, These engines are of the compound tandem type, each 
with four cylinders and two pumps placed in line. They are 
Provided with speed and pressure governors to admit of variations 








in the speed from 3 to 110 revolutions per minute, with pressures 
within 1000 lb. and 1100 lb, persquareinch. The ay Pel 
acting for suction work, double-acting for delivery. Large tanks 
built into the ship are provided for storing fresh water, in which 
there is a slight admixture of soft soap and oil for the lubricating 
of internal surfaces, Salt water may be used in an emergency, but 
this is not commendable. Duplicate sets of piping are provided 
throughout the ship, To keep down weight these are usually made 
of manganese bronze, a material of about twice the strength of the 
copper formerly adopted. 

Entering upon the subject of propellants, the author said :— 

In regard to propelling powders for guns there is not much 
difference of opinion, except in Great Britain, as to the most suit- 
able compound ; most countries have adopted, or are about to 
adopt, a nitro-cellulose powder. For use with rifles, England, Italy, 
and Norway may be said to be the only countries now using a nitro- 
glycerine composition of powder, whereas Germany, Austria, 
France, Russia, the United States, Spain, Denmark, Roumania, 
and the Spanish-American States utilise entirely a nitro-cellulose 
compound. In regard to the explosives used for heavier artillery, 
Great Britain, Italy, and Austria are the only countries which have 

rmanently retained the nitro-glycerine form, whereas Germany, 

‘rance, Russia, the United States, Spain, and Japan utilise nitro- 
cellulose powder. 

The most important considerations in determining the best com- 
position of powder to be adopted are, firstly, its keeping qualities 
and safety under normal climatic conditions; secondly, its capability 
of obtaining the highest possible ballistics and consequently the 
flattest trajectory ; and thirdly, its regularity in results, so that the 
ballistics may not be seriously atfected by change of temperature 
or by the wearing away of the gun due to excessive erosion. All 
these qualities are secured by the use of a properly manufactured 
nitro-cellulose powder, whereas none of these conditions can be 
said to be met by any powder containing nitro-glycerine. 

At the present time the Russian Government manufacture the 
largest — of nitro-cellulose powder. Up to about two years 
ago all the conditions enumerated were not fulfilled, owing to the 
nitro-cellulose used for the powder not being quite satisfactory ; 
but since then they have obtained the best results by using the 
system ——— y the Cologne Rotweil Company at their factory 
at Schluselberg. In France and Russia also great difficulty was 
experienced at the outset in obtaining a really suitable nitro-cellu- 
lose, and in carrying out the necessary operations to render the 
powder really homogeneous and safe. Indeed it is only by careful 
study and much experiment that the manufacture of nitro-cellulose 
powder has now me really reliable and stable. The most 
serious experimental work in tion with this matter has been 
carried out by the Cologne Rotweil Company, at whose establish- 
ment extensive chemical research is always in progress, The 
Russian Government realised this some years ago, and in conse- 
quence gave this company a large number of orders, rendering it 
possible for them to establish large works in Russia for the develop- 
ment and manufacture of this highly important artillery necessity. 
Thus the average production in Russia of nitro-cellulose powder, 
manufactured upon a Rotweil system, amounts now to about 400 
tons per annum. 

It may not have been quite appropriate to introduce the subject 
of powder into a paper on the mechanical engineering details of 
ordnance, but the reference made is probably justified by the 
important results following from the use of propelling powder of the 
nitro-cellulose composition. Indeed, it is, in the author’s opinion, 
the only suitable compound for use with high power artillery ; and 
as experiments have convinced the author that powders containing 
even a small proportion of nitro-glycerine are unsuited to guns 
developing high velocity, he believes that the British authorities | 
any well advised in adopting the nitro-cellulose compound. 
Difficulties, no doubt, would attend such change at the outset; but 
the wear of the guns at p t, with all attendant disadvantages, 











makes the alteration almost imperative, especially when great power 
and rapidity of fire are sought for, as erosion increases at a much 
higher percentage with nitro-glycerine, and necessitates an ex- 
ceptionally large reserve of being kept. So long, however, 
as we have in positions of influence men of such perspicacity 
and judgment, actuated by the true progressive spirit, as Sir 
Henry Brackenbury, with such eminently practical and experi- 
enced advisory engineers as Sir Benjamin Baker, there is no 
reason for any despondency or any lack of faith in the future. 
This view is at the same time quite compatible with an earnest | 
advocacy of the reforms dictated by personal experience ; that is | 
but the duty of the citizen. 





Passing on to the question of submarines, Lieut. Dawson re- 
marked :— 

To some extent the Marconi system of telegraphy affects the 
— of utility of the submarine, as the operation of blockading 
no longer entails the use of so many vessels, because the distance 
through which a message can be signalled at sea has so much 
increased that one of our ships off the French coast may communi- 
cate direct with its base in Britain. It is true the speed of the 
submarine boat is not great, but progress is certain. When the 
Whitehead torpedo was first introduced it had a low speed, and 
generally speaking was very uncertain as to its direction, depth, and 
applied utility. Now, however, it is capable of running within a 
few inches of the — depth at a speed of over 37 miles an hour 
for a range up to yards, and hitting the point aimed at with 
almost the same precision asa gun. In the same manner there is 
no doubt the submarine boat. will be improved, while there is a 

reat field for develop t in tion with the secondary 

ttery. Here, indeed, as in many other respects, one finds that 
close interchange of interests bet the mechanical engineer and 
the artillerist which affords some justification for bringing before 
this Institution a subject of such t interest to the profession, 
fraught as it is also with such vital importance to every citizen. 














POWER HAMMERS. 


AN action was heard in the London Chancery Division on Wednes- 
day and Thursday, 24thand 25th ult., before Mr. Justice Kekewich, in 
which Mr. W. R. Pilkington, of Accrington, carrying on business as 
Peter Pilkington, was plaintiff, and the Yeakley Vacuum Hammer 
Company were the defendants. Mr. R. Ogden Lawrence, K.C., and 
Mr. A. J. Walter—instructed by Mr. Sprake—appeared for the 
plaintiff, and Mr. Moulton, K.C., and Mr. Colam were for the 
defendants, The plaintiff claimed an injunction against the 
defendants to restrain them from infringing his patent right in 
atmospheric power hammers, plaintiff having acquired his patent 
by assignment from Mr. Thomas Jameson, the patentee. Defend- 
ants admitted the infringement, but denied that plaintiff had any 
right to the patent, as they alleged a prior publication by them of 
the principle for which the patent was granted. At the same time 
the defendants admitted having themselves taken out a patent for 
the same invention at a later period than the patent obtained by 
Mr. Jameson. 

Mr. Lawrence submitted that as the infringement was admitted, 
it was for the defendants to prove the prior publication. Mr. 
Justice Kekewich held that that was the proper course, and 
witnesses were called by counsel on behalf of the defendants, who 
stated that communications having reference to the principle of the 
a had been made by them to a Mr. Abbott, of Penrith, and a 

r. Stalker. It was admitted, however, in cross-examination, that 
the communications made to them were so made for the purpose of 
finding out the utility of the invention, and were confidential 
communications made with the understanding that the patent was 
to be applied for. 

Mr. Justice Kekewich held, without calling witnesses for the 
plaintiff, that the defendants had entirely failed to make out their 
case, and gave a verdict on all points for the plaintiff. On the 
application of Mr. Lawrence, the Judge also granted a certificate of 
the validity of plaintiff's patent. The verdict also carried costs.— 
The Accrington Division Gazette, 











TUNBRIDGE WELLS TELEPHONES.—The following information in 
connection with the new system of telephones which the Tunbridge 
Wells municipal authorities have just put into service may be of 
interest to our readers. The new system will cost £10,000. Ten 
miles of cable have been laid down. The entire scheme covers an 
area of 240 square miles. There-.are four main cables running to 
the Exchange. The largest of these cables has 314 — of wires, 


two having 168 pairs, and one 48 pairs. The cables are paper 
insulated, lead covered, and sheathed with two coati of steel 
tape. The conductor is *028 for all cables laid within half a mile 


| of the Exchange, and ‘036 outside the half-mile limit. The induc- 


tive capacity is less than ‘07 microfarads per mile for the ‘028 
conductor, and less than ‘08 microfarads for the 036 conductor. 
After laying, each wire was tested at a pressure of 150 volts, 
with all other wires to earth. An air-pressure test of 20 lb. toa 
square inch was also put on to the lead-covered underground 
cables to test the wi joints. To enable this to be done at each 
joint an air-tight gun-metal nozzle was fixed on with a screw cap. 


\ Each joint is enclosed in a wooden box, which is filled up with 








Fig. 4. 72-inch BL. Gun. 
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_2500 YARDS RANGE _ 


The diagram of the 12in. gun—Fig. 4—shows well the value of 
increased velocity, the dangerous space of an object 30ft. high ata 
fighting range of 2500 yards being increased by 162 yards in 523 
yards when the muzzle velocity is accelerated from 2500ft. to 
2700ft. per second. The former velocity is obtained with cordite— 
a nitro-glycerine compound—and the latter with nitro-cellulose 
powder. In the diagram of 6in. guns the velocity of a gun firing at 

foot-seconds is compared with the British gun now in most of 
our warships rather than with the latest type which is now being 
ut into all the new ships, In this case the dangerous space at 
3500 yards distance from the gun is increased from 226 yards to 
465 yards for a target 30ft. high, which would represent the free- 
board of a warship or merchantman. These special cases establish 
the importance of high velocity in modern naval artillery, for at sea 
it is quite impossible to accurately judge distances at once, and 
such errors in range need not involve the missing of the ship if the 
guns were of the highest possible energy, which means low trajec- 
tory, and consequently an extended danger zone. 

‘The diagram showing the curves of comparative energies of 
various types of 6in. guns indicates that if the British gun makes 
use of a nitro-cellulose powder giving a velocity of about 2800 
foot-seconds, it will be well ahead in energy of the 6°4in. French 
gun, to which it corresponds, The 6in. gun installed in the 
majority of our ships, however, is not nearly so powerful as this 
particular weapon, as evidenced by the diagram. This t dis- 





crepancy in power could be eliminated, even with these old- 
fashioned guns, by slightly enlarging the chamber, and by utilising 
a nitro-cellulose powder instead of cordite. This simple modifica- 
tion would result in the main armament of the majority of our 
battleships and cruisers being greatly improved. 
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| bitumen. The cables are laid in trenches 18in. deep, and are pro- 


tected by a V-shaped wooden casing. 

FEED-WATER HEATERS FOR LOCOMOTIVES.—One of the reports pre- 
sented at the recent annual convention of the American locomotive 
superintendents dealt with the question of reducing fuel consump- 
tion, and stated that a majority of the engines now built are com- 
pounds, and show an economy of 15 to 25 per cent. in fuel. Using 
the exhaust steam from the cylinders and air-brake pump for heat- 
ing feed water is one of the most promising directions in which to 
effect a reduction in locomotive fuel consumption. This can be 
applied to existing engines with moderate expense, and has been 
used with success. e average temperature of water is 50 to 
60 deg. Fah., and if the feed water can be maintained at 200 deg. 
there would be a saving of some 12 per cent. in fuel. The water 
would be handled by a hot-water pump. The forward part of one 
leg of the tender tank would have a partition extending to within 
}in. of the bottom, forming a hot-water tank holding about 400 
gallons. The exhaust steam from the air pump, steam feed pump, 
and main cylinders is carried back, and enters the bottom of this 
tank by a 3in. pipe extending up through the top of the tank— 
where an air cock is fitted—and then down again nearly to the 
bottom. A skimmer pipe carries off any oil when the tank is full, 
and also serves as a blow-off should the water get above 212 deg., 
so that the pressure will not blow out the hot water under the par- 
tition into the cold water part of the tank. The suction for the 
feed pump has a 3in. hinged pipe fitted with a float at the outer 
end, which is a ed to keep the open end of the pipe about 4in. 
below the level of the water. Besides the pump, the engine would 
have an injector connected to the cold part of the tender tank for 
supplying the boiler in case of emergency. 
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ABER SWING BRIDGE, CARNARVON. 





In 1897 the Corporation cf Carnarvon obtained an Act of 
Parliament empowering them, amongst other things, to con- 
struct a swing bridge across the “‘ Old Harbour ”—1.e., across 
the river Seiont at its junction with the Menai Strait—with 
a view to an improved road along the shore, and the opening 
up of the district generally. The work was commenced in 
June, 1898, completed in January, 1900, and the bridge was 
opened to the public on the 1st of March—St. David’s Day— 
the same year. The position of the bridge is shown on the site 
plan below. It is designed for ordinary local traftic—a full load 
of people, or two tons on one pair of wheels—and is in place 
of an ancient ferry, the right to which was purchased by the 
Corporation. 

The piers are on screw piles down to the rock. The abut- 
ment on the Carnarvon side is on the rock, which crops up at 
this point ; on the opposite side—Coed Helen—it is on con- 
crete on the foreshore. The swing portion is 156ft. long, 
with a navigable passage 85ft. wide between the fenders. 
The two fixed spans are together about 95ft. long. The road- 
way has a clear width of 12ft., a camber of lin., and a head- 
way of 13ft. It is level in the centre, has a gradient of 
1 in 95 on the fixed spans at the Carnarvon end, and 1 in 58 
on the short arm of the bridge at the Coed Helen end. 

.. The circular girder under the rollers, which is subject to 








| ABER BRIDGE. 
| SITE PLAN 








partial submersion in extreme high tides, is of iron. The 
remainder of the girder work is of steel, with a breaking 
strain of 27 to 31 tons, and an extension of 20 per cent. in 
10in. The main girders of the swing are 13ft. 4in. deep at 
the centre. All the ties, as well as the struts, are stiffened 
with light bracing. The weight is distributed over the circle 
of rollers by strong cross girders ; by special outside girders.— 
which receive their load through raking struts from the top— 
by smaller supplementary girders; and through the lower 
booms of the main girders, stiffened for the purpose by short 
vertical struts and horizontal ties. The cross girders are 
spaced 5ft. apart, centre to centre. Over these are longi- 
tudinal planks 13in. by 4in., of creosoted pitch pine, grooved 
and tongued ; and over these on the roadway is a wearing 
surface of oak, 2in. thick. The footways are of pitch pine 
planks 3in. thick, with angle iron kerbs. Including the 
weight of the ballast box there is about 30 tons of counter- 
balance on the short arm of the bridge, about 14 tons being 
in castings bolted to the webs of the main girders, and the 
remainder in pig iron, &c.,in the box. The main girders 
of the fixed spans are 5ft. deep, with angle steel lattice bars. 
The cross girders and roadway are approximately the same 
as on the swing. Fender timbers are bolted to the outside 
of all main girders. 

The piles are steel bars, 6in. in diameter, with cast iron 











screws, 3ft. 9in.in diameter. The point of each screw is 
forced some inches into the rock, which is of a soft, slatey 





At the centre pier the rock is 


nature, easily penetrated. 
about 43ft. below high water, at the outer pier of the fixed 
spans about 33ft., and at the intermediate pier about 26ft. 
In the centre pier there are twelve piles in a circle under the 


rollers, and one in the centre. In each of the other piers 
there are three piles in line, at right angles with the bridge. 
All bracing is of 2in. iron rods, with horizontal bars of 6in. 
by 5in. by gin. angle iron. : 
The turntable racers are 20ft. 6in. in diameter, with 
twenty-four rollers 1ft. 9in. in diameter; paths and rollers 
are of cast iron. The motive power is a Crossley gas engine 
of 2 brake horse-power, which, by an arrangement of friction 
clutches, &c., both turns the bridge and works the end 
chocks. The gas is conveyed across the river in a 2in. 
galvanised pipe, and there is a large cast iron water trap, 


Helen side. At low tide the river bed is dry, except for 
the fresh water stream. The rack is fixed to the live ring, 
an arrangement designed and patented by Mr. Wawn some 
years ago, and described in its application to Castletown 
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SECTION OF BRIDGE 


Bridge, in the ‘‘ Minutes of Proceedings” of the Institution 
of Civil Engineers, vol. xcii. It has since been used on 
other bridges, including one at Tien-tsin, illustrated in THE | 
ENGINEER in 1889. 

The two end chocks on each main girder are worked 
through a sort of screw-jack on the upper platform, the 
motion being conveyed by levers and thrust rods. The 
screws hold the chocks in place and prevent any chance of 
their working back. As the four chocks approach the end of 
their stroke in either direction, the clutch is automati- 
cally thrown out by an arrangement of striking gear, 
actuated by a screw on one of the shafts. The chocks are 
wedge-shaped, and the lower surfaces run on rollers to 
reduce the friction. They support the rolling load and take 
up any depression due to the action of the sun on the top 
members, but they are not intended to lift any portion of the 
weight of the bridge. Hand power gear is provided in the 
engine-house, in case of a failure in the gas supply or 
engine. 

The stone for the abutments, toll-house, &c., is from Traeth 





with detachable pump, at the lowest point on the Coed | 






Brychan, in the north of Anglesey. It is worked in courses and 
set in cement mortar. Ornamental lamps are fixed on the 
pillars in the parapet walls, and a modified form of the same 
lamp is fixed on the outer end of each fixed girder. The 
fender jetties are of pitch pine, with piles 13in. square, fitted 
with 301b. shoes. A platform extends the whole length on 
the side next the river. 

As the main portion of the longer jetty is liable to be covered 
in very high tides, the ends—clear of the swing—are raised 
2ft. 3in. and 3ft. respectively, to about the level of the bridge 
platform. 

Bollards areffixed at intervals to assist vessels in hauling 
through, 2nd at a lower level there are ring-bolts in the timber 
work for the same purpose. The signal balls and lamps 
required by the Trinity House are fixed on the top of the 
main girders, and there is a lightning conductor on the top 
of the engine-house. The engineer was Mr. C. Wawn, 
M. Inst. C.E., of Carnarvon, formerly of Westminster. The 
contractors were John Cochrane and Sons, of Westminster, 
who were represented on the work by Mr. A. Guest. The sub- 
contractors for the ironwork were A. Handyside and Co., of 
Derby. The total cost of the bridge and approaches, exclusive 
of the purchase of the ferry rights, was slightly under £8000. 














O?NAMENTAL LAMP STANDARD 


We give herewith a number of engravings of different por- 
tions of this bridge, together with a reproduction from a 
| photograph of the entire bridge taken by Mr. J. D. Davies, of 
| Carnarvon. 
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R.H.S. CURVES. 





| We have received from Cassell and Co., Limited, a box con- 
| tainingaseries of cardboard draughtsmen’s curves, called by the 
inventor, Professor R. H. Smith, ‘‘ Reversible Homogeneous 
Scaled Curved Templates.”” They mark a stage of progress 
in mechanical drawing, for they are intended to replace the 
haphazard and fancy shapes of the customary French curves 
by an outline which can be scientifically defined and has 
| persistent qualities. Each curve has a constant rate of 
| increase of curvature per unit of arc, the complete series 
| ranging from fin. change of radius per inch of arc up to 6in. 
per lin. of arc. Fifteen curves are thus embodied in the 
series, but several have been divided for convenience and 
strength, so that there are actually twenty-three templates: 
the greatest cut to a maximum radius of 18ft. Besides their 
homogeneity, the curves have other excellent qualities. For 
one thing, a scale of inches decimally divided is engraved on 
each side, so that the card can be reversed and the particular 
part required known at once without marking in the way 
usual with French curves. Then a row of figures appears 
below the scale, and gives the rate of curvature at every 
point, a fact which would come in usefully in many graphical 
calculations. Further, from the nature of the curves, they 
reduce to scale without trouble. Thus, if a drawing be made 
to scale, so that on it lin. represents 1ft. or 1 chain, &c., 
then on the template the inches of the two scales of arc- 
length and radius represent to true scale the feet, chains, 
&c., of the full-sized curves. All these points are brought 
out in an excellent little monograph, doubtless written by 
the inventor, which is worth reading for its lucidity, whether 
one decides to acquire a set of curves or not. We have little 
doubt that the publishers would be happy to send it to any- 
one interested. We think, after a careful study of these 
templates, that draughtsmen will find them a very great 
improvement on the curves usually employed. They are 
worthy of attention because they are conceived scientifically, 
and because in materialising the widespread law of regular 
and gradual change, they put it in the power of the draughts- 
man to keep within that law with little difficulty. 











Tue new French submarine Triton is the sixth of 
those completed since the beginning of the year, and the third of 
those finished at Cherbourg during that time. She was laid down 
last August. She is a perfected Narval. Her displacement is 
106 tons ; length, 1114ft.; beam, 137ft. Like the Narval, she has 
two sets of motors, steam for use above and electricity for use 
when submerged. Her steam engines develop 217 horse-power, 
and her speed is about 12 knots. Her complement is two officers 
and nine men, She will carry four torpedo tubes. Her cost is 
£24,700. 
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LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 





ENGLISH AND AMERICAN BRIDGE WORK. 


Si1n,—The placing of an order for 7000 tons of bridgework for the | 


Uganda Railway with an American firm must be considered as a 
serious matter, following as it does the discussions of which the 
placing of former orders in America aroused a year or two ago, 
and bearing in mind the fact that British bridge works are, at the 
present time, short of work. That an outcry should be made 
against it is comprehensible ; but is the nature of the cry of the 
right kind ? 
in Parliament, it seems to be insinuated that American firms have 
more favourable conditions offered them, that some English firms 
are not even invited to tender, that our rivals have longer time 
given them to prepare their tenders, &c.; in fact, generally that 
the British manufacturer is subjected to some malevolent influence. 
In India the usual supplication of a native for work is ‘‘ Main 
gharib admi hai ”—I am a poor man. 
require well and properly is not of the slightest account to him. 


Something similar is the case under consideration ; for American | 


firms—a fact of which the powers that be have apparently satisfied 
themselves—can do bridge work cheaper and quicker than British 
firms, yet the plea of the British manufacturer seems to be that of 
the Indian native, ‘‘Give us work because we want it.” This 
whining is un-English. What ought to be said is—‘‘ It seems very 
evident that in the open market these Americans beat us. Why ?” 
And having found out, to be prepared for it next time. Little 
would seem to have been learned from the lessons of the past few 
years, or why has this Uganda work gone to America, Had such 
an inroad been made into an American trade it is a moral cer- 
tainty they would have been ready for us. It is more than a decade 
ago since the tocsin was sounded when Clark and Co. went to 
America for Peruvian bridges, because in a time even of English 
depression they could only get their requirements satisfied from 
that country. 

We may take it as an absolute truism that no British Colony, 
Government, or firm would place an order in America if they 
could place it on equally favourable terms in Great Britain. Two 
entirely different systems of competition have hitherto existed in 
the two countries. In America there has been always competition 
in design, price, and time of delivery. In England competition in 
price only. 

It is the narrowness of the English method of competition which 
is entirely responsible for the present state of things. Had our 
competitions in the past been as keen in design and promptness as 
they have been in price we would be holding our own at the 
ae time against the world. Even now in only one direction 

ave we much to fear, if we make up our minds to get export 
bridgework, and that is the enormous natural resources for the 
economical production of steel, vide the paper by the late Jeremiah 
Head in Inst. C.E. “Proceedings”; this, according to Sir 
Lowthian Bell, is not very serious, but it must not be overlooked 


So far as can be gathered from the questions asked | 


That he can do what you | 


that such things as the recent absurdly inflated prices of coal do 
not assist us, 

We do turn out large quantities of bridgework, both for home 
and abroad. Only the latter concerns us at present. In workman- 
ship and quality our work is the best that can be procured, 
and second to none; but the time it takes to produce and the 
costly character of the work handicap us seriously in open compe- 
| tition. We have lost great quantities of bridgework, far more 
| than is perhaps generally known, supplied to the countries with 
**the open door,” but the requirements of our Indian and colonial 
dependencies have compensated somewhat. Unfortunately, now, 
they, too, seem determined to buy in the best all-round market, 
so it is absolutely necessary that we face the matter squarely, and 
sift the causes to the bottom. 

Much is being said about the consulting engineer to the effect 
that he blocks the way ; that nothing can be done whilst the 
present system exists, &c. Those who say this have but the 
smallest idea of the reality of our great railway consulting engi- 
| neers, and the enormous volume and variety of materials which 
| have to pass under their control. That they do call for tenders 
| for bridges to designs fixed upon by themselves is mainly due to 
| the fact that past experience has indicated that little or no reliance 
| is to be placed upon the designs which manufacturers are com- 


| petent to submit. 
quite unreasonable time for competition designs and tenders, they 
are submitted in such an irregular manner, show such absence of 
| knowledge of bridge design, that the time lost in investigating them 
would be sufficient to prepare half a dozen satisfactory productions ; 


consequently the present procedureisadopted, forif itdoesnotensure | 


the most economical design, itat leastassuresequality of competition, 
and a production in which the consulting engineer can rely. The 
saving of a small percentage in weight per ton is a matter of little 


consequence to a manufacturer when it may gain or lose hima con- 
tract. There is not the least doubt that if a bridge firm could lay 
before consulting engineers price lists of perfectly designed railway 
bridges, equal to the requirements of their railways, and which 
could be produced cheaper and quicker than those suggested by 
the consulting engineer, that he would not be doing his duty to 
his directors if he failed to recommend their adoption. But have 
we a firm of manufacturers with such a set of designs, though 
standard moving loads for Indian bridges have been available for 
them to design to for many years? The railway consulting 
engineer does not profess to be a bridge specialist ; he is an 








engineer of eminence and of varied knowledge, who is prepared to 
recommend to his board of directors what can be relied upon for 
the requirements of their railway, be it a locomotive, a weighing 
machine, a permanent way inspector, or the cloth for a pointsman’s 
puggaree. 

Some of the designs which emanate from our consulting 
engineers’ offices are very adversely criticised, and frequently not 
without justification, for without doubt many of them do display 
lavishness and prodigality of work and material, though others 
are equally modern, economical, and up to date. This, however, 
is more the concern of the shareholders in the railway than that 
of any one else. Many causes tend to the weightiness of these 
designs, For one thing, bridgework was absurdly cheap per 





consideration to the railway consulting engineer, but it is of vital | 


The case usually being that after waiting a | 


| 
| 











ton for a long time, and when a bridge which cost £25 per 
ton in 1872 could subsequently be bought for £12, why trouble 
to reduce the weight because it is now made of steel in- 
stead of iron. Leave it as it is; it is 100 per cent. cheaper 
than the former bridge and 25 per cent. stronger, so the share- 
holders get a more reliable bridge for less money. Again, many of 
the bridges made in England to consulting engineers’ designs are 
what may be termed draughtsmen’s bridges—that is tosay, although 
for the same railway and of identically the same span, a new set of 
drawings is prepared with an alteration in the number of panels or 
a few inches in depth, &c., involving work more of the copying 
order than the result of research and the endeavour to develop tho 
fittest. Many such designs have appeared in the technical press, 
but one rarely sees the designs which emanate from the best offices, 
and are in many cases all that can be desired. 

Bridgework of the foregoing description will be available for 
our bridge manufacturers for probably many years to come, 
especially when supported by the stipulation that ‘‘only British 
manufacture will be accepte: It has a highly respectable, goo: 
old Tory, crusted port flavour about it. It is never made in a 
hurry, there is no bustle; it goes through a period of elaboraty 
drawings, invitations for tenders and formal acceptance, and 
arrives in the bridge works, where it stays so long on hand that 
the staff get quite a fondness for it, and it is often with a sigh of 
regret that they see the spans which have meandered through 
their drawing-offices, template rooms, shops, been erected tem- 
porarily and become a conspicuous object in the landscape, taken 
down and disappear. 

English manufacturers will rarely undertake erection abroad or 
even shipment to a foreign port, and their shop methods are so 
crude that there is absolute necessity for this assemblage of every 
part for the satisfaction of the inspecting officer. 

This is not the work we are losing now, though it is possible 
that the knowledge now being gained will reduce the quantity 
manufacturers have been favoured with in the past. What we 
cannot do is to supply the buyer who comes into the market of 


” 


| the world and says, ‘I want a bridge, the best and the cheapest, 


delivered in the minimum time.” It is under conditions of tender- 
ing and contracting such as these that the American has fostered 
and developed such a system that we get the state of things which 
came as a surprise to all at the Atbara incident. Some of the salient 
features of this transaction will bear repeating—they are extracted 
from Mr. Khuen’s paper read before the Engineers’ Club, Phila- 
delphia. 

Required a 4ft. 84in. gauge railway bridge of seven spans, also 
pier caps for erection on existing cylinders, 150ft. centre to centre, 
superstructure to be of such a design that the bridge could be 
erected without any staging or works of any kind in the water- 
way, the river being in flood during the period of erection. 

Six English firms and three American firms were invited to 
tender. Only the following tirms quoted :— 

Price per ton, Delivery. 
Patent Shaft and Axle Co. .. £15 14s. 6d. .. Liverpool 182 days. 
Maryland Steel Co. .. .. £10 14s,8d. .. New York 105 days. 
Union Bridge Co. .. -» £18 0s, 5d. .. 65 days. 
Pencoyd Ironworks «« £11 188, 4d... 42 days. 


The weights of the spans are not given, but one is justified in 
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ssuming that the weight of the English design would be heavier 
han the American. 
The finished bridge as supplied weighed as follows :— 


Tons, 
Permanent structure, or 80-2 tons perspan .. .. 561} 
Erection plant and traveller.. .. .. .. «. «.. 54 
CO I. 4k 0d, os cs we ce ue oe 
Duplicates and oxtras .. .. 1. 2. 22 oo oe 1} 

674 


The following is the diary of operations :— 
January 7th.—First inquiry received. 
January 18th.—An a ded specification received stipulating 
special erection, involving complete alteration 
of design. 

January 16th.—Stipulation as to loads on bridge received. 

January 20th.—Tender sent to England complying with all con- 
ditions, or in four days after final particulars 
received. 

January 24th.—Order received for bridge. 

January 26th.--Span of girders altered from 150ft. to 147ft. 

February 6th.—Work in hand. 

March 7th.—Entire structure sent away from works. 


Total time from receipt of final date to date of shipment forty 
days, from which deduct seven days during which the works were 
closed owing to a blizzard, and four Sundays, leaving twenty-nine 
actual working days, during which a design of a special and un- 
usual character was conceived, the details both of the spans and 
erection plant worked out, and the whole completed ready for 
erection. 

The above is a truly wonderful performance, and a matter to be 
read, marked, learned, and inwardly digested. That the time in 
which the work was done is exceptional, even for an American 
firm, is admitted. Such a case as this, and whether we like it or 
not, has to be met and faced ; and if this outside open trade is to 
be got—and a good deal, too, of the work we have hitherto con- 
sidered our right—we must start at once to put our house in 
order. As Lord Rosebery has stated, the future will be an age of 
intense commercial competition. In bridgework, at least, we are 
feeling it, and we start handicapped by the traditional state of 
-_— already alluded to—untrained men and conservative 
ideas. 

Bridge-builders who intend to enter the lists against their 
American competitors will have to be daring men, for the capital 
involved will be large, and the probability of return small, whilst 
the labour will be considerable, and a long period for development, 
which ought to have been started years ago, will be required before 
we can be in full swing. 

Two preliminary things are essential, first an English standard 
of live loads ; that is to say, typical engineZand axle loads for 
broad gauge, narrow gauge, and metre gauge, and these should 
be subdivided into maximum mean and maximum loads. The 
system of uniformly distributed loads recently suggested by 
W. B. Farr in his paper read before the Inst. C.E. is not to be 
recommended, here are well-known methods by which the 
maximum stress in the members of any girder can be obtained 
with greater exactitude, and the expenditure of only an hour or 
two hours’ labour. Secondly, an English standard specification so 
prepared that, whilst it gives manufacturers every latitude, it 
restricts them to the productions of first-class proportions and 
prevents the introduction of accepted erroneous practice; as a 
model, such a specification as that presented to the American 
Society of Civil Engineers by ‘‘Seeman” is suggested ; this, how- 
ever, 1s susceptible of several desirable modifications. 

Manufacturers are, of course, at liberty to supply a specifica- 
tion and leading standards, but it would be infinitely better if they 
emanated from a congress of experts, and were recommended by 
responsible bodies such as the Council of the Institution of Civil 
Engineers or the Board of Trade. 

With the data supplied in the foregoing, our bridge builders 
would be in a position to standardise and evolve their special 
designs. They would require to retain the services of a bridge 
expert—as their American competitors do—the qualifications of 
such an expert are not abstruse mathematical lore and ability to 
demonstrate allover a piece of paper the stresses in an indeter- 
minate structure, &c., but a man who in half an hour can 
give a reliable opinion founded on actual experience, design, and 
research, whether the most suitable girder shall be polygonal 
framed or rectangular ; whether it shall have five panels or six, 
or whatever number is best ; whether one-eighth of the span or 
one-twelfth of the span is most desirable depth, and a score of 
other similar queries. He should, from given information as to 
foundations, strata, local productions, &c., be able toclearly advise 
as to the best description of piers—steel, cast iron, or masonry— 
and to state from experience, based upon practical investigation, 
what is the most economical number of spans and piers to adopt in 
a bridge of given length. Dozens of books on graphic statics are 
written, though an intelligent draughtsman could be taught all the 
graphic statics necessary to take out the stresses in any girder in a 
week ; but on such subjects as the foregoing there is the greatest 
dearth of trustworthy information. Next, most radical changes 
in our drawing-oftice system are demanded. A reference to the 
dates in the Atbara particulars indicates that about ten days 
were taken up in the drawing-office and twenty-seven in the 
works, indicating that the work was almost made in the 
drawing-office, and this is how it should be. For the work for 
which we are now fighting a much higher qualified and better paid 
class of draughtsmen is essential—men with energy and esprit de 
corps, who would, when not employed on work under demand, be 
engaged in investigating, collecting, and tabulating information 
which would be of reliable value in times of emergent requests ; 
they should be trained under a systematic and enthusiastic head ; 
and when required be able to act as one man. It will be noted 
that I advocate standard designs as far as possible, but also a staff 
trained to deal with special and emergency work in the shortest 
possible time, as, for instance, such a bridge as that over the 
Gokteik Gorgein Burmah. All lengths should be arranged so that 
they can be mathematically calculated to the one-hundredth of an 
inch, All templates should be made in the drawing-office, or in 
close proximity. There should be an end put to the chalked lines 
and whitewashed floors of our template rooms, and a working man 
struggling with a crowded drawing, and work which is better 
suited to subordinate draughtsmen. 

Let us assume that the head authority has decided upon the 
spans, centre to centre of bearings, &c., the number of panels, the 
type of truss, the depth and camber of same. A diagram of axes 
is then set out in half an hour or less, such diagram having geo- 
metrical lines permitting accurate calculation of lengths. ‘Two 
men independently take off—checking each other—the data from 
which, with “‘ mathematical tables,” the exact lengths of the centre 
lines of every member can be calculated. This stage being 
reached, every joint if necessary can be placed in the hands of a 
separate draughtsman, each having the firm’s standard specifica- 
tion at his finger ends, and then, with a few general instructions 
from their chief, can start and set out on paper every joint full 
size. This done, the whole will be thoroughly examined, checked, 
and proved ; the work is then ready for the template rooms and 
the preparation of lists for the rolling mills. 

These full-size drawings on paper, if the drawing-office and tem- 
plate rooms be kept at a fairly equable temperature, remain 
sufficiently correct for all practical purposes. On passing into the 
template rooms, templates made from zinc sheets will be prepared 
from them by placing the full-sized drawings on zinc sheets, the 
holes and shape with a fine-pointed centre punch can be punched 
through the pa) r, and the zinc sheet cut out and drilled by a 
properly-trained zinc-worker, 

This template-making on zinc is sufficiently refined work 
for subordinate draughtsmen. I have made hundreds of such 
templates myself under an Indian sun and minus the comforts and 
conveniences of a comfortable room, and have secured the greatest 
accuracy, even getting portions of the work made in localities 








hundreds of miles apart. These developments are only touched 
upon briefly, as training and practice is required before simultaneous 
and accurate results are obtained ; but, as stated before, it requires 
an intellectual class of men, but they are forthcoming. We have 
hundreds of intelligent and energetic draughtsmen who could soon 
develop the requisite ability if encouraged. My sympathies 
have always been with our draughtsmen; they are considered 
as only inferior clerks, yet the work they do is of the highest 
and most responsible kind, whilst they are most inadequately paid 
and their intelligence and devotion to work unappreciated. 

A good leader would soon get around him the right class of men, 
and would spare no pains to train them to his methods and place 
implicit reliance on their support when all energies were required. 

Some general features in design may now be touched upon. The 
standard specification will determine the minimum thickness of 
plate to be used, the minimum and maximum pitch of rivets distant 
from edge, and a hundred or so arbitrary conditions ; but much will 
be left to the individuality of the designer, and his energies will be 
devoted to such matters as the following :— 

Not to havearivet more in the work than is absolutely necessary— 
not to have a rivet so placed that it cannot be closed with the 
greatest facility. To have the minimum number of rolled sections, 
or, in fact, a clever designer should be able to do with only one 
section of angle iron varying in thickness from, say, gin. to gin. 
Again, wherever a channel section can be used it should be adopted, 
as by this means one gets direct from the rolling mill the equivalent 
of a web plate and two angles. 

Possibly the most important feature in economical and rapid 
bridge production is the complete association of the rolling mill 
with the bridge works ; they should be one and the same concern, 
and prepared to roll the material immediately the lists are prepared, 
thus avoiding the enormous waste of time now expended in testing 
at half a dozen works, obtaining prices, squabbles over bad rolling 
and straightening, and tbe dozen other causes of vexatious delay 
which go to make the life of our bridge works managers of the 
present day anything but a happy one. 

It goes without saying that the workshops must be replete with 
machinery to minimise the cost of labour. In America the high- 
priced labour has developed this to the utmost extent. 

All such appliances are available to us, and, supported by cheap 
labour, we ought to carry all before us. 

Lastly, oniindien from the highest to the lowest is essential, 
and our dogged John Bull determination not to be beaten must 
come to the front. We have always had a good reputation, but it 
is as difficult to live up to a reputation as to originate one. In 
conclusion, I submit these remarks in the sincere hope that they may 
assist, if only in the slightest degree, to place British bridgework 
on the markets of the world second to none in price, perfection, 
and promptness, JoHN GraHaM, M. Inst. C.E., 

Bridge Engineer, G. I. P. Railway, India. 

Bombay, June 22nd. 

THE SIROCCO FAN, 

Sir,—In your issue of the 19th inst. there appears a letter from 
Messrs. Bumsted and Chandler, dated 9th inst., in which they take 
exception to comparisons being made as regards output of Sirocco 
fans, relatively to those of ‘‘ other well-known makers,” as referred 
to in your descriptive article on the Sirocco fan in your issue of 
June 21st. 

They ask “if Davidson and Co. have happened to come into 
possession of one of the many old fans we have sent to Belfast 
perhaps six to eight years ago,” and conclude this paragraph with 
the following words: ‘‘ We think it would be only proper and fair 
if we had one of Messrs. Davidson's old fans to compare with and 
test against one of our improved new ones.” 

They evidently intend it to be inferred from this that in the 
comparative tests given in your article of 2lst ult. of a Sirocco 
versus a fan of other well-known make, that the latter was one of 
their old—which they themselves appear to now consider as very 
defective—fans, but I have only to assure them that such was not 
the case, and further, that no such old fan of their make has 
‘happened to come ” into my possession, nor have J, tomy know- 
ledge, ever seen one of their old fans, such as they themselves 
now condemn as being sv inferior in output and efficiency. 

In the next paragraph of their letter they say that of late 
years they have ‘‘continually increased the number of the fan 
blades and decreased the radial length of them; have greatly 
increased the area of inlet and outlet, and naturally have greatly 
improved the output and efficiency ” of their fans. 

From the above, I am led to wonder when their above-referred 
to improvements began, and I may observe in passing that I could 
not desire a better testimonial in favour of the Sirocco construction 
than Messrs. Bumsted and Chandler’s statement. 

If, however, it were so evident that the improved construction 
which Messrs. Bumsted and Chandler above describe would 
‘naturally ” give such ‘improved output and efficiency,” then 
why did they and other makers go on so long and so persistently 
adhering to the old construction! And it certainly seems strange 
that, if the construction which they describe as giving such improved 
results were so self-evident, it should have been left for me to be 
the first—which I claim to be—to bring these improvements into 
public prominence and practical use. 

But Messrs. Bumsted and Chandler imply in their letter that 
I was not ahead of them in these improvements, and that for years 
past they had been making fans with forty-eight blades of ‘‘ scoop 
up” form, as well as the other modifications they describe. 

I have, however, before me your issue of April 14th, 1899, in 
which you gave an illustrated descriptive notice of Messrs, Bumsted 
and Chandler's fans for supplying forced draught to the boilers of 
the steamship Belgia. I think it may be reasonably assumed that 
the fan described in that notice was one of their most improved 
up-to-date construction at that particular time. 

I was specially interested in that notice when it appeared in your 
journal, for comparison of the output therein mentioned against 
my Sirocco fans, which were then only being introduced on the 
market, and you yourself, Sir, and one of your representatives 
about that same time made one of your first inspections of my 
fans, as referred to in your notice of June 21st last. 

I would now ask Messrs, Bumsted and Chandler if, in their 
letter under reply, they mean it to be understood that their fans, 
at the time they supplied the steamship Belgia with the one 
noticed in your issue of April 14th, 1899, were made with forty- 
eight blades, and all—or even a tithe of—the improvements they 
now set forth as ‘‘ naturally” producing ‘“‘improved output and 
efficiency ” ? 

This fan of theirs in the steamship Belgia is described in the 
article referred to as 7Sin. in diameter, and giving at 400 revolu- 
tions 30,000 cubic feet of air per minute against 3in. of water 
pressure taken near the outlet of the fan. 

Now, a 75in. Sirocco fan—i.e., 3in. smaller diameter—at 400 
revolutions, gives, under same conditions, 235,000 cubic feet of air 
per minute against 3in. water pressure, or well over seven times 
greater volume per revolution than Messrs. Bumsted and 
Chandler’s fan of 78in. diameter, and under these circumstances 
I fail tosee any obligation on my part to adopt Messrs. Bumsted 
and Chandler’s suggestion to amend the wording of my advertise- 
ment, in which I state that the Sirocco gives three times more air 
per revolution than any other make of centrifugal fan. On the 
contrary, I think I may well ask Messrs. Bumsted and Chandler 
to consider the advisability of altering the wording of their own 
recent advertisements, in which they state that the Chandler fans 
‘* will pass as much air per revolution as any other make of fans 
of equal diameter, notwithstanding the unwarrantable statements 
of other firms as to the air their fans will pass,” 

In Messrs. Bumsted and Chandler’s letter of 9th inst. they cite 
a Chandler fan of 90in, in diameter as having lately been tested at 
the Bristol Corporation Electric Light Station, and giving at 220 
revolutions 145,630 cubic feet per minute. This fan is evidently one 
of their ‘‘newest construction” with forty-eight blades, &c., and 








which construction—if I understand their description of same cor- 
rectly—is plainly on the lines of my Siroccofan. The results quoted 
are, relatively, a very long way ahead of those they obtained with the 
fan they supplied for the steamship Belgia in 1899 ; and that they 
are getting these improved results only emphasises the advantages 
of the Sirocco construction. It would be difficult to believe that 
they at that time—in 1899—knew all about the advantages of this 
construction, otherwise a firm of their standing would surely not 
have supplied the Belgia with a fan which they at the time knew 
to be so greatly inferior in output, if they could then have pro- 
vided the necessary requirements with a fan of much smaller size 
and bulk, the latter being an object of so much importance in con- 
nection with steamships. 

I venture to think that had I not, from about that time and 
since, brought the advantages of the Sirocco construction into the 
arena of practical competition on the market, the Belgia type of 
fan might still have remained Messrs. Bumsted and Chandler's 
most approved construction. 

Improved as are the results stated in regard to the Chandler 
90in. fan at Bristol, they are still, however, a long way short of 
what the genuine Sirocco fan of the same diameter gives, and which 
at 220 revolutions discharges 310,000 cubic feet per minute. It is 
thus evident that Messrs. Bumsted and Chandler’s ‘naturally ” 
indicated improvements have not yet brought even their latest 
construction of fans up to anything near the capacity of the Sirocco 
fans. 

I have not yet had an opportunity of inspecting one of their 
very newest construction of fan, with forty-eight blades, &c., so 
must reserve any expression of opinion as to how far the same 
may be an infringement of my patents; but I notice in the 
particulars given in their letter of the 9th inst., in regard to the 
tests of the 90in. Chandler fan, that on one point at any rate their 
new construction seems within my claims. I feel sure, however, 
that a firm of Messrs. Bumsted and Chandler’s reputation would not 
intentionally infringe a patent, or even authorise any attempt at 
‘‘colourable imitation,” and pending further information, my 
above remarks are not to be taken as an indication of any inten- 
tion on my part to condone an infringement of my patents, if such 
should really be found to exist ; and in criticising the test they 
refer to, I do so without prejudice to any course I may be advised 
to take hereafter in respect of my patents. S. C. Davipson. 

Sirocco Engineering Works, Belfast, July 22nd. 





Si1r,—In reply to Mr. Davidson’s letter of 9th inst., the definite 
statement is made in the article on the ‘‘ Law Courts Ventilation,” 
of April 12th, that a 25in. Sirocco fan at 300 revolutions discharges 
from the Courts 8000 cubic feet per minute, at a velocity of 3000ft. 
Dividing this velocity into the cube gives an equivalent area of 
discharge orifice of exactly 2°66 square feet, and it does not 
require an expert to understand this calculation. 

In Mr. Davidson’s letter of May 24th he refers particularly to a 

fan of this size, and his own words are, ‘‘ the volume discharged, 
viz., 8000 cubic feet, is to be reckoned at a velocity of 3500ft.” 
presumably at the fan mouth. Further, I see from a list of Sirocco 
fans published in Belfast in May, 1901, that the 25in. cased fan 
has a discharge pipe 25in. diameter, or, say, 3°45 square feet. 
Dividing this area into above cube, viz., 8000ft., gives a discharge 
velocity only of 2318ft., whereas according to Mr. Davidson’s 
formula—see letter of May 24th—it should be 1962ft., the peripheral 
velocity, plus 80 per cent., or in his own figures, 3500ft. per 
minute. 
At 300 revolutions the same fan is listed to deliver about 9000 
cubic feet, with free inlet and discharge. Measured by Mr. 
Davidson’s formula it should give 1962 plus 80 per cent. x area 
of discharge, 3°45 square feet, equa! 12,178 cubie feet. From 
these figures it will be seen that the “‘ wind ” has got out of the bag 
somewhere. 

Mr. Davidson’sreference to peripheral widthisa little exaggerated, 
but perhaps is natural. I have no wish to take up his time witha 
‘*personally conducted” tour of experiments, as the experiments 
published simply prove that the Sirocco is a high-pressure blower. 

Perhaps Mr. Davidson would give us the benefit of an experi- 
ment with one of his fans and a Roots’ blower, or Hodges’ com- 
pound blower, in one of his celebrated ‘‘tug-of-war” tests, and 
see which machine comes out on top. This test would be as fair 
to his machine as some of those which he has published. 

Bumsted and Chandler’s letter may perhaps have proved 
to Mr. Davidson that multiplicity of blades is by no means the 
novelty he imagines. I see he omits reference to my sugges- 
tion of comparison on the basis of inlet and discharge, and, in 
short, I now suggest that as regards the volume delivered, for 
fans with like sizes of casings and pitch of spiral, equal axial 
or peripheral width of blade and similar areas of inlet and dis- 
charge, the Sirocco is probably no better than any other well- 
proportioned centrifugal fan, and perhaps not so economical. 

July 29th. INTERESTED. 





FIRE-THROWING FROM LOCOMOTIVES. 


Sir,-—Mr. Cotton’s great difficulty is that he is unable to get 
away from the model or paper locomotive and come to the loco- 
motive which is required to work. 

Thus he seeks to show that a lower smoke-box vacuum can have 
no effect on primary disturbance of the fire. This would be so 
were it possible to carry on combustion in a perfect manner, to 
distribute the correct quantity of fresh coal to each place the 
moment it is required, to check or admit the correct quantity of 
air and prevent currents in the fire-box. Unfortunately, however, 
the fire cannot be maintained on such lines; it will burn away 
more rapidly in some places than others, causing eruptions similar 
to those on the smith’s hearth, and inducing quantities of air— 
greatly exceeding that required for combustion—to fiow through, 
and carry with it cinders and even half burnt coal, some of which 
are caught in the fire-box currents and find their way to the funnel. 

Grate area, we willall admit, governs to some extent combustion, 
but is in turn governed by the quality of coal burned on it. 
Neither can there be said to exist any rigid rule as to fire-grate 
area, some builders giving 15 to 20 per cent. more than others for 
the same cylinder capacity, and no marked difference in fire 
emission is felt. 

Nor is Mr. Cotton consistent. In his letter of the 14th ult., he 
states that cinders which are able to get over the brick arch will 
go through the tubes. Now he finds that some are left on the 
arch, and discovers that thisis due to the slowercurrentthere. Hence, 
on leaving the slow and getting into the fast current the cinders 
fall. Many are of opinion, however, that the deposit on the arch 
is due to the baffie-plate action of the tube-plate. He admits that 
fuel will be saved by a lower smoke-box vacuum, but maintains 
despite that the same rate of combustion will go on. He sees that 
by a great reduction of gas velocity through tubes, fire-throwing 
will be stopped, but cannot see that a slight reduction will check 
it, and checking is what I understand to be aimedat. It will never 
be entirely stopped. 

The idea of stopping cinders in the smoke-box is not new, and 
baffle-plates of various forms have been in use for more than thirty 
years, They areopen to many objections. In the first place, any- 
thing which merely restricts the emission of cinders without aiming 
at increase of engine efficiency—such as Mr. Weatherburn or Mr. 
Jenkins propose—can hardly be said to be ideal. No economy is 
secured by increased smoke-box deposit. Indeed, with some 
qualities of coal this deposit is already a great hindrance to the 
free steaming of engines, even with the deposit fairly spread 
over the box. Change of direction of moving gases cannot be proved 
to have much effect on deposit, otherwise the ‘stepped cone” blast 
pipe would be most efficient, whereas it isa most notorious fire- 
thrower, and change of direction must to some extent retard the 
current, 

The facts already given in proof of inequality of smoke-box 
vacuum have not been controverted, and were I to give the figures 
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on which my statement as to temperatures and pressures is based— 
obtained, 1 may say, for another purpose—I am afraid Mr. 
Cotton would still doubt. I can only suggest that Mr. Cotton 
should himself make the experiment, and he will, I can assure him, 
find himself on the side of those who have to keep in repair fire- 
boxes and tubes, whose experience daily reminds them of the 
differences in temperature. The vagaries of the metals under 
these differences are at times exceedingly greater cause for irrita- 
tion than Mr, Cotton imagines to exist in his theories. 

London, July 29th. JAMES BAXTER, 





AMERICAN AND ENGLISH LOCOMOTIVES. 


Srr,—With reference to Mr. Riekie’s criticism on ‘‘ Locomotive 
Engineer’s”” remarks about the non-importance of a difference of 
2in, in the length of stroke between one engine and another, it 
occurs to me to say that I did not understand ‘ Locomotive 
Engineer” to say that in no case was a difference of 2in. in the 
length of piston stroke unimportant. What I understood him to 
mean was that in the parucular instance in question it was of 
slight importance, and for the reasons he gave, which anyone 
interested in the point can ascertain for himself by referring to 
the paragraph Mr. Riekie names, 

It was understood from what Mr. Rous-Marten said that, with 
the exception of the 2in. shorter stroke, the leading dimensions of 
the Briush and American engines in question were practically 
identical, including the diameter of the wheels, and I think 
‘* Locomotive Eagineer ” assumed from what Mr. Marten had said 
that both makes of engines were worked at the same boiler 
pressure, viz., 160 lb. 

But it would now appear from the list of dimensions given by 
“L, H, F.,” in his letter in your issue of July 26th, that not only 
are the English engines working at 150 lb. as against 160 1b. ia 
the case of the American engines, of which Mr. Rous-Marten 
made complaint, but that the latter have smaller driving wheels 
than the former, almost proportionate to the difference in piston 
stroke, namely, 60in., as against 62jfin. in the English engines— 
the diameter of the cylinders being the same in both cases. This 
being so, the piston power of the two makes of engines is in the 
following ratio :— 





American. British. 
2 y 2 $2 _x_ 26 
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ora difference in favour of the British engines of only 3°4 per 
cent., a difference so insignificant as to fully justify, as it seems to 
me, ‘‘ Locomotive Engineer’s” statement that the 2in. shorter 
stroke of the American engines, in this instance at all events, was 
‘‘of slight importance,” in the sense of its not being detrimental 
to the American engines as regards economy of fuel. 

But even this slight difference in the piston power of the engines 
is more than counterbalanced by the higher boiler pressure at 
which the American engines were worked, which is 6°6 per cent. 
more than that of the British engines. 

Mr. Riekie’s criticism on this point, therefore, falls to the 
ground; but as he appears disposed to champion the cause of 
American engines, perhaps he will favour us with his explanations 
on those points in “‘ Locomotive Engineer's” articles damaging to 
the reputation of the ‘‘ American engines in England,” on which 
Mr. Rous-Marten, who started the controversy, maintains a notable 
silence more eloquent than words. ENQUIRER, 

July 29th. 





Sir,—I do not intend to take any part in this controversy 
myself, but I send you the following extract from an editorial 
article headed ‘‘ Relative Merits of British and American Locomo- 
tives.” 

The editor alludes to the controversy in Europe concerning the 
shortcomings and merits of the American locomotive, and says 
that he has been much in demand by the editors of New York 
daily papers to vindicate the character of the American locomo- 
tives that have been sold to railway companies abroad. 

He then considers the charges made against American locomo- 
tives by their enemies abroad, viz., that they are roughly finished, 
expensive to maintain, and wasteful of fuel and oil. 

This is what he says on the fuel question:—‘‘The charge that 
American locomotives use more fuel to do a given amount of work 
than those built abroad we believe to be well founded. American 
designers arrange the proportions of locomotives so that they will 
exert the greatest possible power. They are made as if the inten- 
tion was that they should be starting very heavy trains all the 
time. It is well known that big cylinder power in a locomotive is 
needed principally for starting or for pulling on a steep grade, and 
that at other times the big cylinder is wasteful of steam. In fact, 
proposals have been made to cut off the steam from one cylinder 
after the train was going at the required speed, and good argu- 
ments used to show that it would be an economical thing to do. 
European locomotive designers give their engines the cylinder 
power necessary for doing the full work the boiler is capable of 
providing steam for when necessary ; but they use small steam 
passages and small admission ports, so that the cylinder clearance 
wastes as little steam as possible, and the cylinders have small 
relative capacity when the engine is working light. There 
is very good reason to believe that the large steam port 
and long valve travel common to American locomotives are 
wasteful of steam. The cause of this is by no means clear, 
but that it is so we have not the smallest doubt. It may be that 
the initial expansion common to engines with restricted steam ports 
produces the superheating that warms up the cylinders at the 
beginning of the stroke, and prevents the lavish condensation of 
steam in the cylinders that makes the locomotive engine so 
wasteful of heat. Then, of course, there is the waste of steam in 
extravagant clearances, which needs no explanation. 

‘*Those who design valve motion with particularly prompt 
action, quick opening, prompt cut-off, protracted release, and well- 
adjusted valve closure, think that they have done the best possible 
labours to bring the locomotive to the perfection enjoyed by the 
best form of steam engines ; but most of them forget that they 
are designing a locomotive that has to endure the extreme condi- 
tions of wind and weather that no other form of steam engine has 
to face. 

‘*The American designers and builders of locomotives are so 
tied to their idols, which follow the false gods of imitating 
stationary engine practice, that we hope not to show them the 
errors of their ways. But we feel certain that so long as they 
pursue the steam-wasting practices brought about by current 
fashions in design, so long will foreign locomotive builders be able 
to show that the American locomotive is an extravagant form of 
steam engine.” 

This is very outspoken, and will give small comfort to the 
advocates of the American engine. 


July 23rd. RUNNING SHED. 





Sir,—Having read with interest all the correspondence on the 
subject of American locomotives on the Midland, may I venture to 
enter the arena, and, although an Englishman, express my belief 
in the truth of the statements as put forward by ‘‘ L. H. F.” in your 
issue of July 26th. 

To my mind the most important fact is that of the boiler 
pressure having been reduced. I would ask, Why? Was the 
boiler or fire-box unable to stand the original pressure, or were the 
Midland officials afraid the result of the ‘‘ test” might not be con- 
clusive enough! Again, if these engines are so ruinous in their 
running expenses, why are they, or were they, on express goods 
trains’ But one reason of dislike may be the fact that they 
possess a reserve of power which anyone familiar with modern 
Derby engines is aware is not possessed by the home-designed 


different design, it would be useful to know if they were compared 
during the trial the one with the other, or if both, against the 
English engines. Among those qualified to speak there seems but 
slight hesitation in placing one of these builders far above the 
other, more especially with regard to the quality of boiler work. 
Could the proper authorities at Derby state the actual amount 
the American locomotives cost in repairs for, say, six months ? 
Pavenham, Bedford, July 27th. R. Hore, 





CENTRIFUGAL FORCE, 

Sir,—The solution of the paradox propounded by Mr. Wilson 
in your issue of the 19th inst, is to be found in the fact that the 
revolving body is in a chronic state of passing from one radius to 
another, and the force or pressure of the motion is tangential to 
the radius it is leaving, and radial in that which it is entering. 
That solution deals, however, with only one aspect of the question, 
and is liable to lead to confusion if the opposite aspect is not taken 
into consideration in conjunction with it. 

In the first place, as there is no action without reaction, the 
corresponding reactions are respectively radial in the old, and 
backwards in a tangent to the new radius, The perfection of 
Newton’s ‘‘ Principia” as far as it goes is due to the correct manner 
in which he dealt with the radial action and reaction ; but, in dis- 
regard of his own second and third laws of motion, he admitted 
throughout his propositions tangential action only, and never its 
reaction. 

And, secondly, though theoretical disquisitions may deal with 
any one of those actions or forces, and have done so, without 
recognising its opposite aspects, for practical purposes the natural 
basis for dealing with the question is the radius which revolves 
with the revolving body, and it is mere matter of fact that the 
primary action of centrifugal force is backwards in a tangent to 
that radius ; and if a mechanical restraint be arranged to prevent 
the body from moving along the tangent in that direction, leaving 
it free to take any other direction, it will then move straight along 
the radius outwards from the centre of revolution. 

Practical demonstrations of those respectively tangential and 
radial actions in relation to the revolving radius are clearly given 
by mechanical instruments which were constructed by Dr. Thomas 
Young for the Royal Institution, and have several times in recent 
years been shown by Lord Rayleigh in his lectures on natural 
philosophy in that Institution. Those experiments show that the 
reaction against the motion, and not the direct action of the 
motion, is the paramount component of centrifugal force, but it 
does not appear that Dr. Young or any of his successors have 
sufficiently recognised the importance of his experimental demon- 
stration. 

Wm. LEIGHTON JORDAN, 

Thatched House Club, St. James’s-street, 

July 23rd, 





CONICAL BEARINGS FOR LATHES, 


S1r,—I have been hoping that some of the other makers would 
reply to Messrs. Hulse and Co.’s letter in a recent issue of your 
paper. I have had some experience with conical bearings for 
lathes, and I must say that I think that, though the conical bear- 
ing has some advantages, the new sort of bearing is, on the whole, 
better because it is not so hard to keep adjusted. But I should 


like to know some other working engineers’ opinions. I don’t 
think Messrs. Hulse put conical bearings on big lathes. 
August Ist. A. TURNER. 





THE DURR BOILER. 


Str,—Referring to Herr A. Grabbonn’s letter on behalf of the 
makers of the Diirr boiler, the statements of fact made in the 
article complained of may be relied on as accurate, as they were all 
taken strictly withoyt colouring from official sources. As regards 
critical inferences ant conclusions, these are matters of personal 
judgment, and each competent engineer, having the facts before 
him, may judge for himself whether my conclusions are bad or 
just. If new or additional facts can be adduced in favour of the 
Diirr boiler, I am sure that THE ENGINEER will be very ready to 
give them to the English public. Both Von Buchholtz’ and 
Gutermath’s reports were referred to before the article was written. 
THE WRITER OF THE ARTICLE. 





‘MADE IN ENGLAND”? FOR GERMANY. 


S1r,—In a letter which I addressed to you in January of this 
year I complained of the prominence given in hundreds of 
British newspapers to paragraphs penned in praise of foreign 
machinery by the ‘‘ budding novelists” who write on technical 
subjects for the non-technical Press. I am aware THE ENGINEER 
stands almost alone in contending for the meed of praise due to 
the skill and enterprise of British engineers, and is not pro- 
foreign. 

Few of our daily papers are pro-Boer, yet nearly all are, in 
common with the ‘‘ scissors and paste” technical publications, pro- 
foreign in the lauding of “‘ foreign ability ” and ‘‘ foreign engineer- 
ing skill,” and appear to assume Englishmen, however patriotic 
they may be as Imperialists, are the veriest ‘‘ Little Englanders ” 
as engineers and inventors, devoid of the resourcefulness and 
adaptability which they tell us are the peculiar gifts of our foreign 
competitors. No Britisher can believe that foreigners, who are 
still our half-informed pupils, have bigger or brighter brains, 
greater resource, more skill, and more extensive experience than 
ourselves ; but these hundreds of articles filling the columns of 
English papers are reproduced in foreign publications, and the 
foreigner cannot be blamed for believing what we say of ourselves 
through our non-technical papers ; but the injury to our trade and 
country by those pro-foreign diatribes is incalculably greater than 
pro-Boer speeches. 

I know, Mr. Editor, it is almost hopeless to expect our leading 
manufacturers to do anything by letter or speech to disabuse the 
mind of the public on this question. Still, I venture to suggest 
that the president of the Institutions of Civil, Mechanical, Gas, 
Water, Mining, Milling, or Electrical Engineering, or the president 
of the Iron and Steel Institute, should devote his address to this 
subject, and once for all kill the reprehensible practice followed 
by writers in our daily papers of belauding foreign and belittling 
British engineering skill. 

In connection with this subject I send you a copy of a letter I 
have received from my son, who is erecting a large installation of 
‘made in England” machinery in North Germany, and he voices 
therein the views of all British engineers who go abroad, and dis- 
proves the assumptions of the pro-foreigners in the British papers. 
Smethwick, July 24th. GILBERT LITTLE. 


‘“*T have not in all my experience met such a slow lot of men, and 
if they are typical of the German workmen we can easily beat 
them in the erecting of machinery and ironwork. During the two 
months I have been here I have had an opportunity of studying 
their methods and noticing their ideas, and must say that I prefer 
our principles. English work is much better than German, and 
all the nonsense published in the British Press should be paid for 
and appear in the advertisement columns, 

‘“‘Take this work, for instance, and compare the elevating and 
conveying plant supplied by us with the similar appliances made 
by a German firm. The first is in proportion to the second as an 
anchor chain is to a $ crane chain. The principle they work on 
here is cheapness rather than stability, and I noticed the same 
thing in the German coal-washers erected in England. 

‘*The same thing is noticeable in their bridges, the structure 
being as light as possible. There is one over the Weser, the most im- 


notice springing three or four inches; I got quite a shock tho 
first time I experienced the movement. I feel sure it will collapse 
one of these days, and even now it must cost an awful lot to keep in 
repair, as workmen are continually engaged on it, although it is only 
four years old. You would never see such a bridge in Britain. If 
the pressmen only knew the truth they would stop running down 
our manufactures, as it must do a lot of injury to our trade, 
“* MATTHEW C, LitTLe.” 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

A HEALTHY aspect is worn by trade generally, and there is moro 
movement in most departments than has been the case for some 
time past. Staffordshire cinder forge pig is quoted 45s, to 4Us. ; 
part-mine, 49s, to 52s. 6d.; all-mine, 52s. 6d, to 60s.; best, 75s, ; 
cold blast, 95s, to 105s. Midland sorts are also in better request, 
Northamptons being quoted 47s, 6d, to 49s.; Derbyshires, 49s, ta, 
to 5ls.; Lincolns, 50s. 7d. to 51s. 1d.; and North Staffordshire, 
50s. to 51s. There are now believed to be seventeen furnaces in 
blast in South Staffordshire out of forty-four built, and about 
thirteen in North Staffordshire out of thirty-three built. ‘The 
lowness of stocks and the limitation of production helps to keep 
up the market. 

With reference to the manufactured iron trade marked bars are 
quoted £8 10s.; Earl Dudley’s brand, £9 2s, 6d.; common un- 
marked, £6 7s, 6d. to £6 12s. 6d.; sheets, singles, £8 to £8 5s.; 
doubles, £8 2s. 6d. to £8 7s. 6d.; trebles, £8 lds. to £9. A good 
deal of material is required for constructive purposes, Nearly ail 
the lower-priced contracts for finished iron have now been worked 
off, and some of the North Staffordshire and Shropshire bar makers 
are sending heavier lots of bars to the South Staffordshire anu 
district chain works at, in some cases, 2s, 6d. per ton over the 
figures of three months ago. Galvanised corrugated sheets f.o.b, 
Liverpool are quoted £11 5s. to £11 10s.; hoops are £7 10s.; nail 
rod and rivet iron is quoted £7 to £7 10s.; and gas strip, £6 7s. bd. 

Some good orders have lately been placed on the books of the 
leading steel firms. Bessemer billets are £5 to £5 5s.; best 
Siemens, £5 5s. to £5 10s.; mild steel bars, £6 153. to £7 5s ; 
girders, £5 15s. to £6 5s., and angles about the same. 

The Midland strip manufacturers met again recently under the 
presidency of Sir Benjamin Hingley. The meeting was private, 
but it is understood that it was reported that a number of replies 
favourable to the project had been received, and it was therefore 
resolved that an association be formed. A discussion took place 
as to prices, and it was decided that the minimum for gas strip 
should be £6 7s. 6d. There are about twenty firms in the district 
whom at present it is proposed to include within the scope of the 
organisation, and eighteen of these have announced their willing- 
ness to join. ‘T'he details of the scheme have not yet been com- 
pleted, but it is proposed to establish some sort of penalty for 
infringements of the association’s decisions, There is also some 
idea of forming a pool. In order to do this it is suggested that 
the capacity of each establishment should be fixed in the light of 
past experience, and that firms under the association who produce 
more strip than their ascertained capacity shall pay a certain per- 
centage into the pool, whilst those turning out less than their 
allotted quantities shall—it is suggested—be entitled to draw a 
certain percentage from the pool. In this way it is hoped to keep 
production in hand, so as to have some reasonable hold upon the 
market. 

The colliers of Staffordshire are nothing if they are not thorough. 
At a miners’ demonstration at Cannock this week they passed a 
resolution viewing with pleasure the continued success of the 
Miners’ Federation of Great Britain, and re-aflirming its adherence 
to the policy of a fixed minimum wage. They passed also another 
resolution warmly approving of the efforts of the Federation to 
obtain an Eight Hours Bill, an amended Mines Act, and a Com- 
pensation Act. They also desired to impress upon the Federation 
the advisability of forming an old age pension fund whilst doing 
its best to further any measure in Parliament that has for its 
object the provision of an efficient old age pension scheme, 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 

Manchester, —Although there is still no appreciable development 
in the shape of any largely increased weight of actual buying, a 
stronger tone is unquestionably coming over the iron and steel mar- 
kets generally throughout this district. The continued steadying in 
prices to which I have previously made reference is gradually bring- 
ing about the conviction that for the present at least the market 1s 
not likely to go lower. One important consideration is the fact 
that both consumers and merchants for a considerable time past 
have been buying as closely as possible to cover only their current 
wants, and that even with this limited buying the restricted 
output, both of raw and finished material, has barely kept 
up with requirements. Now that it is seen that makers and 
manufacturers have not been forced down to the lower prices 
which speculative operators were anticipating, and that in the 
principal brands of pig iron used in this market there is an actual 
shortness of supplies, both users and dealers are showing /ess 
hesitation about purchasing at makers’ quoted rates, although 
perhaps there is stil! a good deal of caution as to contracting very 
far forward. Makers and manufacturers are in the position that 
they have no surplus iron to push onthe market. In fact, in many 
cases their present production is inadequate to meet the inquiries 
now coming forward. On the other hand, consumers and merchants, 
who have only been buying from hand to mouth, have neces- 
sarily fature requirements still to cover, and the position is one 
naturally calculated to give a hardening tendency to the market. 
The weak feature is that in some of theimportant Lancashire iron- 
using industries there is undoubtedly a slackening down which may 
represent considerably | d requir ts in the near future. 
For the present there is a fairly large consumption still going on, 
and reviving activity in the shipbuilding industries, with a good 
deal of new work giving out in other directions, may possibly more 
than counterbalance the less favourable condition of some of the 
large Lancashire industries. So much uncertainty, however, still 
surrounds the outlook, that the situation is not as yet one in which 
the future can be regarded with any great confidence. 

The Manchester Iron Change meeting on Tuesday brought for- 
ward more inquiry generally, and there was a stronger tone all 
through the market. Although notso much buying of any moment 
was reported in pig iron for forward delivery, both consumers and 
merchants have so little bought ahead that they are compelled to 
come on the market for very fair quantities even to cover imme- 
diate requirements. Lancashire makers report that they have 
more orders on their books than they can meet from their present 
small output, and they are stiffening in their prices, forge qualities 
having been advanced 6d. per ton. Lincolnshire makers are 
receiving more inquiries than they can entertain, which in con- 
siderable measure is due to the present restricted production. ‘lv 
some extent the further blowing in of furnaces is held in abeyance, 
pending a re-arrangement with regard to the ore royalties in con- 
nection with which negotiations are now going on, whilst the 
advance of about 3s, per ton in coke during the last couple of 
months, and the difficulty of contracting for quantities, also 
checks additional furnaces being putin blast. Derbyshire makers 
are rapidly disposing of their present output, and are not booking 
at the low figures that have been taken quite recently. Delivered 
Manchester district, prices may be given at about 56s. 6d., less 24, 
for No. 3 foundry Lancashire ; 49s, 6d. to 50s, net Lincolnshire ; 
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Warrington, 50s., less 24, Lancashire, and 48s, 2d. net Lincolnshire. 
A steady hardening goes on in Middlesbrough, and 53s, 10d. net 
is about the minimum quotation for No, 3 foundry by rail Man- 
chester. Scotch iron is without quotable change, 58s, 6d. to 58s, 
9d. and 59s, 3d. to 593. 6d, net being about average figures for 
Eglinton and Glengarnock, delivered Manchester docks. 

In the finished iron trade an increasing weight of business is 
reported by makers, and they are showing more firmness in their 
quotations. Meetings of both the hoop iron and bar makers’ 
associations were held in Manchester on Tuesday, but no change 
was made in the general quoted rates. Delivered Manchester 
district, Lancashire bar makers do not quote under 
£6 7s. 6d., although merchants are still here and there 
taking below this figure, and considerable offers from 
merchants on the basis of £6 5s. have been declined. North 
Staffordshire bars remain at £610s. to£615s, Sheets are steady at 
£8 5s. to £8 7s. 6d. In hoops business moves on slowly; so far 
only comparatively small additional orders for cotton ties have 
been placed by American buyers, and the home trade continues 
inactive. Basis list rates remain at £7 2s. 6d. random to £7 7s. 6d. 
special cut lengths, delivered here, and 2s. 6d. less for shipment. 
Nut and bolt makers are booking sufficient orders to keep them 
moderately engaged, and list rates are unchanged, but in competi- 
tion to secure business there is occasionally a slight giving way on 
these. 

A fairly brisk demand sti!l comes forward in the steel trade, 
with a hardening tendency in prices. For hematites there is 
more inquiry, and although prices are practically unaltered, they 
are firm at from 673. to 693., less 24, for No. 3 foundry, 
delivered Manchester. Local-made billets are steady at £4 15s. 
net, delivered Warrington, and £4 16s, 3d. net, Manchester 
district. Steel bars range from £6 10s. to £6 15s.; common 
plates, £6 7s. 6d. to £6 103.; and boiler plates, for which there 
is a considerable inquiry, are not now to be bought under 
£6 12s. 6d., with most makers quoting £6 15s, delivered in this 
district. 

Judging from the numerous inquiries just now on the market for 
all descriptions of steam and locomotive fittings, there would 
appear to be not only continued activity amongst boilermakers and 
locomotive builders, but further considerable orders coming for- 
ward, so that briskness in these branches is evidently assured for 
some time ahead. Railway carriage and wagon builders have also, 
as I have previously reported, a large weight of orders in hand, 
and tnere is a further considerable amount of work being given out. 
Electrical engineers continue exceedingly busy in all departments. 
In other sections of engineering, however, the position is not at all so 
satisfactory. Machine tool makers report orders running out much 
more rapidly than new ones are coming in, and nc improvement is 
noticeable in the depressed condition of the textile machine-making 
industry. The present stagnation in the cotton trade is also 
affecting builders of large stationary engines, and in the Lanca- 
shire districts that are the centres of this important branch of 
industry complaints of slackness are very prevalent. 

Mr. J. H. Widdowson, of the Britannia Works, Salford, 
has recently introduced several improvements in screwing and 
tapping apparatus, and amongst these is a new tap specially 
adapted for operating on nickel steel in gun-mounting work. 
Hitherto this has been attended with some inconvenience, owing to 
the ordinary taps being rendered useless in a comparatively short 
time, on account of the peculiar character of the material operated 
upon, but the new tap has been tested on nickel steel with 
satisfactory results, and it can also be used with advantage on 
other work for gun-mounting requirements. I may also mention, 
asa matter of interest in connection with the competitive tests of 
the Minerva and the Hyacinth, that the tube plates of the Scotch 
boilers on the first-named vessel were tapped with Widdowson’s 
tube-plate tapping apparatus. This is made with taps 2}in. to 4in. 
diameter, and arranged to move every inch, and the threads 
— in the back plate are continuous with those in the front 
Pp ate. 

A continued quietude in the demand is the general report in the 
coal trade, but, as I have previously anticipated, there has been a 
reduction with the commencement of the month in the list basis 
prices. In some cases collieries are not altogether adhering to 
their list on special clearance sales, but taking prices all 
through, they are being maintained with firmness, considering that 
this is the slackest period of the year. Coalowners apparently 
consider that, as the season is now so far advanced, no appreciable 
advantage in the way of increased buying could be gained by a 
reduction of list rates, and prices may now be regarded as 
having reached as low a point as they are likely to touch during 
the remainder of the year. House coals are still moving off very 
slowly, and with pits not running more than about three to four 
days per week, a considerable quantity of stock is accumulating ; 
but apart from low cuts here and there to tempt buyers to take in 
winter stocks earlier than usual, prices are being held to on the 
recent basis. 

Common round coals are also moving off not more than mode- 
rately for ironmaking, steam, and general manufacturing purposes, 
but, except for shipment, prices are fairly steady at about late 
quotations, averaging on inland sales about 9s. to 9s. 6d. at the pit. 
Engine fuel maintains the steadier tone noted recently. With the 
general restricted output of slack at the Lancashire collieries, owing 
to the small demand for screened coals, local supplies of the better 
qualities of slack are scarcely keeping up with requirements, and 
—_ of the collieries are filling up out of stocks where they are 

eld, 

Until the winter demand for house coal sets in, and deliveries on 
account of gas coal contracts commence, there is a probability of 
continued limited supplies from the Lancashire collieries, although, 
on the other hand, requirements, especially for mill purposes, will, 
to sorne extent, be lessened during the present month by holiday 
stoppages in the various manufacturing districts. The best quali- 
ties of Lancashire slack remain firm at 8s. to 8s. 6d. at the pit. 
Inferior sorts are rather more plentiful on the market than the 
better qualities, but there are no really excessive quantities offer- 
ing. Although in some outside districts, Derbyshire especially, 
there are large stocks of engine fuel accumulating at the collieries, 
the railway restrictions in the shape of increased siding rents and 
wharfage charges are placing a check upon engine fuel being sent 
into Lancashire in any very large quantities, consumers and 
merchants preferring to buy from day to day, as they can clear 
wagons promptly in accordance with the requirements of customers. 
Common Lancashire slack remains at about 6s. 6d. to 7s., with 
Derbyshire slack quoted about 3s. 6d. to 4s, 6d. at the pit, but, 
notwithstanding these low prices, difficult to move in anything like 
quantities. 

For shipment the demand remains quiet, with a good deal of 
surplus output, which collieries do not:care to push for sale on the 
inland markets, offering for prompt clearance at very low figures, 
ordinary steam coal being readily obtainable at about 10s. to 
10s, 3d., delivered ports on Mersey. 

For coke there is a good inquiry, and prices are strong, with a 
hardening tendency. Good Lancashire foundry cokes are firm at 
about 24s. to 25s., and washed furnace cokes 13s, to 13s. 6d. at the 
ovens, Yorkshire coke, which in some instances has advanced 3s. 
on the minimum rates taken a few months back, is not now quoted 
under 11s, to 11s, 6d. for common unwashed, and 12s, to 12s. 6d. 
for washed furnace cokes at the ovens. 

Barrow.—The hematite pig iron trade is firmer on the week, 
and business is being done in fuller volume; indeed, makers are 
more fully sold forward than they have been for some time past, 
and this week, for the first week for a long time past, an increase 
1s noted in warrant stores, and that to the extent of 770 tons. 
There is now in hand 20,778 tons of warrant iron, being a decrease 
of 1832 tons since the beginning of the year. Makers are much 
firmer in tone, and are not quoting for deliveries at present. 
Prices are nominally at 62s. per ton net f.o.b. for mixed Bessemer 


blast, compared with forty-two in the corresponding week of last 
year. Makers are likely to increase the make of the furnaces at 
once by putting new ones in blast, and the new Askam furnace, 
designed on the latest model of American blast furnace practice, 
is being put in blast this week. 

There is a good business doing in hematite iron ore, and orders 
are likely to represent fuller volume. Good average native sorts 
are quoted at 12s, per ton, and some sellers are asking more, 

Steel makers are very busy on a good run of contracts and all 
their departments are busily employed. Orders are well held, 
and prospective business is good. Rails, tram rails, ship plates, 
boiler plates, billets, slabs, tin bars, hoops, castings, and forgings 
are all in good request, and prices are firm at full prices. There 
is, in fact, every prospect of a big trade in steel throughout the 

ear. 

Shipbuilders are getting short of orders, but there are indica- 
tions which lead to the hope of big business soon. 

This week the Institute of Mechanical Engineers has visited 
prone and has been worthily received by the great firms in the 

istrict. 

Coal and coke are in fair but not brisk demand. Prices are low, 
but are expected to improve. 

The shipments of iron last week represented 7030 tons and steel 
4755 tons, as compared with 7347 tons of iron and 6019 tons of 
steel in the corresponding week of last year, a decline in iron of 
317 tons and in steel of 1264 tons. The shipments of iron this 
year stand at 195,924 tons, and steel 258,678 tons, as compared 
with 438,323 tons of iron and 243,099 tons of steel, a decline in iron 
of 242,399 tons, and in steel an increase on the year of 15,579 tons. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

Tue South Yorkshire coal trade presents few features of interest 
in any direction. Three or four days a week only are being 
worked by the pits, and this diminished employment keeps the 
supply well within the market requirements. Values are thus 
fairly well maintained, and with no inclination to press sales, it is 
extremely unlikely that the fall in prices of household fuel, which 
was anticipated in several quarters, will now take place. Coal- 
owners and merchants concur in the view that a reduction in 
quotations would not lead to any further business being done. 
Hence the general agreement to let affairs remain in their normal 
condition, As soon as the holidays are on the wane, householders 
will begin to think of stocking for winter. This, however, will not 
be very perceptible before the end of September. Meanwhile, 
although district demands are inconsiderable, there is a good 
average request on account of metropolitan and Eastern Counties’ 
markets. Current rates are as follows:—Best Silkstone, 12s, to 
13s. per ton; Barnsley house, 10s. 6d. to 11s. 6d. per ton. 

The steam coal trade is somewhat quieter, more especially on 
export account. This is due to several causes, chief among which 
is the deplorable rupture in the fishing industry at Grimsby, which 
is having a most injurious effect. Even if this exceptional draw- 
back did not exist, business would be below the average on account 
of the foreign contracts which the Yorkshire coalowners have had 
in previous years being this season in Northern hands. Neither 
are the railway companies taking their usual tonnage, but August 
and September should bring much improvement, as the supplies 
contracted for in the open market will be practically exhausted by 
the end of next week. For the inland trade there has been a 
rather brisker demand during the last fortnight. Quotations are 
unchanged, Barnsley hards fetching 9s. 6d. to 10s. per ton. In 
gas coal the arrangements for winter supplies are being made, and 
the gas coal pits are therefore rather busier. Increased firmness 
is noted in engine fuel, owing to the output being materially 
diminished, a little more money having been obtained for small 
fuel in recent transactions. Nuts may be quoted at 7s. 6d. to 
8s. 6d. per ton, screened slack from 5s. per ton, pit slack from 
2s, 6d. per ton. The steadier tone perceptible last week in coke 
is fully maintained, and further improvement is looked for in the 
immediate future. 

The iron trade is reported to be somewhat firmer, but there can 
be no great change for the better until the general trade of the 
country becomes active. This is not likely to be experienced 
before the war in South Africa is ‘rounded off.” On the 29th 
ult. the agents of several Derbyshire and Northamptonshire pig 
iron smelters advanced prices 1s, per ton for forge iron. Lincoln- 
shire and North Staffordshire pig iron is being advanced 6d. per 
ton. 

A noteworthy improvement in the steel trade—in the Bessemer 
and Siemens departments—has followed the placing of considerable 
railway work, both on account of home and foreign railways. For 
many months, owing to dear coal, the British railway companies 
were very chary of giving out fresh orders for rolling stock. 
Although working expenses still keep high, the new railway coal 
contracts now in operation afford the relief urgently required, and 
the effect is felt by the firms employed in railway specialities, 
more particularly in wheels, tires, axles, springs, buffers, and 
similar goods. This is a feature which is certain to improve as 
the season advances, for in many parts of the country the railway 
companies have been working with inadequate stocks for some 
time. The foreign demand has been pretty well kept up all along, 
but the British companies, having held off ordering until the last 
moment, are certain to be good and constant customers as the 
season advances, 

In the lighter industries of the city there is not likely to be 
increased activity before the Christmas trade sets in. We are now 
between seasons, with the usual languor that marks the months of 
August and September. It is expected, however, that the com- 
mencement of Court festivities, which, it is hoped, will synchronise 
with the peace celebrations, will bring the much-needed move- 
ment ps Hop eagerly looked for in the cutlery, plating, and silver 
establishments. The demand for sterling silver, which was so 
prominent a feature of business a year ago, has now passed away, 
the work in this department for the present year having been far 
less than during the previous season. Nor has there been any 
corresponding improvement in the call for plated wares. The cheap- 
ness of silver led to the preference for the sterling metal, with a 
lessened request for plated goods ; but to-day business is quiet in 
both respects, owing, no doubt, to the general depression which 
has affected all classes since the year opened. 

German competition in scissors-making has long been acutely 
felt. Itis at present more keenly perceptible in cased goods, our 
German rivals having a remarkable capacity for the production of 
lady’s companion cases and similar cabinet specialities, in which 
they give apparently much value for little money. The cases are 
made very showy, and although in reality little better than packing 
boxes—many of them, indeed, being mere paper boxes lined with 
scraps of royal blue satin—they take the eye and are largely bought. 
Of late years the operatives in this branch have greatly decreased 
owing to the unsatisfactory remuneration obtained, and should a 
period of activity set in there would not be sufficient hands to 
execute the orders. A similar remark, however, applies with equal 
force to certain departments of the cutlery trade. 

Some local disappointment is expressed at the decision of the 
Committee of the Yorkshire Agricultural Society not to accept the 
invitation of Sheffield to hold the show of 1902 in that city. The 
Committee indicate several points in their requirements with 
regard to the site, which, if attended to, would probably make 
Sheffield the venue for the show in 1903. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


there been shown so confident a tone as is noticeable at present. 
Till within the last two or three weeks the outlook for the next 
twelve months was considered even by the most experienced 
business men as anything but encouraging ; indeed, the general 
idea seemed to be that the second half of 1901 would be a more 
depressed time than any that has been experienced since 1894. 
That prediction cannot, however, be fulfilled, because many of the 
most important traders have during the past month secured orders 
which will keep them well employed for several months to come. 

We are not likely in all probability to have a repetition of the 
extraordinary activity that characterised the iron and steel 
industries for the two or three years prior to the middle of last 
year, but at any rate no one appears to anticipate the depression 
that seemed to be coming upon us. That being the feeling, 
buyers are making haste to place the orders they have been hold- 
ing back, and in almost all branches there is anxiety to arrange 
for supplies of iron and steel, not only for prompt, but also for 
pro delivery. 

Almost every feature of the market is favourable to the sellers, 
and traders entertain sanguine views with respect to the future. 
From the way in which orders have been distributed during the 
second half of July there must have been a good many held back, 
but directly it became apparent that nothing could be gained by 
waiting there has been a rush to get in as near the bottom as 
possible. The whole tone of the market has thus been changed. 

One of the chief causes of the improvement in the iron and steel 
trades has been the undoubted revival in the shipbuilding industry, 
and another is the increase that has shown itself in the export 
demand for pig iron, In the ordinary course there would have 
been more active buying during August on account of continental 
requirements, and no doubt owing to the revival in the shipbuilding 
and the finished iron and steel industries pig iron buyers have 
found it necessary to come out sooner than usual. There is good 
reason to believe that the improvement is quite genuine. and has 
not been brought about by speculative operations; in fact, the 
fluctuations of prices on the warrant market are quite a secondary 
matter at present, especially as there is really so little business 
doing in warrants. Pig iron producers expect to have a busy time 
during the next three or four months, and lower prices are not 
looked for either by sellers or buyers—in fact, the opposite is the 
case. 

Cleveland pig iron prices have all been raised this week, and 
consumers are more anxious than producers to operate for forward 
delivery, as not only are prices likely to be higher, but there may 
be some difficulty experienced in securing most brands of iron. 
There is certainly a considerable stock of Cleveland iron in Connal’s 
public warrant stores, but the number of brands lodged in the 
store at the present time is small. Cleveland warrants, which 
were last week almost stationary in price, have improved 
pretty quickly this week, being increased ls. 1d. in the first three 
days, whereas Scotch warrants only rose ld. There is so small a 
stock of Scotch warrants now that speculators are shy about 
operating in them, but direct their attention more to Cleveland 
warrants, of which there is nearly double the stock, and thus there 
is less risk in dealing in them. It would be very easy now to 
corner operators in Scotch warrants. Over 46s. has been paid for 
Cleveland warrants, this being 2s. 6d. above the recent minimum 
price. No. 3 Cleveland G.M.B. pig iron has been done this week 
chiefly at 45s. 6d. per ton, and some sellers have put up their 
quotation to 46s., while No.1 has been advanced to 48s. The 
lower qualities have all been raised in value, but not so much as 
No. 3. Thus No. 4 foundry is at 44s.; grey forge at 43s.; mottled 
at 42s. 6d.; and white at 42s. 

A good basiness has been done in hematite pig iron this week, 
and more might have been sold if producers had been in a position 
to offerit. The makers have very little available for sale, and can 
almost dictate their own prices, as there is little competition from 
second hands, and none from the warrant stores. Mixed numbers 
have this week been advanced to 56s. 6d., and it is being realised 
without difficulty, especially as warrants are over 60s. Rubio ore 
has been put up to 15s. 3d. per ton delivered here, further 
advances in freights having been made. 

Exports of pig iron from the Cleveland district in July were con- 
siderably in excess of what were expected, for July is generally a 
dull period as regards shipments. To the Continent deliveries 
were much better than in June, and there was a large increase to 
Scotland, as well as to British ports. The total shipment for the 
month was 102,831 tons, as compared with 79,157 tons in June, 
and 88,173 tons in July, 1900. This was only the third month this 
year in which the exports exceeded 100.000 tons. The stock of 
Cleveland pig iron in Connal’s warrant stores at July 31st was 
109,200 tons, an increase of 13,706 tons, as compared with an in- 
crease of over 20,000 tons in June. On only one day during the 
month, and that the last day, was any decrease reported, but the 
increase during the last ten days was at a smaller rate than it had 
been in the first three weeks. The stock of hematite pig iron has 
remained at 3262 tons all the month. 

The tendency is upwards in iron and steel prices, and plates and 
angles have been raised 5s. per ton, plates being now 10s. per ton 
above the recent minimum. The advances are due to the revival 
in shipbuilding, and producers of plates and angles believe there 
will be no lack of work for at least the next twelve months. For 
steel ship plates £6 5s. must now be paid; for iron ship plates, 
£6 17s. 6d.; for steel boiler plates, £7 15s.; for iron ship angles, 
£6 ; for steel ship angles, £5 17s. 6d. per ton ; all less 24 per cent. 
discount. Iron sheets are at £8 ; steel sheets, £8 10s.; steel hoops, 
£7 ; common iron bars, £6 5s.; all less 24 per cent. f.o.t. Heavy 
steel rails are stationary at £5 103. net at works. 

The official ascertainment of the average net price realised for 
manufactured iron in the North of England during the two months 
ended June 30th shows that it was £6 18s. 0°49d. per ton, this 
being 3s. 64d. per ton less than in the previous two months. The 
men’s wages, which are regulated by these realised prices, will 
remain for August and September the same as they were in June 
and July, but they have dropped already this year 124 per cent. 
Rails during the two months fell 8:.; bars, 7s. 9d.; and angles, 
8s. 7d.; but plates advanced 5s., which is a rather curious feature. 
But it is to be borne in mind that at present there are only 
two firmsin the North of England that now produce iron plates, 
and they practically fix their own prices ; in fact, they are able to 
get for iron ship plates 12s. 6d. per ton more than will be given 
for steel ship plates. The following is the summary for the two 
months, the deliveries being the smallest ever recorded :— 


Sales during the two months ending June 30th, 1901. 
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The River Wear Commissioners have under consideration the 
construction of an additional graving dock to accommodate the 
largest class of steamers. The estimated cost is £100,000. A 
correspondence is going on between the North-Eastern Railway 
Company and some of the shippers on Tyneside as to the alleged 
inadequacy of the accommodation at Tyne Dock. 

The death is announced of Mr. Robert Irvine, at the age of fifty- 
six years. He was a member of the firm of Irvine and Co., 
shipbuilders, West Hartlepool, until that concern was transferred 
to the Irvine Shipbuilding and Dry Docks Company, Limited. 

The North-Eastern Railway Company is about to build twenty 
goods engines of a new type. The engine is to haul a load 
of about seventy wagons, and its total weight in working order is 
90 tons. There are eight wheels coupled together. The cylinders 








nanentes. Warrant iron has improved in price to 58s. 9d. a month, 
uyers 1}d. per ton less, There are still thirty-five furnaces in 








Tuat trade in the iron and steel industries is steadily reviving is 
abundantly apparent, and not at any previous time this year has 
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while the wheels are 4ft. Gin. diameter. The directors a few days 
ago inspected the first of these engines. 

The coal trade is vigorous, and in some branches—the steam and 
gas—it is with some difficulty that the requirements of consumers 
are satisfied. Best steam coals have been sold this week at 13s, 6d. 
per ton f.o.b., and gas coals realise 10s. 6d. to 11s. f.0.b, There is 
an improvement in the coke trade, and prices have been raised on 
this account, and in sympathy with the advance in pig iron prices. 
Medium qualities are realising 15s. 6d. per ton delivered at the 
furnaces on Tees-side, and best 16s, 6d. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THERE has been a steady feeling in the pig iron market this 
week, with a moderate business doing. Scotch warrants have 
maintained their prices, while ordinary Cleveland iron and 
Cumberland hematite are somewhat firmer. 

Business has been done in Scotch warrants at 53s. 9d. cash, 
53s. 114d. for delivery in nine days, and 53s. 6d. to 53s. 9d. one 
month. Cleveland warrants have sold from 45s. ld. to 45s. 6d. 
cash, and at the same rates for onemonth. Few transactions have 
taken place in Cumberland hematite warrants, the quotations of 
which are, however, somewhat firmer at 58s. ld. to 58s. 6d. 
cash. 

Consumers of pig iron have been purchasing rather more freely 
of Scotch and Cleveland pigs, and in some quarters there appears 
to be a little more inquiry. On ’Change the feeling has been 
decidedly more hopeful in the last few days. There has, indeed, 
been a disposition to look upon the future of business as extremely 
hopeful, but the general opinion seems to be that any improve- 
ment is likely to be gradual. 

Since Jast report one furnace has been transferred from ordinary 
iron to hematite, but the total number in blast in Scotland remains 
at 74, compared with 73 at this time last year, and of the total 35 
are producing ordinary, 37 hematite, and 2 basic iron. 

The Scotch makers of pig iron, chiefly the higher-priced brands, 
have shown a disposition to meet customers, with the result that 
prices are in some cases 6d. lower on the week. Govan, f.o.b. at 
Glasgow, No. 1, is quoted 55s, 6d.; No. 3, 54s.; Carnbroe, No. 1, 
56s.; No. 3, 53s. 6d.; Clyde, No. 1, 65s. 6d.; No. 3, 55s. 6d.; 
Gartsherrie, No. 1, 66s.; No. 3, 56s.; Calder, No. 1, 66s. 6d.; 
No. 3, 56s. 6d.; Langloan, No. 1, 67s. 6d.; No. 3, 57s.; Summerlee, 
No. 1, 70s.; No. 3, 57s.; Coltness, No. 1, 72s.; No. 3, 57s.; 
Glengarnock at Ardrossan, No, 1, 64s. 6d.; No.3, 55s. 6d.; Eglinton 
at Ardrossan or Troon and Dalmellington at Ayr, Nos. 1, 56s.; 
Nos. 3, 54s. 6d.; Shotts, at Leith, No. 1, 69s.; No. 3, 57s.; Carron, 
at Grangemouth, No. 1, 67s.; No. 3, 57s. per ton. 

The shipments of pig iron from Scottish ports in the past week 
amounted to 8075 tons, as compared with 5942 in the same week 
of 1900. On the other hand, 11,959 tons of Middlesbrough pigs 
arrived at Grangemouth, being 7546 tons more than in the cor- 
responding week of last year. 

Scotch hematite pig iron is quoted 59s, 6d. to 60s. per ton for 
delivery at the steel works, and the likelihood is that the 
business in this class of iron will now improve. 

The malleable iron and steel branches are exhibiting a better 
tendency. Makers of finished iron are speaking more hopefully 
of business than they have formerly done for a considerable time. 
Not only do they find inquiries now numerous, but there is 
a decided increase in the number of orders being placed. The 
prospects of the steel trade depend largely upon the shipbuilding 
industry, and within the last week or two a very substantial 
amount of fresh tonnage has been put upon the books of the 
Clyde builders. Ship plates are now quoted £6 per ton, less the 
usual 5 per cent. discount for delivery in the Clyde district. 

The engineering and ironfounding as well as the bridge-building 
trades are reported busy. 

The coal trade has been a little more active in the manufacturing 
department on account of the works now being pretty steadily 
employed, and there has been a gradual lowering of prices for this 
class of coal. Indeed, all the kinds of coal are materially lower 
in consequence of the difficulty of disposing of the output. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

In accordance with the traditions of the steam coal trade, there 
has been the usual spurt in front of the Bank Holiday. 

On Monday it was reported on ‘Change, Cardiff, that the 
demand in the closing days of the week had been very active, and 
clearances had increased considerably. On the 26th, for example, 
33 vessels—many of large tonnage—had been despatched from 
Cardiff, 6000 tons going to Cape Town. 

Prices had moved upwards, especially for prompt delivery, and 
small steam coal was quite ls. higher. 

Monmouthshire coals had shared in the improvement of demand, 
and one class—the Western Valleys—was fully quoted at 16s. 3d. 

Mid-week steam coal became very scarce, and a good deal of 
difficulty was met with in doing business for prompt shipment. In 
proof of the value in which small steam is held, a sale by auction 
of a quantity ex steamer Llamshen a few days ago realised 4s, 2d. 

House coal continues very weak, and lower prices than present 
quotations are likely, as some time must elapse before the season 
opens. 

With regard to prices generally, they are ascending. The 
miners have asked for three days’ holiday next week, which will 
certainly tell very seriously on output. 

On Tuesday the report of the audit was given at the Sliding 
Scale Committee in Cardiff, when a reduction of 3% was declared, 
The wages will still be 724 above the standard of December, 1879, 
and this will work for the next two months. 

Alarmists are expecting a great upset to follow the declaration 
of audit, and the discussion on the tax, but the opinion of those 
thoughtful minds is that at the very worst the subject will be 
arranged by arbitration. 

Latest quotations, Cardiff, areasfollow :—Best steam coal, 18s. 9d. 
to 19s.; best seconds, 17s. 6d. to 18s.; ordinary seconds from 17s.; 
drys, 15s. to 15s, 3d.; special smalls, 10s. to 10s. 3d.; best ordinaries, 
9s. to 9s. 3d.; seconds, 8s. 6d. to 8s, 9d.; inferior sorts including 
drys, 7s. 3d. to7s. 6d.; best Monmouthshire semi-bituminous large, 
16s, to 16s. 6d.; seconds, 14s. 9d. to 15s. 3d.; best house, 16s. to 
17s.; No. 3 Rhondda, 15s. 9d. to 16s.; brush, 13s.; small, 10s. to 
10s. 3d.; No. 2 Rhondda, 13s. 6d. to 14s.; through and through, 
10s. 6d. to 11s.; small, 8s. to 8s, 3d. 

Patent fuel is firm and in good demand, and the coke market is 
better. Patent fuel is at 16s. to 17s., furnace coke at 16s. to 17s., 
and foundry 18s, to 19s. Pitwood prices are still improving, and 
best wood commands 19s. to 20s. Swansea coal trade has shown 
improvement of late. The collieries are working better, but the 
output of semi-bituminous kinds is larger than demand. Still last 
week over 53,000 tons were despatched, and the general animation 
at leading industries may be expected to tell favourably on the 
coal trade. 

Latest Swansea quotations are:—Best anthracite, 21s. to 23s.; 
seconds, 18s. to 18s. 6d.; best large, 16s, 6d. to 17s. 6d.; red vein, 
12s, to 12s. 3d.; rubbly culm, 5s. to 5s. 6d.; steam, 18s. to 19s.; 
seconds, 16s, to 16s. 6d.; bunkers, 10s. to 11s, 6d.; small, 8s. 6d. 
to 9s, 

Bituminous coals:—No. 3 Rhondda, 16s. to 16s. 6d.; through, 
13s, to 13s. 6d.; small, 11s. to 11s. 6d.; No. 2 Rhondda, 14s. to 
15s.; through, 11s. to lls. 6d.; small, 8s. to 9s.; patent fuel, 
15s, 6d. to 16s. 6d. Coke, furnace, 16s, 6d.; foundry, 18s. 

The Steam Colliery Company report just issued is satisfactory. 
The output for the year was 410,354 tons ; the net balance, after 
paying debentures and all other charges, in round numbers 
£101,000. The company had paid interim dividend of £31,000, 





and now declared a further dividend of 74, with £1 per share 
bonus, all free of income tax. The: attention of Monmouthshire 
colliers has been called to the statement of Mr. Martin, H.M. 
Inspector, in reference to the Blanclare slope level, Pontypool, in 
February last, where naked lights were used. Mr, Martin states 
emphatically that had safety lamps been used the two lives lost 
would have been saved ; and he points out significantly that men 
demand an increase of wages where safety lamps are used. 

The four new coal tips, Penarth, were set in motion on Tuesday, 
in presence of a respectable gathering of leading shippers. In the 
trial of the tips a steamer loaded 50 tons of bunker in eight minutes, 
and 2154 tons cargo in one hour fifty-five minutes. The enterprise 
of the Taff Vale is laudable, but it must not be forgotten that the 
Bute Docks took the initiative long ago with these tips, and that 
Sir W. T. Lewis established in this one of the many claims he has 
on the gratitude of the shipping interest. 

It is probable that Swansea's great water scheme at Cray will, as 
in the case of Cardiff, be carried out by the Corporation. The 
leading business of Cardiff will also be extension ; and the tramway 
scheme, with electric aid possibly, is to come into practical con- 
sideration forthwith. ‘Tramway troubles are in evidence at Bristol, 
and many hands have been discharged. 

In the iron and steel trades a fair amount of business is being 
done, tin bars being in good demand, and home, foreign, and 
colonial rails and sleepers. Prospective business is regarded as 
hopeful, and no falling off is likely in marine cargoes. 

One day last week four cargoes came up to Cardiff from Bilbao, 
and Ebbw Vale consignments have been ats at Newport. One 
large consignment of rails left Newport for Faversham this week. 
Swansea imported 1620 tons pig last week, 1069 tons steel scrap, 
and close upon 4000tonsironore. There has been no falling off in the 
arrival of pig iron from northern works. On ’Change, Swansea, mid- 
week it was the subject of comment that pig iron was on the ascend- 
ing scale, and on the week a further advance of about 9d. Market 
strong, and tendency upwards, In finished iron and steel there has 
been an advance, and bookings are at improved figures. ‘Tin- 
plate bars are held firmly with short deliveries. Now that the 
American steel strike is ended, the cessation of rumours as to 
large purchases in Wales of tin-plate may be expected. So far 
I cannot hear of any unusual purchases, but the trade is in a 
healthy condition, and reports from new markets opened are 
gratifying. Make and shipment last week were much alike, 
43,198 boxes having been despatched, and 44,322 boxes received 
from works. Stocks are low, only 56,052 boxes, and I note, as 
loading, two large vessels for the States, one for Batoum, and 
several for Mediterranean ports, Rotterdam, and other destina- 
tions. 

It is stated in the Swansea Valley that at the Swansea Hematite 
Company’s Works at Landore, by the utilisation of hot metal in 
lieu of cold pig iron, from 124 per cent. to 15 per cent. increase on 
output is obtained. The steel industry in the Valley is strong. 
Most of the industries are in good swing. Spelter works active. 
Copper works regular. Sulphuric acid factories busy, and in the 
engineering sheds full time is common, and overtime not in- 
frequent. Lliansamlet sulphate of copper factory active. 

Latest quotations on "Change this week are as follows :—Pig 
iron, Glasgow warrants, 53s. 104d. to 54s. ld. cash; Middles- 
brough No, 3, 45s. 4d., 45s, 5d., to 45s. 6d.; other numbers in 
proportion. Hematite warrants, 58s. 6d. for mixed numbers, 
f.o.b., Cumberland, according to brand. 

Welsh bars, £6 10s. to £6 12s. 6d., angles at usual extras ; sheet 
iron, £8 to £8 12s. 6d.; steel sheets, £8 2s. 6d. to £8 15s., 
with usual extras for higher gauges. Steel rails, heavy, £5 5s. to 
£5 10s.; Bessemer steel tin-plate bars, £5; Siemens’ best, 
£5 2s, 6d. Tin-plates, Bessemer steel coke, l4s. 6d. to 15s.; 
Siemens, coke finish, 15s. to 15s. 3d.; ternes, per double box, 28 by 
20 c., 26s. 9d. to 30s., according to finish and brand. Big sheets 
for galvanising, 6ft. by 3ft. by 30g., per ton, £10 17s, 6d. to £11; 
finished black plate, £11 to £11 10s. 

Block tin, £120 2s. 6d. to £116 5s.; spelter, £16 12s, 6d.; lead, 
£12 5s.; copper, Chili bars, £67 10s. to £67 18s. 9d. Iron ore, 
Tafna, 15s. 6d.; Rubio, 14s. 6d. 

The latest phase of the Swansea building strike has been the 
offer of employers to put before a general meeting the application 
of the men for a farthing an hour advance now, and another 
farthing in six months, The Bethesda quarrymen are still very 
unsettled. 

I regret to have to record the death of Mr. James Thomas, one 
of the pioneers of the Rhondda Valley, at an advanced age. 
Also of Mr. Walter Morgan, of Pontypridd, solicitor for the Ocean 
and other collieries, and who, though a comparatively young man 
at the time of his death—only 47—had been identified with many 
of the trade struggles in the coal district. 








NOTES FROM GERMANY. 
(From our own Correspondent.) 


From all the iron-producing districts unsatisfactory accounts 
have been received during the week, demand and employment in 
the various departments of the iron and steel trade remaining 
moderate ; for some articles a further falling off in price was even 
noticeable. 

The pig iron market in Silesia was remarkably quiet ; stocks 
continue rather heavy, inland consumption being limited, while 
the competition of foreign firms is exceedingly keen; both 
English and Luxemburg pig iron is being offered second hand at 
prices that are considerably lower than the current list rates. 
Export orders of importance have not been obtainable for many 
weeks, and the small contracts that have been booked on foreign 
account do not leave any profit. Altogether, a dull, languid feel- 
ing prevails in the iron industry, and a change for the better is not 
anticipated ; on the contrary, those who are inclined to take a 
gloomy view of things prophesy further reductions in price, and a 
restriction in output for autumn. A good many works can hardly 
keep up a moderate activity now. 

Also in the Siegerland the position of the iron trade is reported 
as being the reverse of healthy, and a feeling of uncertainty pre- 
vailsin many circles, The Siegerland pig iron convention is said 
to have offered hematite pig iron at M.66 p.t. The rolling mills 
have a fair number of forward orders on their books ; the same 
may be told of the plate mills, heavier sorts for boiler-making pur- 
poses being in specially good request. For plates in basic, which 
continue tolerably well inquired for, very low prices only can be 
realised, insome cases less than M. 130 is reported to have been 
taken. The machine shops in the Siegerland complain of insufficient 
employment, and the working hours are likely to be restricted if 
the present lack of orders continues. 

At the Rhenish-Westphalian ironworks stocks increase ; the 
demand for all sorts of finished iron is very moderate and irregular, 
and quotations are a trifle easier than last week. In girders stocks 
are lower than in previous month, but this is due to a general 
reduction in output rather than to any improvement in demand. 
The inquiry for bars shows a falling off, but drawn wire is in 
improving request. : 

The production of pig iron in Germany, including Luxemburg, is 
statistically stated to have been for time of present year, 633,046 t., 
of which 111,210t. were forge pig and spiegeleisen, 36,284 t. 
Bessemer, 368,169 t. basic, and 117,383 t. foundry pig. In May of 
present year, 676,774 t. were produced ; in June, 1900, output of 
pig iron was 691,117t. From January Ist to June 30th, 1901, 
3,953,779 t. were produced, against 4,098,957 t. for the same period 
in the year before. 

The German coal trade is quiet but steady, owing to a regular 
and lively demand that is coming in for house coal ; anthracite is 
specially well inquired for, consumption exceeding the supply in 
many instances. 

The demand for raw and manufactured iron is extremely slack in 
Austria-Hungary, and a very limited occupation is reported from 
all departments. 


The coal trade in Austria-Hungary is, on the other hand, firmer 
than before, The State Railway Administration, in granting next 
year’s demand in coal, has, after some negotiation, decided in 
favour of inland producers, who agreed to a reduction in price ; 
only small lots were ordered from abroad. The supply, 2,226,200 t., 
of which 887,300t. are pit coal, 1,017,800 Bohemian brown coal, 
and 321,100 t. different sorts of fuel, is worth 21,917,497 crowns, 

In France prices for the principal articles of iron have not altered, 
merchant bars being quoted 175f. p.t., and girders 185f. p.t. Some 
rather heavy contracts in rails have recently been booked, one for 
10,000 t. for the Kast Railway, makers realising 168f. p.t. free 
Batignolles. Officially, heavy steel rails stand at 180f. p.t.; rails 
weighing 20 kilos., 190f.; and light section rails, 220f. p.t.; old rails 
have fetched 110f. p.t. 

On the French coal market the position is more in favour of 
buyers than producers; quotations are a trifle weak, and it is 
generally expected that the reduction in prices, which a fierce 
foreign competition caused the Belgian coalowners to agree to, 
will also lead to a falling off in the prices for French coal. 

There is again but little to report from the Belgian iron market, 
the general condition being lifeless. In all trades a decrease in 
demand is perceptible, and a lack of orders is complained of in 
every branch ; only the steel industry appears to be tolerably well 
engaged. Quotations generally are moving downwards, 

The Belgian coal market has been considerably influenced by 
German and English competition, and is showing a want of firm- 
ness. The suburb of St. Giles, near Brussels, recently invited 
tenders for 16,200 t. coal, to be supplied by Belgian firms only ; 
however, both German and English coalowners sent in offers, but 
as their prices were the same, or in some instances even higher 
than those asked by Belgian pits, the latter are sure to receive 
the contract. 

The Servian Government is reported to have granted to a 
Frenchman, Sclaroni, and to an Italian, Elias, the concession for 
the building of the Timok Railway, under condition that the 
two above-named gentlemen receive permission from the Turkish 
Government for the prolongation of the said line over Turkish 
territory to the Adriatic Sea. 








AMERICAN NOTES. 
(From our own Correspondent.) 
New York, July 18th. 

AN aggregate of 150,000 mill-workers are now on strike by order 
of the officials of the Amalgamated Association. This is regarded 
as most unfortunate by all concerned. The point at issue is as to 
whether non-union men shall become unionised. The market con- 
ditions will not be immediately affected by the suspension, but 
with mills oversold two to four months, and a large volume of 
business awaiting acceptance, and extraordinary requirements 
opening up, it is not regarded as probable that the companies will 
be willing to permit the suspension to be prolonged. The point at 
issue has been a bone of contention for a long time, and the mill- 
workers regard the present opportunity as most favourable to 
them for its permanent adjustment. The Carnegie Company is, 
and has been, aggressively non-union. Mr. Schwab represents his 
master, Mr. Carnegie, in opposing unionism; but the present 
crisis is a peculiar one, and especially in view of the fact that the 
agents of the Amalgamated Association have been at work for a 
year in the Carnegie mills, 

The steel situation from the commercial end is in good shape, 
All mills are oversold ; could be much further oversold if they 
cared to be. No one has yet sized up the prospective conditions 
growing out of increasing capacity. Each month increases capacity 
in some respect. Before the close of the year a very large in- 
crease wil] be at work, in time to enable buyers for 1902 to take 
advantage of it. But,on the other hand, some of our highest 
authorities believe that the requirements of the country will ex- 
pand much faster even than productive capacity. Of course, there 
Pare reasons for expecting a very great increase in demand, among 
which are to be mentioned railroad-building and shipbuilding 
needs. Sweeping and radical improvements and extensions are 
being made in railroad transportation. The aggregate mileage of 
railways is 259,788 miles, including 2023 railway corporations, 
There is an average of 20 locomotives and 753 cars per 100 miles 
of line, and 1,017,653 employés. The railway capital outstanding 
is valued at 11,491,034,960 dols., of which over 54 per cent. paid 
no dividend. 

Damaging reports are current regarding the corn crop, but the 
stock market regards the statements as exaggerated. Crops are 
generally abundant. The financial situation is sound, Steps are 
being taken by financial interests to remedy certain recognised 
defects in currency legislation at the next session of Congress. 
The objective point is to more effectually do what it was believed 
was already thoroughly done, viz., make the gold standard un- 
assailable. The basis of bank circulation, viz., the bonds, is being 
gradually narrowed through purchase, while the demands for 
currency under present business conditions are gradually increas- 
ing. The banks have already absorbed all but 20,000,000 dols. 
of the Government 2 per cents. The proposition is to make all 
fortns of money exchangeable at the coe for gold. 

Manufacturing interests are deeply interested in this movement, 
seeing, as they do, the gradually a a demand for money. 
The steel companies are rapidly securing large supplies of coal 
and coking coal lances, and large combinations are in progress, 








NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 


STEAM coal in good demand and prices unaltered. House coal 
in fair request considering the warm weather. Exports for week 
ending July 27th were :—Coal: Foreign, 46,640 tons; coastwise, 
14,953 tons. Imports for week ending July 30th were :—Iron 
ore, 2100 tons ; pig iron, 1610 tons; steel — 160 tons ; slates, 
170 tons ; deals, 2273 loads ; pitwood, 1974 loads. 

Coal: Best steam, 16s. to 16s. 6d.; seconds, 14s, 3d. to 14s. 6d.; 
house coal, best, 17s.; dock screenings, 9s.; colliery small, 8s, 3d. 
to 8s. 6d. Pig iron :—Scotch warrants, 53s. 3d., market strong ; 
hematite warrants, 60s. f.o.b, Cumberland prompt; Middlesbrough, 
No. 8, 46s. 14d. Iron ore :—Rubio, 14s, 6d.; Tafna, 15s, 6d. 
Steel :—Rails, heavy sections, £5 5s. to £5 10s.; light ditto, 
£6 10s. to £7 f.o.b.; Bessemer steel tin-plate bars, £5; Siemens 
steel tin-plate bars, £5 2s. 6d., all delivered in the district, cash. 
Tin-plates: Bessemer steel, coke, 14s, 6d. to 15s.; Siemens, coke 
finish, 15s. to 15s, 3d. nominal. Pitwood, 193. 6d. to 20s., ex ship. 
London Exchange telegram :—Copper, £67 10s.; Straits tin, £119. 
Freights steady. 


THE 








CATALOGUES. 


ROBERT BoyLE AND Son, Ltd., Holborn-viaduct, 
Pamphlet on the progress of natural ventilation. 

Tue Eynon Patent Anchor Company, 11, Royal-arcade, New- 
castle-on-Tyne,-—Pamphlet describing the Eynon improved anchor. 

JAMES BUCHANAN AND SON, Caledonia Foundry and Engine 
Works, Liverpool.—Illustrated circular of this firm’s exhibits of 
brick and tile machinery at the Royal Lancashire Agricultural 
Society’s Show at St. Helens. 

WaLtacH Broruers, 57, Gracechyrch-street, London.—Section 
H. catalogue of novelties. The latter include drilling machines, 
recording pressure gauges, boiler alarms, fire extinguishers, oil 
filters, lifting jacks, tachometers, &c, 

JoHN I. THORNycROFT AND Co., Ltd., Chiswick.—Pamphlet 
giving photographic illustrations of a few of the vessels fitted with 
Thornycroft water-tube boilers. The ships shown include British 
and foreign war vessels of all types, and American ferryboats. 


London.— 
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AUSTRALIAN NOTES. 
(From our own Correspondent.) 


FRESH tenders are being invited for the con- 
struction of a bridge over Sydney Harbour. The 
bridge is to have a main span of not less than 
1200ft. in the clear, with sutlicient approach spans 
to make up a total length of 3000ft. ‘lhe head- 
way to be provided is 170ft. in the clear above 
high-water mark for at least the central 600ft. of 
the main span, but this may be diminished to 
150ft. in the clear at the limits of the 1200ft. fair- 
way. The deck of the bridge is to include a 
double line of railway, with two wood-blocked 
roadways, each of 30ft., or one roadway of 60ft. 
between kerbs—embracing a double line of tram- 
way—and two footways, each 12ft. wide. Further 
particulars can be obtained from the Agent- 
General for New South Wales, Victoria-street, 
London. Designsand tenders are to be delivered 
tothe Under-Secretary for Public Works, Sydney, 
New South Wales, by the 28th February next. 
It appearsthat the Government did not feel satis- 
tied with the class of designs and cost of those 
previously sent in, while complaintsare being made 
by engineers that the unnecessary height of the 
bridge over the fairway increases the cost 
enormously. A board was appointed to go into 
the question, of which the present application for 
tenders is the result. The present agitation for 
the building of a bridge is now so strong by the 
people crossing the harbour that the Govern- 
ment canpot shelve the question any longer. If 
present conditions do not satisfy tenderers, 
suggestions for alterations should be made to the 
board, as opinions from firms of repute would 
receive due consideration. 

Owing to what was alleged to be undue favourit- 
ism in the conditions attached to the contract for 
th2 manufacture of steel rails in the colony—New 
* uth Wales—fresh conditions have been made, 
which are as follows:—The New South Wales 
(overnment invite tenders from persons willing 
t» enter into a contract to supply 100,000 tons of 
s‘cel rails, to be delivered within four years, at a 
prise not exceeding the cost in Great Britain or 
America, with the usual freight and charges 
added. Applicants will be required to conform 
with the fcllowing :—(1) Lodge £10,000 with the 
Treasurer as a guarantee of good faith, which will be 
returned with 34 per cent. interest if no contract 
is entered into ; (2) state what proportion of the 
ores used will be the product of New South Wales; 
(3) state where the proposed works will be located, 
and the time within which they will be erected, 
and the amount proposed to be expended ; (4) 
satisfy the State Government of their ability to 
carry out the contract. The contract to be entered 
into will require that the contractors shall pay 
their workmen the minimum wage of 7s. per day, 
trade union rates for skilled labour, and observe 
the eight hours system. Any dispute as to the 
cost in Great Britain or America, or as to what 
are usual freight or other charges, shall be settled 
by a person, or persons, to be named in the con- 
tract. 

The first shipment from Australia of grain in 
bulk was made by the Suevic, of the White Star 
Line, which left Sydney a fortnight ago. This 
has been sent by the shippers as an experiment 
to judge of the cost and practicability of shipping 
grain in bulk, prior to the erection of grain eleva- 
tors to deal with the same, which has been strongly 
recommended by Dr. Cobb, of the New South 
Wales Agricultural Department. 








LAUNCHES AND TRIAL TRIPS. 





Hitpa, steamer of raised quarter-deck type ; 
built by, Blyth Shipbuilding Company, Blyth ; to 
the order of, W. B. Niven and Co., Glasgow ; 
dimensions, 228ft. long, 33ft. beam; to carry, 
cargo; engines, triple-expansion, 18in., 29in., 
48in., by 33in. stroke ; constructed by, North- 
Eastern Marine Engine Company, Limited. 


Monomoy ; built by, Joseph L. Thompson and 
Sons, Limited ; to the order of, T. Hogan and 
Sons, Bristol; dimensions, 405ft. by 51ft. by 
3lft. 4in. deep ; engines, triple-expansion, 254in., 
44in., 75in., by 5in. stroke, pressure 200 lb. ; con- 
structed by, Blair and C»., Limited, Stockton ; 
speed of over 11 knots attained. 


QUEEN ALEXANDRA, cargo steamship; built 
by, the Northumberland Shipbuilding Company, 
Limited, Howden-on-Tyne ; to the order of, the 
Dunlop Steamship Company, Limited ; dimen- 
sions, 372ft., 48ft., by 30ft. 10in. deep ; to carry, 
7000 tons deadweight ; engines, triple-expansion, 
244in., 40in., 68in., by 48in. stroke, pressure 
180 lb.; constructed by, North-Eastern Marine 
Engineering Company; speed of 12 knots was 
attained, 

DUNHOLME, steel screw steamer; built by, 
Wm. Gray and Co., Limited; to the order of, 
Pyman Steamship Company, Limited, West 
Hartlepool ; dimensions, 347ft. long, 47ft. broad, 
and 27ft. deep ; engines, triple-expansion, 25}in., 
40hin., 67in. diameter, by 45in. stroke, pressure 

80 1b.; constructed by, the Central Marine 
Engine Works of the builders; trial trip, 
July 20th. 

_QUEEN CRISTINA, cargo steamer; built by, 
Northumberland Shipbuilding Company, Limited, 
Howden-on-Tyne ; to the order of, Dunlop 
Steamship Company, Limited, Glasgow ; dimen- 
sions, 372ft., 48ft., by 30ft. 10in. deep ; engines, 
triple-expansion, 234in., 39in., and 66in., by 48in. 
stroke, pressure 180 Ib.; constructed by, North- 
Eastern Marine Engineering Company, Limited ; 
trial trip, July 20th. 

Nov, steel screw cargo steamer ; built by, the 
Laxevaags Engineering and Shipbuilding Com- 
pany, of Bergen, Norway; to the order of, 
Horloff and Bie, Bergen; dimensions, 244ft., 
36ft., and 19ft, deep ; to carry, 2200 tons; 
engines, triple-expansion, 17}in., 29in., 48in., by 
33in, stroke, pressure 175 lb.; mean speed of 104 
knots obtained ; trial trip, July 23rd. 

_ SELSDON, steel screw steamer ; built by, Wm. 
Gray and Co., Limited ; to the order of, Houlder, 
Middleton, and Co., London ; dimensions, 352ft., 
49ft. 6in., and 28ft. 3in. deep ; engines, triple- 
expansion, 25hin., 404in., 67in., by 45in. stroke, 
pressure 160 lb.; constructed by, the builders ; 





1 Tae speed was attained ; trial trip, July 
26th. 

BARON DRIESEN, steamship ; built by, Irvine's 
Shipbuilding and Dry Dock Company, Limited ; 
to the order of, the Northern Steamship Com- 
pany, Limited, St. Petersburg; dimensions, 
360ft., 47ft, 9in., and 30ft, 24in.; to carry, cargo; 
engines, triple-expansion, 20in., 4lin., 67in. dia- 
meter, by 45in, stroke, pressure 165 lb.; con- 
structed by, Richardson, Westgarth, and Co., 
ee ; speed of 11 knots attained ; trial trip, 
July 27th. 
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14,528. Hotpina Lerters, W. Hardy, Gorlestone, 
Suffolk. 

14,529. Cant-Ters, C. Manners and W. H. Reddan, 
London. 

14,530. Loop-rormMING MecHanism for SzEwinc Ma- 
cuiNgs, F. H. Richards, London. 

14,531. Bicycte TeLescopic Stay, J. Hannay, Dum- 


fries. 

14,532. PorTaBLE FisHinc Ling Drier, C. M. Walthall, 
St. Asaph. 

14,533. Bau Taps, J. F. Lewin, Nottingham. 

14,534. Cowxs for Locomotive Funnels, M. Morris, 
Enfield. 

14,585. EvecrricaL Instruments for TRANSMITTING 
Sounps, E. J. Clifford, London. 

14,536. Gas-RETORT Coat Srops, A. W. Turner and H. 
Wood, Birmingham. 

14,537. Cycie Inpicator for SHowinc GRADIENT, F. 
Turner, Birmingham. 

—— Penci. Suarpeners, J. 8. Foley, Birming- 
14m, 

14,539. SELF-REGULATING Water Heaters, G. W. 
Hawksley, Sheffield. 

14,540. Removine Arr from Steam GENERATOR FRED- 
water, A. Dalrymple, Liverpool. 

14,541. Tox Cirips for Usk on CycLe Pgpa.s, W. G. Gass, 
Bolton. 

14,542. Lusricators, B. J. Diplock and H. Hopkin- 
son, Nottingham. 

14,543. HAT-REGENERATING APPARATUS, J. Pointon, 
Liverpool. 

14,544. SEPARATING GREASE from Steam, H. Hocking, 
Liverpool. 

14,545. Moror Veuicues, 8. T. Walker and W. H. B. 
Flather, Bradford. 

14,546. Trstina Sotutions, H. F. Julian, Teign- 
mouth. 

14,547. Rotary Takes-vups for Sewino Macuryegs, J. K. 
Macdonald.—{7ihe Singer Manufacturing Company, 
United States.) 

14,548. Rotary Taks-ups for Sewinc Macuings, J. K. 
Macdonald.—(The Singer Manufacturing Company, 
United States.) 

14,549. Takg-up Devices for Sewinc Macurngs, J. K. 
Macdonald.—{The Singer Manufacturing Company, 
Onited States.) 

14,550. O1L or Sprrit Vapour Stoves, T. 8. Hughes, 
London. 

14,551. Suspension Gas Lamps, &c, F. H. and H. 
Barwell, H. P. Kimberley, and J. F. Smith, Bir- 
mingham. 

14,552. Hanp Power Brakes for Raitway Wacons, 
D. J. Morgan, Barry. 

14,553. DovuGH-PREPARING Apparatus, G. 8. Baker, 
London. 

14,554. Propeciine Sxip3, J. Murrie, Glasgow. 

14,555. LeatHerR Susstituts, J. F. Butterworth and 
C. Marter, Manchester. 

14,556. OpgraTinc the Swivet Points cf Tram- 
way and like Raits, J. Leatherbarrow, Man- 
chester. 

14,557. ScnEw-cuTTING Macuings, R. W. Blackwell 
and Co., Limited, and T. E. R. Phillips, London. 
14,558, Skamine and CLosinG METAL Cans, J. Gersant, 

London. 

14,559. SELF-IGNITING CiGAaRETTEs, &c., C. Scholz, 
London. 

14,560. Receptactes for Gioves, &c., J. J. Green, 
London. 

14,561. WrIcHING MAcHINEs, T. 
Blackburn. 

14,562. ALTERNATING CURRENT ELECTRICITY METERS, 
F. L. Catenhusen, London. 

14,568. Looms for Wkavine, F. Zapata, London. 

14,564. SoctaBLe ATTACHMENT for Bicycies, G. 
Crampton, London. 

14,565. CompresseD AIR Braxgs, E. de Pass.—(La 
Société Anonyme des Freins “‘ Stop ,” France.) 

14,566. GLazinc CONSERVATORIES, Xc., A. Tassain, 
London. 

14,567. CruciBLEs, Retorts, Receivers, \c., W. Engels, 
London. 

14,568. Bastinc Megat, F. Andrews and A. M. Ohren, 
London. 

14,569. CLostsc Winpow Panes, J. F. P. Meiners, 
London. 

14,570. Ciips for VeLocipepss, W. J. Lloyd and W. 
Priest, London. 

14,571. Drawine and Repvuctne the Diamerers of 
Toses, F. Billing and J. G. Inshaw, London. 

14,572. IMPROVED STEAM FirE Enoings, J. C. Hudson, 
London. 

14,573. ENve.Lorgs, A. Schmerl, London. 

14,574. CoupLinc RalLway Wawons, T. Eaglesfield, 
London. 

14,575. MORDANT-1 ygInG Monoaszo Dygsturrs, C. D. 


and J. Crossley, 


Abel —(ictien Gcsellschoft fiir Anilin Fabrikation, 
Germany ) 
14,576. UrtLisinc the Waste Heat of METALLURGICAL 


Operations, J. Imray.—(La Société Electro-Metal- 
lurgique Francaise, France.) 

14,577. APPARATUS for REFRIGERATING, kc, P. Naef, 
London. 

14,578. Busnine fur the Bunc-HoLks of BARRELS, 
H. H. Lake.—(E. 8. Hopkins, United States ) 

14,579. TRANsMI:sion Of HiLKCTRICAL Enrrey, H. H. 
Lake.—(N. Tesla, United States ) 

14.580. FasTeNING FRAGILE ARTICLES in Boxks, 
L. A. B. Carver, London. 

14 581. DetacnaBLe Tanks, H. W. and T. C. Harry, 
London. 

14,582. Merrattic Satts in Sotvution, W. Noad, 
London. 

14,5838. CARBURETTING AIR for LicutTinc, &c, 
J. 8S. G. Kay, W. Higgins, and A. M. Posexer, 
London. 

14,584. CLosina Botties, Xc., 8. V. d’Etchegoyen, 
London. 

14,585. Watch Howper with ILLuminatina Dit, 
F. W. E. Bartholomew, London. 

14,586. Pneumatic TrrkEs, E. E. Preston, London. 

14,587. Free ExtincvisHErs, T. Voile, London. 

14,588 CLaRionet and other WIND [NsTRUMENTs, D. B. 
Pogson, London. 

14,589. Lirg-auarps for ELecrric Cars, W. Preston, 
Liverpool. 

14,590. GENERATING Smoke, E. F. G. Hammond, 
London. 

14,591. Improvep Dumps Cappir, J. P. Goodbun, 
London. 

14,592. FLUID-PRESSURE TURBINES, H. F. Fullagar, 
London. 

14,593. FLUID-PRESSURE TURBINES, H. F. Fullagar, 
London. 

14,594. FLUID-PRESSURE TURBINES, H. F. Fullagar, 
London. 





14,595. Appitiance for Mixine O11, &c., E. Romer, 
London. 

14,596. DisPLAYING ADVERTISEMENTS, H. Pottin and A. 
Gauthier, London. 

14,597. Steam Generators, W. Hornsby, D. Roberts, 
and C. James, London. 

14,598. Feep-waTer Puriryine Apparatus, J. Bruun, 


mdon. 

14,599. Lamps for Cans and other Venicies, 8. G. 
Whitehouse, London. 

14,600. Priventine the Racine of Surps’ Paopeiiers, 
D. Rees, London. 

14,601. Tyezwaiters, W. H. Schneider, London. 

14,602. RerriGERaTING AppaRaTous, T. and W. Cvle, 
Le ndon. 

14,603. Recovery of Fats, C. Kremer and R. Schilling, 


London. 

14,604. Horttow Briocks of Concrete, T. Moody, 
London. 

14 605. “ Farry” 
London. 


and Bucket Lamps, G. E. J. Street, 


1th July, 1901. 


14,606. Oi, and Gas Enorngs, R. F. Yorke, Glasgow. 

— Hee. Paps for Boors, E. Illingworth, Brad- 
ord. 

14,608. Creanzer for Steam Borer, F. Watson and 
W. Ashworth, Great Harwood, Lancashire. 

14,609. Hanp Brakes of Rartway Wacons, J. Hurst 
and W. Rider, Sheffield. 

14,610. AmpuLancegs, Xc., J. Mills and W. H. Fulford, 
Coveutry. 

14,611. Tonwnet Castxcs for ELecrricaL RalI_ways, 
G. H. Lloyd, Birmingham. 

14.612. Trousers Press, L. and H. Frederick, Wolver- 
hampton. 

— Ferpers for Boiter:, J. Hallas, Hudders- 
fie 


Id. 

14,614. TroLLeY Heaps for Evecrric Cars, J. Hunter 
and E. Griffiths, Liverpool. 

14,615. Skamiess and WELDLEss Tubes, B. F. McTear, 
Liverpool. 

14,616. Fexp Rotter and Disa of CarpinG ENGINES, 
R. Tyack and Howard and Bullough, Limited, 
Accrington. 

14,617. Meuttirxa Larp, N. Kilvert and Sons, Limited, 
and A. L. Robertson, Manchester. 

14,618. Dyxine, &c., Cops of Spun Yarn, The Major 

ood Syndicate, Limited, and J. Major, Man- 
chester. 

14,619. Dygrnc, &c., Warps, W. E. Heys.—(A. 
Masseron, J. Pivert, F. Chaplet, BE. J. Mueller, and J. 
Caquelin, France.) 

14,620. ApmiTTINc Water from Rivers into Hy- 
DRAULIC Works, C. E. Livesay, London. 

14,621. PaotocrapHic Suutters, H. J., A. S, and 
G. A. Sp att, London. 

14,622. Rirtes and other SmaLt Aras, J. B. Thorney- 
croft, Glasgow. 

14,623. Arn VaLves for Pyeumatic Trggs, J. Cockburn, 
Glasgow. 

14,624. ELxecrricAaL MEASURING INSTRUMENTS, A. 
Eckstein and F. Panter, Salford. 

—_— ConTROLLING StgEaM Encinzgs, J. Adair, Water- 
0! . 

14,626. Opener for Cans, E. Vaughan, Seven Kings, 
near Ilford. 

14,627. FLump- PREssuRE Motor, C. Aghabeyan, 

ndon. 

14,628. CicaR Perrorator, T. Wilcox, Birmingham. 

14,629. Lapres’ CycLinc Skirt Cup, W. D. Johnson, 
Burton-on-Trent. 

14,630. Improvep Lavatorigs, J. Beresford, Birming- 


ham. 

14,631. Traps for Lavatory Basins, G. E. Buttenshaw, 
Sheffield. 

14,632. Dry Ovutpoor Sgats for Tramcars, C. H. 
Mounsey, London. 

14,633. Pastinc Device for CIGARETTE MACHINES, N. 
du Brul, London. 

14,634. Stoves, E. R. Cahoone, London. 

14,635. BRIcK-MAKING MacHInNEs, A. J. Boult.—(M) W. 
Marsden, United States ) 

14,636. Steam Prorcision Devices, P. R. Bocksch, 
London. 

14,637. Improvep form of Hat Pry, B. F. Wyler, 
London. 

14,638. Suip’s Boat LowerineG GEar, J. W. Dodgson, 
London. 

14,639. CLutcH Actions for Cycle Frrz WHEELS, B. R. 
Mills, London. 

14,640. PLATFORM-RAISING MecuaNIsM for RirLe Maca- 
zings, H. Harris, London. 

14,641. Consuming Rerusk Mareriat, I. D. Smead, 


ondon. 

14,642. Heatinc and Ventitation, I. D. Smead, 
London. 

14,643. Fornacg, J. Imray.—({Za Société Electro-Metal- 
lurgique Francaise, France. 

14,644. Piats, L. P. Trounce, Cardiff. ; 

14,645. MupeuaRps for Venicies, G. S. A. Ranking, 
London. 

14,646. Soap Disnes, A. Conkling, London. 

14,647. Pump, E. Taylor and E. N. Hammond, 
London. 

14,648. Pivor Brackets for Mrrgors, F. Harding, 
Birmingham. 

14,649. Rai Jornts and Fisu-riatEs, R. H. Dawe, 
London. 

14,650. TrouszR Hoipers, R. B. Ransford.—(C. L 
Rynd, Russia.) 

14,651. VeHIcLE Trres, E. C. and F. P. Whitaker, 


mdon. 

14,652. Hanpues for VeLociprpes, A. R. H. Bland, 
London. 

14,653. Water Gas, A. J. Boult.—(J. BE. Goldschmid, 
Germany.) 

14,654. Burners, H. Burkiimper, London. 

14,655. Bricks, The Beckenham and Penge Brick 
Works, Limited, and G. N. Pocknall, London. 

14,656. Automatic Cut-out Drvick for OvERHEAD 
Conpvuctors, T. W. Renwick and J. Grant, New- 
castle-on-Tyne. 

14 657. Fire Escapss, G. C. Waddingten and F. Hall, 
Newcastle-on-Tyne. 

14,658. WatsR Gavuors, W. Sylvester, J. A. Jones, and 
A. W. Bowerbank, Newcastle-on-Tyne. 

14,659. Rance Fiypine for Ririgs, C. A. Trotter, 


ondon. 

14,660. Pencit SHarpener, W. C. Greig and A. C. 
Andrews, London. 

14,661. Guns, C. A. T. Sjogren, London. 

14,662. Incupator, H. Kooke, Liverpool. 

14,663. Szat for Tramcars, H. Williams and W. G. 
Hope, Liverpool. 

14,664. TurBinEs, R. Schulz, Liverpool. 

14,665. Fixisc Spokes in WHEELS, G. C. Dymond.— 
(C. R. Watmuff and S. 8. Aburn, Natal.) 

14,666. Ark Compressor, F. W. Wilson and A. E. 
Mathewson, London. 

14,667. Printinc Macurngs, G. C. Marks.—(The Cump- 
bell Printing Press and Manufacturing Company, 
United States.) 

14 668. Gas Manvracturg, C. C. Carpenter and W. H. 
Y. Webber, London. 

14,669. Cotourtna Matrer, J. Y. Johnson.—(The 
Badische Anilin and Soda Fabrik, Germany ) 

14,670. ELecrric Crrcuits, A. H. Howard, London. 

14,671. ScrEw Botts, E. Perrett, London. 

14,672. Tire for CycLte Wueets, J. Dinsdale, jun, 
London. 

14,673. Srkam GenERATORS, M. Castelnau and C. 
Thialon, London. 

14,674. PotisHine Woon, C. Nittinger and M. Jasper- 
sen, London. 

14,675. BicyciEs, J. Baker, London. 

14,676. Exp.osivss, E. Steele, C. J. Bower, and H. E. 
Poehlman, London. 

14,677. Revizr for Powsr Prinxtine, B. E. Harnisch, 

ondon. 

14,678. Tetxscopic Stkam Enarnes, M. L. Whitfield, 


mdon. 
14,679. ConpENsER, J. Stumpf, London. 





19th July, 1901. 
14,80. Mernop of Repropuctne Sounps, E. F, Chidell, 


ndon. 

14,681. Enorves, T. 8. Griesbach and C. E. Pierpoint, 
Birmingham. 

14,682. FLusuine Cistery, H. Weir, Edinburgh. 

14,683. Parst Strainer, J. Smith, Ashton-on-Mersey, 
near Manchester. 

14,684. Stam Trap, J. E. Slack and H. Hutchinson, 
Manchester. 

14,685. Ssraiy VaLves, J. E. Slack and H. Hutchinson, 
Manchester. 

14,686. Cycies, E. B. Mahood and D. G. Stevenson, 
Glasgow. 

14,687. Top Pieces for Hexts cf Boots, W. H. W. 
Harrison, Halifax 

14,688. RENDERING Fapaics Waterrrocr, T. F. Wiley, 
Bradford. 

14,689. Cuimngy Por, W. Oates, Halifax. 

14,690. Cooxine Stoves, A. thinton and J. Turner, 
Wolverhampton. 

14,691. Gear Case for Cycies, A. Shinton and J. 
Turner, Wolverhampton. 

14,692. Foop Preparations, C. F. Clark, Wolverhamp- 
ton. 

14,693. Castors, J. C. Rombach, Melincrythan, 


Neath. 
14,694. Coat and Lea Banp, H. F. Clough, South- 


port. 

14,695. CLosinc ENvVELOpEs, A. L. W. Wardand E. &chery, 
Manchester. 

14,696. Captive Bau for Prayixe Game, A. B. Bell, 
Norwich. 

14,697. TuRBINEs, J. Dixie, Glasgow. J : 
14,698. Wueets, S. T. Richardson and R. Price, Bir- 
mingham. : 
14,699. Dortyruss, W. Teer and W. Gosling, 

Manchester. : 

14,700. ELecrricaL SpeEpD Inpicators, R. F. Collings, 
Liverpool. 

14,701. ALTERNATING PressERs for Sswinc MACHINES, 
J. K. Macdonald.—(The Singer Manufacturing Com- 
pany, United States.) 

14,702. Steamers, H. Burrell, Glasgow. 

14,703. Openers for Faniicuts, &c., R. Leggott, Brad- 


ord. 

14,704. VatvE Mecnanism, G. Davies.—(X. McC. and 
F. D. Green, R. McC. Green, jun., and L. G. Green, 
United States.) 

14,705. WHEEL TrrEs, D. Booth and W. Saunders, 
Rochdale. 

14,706. Sarety GuaRp for Macurivss, J. Beall, New- 
castle-on-Tyne. 

14,707. ANTI-FOULING Composition, T. 8S. Mullay, 
London. 

14,708. VENTILATING AppLIANces for Hats, W.T. Lord, 
London. 

14,709. SicuT1nG for Fire-arms, J. W. Wedderburn, 
London. é 
14,710. Protecison for O1ciotu, C. Cherry, Bir- 

mingham. 

14,711. Rotter Bearrnes, J. Tattersall, Birmingham. 

14,712. Loosz Rexp Looms, J. W. Bury, Burnley. 

14,713. Sotip and Pyeumatic Tires, 8. Willington, 
London. 

14,714. Automatic Courtine, M. Jagim and J. Zenrer, 


mdon. 
14,715. Brakes for RatLway VEHICLES, D. M. Murrow, 
London. j 
14,716. Firrincs for VENETIAN Buiinps, H. Guise, 
mdon. 
14,717. VENETIAN Buns, H. Guise, London. 
14,718. Macuines for Pianixc Woop, H. Guise, 
London. F 
14,719. Firrrscs for VENETIAN Biixps, H. Guise, 
London. i j 
14,720. Latuine for Fireprocr Watts, O. Hocking, 
London. 

14,721. Paptocks, W. T. Ellis, London. 

14,722. Motor CaRBURETTING VALVE, A. H. R. Pulman, 
London. 

14,728. Sewrnc Macuings, W. Faber, London. ; 

14,724. Sarety VaALvE, H. 8. Bell.—(P. Whiting, United 
States. 

14,725. a Weavinc Loom, H. Wendt and A. Junige, 

ndon. 
14,726. CottecTinc Batis Usp in Games, A. E. L. 
Slazenger, London. } 
14,727. AppaRaTUs for F1xmne Lazgts, C. E. Peczenik, 
London. 

14,728. ComBInaTION TaBLEs, W. Sawyer, London. 

14,729. TIME-CHECKING Macuings, 8. Miller, London. 

14,730. Umprewyas, T. and J. E. Fazakerley, London. 

14,731. FLUump-PRESSURE Encines, F. E. Newell, 

ndon. 

14,732. Dryrne CEREALS, E. Canziani, London. 

14,733. LicutTine Gas by Exxcrricity, H. and F. 
Nehmer, London. 

14,734. BLuz Cotron Dye Srvrrs, R. B. Ransford.— 
(L. Cassella and Co., Germany.) 

14,735. BLue Corron Dys-sturrs, R. B. Ransford.— 
(L. Cassella and Co., Germany.) r 

14,736. Hay Loapgrs, F. C. Southwell and O. Ralls, 
London. 
14,737. Insect or Vermin Traps, W. S. Dunker, 
London. : 
14,738. Fastentna for Gatgs, T. and G. Lewis, 
London. 

14,739. ImpRovEeD Brakes for Cycies, F. Pallett, 
London. 

14,740. Buttons, 8. J. Edbrooke, London. 

14,741. CHEMICAL FirE EXTINGUISHERS, E. J. Chapman, 
London. me fi 

14,742. Srrtroon Bortiss, L. R. S. von Kristelli, 
London. i 

14,743. Vatvgs, J. Y. Johnson.—(The Société Anonyme 
des Etablissements Weyher et Richemond, France.) 

14,744. Sertinc Precious Stonss, J. V. Brejcha, 
London. 

14,745. SELF-acTiInc Sprnninc Motss, E. R. Sattler, 
London. } 

14,746. SaMpLE and other Packets, 8. Thorsch, Liver- 


ool, 

isra7. Sarety Devices for Macurnery, J. Horton, 
Liverpool. 

14,748. Supportinc Biackpoarps, G. H. Mockler, 

verpoo. . 

“ia. TusutaR Batt Mutts, P. T. Lindhard, 
London. 

14,750. Covers for Pyeumatic Tirgs, C. Paulitschky, 
London. : 

14,751. TREATMENT of Copper Orgs, C. J. Tessizza, 


ndon. 
14,752. Riws and Tires of Wuexis, M. Holaubek, 
London. 
14,758. Pacxixcs for Pistons, B. J. B. Mills.—(H. 
Jandin, France.) : 
14,754. PxHotocrapuic Ssutrers, J. Harrington, 
London. 
14,755. Arm Pumps for Ixrcatine Purposss, W. 
Zangenberg, London. vd 
14,756. Drying Hump Mareriats, T. A. Higgin- 
bottom and A. B. Lennox, Newcastle-on-Tyne. 

14,757. BotrLe Stoppers, R. 8. and H. 8. Scott, and 
D. Summerfield, Newcastle-on-Tyne. 

14,758. Boots and SHors, E. M. Hill, London. — 

14,759. Gas, A. M. Clark.—(J. BE. Goldschmid, Ger- 
many. 

wren’ tame, &e., H. H. Lake.-(F. W. Sawyer, United 
States. 

14,761. = for Hens, L. P. Morin, London. 

14,762. RuppER Hosk Manuractorg, W. J. Courtney, 
London. ‘ 

14,768. GENERATORS for ACETYLENE, D. H. Treichler, 
London. : 

14,764. Fire ExtinovisHer, J. G. Lorain.—(F. Gray, 
United States.) 

14,765. Cycte Trrxs, J. H. Rowse and W. H. Moss, 
London. 

20th July, 1901. 


14,766. Apparatus for’ Makine Ick, A. H. Tylor, 
London. 
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14,767. Tanks and Prpgs for Evecrrotysis, A. Steven- 
son, London. 

14,768. Rim Brakes for Bicycirs, &c., A. Sharp, 

mdon. 

14,769. Mica Curmneys, 8S. W. Eales, Birmingham. 

14770. Domestic Fur. Economisers, G. H. Atkinson, 
London. 

14.771. Purrinc AgRat: p Water into Borties, M. L. 
Orr, Dublin. 

14,772. PHOTOGRAPHIC FILM-HOLDING APPARATUS, R. J. 
Hillier, St. Albans. 

14,773. Soop Dummy, J. R. Lund, Burnley. 

14,774. Securine Buck.ies to Betts, W. Curwen and 
C. A. Stannell, Dublin. 

14,775. Sarps’ Ventitator Cowt, J. Crowther, New- 
eastle-on-Tyne. 

14,776. Wrirers’ Vanek Mecom, W. B. Greenfield and 
H. W. J. Ninham, Norwich. 

14 777. Spoottne Corton, E. N. 
Schmidt, Manchester 

14778. Inner Tupes of Preumatic Tires, A. Wyatt, 
Bristol. 

14,779. Avumtnrtum CooKtne VessEts, J. H. Cox, 
Greenock. 

14,780. Exvevopss, A. Dunlop, Glasgow. 

14781. Psgumatic Hotpine Sranps, J. 
Birmingham. 

14,782. LeatHer Banpouigrs, H. A. Stanley, Walsall. 

14,783. Tents and Carriack Covers, W. Bendall, 
Birmingham. 

14,784. SuNsHapes for Horsks, J. Cottrell, Bristol. 

14 785. SgcrionaL TosuLar Boruers, H. S. Stewart, 
London. 

14,786. Wacon Brake, S. C. Hurford, Barry Dock, 
Glamorgan 


Baines and J. W. 


E. Sheldon, 


Devon. 

14,788. Latue Bens, R. Lang, Glasgow. 

14,789. Wrisptne CatcH for Mutes, T. Gregson, 
Manchester. 

14,790. Forwinec Corg or Patrern for Pips, R. Traill, 
Glasgow. 

14,791. Daxss Cover, R. W. Potts, Stockton-on-Tees 

14.792. Wueetep Gun Carriacss, A. Reichwald.—(F. 
Krupp, Germany ) 

14 793. Kockine Cuatr, J. A. Zeinwoldt, Berlin. 

14 794. Exnaust Vatves of Oit Enciygs, B. J. Jacobs, 
London. 

14,795 Bittiarp Cugs, J. H. Jack.—(G. Laasch, Ger- 
many.) 

14.796. Securtsc GaRMENTS to Pras, G. Schrider and 
F. Platz, London. 

14 797. LuBaicant, W. Hill and R. W. D. Pinney, Bir- 
mingham. 

14,798. SkCURING HanpDLts to Brusues, W. H. Martin, 
Leed: 


3s. 

14,799. SPREADING Moutus of Trawc Nats, J. Smith, 
London. 

14,800. Rixes for Hypaavtic Hat Presses, &c, 
A. H. Moseley and C. Mackintosh and Co., Limited, 
Manchester. 

14 801. Precipitation of Precious Mrrats, A. Prister, 
London. 

14,802. Spoots for PHotocrapuy, C. F. S, Rothwell, 
Manchester. 

14,803. Firrnc Mecuanism for Frrg-arMs, C. Pomilio, 
London. 

14.304. Hark CoriLer3 and Wavers, G. L. Hogan, 


14,805. Firtnc Mecaanisve for BREKCH-LOADING Guys, 
Sir W. G. Armstrong, Whitworth and Co., Limited, 
and A. Noble, London. 

14,806. CarBurgetrers, A. E. Dubbs and J. Johnston, 
London. 


14 807. Contact Piovcus for Cars, A. N. Cormett, 
London. 

14,808. Powprr for Cieaninc Sitver, T. Voile, 
London. 


14,309. Powper for Distyractinc Purpose:, T. Voile, 
London. 

14,810. Meta Pott:H, T. Voile, London. 

14,811. Pavrors’ Rawmers, A. Peach, London. 

14 812. Process for Purirication of Bring, G. N. Vis, 

mdon. 

14,8138. Ececrric CurRENT CoLiecrors, G. A. Menlove, 
Liverpool. 

14,814. TarRgap-cuipe and Cieanger, F. E. Garner, 
Liverpool. 


14,815. Sautrites for Sewinc Macatyes, O. Krell, 
Liverpool. 
14.816. AUTomMatTic COIN-FREED APPARATUS, F. Hepton, 


London. 
14,817. Paorectinc FLancEs of Pipes, W. Kempchen, 
London. 


14.818. Pgpats and Cranks for Cycuxs, S. Elliott, 
London. 

14819. Apparatos for WeicHine, &c., C. Ingrey, 
London. 


14,820. RoL_ter Bzarrnas, T. Cooper, London. 

14 821. Farp-w.tTer Supply Apparatus, J. van Uoster- 
wych, London. 

14,83 EvEcTROLYTIC Apparatus, J. G. A. Rhodin, 


London. 
14,823. THeRMaL SroracE Apparatus, D. Halpin, 








Londen. 

14,824. Spzrp Mecuantsm. C. D. Abel.—(La Société 
Anonyme des Anciens Etablissements Panhard et 
Levassor, France ) 

14,825. TreaTMENT of Zinc Orgs, C. J. Tossizza, 
London. 

14,826. Exnaustinc GLow Lamps, O. Imray.—(P. Schars, 
Germany.) 

14,827. ELgctric TRANSMITTERS, O. Lugo and J. A. 
Barratt, London. 

14,828. Toys, E. Bull, London. 

14,829. Prorgectinc Fortirications, F. G. Griffith, 


on. 

14.830. Scurcuine and PrepaRine Hemp, H. Ferguson, 
London. 

14,831. Cement PiLates for CeiLincs, J. Freckmann, 
London. 

14,832. OpgnworK Faprics, R. Haddan.—-{C. C. y 
Amat, Spain.) 

14,833. CuTtina-Toots for Wurets, H. H. Lake.—(F. 
Stolzenberg and Co., Germany ) 

14,834. Finrnc Mecaanim, H. W. Gabbett-Fairfax, 
London. 
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14.835. Ho1stine Biocgs, J. Southall, Worcester. 

14 836. Vatve Gear for Steam Pumps, B. D. Healey, 
R. Woodhouse, and 8. Mitchell, Brighouse, York- 
shire. 

14,837. Devick for CoLLEcTInG Montes from Stot Ma- 
cHINES, K. Rotherham, W. Johnson, and J. Jackson, 
London. 

14,838. HauLtace Cups, B. and H. Lee, Stoke-on- 
Trent. 

14,839. Bicycie and TricycLe Hovusgs, G. C. Bingham, 
London. 

14,840. Cover for Irnontnc Macuines, H. Haggis, 
Manchester. 

14,841. Mgasurinc Device for Liquips, J. Fraser, 
Dundee. 

14,842. BrackBoarps, W. Schofield and C. Sims, 
Huddersfield. 

14,843, FLUIp-PRESSURE Macuines, J. Thom, Liver- 


pool. 

14,844. SHunt TELEPHONE ReEcElvine Key, J. Wright, 
Glasgow. 

14,845. PERMANENT Way of Rartways, J. Carpenter, 
Southampton. 

14,846. Pan for Bottine Fat, A. J. Howfield and G. 
V Colliver, Merthyr-Tydvil. 

14.847. Brakes for BicycLe Wueets, A. J. Sneezum, 
Ipswich. 

14,848. Hat Fastener, W. Raughton and R. Todd, 
Manchester. 

14,849. FLoraL BuTronHoLe Hoxipers, W. E. Brad- 
bury, Manchester. 

14,850. Propuction of RimmeD WHEELS, E. Williams, 
London. 

14,851. Castors, H. Guise, London. 





VENTILATING Dwe.uines, T. Scotland, Toll- 
s, Lanarkshire. 








S. A. Green, Chandlers 


chester. 

14,855. Conngectinac FLYING ScarroL_ps to Brams, W. 
Stieper, Paris. 

14,856. FasteNER for Currs, F. Schmolck, Baden, Ger- 
many. 

14.857. Haxnp Proputsion of Bicycues, A. Callaghan, 
Swinford, Co. Mayo. 

14,858. WHEELWRIGHT's Fixtne Stanp, L. Heyl, Baden, 
Germany. 

14,859. Camp Krr, W. D. Gunn, London. 

14,860. Water Baas, C. J. Bailey, London. 

14.861. Sprnnina Fisuine Tackie, W. A. Aitchison, 
London. 

14,862. Cowx: Pips Scraper, J. F. H. V. Hoop, 
London. 

14 863. Zizerine. F. Ward, London. 

14 864. Exectrica Watt P vos, 8. A. Hunter, 
London. 

14.865. Pumps, A. Rulf. London. 

14,866. Apparatus for PRopUCING MINERAL WartER, A. 
Rulf, London. 

14.867. Tga-makinc Apparatus, F. W. F. Fletcher, 
London. 

14,868. ALLoys, R B. Wheatley, London. 

14,869. Dust GuaRps for Venicuxs, W.T. Hickinbotham, 
London. 

14.870. Ark Townes for PyEumatic Tirgs, W. Robertson, 
London. 

14 871. Tarorts, J. and W. G. Pate son, London. 

14,872. ANTI-vipraToRY Devices, A. C. Gibbons, 
London. 

14,873. LuBRIcATING Pgpats of Cycies, F. Barber, 
London. 

14.874. Distrisutine Liquips, B. J. B. Mills.—(4. L. M. 
Duchez, France ) 

14,875. Ratstne Water, H. Fisher-Spencer and P. R. 
Bjorling, London. 

14,876. Breap and Megart-sLicinc Macuing, A. A. A. 
Byrd, London. 

14.877. Breap and Mgat-cutrinc Macuings, A. A. A. 
Ryrd, London. 

14 878. Breap ard Mgat-currinc Macarng, A, A. A. 

Byrd, London. 

S79. Gas Enorne, A. G. Melhuish, London. 

880. Nosz-Bac, F. E. Clarke, London. 

4,§S\. Moron Egrintsrivm, ©. D. Abel.—(La Société 

des Anciens Etablissements Panhard et 


Anor yme 
WwW. L. 





Levassor. France ) 

14,882. Hook C#arins for SHogs, 
London. 

14,883. Gas Burner, A. G. Bloxam.—({0. Mannesmann, 
Germany 

14.884. SuPERHEATING Sream for Bo'Lers, J. Carter, 
London. 

14.885. Tonacco Prpgs, G. E. and C. Dexter, London. 

14 886. Sewrinc Macutyes, A. Hill. London. 

14 887. Rorary Taregts, S. Daniels and C. 8S. Arming- 
ton, London. 

14.888. Stoves, W. D. Gold, London. 

14,889. Ram Bracgs, J. E. Graham, London. 

14.890. Switcnes, A. J. Boult —(A. Neelemans, 
gium ) 

14,891. Hose Courtine, P. R. J. Willis —-(P. Whiting, 
United States.) 

14,892. VaLvE, P. R. J. Willis.—(P. Whiting, United 
States ) 

14.893. Etrctric Cars, J. Hunter, E. Griffiths, and W. 
F. Green, Liverpool. 

14,894. ARTIFICIAL Feet, E. H. Walker and M. Smith, 
Liverpool. 

14,895. VaLvE, F. W. Wilson and A. E. Mathewson, 
London. 

14,896. No application for this number. 

14,897. Errcrric Merers, P. Rieunier, London. 

14.898. Texxscopic Sicuts, J. C. L. Campbell, 
London. 

14,899. SappvEe Teres, C. H. Willmore, London 

14,900. Apparatus for Tippinc Trucks, J. W. Davison, 
London. 

14.901. Evectric Tram Troitigy Arms, A. Bergtheil, 
London. 

14.902 Loariye Coat into Barcsrs, A. W. Robertson, 
Loréon. 

14.903 Manvracture of Cei.u orp, H. E. Franquet, 
London. 

14,904. Conpensers, F. H. de Veulle, London. 

14 905. Hycigntc HANDKERCHIEF Pocket, A. M. Bevis, 
London. 

14,906. Door Sprines,G W. Geran. London. 

14,907. Fire ExtTiIncur HERS, McConnell, 
London. 

14.908. Harr Drirrs, C. C. Hungerford, London. 

14,909. Harrows, T. A. Kosters.—(C. S. Sharp, United 
States ) 

14,910. TrrEs, A. G. Ellis. London. 

14,911. Exotnes, E. J. Payne-Gallway.—(R. Whitehead, 
Hungary ) 

14,912. ADVERTISING ANNOUNCEMENTS, C. A. Fraenkel, 
London. 

14,913. Preventinc Raltsine of Dust, J. W. Adams, 
London. 

14.914. CIGARFTTE-MAKING Macuines, A. J. Boult.— 
(0. Berg-Straesser, H. L. Hiindel, and J. D. Mues, 
Germany.) 

14.915. ALARM MegcHANISM for Clocks, M. Broch, 
London. 

14,916. Macuings for Porntine Botts, C. A. Johnson, 
London. 

14.917. Brake Gear, E. Fischer-Schaad and H. 
Schneider, London. 

14,918. Couriers, E. Fischer-Schaad and H. Schneider, 
London. 

14.919. WrrELFss TeLeGRAPHY, H. Shoemaker and G 
P. Gehring, London. 

14,920. Comprnep Stipe Gauce and Try Square, F. 
O'son and J. Opland, London. 

14,921. Mitk Cuurns and Recepracies, W. Helm, 
London. 

14,922. VARNISH-MAKING Paper, E. L. 8. de’a Grange, 
Paris. 

14,923. Removinc GrowTH from Sutps’ Hutts, E. J. 
Paton and W. A. A. Wocds, London. 


Judson, 


Bel- 


23rd July, 1901. 
14,924. Pin SargauarD, F. Reeks, Lymington, Hamp- 


shire. 
14,925. GrinpstovE Rest, F. Holt, Newton-le-Willows, 


Lancs. 

14 926. ManuractuRINc Crment, B. H. Thwaite, 
London. 

14.927. MeTHop of Gxarino Bicyciss, A. M. Gillie, 
Edinburgh. 


14.928. Gas Enornzs, W. T. Rowden, Lenzie, Dumbar- 
tonshire. 

14,929. Roorinc ARRANGEMENT, E. L. Pease Stockton- 
on-Tees. 

14,930. Exrectric Raitways, &c., J. Parsons, Liver- 
pool. 

14,931. ELectric Merers, W. McWhirter, Glasgow. 

14 632. Apparatus for Skivinc LeatueEr, C. H. Keats, 
Northampton. 

14,933. CrumB Scoop, E. Townshend, Birmingham. 

14,934. THREAD-BALLING MacuingrRy, E. N. Baines, 
J. W. Schmidt, and A. G. Walls, Manchester. 

14,935. Pipe Joints, G. W. and J. F. Naylor, Hudders- 


field. 

14,936. The “Fast” Screw Driver, A. Willison, 
Manchester. 

14,937. Compinep Brush and Scraper, A. H. Roberts, 
Birmingham. 

14,938. SHock Damper for Vatvgs, T. von Bavier, 
Paris. 

14,939. Sprnninc and Twistine Sprnpizs, A. Hitchon, 
Accrington. 

14,940. SecurRING HANDLE-BAR Stems in Cycigs, J. 
Doherty, Birmingham. 

14 941. Cycigs, E. Catterall, Stockport. 

14,942. WaLL-TIk, J. W. Richards, Glasgow. 





14,948. Exrectric Brus Houper, T. and A. Wilson, 
Leith. 

14,944. Borter Ccraners, G. R, Ford, Glasgow. 

14,945. Kins for Firnina EartHENWARE, W. Wade, 
Manchester. 

14,946. Exxecrro_ytic Apparatus, M. Haas, Man- 
chester. 

14,947. SupporTING the Enp of Hosg, A. H. Short, 
Lonaon. 

14,948. Srartina Appiiance for Motors, J. A, Cole, 

effield. 

14,949. Compinep Door Stop and Catcn, H. Penn, 
London. 

14,950. FuNaus-pesTRoYING Fruip, C. V. Berggren, 
London. 

14,951. Apparatus for Roastina Corre, T. C. More- 
wood, Brentford. 

14952. SionaLtuinc Apparatus, A. J. Boult.—(4. 
Neelemans, Belgium ) 

14,958. WorKtnc Minera.s, K. 
Ouschkoff, London. 

14,954. Sewine Macuine ArracuMEnts, H. Birkbeck. 
—(The Ross Attachment and Machine Company, United 
States ) 

14,955. SAIL-REBFING APPLIANCE, M. Oertz, London. 

14,956. PANORAMIC ADVERTISING MacuINg, 8, Miller, 
London. 

14,957. Uriuistinc Waste Gas, I. J. 
ham. 

14,958. Ventizators, F. G. Bate, J. Walton, and C. 
Baucr, London. 

14,959. Veramen Traps, A. A. Cruickshank, London. 
14 960. SHEARING and PuNcHING Macuing, J. W. Cross, 
Swindon. f 
14,961. Construction of Tram Ralxs, B. H. Thwaite, 

London. 

14,962. OeHTHALMoscopas, G. Harrison.—(H. L. de Zeng, 
United States ) 

14,963. ELecrric Arc Lames, J. A Heany, London. 

14 964. Locks, O. Katzenberger, W. W. Johnson, and 
G. Surkey, London. 

14,965. TURBINE WHEELS, A. Hendry, London, 

14,966. VEHICLE VENTILATING AppakaTUs, L, L. Fietta, 
London. 

14,967. Rerintna Merats, H. H. Lake.— (4. G@. Betts, 
United States ) 

14,968. Apparatus for ComprEssina Air, D. Morgan, 
London. 

14,969. Farquency or Spgep [npicaTor, P. M. Lincoln, 
London. 

14,970. Pyates for Makinac Ort Cakes, J. Rank, 
London. 

14,971. TRousEeRs STRETCHER and PaxssER, H. Burman, 
London. 

14,972. AppLyina Caps to Borris, A. Baumgarten, 
Liverpool. 

14,973. CENTRIFUGAL Sirrinc Macurygs, J. Konegen, 
Liverpool. 

14.974. Letrer Carbs, E. Reach, London. 

14 975. Soap Makrye, &c , H. H. Lake —(J. 8. Stewart- 
Wallace, France ) 

14.976. Tazatinc Sotip Mareriars, Xc., 
London. 

14.977. Treatinc Sourp Mareriars, &c, P. 


Dementjeff and J. 


Evans, Birming- 


P. Naef, 
Naef, 


ndon. 
14,978. Typr-seTtinc Macuing, Xc., J. R. Rogers, 
London. 
14,979. Apparatus for Raisina Liqvips, D. Morgan, 
ndon. 
14,930. Lamp Guass, A Prince, London. 
14,981. Sussmitute for SHett, &c., H. E. Franquet, 
London. 
14,982. Prosectices, A. T. Dawson and G. T. Buckham, 
London. 
14,988. Sartine Boats, T. Jensen, London. 
14,984. Racquets for Tennis, &c., H. A. Murton, 
ndon. 
14,985. Grapstong Baos, H. Gretsch, London. 
14,986. Friction Cuutcs, H. D. Loria, London. 
14 987, Picrurk Frames, G. Cohn, London. 
14,988. VaLvgs tor INcERNAL ComBUSTION ENGINES, A. 
G Ronan, London. ° 
Separators, C. Friesleben, 


14,989. CENTRIFUGAL 
London. 

14,990. Liant Bata Srrappite Sroors, R. Otto, 
London. 


14,991. Bata Covcugs and Massace Soras, R. Otto, 


Lond n. a 
14,992. Suarr Tuc3, W. Stranaghan and A. Twining, 


London. 








SELECTED AMERICAN PATENTS. 


From the United States Patent-office Oficial Gazette. 





671,044, Arr Compressor, G. S Binckley, San Fran- 
cisco, Cal.— Filed June 27th, 1900. 

Claim —(1) In a compressor, the combination with 
the compressing cylinder, of the piston working 
therein, said piston consisting of relatively movable 
sections, the drive shaft for imparting reciprocating 
motion to the piston. and of a single connecting-rod 
connection between the drive shaft and piston having 
separate pivoted connections with the respective sec 
tions, the movement of the piston sections being 
dependent upon the angularity of the connecting-rod 
connection during the revolution of the drive shaft. 
(2) In a compressor the combination with the com- 


[671,044] 











pressing cylinder of a piston consisting of relatively 
movable sections, said sections constituting the air- 
admission valve during one stroke of the piston and 
the compressing piston during the opposite stroke of 
the piston, the drive shaft, and of the connecting-rod 
connections between each piston section and the 
drive shaft, the connecting-rod connections hav- 
ing separate pivoted connections with the res- 
pective sections, so the sections advance toward 
and from each other upon the changed angularity of 
the rod connections during the revolution of the 
drive shaft. j.00: -‘viewms Mies o_.1-Reh 
(= ee 
671,236. SrkamM-GENKRATING ExPLosion ENGINE, 
L. Renault, Paris, France.—Filed February 26th, 


1900. 
Claim.—(1) An engine provided with a casing nor- 
mally closed at the bottom and adapted to contain a 





liquid, a valve controlling the admission of the liquid 
into the casing, a heat-sensitive member controlling 
the valve and extending into the liquid receiving part 
of the casing so as to be in contact with the liquid 
contained therein, and a connection from the exhaust 
from the engine to the upper portion of said casing. 
(2) An explosive engine having a cylinder with g 
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working chamber provided with an exhaust port and 
with a valved supplementary outlet located in the 
cylinder head, a casing surrounding the cylinder and 
forming a jacket adapted to contain liquid, a connec- 
tion from the supplementary outlet to said jacket, a 
valve controlling the admission of liquid into said 
casing, a heat-sensitive member controlling said valve 
and extending into the jacket so as to be in contact 
with the liquid contsined therein, and another casing 
surrounding the jacket and forming a heating ch «1 ber 
connected with the exhaust port of the cylinder. 


671,270. MEANS FoR EQuaLtrinc THE SprED 01 
Suarts, W. L. R. Emmet, Schenectady, N.Y.—Filed 
January 9th, 1900. 

Claim — The combination with 

dypamo-etectric machine, of a 


671,270] 


the shaft of a 
fly-wheel lousely 








mounted on the shaft, a spring connecting the shaft 
and the fiy-wheel, and electro-magnetically actuated 
means for resisting any relative movement between 
the shaft and the fly-wheel. 


671,555. MecuanicaLStoxer, A. Hofmann, Kempttal, 
Switzerland.— Filed July 16th, 1900. 

Claim —(1) In a mechanical stoker, the combivation 
with a chain grate having two surfaces inclined in an 
opposite direction, the foremost of which is protected 
against air sing through it, of a flue leading from 
the rear end of the grate to the front end of the same, 
substantially as described. (2) In a mechanical 
stoker, the combination witha chain grate having two 
sur’aces inclined in an opposite disection, the fore 


(671,555] 
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most of which is protected against air passing through 
it, of « flue leading from the rear end of the grate to 
the front end of the same, of air-flaps arranged below 
the rear part of the grate, and of a steam accumulator 
provided with a counterpoise and operated by the 
variations of the pressure of a steam generator fired 
by the said stoker in such a manner as to close more 
or less the said air-flaps and the inlet passages for the 
fuel, substantially as described. 


671,630. Process of Maxine Gas, L. Mond, North- 
wich, England.— Filed June 1st, 1898. 
Claim.—in the process of obtaining combustible 
gases from fuel, preventing the waste of heat and dis- 
association of ammcnia by maintaini’ g the fuel uni 


671,630] 








formly at a dull-red heat by continuously supplying it 
with a mixture of air, steam, and carbon dioxide 
definitely proportioned for maintaining this tempera- 
ture, 
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BRIDGE RIVETING IN INDIA, 
By J. GRAHAM, Bridge Engineer, G.1.P.R., India. 

From the oes to hand by this mail, we seem within 
measurable distance of a parliamentary inquiry into the 
above subject. From the nature of the case, such would 
have to be restricted to what is known as “ field” 
riveting — that is, the putting in of those rivets which 
remain to be done after the work has arrived at its per- 
manent destination. This riveting is usually done by 
hand, though there is not the slightest doubt that machine 
riveting would be infinitely preferable were there not so 
many obstacles to its adoption. In modern bridge design 
rivets in tension do not, or rather should not, exist, for in 
those positions necessitating such rivets bolts with 
properly locked nuts should invariably be substituted. 

Dealing, then, with the rivet in shear, it can fulfil all 
its mechanical functions if it is a tight fit from end to end 
of its compound hole and the projecting end is bent over 
to prevent its withdrawal from the hole—see Fig. 1. Of 


| 
| drilled out to the correct size after the whole span 


is put together at the makers’ works. This is un- 
doubtedly sound practice and ensures satisfactory 
results, for out of the thousands of tons of British 
bridgework the author has erected in India during the 
last decade, he has never had to cut a hole to get the 
rivet in. The Americans do not put their bridges to- 
gether at the works, but rely upon the accuracy of 
their shop methods and marking off. Their specifications 
allow rivets ,j;in. smaller than the holes, and for “ field ” 
rivets—which are generally of vital importance 
—they allow 25 per cent. extra section above machine 
put in shop rivets to cover the loss of efficiency indi- 
cated in Fig. 2. The practical effect of this system is 
that some rivets are highly strained, whilst others 
have no strain whatever, or next to nothing. One 
curious effect of this questionable riveting is that the 
girder will not take so much permanent set as it would 
if the holes were all concentric and very small rivets 
used ; this is due to the fact that the excessive shear 
on certain of the rivets has little appreciable effect in 
the deflection of the span. It is, nevertheless, an ‘“ in- 
sidious weakness.” 

There are three degrees of comparison in riveted 
work. First, bridgework with concentric holes and 
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course, one does not advocate this primitive state of things, 
because a well-shaped rivet head is an object worth looking 
at, and in the second place, the plates joined together 
would probably not be held in sufficiently close surface 
contact to prevent moisture getting in between them. 
This latter object is secured by tightly service bolting up 
the joint with a layer of red lead paint between the plates, 
and whilst so bolted up putting in the rivet ; the shank of 
the rivet is thus as short as possible. We hear often 
about the cooling effect of the rivet in gripping the plate, 
but a little consideration of the matter will indicate that 
this is of small importance, a 3in. rivet probably in 
cooling not decreasing in length more than 3} 5th part 
of an inch. 

The following statements are taken from the important 
correspondence between Lord George Hamilton and Sir 
Alfred Hickman, which has recently been published. 





rivets only sin. less in diameter than the hole; 
secondly, bridgework with concentric holes, but small 
rivets, say, jin. to ,j;in. smaller than the holes ; thirdly, 
bridgework with non-concentric holes and small rivets 
Lin. to j;in. less in diameter than the holes. The two 
former are British practice and the latter American. In 
writing of the diameter of rivets, the diameter of the 
rivet bar is alluded to, and not the enlarged diameter of 
the rivet under the head. 

As an illustration of the second class, the following from 
my own experience may be quoted. A bridge of a 
number of spans, each a little under 200ft. long, was 
erected on false works or staging, the workmanship was 
of the best, and the design all that could be desired by 
the most rampant “pro-American”’ for lightness and 
efficiency, but, unfortunately, the rivets supplied were 
fully »,in. smaller than the holes, which were beauti- 
fully concentric, &c. When the wedges were struck 
the first span went down from its own weight lin 
instead of jgin. No larger rivets could be obtained in 
India in time, so the other spans had to be completed 
with the same unsatisfactory results. On testing the 
bridge with the heaviest rolling loads no further appreci- 
able permanent set manifested itself, and in every way 
the results were most satisfactory ; thisresult was brought 
about by the rivets taking up the positions indicated in 
Fig. 3, in which every rivet is doing its fair amount of 
work, and the plates having once slid into this state 
remain permanently so; but there was no reason whatever 
why the holes should not have been filled with rivets ;,in. 
larger, and thus abnormal deflection avoided. 

An example of the first class may now be given. In 
the 145ft. spans of Elugaon Viaduct, the makers allowed 
for about an inch more camber than was stipulated, the 
holes throughout were 
truly concentric, and the 
rivets a very tight fit from 
end to end of their com- 
pound holes. When the 








girders were slung the 
permanent set was not 
more than }Hin., and the 





extra jin. of camber was 
more a nuisance than a 
blessing. 








There is usually a stipu- 
lation in bridge specifi- 
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One inspector—speaking of the Gokteik Viaduct—says : 

‘The riveting was defective,’ and apparently has lost his 
situation in consequence ; another that ‘he found the 
riveting not so good as formerly.” This probably refers 
to the system in vogue of going round and tapping rivets 
with a light hand hammer, and when a slight “ jar” is 
pparent the rivet is pronounced “ bad or loose ;”” possibly, 
too, it may relate to the snapped head being badly shaped 
or non-concentric. From what has been stated above, 
these, though not desirable results, should hardly be 
termed “ bad riveting,” as by a little manipulation of the 

snap ’’ when setting up the head a good riveter can 
always prevent this “jar or looseness,” even in the worst 
of riveted work. 

Bad riveting in the true sense of the term can only 
emanate at the bridge works, and is due to the following 
causes :—First, the rivet holes in the plates which go to 
make up a compound hole are not truly concentric; 
pipers the rivets supplied are too small in diameter for 

¢ rivet holes. When the holes are not ‘‘ good,” that is 
pr concentric, smaller rivets are sent out, and results are 
obtained as indicated in Fig. 2, on which the theoretical 
pen of such inferior work is indicated. The best 
I a specifications require that the holes to be filled in 

ndia should be punched about yin, smaller, and then 





cations that ‘“ the rivets 
are to thoroughly fill the 
holes.” Now, is it pos- 
sible for a rivet ;in.—or 
more—less in diameter 
than. the hole to do so 
when knocked down by 
hand? In making the 
rivet in a riveting ma- 
chine the normal ‘dia- 
meter of the rivet bar is 
not altered at a distance 
of lin. from the head. The 
rivets drawn in Figs. 2 
and 3 are taken from 
actual rivets, and all the 
pressure to form the head 
in the machine only in- 
creased the diameter ;°,in. 
just under the head, and 
this tapers to nothing an inch away. It is exceed- 
ingly doubtful if snapping the point by hand does 
more than this, so the rivets are drawn accordingly 
in the diagrams. There is no justification whatever 
for the use of rivets j;in. and more smaller than the 
holes, except to facilitate the putting in of the rivets 
into “bad” holes. In true holes a rivet which is 
a fit cold will go into the same hole hot with a blow or 
two of the ‘“dolly”’; too much seems to be made of the 
difference in diameter between a hot and cold rivet. 
Say the temperature of a hot jin. rivet is 1000 deg., the 
increase in diameter is only about ;},;in. All practical 
difficulties in first-class bridgework are met if rivets 
grin. in diameter less then the holes are used. It is 
oubtful, however, if any British or American firm 
would accept such a condition unless time sufficient 
to enable them to rimer the holes in sitw were 
given. This putting together of the spans at the 
bridge works and rimering out the holes is the most 
vital point of difference between British and American 
practice. As set forth in the foregoing, the British 
manufacturer is prepared to supply his bridgework with 
the holes truly concentric, but it is doubtful if the 
American is prepared to do so without a permissible 
excentricity of at least ;4in. in his holes, To oyer- 
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come what has been termed an “insidious weakness,” 
the American allows an excess in field riveting of 25 per 
cent. In the illustration given in Fig. 3, which 
admittedly is the worst combination of three rivets 
obtainable, the excess allowed should theoretically be 66 
per cent. If British firms are to compete on fair terms 
with their American rivals, either the American should 
put his work together at his yard and rimer out the field 
rivet holes in sitw, or the British should be permitted to 
send their work away without assembling the parts in 
their works. 

If the latter method is adopted, is the 25 per cent. extra 
allowance sufficient for the “‘ insidious weakness’’? The 
writer would suggest 50 per cent., considering the 
tendency of the day to cut down material in the spans 
to the refinements of theoretical reasoning; that is to 
say, the rivets linking up a tension bridge member, which 
are put in by hand, should have 75 per cent. more shear 
area than the tension area of the member. The physical 
difference between steel in shear and tension accounts for 
the third 25 per cent. If the span is put together in the 
works and the field rivet holes rimered out in situ, then 
only 25 per cent. more shear area than tension is 
demanded. 

In Sir Alfred Hickman’s letter an allusion is made to 
the physical abilities of the ‘“‘ coolie” as a riveter. I do 
not know the Burman riveter, but I am in a position to 
speak with authority of his compatriot of the Deccan and 
Central India. The riveter in India is a particular out- 
come of the British Raj. Now, whereas the blacksmith 
is born a blacksmith, and must be a blacksmith, and 
remain a blacksmith, and the carpenter is born a car- 
penter, and must ditto, ditto, and so on, every caste in 
India can be recruited from to make riveters; conse- 
quently, the gowlee (milkman), the mali (gardener), 
the bhisti (waterman), the mahar (outcast), and even 
the bootlair (butler), &c., will all make application to 
the sahib to be permitted to work as a riveter. From 
this “olla podrida’”’ a very fair selection can be made 
and good riveters produced. In an Indian jungle pos- 
sibly we may have more drastic methods of promptly 
producing the genuine article than elsewhere ; but it is 
nevertheless a fact that in a very few weeks a man who 
has, say, been a cowkeeper all his life, will have either 
thrown up riveting in disgust, or be a very fair workman, 
and want nothing else but to be ariveter for the remainder 
of his days. 

As to their pay, the wage varies 1d. or 2d. a day, 
according to ability, but the following is a fair average 
of the cost of a “set” taken from twenty sets just 
dispersed :— 


Head riveter... 
Second riveter 
First holder-up ... 
Assistant ditto 
Rivet boy... 
Bellows boy ... 


Total oe 


For this they will put in $0 to 100 good lin. “ field” 
rivets, or, say, $d. per rivet. They will work from an hour 
after sunrise till sunset, with two hours off for meals at 
noon, and from Monday morning till Sunday night. They 
ask no extra pay for Sunday labour, nor for working on 
hanging scaffolding 200ft. from the ground, and this often 
in the sun with a shade temperature of 115 deg., and no 
one knows what outside, but one would certainly hesitate 
to put one’s hand on a piece of iron at the time. Our 
riveter, if there is no work on hand, will not object to take 
three months’ holiday during the rainy season, and visit 
his native mulk (county) hundreds of miles away, 
where he is possibly a landed proprietor of sorts, for on 
his pay he is often not unknown to develop flocks and 
herds, and have fields to till. Such he is from aetual life, 
and if ever it is my lot for this “land of regrets” to be 
a thing of the past, not the least pleasant memory will be 
the development of my native riveters. 
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WELL BORING MACHINERY IN AUSTRALIA. 
By W. Gippons Cox, C.E. 

In a recent issue of Toe EncIneER—June 21st—I gave 
an account of artesian water in Australia up to the present 
time. In the present article I propose to treat of the 
machinery and apparatus now used for procuring that 
water. It will be seen by the former article that the 
physical conditions of Australia are different in many 
important particulars from those of Europe and America; 
the practice which has been evolved by Australian engi- 
neers, after many years of experimental work, may there- 
fore be looked upon as unique, but their up-to-date method 
might, there is every reason to believe, be utilised with 
success in other parts of the British Empire, especially in 
South Africa, where the general characteristics of the 
country are largely identical with those of Australia. 

In order to trace the evolution in this particular 
Australian machinery, it may be well shortly to call to 
mind the earlier practices in artesian boring. The 
Europeans who first turned their attention to artesian 
water supply, scme four centuries ago, were the French ; 
they used, at the time, very primitive apparatus, which 
was much improved upon in the wells of Paris some 
seventy years ago, the great success of which brought 
artesian water into note; London and other parts of 
England followed suit, and also the great farming States 
of North America. 

Two of the most important wells bored in France are 
those at Grenelle and Passy. A comparison of these 
works with those of Australia, giving the time expended 
in carrying them out, and the cost and kind cf machinery 
used, will show the great advance made, within the last 
forty years, in the art of well boring. The Grenelle well 
took ten years of continuous work before artesian water 
was struck. This was at a depth of 1780ft. At 1259{t. 
over 200ft. of the rods accidentally broke loose and fell 
to the bottom of the bore, and it took fifteen months of 
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experimenting with extracting tools and other devices 
before they were recovered. This so discouraged the 
Government that abandonment of the bore was proposed, 
but in deference to forcibly-expressed scientific advice it 
was continued, until, at the depth stated, a flow of nearly 
900,000 gallons per diem was obtained from a bore of 
about Sin. in diameter. The bored well at Passy is 
1913ft. in depth, 27}in. in diameter, and discharges an 
uninterrupted supply of 5,500,000 gallons per diem. It 
was commenced with a diameter of 3ft. 4in., a trepan 
being first used. It was commenced in 1855 and com- 
pleted in 1861, and the cost was nearly £40,000. 

The next method employed in France was the Dru 
system, the most important wells bored by it being those 
at Butte-aux-Cailles to a depth of 2900ft. with a diameter 
of 47in., and at the sugar refinery at Paris to a depth of 
1570ft., with a diameter of 19in. The apparatus employed 
consisted of a drilling rod and chisels, or trepan, 
suspended from the end of a working beam of timber 
seated on a middle bearing, and connected at the other 
end to a vertical steam cylinder of 10in. diameter and 
39in. stroke. The steam cylinder was single-acting, being 
used only to lift the boring rods and trepan at each stroke, 
the rods being lowered by releasing the steam from the 
top side of the piston. This machine was the forerunner 
of the Mather and Platt system. The distinctive 
peculiarities of this latter method consist in the means 
adopted for giving the percussive and rotary actions to 
the boring tools, and also in the construction of the 
tool or boring head, and of the sand pump for clearing 
out the bore. A full description of this machine would 
show that although it is a powerful apparatus, and 
entitled to admiration for the ingenuity displayed in the 
arrangement of its parts, it is not adapted for the pecu- 
liar conditions of work in the interior of new and un- 
developed countries. Not only the complication of its 
parts, but the great comparative weight of the whole 
plant and its excessive cost are against its use in 
Australia. 

In the early stages of exploration for artesian water in 
Australia the diamond drill was submitted to long and 
severe tests, but it has for years entirely given place to 
the system now in use. The diamond drill is capable, 
as is well known, of piercing the hardest rock. It is 
being employed in Australia with the greatest success in 
the exceptionally hard strata common to auriferous 
country. In soft strata such as clay, sand, soft 
wet rocks, and other alluvial deposits, it is far less effec- 
tive, and in many cases has been proved to be worse than 
useless. 

Other forms of drill have also been very fully 
tried, such as the Wright and Edwards, Melbourne, 
and the “Calyx’’—in both of which steel cutters are 
used in lieu of diamonds in the cutter-head, but the 
same objections rule as in the diamond-drill, and the 
large quantity of water necessary in the working place 
both the latter at a great disadvantage in the back- 
blocks of Australia, where water is a very serious item 
in the cost of boring. Moreover, the great depth of 
some of the bores—im Queensland of over 5000ft.— 
could not have been reached by the diamond-drill 
at anything like the cost of those which have been 
made by the mode now adopted. That mode works by 
impact, or falling tools, in lieu of a rotary movement, 
and is based upon the method used in the drilling opera- 
tions for petroleum in the United States of America. It 
is primarily that by which the desiderata of power, speed, 
and simplicity of construction and working are best 
combined. The continental European systems, from their 
extreme elaborateness, complication of parts, and com- 
parative slowness in working, did not find favour in 
Australia. The desideratum was found to be a simple 
apparatus of great power to perform that which is in 
reality a simple operation, rendered formidable only on 
account of the great depth of boring in some cases 
necessary to be reached. Instead of cutting its way by 
a rotary movement, involving heavy and costly boring 
rods or tubing and rotating gear, the strata is pierced by 
simple falling tools, and the excavated materials raised 
in a simple hand pump, both being raised and the tools 
sharpened as required. Great power is also necessary in 
effectually handling the casing or tubing, which must 
in any system be used for lining the bore from top to 
bottom. 

In connecting the drilling tools with the lowering and 
lifting mechanism, two plans have been used, viz., the 
cable and the pole. If a cable be used it is necessary to 
have a large winding drum with heavier, costlier, and 
more complicated mechanism than with poles. With the 
cable there are serious drawbacks, one of which is 
that the bore-hole is apt to become crooked, necessitating 
expensive riming or straightening before the tubing for 
protecting the sides of the bore can be inserted. Another 
is that the weight of the drilling tools when at work 
stretch the cable until they touch the bottom, and 
bounding from it, give a quick and rebounding blow. 
This “bouncing” of the drill is very destructive to 
cables, jars, and band-wheel shafts. I am of opinion, 
therefore, that it is best to use poles until the depth has 
arrived at a point—say 3500ft. or thereabouts—where 
the increased weight of the poles precludes their further 
use, in which case the bore must be completed by means 
of a cable. The change from pole to cable must, of 
course, be regulated by the nature of the strata and the 
general conditions of the work, and a cable drum and 
gear added. The plant required for making an artesian 
bore by the pole system is as follows :— 

The derrick.—This may be constructed of timber or of 
angle and flat iron. It stands directly over the bore, and 
for a full-sized rig of timber is 20ft. square at the base 
and 72ft. high, the four corners converging so as to form 
a square at the top 3ft. in diameter, upon which rests a 
heavy framework for the reception of the crown pulley 
over which the rope for lifting the drill and poles plays. 
There are six foundation posts, each 18in. square, two 
derrick sills 21ft. long and 10in. square. On the top of 
these are laid floor sills Sin. by 10in., and 20ft. long: 








Then follow floor sills and floor planks on top, with a hole 
in the centre for the drill to pass through. The derrick is 
then built up to the required height with planking 
of timber ; it is stiffened at the four corners, and is dia- 
gonally and horizontally braced. 

Samson post.—This is made of timber, 18in. by 20in. at 
the bottom, and 18in. square at the top, and 13ft. high, 
dovetailed into the main sill, held by fitted keys and 
braced. 

Walking beam.—This is of hard wood, 26ft. long, 12in. 
by 26in. at its middle, where it rests on the saddle, or 
Samson post, and is bevelled on its lower side to 12in. 
square at its ends. At its front end aslot is cut, in which 
the drilling hook is hung. 

Band wheel.—This is 9ft. in diameter. Itis connected 
with the pulley of the engine by a belt. It communi- 
cates power to all the movable parts of the apparatus. 
It is fastened upon a shaft, which has at one end a crank 
or arm with several holes, in either of which—according 
to the length of stroke of the walking beam desired—is 
inserted a wrist pin, to which is attached, when neces- 
sary, the “ pitman,” which is tonnected by a stirrup with 
the walking beam. The rotation of the band wheel, 
therefore, causes a rocking motion of the walking beam. 
There is a knuckle joint, in which a sand-pump reel 
works, 

Engine.—This is generally a portable one of not less 
than 15 horse-power, having a cylinder at least 9in. by 
12in., although smaller engines, in good hands and under 
favourable circumstances, can be used. The engine is 
securely anchored on the ground, and by means of its 
driving pulley and belt motion is communicated to the 
band wheel, and through it to all other parts of the 
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machinery. The motion of the engine is under the 
control of the driller in the derrick, for the throttle valve 
of the engine has a large grooved wheel attached to it, 
and from this the endless cord, the ‘‘ telegraph,”” extends 
to the derrick and passes round another grooved wheel, 
which is fastened to a post convenient to the driller. 

Drilling tools.—These consist of a sinker-bar 12ft. 
long, weighing 400 Ib.; jars, 6ft. long, weighing 300 Ib. ; 
auger stem, 32ft. long, weighing 1050 lb.; bit, 3ft. din. 
long, weighing 140 lb. These are screwed together, 
forming the “string” of drilling tools. There is also a 
rimer, 3ft. 4in. long, weighing 160 lb., for making the hole 
round. The sinker-bar and auger stem are made of 3}in. 
iron, the jars have a play of Qin. and are 5gin. in 
diameter. A pair of wrenches 34}ft. long and weighing 
75 lb. each; a temper screw for paying out the tool and 
rods as the drilling gets deeper. The joints of the rods 
and tools are all made with a taper joint, which is very 
superior to the ordinary joint. Its pin and box being 
tapering, more than double the strength is added at 
the base of the pin, which is the place where strength is 
required. As the pin enters half-way into the box before 
the threads engage, it takes but half the number of 
turns to screw a joint together that is required in the 
ordinary joint. As the bit must be unscrewed and 
replaced hundreds of times in drilling each well, the 
saving of labour and time is very considerable. 

The sinker bar.—This gives force to the blow upward 
when necessary to “ jar,’ or Joosen, the bit when fast. 

The jars.—These are made in two parts and are like 
two long links of a chain. Both parts are slotted, and 
the crosshead of one passes through the slot of the 
other. When extended the jars are 6ft. long, and when 
closed 5ft.3in. The difference, 9in., is the play of the 
jars. If the-auger stem were attached directly to the 
sinker bar it might stick in the rock, so that it could not 
be drawn out, but an upward blow will jar it loose, and 
this blow the jars give. 

The temper screw.—This connects the walking beam 
and the cable, and is gradually let out as the bit cuts into 
the rock. It is hung on the drilling hook attached to 
the bore end of the walking beam. The screw is 54ft. 
long and l14in. in diameter, with a square thread of two 
threads to the inch. 

Baiters or sand pumps.—Of these there are several 
kinds. They are made of wrought iron 20ft. long. One 
has a bail at the top and a foot valve at the bottom. The 
valve stem projects downwards below the pump, so that 
the valve may be opened and the contents of the pump 
discharged by resting the stem on the ground, Another 
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is 5ft. long; it has a suction valve on the end of a 
plunger. The sand pump line is fastened in an eye at 
the top; when the pump stops at the bottom of the bore 
the plunger descends to the bottom of the pump. The 
leather bucket is so constructed as to go down in the 
pump readily, but on pulling back it flattens anq 
becomes a tight piston. When the line is pulled up, the 
valve and plunger are pulled through the pump, sucking 
in the débris from the bottom; the lower valve closes 
and retains the contents. 

The poles.—These are made of tough, light timber— 
preferably of Queensland yellow wood or crow's ash—of 
a circular form, 8in. or 4in. in diameter, and in 16ft. to 
20ft. lengths. They have wrought iron taper-screwed 
ends for coupling and uncoupling. By using the “ jar” 
below these poles, the chisel or bit alone strikes the rock, 
the poles above it falling a less distance than the play or 
space between the upper and lower links of the jar, 
Previous to the use of this arrangement, the weight of 
the poles at great depth was an evil of serious import. 
ance, for when percussive motion was given to them they 
vibrated with great force and, striking against the sides 
of the bore, detached portions of loose rock, which fel] 
upon the top of the working chisel. As the bore is 
generally full of water from the upper springs, large, 
light, but strong, wooden poles lose a great deal of their 
weight in the water, and the vibration, owing to their 
volume, is reduced to a minimum. Another important 
advantage in the use of the poles is that from their 
rigidity they admit of certain and trustworthy turning of 
the chisel at its work in the bottom of the bore-hole, a 
most important matter in the quick and safe execution of 
the work. The height of the derrick admits of three 
lengths of rods being lifted at a time without unscrewing 
them. 

Commencing the well—When the walking beam is 
mounted the drilling hook is hung. If the earth is firm, 
a hole 12in. in diameter is ‘‘ spudded ;” a wooden con- 
ductor in octagon form is inserted in the rock. This 
prevents the surface earth from caving into the well. If, 
however, the rock is at such a distance below the eurface, 
or if the surface is of such a nature that it is not practic. 
able to ‘“‘spud’’ a hole for the conductor, the rock is 
reached by a drive-pipe of the diameter determined upon 
armed at its lower end with a steel shoe. This is driven 
through the surface soil by means of a heavy maul, made 
of a sound log of timber, 15ft. long, similar to the manner 
in which piles are driven by a pile driver. The pipe has 
a heavy wrought iron cap to prevent injury in driving. 
The maul works in guides between vertical planks set up 
temporarily, and is lifted through the crank movement 
by the engine. In case a boulder is met with, it is drilled 
through by the drilling tools, and the drive pipe is after- 
wards driven through the hole thus made. By means of 
a special bit or “undercutting tool’’ the hole may te 
enlarged below the drive pipe. When the rock is reached 
the hole is drilled into it a few inches, and the drive pipe 
firmly driven in so as to form a tight union, in order that 
no surface water can leak or dirt get into the well. As 
soon as the hole is deep enough to “ bury” the tools, the 
string of tools is let down, connection is made with the 
walking beam, the engine is started and drilling com- 
menced, the tools rising and falling with each rotation of 
the crank. When some 12in. of rock have been cut, the 
drill and rods are raised, swung out of the way of the 
sand pump, which is then run down. The bit is un- 
screwed, and is dressed or sharpened to the size of the 
gauge, and one is screwed on ready to lower and drill 
again. 

The machinery now exclusively used for deep drilling 
in Australia will be best understood by reference to a 
diagram. A belt from the engine drives the pulley and 
shaft at A, with a crank for working the end of the 
rocking beam B, to which it is connected by the connecting- 
rod C. The rocking or walking beam B is pivoted and 
supported at the centre D, the end over the bore hole 
having the drilling poles attached to it. The winding 
drum is at E, beside the rocking beam, and is driven 
by a belt from the first shaft at A. A wire rope from 
the winding drum passes over the pulley G at the top of 
the derrick, ending in the hook H immediately over the 
bore hole. The object of this arrangement is to raise and 
lower the different lengths of drilling poles, and also the 
tubing for lining the bore. The sand pump for removing 
the excavated material is worked by means of another 
wire rope, long enough to reach the bottom of the bore, 
however deep it may be. This rope is coiled upon drum 
K, and passes under pulley F and over pulley O, which 
is alongside G on top of the derrick. 

Ladders and two stagings, I and J, are provided for the 
workmen to attach and detach the lengths of drill poles 
or tubing as they are hoisted up. 

Casing tubes.—The kind of artesian tubing now used 
in Australia, and which in the best brands is a really 
valuable adjunct in the operation of obtaining artesian 
water, has been mainly supplied by British manufacturers. 
The best tubes are those of so superior a quality of iron 
and make that they stand all the tests specified by the 
most exacting engineer, and at the same time are turned 
out of the minimum thickness, which will admit of effi- 
cient screwing, thus reducing the weight for freight and 
using at the work. The tests imposed by some of the 
Australian Governments are vertical, compression, ten- 
sile, lateral, and torsional strains. If the iron be of 
inferior quality, however perfect in shape the tubes may 
be, the screwed part will give way—the threads “ draw- 
ing’’—and maybe thus ruin the bore. The whole 
success of a bore depends upon its tubing; costly 
accidents, sometimes irreparable, have occurred, causing 
the total loss of a bore from defective tubing. 

The following is a record boring as to time with the 
above plant. It was made at Jacondal, Barcaldine, 
Queensland :—Depth, 1015ft.; flow, 750,000 gallons per 
diem through a 6in. pipe; contract signed March 28rd. 
On April 2nd the plant was carted thirty-three miles to 
site of bore. The derrick was built and machinery put 
in position in ten days, and boring commeneed ott 
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LAUNCH FITTED WITH QUADRUPLE EXPANSION ENGINES 














April 12th. From this date to the 18th April the bore | 24in. stroke, the normal speed being 160 revolutions per 
was put down to 530ft., when a supply of water of minute. This was built in 1900 for the electro-motor 
1300 gallons per diem flowed over the top. A long delay | driving of a large mill, the generating dynamo being direct- 
was occasioned by the caving in of the sides of the bore, | coupled on the crank shaft. Although the space allotted 
which protracted operations until the bore was cased. | to them in the Exhibition does not permit large size 
In forty-eight hours afterwards a depth of 700ft. was | engines to be shown, the firm does a considerable trade 
reached, and the remaining 300ft. were bored in the short | in engines, both vertical and horizontal, up to about 1000 
time of four days and a-half, the full supply of 750,000 | horse-power. 

gallons per diem being obtained at 1015ft., or in ten and Among the small high-class engines seen in this Exhi- 
a-half days of actual boring from start to finish. The | bition the launch and torpedo boat engines of Simpson, 
strata was, of course, favourable to quick work, no very | Strickland, and Co., Limited, of Dartmouth, must be 





hard rock being met. | placed in the front rank. Their exhibit does not cover | 








|running. A smaller three-expansion one, with three 
— NAINERS | - : cylinders and three cranks, runs without load, and does 
STEAM ate ge GLASGOW | so with no undue vibration. The most interesting on the 
se sare ai stand is a quadruple-expansion four-crank engine of 140 

No. VII. indicated horse-power, which is shown with covers re- 

Ix ourissue of June 14th,in describing Messrs. A Shanks | moved to disclose the valves and pistons. The diameters 
and Son’s engines, want of space led us to hold over our | of the cylinders are 3in., 5in., T}in., and 1lin., and the 
illustration of the governor shown in Figs. 1 and 2 on | stroke is 4}in. It is said to run quietly at 1200 revolutions 
this page. These drawings show the details of the crank- | per minute, which meansa piston speed of 900ft. per minute. 
shaft governor controlling the automatic expansion of the The steam pressure for which it is designed is 375 |b. 
open type engine. The construction is evident from the ' per square inch. The arrangement is the same as in 
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Figs. 1 and 2—SHANKS8’ SHAFT GOVERNOR 


drawings and the descriptions previously given. The the larger engine which we illustrate to-day in Fig. 3, 
Sovernor used on the enclosed engines was fully described | and on the next page. Above is an engraving of 
oa June 14th last. | a very elegant launch fitted with this engine. 

Messrs, Shank’s stand also displayed full sectional| In this larger engine the cylinders have 5in., 7}in., 
‘tawings of a 1000 indicated horse-power triple-expansion | 10gin., and 16in. diameters, and the stroke is Tin. It 
vertical engine, with cylinders 17in., 26in., and 43in., by | runs at 900 revolutions per minute, which corresponds to 





much floor space, and the largest engine is not shown | 
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1050ft. per minute piston speed. The high-pressure 
cut-off is about }, so that the total ratio of expansion, 
making allowance for clearance space, is 17. Steam of 
350 1b. per square inch pressure is used. The four cranks 
are arranged in pairs, the forward pair being opposite to 
each other, but at 90 deg. to the rear pair. There are 
























































Fig. 3 


four crank shaft bearings beyond the thrust block. Each 
of these and each crank pin has 2}in. diameter, and the 
length of each is 4}in., except the two outside bearings, 
which are 3}in. long. These are all white-metal lined, 
with brass shells. The pistons are steel forgings, each 
packed with three gun-metal Ramsbottom rings. All] 
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SIMPSON STRICKLAND AND CO., LIMITED 
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the four valves are plain cast iron pistons without pack- 
ing rings. There are two valve chests only, and two valves 
in each chest are driven from one valve rod. The crosshead 
giving motion to the valves from the rod lies inside the 
chest, so that there is only one gland, and this gland is 
exposed in each case to the intermediate pressure only, the 
valve for the higher pressure admitting by its inside 
edges, while that for the lower pressure admits by its 
outside edges. The crosshead is set across the engine 
in plan, and brings the valves on the outsides of the 
engine, as seen in plan. This allows the cylinders to be 
brought fairly close together and makes a compact 
design. The two valve rods are driven each by a link 
motion and two excentrics. The drawing shows the crank 
webs balanced, but, after extended trials on shipboard, it 
was found that quieter running was obtained without the 
balance weights, and they have been removed. The 
engine is the design of Mr. William Cross, managing 
director of the firm. It is served by a Cross-Thorny- 
croft water-tube boiler, the specialty of which appears to 
be the water wall built up of tubes opposite the fire-door. 
The fire-grate surface is placed at a low level, being 
some distance below the bottoms of the lower drums. 

forced-draught fan is placed at the grate end opposite the 
fire-door, and lin. w.g. draught is used. The heating 
surface is 449 square feet and the grate area 14} square 
feet. The upper drum contains an anti-priming and 
drying apparatus. An independent surface-condensing 
plant is used with the engine. A single-cylinder engine 
drives a centrifugal circulating pump and a short stroke 
air pump of 8in. diameter by 3in. stroke. At 600 
revolutions per minute this maintains a vacuum of 
27din. of mercury 











NEW MARINE WORKS AT NAPLES. 





A FreNcH author remarks that the people of his country 
appear so much engrossed in watching the magnificent 
marine works in various stages of progress at Genoa that 
they lose sight altogether of similar large undertakings in 
course of construction upon other parts of the Italian 
littoral. Previously to the year 1860 but very little had 
been done for the amelioration of the port of Naples. At 
that time the shipping had scarcely any other available 
shelter but that afforded by the natural bay, the creeks and 
inlets here and there along the coast, and by the neighbour- 
ing islands of Capri, Procida, and Ischia. But shortly after 
the occupation of Naples by Victor Emmanuel, the building 
of a mole was commenced, which unfortunately turned out 
a failure. It was carried out seawards for a quarter of a 
mile, but whether it was run in a wrong direction, or what- 
ever might have been the cause, the effect of it was to 
occasion such a tremendous surf that the vessels in roads 
were in danger of dragging their anchors. An attempt at 
prolonging an old mole, San Vicenzo, was attended with a 
more encouraging and permanent result. The work was 
executed for a length of 3830ft., and, after a brief suspen- 
sion, was resumed and completed to its full length of just an 
English mile. In more recent times a commercial port has 
been established of some twenty acres, with a length of quay 
equal to 4000ft. 

One of the most important undertakings in hand at 
present is the construction of a breakwater 1620ft. in length, 
partly curvilinear and partly straight. It is intended to 
protect the shipping from the action of the south and south- 
east winds. The foundations are laid at a maximum depth 
of 36ft., and it is estimated to cost £160,000. Wet and dry 
docks, slips, and numerous new marine works were inaugu- 








rated last year by the late king. These are all being very 






































actively pushed forward, though naturally it will rejuire 
some years before so large and important a scheme can be 
completed, and Naples become the first-class port it is 
destined to be. The whole of the commercial part of the 
harbour will be lighted by electric arc lamps, supplied by a 
continuous current of 10 ampéres. Electrical power, equiva- 
lent to 8000 horse-power, will be furnished from a central 
installation, which wiil serve both the port and the city. 

It may be pointed out that, when the projects in execution 
afford the shelter and facilities for traffic for which they are 
designed, it will be indispensable to the future success of 
the undertaking that a better and more powerful type of tug 
boats be selected for harbour duty. Those now usually em- 
ployed are not fit for much else than towing barges and other 
small craft. They are utterly useless for taking in tow large 
ocean-going steamers, and guiding them through devious 
channels, troubled waters, and narrow openings. The total 
amount of the grants for the harbours of South Italy, for 
works to be carried out during the present financial year, 1s 
£250,000. 








Tue Dutch East Indian fleet is in such an unsatis- 
factory condition, that the Deputy, M. Staalmann, is bringing 
forward the matter before the Second Chamber in the form of 4 
question as to whether the art of shipbuilding is no longer taught 
in Holland, The condition of the fleet referred to is certainly very 
bad. Thus, when the Holland was ordered home as being no long¢r 
serviceable, the hopes of the authorities were centred upon the 
Friesland. However, the latter vessel has been under repairs ever 
since its trial trip last D li d 3 are really of no 
use, and a closer examination has revealed the fact that the 
engines of the Friesland are so faulty that they can never attain 
aspeed of 20 knots an hour, which is the stipulated rate of speed. 
Moreover, the Gelderland and the Kinigin Wilhelmina der Neder- 
landen are under repairs, and thus the greater portion of the Java 
division is not available, 
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AMERICAN LOCOMOTIVES IN ENGLAND. 
By A Locomotive ENGINEER. 
No. IV. 

In the following remarks 1 purpose dealing with the 
more general question of the structural differences 
between American and English locomotives in their 
bearing on the suitability of each for railways abroad, and 
in respect of the influence they exert on the competition 
between British and American engine makers in neutral 
markets. 

It is a branch of the subject somewhat extraneous to 
that of “‘ American Locomotives in England,’’ but, on the 
one hand, it was pointedly alluded to by the chairman of 
the Midland Railway Company in his remarks to the 
representative of the “7 Mazl when speaking of the 
inferior performance of the American engines on the 
Midland line ; and, on the other hand, it holds a prominent 
place in Mr. Rous-Marten’s article in the columns of Taz 
ENGINEER under the above heading. I think, therefore, 
that criticisms on his article would not be complete with- 
out my dealing with it. 

It is a many-sided question of much interest to loco- 
motive men, not alone from what may be called the 
scientific or structural point of view, but in its commer- 
cial aspect, as affecting the pockets of locomotive users 
on the one hand, and of British and American locomotive 
makers on the other. With the question of its bearing 
on the pockets of the users of American locomotives in this 
country I have already dealt rather fully, but what I 
have said on this point is open to more general applica- 
tion, as will presently be seen. 

But, by way of preface, I would remark that, in the 
various controversies that have sprung up from time to 
time on the vexed question of American versus British 
locomotives, the subject has not, to my knowledge, re- 
ceived the full and exhaustive treatment which is neces- 
sary to make clear the fundamental principles which 
underlie and govern the general design and structural 
details of locomotives which are distinctive in the prac- 
tice of English and American locomotive makers 
respectively. Each system has its merits and its draw- 
backs, dependent largely on the conditions of working. 
Which of the two holds the balance in the eye of the pur- 
cbaser depends on the point of view from which he 
regards the question. My desire in what follows will be 
to put the case as fairly as possible as between one 
system and the other from an all-round point of view. 

As a preliminary to getting a proper grasp of the ques- 
tion at issue, it is necessary to have a clear conception of 
what is meant by “American” and ‘ English” loco- 
motives. In answering this question I feel that I lay 
myself open to criticism, because my experience tells me 
that there are almost as many different ideas on the sub- 
ject as there are locomotive men. I proceed, never- 
theless, to state, as a result of a long and intimate 
knowledge of both makes of engines, what the dis- 
tinctive features of each are, takiag the American engine 
first. Disregarding forthe moment the contour and external 
appearance of the American engine, which is in marked 
contrast with the more symmetrical and simpler-looking 
outline of an English engine, although it is not without 
its significance, and will be touched upon later, the one 
fundamental feature of the American design is the bar 
frame. It is sometimes spoken of as if it were an original 
American invention. The younger generation of loco- 
motive men at home and abroad may perhaps be excused 
for thinking so, because the plate frame has been so long 
established—for half a century or more—in British loco- 
motive designs, that anything different isnaturally looked 
upon as modern. 

No one, however, knows better than the well-informed 
American locomotive man that the bar frame is merely 
a survival of the old original locomotive frame adopted 
by Bury in his early designs, as exemplified in the engine 
‘‘ Liverpool” designed by him in 1834 for the Leicester and 
Swannington Railway, a form of frame which was aban- 
doned in favour of the plate frame as soon as the rolling 
of plates of sufficient dimensions for the purpose was 
established in this country. lts continued use in 
America long after its abandonment in this country isto be 
accounted for by the then inability of American rolling mills 
to produce suitable plates. In the meantime the bar 
frame took such a hold in American locomotive designs 
—tbe cylinderattachments beingincorporated therewith— 
as to result in a set practice which has been adhered to 
to the present day, notwithstanding the ability of 
American plate makers to produce now plates suitable for 
locomotive frames. Bar frames have, doubtless, some 
advantage in lending themselves readily to the attach- 
ing of outside cylinders to one another as well as to 
themselves, and there may be other minor advantages 
not so readily discernible, but they are purchased ata 
Serious loss in the sacrifice of from 5in. to 6in. in the width 
of the fire-box and grate—a matter, no doubt, of little 
consequence when locomotives were small, but of very 
material import in these days of enormous engines for 
gauges of 4ft. 8}in. and downwards, seeing that any 
cramping in the width of the fire-grate means a propor- 
tionate lengthening thereof, with all the well-known 
disadvantages which accrue after reaching a certain 
length—a length which has iong since been exceeded in 
the majority of engines for all gauges up to and including 
the 4ft. 84in., which constitute by farthe greatest number 
throughout the world. 

Having made a present of the bar frame to American 
locomotive makers, what is there leftin respect of general 
design which can be regarded as fundamental, or which 
the British locomotive maker is precluded from adopting 
if the conditions under which the engines are to work 
admittedly require it, or the purchaser considers it 
necessary to specify? I shall proceed by a process of 
elimination, and we shall then see what remains 
‘pecial or peculiar to the American engine. I may 
Say, in the first place, that I am not now alluding 
to minor details which influence first-cost, durability, 
and upkeep. Nor do I refer to the nature and 


quality of the materials employed in the respective 
parts of the engines, and largely affecting first cost 
—although I will deal with both of the fore-named 
matters in due course—because it is obvious that any 
material that can be used with satisfactory results by 
American locomotive makers can be equally well em- 
ployed by English manufacturers. What I had in mind 
was, rather, such questions as outside versus inside 
cylinders. The practice in America is, as we all know, 
almost universally in favour of outside-cylinders, but this 
cannot be claimed as a distinctive feature of American 
engines, seeing that at least 50 per cent. of British-made 
engines have also outside cylinders. This being so, 
whenever locomotive users prefer outside cylinders, 
English makers are in a position to accommodate them. 
If, again, the roadway is such as to require a certain 
specified limit of weight per axle, English locomotive 
makers can employ the necessary number of axles to 
ensure this just as well as American engine makers. 
Furthermore, they can couple them together or leave 
them uncoupled, or can apply bogies at front or at rear to 
give the required flexibility on crooked roads just as well as 
Americans. If, on the other hand, balance beams are 
necessary in any case to enable the engines to travel over 
badly-constructed or badly-maintained lines, there is 
nothing to hinder English locomotive makers from using 
them, as, in fact, they now do whenever the conditions 
seem to require them. But having had long personal 
experience of locomotive running on good roads as well 
as on bad roads, with all classes and makes of engines— 
both American and British—with outside cylinders and 
with inside cylinders, with bogies and without bogies, 
on straight lines and on curved lines, and lastly with 
balance beams and without balance beams, I may, per- 
haps, be permitted to point out to the inexperienced 
railwayman—whether he be a director, or a minister for 
railways, or even a locomotive engineer, for all loco- 
motive superintendents have not had the opportunity 
of this experience—that balance beams, and bogies 
too, if they are given too free side play are not 
unmixed blessings. Balance beams pad bogies may 
be essential to the safe running of an engine on a weak, 
crooked, and badly-laid roadway—suchasis usually found in 
out-lying districts of newly-developed countries, as yet too 
poor to afford anything better, and to which American- 
made engines seem usually to find their way—but on 
such lines as these the pace is necessarily slow, as a con- 
sequence of their bad condition, quite apart from the fact 
that high speeds are not looked for or required 
on such lines, time being of less value than in more 
developed districts. It may be noted in passing, 
no one appreciates balance beams and bogies more than 
the permanent way engineer, seeing that they permit of 
his exercising with impunity a minimum of care in the 
maintenance of the line. The badly maintained engine 
with ‘“ plenty of play,” as the chairman of the Midland 
Railway described it, just suits him. With him, there- 
fore, the American engine, with its loose joints, is a great 
favourite; but whether this preference is conducive to 
railway economy and a minimum of working expenses is 
another matter. If, however, the roadway is of a sub- 
stantial character, well laid, and properly maintained, as 
is usual on well-established, high-class railways, and 
steady running at high speeds is desired, then give me 
an engine without balance beams and with as little side 
play to the bogie as possible. 

As regards the boilers, the dimensions of the grate and 
heating surface of British engines are based on the 
result of long experience as to proportions best adapted, 
in relation to the size of cylinders, quality of the fuel, 
and conditions of working in respect of speed, gradients, 
&e., to secure economy of fuel in combination with 
efficient performance of the duty for which the 
engines are intended—the duty having been well 
considered and determined beforehand, and clearly 
specified when placing the order for the engines. 
On the other hand, in consequence of its having 
fallen to the lot of American locomotive makers to 
design and manufacture engines, for the most part 
for inferior-class railways in new and undeveloped 
countries of vast extent with a highly fluctuating tratfic, 
necessitating now and again the transport over long 
distances of exceptionally heavy trains, meeting with 
occasional lengths of steep gradients or other unfavourable 
conditions, and taxing to the utmost—even if it were only 
once or twice, and for short lengths on a journey of 500 
to 1000 miles—the tractive powers of the engine, while, 
on the other hand, economy in working and the saving 
of fuel was a secondary consideration, American loco- 
motive practice has from its earliest days gone in the 
direction of providing relatively large boilers with big 
grates and proportionate—though not always propor- 
tionate—heating surface. I should be the last to question 
the propriety of such a course from the locomotive 
maker’s point of view, if the user of the engines is content 
to pay the extra price of the larger boiler in first cost 
and upkeep, and is indifferent to the size of the coal 
bill. But there is a limit to the size of the boiler even 
in American practice—which, in more senses than one, 
“is nothing if not extravagant,” to paraphrase a familiar 
expression—it being recognised, even by American loco- 
motive men, that the offhand expression, ‘“ a locomotive 
boiler can never be too big,” in order to ensure “ plenty of 
steam,” can be readily overdone. 

What the desirable size of a boiler is all depends on the 
point of view from which we regard it. If I were an 
engine-driver working a heavy train on a bad night, with 
wind and weather and fuel against me, and likely to 
have a few extra coaches or loaded wagons thrust upon 
my already fully loaded engine by an uncontrolled traftic 
department, I should be a strenuous advocate of the 
‘‘ cannot-be-too-big-a-boiler”’ theory. But if I were a 
locomotive superintendent, liable to be hauled over the 
coals by my board of directors for the higher cost of the 
engines to start with; and, secondly, for the extravagance 
of my working expenses in fuel and repairs; I should in 





that case specify dimensions for the boilers more in 









accord with the agreed duty for which the engines are 
wanted, and I should, as a duty to my engine-drivers, see 
to it that the traffic department adhered strictly to the 
train-load rules. On well-regulated railways, both at 
home and abroad, some personal effort is still expected 
from drivers and firemen in the way of working trains 
through at a pinch, so as to avoid the adoption of un- 
necessarily big engines to meet an occasional emerg- 
ency, the big engines having in all probability to 
run for days or weeks together with loads much 
within their capacity, the average weight of their 
trains in the course of the year amounting in practice 
to not more than two-thirds, or three-quarters at 
the outside, the full capacity of the engines. In not so 
well-established railways in out-of-the-way districts, 
and with spasmodic traffic, to which I have alluded, 
boilers in excess of the proportions best suited for well- 
established lines may be advantageous. But, whatever 
size of boiler may be considered best by the railway 
authorities who have the duty of ordering the engines, there 
is no law, either physical or human, so far as I am aware, 
which stands in the way of that same size of boiler being 
used by British locomotive makers equally with American 
engine makers. For this reason I never could under- 
stand why pro-American locomotive advocates make 
such a point of a “big boiler,” as if it were something 
inherent in American soil which could not be produced 
in British territory. 

I have, however, already exceeded, I fear, the per- 
missible limits of a communication of this kind, and must 
therefore reserve any comments on the details of 
American and English engines, as well as on the “ engine- 
off-the-peg”’ aspect of the question, in its bearing on 
the competition between the two countries, until another 
time. 

But, before concluding, I would offer one remark on the 
notion apparently current amongst those of limited 
experience in the working of locomotive engines, namely, 
that the use of locomotive boilers of relatively large 
size is necessarily conducive to fuel economy as com- 
pared with the smaller boilers usual in British engines. 
Economy of fuel does not necessarily follow, and it may 
prove quite the reverse. Too small a boiler is, one need 
hardly say, necessarily wasteful of fuel, because it has to 
be over-forced. But if boiler is suitably proportioned 
as regards grate area and heating surface for the normal 
work it is called upon to do, a larger boiler will prove 
wasteful rather than economical in fuel. It is not so, I 
know, in the case of stationary or other boilers doing 
regular work under a steady draught. The locomotive 
boiler, however, works under entirely different conditions, 
with a constantly varying draught, depending on the 
undulations of the road and other cognate causes. A fire of 
a certain depth has therefore to be maintained, whatever 
the actual duty of the engine may be at any moment, to 
stand the more or less frequently recurring violent draught 
which up-hill working causes, so as to guard against 
the liability of the fire being “pulled to pieces’? and 
air-holes made, which draw in an excess of cold air, 
thereby causing a fall in the fire-box temperature, a leaky 
condition of the tubes, and lessened steam production. 
On this account the quantity of fuel used in a locomotive 
cannot be at all times regulated with a nicety to the work 
done. Consequently a big boiler, with its larger grate 
area, in requiring proportionately more coal to cover it 
properly to the required depth, may wastefully burn more 
fue] than the smaller boiler in doing the same work, as 
measured by the train loads hauled, besides costing more 
to begin with; and if worked at the same pressure as the 
smaller one, it costs more in repairs, and involves the 
transport of so much extra deadweight up and down 
the railway during the whole term of its natural life. 








NaVaL ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty :—Fleet engineers: J. M. C. 
Bennett, to the Victoria and Albert ; T. Thorne, to the Vivid, for 
the Montague. Staff engineer: A. E. L. Westaway, to the Nile. 
Chief engineer: D. Hatelie, to the Vivid. Engineers: J. H. H. 
Ireland, W. A. Dathan, and M. Rundle, to the Victoria and 
Albert. Assistant engineer: G. R. Martin, to the Vivid, for the 
Implacable. 

SHEFFIELD AND OVERTIME.—The Sheffield Master Silversmiths’ 
Association is taking energetic action with regard to the overtime 
provisions in the Factory and Workshops Amendment Bill which 
has been before Parliament this week. A clause has been inserted 
in Committee, the effect of which is to reduce the overtime which 
womenand young persons may work from thirty days totwenty-fivein 
any year, and from three days to two in any one week. This 
will affect several Sheffield trades adversely, more particularly the 
silver trade, which is not evenly divided over the year, but hes 
exceptional brisk seasons when a large amount of work has to ke 
got out ina short time. This is more particularly the case towards 
the end of the year, when the demand for Christmas and New Year 
presents makes overtime indispensable. The proposed restrictions 
would therefore very seriously handicap Sheffield silversmiths, A 
memorialsigned by thirty-six of the leading housesin the city has been 
forwarded to the Home Secretary, members of Parliament for 
Sheffield, and Sir F. T. Mappin, Bart., M.P. for the Hallamshire 
division. There has been no movement at all amongst the work- 
people for any such clause, and there is not the slightest doubt if 
they were polled they would be adverse to it. 

TRAIN COLLIDES WITH ELEPHANTS.—About midnight on 
Wednesday, July 17th, while the Controlling Engineer for Railways 
at Assam and the manager of the Gauhati-Nazir section of the 
Assam Bengal Railway were on their half-yearly tour of inspection 
on the line, travelling through the great Nambar Forest, the special 
train ran into a herd of wild elephants which were making a night 
march, as is their frequent custom, along the railway. The engino 
collided with one of them ; and the front wheels were derailed, 
bringing the train to so sudden astop that one of the inspection 
party was thrown out of his berth. Fortunately, the train was 
going at a slow speed. No damage wasdone. The engine was re- 
railed in about an hour, and was able to resume its journey, none 
the worse for the encounter. The unfortunate elephant, however, 
had one of its back legs broken, and was so severely injured 
internally that it could only lie in the side drain of the slight 
cutting in which the train overtook the herd. On the train 
returning the following morning, it was lying dead in the same 
place. The driver stated that he counted eight elephants in all, 
and that a young one as well was knocked down, but apparently it 
was not much hurt, and with the others made off through the 
forest with loud trumpetings, This is not the first occasion on 





which a train has encountered wild elephants in Nambar Forest at 
night.—The Railiray Times, 
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THE INSTITUTION OF MECHANICAL 
ENGINEERS. 

On Wednesday, July 31st, the meeting was opened in 
the Town Hall by the President, Mr. William H. Maw, 
and the paper entitled, ‘‘ Review of Marine Engineering 
during the past Ten Years,”’ by Mr. James McKechnie, of 
Barrow-in-Furness, was read in abstract by the 
author. This paper we commence to print on page 157. 

After the paper had been read the thanks of the 
meeting were accorded to the author, and the President 
pointed out that the view expressed by Mr. McKechnie, 
that his name had been selected because of his 
connection with Barrow, was incorrect. The selection 
had been made because he was considered specially 
capable of dealing with the subject, and the choice had 
been amply justified. 

Mr. Bryan Donkin, London, eulogised the paper, and 
requested further information as to the method adopted 
for measuring the vertical vibration of the Deutschland, 
alluded to in the paper. He hoped that the system of 
heating the air supplied for combustion would shortly be 
adopted in the Navy; it was largely used in the merchant 
service now. Mechanical stoking had, he believed, a very 
promising field of application in tae marine service, where 
only hand stoking was at present in use. Superheating 
should be largely used, and if there was any fear as to the 
results of the high temperature, the steam should at least 
be dried. In land practice, both here and in the United 
States, the steam was dried between the cylinders. The 
steam turbine rather than the reciprocating type was, in 
his opinion, the engine of the future. In the paper 
it was stated that in certain trials the steam jackets were 
not used, and that better results had been obtained than 
when they were employed. He should be glad to know 
which jackets were referred to. He certainly considered 
that the use of the jacket was highly desirable upon the 
intermediate and low-pressure cylinders, if, perhaps, not so 
important for the high pressure. The Institution had a 
Steam Jacket Research Committee, and he was sure they 
would like to have details of the method of jointing the 
jackets to the cylinders. 

M. Sauvage, Chemin de fer du Nord, France, said that 
he agreed with the author that it was of the greatest im- 
portance to relieve the pressure upon the back of a flat slide 
valve, he referred especially to the valves of the main 
engines. Superheating was of great importance, but he an- 
ticipated considerable difficulty in applying a good method 
to the ordinary cylindrical boiler. If the superheating 
apparatus were placed near the outlet of the products of 
combustion, the difference between the temperature of 
the gases and that of the steam would be relatively 
small, say 50 deg. to 60 deg. Cent., so that the transmission 
rate would not be nearly so great as if the products of 
combustion were made use of at a considerably higher 
temperature. Another point needing attention was that 
the rate of transmission of heat for a given difference of 
temperature between the gases and the body to be heated 
was not so great when that body was dry steam as it would 
be if the body were water. Forced lubrication was 
desirable not merely for high speed engines, but for all 
engines, as by this means the friction could be greatly 
reduced. 

Mr. Henry McLaren, Leeds, said he would be much 
pleased to get the opinion of the author upon piston 
valves ; in his opinion they were the refuge of the desti- 
tute, and were very expensive. He, personally, had 
obtained his experience of them at other people’s expense, 
not at his own. His firm was now buuuing an engine to 
develop 2500 horse-power, with a low-pressure cylinder 
62in. diameter, fitted with a slide valve, balanced in 
somewhat the same way as that shown by the author in the 
diagram attached to the paper. In his experience the 
surface speed was a most important factor ; at 200ft. per 
minute they had no difficulty, but at 300ft. to 330ft. per 
minute the high and intermediate-cylinder valves were all 
right, but the low-pressure valve was badly cut with only 
10 ib. pressure on the steam chest, so they balanced that as 
well. The amount of balancing was very important also, 
they used steam superheated 120 deg. to 122 deg. Fah. 
In his opinion, electric lighting engines should be as 
simple as possible, with ordinary D valves for a steam 
pressure of 160]b. With no superheat at all they could 
obtain one _ indicated 
horse-power at full load 
for 20 lb. of steam per 
hour, and at half-load for 
24 1b. per hour. In Fig. 
18 of the author’s paper 
the Ramsbottom rings 
were shown outside the 
balancing ring; the area 
of the ring was very im- 
portant, and he had found 
it better to make the area 
upon which the steam 
acted in. larger in 
diameter than the oppo- 
site face, and this he illus- 
trated by a sketch which 
we reproduce. In all 
the large engines built 
by his firm the main valve 
is controlled by a special 
shaft governor, but this type is only applicable to slide 
valves, and would not give satisfaction with a piston 
valve which had begun to leak. 

Mr. Wilson, Belfast, referred to the remarks of the 
author early in the paper as to the factor of safety desir- 
able for the shells of boilers. He had given the question 
of Scotch v. water-tube boilers great attention. In the 
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mercantile marine the proportion of space deducted to 
arrive at the tonnage was nearly always more than actually 
needed for housing the machinery for propelling the 
vessel; there was, therefore, not so much importance in 
diminishing the space occupied by the boilers as was the 
case in the Navy. The use of the Scotch boiler, of course, 


diminished the cargo space. He considered that 
the factor of safety of boilers should not be calculated 
upon the ultimate breaking strength of the material, but 
upon the elastic limit. Steel was a material with properties 
resembling india-rubber. The strength of different parts 
of the shell also requires further consideration. In view 
of the fact that some parts of the structure suffer from 
deterioration much more rapidly than others, it would 
be about as sensible to make the uppers and the soles of 
boots of the same thickness as to design all parts of the 
boiler of the same original strength. Considerable saving 
in the cost of boilers could be effected by judicious considera- 
tion of the parts subject to rapid wear. With reference to 
piston valves, it must be remembered that they have to 
run with little or no oil, and it was the practice of his own 
firm to employ them for all cylinders except the low- 
pressure; the packing rings in the piston valves last two or 
three years without excessive wear. With regard to the 
vibration of ships, the Deutschland seems very free from 
the defect, but it must be remembered that there is a 
critical speed for each vessel at which the vibration will 
be greatest, and perhaps there may be no vibration at 
other speeds. Multiple cranks are, of course, advan- 
tageous, and vibration is still further reduced if steam 
turbines are employed. It is difficult to test the prime 
advantages gained by the use of the jacket in marine 
engines; the coal consumption is the only figure which 
can be obtained in actual work, and although the engines 
may be nominally always working at full power, there is 
considerable variation, owing to partial immersion of 
propeller blades and other causes. Mechanical stoking 
was no doubt a good thing on land, but where a vessel 
might roll 30 deg. he thought it would be difficult to apply 
the system. 

Mr. A. Tannett-Walker, Leeds, congratulated the 
author upon the amount of information given in the 
paper. He would like to ask what sort of packing the 
author had found best for use in glands with steam at 
high temperature, also whether he had yet found a satis- 
factory separator which would get rid of the oil. He 
noticed that the author favoured balanced slide valves, 
and was glad to find that Mr. McLaren also thought them 
preferable to piston valves. 

Mr. Bennis, London, said he was much interested in 
the application of mechanical stokers to marine work, 
but it was difficult to compare the results obtained at sea 
with those procured on land, because in the former case 
there was no means of separately measuring the amount 
of steam used for the numerous auxiliary engines. Inthe 
paper the author stated on page 8 that with forced draught 
the coal burned per square foot of grate reached 28 lb., but 
on land as much as 35 |b. to 40 lb. was burned with natural 
draught, and as much as 50 Ib. with forced draught. 
Doubtless there was more difficulty in mechanical stoking 
at sea than on land, owing to the list of the vessel, but he 
had fitted his stoker for marine use, and found that, as 
the firing was intermittent, and the rolling gave a list first 
to one side and then to the other, that a fairly level fire 
could be maintained. The Spaniards were ahead of us 
in the marine use of mechanical stoking. He had fitted 
a steamer for a Spanish firm, and the result was that 
they were able to substitute a native coal for the expen- 
sive Welsh coal formerly used, and had got two knots 
more out of the vessel. 

Mr. Hughes, Nottingham, made some remarks about 
the history of the surface condenser. 

Mr. Henry Davey, London, agreed with the remarks 
of the author as to the steam jacket. His own view was 
that as the efficiency of the engine increased, owing to 
use of high-pressure steam, so the value of the steam 
jacket fell off. The percentage of extra saving to be 
obtained by the use of the steam jacket with an engine 
using, say, 11 1b. to 12 lb. of steam per indicated horse- 
power per hour, was very small as compared with the 
saving which could be effected by the same means if the 
engine were previously using 30 lb. of steam per indicated 
horse-power. The addition of the jacket to the Jow- 
pressure cylinder was more important than its use on the 
high-pressure, but when the extra cost was considered, it 
was doubtful whether the economy obtained would 
balance the expense incurred. 

Mr. C. W. James, Leeds, referring to the remarks 
made by Mr. Wilson about factors of safety, said that he 
did not think it possible to accurately determine the 
elastic limit of a test specimen, and this limit did not 
necessarily correspond with the sudden drop of the 
stress diagram. The particular slope of the diagram 
obtained in a testing machine depended upon the previous 
life history of the specimen under test. He therefore 
thought it desirable to continue to use the ultimate break- 
ing stress with a factor of safety, as is now the usual 
practice in calculation. 

Mr. Crosland, Manchester, referred to Table I. 
of the paper, and observed that the results were given 
for the years 1872, 1881, 1891, 1901; the heating surface 
per square foot of grate was not given for 1872. About 
that date he was working in conjunction with his father, 
and obtained in certain tests a consumption of only 
1°75 lb. of coal per indicated horse-power hour, as com- 
pared with the author’s 2‘11 1b. This engine had a slide 
valve. He saw that in 1881 the heating surface per 
square foot of grate was entered as 30°4. He doubted 
the accuracy of the figures relating to coal. In the year 
1891 he tested at Bolton a Lancashire boiler fitted with 
a Green’s economiser, and obtained a fuel consumption of 
1°34 lb. of coal per indicated horse-power hour, or about 
22 indicated horse-power for 1d., at the price then paid 
for the coal used. He concluded, therefore, that the 
results obtained in land practice were better than those 
obtained in marine practice. In the former case they 
used Green’s economisers, and therefore practically 
obtained the heating surface of a second boiler. He 
thought the boiler mentioned by the author would be 
better if it had an economiser. The tables show also 
the difference between the requirements of the various 
authorities as regards factors of safety. His own practice 





was to use a factor of 4. He agreed with Mr. Wilson 








that the parts liable to corrosion were those which should 
be originally made relatively stronger than the other 
arts, and probably boilers could be made somewhat 
ighter in future if this point received adequate attention, 
He considered that four different cylinder pressures were 
of no advantage unless the initial steam pressure were 
250 lb. He would like to know if Corliss valves had ever 
been used on marine engines. Mechanical stoking 
should certainly receive more attention; his father 
attempted to use the system in 1859 with a modification 
of the Juke grate. 

Sir Hiram Maxim, London, said the paper recalled to 
his mind some of the United States practice in his youth, 
He remembered a wooden ship of 5000 tons burden, with 
an engine having a cylinder 105in. diameter, with side 
wheels 42ft. diameter and 12in. face, which made 14 to 
16 knots. He had used a well-known engineering work 
in which the Admiralty rule for horse - power was 
D? x k = H.P., where D was the diameter of the 
cylinder and k was a coefficient which was given in the 
book; it was also laid down as a rule that the piston 
speed was 250ft., and the boiler pressure 12 1b. per square 
inch, and that the vacuum was several inches. As to 
Corliss valves, all the engines exhibited at the Brussels 
and Vienna Exhibitions had Corliss valves, and at Paris, 
last year, he only saw one large engine which had not 
Corliss valves. Much more attention was given to the 
subject of fuel economy on the Continent of Europe 
than was given either in Great Britain or in the United 
States. Mr. Yerkes, the capitalist, who was now in this 
country, had with him a practical engineer, who had told 
the speaker that he had found slide valves wore unevenly 
and rocked diagonally, but he had never had any trouble 
with Corliss sabes. A steamer had been built some 
years ago in New York and fitted with Corliss valves, but 
it was badly designed and was not repeated. With 
reference to what Mr. McLaren had told them about 
slide valves, he might say that a professor at Cornell 
University had built an engine which had no packing 
whatever. The piston valves were of square form. An 
engine of this type was used at the Pratt and Whitney 
works, and was said to be as economical as a Corliss 
engine, but it required such accurate fitting that it was 
almost impracticable. A cheap engine was brought out 
some time ago in the United States of America with two 
excentrics, one for the exhaust and the other for the 
inlet, and it produced almost a Corliss card. Large 
numbers of these engines had been built. 

Mr. B. Ellington, London, said that thirty or forty 
years ago he used to employ the Admiralty formula, 
but alway understood that it was quite empirical. The 
paper, in his opinion, proved what small progress had 
been made in economy since the sixties, when the com- 
pounding of engines and the use of surface condensers 
was adopted; at that time 2 lb. to 2°25 lb. of coal 
per indicated horse-power was used, which showed that 
the steam engine in 1870 was almost as economical 
as it is to-day. A great part of any economy which 
had been realised was due to improved manufacture 
and, better material. 

Mr. Ivatt, Doncaster, said that the results obtained 
from piston valves depended upon the material of 
which the valve was made, the design of the packing, 
and the material and condition of the inside face against 
which the valve worked. The Greut Northern Railway 
had several slide valves with strips let into the back in 
the form of an Oxford frame, and these did not blow at 
all, in fact they were so certain of this that in his new 
type of ten-wheel engine valves of this type are used 
working vertically, and the exhaust is taken right through 
the valve itself. 

Mr. Silver Hall, Tokyo, thought that the use of Corliss 
valves was only satisfactorily possible when the speed of 
the engine was below a certain limit. 

This closed the discussion, and the President moved a 
vote of thanks to the author, and called upon him to 
reply to the discussion. 

Mr. McKechnie contented himself with briefly stating 
that he would reply more fully afterwards in writing to 
the secretary. He might, however, say that his firm 
used piston valves for the high-pressure and intermediate 
cylinders and slide valves with equilibrium rings for the 
low pressure. With high pressures the piston valves 
might leak a little, but not sufficient to materially affect 
the action of the condenser. As a rule they used a 
pressure of 10]b. of steam in the jacket of the low- 
pressure cylinder. 

The meeting then terminated, and the members pro- 
ceeded to the Old Town Hall, where they were enter- 
tained at luncheon by the Mayor of Barrow—Councillor 
Henry Cook. Various toasts were given, and an 
interesting speech was made by M. Sire, the London 
representative of the Chemin de fer du Nord of France, 
in which he recalled the life-long railway experience of 
their host the Mayor, first upon the London, Chatham, 
and Dover Railway, and subsequently upon the Furness 
Railway, and reminded him of singing the Marseillaise 
after a banquet in France many years ago. Much 
applause greeted this speech, and the Mayor leading, the 
whole company lustily sang the Marseillaise. 

After luncheon the visitors were taken by vehicle to 
the Barrow Hematite Steel Works, where they were 
received by Mr. J. M. White and by Mr. A. J. White, 
who contributed a paper descriptive of the works, which 
was not read at the meetings but will be published in the 
“ Proceedings”’ of the Institution. We may find spaee 
to deal with this in a future issue. The party was first 
taken to the part of the works at which the ores arrive, 
and many members were surprised to see so many mines 
represented upon the labels over the various ore bins, 
some varieties being marked Gramatico, Greece ; Rubio; 
Antrim ; as well as the usual Bilbao qualities and the 
native Cumberland ores. 

The special machine designed to break up the “ sow” 
and separate the pigs is not yet in working order, but is 
almost completed. It is driven by an electric motor, and 





should prove of great service, as it will enable the com- 
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pany to dispense with the labour of a large number of 
imen now employed in breaking up the pig with sledge 
hammers. The visitors were able to inspect the large 
mixing cauldron, holding 120 tons of molten metal, into 
which the produce from all the blast furnaces is dis- 
charged in turn. Alongside the furnaces is a railway 
siding below the level of the pig bed, and ladles of 18 tons 


capacity are brought up on trucks. The molten iron i 


run into them from the blast furnaces, and they are 
Below the 
mixer is another siding with a similar arrangement of 
trucks and ladles for conveying the molten metal to the 
In this way a uniform mixture is 
obtained, whereas if the ladles were taken direct from the 
blast furnace to the converter the product would vary very 


then taken to the mixer and emptied into it. 


Bessemer converters. 


considerably. 




















slotting, drilling and other machines. The power for 
driving this shop is obtained from two small horizontal 
steam engines, the various cross shafts being driven by 
means of bevelled gearing, with the exception of one 
driving the cross shop, this being driven by means of 
cross belts. Adjoining this is the smiths’ shop, with 
fifteen smiths’ hearths, and with a furnace for heating 
the tires for locomotives, carriages, and wagons. All 
the smoke from the plate and forge furnaces, stationary 
boilers, and smiths’ fires, is led through an under- 
ground flue into a large chimney shaft, which stands out- 
side the works in the middle of Salthouse-road. The 
boiler-shop contains a 15-ton overhead travelling-crane, 
steam punching machine, bending rolls, &c. Adjoining 
this is the boiler-house containing three Galloway boilers 
working at a’pressure of 50'b. per square inch, for supply- 


timber drying shed. The carriage sheds, four in number, 
are situated near the Barrow Central Station, and can 
hold 152 carriages. In addition there is a shed for 
saloons. All the carriages on this railway have the 
bodies painted ultramarine blue with white upper panels, 
and the locomotives are coloured a rich dark crimson. 
Passenger brake vans have also been specially fitted to 
facilitate the conveyance of bicycles. 

A large number of the goods and mineral vehicles are 
of the bogie type, some are 40ft. in length, and, 
whilst only weighing 10 tons, are capable of carrying 
30-ton and 40-ton loads, the ratio being as low as 20 per 
cent. of dead weight to carrying load. Some of the 
recent wagons have been constructed of pressed steel for 
carrying iron ore. The company has now 7598 wagons. 

The first locomotive superintendent of the Furness 
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The visitors saw the ingots cast from the converters, 





any re-heating, they were reduced to finished rails, of 
which a large stock is now in hand ready for delivery. 
Tram rails of 60ft. length are now being largely supplied. 
We understand that an attempt was made to use the 


gases from the blast furnaces direct for the production of | 


power by their employment in gas engines, but the trial 
was not successful, as the particular firm: who understood 


the work were unable to separate the dust from the gases | 


to asuflicient extent, and, getting into financial difficulties, 
eventually gave up the attempt. This is a matter for 
regret, as several plants are in successful use on the 
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Continent of Europe, and we hope ere long to be able to | 
report that the gases are employed direct in gas engines | 
at Barrow also. We give on page 148 two interior views 
of these fine works, 
ny of the members afterwards visited the locomotive 
ie 8 of the Furness Railway Company. A paper describ- 
ng the works was written by Mr. W. J. Pettigrew, the 
se ger locomotive, carriage, and wagon superintendent, 
in he though not read at the meeting, will be published 
ie “ Proceedings” of the Institution. From this 

baper we give the following notes :— 
ae works, founded in 1846, are situated in Barrow, 
pod ave the same entrance as the general offices of the 
é pany, with a frontage in St. George’s-square. They 
motif? = area of about thirty acres. The first loco- 
pv Ve fitting shop and running shed is now the machine 
Pp and turnery, in which are the wheel lathes, planing, 











carried in a vertical position to the re-heating or soaking | 
furnace, and thence removed to the rolls, where, without | 








rn ceo 


DAVEY DIFFERENTIAL PUMPING ENG!NE 


ys | 
aa Se 


















ing steam for the shop engines, steam hammers, and , Railway was the late Sir James Ramsden, who was a vice- 
other appliances. president of this Institution from 1889 to 1896. He was 
The second running shed is now the erecting shop, | followed by Mr. Richard Mason, who retired in 1897, and 
which, owing to its low roof, has no overhead crane, | was succeeded by the present locomotive, carriage, and 
the engines having the wheels takeu from them and | wagon superintendent, Mr. W. F. Pettigrew, M.I.M.E. 
replaced by means of dropping pits. This shop consists| On Wednesday evening the Institution dinner took 
of three bays, each 30ft. span by 160ft. in length. It | place at the Old Town Hall, with Mr. W. H. Maw, the 
contains six roads, with engine pits accommodating | President, in the chair, and went off very successfully. 
four engines on each road. Adjoining this shop are | Mr. Wadham, agent to the Duke of Buccleuch, in the 
the spare gear stores. Beyond this is the locomotive | course of his reply to a toast, gave some interesting 
superintendent's office, running department, and draw- | details about the rise and progress of the mining industry 
ing offices, the latter being on the upper storey on the | in the neighbourhood of Barrow; and Mr. Arthur Keen, 
same floor as the pattern and joiners’ shop. The | Vice-president, remarked that he hoped the Furness Rail- 
present running shed is a stone building 310ft. in | way Company would now be able to somewhat reduce 




















PUMPING ENGINE AT LINDAL MINES 





length by 150ft. in width, capable of holding sixty 
engines. 


coaling engines on the high-level system. There are two 


platforms, the coal wagons being in the centre, and the | 


incoming roads being at each side, enabling four engines 
to be coaled at one time. Beyond the sheds and between 
the roads is the ash-bin, with pits at each side for the 
driver to examine his engine whilst the fire is being with- 
drawn. 

The carriage and wagon shops are at present being 
enlarged. The latter is 300ft. in length by 160ft. 
in width, and consists of a carriage body shop, carriage 
underframe, wagon building, smiths’, wheelwrights, and 


Close to the engine shed is the new shed for | 





machine shops, and saw-mill. The carriage paint shop 
is 195ft. in length by 40ft. in width, but a new and larger | 
shop is being constructed, capable of holding twenty 
carriages. There are also a wagon repairing shop and a | 





| floorcloth, packing, and general purposes. 

















the transport charges upon ores, &c:, as they had obtained 
wagons of so large a capacity as 40 tons. 

On. Thursday, August 1st, there were a number of 
alternative excursions to the Park Mines of the Barrow 
Hematite Steel Company; to the Roanhead Mines, near 
Askam ; docks of the Furness Railway Company; the 
Barrow and Calcutta Jute Company’s Works; the Lindal 
Minés, near Ulverston; and the Mouzell and Dalton 
Mines of the Millom and Askam Hematite Iron Company. 

The Jute Company’s Works occupy about twelve acres, 
with frontages to five main roads, and have a siding to 
the Furness Railway. The works are principally engaged 
in the spinning of jute yarn and in the manufacture of 
jute goods, including bags for sugar, flour, grain, coffee, 
wool, cotton, chemicals, &c., also fabrics for linoleum, 
These works 
are at present on a smaller scale than formerly, as the 
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portions destroyed by fire some time ago have so far only 
been partially rebuilt. In the reinstatement of the 
portion referred to, however, every advantage has been 
taken of the opportunity to introduce all the best and 
latest improvements in the trade. 

Excursion to the Lindal Mines :—Some of the members 
visited Lindal, and were received by Mr. Ainslie, who 
very kindly conducted them over the mines, and after- 
wards took them in a four-in-hand to Furness Abbey. 
The hematite ore mines of Harrison, Ainslie, and Co., 
situated at Lindal between Ulverston and Dalton, are the 
oldest in the district, having been worked for over 100 
years by the present company. They cover an area of 
several thousand acres, over which is spread a number of 
shafts of various depths and sizes, the principal ones 
being at Lindal Moor, Lowfield, and Berkune. Owing to 
the large quantity of water to be raised, a powerful pump- 
ing plant is necessary. The older engines are of the 
Cornish type, but the two recently erected by Hathorn, 
Davey and Co., of Leeds, at Lowfield and Berkune, are 
Davey’s differential engines, the larger of which is at 
Lowfield. We fully described and illustrated the engine 
at Lowfield mine in our issue of July 30th, 1897, to which 
we refer our readers, but we publish in the present issue 
a supplementary view on page 141, and add the following 
details. The shaft is inclined at an angle of 42deg. The 
low-pressure cylinder is 80in. in diameter, and the high- 
pressure cylinder 45in., and both are steam jacketed. 
The total length of the pump rods is about 1150ft., the 
stroke is 10ft., the vertical depth from the pump to the 
point of delivery is 735ft., and the amount of water to be 
raised is 2000 gallons per minute. 

The main pump, which is of the single-acting plunger 
type, is directly attached to the engine by means of a bell 
crank and spear rods. With the object of partially 
equalising the delivery on the indoor and outdoor strokes, 
a subsidiary ram 17in. diameter is provided. This ram, 
which is hollow, is stationary, being connected toa branch 
on the delivery main, while the ram case is attached to 
and moves up and down with the spear rods, with the 
result that an amount of water equal to the displacement 
of this ram is subtracted from the delivery during the 
down-stroke of the main plunger and re-delivered during 
the alternate up-stroke, the joint action being similar to 
that of an ordinary compound ram. The bell-crank is 
balanced so as to equalise the work to be done on the 
outdoor and indoor strokes. The spear rod, 1150ft. long, 
is 22in. square, and is made up of lengths of four 1lin. 
rods jointed with steel spear-plates in the usual manner, 
and is carried on cast iron rollers. It weighs, with 
attachments, 140 tons. The total weight moved, including 
rods and balances, is about 250 tons. The resistance to 
pump plunger amounts to110tons. The main plunger is 
804in. in diameter, and has a stroke of 10ft. The pump 
valves are double beat, and a duplicate set of valve boxes 
has been provided, controlled by a system of sluice valves, 
so that in the event of the failure of any valve the alternate 
set of valve boxes can at once be put into use. 

Other parties visited the mines elsewhere, and after- 
wards the members met at the Furness Abbey Hotel 
and partook of luncheon, by invitation of the Hodbarrow 
Mining Co., the Millom and Askam Hematite Iron Co., 
and Messrs. John Aird and Co. 

After luncheon a very large party, including many ladies, 
was conveyed by special train to Millom to see the sea wall 
and the Hodbarrow mines. At the mines two large trains of 
wagons had been fitted up with benches, and in these the 
visitors were taken round the works, and shown the steam 
rock-drilling machines in action in the quarries. The ex- 
temporised trains then took them to the new embankment 
works. A few words will explain the object with which 
this is being constructed. Hematite ore lies in ‘‘ pockets ”’ 
in the limestone. These pockets are sometimes small, 
sometimes of great extent. The Hodbarrow mines lie 
close to the seashore, and were discovered about 1845, 
but very little was done until 1855, when a “‘ Take Note’”’ 
was granted by the Ear! of Lonsdale to a company. The 
first discovered depositor pocket was comparatively shallow, 
with not more than 60ft. of cover over it at any part, and 
in one place it came almost to the surface. Between 
this deposit and the larger one was an intermediate 
deposit of smaller area, which overlapped the large or 
main deposit, this last named lying much deeper, and 
having a cover about 200ft. thick. The first and second 
deposits are practically worked out, and it is the larger or 
main deposit which is now being worked. The company’s 
first lease of the minerals only extended to ordinary 
high-water mark on the south, and ore was proved to 
exist right up to this boundary. But inasmuch as the 
surface caved in when the ore was extracted, it was 
necessary to leave a barrier of ore 360ft. wide to protect 
the workings from the sea, which otherwise would have filled 
the hollows on the surface and eventually have fiooded the 
mine as well. This barrier was ultimately found to con- 
tain over five million tons of ore, and to enable the company 
to win this, a sea wall was erected in 1890 to exclude the sea 
from the foreshore immediately in front of the mine. Sir 
John Coode was the engineer, and it was the last work he 
finished before his death. Further investigations were 
made, and an enormous deposit of ore was found to 
extend seawards under sands which are dry save for a 
couple of hours at the top of each tide. Great quantities 
of water find their way either through quicksands or by 
direct percolation into the mine, which is drained by three 
Cornish pumping engines, each having a cylinder 70in. 
diameter by 9ft. stroke. One of these engines works a 
plunger 25in. diameter by 10ft. stroke, the other two each 
work a pair of 18in. plungers by 10ft. stroke, all from a 
depth of 50 fathoms, with bucket lifts from 60 fathoms up 
to the 50-fathom level. Asa general rule one of these 
engines is sufficient to keep the mine drained, but when 
a run. of sand occurs it takes two and sometimes all three 
of them to contend with it. The plungers lift sand and 


water with ease so long as the sand is kept in a fluid 
state, and this “is effected by taking a jet of fresh water 
down from the surface and discharging it into the sump, 
which, acting under a head of 300ft., keeps the sand in 





the sump in such a condition of fluidity that the plungers 
lift it without difficulty; should the sand during a 
temporary stoppage settle in the pump column, the door 
of the top clack is removed, the jet is turned up the 
column, which quickly clears it of sand, the door is then 
replaced, the column is filled with fresh water from the 
top, and the engine goes to work again at once. 

In order to save the cost of pumping and to work the 
extensions of the mine in safety, it has been found 
necessary to construct a second sea wall, which will 
probably cost nearly half a million sterling. This wall is 
being made as fast as possible, and it was to see it that 
the visit was principally made. Mr. Shelford Bidwell 
had prepared a short description of the work, which was 
handed to the members of the Institute, and to which 
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Hedbarrow Mines - Cross Section of Outer Barrier 


seen from the diagram that the outer barrier consists of 
a bank of rubble limestone, protected on the seaward 
side for the greater portion of its length by an outer 
covering of 25-ton concrete blocks deposited pell-mell, an 
inner and smaller bank of slag, with a filling of clay 
between these two banks. Where concrete blocks are 
not used the bank is protected by large lumps of lime- 
stone weighing from 8 to 15 tons. Under the centre of 
the clay bank, in order to form a cut-off, preventing per- 
colation of water beneath the barrier, tongued and 
grooved sheet piling is driven into the bottom, this being 
of pitch-pine varying in length from 18ft. to 27ft., or of 
steel 32ft. to 35ft. long, according to the nature of the 
foundation. Where the natural clay is near the surface 
the piling is dispensed with, and a puddle trench is substi- 
tuted, the puddle being well keyed into the natural clay. 
Over the piling or puddle trench, as the case may be, a 
puddle wall is constructed in the heart of the clay bank, 
to prevent percolation of water through the barrier, being 
brought up to a level of 5ft. above high water of ordinary 
spring tides. The surface of the clay filling is to be 
covered with a layer of slag, and provision is made for a 
parapet of concrete blocks if found necessary. There 
will be four sluice culverts through the barrier, con- 
structed of concrete in mass, faced at the openings with 
granite masonry. The total length of the barrier is 
6870ft., or rather more than a mile and a-quarter. It 
has an extreme height of 40ft., and its greatest width at 
the base is 210ft. The area reclaimed by this barrier will 
be 170 acres. The contract for the work has been 
entrusted to Messrs. John Aird and Co., of Westminster, 
who, as already stated, were the contractors for the first 
sea wall. It will be observed that both the sea wall and 
the new outer barrier are engineering works of a special 
and exceptional character, inasmuch as they combine the 
characteristics of a water-tight dam with those of a barrier 
possessing adequate strength to resist sea action. 

The operations are being carried on with great energy, 
an army of steam pile drivers being eipployed in setting 
the iron sheet piles, which are of trough section, the 
angles being turned in next to the puddle wall. Tea was 
provided for the visitors in a shed at the end of the con- 
tractor’s line, where had been erected a large model in 
clay and concrete. giving a section of the dam. At a 
comparatively late hour the special train started again 
for Barrow. 

On Friday special trains conveyed one party of the 
members to the Ramsden Dock at Barrow, where they 
went on board the s.s. Lady Evelyn, and travelled to 
Blackpool. There they divided into several parties, one 
of which went by steam launch to visit a large twin-screw 
suction-pump hopper dredger which was at work just 
outside the harbour. Another party visited the grain 
elevator at the Wyre Dock, which was discharging a 
French vessel. The cargo was in sacks, which renders 
the discharge more difficult than when it is in bulk, as a 
‘well ”’ has first to be made for the elevator by removal 
of a number of sacks, and then a number of men have to 
be employed in opening and emptying the sacks, and 
shovelling the grain towards the elevator. The grain 
was from San Francisco, and was in a fairly clean 
condition, but we were informed that some grain from 
the Black Sea arrives so dirty that the men can only 
work for a few hours at a time. The elevator, at the 
time of our visit, was discharging about 75 tons per 
hour, with an expenditure of 250 indicated horse-power 
at the engine. 

This grain elevator belonging to the Lancashire and 
Yorkshire Railway Company is erected on the American 
principle. The building and all its arrangements were 
constructed, after mature consideration, from the plans 
of the English engineers specially sent over to America 
by the railway company, with the object of combining 
the best features of the practice in both countries in 
dealing with the storage and delivery of grain. The 
elevator has a storage capacity of 150,000 quarters, in 
silos each of 1000 quarters capacity. 

The grain is taken from the vessel by means of a ship’s 
leg elevator, 40ft. in length, which has buckets 18in. 
long, running at 600ft. per minute, and discharging on to 
a conveying band 23in. wide, running at 7O00ft. per 
minute, in a tunnel from the tower to the warehouse. 
In the basement of the warehouse there are two convey- 
ing bands running the whole length of the building, which 
carry the grain to any of the four elevators. These 
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elevators are 6ft. 6in. by 2ft. din. inside, with buckets 
20in. long, 12in. apart, and run at 600ft. per minute, 
They carry the grain to the top of the building and deliyey 
it into receiving hoppers—two to each elevator—each of 
10 tons capacity. It then falls into the weigh bins, each 
8ft. diameter, and of five tons capacity, which feed the 
grain into Pooley’s automatic weighing machines. From 
the weighing machines the grain is fed into distributing 
tubes which are so arranged that they can be placed over 
any silo. When the grain is required for delivery it is 
transferred to delivery silos, fitted with patent appliances 
for equalising the sample, and from thence is run into 
sacks for weighing by ordinary scale-beam machines, 
being placed thence into railway wagons which run on 
three sets of rails under the silos. These rails being 
connected to adjacent sidings, lead directly to the 
main line. 

On the left-hand side of the warehouse is the engine 
and boiler house. Steam is supplied by two Lancashire 
boilers 7ft. diameter by 29ft. length, working at a pressure 
of 70 lb. per square inch. The machinery in the ware. 
house is driven by a pair of horizontal condensing engines 
fitted with Corliss gear, having cylinders 26in. diameter 
by 48in. stroke, driving a fly-rope pulley 20ft. dia- 
meter, having fourteen ropes of 1iin. diameter running 
at sixty revolutions per minute. The warehouse is well 
protected against fire, having a pair of fire pumps with 
Shin. rams and cylinders 14in. diameter by 16in. stroke, 
besides numerous other appliances. The building is 
lighted throughout by electric light, there being two 
dynamos, each of 33-kilowatt capacity, driven by two 
vertical engines having cylinders 17in. diameter by 16in. 
stroke. Electric communication is established between 
the engine-house and various parts of the warehouse. 
The elevator is fitted up with shakers, blowers, and all 
the latest improvements required to restore the condition 
of heated or damaged cargoes. It has frequently been 
filled to its utmost capacity, and the arrangements have 
at all times given every satisfaction, both in despatch to 
ships and facility for delivery. 

The elevator machinery is on such a scale that the 
following operations can be performed at one and the 
same time:—(1) Discharging from vessels in the dock at 
a rate not surpassed in practice by any other agency of 
the kind; (2) conveying from the quay to the weigh 
tower and distributing into any of the silos; (3) weigh- 
ing by hoppers in the towers at the top of the building ; 
(4) turning grain from silo to silo, or to delivery silo, and 
weighing through hopper when required; (5) sacking 
grain, weighing, and loading into railway wagons and 
carts simultaneously; (6) conveying from the elevator 
into barges or coasters. 

On the opposite side of the dock are extensive grain 
sheds, capable of holding 80,000 quarters, in which grain 
not suitable for storage in the elevator silos can be stored 
on well seasoned and well drained floors in layers of 
5ft. or upwards as required. Grain is conveyed from 
the ship into these sheds by means of steam cranes. 
No cartage or haulage is incurred from either the eleva- 
tor or the sheds, delivery in all cases being made direct 
from and to the ship, by railway truck or cart as required. 

The dock is 1000ft. in length by 400ft. width, and the 
lock 250ft. by 50ft. On the dock quay are eight 3-ton 
and 4-ton steam cranes, two 30 cwt. hydraulic travelling 
cranes, and one 25-ton hydraulic coaling crane, capable 
of tipping 250 tons per hour. This crane has given 
complete satisfaction, as it lowers and tips the wagons on 
deck level, thus ensuring a minimum breakage of coal, 
At the farther end of the dock is the timber pond, having 
an area of 15 acres, and never less than 4ft. of water. 
The logs are lifted by two 3-ton steam cranes; the timber 
is stored around the timber pond and behind the grain 
sheds, adjacent to the sidings leading to the main line. 

After visiting the clevator some members went by 
electric tramway from Fleetwood to Blackpool. The cars 
run along the ordinary roads in both of the towns, but 
pass along a special railway track, protected by fencing, 
in the open country. 

The central power station and principal car shed and 
shops are situated at Bispham, six miles from Fleetwood, 
two miles from Blackpool terminus, and a quarter of a 
mile from the line. All the buildings, including a chim- 
ney, are of brick. For steam raising there are four 
Lancashire boilers, each 30ft. by 8ft., the steam pressure 
is 120lb., hand fired, natural draught, the chimney 
being 180ft. high. The feed-water is obtained from a 
reservoir, adjacent to the engine room, which is filled by 
surface water, collected from the surrounding fields and 
springs; after passing through the hot-well the water 
is fed to the boilers through a Reeve filter and 
Green’s economiser, by Worthington and Weir’s direct 
steam-driven feed pumps. In the engine room are 
five open marine type vertical compound engines 
of 200 horse-power, with cylinders 12in. by 24in. 
in diameter, constructed by Mather and Platt, direct 
coupled to five multipolar shunt-wound dynamos, each 
capable of giving a continuous output of 120 kilowatts at 
505 volts. The engines are run condensing on two 
Ledward ejector condensers, coupled in parallel, the 
condensing water being cooled by the reservoir at light 
loads and by a Klein’s cooler at heavy loads. The 
cooling tower is able to deal with 70,200 gallons of water 
per hour, taking down the temperature from 115 deg. to 
85 deg. Fah., with the atmosphere at 70 deg. Fah., 
thus having an efficiency of 75 deg. Fah. The switch- 
board is fitted with the usual measuring instruments, 
switches, and automatic circuit breakers of the ‘ Cutler’ 
type, and Board of Trade testing instruments. There 
are three boosters which stand along the side of the 
switchboard, two of which are used for boosting the 
batteries at Fleetwood and Bispham. The other is a 
negative booster taking the current back to the power-house 
from the track so as to keep within the Board of Trade 
drop. All steam and exhaust pipes are placed in a base- 
ment beneath the engine-room, giving easy access to all 
parts. The steam pipes are steel, arranged in the form 
of a ring. The rolling stock consists of thirty motor- 
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cars and three trailers, complete equipment by the British 
Thomson-Houston Company, and by Messrs. Dick, Kerr, 
and Co. The general manager is Mr. John Cameron, 
and the electrical engineer is Mr. Joseph McMahon. 
After visiting the station, the members continued their 
journey to Blackpool, where some visited the Corpora- 
tion Electricity Works. 

The other excursion was a trip from Lake Side, at one 
end of Lake Windermere to Ambleside at the other. 
This was made in the Swift, an exceedingly pretty twin- 
screw steamer of about 50 tons displacement, built and 
engined by Seath and Co., of Glasgow. She has a 
locomotive boiler, condensing engines, indicates about 150 
horse-power, and makes 14 miles an hour. At Ambleside 
brakes were provided, and the whole party, numbering 
over a hundred, were driven to Grassmere, where 
luncheon was provided, and the return trip was made by 
way of Rydal Water to Ambleside, whence the Swift 
conveyed the party once more to Lake Side. Here tea 
was provided by the Furness Railway Company, and the 
party were conveyed to Barrow by a special train, but 
not before a hearty vote of thanks had been given to the 
Furness Railway Company in general, and to the general 
manager, Mr. Hazlitt, in particular. No vote could be 
better deserved, for the railway company had really left 
nothing undone to promote the comfort of the visitors. 
Every one left Barrow and the various towns in which 
accommodation had been found with regret, and full of 
appreciation of the courtesy, attention, and splendid 
hospitality which the Institution of Mechanical Engineers 
had received from the men of the district. 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions oy our 
correspondents. ) 





NOTES ON THE THEORY OF STEAMSHIP PROPULSION, 


Str,—An eminent clergyman, the late Rev. H. R. Haweis, has 
written: ‘‘A fallacy would never live at all if it had not served to 
express some kind or degree of truth; but a fallacy is not true 
because it has lived, like a parasite, for centuries upon some 
truth.” 

These truisms might furnish a text for lay sermons on many 
matters in which important truths have been so infested ; their 
discrimination has been rendered extremely and unnecessarily 
difficult. Inthe ‘‘ Biographical History of Philosophy,” of the late 
eminent thinker, G. H. Lewes, we have an account of an eminent 
citizen of Stagira, named Aristotle, who wrote many treatises upon 
the philosophy and science such as known at his early epoch, some 
twenty-three centuries gone! Of his writings about one-third 
have escaped oblivion, notably those wherein this learned and 
most acute Greek endeavoured to develop the principles of logic, or 
science of reasoning, in order to arrive at the truth of things. 
His method may be described as employment of syllogisms, defined 
as premises or propositions on known or probable facts, so laid 
down that a conclusion could be drawn from them distinct from 
the premises. Mr. Lewes has stated: ‘‘In Mill’s system of logic 
will be found the clearest and deepest exposition of the syllogistic 
art, and especially worthy of attention is that portion of it devoted 
to an appreciation of the value of syllogisms, a form of reasoning 
which eminent men have often declared to be idle, but which is 
there shown to be highly effective as an art of ascertaining, the 
real meaning of the premises we employ in any reasoning.” Some 
notable quotations are given which exhibit the good sense of the 
ancient e. For example: ‘‘Art commences when from a 


great number of experiences one general conception is formed 
which will embrace all similar cases . . . . experience 
furnishes the if we omit 


— of —_ science. . . 
nothing that observation can afford us respecting phenomena, we 
could easily furnish the demonstration of all that admits of being 
demonstrated, and illustrate that which is not susceptible of 
demonstration.” 

In a similar vein of thought another eminent authority on 
philosophy has written :—‘‘ ‘ Metaphysics,’ Dean Mansel, page 228. 
The reader who remembers the contemptuous chapter of Locke, 
‘On Tritling Propositions,’ or the equally contemptuous observa- 
tions of Stewart, on the Aristotelian logic, may be astonished to 
find the despised propositions elevated to the character of laws of 
mind and placed at the head of all thought,” adding explanations, 
of which a brief abstract is as follows. ‘‘The forms and laws of 
reasoning may be ascertained by the answer to the following 
question: Given two judgments—no matter what may be their 
material signification—what relation must exist between them to 
warrant us in inferring a third judgment as their consequent? 
The premises and conclusion must stand to each other in the 
relation of condition and conditioned ; the premises must limit and 
determine the conclusion, and be related to each other, so as to 
necessitate some conclusion. We have two concepts compared, 
not directly, but through the medium of a third ; this third con- 
cept should be successively compared with each of the others.” 

Eminent logicians, notably, Prof. De Morgan and Dr. Boole, 
have effectively applied mathematical processes to the explana- 
tion of logical analysis. ‘‘Sir Wm. Hamilton, as a consequence 
of ‘quantifying the predicate,’ is able to represent all syllogisms 
as equations.—Fowler’s ‘ Logic,’ e 85.” Hence, an obvious 
inference is, the converse: equations will equally represent all 
syllogisms, Again, consider the following quotations from Arch- 
bishop Thomson’s ‘‘ Laws of Thought,” page 327 :—‘‘ Respecting 
syllogisms of analogy . . . Analogy depends upon the canon. 
The same attributes may be assigned to distinct, but smaller 
things, provided they can be shown to accompany the points of 
resemblance in the things, and not the points of difference . . . 
but where the resemblance between the things is undoubted, and 
does not depend upon one or two external features, analogy tends 
much more strongly to persuasion at least, though it cannot 
amount to demonstration. The difficulty in answering the ques- 
tion—How does logic aid by the syllogism, in adding to our stock 
of knowledge ? has been caused, principally, by studying only the 
complete forms of syllogisms ; whereas, in discovery, it is necessary 
to accept defective forms ; only, suspending our adoption of them, 
till they are fortified with other evidences. The fact that such 
Suspense is necessary, proves that the forms are imperfect ; the 
fact that we have attained new truths from evidence formally 
insufficient to establish them by itself, proves their usefulness.” 
Again: ‘‘ But are these imperfect modes quite useless? Far from 
it, A single agreement of this kind establishes a presumption of 
agreement between the terms of a conclusion, and instigates the 
search for other confirmatory signs. But several concurrent 
enthymemes are often as cogent as a demonstrative syllogism ”— 
(Aristotle having defined rhetorical enthememes as syllogisms from 
probable propositions, 

The explanation and reply to such objections seems to be: 
Logicians have confused themselves with their own quibbling dis- 
tinctions, ‘‘ Mills has shown : the ordinary form of the general pro- 
position, confounds the observed with the unobserved; the 
indiscriminate fusion of the two is what has perplexed the theory 
of the syllogism. . . . In facts ‘of experience observations 
omit things which ought to be made obvious; and we are apt to 
overlook that Nature’s uniformity is the guarantee, the ultimate 
major premise, of all induction. What has uniformly been in the 
past will be in the future. (Bain’s Logic. Deduction. )” 


In further development of our subject it is necessary to employ 
logarithms. In this place, I offer some remarks upon these quan- 
tities. Since, to most people, the only notion entertained of them 
is, they are certain curious numbers found published in tables. 

In 1614 the Scottish baron, John Napier, having published the 
ideas upon which he had computed, and applied in calculations, 
the tabulated numbers named _ logarithms, 5 scientific contem- 
poraries, he was speedily seconded in efforts to clear up difficulties 
in their theory and application. In connection with this, two 
names prominently merit recognition, viz., the illustrious German 
philosopher, John Kepler, and the less-known English mathe- 
matician Henry Briggs. An historical account will be found 
in ‘‘ Mathematical Tables,” by Dr. Hutton. It is stated, ‘‘ Kepler, 
in a tract prefixed to his tables, considered logarithms, in the 
true and legitimate way, as the measures of ratios,” and Dr. 
Hutton gives an illustration of the meaning of this definition. 
Briggs, again, did much to simplify matters by carrying out his 
proposal to take the number 10 as the basis of logarithms, 
instead of the somewhat mysterious number, condescended upon 
by Napier, viz., the sum of an infinite series to which mathema- 
ticians have assigned the symbol e = 2°71828, &c. Thus Briggs’ 
tables—those in common use—are simply a register of, or easy 
method of, ascertaining the definite powers to which the number 
10 must be raised, or root extracted, to give a number precisely 
equal to any given abstract number, all numbers of whatever 
magnitude being considered as whole, or whole and fractional, 
powers of 10, To illustrate by an application, let us refer to 
published Admiralty trial data, say the following :— 


UMSS, Tris, Fourth Set, 


Speeds V. Revolutions N, Gross powers E. 
N. miles. Per min. LH.P. 

OO €8.. ... ee 596 

(2) «13-48 .. 12 .e «o 50-89 1765 

(3) 15-90 76-93 .. 7 ‘. 3958 

(4) 18-59 98-25 .. .. oe 7556 


These observation figures omit things which ought to be made 
obvious. For example, f, the small steam pressure, at which 
under the circumstances the pistons would just in to move, 
And, again, P, the greater pressure, when the vessel’s speed is V. 


The measure of the ratio of these two, P = 10-")V. 5 a loga- 


rithm, Kepler. Or, again, P : f :: ‘1O@-") Vv. : 10@-)%, and 
since, 10° = = 1;ananalogy, Thomson. By either, 
log. P = log. f + (4-2) V. Value of y = 4°092 Ib., (a -- x) 
= ‘07071. 
Test « y and (a—n).—Iris, Fourth Set, 
Speeds V = 8-32 12-43 15-90 18-50 True speeds. 
Log. f = -6119 “6119 “6119 -6119 = log. 4-092 Ib. 
(a-n)V = 5885 $790 «1-1178_—s«1-8145 = -07071 V. 
Sum, or : ae ese é4 
log. P= 1-2004 1-4909 1-7392 1-9264 
Add, by data, 
log. N= 1-5927 1-7737 1-8861 1-9696 
Add, 
log. @ = -1-9823 -1-9823 -1-9823 -1-9823 = log. 96 
Sum, ; 
log. B= 2-7754 83-2469 8-5976 83-8783 = log. P PN. 
oa 596 1765 8958 7556 LE. 


Exactly the same as powers calculated from trial diagrams. 
Necessarily so, when observations enable us to determine un- 
observed factors, which in this case are the three quantities, 
Ff, (a—n), and @. © is determined by the product of the areas 
and stroke of the high-pressure pistons, divided by 21,010. 
Another example :— 

H.M.SS. Shah. 


Speeds, V. Revolutions, N. Gross, E. 
N. miles. er min. 1.H.P. 
Observed, 5-36 5-184 20-11 318 
8-01 29-71 772 
Observed, 12-15 .. 12-297 45-43 2506 
16-45 65-35 7477 


The unobserved necessary data in this vessel are :— 
f = 9-256 Ib., the pressure to start the pistons into movement. 
a-n = -0768, to calculate (a-n) V, the logarithm of ‘ for speed V. 





@ = -6872, the cylinder function. 
Tests, V = 5-184 8-01 12-297 16-45 True speeds. 
Log. f = +9664 960-4 +9664 +0664 = log. 9256 Ib. 
Add, 
(a-n)V = +8955 “6112 9382 1-2550 = -0763 V. 
Sum, or 
log. P 1-3619 1-5776 1-9046 2-2214 
Add by data, 
log. N= = 1-3034 1-4729 =: 11-6573 1-81i2 
Also, 
log. @ = -1-8371 -1-8871 -1-8371 -1-8371 
Sum, or > See aes Ses ee : 
! = 2-5024 2-8876 3-3990 98-8737 = log. PO PN. 
E = 318 772 2506 7477 


Exactly the same as trial diagrams. 


Observe, I have taken the lowest and third speed at 5°184 
and 12°297 miles respectively. The figures I obtained at the 
Admiralty shortly after the trials were made, being 5°36 and 
12°15. Slight differences I found due to variations in tidal drift, 
which, properly eliminated, gave the speeds in exact agreement 
with the pr ir carefully-observed engine-room data. This is 
another unobserved element ; alterations in an external circum- 
stance, the common expedient of supposing it eliminated by taking 
means of runs, leaves small residues which may increase observed 
speeds at one time and diminish them at another. Where trials 
extend over a whole tidal ebb and flow, the sum of such differ- 
ences vanish. 

A third example. Trial data of Channel paddle steamer 
Paris, built by Elder and Co., Glasgow :— 


PWS. Paris. 


Speeds, V. Revolutions, N. Gross powers, E. 
N. miles. er min. 1.H.P. 
Observed... 7-93 17-88 175 
11-06 11-07 27-00 497 
12-20 12-12 81-5 716 
18-41 18-406 35-0 1030 


Unobserved necessary data :— : 
= 4-957 Ib., pressure to start pistons into movement. 
(a-n) = -0878, to calculate (a- 17) V, the logarithm of ~, for speed V. 
@ = -4012, the cylinder function. 





Test, V= 7-93 11-07 12-12 13-406 True speeds. 
We have, ee eo ne ai 
log. f = +6952 +6952 +6952 +6952 = log. 4-957. 
Add, 
(a-n)V= — -6921 -9665  1-0581 11-1702 = -0878 V. 
Sum, or : Mima sos 
log. P = 1-3873 1-6617 1+7583 1-8654 
Add, 
log. N= = 1-2524 1:4314 1-4988 1-5441 
log. @ = -1-6033 -1-6038 -1-6088 -1-6033 = log. 4012. 
Sum, or ipl Wr Sane 
log. E = 2:2430 2-6964 2+8549 83-0128 
.. B= 175 407 716 LH.P. 


Exactly the same as the trial diagram powers. 
Note.—Third speed by observation, 12°20; but tried by its 





peers, as shown, ought to be 12°12 only. 





Another instructive example. Trial data of H.M.S.S. Edgar, 
built by Elder and Co., Glasgow :— 


Speeds, V. Revolutions, N. Powers, E. 
Observed. N. miles. Per min. LELP. 
11-87 11-89 1,690 
18-40 13-45 - 2,464 
16-51 16-51 5,102 
18-24 18-60 -- 8,401 
20-49 20-49 . 13,101 





Unobserved necessary data :— 
J = 6-696 lb., pressure to start pistons into movement. 
(a-n) = -071, to calculate (a-2) V, the logarithm of z for speed V. 
@ = -6465, the cylinder function. . 





Test, V= 11-89 13-45 16-51 18-60 20-49» =‘Truc 
[speeds. 
Log. = 8258 8258 +8258 +8258 + $258 = log. 
(6-696 lb. 
(a-2)V = 8442 +9550 1-1722 1-3206 1-4548 = -071 
2 a i bv. 
Sum, or > ; 
log. P = 1-6700 1-7808 1-9980 2-1464 2-2806 
Add, 
a” N= 1-7474 1-8000 1-8993 1-09675 2-0261 
nd, 
log. @ = -1-8106 -1-8106  -1-8106 ~1-8106 —1-8106 = log. 
Fone ee ee ee (6465. 
Sum, or ee ae ia 
log. E = 83-2280 38-3914 83-7079 B-2945 4-1173 = log. 
PN. 
B= 1690 2-2463 5103 8402 13,100 LEY. 


Same as data. 
Note.—Fourth speed observed is certainly overstated, and 
should be 18°6 only. Other slight differences are well within 
ordinary insufficiencies of observation, 


July 19th, RoBert MANSEL. 





OSTENSIBLE ECONOMIES, 

Sir,—Whilst accepting the opening paragraph of your article 
under the above heading as in a sense correct, it must be assumed 
in all fairness that ‘‘ ostensible ” economists may be credited with 
a desire to do good by keeping the aforesaid economies moving 
before the public eye. Many such men, without any special 
educational advantage, may, by reason of a long series of observa- 
tions, be competent to know that any detail of economy must per- 
force have reference to the larger field of general utility. When 
referred to possible economies in connection with steam boilers it 
is well known that economy in one detail is of no advantage unless 
due consideration has been given to the complete condition. It is 
quite possible to reduce the temperature of the gases rejected by 
a boiler by blowing into them a large quantity of air; but it is 
not economy, rather the reverse, as there would bean expenditure 
of power to no good purpose. 

You refer to the Scotch boiler, and admit that there is a great 
amount of heat passing into the chimney. You also tentatively 
remark that ‘‘if this could be saved it would be a very good 
thing.” Further, ‘‘ you do not dispute the general proposition.” 
Your reference to the shipowner, and saving 500 1b. of coal per 
hour, scarcely does credit to his wisdom. His saving of £200 on a 
500 hours’ run by a reduction in his coal bill is amplified by a 
saving of space which is equal to 5000 cubic feet—this at least is 
worth another £200. To him this saving means on a six weeks’ 
voyage the saving of all wages and the food bill. True, if he 
spends by repairs or loses by detention the above amount, then it 
is not economy ; if he does not it means £400 saved in six weeks. 
It is fair to assume that the shipowner would have but one view if 
he could save £400 in six weeks—he would put himself in the way 
to attain it. It does not affect the issue at all that a voyage to 
India entails the payment of heavy tolls by way of Suez; he has 
to pay these under any circumstances ; 6000 cubic feet of cargo 
space is more valuable to India than it is to a Mediterranean port. 

You say that you may cite schemes for fitting water tubes to 
the furnaces of a Scotch boiler, and admit that increased heating 
surface, economy of fuel, and increased circulation might be 
attained by vertical tubes, but show that their application for 
such a purpose is invalidated by reason of being in the way of the 
proper ingress to the combustion chamber. Your reference to 
longitudinal tubes is dismissed by saying they have been tried and 
failed, and also say that the augmentation of heating surface is 
trifling. A tube 6ft. long by 2in. diameter outside equals 3 square 
feet; eleven of such tubes equal 33 square feet—equal in amount 
to the total furnace heating surface above the grate. The depre- 
ciation of area in a 36in. diameter tube is only about three per cent. 
The whole eleven tube surfaces are most efficient. But you say 
they are of no use, they burn out and split ; others say the reason 
is that large bubbles of steam fill the tubes, hence they become 
overheated. Herein is a peculiarity, or rather a theory opposed 
to another. If the tubes become overheated very little steam is 
made, but the water as it comes into contact with the overheated 
tubes assumes the spheroidalform. Both theories cannot be right. 

Tests of horizontal glass tubes under strong heat does not 
verify the large bubble theory—small bubbles are formed and 
rise to the top of the tube ; but with rapid circulation these are 
carried onward and become absorbed by the water, beyond the 
point where they were formed, until the water appears at the 
higher part, then the water flashes off into steam. 

Given a rapid and continuous circulation, three things appear 
to be impossible—a tube denuded of comparatively solid 
water; a tube filled with large bubbles of steam, as large 
spheres, completely, or nearly, filling the tube; tubes overheated 
to make the water assume the spheroidal condition. If this be 
true—is there any reason why it should not be /—then the principle 
of water tubes in the furnace is right. But these have been tried, 
and they have failed. Surely thisis ge proof of their inutility. 

We come back to the question, Why did they fail? With a 
sluggish circulation, orone that may be to the right one five minutes, 
and to the left, another ; such a tube simply means a sedimen 
producer. The water boils off, getting away as best it can, leaving 
the sediment behind, which gradually, and certainly, covers the 
inside of the tubes with an impenetrable scale, keeping the water 
away from the metal. Under these conditions the tube burns out 
or splits ; not because of steam bubbles, or water spheroids, or a 
tube denuded of water; but because the metal is insulated from 
the water, therefore the metal must burn, and the tubes, as a 
heating surface, are useless. If this is correct, then the principle 
of tubes in the furnace is right, but the method of applying them 
has been wrong. A principle may be right, and the application 
may be correct, yet some detail may make it useless. 

In the case cited, ordinary drawn tubes would be faulty in some 
detail, say the method of connecting up their ends to form the 
complete element, in connection with the junction boxes. It is 
possible to accept the principle of the tube, yet avoid the various 
details incidental to the use of ordinary tubes by adopting other ~ 
methods of construction. 

If these methods make it possible to institute a system in which 
the failures of the past have been eliminated, to give a distinct 
and additional most efficient heating surface above the fire in an 
ordinary cylindrical furnace, and at the same time ensure a con- 
tinuous and rapid circulation, in one direction, from the coldest 
to the hottest water in the boiler—without adding any risk to 
present ordinary conditions—then a shipowner who would not 
adopt it—of course, after a proper trial—then the ‘‘ostensible ” 
economist would be justified in saying that man was oblivious of his 
own interest. 

One other point :—If it be possible to attain a perfected system 
on the above lines, it would be tantamount to surface water 
heating, making it possible to get some steam very quickly after 
lighting the fires. It would also mean equal expansion and 
enormous economy. JOHN BaTEY, 

Harborne, July 30th. 

(For continuation of Letters see page 146.) 
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ing in locomotives having the rigid wheel base at one ex- 
tremity of the frames. 


steel, lin. thick, 11ft. 10in. long by 3ft. 44in. wide. 
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The bogie truck has inside frames with outside axle-boxes, 
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The pivot is a hollow casting 14}in. wide by 14in. in depth, 
closely fitting the guide-box. 
i | diameter is 17gin., and the half-sphere is turned to 9}in. 
and is pivoted 2in. behind the frame centre. It is of cast | radius. In the bottom of the latter is a conical hole per- 

The | mitting a rotative play of gin. on all sides of the pin, which 


At the circular portion the 





The side rests fixed beneath the smoke-box caisson 


have spherical feet, and are borne by recess blocks resting 
and free to slide upon the heads of the two 6}in. plungers, 
these latter being supported on five-coil volute springs con- 
tained within the cylindrical guides cast in one piece with 



































“THe Excuse” 


bellied side plates are made up with the four vertical trans- 
verse plates, and the horizontal platings are stiffened with | 
angle irons; while transverse rods, of which there are four, 
are only used as stays between the hornblocks. 


By reference to the drawing it will be seen that the whole 
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Scale of Meters 


COMPOUND EXPRESS LOCOMOTIVE 


is passed in from above to the socket in the cup-bearing 
below, where it has a bearing Gin. in length by 2gin. diameter, 
and is secured beneath by large spring washers held up by a 
cotter key, which itself is fixed by a traversing pin. 


The cup bearing is milled with dovetail recesses and then run 
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Bogie Truck Pla, Showing 
Side -bearurg Cylinders 
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the pivot bearing. Lubrication of the pivot and the lateral 
slides is effected by pipes, the conical oil-caps for which are 
fixed one at each of the four square openings in the cais3on 
before and behind the cylinders. As a further aid to the 
bogie in traversing curves, the flanges in front of its leading 





Transverse Section at Arcia and 
at Front Asle of Pim 






























































Longitudinal Section 
a Spring-pistorm Bearin 
































“Tue Exqwesn” 


of the lateral play—which is 1,,in. on each side—takes place 
within a rectangular box bolted between the smoke-box 
saddle plates. This is lined with guide plates flanged top 
and bottom ; the top flanges ride upon the upper edge of the 
Pivot casting, and the lower flanges bear upon the ledge 
formed outside the casting just above the spherical bearing. 














LOCOMOTIVE BOGIE 


with white metal. 


A couple of 3ft. ape. laminated straight- 
leaved springs hold the pivot flexib 


y central through the 


intermediary of 1Zin. camber thrust pins on the pivot sides; | 


adjustable rods with forked ends couple the opposite 
spring eyes, so that both springs must come into action at 
almost the same moment. 





| wheels are furnished with steam jets. The wheel guards are 
| riveted to and completely covered up by the front vertical 
| transverse plate of the bogie frame, thus forming a very 
complete protection for the wheels. Further details, with 
| drawings and dimensions, of this fine engine will be given in 


| future issues. 
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LETTERS TO THE EDITOR. 
(Continued from page 143.) 





PISTONS AND SUPERHEATED STEAM. 


S1r,— Noticing the letter by “‘J. Bb.” in your current issue, we 
are surprised to hear of the piston trouble he describes, as experience 
has proved to us that such troubles neither usually nor necessarily 
accompany the use of superheated steam in modern engines. 
Having taken up the manufacture of superheaters fully six years 
ago, and having now a large number of our standard Corliss engines 
working with superheated steam, we have been entirely free of such 
troubles, except toa slight extent in one single instance, in which 
the temperature of the superheated steam was exceptionally high, 
some 700 deg. Fah. at the engine. In this casethe trouble was 
cured by replacing the cast iron Ramsbottom rings with gun-metal 
ones. There isa set of engines of our make of the same type as 
those named by ‘J. B.,” having cylinders 19in., 29in., and 46in. by 
4ft. stroke, running at 80 revolutions with 200 1b. boiler pressure, 
anda steam temperature of 550 deg. at the cylinder, or some 
32 deg. higher than named by your correspondent. These 
engines have been running for about six years, the greater portion 
of the time with steam superheated as described, the steam con- 
sumption being under 10 1b. por indicated horse-power per hour, 
the engines being somewhat overloaded. The high-pressure piston 
rings, which are of the Ramsbottom type, have never, to the best 
of our knowledge, given any trouble. As another instance we may 
mention a high-pressure piston we examined a week or two ago 
which has been running with steam superheated to 500 deg. for 
three or four years, the wear of the rings being then represented 
by an opening of 3 of aninch, corresponding with } of an inch dia- 
metrical wear. 

We should ourselves be inclined to suspect that the trouble with 
your correspondent’s piston rings is more likely to be due to the 
high pressure than to the superheat, and to ask whether the bore 
of the cylinder may not have been spoilt by the use of some type 
of piston unsuited to the pressure, with the result that it is now not 
in a condition to work satisfactorily with any type of ring. 

Hick, HARGREAVES, AND Co., LIMITED, 
A. REASON, Secretary. 

Soho Ironworks, Bolton, 

July 30th. 





Sir,—I read with considerable interest a letter under the above 
heading in your last issue, and having had considerable experience 
with engines working with very highly-superheated steam, I 
thought that my experience would possibly help your corre- 
spondent, 

I will first deal with the question of lubrication, which has, up 
to a very short time ago, presented almost insuperable difficulties 
in the use of steam superheated to 800 deg. or 1000 deg. Fah. 
Graphite, as recommended by you, I used for some considerable 
period, but it was very unsatisfactory from two reasons, the first 
of which was the difficulty of introducing this lubricant to the 
working parts. The great heat of the steam, coupled with its 
intense dryness, kept the graphite, or blacklead, as a fine dry 
powder, which was simply blown out with the steam. If fed in 
through the top of cylinder as a powder, it was found on examina- 
tion to have remained just where it had fallen on the piston, and 
if fed in as a paste, of which best cylinder oil was the moistening 
medium, the result was about the same, as the oil was quickly 
carbonised, and the graphite just stuck to the top of piston in the 
form of a fairly hard cake. By inserting a large quantity of 
graphite at once, a face could be got in the cylinder and valve 
faces which lasted a long time. 

The second objection was the great wear which took place when 
using the graphite. On the small high-speed engine in which it 
was used worse results could not have been obtained had emery 
powder and not graphite been used. This was the more curious by 
the fact that on examining the cylinder, piston, &c., a beautifully 
silvery face was found, which appeared entirely coated by the 
graphite, and therefore should have caused but little wear. I 
obtained very much better results from a mixture of mica grease 
and graphite, about the proportion of two parts of the grease to one 
of graphite. This seemed to reduce wear to a minimum, and, 
being fed into the steam on its way to the cylinders, presented no 
difficulty in its distribution over the frictional areas, 

If this lubricant is used, one of two things must be done. Either 
the lubricant must be used very frequently, and in very small 
doses, or else the lubricant can be fed in the usual manner, and 
the engine cylinder, ports, and ways, cleaned out frequently, for this 
is where the great objection to this compound comes in—it fouls 
the ports, &c., and rapidly too. 

Now nearly all the wear and trouble in the engine described by 
your correspondent last week is caused by inserting the ordinary 
cylinder oil into the high-pressure cylinder. This oil quickly car- 
bonises, and at once begins to grind out the cylinder. I have 
proved by actual experiment that the high-pressure cylinder of an 
engine using very highly superheated steam did not wear so 
rapidly when no lubrication at all was used, as it did when the 
ordinary cylinder oils were used. 

Some months ago, I had brought to my notice an oil called 
“* Heckla” oil, which was stated to withstand steam superheated 
700 deg. Having tried so many oils with harmful results to 
engines, I was very chary of giving this a trial. I first tried to 
feed it into the steam pipe by a sight-feed lubricator, the steam 
pressure being 2501b., and the superheat 1150 deg. Fah., but 
found difficulty in the working of the lubricator with steam of this 
temperature. I then fed it into the top of cylinders with the old- 
fashioned double-cock lubricator, and the results were very good 
indeed. No trace of carbonisation could be detected in the waste 
oil coming through the exhaust. I have now used this oil con- 
tinuously for some months, and its action leaves nothing to be 
desired, as the piston rings, which formerly wore very fast, have 
not since ther shown the slightest trace of wear, and the valve 
faces are excellent, all parts seemingly being as well lubricated as 
in an engine using ordinary steam at 1001b. and a good sight-feed 
lubricator. This oil would, I am sure, quite meet your corre- 
spondent’s case, and with such a low superheat a little of this 
should go a long way. 

The type of piston that I have found to give satisfaction with 
superheated steain very closely follows the design of a Crossley 
gas engine piston, but, of course, not so long in proportion to its 
diameter. The rings found to give best results are of cast iron, 
not of the same thickness all round, but varying from—in the case 
of a 6in. diameter ring—2in. to ;‘;in., where they are split and 
tongued. Three rings on each piston should be the minimum, 
and they must not be sprung on, but the piston must be made in 
sections, so as to part at each ring groove to allow of rings being 
put on piston without distortion. A piston made in this way, and 
lubricated as stated, is working with steam of the temperature 
before mentioned with perfect satisfaction. 


London, July 27th. Davin J, SMITH. 





THE SIROCCO FAN, 


Sir,—In your issue of 26th inst., one of your correspondents, 
‘* Vortex,” asks: (1) Why is the indraft to a Davidson’s Sirocco 
fan nearly constant in amount all over the whole inlet area? (2) 
How does it come to pass that this fan, drawing in the air ata 
high velocity on one side only, has no end thrust ? 

As regards the first of the above queries, I have found that the 
absence of internal eddy currents in the air passages between the 
blades has an important influence towards equalising the velocity 
in the flow of the air all over the faninlet. In Sirocco fans the 


circumferential speed of the inner edges of the blades is only 
slightly less than that of the outer edges—the difference between 





the diameters of the respective circles of revolution being unusually 
small—and as the outer edges of the blades are sufficiently tilted 
forward in the direction of rotation to so reduce the area of 
discharge that, notwithstanding the accelerated velocity at which 
the air is propelled from the tips of the blades, beyond their 
circumferential speed, the air supply to the passages between the 
blades is always maintained equal in volume to that being dis- 
charged, without necessitating any reduction in the axial measure- 
ment of the outer edges of the blades relatively to their inner 
edges, such as is the usual construction in the radially deep-bladed 
fans. There is consequently no tension existing between the air 
discharged from and its supply to these passages, and no internal 
eddies therein, the air entering and discharging with an even and 
radial flow, and the organ-like ‘‘ note” caused by internal eddies 
when the flow of air is at very high velocities is also avoided, the 
only sound produced being that due to the rushing of the air 
through the fan. 

The inner edges of the blades operate like so many revolving 
tools, slicing a shaving--if I may use the term—off the outer 
surface of the body of air contained within the fan, which sliced- 
off air is discharged at right angles to the current of air flowing 
into the fan, and as this entering current has no tendency whatever 
to rotative movement, it, as it were, ‘‘stands up to” the slicing-off 
action of the blades, and the air thus sliced off is replaced within 
the body of the fan with an equal flow into same over the whole 
inlet area. 

‘* Vortex,” in referring to his second query, says he understands 
that in my earlier make of Sirocco fans, I made provision for the 
‘end thrust” he refers to, but that subsequently I found that no 
such thrust existed; and in this he is quite right. At first I 
thought I could explain the cause of this remarkable absence of 
end thrust by assuming that the effort to draw the air into the fan, 
set up on the side of the disc next the inflowing air, was immedi- 
ately counterbalanced by the impact of this inrushing air against 
this same side of the disc, and that consequently the fan was in 
this way put into equilibrium. But this theory was upset by the 
following experiment :—The inlet to the fan, which was driven by 
a direct-coupled electric motor, was completely closed, and a 
partial vacuum thereby set up within the fan. It was anticipated 
that there should then be, to the extent of this partial vacuum, an 
unbalanced pressure of the atmosphere operating on the unen- 
closed outer side of the disc, to push it inwards, and that an 
eyuivalent force of ‘end thrust” would exist. But it didn’t. 
The point of an ordinary lead pencil, when alternately pressed 
against and drawn back from the end of the motor spindle, showed 
it to be floating as freely as before to and fro and in equilibrium 
in the bearings. 

Why this should be so, I frankly admit I cannot as yet explain. 
Possibly it may be a somewhat analogous problem to that of the 
gyrating peculiarities of the gyrating tops, which have lately been 
under discussion in your columns. 8. C. Davipson. 

Sirocco Engineering Works, Belfast, July 29th. 





Str,—In reference to Mr. Davidson's letter of July 22nd replying 
to that of Messrs. Bumsted and Chandler, permit me to point out 
that the figures he gives regarding the output of his 75in. and 90in. 
fans do not agree with his formula. 

In the list of Sirocco fans referred to in my letter of July 29th, 
and which includes fans up to 70in. size, the diameter of the dis- 
charge in each case coincides with the diameter of the fan. No 
doubt the same applies to the 75in. and 90in. Sirocco fans, and on 
the formula basis, viz., peripheral velocity plus 80 per cent. 
multiplied by the area of discharge, the 75in. fan should deliver 
433,428 cubic feet per minute at 400 revolutions, and the 90in. fan 
at 220 revolutions 411,973 cubic feet per minute. Mr. Davidson 
now states the former moves 235,000ft. and the latter 310,000ft. 
Under these circumstances one wonders what becomes of the 
formula and the 96 per cent. of efficiency claimed on this basis. 

Apart from this I should say that the figures mentioned in 
Mr. Davidson’s letter of July 22nd may be correct, because the 
75in. and 90in. Sirocco fans would probably compare in size with4 
ordinary centrifugal ventilating fans, 9ft. 6in. and llft. 6in, 
diameter, and the output of these would be about the figures 
stated. INTERESTED. 

August 5th. 





AMERICAN AND BRITISH LOCOMOTIVES, 


Srr,—I can assure ‘‘ Enquirer” that he is mistaken in assuming 
that I wish to champion American engines, for | despise the design 
of American engines equally as much as I do English ones, I 
would design no engine with less than three cranks, placed at 
angles of 120 deg., or its equivalent. 

Having had some experience with locomotive engine trials, I 
was induced to take exception to the figures recently published 
being used as a basis of comparison between different engines, 
knowing that the same were not only unreliable, but, to say the 
least, very misleading. The statement since made that the boiler 
pressure and wheel diameters were also unequal in no way alter 
my views ; indeed, to my way of thinking, it is still more regret- 
table that the trials were made public. 

‘* Enquirer” shows by figures that the power of the engines 
were nearly equal, but of what avail is this when we know for a 
positive fact that two engines of one type are not equal in 
coal consumption, even although the boiler pressure, wheel 
diameter, and every other detail about the engines are equal, 
showing clearly that a great deal depends on the handling of the 
engine? 

I should like very much to know what the difference in coal 
consumption was between the best and worst of each type of engine. 
I should also like to know what the saving would have been 
throughout the trials had the consumption been brought down to 
that of the lowest engine. These may appear petty questions, but 
on them greatly depend the reliability of the trials. 

The question may now be asked, Why is it locomotive engineers 
do not make brake tests! It is acknowledged to be the only 
reliable way of testing an engine; figures published from such 
a list would place the matter beyond dispute. Any discussion as 
to the tractive power of a locomotive can easily be answered by 
figures. It becomes a different matter when the economy in steam 
consumption is the question. Any figures without diagrams are 
misleading. It is all very well to quote boiler pressure and assume 
the driver made full use of it ; in practice nothing is further from 
facts. The boiler may carry 160 lb. of steam pressure, but 30 lb. 
may be the steam chest pressure. Some drivers prefer notching 
up the lever; others wire-drawing the steam. hat is wanted, 
then, is diagrams. Even had diagrams been published the matter 
would not have been beyond dispute—the brake horse-power is 
also required. Now, there is no difficulty in taking the brake 
horse-power of a locomotive, and locomotive engineers should 
insist in getting from the builders the brake horse-power of every 
new type of engine designed. 

The very able article by ‘‘ Locomotive Engineer” may convince 
the directors of English railways that the English engine is superior 
to the American one, and so set the matter at rest for a short 
time. In my opinion the time must come when the locomotive 
will be able to compete in brake tests with the best stationary 
engine made, and will therefore be a great improvement on 
existing types of American and English engines, 

JOHN RIEKIE, 
Locomotive Superintendent, Indian State Railways. 

Argaith, Dumbreck, August 6th. ; 





Sir,—Like your correspondent ‘‘ Running Shed,” I had no in- 
tention of taking part in this controversy, but his letter compels 
me to do so, for instead of stating quite fairly who wrote the article 





and where it can be read, he vaguely terms itan “‘ editorial article 
headed ‘ Relative Merits of British and American Locomotives,’” 





and then quotes only a part of it, carefully leaving out the far 
more important parts. 

The fact is that he has partly quoted a very able and important 
article by Mr. Angus Sinclair, a particularly hard-headed Scot, 
Now, Mr. Sinclair happens to have an almost unique knowledge 
of all locomotive questions, both in this country and the United 
States, and, indeed, all over the world, from personal observa. 
tions. The article appeared in the July number of Loco. 
motive Engineering, and was so much to the point that | very 
nearly sent it to you in the hope that you would reprint it, as T 
thought it would act as a dose of common-sense to those people 
who in your columns and elsewhere have fired off a great many 
crude ideas more patriotic than scientific ; but I thought it hardly 
worth while, seeing the whole thing was based on such slender 
foundations and had no elements in it which could help towards 
any real solution of the questions raised. 

In the first place, the very off-hand r<ferences by Sir E. Paget and 
Mr. Samuel Johnson, coupled with such suspiciously round figures 
as 35 per cent. and 60 per cent., and the like—made toa Duily 
Mail man of all things—showed that nothing worthy of the name 
of test had been made. Next, the fact that the United States loco. 
motives were being worked at a ridiculously low pressure below 
what they were intended to work at, damned the whole conclusions, 
Then the fact that the builders were not producing an article such 
as they could have wished, but a horrid cross-bred thing to please 
Derby, puts all questions of comparison between country and 
country out of court. And last, but not least, one can hardly 
expect Midland drivers to give a friendly hand—I speak mildly— 
to the foreigners any more than the more educated folk who have 
spoken in zeal without knowledge in the British Press, 

What would be more to the point, and more easily obtained from 
officials without raising their British prejudices, would be a state- 
ment of the daily average mileage of these United States loco- 
motives, and the loads they were given, compared to their Midland 
cousins, because I fancy they have been coddled and laid aside 
after our practice and not kept hard at work, and at hard work, 
This is the true measure of economy; and also the test of the 
efficiency of pre J officers, i.e., are they getting as much work 
as possible out of their plant? We waste our time in controversies 
about a few pounds of coal and a few pints of oil, while tens of 
thousands of pounds are being wasted daily because our people 
fiddle over small points. While to cap all, our roads are choked 
with locomotives which should have been killed off years ago, and 
which are one of the causes of the wasting away of dividends. 

‘* Enquirer” mentions piston stroke. Would some locomotive 
engineer kindly tell us on what theory we use such short ones, 
— on goods locomotives / Norman D, Macdonatn. 

idinburgh, August Sth. 





Sir,—‘‘ Enquirer” in your issue of August 2nd, page 130, says 
that with reference to ‘‘the reputation of the American engines 
in England . .. . Mr. Rous-Marten, who started the 
—— maintains a notable silence more eloquent than 
words. 

Is he not aware that, according to the accepted practice, the 
speaker or writer who opens a controversy delays his reply 
until all his opponents have had their say! I have deemed it 
courteous to follow this usual course, and have done so, Sir, with 
your approval, 

Bat assuredly [ shall reply in due time, and I have a full and 
complete answer to rage point that has been urged against my 
original article on this subject. . 


August 4th. CHARLES Rovus-MARTEN, 








REPORT ON STEAM ENGINES AND BOILERS. 





A PARLIAMENTARY paper was issued recently containing the 
report and special report from the Select Committee on Steam 
Engines and Boilers (Persons in Charge) Bill, with the proceedings 
of the committee. 

The committee agreed to report the Bill without amendment. 

The special report states that certificates have been required for 
engineers in sea-going steamships since 1862. The provisions of 
the Merchant Shipping Act of that year, as embodied in Section 92 
of the Consolidating Act of 1894, require every foreign-going 
steamship of 100 nominal horse-power and upwards to carry at 
least two certificated engineers, one of whom must possess a first- 
c'ass certificate. In the case of foreign-going steamships of less 
than 100 nominal horse-power, and in the case of the home trade 
passenger steamships, at least one certificated engineer must be 
carried, but the certificaté in either of these cases may be either 
first or second class, Passenger and cargo steamers plying on 
lakes, canals, and rivers, and ‘o vessels employed within home 
trade limits, that is, the coast of these islands, and the continent 
of Europe between the river Elbe and Brest, do not require to 
carry a certificated engineer. In the opinion of the committce 
this distinction would seem to indicate that the certificate has 
been regarded as unnecessary where the steamships are under the 
more frequent and immediate control of the owners. The com- 
mittee report that the evidence given by the representatives of 
the trade unions, and the resolutions passed at their annual 
congresses, indicate that a desire exists on the part of those they 
represent that a system of certificates for persons in charge or con- 
trol of certain classes of land boilers and engines should be 
established. The committee, however, report that in their opinion 
there is no necessity for any such system of certificates, seeing that 
the facts and figures brought to their knowledge indicate that 
great care appears to be taken in the selection of capable, trust- 
worthy, and qualified persons to take charge of engines and boilers, 
and that the owner of the engine or boiler on whom the liability 
rests in case of accidents and explosion, is the person on whom the 
absolute responsibility of selection should continue to be placed. 
The committee consider that if a system limiting the charge and 
control of boilers and engines to certificated persons were 
established, it would unduly restrict the opportunities of selection, 
especially in outlying localities, and, while such certificates would 
offer some guarantee of technical knowledge, there would be a 
danger that less attention would be paid to the more important 
questions as to practical experience, moral character, nerve, and 
common-sense of an individual applicant. The committee report 
that, having regard to the enormous number of boilers in use, the 
figures for recent years do not indicate that accidents arising from 
ignorance on the part of the persons in charge are numerous. In the 
case of engines it is difficult to obtain precise figures owing to the way 
in which accidents are reported to the Home-office, but it will be seen 
from the figures relating to overwinding in mines that, in propor- 
tion to the work accomplished and the risk involved, the accidents, 
however lamentable, are few in number. The method at present 
adopted in reporting accidents in shafts seems capable of improve- 
ment, and it would seem desirable that reports should be made in 
such a way as to show the whole of the accidents involving loss of 
life or injury to persons which occur either in the ascending or 
descending cages. The committee are of opinion that the pro- 
visions of the Mines Regulation Act, 1887, the general rules 
incorporated with that Act, and the special rules which are fully 
detailed in the evidence of Mr, Ellis, are admirably adapted to 
secure the selection of competent persons for taking charge of 
engines and boilers, and for fixing the responsibility in the case of 
mines, The committee consider that any proposal to place under 
the Board of Trade the men in charge of engines and boilers in 
factories or mines, at present subject to the inspection of the 
Home-office, would be objectionable, as it is undesirable and un- 
economical to create dual control. The committee report that 
exemption has been specially claimed from the provisions of the 
Bill by the gas and water companies, the dock and harbour boards, 
and the canal authorities, . 
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RAILWAY MATTERS. 


Ir has been decided not to extend the Mandalay- 
Lashio section of the Mandalay-Kunlon Railway beyond Lashio 
at present, 

New railroads to the extent of nearly 2000 miles were 
constructed in the United States during the first six months of the 
present year. ‘hisisa rather smaller aggregate than for the same 
period last year. 

On June 30th, 1900, the total single-track railway 
mileage in the United States was 193,345°78 miles, an increase 
during the year of 4051°12 miles, This is a greater increase than 
that for any other year since 1893, 


Av the Board of Trade inquiry, concerning the pro- 
posed light ee between Canterbury, Herne Bay, and Whit- 
stable, at Canterbury Guildhall, last week, the Commissioners 
rejected the scheme in its entirety. 


On the Lehigh Valley Railroad in the United States 
heavy freight locomotives with a heating surface of 4105 square feet 
are employed, These engines weigh over 100 tons, of which over 
90 tons is distributed over eight coupled driving wheels. 


Tuer casualties in the United States during 1900 from 
coupling and uncoupling cars are divided as follows: Trainmen 
killed 188, injured 3803; switchmen, flagmen, and watchmen 
killed 77, injured, 1264 ; other employés killed 17, injured 162. 


Tue municipal authorities of Berlin have requested 
the Grosse Berliner Strassenbahn to experiment with a tramway 
fender, which, it is stated, can not only pick up a fallen person 
from in front of the vehicle, but which does not seriously hurt a 
person struck by it. 


A concession for ninety-nine years has been granted 
for the construction of a narrow-gauge line from Oviedo to the 
line from Ujo to Trubia in Spain, without Government subvention, 
and subject to an agreed freight and passenger tariff to the 
Vasco-Asturiana Railway Company. 

Tur machine shops of the Canadian Pacific Railway in 
Winnipeg have commenced to run night and day, with two shifts of 
men, in order that the locomotives may be in the best of order to 
carry off this year’s big crop. A number of new men have arrived 
from England, and started work in the shops. 


On the 1st inst. the Isle of Sheppey Light Railway line 
was opened for traffic. It starts with a junction with the South- 
Eastern and Chatham Kailway at Queenborough Station, and 
passes to the south-east of Sheerness and through the villages of 
Minster, Kastchurch, terminating at Leysdown, a distance of 
8 miles 5 furlongs. 


Tue new line of railway, 6} miles in length, constructed 
by the Barry Railway Company, and connecting the docks of the 
company with the extensive coalfields in Rhymney Valley, 
running across the valley of the Taff, was opened for mineral 
traffic last week. By this new line the time occupied in the 
carriage of coal from the pit’s mouth to the dock will be reduced 
from six to two hours, 


We hear that the Swedish Government is considering 
several detailed plans proposed for the replacing of steam by 
electricity as the motive power for all the Swedish railways. 
Experts are reported to estimate the cost of the transformation to 
be 40 million Scandinavian kronen. If the scherne favoured by the 
(iovernment receives the necessary sanction operations will be begun 
before the end of the year. 


Ar the Liverpool Assizes George Grocott, upholsterer 
and furniture dealer, of Southport, has obtained a verdict for £3750 
against the Lancashire and Yorkshire Railway Company for 
injuries sustained in a collision at Victoria Station, Manchester, in 
April last year. The plaintiff had entered the train for Southport, 
which, whilst standing at the platform, was run into by another 
train. He suffered a severe shock, and was insensible for four 
days, and has since suffered great mental and physical prostration. 


WELDING cracked locomotive frames in place is being 
performed at the West Oakland shops of the Southern Pacific 
tailway. A small furnace of fire-brick is built around the frame at 
the crack, and an oil burneris then introduced and operated till the 
frame is brought toa welding heat. At the June meeting of the 
Pacific Coast Railway Club, Mr. Kellogg, the foreman of these 
shops, stated that an engine was recently brought in off the road 
at 8.30 a.m., with the main frame broken under the rocker-box. 
In twenty-two hours the engine was back on the road again. 


THE widening of the railway line between Rhodesia 
and Beira had only just been commenced at the outbreak of the 
Boer war. The conversion was accomplished during the war under 
circumstances of exceptional difficulty and pressure, the line being 
at that time the sole channel of supply for the civil population of 
Rhodesia, while the Rhodesian Field Force under Sir Fred. 
Carrington was entirely dependent upon it for the conveyance of 
men, horses, equipment, and stores. Simultaneously the earth- 
works for the line between Salisbury and Bulawayo have been 
steadily pushed forward from both points. 


THE directors of the Midland Railway report that the 
traffic carried upon the railway for the half-year ending June 
80th, 1901, as compared with the corresponding half-year of 1900, 
shows an increase from coaching £76,478, a decrease from 
merchandise £45,493, an increase from cattle £1222, and a decrease 
from minerals £128,932; total decrease, £96,725. The gross 
receipts from traffic amount to £5,269,857, against £5,366,582 ; 
miscellaneous receipts, £175,050, against £177,208 ; total revenue 
receipts for half-year £5,444,097, against £5,543,790, less working 
expenses, equal to 65°18 per cent. of the gross receipts from 
traffic, £3,434,710, against £3,339,141, leaving £2,010,197, against 
£2,204,609. 

Tue Trans-Baikal Railway is now completed to Stre- 
tensk, on the Amur River, and the train de luxe leaving Moscow 
every Wednesday at 8.35 p.m., lands its passengers at Stretensk in 
eleven days, including the nine hours by transfer steamer across 
lake Baikal. The first-class fare for this trip is 58°14 dols. From 
Stretensk to Kbarbarovsk the traveller uses the Amur River 
steamers, the trip consuming a week and the fare being 21°79 dols; 
from the latter point to Vladivostock the trip is made on the 
Ussurian Railway in thirty-two hours, at a cost of 8°49 dols. The 
time between Moscow and Vladivostock is thus reduced t> nineteen 
days, at a cost of 88°42 dols. for first-class travel. The steamer 
trip from Odessa to Vladivostock consumes six weeks, and costs 
25750 dols, in gold, 

Tur Bavarian, Saxon, and Prussian railway companies 
concerned in the construction of a new central railway station at 
Leipzig have at last come to an agreement. In future all the lines 
are to run into the projected central station ; hitherto there have 
been one Bavarian, one Saxon, and two Prussian railway stations. 
The Anhalt station in Berlin and the Central station at Frankfurt- 
am-Main will be taken as models for the new station at Leipzig. 
While only thirteen tracks run into the Frankfurt station, the 
Leipzig station will contain twenty, and the facade of the latter 
station will be about 335 yards in length, Thus, in addi- 
tion to possessing the most costly station in the world — 
that at Dresden — Saxony will be able to boast of the largest 
railway station in Germany, when the Leipzig station is completed. 
It will be baron 44 by a Saxon and a Prussian inspector, and each 
will be responsible for the lines on those systems. Ordinary affairs 
will be managed solely by the Saxon authorities. The new station 
will be used exclusively for passenger and luggage traffic. 





NOTES AND MEMORANDA. 


Ir is reported from Paris that Major Krebs has invented 
and will shortly bring out an extra light motor weighing hardly 
101b., intended specially for atrial navigation. 


THE Gas Committee of the Manchester Corporation 
report that 459,811 tons of coal were used this year in the manu- 
facture of gas, against 458,273 tons during the past year. 


An instrument has been invented by Mr. P. Y. 
Alexander which, by the transmission of Hertzian waves can, so it 
is said, to a certain extent influence the direction in which a small 
balloon is sailing. 


A prass founder recommends for making thin aluminium 
castings a dry, hot mould sprinkled with resin, This draws the 
metal into all the chambers. The molten aluminium should be 
poured at as low a heat as possible. 


Tue gold crushing returns for all the mining com- 
panies in Western Australia show that during June 134,369 tons 
were treated. The yield of gold was 150,688 0z., showing an 
average yield per ton of 1 oz, 2dwt. 10gr. 


Tue Queensland gold returns for July are as follow :— 
Charters Towers, 50,500 tons crushed, 27,600 oz. yielded ; Croydon, 
3300 tons, 3900 0z.; Gympie, 11,100 tons, 89000z.; Mount Morgan, 
20,400 tons, 10,200 0z.; other fields, 10,500 tons, 7800 oz.; alluvial, 
1300 ; total 59,700 oz. 

WE understand that a refrigerating plant is to be 
installed at one of the furnaces of the Carnegie Steel Company, 
Pittsburg, Pa., in order to free the air from moisture before it 
goes into the furnaces. The moisture will be collected on coils of 
tube through which brine will pass, 


THE water consumption of Greater New York for the 
year 1900 averaged about 115 gallons per capita for the 3,437,000 
inhabitants shown by the national census taken in June of the same 
year. Manhattan and the Bronx, or old New York, used about 
133 gallons, and Brooklyn borough some 85 gallons, 


THE mining industry in Ontario was in a prosperous 
condition during 1900. The outputs of iron, nickel, copper, and 
petroleum products were notably in advance of previous years, but 
the production of gold showed a decrease. The total value of the 
output of minerals in Ontario in 1900 was 9,298,624 dols., as com- 
pared with 8,416,673 dols. in 1899. 


Tue report of the Electricity Committee of the Man- 
chester Municipality shows that, whereas the total output of 
electrical power for the year ending in March amounted to 
9,639,973 units, the quantity measured and accounted for was 
7,944,540 units, Thus 1,695,433 units, or more than 17 per cent. of 
the year’s output, was lost in the course of distribution. 


In the United States graphite is found rather 
abundantly at a number of localities, but it has been mined in 
only a few States. These are New York, Pennsylvania, Alabama, 
Michigan, and Rhode Island. These localities have been described 
in recent reports, and with the exception of deposits in Wisconsin, 
North Carolina, Texas, and California, no new ones are being 
developed. 


Tue weight of electrical machinery in proportion to its 
output has been studied by Herr Seefehlner. The result of his 
observations, which he has collected from eighteen different sources, 
tend to show that up to a certain size the weight of materials per 
unit of power decreases rapidly with increasing capacity, but for 
higher capacities the weight per unit of power is very nearly 
constant. 


AccorbiINnG to Nature, the French Minister of War has 
asked the Paris Academy of Sciences to give an opinion as to the 
possibility of danger arising from the establishment of wireless 
telegraphy stations in the neighbourhood of magazines containing 
powder or other explosives, It is se that the nature of the 
cases containing the explosive may an important matter for 
consideration in connection with the subject. 


Ir would appear from tests recently carried out in 
America by Prof. Carpenter that superheated steam is not so 
effective as a medium for heating p in radiators as 
saturated steam, the reason doubtless being that superheated 
steam is much more nearly like a perfect gas in its nature than a 
saturated vapour, and when in this condition parts with its heat 
much less readily than saturated or wet steam. 


Peruars the most notable and extensive deposits of 
graphite in the world are found on the island of Ceylon, off the 
south-east coast of Southern India. These deposits furnish the 
bulk of the world’s supply of graphite. It is a crystalline variety, 
and masses of several hundred pounds weight have been found. 
Occasionally beautiful crystals of quartz are found in it, and 
— and magnetite are frequently mixed with the poorer 
grades. 


Tue British Vice-Consul at Flekkefjord reports to the 
Foreign-office that electrical works are being built on account of that 
town. The power—about 1000 horse-power—is taken from a 
waterfall situated about 11 kiloms.—7 miles— from the town. The 
light is paid for at a rate of 10s, per 16 normal light lamp. For 
manufacturing use it is paid for at a rate of £2 15s. to £3 18s. per 
horse-power per year, the rate being cheaper the more power 
required, This rate works out much cheaper than the use of steam. 


A pEvice for protecting bearings from heating has been 
patented in America, An ordinary oil cup is placed on the bear- 
ing to be protected, and has communication therewith through the 
usual opening. This opening is, however, closed at its lower end 
by means of a fusible plug that will be melted at a low temperature. 
Should the shaft or bearing become heated to a sufficient degree, 
owing to the neglect of the attendant from any other cause, the 
plug will be fused or liquefied by the heat, thereby releasing the 
oil. 


ALuMINIUM bronze containing less than 5 per cent. of 
aluminium can be soldered by tin solder. If over 5 per cent., a 
‘ood solder consists of 20 per cent. zine and 15 per cent. cadwium. 
he surfaces are cleaned, a first and second layer of solder is laid 
on, the excess is removed with a brass scratch-brush, and the 
pieces are then soldered as usual. Brazing is done with a solder 
containing 52 per cent. copper, 46 per cent. zinc, and 2 per cent, 
tin. For large pieces, direct soldering by fusion succeeds very 
well, 


Tue Discovery on Tuesday afternoon started on her 
voyage to the Antarctic. Her first place of call is Madeira, With 
the Antarctic expedition go a number of kites of the pattern which 
the United States Weather Bureau have been using of late yearsin 
making observations of the upper atmosphere. ‘'here are to be 
three kinds, some having 60 square feet of surface, an intermediary 
kite about half this size, and some small ‘‘ Eddy ” kites for lifting 
and sustaining the larger ones. For the purposes of atmospheric 
observation these kites are stated to be more useful than balloons. 


Some experiments on selective reflection have been 
carried out by F, Paschen, The tests of reflective power for various 
wave-lengths were made on one silver mirror freshly prepared and 
polished, one newly silvered glass plate, one old silvered glass plate, 
and a German-silver mirror. For a wave-length of 0°7786 u the 
solid silver mirror showed a reflective power of 94°24 per cent., the 
two silver-on-glass mirrors 91°96 and 85°15 per cent. respectively, 
and the German-silver mirror 70°89 per cent. For a wave-length 
of 7°737 » the corresponding figures were 98°69, 98°46, 96°17, and 

4°03, 





MISCELLANEA. 


THE traffic on the Dortmund-Ems Ship Canal so far 
— has increased 124 per cent. when compared with the year 


THE Russian Government are about to build a pipe line 
550 miles long from the oil fields of Baku to Batoum on the Black 
Sea. Itis expected that the line will take two years, possibly 
three, to build. 


We hear that Mr. C. H. Wordingham, recently 
electrical engineer to the Corporation of Manchester, has been 
_— by the Board of Trade to act as electric inspector under 
the Fleetwood Electric Lighting Order. 


Ir is stated that an increase in the number of coal- 
cutting machines will shortly be made in the collieries in the North. 
In Yorkshire at the present time 1,046,000 tons and in Durham 
342,000 tons are at present mined during the year with machine 
cutters, 


Tue official returns of the census of Gibraltar show 
that the total population on March 31st was 27,460. This number 
is composed as follows :—Civilians, 20,355; military, 6475; port 
and harbour, 630. There is an increase of 1705 over the census 
total of 1891. 


THE manceuvres of the Russian Baltic Fleet will begin 
on August 28th. The Baltic Fleet will be divided into two 
divisions, A and B, Division B will seek to effect a landing on the 
Russian coast in opposition to the combined efforts of fleet A and 
an Army Corps operating on shore. 


On Saturday last while taking part in tle naval 
manceuvres, and while running through fog at a speed stated to be 
35 knots, the a lled destroyer Viper ran ashure on the 
coast of Alderney. The et was knocked out of her, and she 
broke in half, becoming a total wreck. 


THE value of the total trade of the United Kingdom with 
the African Continent was £52,430,000 in 1900, as compared with 
£50,478.000 in 1899, the i, being valued at £24,780,000, as 
against £25,918,000, and the exports at £27,650,000, as against 
£24, 560,000 in 1900 and 1899 respectively. 


Tue death occurred last week of Mr. John Hamilton, 
shipbuilder, Port Glasgow, at Loch Aawe, at the age of about sixty. 
He left Port Glasgow on the previous Thursday in apparent good 
health, and a day or two after caught a chill. Mr. Hamilton was 
a native of Saltcoats, and went to Port Glasgow about forty years 
ago. 

THE annual general meeting of the members of the 
Chesterfield and Midland Counties Institution of Engineers will be 
held at the Peacock Hotel, Belvoir, on Wednesday, the 14th 
August. This meeting will form a portion of an excursion to the 
: — Mines of the Belvoir district, including a visit to Belvoir 

Jastle. 


Ir is announced tkat Mr. Hugh Barclay, who was well 
known in the English and Scottish iron trade, died on Tuesday 
morning at Coatbridge. For many years Mr. Barclay was connected 
with the Harrington Ironworks, Cumberland, but ten years ago he 
—_ to - ani where he took over the management of Dixon’s 

ronworks, 


In 1900 the production of paper and cardboard in the 
seven Roumanian paper mills reached 6480 tons, representing a 
value of £180,000, All the paper turned out is sold in the country, 
and there is no export. In 1899, owing to the bad times 
prevalent, 700 tons of paper and cardboard remained on the manu- 
facturers’ hands. 


THE number of foreign vessels arriving at Leghorn in 
1900 with cargoes of coal from British ports was quite noticeable. 
Whereas formerly very few foreign ships were engaged in this 
trade, in 1900 they amounted to about 19 per cent. of the total. 
It is interesting to note that many of these foreign “‘ tramps ” 
were British vessels that had been sold to foreigners. 


Ir is announced that an order has been issued authoris- 
ing an increase in the flowage of the Chicago drainage canal from 
200,000 to 300,000 cubic feet an hour between the hours of four 
o'clock in the afternoon and twelve o'clock midnight. This latter 
figure was the original rate of flow, but it was reduced upon com- 
plaint of the vessel men. It is claimed that there are not 
many boats moving on the river between the hours named. 


Eneutsx shipbuilders in July put into the water 28 
vessels of about 99,356 tons gross, against 22 vessels of 76,818 tons 
gross in June ; 24 vessels of 63,496 tons gross in July last year ; 
27 vessels of 83,192 tons gross in July, 1899; 28 of 82,049 tons 
gross in July, 1898; and 39 of 68,207 tons gross in July, 1897. 
For the seven munths English builders have launched 154 vessels 
of 522,055 tons gross, as compared with 151 vessels of 403,299 tons 
gross in the corresponding period of 1900, 


M. Santos Dumont on Thursday morning renewed his 
attempt to encircle the Eiffel Tower in his navigable balloon 
within the time prescribed by the conditions for the Deutsch 
prize, says Reuter’s Agency. He succeeded in rounding the tower 
with difficulty, but his balloon was then unable to make headway 
against the strong wind, and it fell on one of the new houses near 
the Trocadero and close to the Seine, remaining suspended on the 
building. M. Santos Dumont was able to reach the ground in 
safety, having fortunately escaped injury. 


THE report on the condition of the metropolitan water 
supply during the month of June, 1901, states that at its highest 
point the water was 2in., and at its lowest point 7in., below the 
average summer level. The total rainfall during the month at 
West Molesey was 1°19in. The average daily supply delivered 
from the Thames during the month was 139,727,404 gallons ; from 
the Lea, 43,712,200 gallons ; from springs and wells, 55,008,697 
gallons ; from ponds at Hampstead and Highgate, 2149 gallons. 
The last is used for non-domestic purposes only. The daily total 
was, therefore, 238,450,450 gallons for a population estimated at 
6,233,500, representing a daily consumption per head of 38°25 
gallons for all purposes. 


THE statistics of the American production of iron ore 
during last year have just been completed by Mr. John Birkinbine 
for the United States Geological Survey. They give the total 
output as 27,553,161 gross tons, against a total production of 
24,683,173 tons in 1899, showing an increase of 2,869,988 tons. The 
increase was almost wholly in Michigan and Minnesota, which stand 
relatively first and second as producers, Alabama coming in third. 
Their quantities are respectively as follows :—Michigan, in 1899, 
9,146,157 tons, and in 1900, 9,926,727 tons ; Minnesota, in 1899, 
8,161,289 tons, and in 1900, 9,834,399 tons; Alabama, in 1899, 
2,662,943 tons, and in 1900, 2,759,247. The balance was produced 
by twenty-three other States and territories. 


Tue Council of the Institution of Mining Engineers are 
of opinion that the experience of the past has proved the desir- 
ability of forming a benevolent fund in connection with the 
Institution of Mining Engineers, similar to the benevolent fund 
of the Institution of Civil ineers, established in 1864, when the 
membership cf that institution was much less—1040—than the 
present membership—2500—of this institution. There is no doubt 
that a well-managed and adequately supported benevolent fund 
would prove advantageous to members who may be overtaken by 
misfortune. It is suggested that the benevolent fund should be 
incorporated as an association under the Companies Acts, but with 
the word “limited” omitted by licence of the Board of Trade, 
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TO CORRESPONDENTS. 


*.* In order to avoid trouble and confusion we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himsely, and stamped, in order 
that answers received by us may be forwarded to their destination. No 
notice can be taken of communications which do not comply with these 
instructions. 

*,* All letters intended for insertion in Tom Enorveme, or containing 

tions, should be accompanied by the name and address of the writer, 
not necessarily for ‘ication, but as a proo of good faith. No notice 
whatever can be t of anonymous communications. 

*,* We cannot undertake to return drawings or manuscripts ; we must, 
therefore, request correspondents to keep u 


REPLIES. 


F. A. (Barrow) —It depends very largely on the pump, but if it was well 
designed and well worked it would have the advantage. 

B. H. (Balham) —We have no doubt your plan would be quite effective, 
but we doubt if it would be patentable. We have returned your 
sketch. 

E. M. (London).—We know of no other course open to you than that of 
advertising and replying to advertisements. We do not think a con- 
sulting engineer's office would be the place for you. Get into a good 
works if you can. 

PERPLEXED.— You are very unlikely ever to become a successful engineer 
without workshop training. We do not know of any firm which is 
willing to pay higher wages to a man with book knowledge only than 
to one with practical experience. We have no personal knowledge of 
the college or the system. Some Americans speak highly of it, others 
say it is valueless. It depends largely upon the student. The average 
man profits little by night study after a hard day's work. 








MEETING NEXT WEEK. 


Tue INsTITUTION OF JcentIon EnctngERs.—Summer Meeting, Plymouth 
and Devonport, August 12th to 17th. Visits to H.M. Dockyard, Devon- 
port; H M.S. Cambridge (gunnery ship) and H.M.S8. Defiance (torpedo 
school ship), Keyham Dockyard Extension Works, Keyham Steam Yard 
and Royal Naval Engineering College, Royal William Victualling Yard, 
Saltash Tubular Bridge, and other works and places of engineerivg 
interest in the neighbourhood. The Summer Dinner of the Institution 
takes place at the Hotel Continental, Plymouth, on Friday, August 16th. 
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THE KNOTTINGLEY EXPLOSION. 


Ow the 11th of last March an explosion occurred on 
the Lancashire and Yorkshire Railway. At the time we 
published all the information available. The explosion 
was of peculiar interest, taking place as it did in a new 
locomotive of a new type, and very similar in character 
to the disastrous failure of a boiler on the Great Eastern 
Railway not long before. The report of the Board of 
Trade was made public late last week. Our concern is 
principally with the statement of opinion advanced by 
Mr. Carlton, who carried out the Board of Trade inquiry. 
Mr. Carlton’s report, with reduced copies of his drawings, 
will be found on another page. It is, therefore, not 
necessary that we should say anything here in the way 
of description concerning the events with which he deals 
very fully, or about the dimensions and construction of the 
exploded boiler. 

Before going further it is extremely desirable to 
warn our readers against confounding the issues in- 
volved. Mr. Carlton has not attempted to explain the 
reason why the explosion was violent. That formed no 
part of his duty. He has confined his attention to the 
primary cause of the explosion, which is quite a different 
matter. No responsibility can attach to any one for the 
violence of the explosion, although it is because the 
explosion was extremely violent that two lives were lost 
and a great deal of property was destroyed. If a charge 
of dynamite had been fired under theengine no one could 
have modified the power of the explosion ; but investiga- 
tion could perhaps settle who had ignited the 
dynamite. In such a case the Board of Trade, let us 
suppose, would not be concerned with the chemical com- 
position of the dynamite or the reason why it behaved as 
it did, but solely with the way in which the dynamite 
came to be placed under the engine and exploded. If 
Mr. Carlton's position is clearly understood, matters will 
be much simplified. The more carefully we read Mr. 
Carlton's explanations the less convincing do they appear. 
In his opinion the explosion was caused by the failure of 
a group of stays on the left side of the fire-box imme- 
diately below the brick arch. Assuming, for the sake of 
argument, that this is true, we have next, pushing the 
inquiry one step further back, to ascertain why this 
group of stays gave way. 

We are here face to face with a most important 
problem. For a long time past fire-box stays have vexed 
the souls of locomotive superintendents. Whether it is 
because pressures are higher or not we cannot say, but it 
is certain that unprecedented trouble bas recently been 
caused by the failure or tendency to fail of stay bolts ; 
and various methods of getting over the difficulty have 
been tried; among others the substitution of copper 
alloys or ‘bronzes’ for the old-fashioned copper stay. 
A treatise might be written on the subject. Itis quite 
out of the question to deal with it here in any detail. 
Mr. Carlton is somewhat vague, in that he gives more 
than one explanation of the cause of the fracture of the 
stays, and we are not quite sure which explanation 
appears to be most satisfactory. In general terms he 
holds that the fire-box plate and the stay bolts were over- 
heated and weakened, and that the difference in the 
expansion coefficients of copper and steel set up cross 
strains in the stays. That these leaked, and that riveting 
them up to tighten them caused their fracture. As, 
however, they were not overheated when riveted up, 
heat could have had nothing to do with fractures caused, 
if they were caused, by riveting. It is, we think, to be 
regretted that a man pensiiaal conversant with loco- 
motives did not conduct the inquiry Mr. Carlton is 
a marine engineer, and there is really not much in 
common between a marine boiler and that of a 
locomotive. He denounces a a water space, 

ocomotive boilers 


although he has to admit that 





are made and worked quite successfully with even 
smaller water spaces; and he seems to have forgotten 
that the difference in length, due to expansion of the 
outer and inner fire-box sheets, is nothing at the founda- 
tion ring, and augments gradually to the top, so that the 
bending action on the lower and shorter stays is very 
small. When it becomes a maximum the stays are much 
longer, and therefore more flexible than they are lower 
down. The assumption that the stays were raised to a 
temperature of 800 deg. or so appears to be pure theory. 
It must not be forgotten that the continual jolting and 
vibration of a locomotive when running “shakes the 
steam out of the water” in a way which we have often 
mentioned, and thus it is that water spaces which would 
be insufficient in stationary boilers are quite satisfactory 
in engines running on railways. We refuse, indeed, to 
believe that an additional }in. of water space would have 
made the slightest difference. At all events, it may 
be taken for granted that such men as Mr. Dugald 
Drummond and Mr. Hurry Riches, to say nothing of Mr. 
Aspinall and Mr. Hoy, understand their business, and 
would not adopt a dimension which any adverse experi- 
ence had rendered unjustifiable. 

Still assuming that the explosion was the result of the 
failure of the stays, and rejecting the theory that they 
were over heated, we have to search for some other ex- 
planation of their failure. We fear that it is the old 
story—the incompetence of alloys under certain working 
conditions. The alloy is very indifferently understood, 
whatever may be said to the contrary. It is quite well 
known that minute quantities of sulphur, phosphorus, 
&c., profoundly affect the characteristics of steel; and 
in like manner other metals are influenced by metals and 
metalloids, but why no one knows. We cannot resist the 
conclusion that the alloy has yet to be made which will 
give a better material for stay bolts than copper, always 
assuming that the copper is of the right kind, and screwed 
in the right way. Here we may direct attention to an 
experiment carried out with a boiler similar to that which 
exploded, and which had been working in the Goole dis- 
trict. Mr. Carlton has forgotten to state that it was well 
known that many of the stays were defective. The tect 
was made, indeed, to determine what pressure a boiler 
with defective stays could bear. It stood 485 lb., and 
the bulging which took place was very slight, showing 
the great holding power of the remaining stays. 

Mr. Drummond and Mr. Hurry Riches both held that 
the explosion was mainly due to shortness of water; and 
in support of this contention we have the melting out of 
the lead plug in the crown sheet. It will be seen that 
Mr. Carlton argues at some length against this view; but 
he leaves the melting of the plug unexplained. Probably 
the most satisfactory explanation of the initial cause of 
the disaster is that certain stays were broken in the 
plate, and that the man who examined the fire- box failed 
to detect these cracks or fractures by sounding. 

Major Druitt, R.E., accepts Mr. Carlton’s report as 
substantially correct, and he adds some comments which 
are. beyond question, a censure of the practice of loco- 
motive engineers, not only on the Lancashire and York- 
shire Railway, but throughout the country. These 
comments are out of place in that they are made 
by gentlemen who possess no practical acquaintance 
with the peculiar exigencies of railway engineering. Not- 
withstanding the care with which the inquiry was carried 
out, the amount of evidence taken, the experiment 
made, and the minute detail of the report, it would 
appear that the existing stock of knowledge concerning 
the fire-boxes of locomotive engines has not been materially 
augmented. For ourselves, we are by no means certain 
that the failure occurred as stated by Mr. Carlton. We 
shall not go over old ground, but we would refer our 
readers to an article on the explosion of heated water 
which will be found in our impression for March 15th of 
this year. It is in no way certain that the failure of a 
few fire-box stays must always bring about an explosion 
entirely disastrous and violent to an extreme degree. 
If this were the case, catastrophes of the kind discussed 
would, we fear, be far more frequent than they are now. 
As to the means of preventing the failure of side stays, 
it is possible that the simplest remedy may in the end be 
the best. Let the stays be made of good copper, an 
inch and a-half in diameter instead of an inch, and spaced, 
say, 4}in. apart instead of 4in., which is now the normal 
pitch. It seems clear that the bigger the stay the less 
likely it is to be broken, either in the plate or in the body. 


THE HIGHER PLANE. 


THE National Cash Register Company, of Dayton, U.S.A., 
has devoted more attention to the welfare and comfort of its 
servants than any other manufacturing company in the 
world. It has provided them with bath-rooms, rest- 
rooms, libraries, luncheon-rooms; it has encouraged 
them to make suggestions and proposals, and has 
rewarded them by gifts and prizes; it has invited the 
boys whom it employs to plant out the yard with flowers, 
and has helped them in various ways to make their 
gardens a success and to beautify the works; it has 
reduced hours and increased wages ; it has never opposed 
labour unions. The principles on which it has conducted 
its business are based on ‘liberal. pay, shortened hours, 
mutual acquaintance, considerate treatment and co- 
operation with loyalty to our business, and all who are 
members of it.’’ What more could be demanded of any 
company? Could it do anything more to lead its 
people to that higher plane towards which the 
American workman—or is it his patron—has_ such 
aspirations ? Surely this was a paradise for workmen, 
where peace might be expected to reign uninterruptedly ; 
yet not so long ago they went on strike. 

There is in America a Mr. Halsey, a gentleman who 
has entered deeply into the study of labour economics. 
It is his views of why this strike arose that we wish to 
discuss, rather than the actual reasons as they appear to 
us after a careful perusal of the statement by the company. 
Mr. Halsey recently contributed his views to the American 
Machinist. The broad basis of his opinion is, that the 
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American workman is repelled by the attempt to assist him. 
Mr. Halsey has never thought that the system employed at 
Dayton could be a permanent success. His disbelief is 
based on “ the fact that no one with a well-developed sense 
of self-respect, whether workman or other servant, wants 
anything ‘done for him’ by an employer beyond just treat- 
ment, the provision of a comfortable place wherein to 
work, and payment for services rendered.” He considers 
that in what the company has done for its workpeople, it 
has exceeded these natural requirements, and that certain 
of its advances have, as we should say, a tendency to 
pauperise the workman by letting him profit by some- 
thing for which he has neither paid in money nor in 
labour. 

Mr. Halsey, in the formulation of such a principle, 
surely runs very close to a far more difficult problem. 
The only argument that has been seriously advanced by 
the owners of works conducted on the “ higher plane ”’ is 
that it pays. The directors of the company in question 
have said so over and over again. They invest a matter 
of 2 per cent. or so per annum in providing their workmen 
with, let us say, certain luxuries; but in return they 
believe they get a better class of workmen, and—at any 
rate up to the present—they have thought that their 
workmen were more contented than those of less well- 
conducted factories. There is no question of altruism 
here. They have thrown their bread upon the waters, 
but under the distinct understanding that it shall return 
to them in due course. In thisthe Dayton company has not 
differed from other companies in America, Germany, and 
England, which have adopted somewhat similar principles. 
The money spent on schools, baths, luncheon-rooms, «e., 
is spent solely as an investment. It pays, they say, to 
offer certain inducements ; it pays to encourage neatness and 
cleanliness; it pays to increase the self-respect of your work- 
men. The whole basis and argument in favour of the higher 
plane is that in benefiting the workmen the proprietors 
make a profit. Where, then, is the pauperisation which 
Mr. Halsey fears? And how would he get at the same 
end without taking the same course? Let us see. ‘To 
sum it all up,” he writes, ‘‘ men want pay, not gifts. Raise 
an employé’s wages and you add to his self-respect; 
systematically make presents to him and you cultivate 
the spirit of a waiter dependent on his tips, and if he has 
the self-respect to resent this, as he should, the gifts lead 
not to friendship, but to enmity.” Now, in fairness to 
Mr. Halsey it must be said that he is one of the strongest 
advocates of the premium plan—a method of paying by 
results—and that in seeming to advocate higher wages he 
has the application of the premium plan in view. On 
any other ground it would seem that self-respect is as 
much likely to be lost by the receipt of wages palpably 
excessive as by the acceptance of certain comforts 
gratuitously provided. The premium plan is, we 
believe, an excellent system, but up to. the present it 
has met almost as frequently with opposition as with 
approval from the workmen. It is not, we gather, 
employed at Dayton, and if the same end were reached 
by the provision of bath-rooms, libraries, &c., it seems to 
us unreasonable to quarrel with that method. One of 
Mr. Halsey’s arguments in favour of increasing wages 
rather than providing “ luxuries” is that expenditure on 
the latter impresses the workpeople with the opinion 
that the company is very rich, and they ask, Why not give 
us more money instead of paying for these things? That 
is probable enough, but should it not be possible to con- 
vince the people that the luxuries are provided for 
just the same reason that better shops, better ventilation, 
lighting, and warming—all of which Mr. Halsey approves 
—are now-a-days considered necessities—simply because 
they pay. 

In concluding this brief review of a particular 
phase of a _ subject which is of the greatest 
importance to engineers at the present time, we 
should like to call attention to what appears to be a very 
real difficulty. Mr. Miller makes use of it for a thrust at 
landlords. We do not wish to be understood to use it 
for the same purpose. It was estimated that the improve- 
ment in the appearance of the Dayton Works, from the 
laying out of gardens and so on, had increased the value 
of surrounding property some 20 to 30 per cent., and con- 
sequently that workmen living in the district would have 
to pay rents at that increased rate, and that the company, 
if it desired to make further extensions, would have to 
pay an enhanced value for the land. A complicated 
economic problem lies behind this aspect of the matter. 
Into it we have no wish to enter. We only call attention 
to it as an interesting incident of betterment which 
might in certain cases be of great importance, and yet 
might nevertheless be very readily overlooked. 


CHINESE COAL AND ENGLISH ENGINEERS. 


EnGuisH diplomatic endeavour has not scored many 
conspicuous successes in China in recent years, but neither 
that nor the troubles of the past year have prevented 
English commercial men from consolidating their position 
in the country. It is beyond question that the coal and 
iron resources of the Chinese Empire are enormous, and 
that in the future—it may be half a century hence or it 
may be within a decade—these resources will be developed 
either to supplement the demands of other parts of the 
world or to meet the needs of a native industry, or both; 
and the satisfactory point is that the principal coal and 
iron-bearing ground in the districts at present traversed, 
or soon to be traversed, by railways are under English 
control. The Pekin Syndicate’s concessions cover a 
large part of Shansi, where there is an area of 14,000 
square miles containing unlimited quantities of the best 
anthracite; and now an English company has bought up 
the Chinese undertaking which has been working the 
Kaiping coalfield. This field, it may be stated, is the only 
one that is worked by modern machinery and supervised 
by English engineers, and it is significant that its purchase 
was effected while the recent troubles were in their most 
acute stage. Possibly the outlook may have induced the 


Chinese shareholders to let the property go cheaply ; but 


we are not concerned with that. The capital of the new 
concern is a million sterling, with half a million in 6 per 
cent. debentures, the whole sum having been privately 
subscribed—a sufficient indication of high expectations 
when, as in this instance, the subscribers are practical 
men acquainted with the particular district and the 
possibilities of trade. The coal-beds are situated in the 
province of Chi-li, and are quite contiguous to the 
Tientsin- Newchwang railway, along the course of whose 
track they stretch for a good twenty miles, and with 
which the mines are connected by a private line. The 
coal in sight amounts to 60,500,000 tons, and it is esti- 
mated by the engineers that another 265,000,000 tons are 
undeveloped. The company has its own port at Ching 
Wan Tow, in the Gulf of Pechili; the 15-mile canal 
constructed by the native company connects with the 
Grand Canal and the whole of the vast system of inland 
waterways ; and at the shipping port are wharves, coal- 
yards, and other conveniences. There is a big demand 
for the coal in the interior and in the China Seas, and 
there is every reason why the new undertaking should do 
well—every reason why it should do better than the old 
one, which was exceedingly profitable to the proprietors. 
It was handed over on February 19th. For March the 
profits were £5200, because the railway was monopolised 
by the military; for April they reached £17,700 ; and for 
May, £19,600. If we put the average monthly profit at 
£20,000, which allows for next to no expansion of trade 
the return on the capital, after meeting the debenture 
charges, will be 20 per cent. 

Coal is the mineral which, so far as has been ascer- 
tained, exists in the greatest plentifulness in China. The 
coalfields of Shansi, as we have said, cover an area of 
14,000 square miles, and contain something like 
630,000,000,000 tons of anthracite—that is to say, enough 
to suffice for the wants of the world at present rate of 
consumption for over two thousand years. This practically 
immeasurable wealth of fuel is being made available by 
means of railways and the best modern appliances of 
mining, now that the state of the country permits of the 
resumption of peaceful avocations. The seams are found 
on a plateau between 2000ft. and 3000ft. above the sea- 
level in the south-east of the province. Throughout 
their whole extent there is no interruption in the continuity 
of the coal strata. If one takes into consideration that 
only a fine anthracite is found, that everywhere 
a seam of at least 15ft. to 20ft., and mostly from 20ft. to 
30ft., in thickness occurs, that the stratification may be 
taken as undisturbed, and that on all the edges of the 


terrace land, especially the east side, the coal 
seams crop through the nature of the superficial 
configuration; that, moreover, a wealth of rich 


iron ore is associated with this formation, one may 
well maintain, with Baron von Richthofen, that this 
coalfield is positively unique. Over a distance of 
180 geographical miles, as between Yang-tsong-hsien 
and Yu-hsien, one may almost at any point drive an adit 
for a certain distance directly into a seam of pure 
anthracite from 15ft. to 30ft. thick. In the province of 
Hunan are other extensive coal deposits. They extend 
from the northern slope of Nan-ling to near Siang-tan, 
that is, through upwards of two degrees of latitude and 
about the same of longitude, and comprise over 21,000 
square miles. About one-half of the ground is workable, 
and it is divided into equal portions, one being known 
as the Lui River coal, yielding anthracite, and the other 
as Siang River coal, which is bituminous and of no 
particular account. From end to end of the former field 
the coal is characterised by great purity. The methods 
at present employed in mining are not favourable to the 
complete exploitation of the mineral wealth of this or 
any other province. The abundance of coal croppings, 
and the ease of following a bed down an inclined shaft, 
cause a great many mines to be opened in succession, 
and little trouble to be taken to continue work to any 
considerable depth. In Honan, which is north of Hunan, 
and runs to the south bank of the Yellow River, there is 
an extensive coalfield in Lushan and Juchau. Here, as 
elsewhere, the Chinese work only those beds which are 
most favourable as regards position, thickness, and quality 
of fuel. The deposits which are mostly worked are from 
6ft. to 8ft. thick. They occur in conjunction with 
rich iron ore. Further north is the coal region 
of Honan-fu, which yields anthracite in considerable 
quantities, thus allowing avery densely populated country 
to be well supplied. At the front of Taihang-shan are 
more anthracite mines, the coal produced from which is 
described as clean, solid, very lustrous, and equal to that 
of eastern Shansi. As showing how primitive are the 
methods of work, it may be stated that the sides are 
secured by wicker work, and that a large windlass, turned 
by eight men, serves for hoisting the coal, which is raised in 
baskets containing 130 catties each. The annual output 
for the whole district does not exceed 300,000 tons, which 
is large for China. It is not to be inferred that the 
deposits of Shansi and Hunan exhaust the iron ores of 
China. Far fromit. In Shantung very fine ore—black 
oxide of iron—occurs in large quantities at Panshan. It 
is nearly pure metal. Near by is another description of 
ore associated with galena and silver, and at Chefoo itself 
more isfound. Pechi-li has also an abundance of iron and 
coal, and in the provinces of Shensi, Kan-su, Hunan, are 
other varieties, some of them described as excellent. 

It is not scarcely likely that anything more than a very 
small percentage of all this mineral wealth will become 
available; but there is hope now of an era of peaceful 
development in China, and with the construction of rail- 
ways through the coalfields, dormant resources must be 
exploited. Existing methods, save in Chi-li, are obsolete 
and quite unequal to any great output. Professor Drake, 
of the Imperial Tientsin University, gave not long ago the 
following account of the native practice in Shansi, the 
richest coalfield in the world:—‘t No steam is used for 
hoisting, nor are explosives employed in mining. The 
latter is done simply with pick and gad. The coal is 
hoisted by a windlass, which is run by men. At the larger 





mines the windlasses are about 5ft. in circumference, and 





have at either end a crank with a long arm, 
at which four or five men can_ work. About 
300 lb. of coal are hoisted at a time in baskets, 
The coal is mined by running tunnels through the 
coal-bed from the bottom of the shaft, and at intervals 
along the tunnel-ways large quantities of coal are re- 
moved, leaving more or less circular rooms, from 40ft. to 
50ft. in diameter. By these methods probably not less 
than 50,000 tons of coal are mined within this area per 
annum.” Jor local use the coal is carried away in little 
carts drawn by oxen; but the greater part is taken down 
the mountains by pack animals. For this transportation 
down the mountains only pack animals can be used, 
because the trails which must be used are very rough and 
steep. Over these trails there is, during fair weather, an 
almost continuous line of pack animals passing to and 
fro, and most of these are employed in carrying coal. 
Mules, donkeys, and men, each loaded with his pack of 
coal, are all similarly employed at this work. We do 
not anticipate a time such as some of our pessimists 
foresee, when the centre of coal-mining and steel pro- 
duction will be shifted from Europe and America to this 
province of China; but obviously there is plenty of room 
for development, and the provision of railways and effi- 
cient and modern mining machinery could not fail to benefit 
everyone concerned. The main obstacle is the hatred 
of the foreigner, and the superstition against disturbing 
the spirits of the earth. But these will be lived down in 


time. 
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IRON TRADE WAGES AND SALES, 


THINGS are going better both for masters and men in the 
iron trade of the kingdom. There is abundant evidence of 
this, and both parties are to be congratulated on the event. 
It is true that the accountants to the Wages Boards, alike 
in the North of England and the Midlands, have had to 
testify to a further reduction in the average selling price of 
iron during the months of May and June, but most of that 
business, it must be borne in mind, was booked at the low 
rates prevailing in the spring, and later contracts, it will be 
found, are on a rather more satisfactory basis. Business also 
is more abundant now in anticipation of the autumn 
requirements of consumers, and prices are trending up- 
wards all over the country. In the West of Scotland a 
material change for the better has come over the industrial 
position, and to-day there are not many of the Scotch 
ironmasters who do not believe that if we are not assured of 
another lengthened period of activity, we are at least safe for 
months against that depression which seemed at our door 
so recently. Steel ship plates are up to £6, less 5 per cent., 
and it is said will go higher, and shipbuilding on the Clyde 
is just now as prosperous as it ever has been, there being no 
fewer than 450,000 tons of work in hand—part of it well 
advanced, but the greater part in the initial stage. In the 
last few days orders for iron bars have been placed in the 
Coatbridge districts for markets which have not been 
customers for years. The wages ascertainment in Cleve- 
land shows a drop of 3s. 6d. per ton for May and June, 
leaving the net average at £6 18s., while the production 
—of the associated firms only, however—dropped to 
15,500 tons. But in the past six months there has 
been a big improvement. Shipbuilding on the North- 
East Coast is simply booming, and iron and stecl plates and 
angles have advanced 5s. per ton, plates being now 10s. per 
ton above the late minimum. Impressed with the improved 
situation which has appeared, buyers are hurrying up orders, 
and forward buying is more apparent than for a long time 
past. The official wages declaration in the Midlands registers 
a decrease in the average selling price for May and June of 
no less than 8s. 6d. per ton, an item which seems at first a 
very large reduction, and the net average selling price has 
fallen to £6 19s. 2d.; but the ironmasters are already 
experiencing some recovery from the depression of the first 
half of the year, and unmarked bars and tube-making strip 
have both been advanced. The make for May and June 
exceeded 28,000 tons, an increase of 2500 tons compared with 
the last statement, and the mills continue active. The 
Midland ironmasters are well advised in foregoing any drop 
in wages, and in the North previous wages are also 
confirmed. 


THE YORKSHIRE COKE TRADE, 


AFTER a remarkable run of prosperity, during which prices 
of coke were advanced to such a figure as to prevent iron 
being smelted at a profit, a fall of a serious nature set in, 
from which the trade is just beginning to show signs of im- 
provement. The large amount of money expended on ovens 
in Yorkshire has been a serious tax on the firms which pro- 
moted them. For some time coke has only been produced 
at a loss, even by firms who kept their ovens lighted. At the 
present time probably one-half of the ovens are laid 
idle. Recently a few have been lighted, and there seems 
to be a prospect of trade reviving. A large portion of the 
coke made is sent to North Lincolnshire, where smelting 
operations have for some time been scantily conducted. 
The Appleby Iron Company, has, however, put a disused 
furnace in blast, and arrangements are being made by the 
North Lincolnshire Iron Company, Frodingham, to re-start 
one of its furnaces which has been idle for some time. 
It is also stated that there are more inquiries for supplies 
of coke. At the present time good South Yorkshire smelting 
coke can be procured at 9s. to 9s. 6d. per ton at the ovens, 
but makers are on the lookout for higher prices, which alone 
can cause them to realise a working profit. 
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PNEUMATIC RAILWAY SIGNALS. for any reason}the interlocking mechanism is blocked, the 
rod F could not be moved, and the lever would remain fixed. 

ConrinuinG the description of the pneumatic installation | The valve M having been opened, the higher pressure supply 
for the working of points and signals at Grateley, on the | of 15 lb. per square inch is Jed direct to the cylinder O, the 
London and South-Western Railway, we will now proceed | result being that the piston is raised and the signal drops. 
to deal in detail with the actual apparatus employed. Fig. 1 |The diameter of the signal cylinders is 5in., and the total 





is a plan of the station yard, showing the disposition of the 
lines, points, and signals. It will be noticed that the cabin 
is placed on the up platform. At present it contains 72 
levers, of which 37 work 46 signals, 17 are for points and 
E.P. locks, and 18 are spare. The method of working 
applied to a signal is shown in Fig. 2, which is a diagra- 
matic sketch of the whole apparatus. Here A denotes the 
reservoir into which the compressed air is delivered from 
the compressors, and B the main 2in. trunk power pipe 
which extends throughout the whole system, and from 
which 3in. branches are taken to the signals and switches. 
The operating lever is marked C. As shown in the figure, its 
position is at ‘home ”—that is to say, it is pressed away 
from the operator as far as possible. The lever, which might 
be more properly called a slide, has in it two slots, in each of 
which works a roller attached to a rod. The rod F, the 





pressure exerted on the signal is therefore, with a working 
| pressure of 15in., 294 1b. When in this position the valve Q 
| isclosed, since the collar R has comeaway from contact with the 
| lever P, which has consequently dropped and opened the valve. 
| Now, when it is required to put the signal again to danger the 
| lever C is pushed in until the roller of piston-rod G is stopped 
| by coming against the shoulder shown in the slot E. This 
| movement is sufficient to admit compressed air through the 
| slide valve and through the pipe L to the valve N, which 

opens and admits compressed air to the top of the cylinder 
| O, forcing down the piston and raising the signal. As the 
| piston descends the collar R abuts against the lever P and 
| the valve Q is opened, allowing the compressed air to travel 

through the pipe S to the valve T, which admits compressed 
| air to the cylinder and raises the piston-rod G. The roller 

on the top of this travels up the inclined slot E forcing the 
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roller of which works in slot D, actuates the interlocking 
mechanism, as will be explained later. The piston-rod G, 
whoge roller works in the slot E, may be called the working and 
indicating rod, and its function will also be described later. H 
and I are the two portions of a slide valve, which is connected 
by a pipe J to the pressure pipe through a reducing valve. 
Its function is to work valves which determine the position 
of the signal, and it is connected by pipes K and L to relay 
valves Mand N. Oisacylinder which puts the signal up 
and down. P isa pivoted lever which actuates a valve Q, 
the lever itself being operated by a collar R on the piston 
rod of cylinder O. The duty of the valve Q is to admit 
compressed air to the pipe S, which is in communication 
with the valve T, whose function is to allow compressed air 
to pass from the pipe U to the locking cylinder G. The 
pipes carrying 15 1b. pressure are black, the operating and 
indicating pipes are shown white. 

With so much preliminary description the action of the 
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and forces the piston-rod G! up the slope of E!, and completes 
the stroke of the lever C, giving the signalman an indication 
that the switch is thrown over. We may here mention that 
we saw experiments made by which both signals and switches 
were prevented from going “‘ home” by means of wedges or 
similar obstruction. When this was done, no indication 
came back to the cabin, and, moreover, the signals and 
switches, depending on those experimented with, remained 
locked and could not be moved. On the motion plate e are 
two projections, f and g, which fit into notches in the locking 
bar d. The reverse process of opening the switch is almost 
exactly similar to the opening movement. The slide C is 
pushed in till the roller of piston-rod G abuts against the 
shoulder in slot E. Air is admitted through the pipe L to 
valve N, which in its turn admits air from the main B to the 
cylinder O, and pushes back the piston, taking the motion 
plate with it. The roller } travels up the incline in the slot 
a, and opens the switch; the rod R is again made to open 
the valve Q, which this time admits air to the pipe S and 
the valve T. On T being opened, the air forces up the piston- 
rod G, its roller travels up the slope of the slot E, and the 
slide or lever C goes “ home,” and in doing so lets the signal- 
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Fig. 1—PNEUMATIC SIGNALS AT GRATELEY STATION 


slide C home, so that automatically it is known to the signal- 
man that the signal has gone to danger, and at the same 
moment interlocking is brought about. At the end of 
each operation, t.c., of lowering or raising the signal, the 
actuating pipes are all automatically opened to atmosphere, 
high pressure only remaining in the main trunk line. This 
manifestly reduces the tendency to leakage. It will be 
noticed that there are three controlling pipes running from 
the signal-box to the signal, and one connection from the 
power main. 

In the case of switches the action is similar, though there 
are a certain number of points of difference. The sketch 
shown in Fig. 6 will demonstrate what these differences are. 
In the first place the lever or slide C has one of its slots 
differently formed to that in the signal lever. There are two 
inclines, E and E!, instead of one, and consequently two 
shoulders, and two pistons and piston-rods G and G!. 





This is because it is necessary to have an indication in the 





man know that all is safe. The locking projection f on the 
motion plate simultaneously enters its notch in rod d. 

From the foregoing description it will be seen that there 
are a number of parts which might get out of order. From 
experience in America this would seem to be far from being 
the case. For instance, in the yard at Buffalo, where the 
system has been at work since February 1st, 1898, there has 
not been a single stoppage, and the cost of repairs has only 
been 3°85 dols. The apparatus, therefore, has gone through 
two winters without derangement, which points to the fact 
that in this country there need be no stoppage on account of 
condensation and frost. Indeed, we are informed that con- 
densation at the low pressures employed may be disregarded. 
As regards cost, it is stated that the first cost will not be 
more than from 60 to 80 per cent. higher than that of an 
ordinary mechanical plant, while the cost of power and the 
maintenance is much less than the cost of maintenance of a 
mechanical plant under average conditions. At the Grand 






















































































whole system is easily understood. The lever, or slide C, when 
it is required to lower a signal, is pulled out. This moves the 
slide H and allows compressed air at the reduced pressure of 
from 4 lb. to 7 Ib. per square inch to flow into pipe K, 
communicating with the relay valve M. The construction 
of this valve is shown in Fig. 3 and Fig. 4. Fig. 3 shows 
the valve opened so as to admit air from the higher pressure 
supply to the outlet leading into the cylinder; and Fig. 4 is 
a section in a plane at right angles to that shown in Fig. 3. 
It shows the valve closed, and the cylinder open to exhaust 
through the passagese. From this view the construction of 
the valve can readily be seen. At the bottom is a flexible 
diaphragm, which can be acted on by the compressed air 
coming through the pipe K. On this diaphragm rests a disc 
fitted with a central vertical pin, which impinges on the 
underside of the valve. The valve is kept closed by means 
of a spring, which is very light, but strong enough to ensure 
that the valve returns to its seat. At the same moment that 
the foregoing operations have been taking place the inter- 
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PNEUMATIC SIGNALS—D/AGRAM OF CONNECTIONS, &c. 


closed. For the same reason it is also necessary to have four 
pipes running from the signal-box to the switch. The process, 
however, is almost exactly thesame. As shown in the figure, 
the points are open. To close them the lever is drawn out 
and the roller on the piston-rod G catches against the shoulder 
of the slot KE’. The movement has caused the slide H to 
travel sufficiently to force down the interlocking bar F, and 
to allow compressed air to enter the pipe K, and to open the 
valve M. Air at 15 1b. pressure from the power main B is 
thus allowed to enter the cylinder O—which is in the case of 
most switches 10in. in diameter, thus allowing a total force 
of 1178 lb. to be exerted—and the switch motion plate e is 
pushed forward. In e there are two slots,a and P. In the 
slot a travels a roller b, which is attached to the switch rod c. 
The motion of pushing the motion plate e forward causes the 
roller 6 to travel down the incline of slot a, and the 





switch is pulled over. Meanwhile the roller in the slot P, 
| which is connected by the rod R to the valve Q, has 


locking bar F has been forced down by the shape of the slot | been moved, and the valve Q opened. This allows com- 
in the lever or slide, and occupies the position shown in Fig. 5, | pressed air to pass along the pipe S! to the valve T!, which on 
which indicates the method of interlocking employed. If! being opened in consequence admits air into the cylinder 





signal-box, both when the switch is opened and when it is ; Central Station at New York it is reported that eight men are 


now employed instead of twenty-three, and that there is an 
estimated saving of between £3000 and £3500 a year. The 
power employed in working the system would appear to be 
verysmall. Itis stated that fora cabin of 100 levers under aver- 
age conditions the compressor should have a capacity of about 
100ft. of free air per minute. One cabin will nearly always 
take the place of two under the conditions existing in this 
country, and then the space occupied will not be prohibitive, 
even in the case of large stations, since the distance between 
the levers from centre to centre of handles is but 3in. 

A still further development is in course of being installed 
at Grateley, in the shape of automatic blocking. At the 
time of the inspection it was only fitted to one section, but 
we were enabled to see it in operation. It worked electrically, 
the various sections being insulated from one another, and 
the rails forming the conductors. When a train reaches the 
section it makes connection between rail and rail and com- 
pletes an electric circuit. This sends a current to the signal 
operating mechanism and throws the signal to danger, at 
the same time automatically returning the signal lever to the 
“home” position. 
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PORTABLE STAMP MILL 
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A NEW STEAM STAMP MILL. 


Tr appears highly probable that in the near future there 
will be a large increase in prospecting in South and West 
Africa, and a further demand for portable apparatus will 
result. It is not surprising, therefore, that inventors are 
turning their attention to the production of improved 
portable mills which shall combine the maximum efficiency 
with the minimum weight and cost. Suck an appliance is 
illustrated herewith. This machine uses steam as the motive 
power, and is capable of dealing with four tons of quartz in 


twenty-four hours, yet its weight, inclusive of foundations, is | 


only about 8cwt. As will be seen from the illustration, the 
mortar box, framing, shoes and dies, tables, water services, 
&c., are the same as in an ordinary prospecting gravitation 
plant, but in place of the cam shaft, cam and tappets, there 
are fitted on the cross frame three steam cylinders, the piston 
rods of which are also the stems to which the shoes are 
attached in the usual way. An automatic reciprocating 
valve to each cylinder, working in an extended portion of 
the casing, controls the admission of steam alternately to 











| resistance is put in or cut out by a change in the stator 
| connections only. Considering first the winding for poly- 
phase motors, a single turn is shown in the diagram—Fig. 1 
—short-circuited on itself, and with an end connection a a. 
In a two-pole field, as in the diagram, the E.M.F.’s induced 
in the two loops of the short-circuited winding are in opposi- | 
tion, and current must pass through the end connection a a. 
In a four-pole field, however, as may be seen from Fig. 2, the 
| 


| 

















either side of the piston, thus causing it to reciprocate with 
the stem and shoe. One of the chief features about this mill 
is the provision made for securing absolute and definite 
rotation of the stem, thereby ensuring more even wearing of 
the shoes and dies than is possible to obtain with the cam 
action usually employed. This is obtained by the intro- 
duction into the cylinder of a rifled bar, not fixed, but capable 
of rotation, and working through a rifled nut fixed in the 
piston recess. This rotary rifled bar is provided with ratchet 
gear, by means of which the required intermittent step-by- 
step rotary motion always in the same direction is imparted 
to the piston-rod and to the stamp head at each downward 
stroke. A copper fan-plate silvered and placed in front of the 
screens has been effectively employed to increase the amalga- 
mating area of the copper plates. 

Other important features of the mill are the high speed 
at which the stamps work, the large output relatively to the 
size of apparatus, the dispensing with separate steam or other 





Fig. 2 : 
points a and a are at the same potential, and current passes 
round the short-circuited turn and not through the end 
connection. Deri then winds the rotor with short-circuited 
turns of low resistance, having the end connections aa of 
comparatively high resistance. To start a motor of n poles, | 
the field connections are changed to give 4 m poles, so 
that the effective rotor windings include the resistances in 
aa: on reaching the normal speed, the field is changed to 
give n poles, when the end connections play no part in the 
rotor windings. 

The same principle is applied to single-phase motors in 











motors for driving, and the comparative smallness of vibra- 
tion. The mill, as shown, together with portable locomotive 
boiler, copper plates, water tanks, and accessories, only weigh 
avout 32 cwt. The battery may be seen at work on application 
to Hathorn and Co., 10, New Broad-street, London, E.C. 








DERI’S ALTERNATE-CURRENT MOTORS. 


PotyPHasE motors in their simplest form, with squirrel- 
cage rotors, have the defect of a low starting torque. This 
can be increased by introducing resistance into the rotor 
winding, but at the éxpense of efficiency. On the other | 
hand, if the rotor has an external resistance, which can be | 
cut out at normal speed, the motor loses its great advantage 
of simplicity. Induction motors fed with single-phase | 
current are worse off, in having no starting torque. This 
must be provided either by out-of-phase field windings, to 

















Fig. 1 


give a rotary field, or by giving the rotor a commutator by 
which its field can be displaced relatively to the inducing 
field. 

Herr Max Deri, of Vienna, has devised a motor—Fig. 3— 
with a very ingenious form of rotor winding, in which 
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Fig. 3—DERI ALTERNATE-CURRENT 


conjunction with a commutator, of as many bars as there are 
complete turns. In the motor shown at the Paris Exhibi- 
tion, the field windings could be changed to give either six | 


| ing the two windings permanently in series. 
| are so designed that at starting the six-pole winding takes 
| the greatest proportion of the pressure, while when the motor 
| is running nearly synchronously, the eight-pole winding 


| and 1903. 





or eight poles. In a six-pole field, the two loops of each 
complete turn are electrically in parallel and connected to 
the commutator as in a direct-current armature. Each pair 
of brushes is short-circuited and placed in a line, making an 
angle with the inducing field, while the rotor current passes 
through the high resistance end connections; on changing 
to an eight-pole field, the two loops of each turn are in series 
and short-circuited on themselves, so that the end connec. 
tions and commutator are without current, and the motor 
runs as an ordinary induction motor with squirrel-cage rotor, 
The commutator, therefore, so especially objectionable with 
alternate currents, is in action only while the motor is getting 
up speed. The field connections are changed over at the 
right speed by a centrifugal governor fixed on one end of the 
shaft, and the motor is reversed either by reversing the field 
or by moving the brushes. A 6 horse-power motor under 
examination testified to the value of Deri’s device by 
giving 2°6 times its normal torque at starting with only 30 
per cent. extra current. 

For small motors all change in the field connections can 
be avoided by winding it for six and eight poles, and connect- 
The windings 


takes the greater part. The commutator is, of course, 
always carrying a certain current, but at normal speed it is 
small. For high tension the automatic switch for changing 
the field connections would probably be inapplicable, and if 
difficulty were found in designing a high-tension switch to 


| work safely by hand, it would limit the use of the Deri 
| winding to low-tension motors, and be a serious bar to its 


introduction into a class of motor particularly suitable for 
high-tension work. 








LONDON TRAMWAY AFFAIRS. 


SEVERAL matters of interest in connection with metro- 
politan tramways have recently engaged the attention of the 
London County Council. The Council have already served 
notice upon the South London Tramways Company, in 


| accordance with the purchase clause of the Tramways Act, 


1870, requiring the company to sell to the Council about 
2+ miles of line in Battersea Park-road and York-road, 
between the Nine Elms Railway Station and a point near 
Lavender-road, Wandsworth. It is now proposed to serve a 
second notice on the company in regard to 43 miles of line 
in Wandsworth-road, York-road, Queen’s-road, and Falcon- 
road. It is also intended to deal similarly with the Wool- 
wich and South-East London Tramways Company, in 
relation to the lines, about 4? miles in length, in Greenwich 


| and Woolwich Lower-road, George-street, Church-street, and 


five other thoroughfares. In the case of the former company 
the compulsory powers of purchase are being gradually 
brought into operation, and the remainder of the company’s 
system will come within the scope of the clause in 1902 
The above-mentioned lines of the latter company 
comprise the whole of its undertaking. 

It has been found that the tramway depdét in Camberwell 
New-road, together with adjoining property which it was 
proposed to acquire, is not quite suitable asa site for the 


| erection of the generating station required in connection 


with the proposed operation of the Council’s tramways by 
electricity. In the first place, difficulties have arisen 
in regard to the projected coal siding in connection with the 
London, Chatham, and Dover Railway. The company is 
willing to enter into an agreement for this purpose, but it 
stipulates that the use of the siding shall be restricted to 
three hours during the night. It is impossible to entertain 
this condition in view of the large consumption of coal which 
would take place at the power station, whilst in the event 
of there not being at any time a sufficient quantity of fuel 
available for use, the station would be debarred from obtaining 
a fresh supply by rail except within the specified hours, and 
thus the supply of power might be seriously imperilled. The 
second difficulty is that as the site is not at the waterside, 
engines of the condensing type could not be used, or 
the large quantity of water required would have to be 
procured from the local company in the ordinary way. 
In the third place, obstacles have been encountered in 
securing a proper site for the reinstatement of the school 
premises which form the 
property adjoining the 
tramway depét which was 
to have been purchased 
under the scheme. In 
these circumstances it has 
been necessary to find 
another site for the power 
station, and the Highways 
Committee has selected the 
Greenwich tramways depot. 
which is the freehold pro- 
perty of the Council, for 
this purpose. In a report 
on the subject it is stated 
that, although the site has 
not the benefit of being 
near the centre of the tram- 
way system, the loss of cur- 
rent in transmission will be 
a very slight matter com- 
pared with the advantages 
afforded by the use of the 
position for a power station. 
The depét has a frontage to 
the river Thames, and by 
this means facilities would 
be available for the unload- 
ing of coal from barges 
directly on to the premises, 
and the supply of coal 
would be effected without 
any restriction in regard to 
times of delivery. In addi- 
tion to this the water diffi- 
culty will be overcome, and 
it will be possible to arrange 
for the adoption of con- 
densing engines. Another 
advantage of the Green- 
MOTOR wich site is shown by the 
fact that the additional property required to be obtained will 
only cost £30,000, whereas the expenditure on that adjoining 
the Camberwell depét is estimated at £80,000. 
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About two years ago the County Ccuncil instructed the 
Highways Committee to inquire and report as to the prac- 
ticability of constructing a shallow underground electric 
tramway from Westminster vid Parliament-street, the 
Strand, Fleet-street, and Cheapside, to the Bank, and thence 
under Moorgate-street to the tramway terminus at Finsbury- 
pavement, on a similar principle to the lines laid under 
Andrassy-strasse, Buda Pesth, and in Boston, U.S. A report 
on the subject has now been presented by the Committee, 
stating that careful consideration is being given to the 
question, and that valuable reports have been prepared by 
the Council's officers in connection with the matter. Since the 
date of the instruction, however, the services of an electrical 
engineer have been obtained, and as the development of shallow 
underground tramways is largely of American origin, it has 
occurred to the Committee that it would be advisable for 
the electrical engineer and the tramways manager to visit 
that continent for the purpose of observing in what way 
such schemes have been carried out, and to report whether 
similar projects could with advantage be proceeded with in 
London, At the same time, the two gentlemen would be 
able to obtain useful information as to the latest develop- 
ments in America of the application of electrical and other 
forms of mechanical traction to tramways in tlat country. 
It is proposed that, in order to make a 


It is 8in. wide. 
The bed 


and is in contact with eight teeth at a time. 
The machine will plane 6ft. Gin. square by 16ft. long. 
is 27in. deep and 39in. between the centres of the vees. 
total weight is 28 tons. 








STEAM CRANE EXCAVATOR. 


BrLow we illustrate a type of steam excavator constructed 





by John H. Wilson and Co., Limited, engineers, Sandhills, | 


Liverpool, which has been used on some of the largest rail- 
way and dock works throughout the world. 
consists of a specially constructed 12-ton locomotive steam 
crane, with an excavator attached to the jib, as shown in our 


engraving, the whole being carried on a steel truck fitted | 


with wheels to run on the standard 4ft. 84in. gauge, and with 
four additional wheels on the same axle to run on a 7ft. 2in. 
gauge packing rail when excavating or lifting the heaviest 
loads. The engines have two cylinders Sin. in diameter by 
12in. stroke, and are fitted with link reversing gear. These 


cylinders work all the various motions of the crane by suit- | 


able gears in the usual way. The boiler is of a special 
marine type construction, giving a large percentage of heat- 


The | 


The machine | 


| has a bucket with a capacity of one and a-half or two cubic 
yards, according to the nature of the ground to be excavated. 
The principal feature of the excavator is the method by 
which the bucket is fed up to its work. This is done by a 

| special steam cylinder which is bolted to the arms carrying 
| the bucket, and by means of which the bucket can be moved 
in or out a distance of 2ft. as desired. In making a cut, the 

| bucket is first lowered to the bottom of the cutting, and then 
| fed up to its work by the steam cylinder mentioned, the 
| valves of which are controlled from the footplate of the 
| machine. The lifting gear is then applied, and the bucket is 
| swept up the face of the cutting by means of the lifting gear. 
| Should any obstacle be met with, the bucket can be drawn 
| back by the steam cylinder till it clears the obstruction. In 
| practice entire cuttings up to 20ft. deep and 40ft. wide have 
| been worked by these machines, the output varying from 150 
| to 300 wagons of four cubic yards each per day of eleven 


| hours. 








| THE LANZI COPPER AND LEAD MINES. 





Tue British Vice-consul at Leghorn—Mr. Carmichael— 

| writes most enthusiastically, in his report for the year 1900, 
concerning some ancient copper and lead mines which have 
been acquired and are now being opened up by an English 
company. The mines are situated at Lanzi, near Campiglia, 
in the south of the province of Pisa. The mines, it appears, 
were known to the Romans, and there are abundant tracings 
of their workings all along the copper veins. It also seems 
| that the mines have been worked from time to time 
under different owners during the past century. Evi- 
dently, however, none of these former workers appear to 
have fully appreciated the rich and valuable nature of tke 
| mines. The property is some 1350 acres in extent, and its 
| geological conformation is clay slate, overlain by a bed of 
marble of the average thickness of 400ft. There are five 

metallic fissure lodes, one of lead in the form of lead sulphide 

| and zinc blende, and four of copper in the form of the 
sulphides. Each of the lodes is over 100ft. wide, the lead 
lode being 110ft., and one of the copper lodes as much as 
| 130ft. in width. The lead and zinc ore is now being raised 
| in considerable quantity. In the copper lodes, work is to be 
carried on underneath the huge Roman and Italian stopes, 

which, judging from the ancient slag which remains, 
| apparently yielded large quantities of copper sulphides. The 
| old workings, however, only proceeded to ashort depth. The 
deepest point attained at the date of the report in the 

new workings was 130ft., but air compressors and general 

mining machinery were rapidly being brought to the 

spot, and the consul remarks:—‘It is evidently the 

intention of the present owners to develop the mines on a 

large scale.” At the depth of 130ft. one of the copper lodes 

| has been cut through, and measures 110ft. The lode at this 
point is said to show copper throughout, sometimes associated 
| with iron pyrites, and sometimes chalcopyrites is distributed 
through a gangue of silica hornblende. The number of men 

employed when the Consul wrote was 240, working the 

twenty-four hours in three shifts. The engineer in charge 

estimates that 1000 will be at work in twelve months’ time. 

The Consul suggests the possibility of as many as 10,000 men 

| being employed during the next ten years. None of the 
ores will be exported, it being intended to erect large smelt- 
ing works and reduce all the ores to metal on the spot. The 
nearest railway station is San Vincenzo, on the Rome-Pisa 
line, and to this station it is proposed to run a light railway. 





thorough investigation, the tour should be 
of six weeks’ duration, four of which will 
form the annual holiday of the officers in 
question. 

It has also been decided to carry out 
some further tramway schemes, in addition 
to those which were recently mentioned in 
these columns. The new proposals are for 
the construction for electric traction of about 
five miles and a-half of tramways, at an esti- 
mated cost of £175,400, and of £87,800 for 
street widenings in connection with the lines. 
The first projects the laying of a tramway 
along the Victoria Embankment from West- 
minster Bridge to Blackfriars Bridge; the 
second, along Elgin-avenue from the prc- 
posed tramways in Edgware-road to join the 
Harrow-road and Paddington tramways in 
Harrow-road ; the third, from Trafalgar-road, 
Greenwich, vid Blackwall-lane, to the 
southern approach to Blackwall Tunnel ; 
and the fourth, from the Herbert Hospital, 
Woolwich, vid Wellhall-lane, to Eltham, and 
thence to Eltham Park. 


ELECTRICALLY-DRIVEN PLANING 
MACHINE. 

Wer illustrate above a large planing 
machine made recently by Butler and Co., 
of Halifax, for Browett, Lindley, and Co., 
Limited. It is electrically-driven. The 
counter-shaft is carried on steel girders 
bolted to special brackets on the top of the 
machine, and the motor, fitted with a raw 
hide pinion, drives a large spur wheel keyed 
to it. The motor is of the enclosed type. 
The drive is duplicated, two belts being em- 
ployed for the cut and two for the reverse 
stroke. The amount of movement necessary 
to effect the reverse isthereby greatly reduced. 
The belts are each Qin. wide. The gear- 
ing is mounted in a frame arranged inside 
the bed. The convenience of being able to 
remove the gearing as a whole when repair 
or alteration is required is apparent. The 
feed motion is independent of the strap 
guide motion, and can be adjusted while the 
machine is running to eight variations of 
feed. The tool-box is of an improved form 
on a swivel, so that a straight tool may be 
used for side work. The cross slide may be 
raised by power. The machine cuts at 20ft., 
and returns at GOft. per minute, and, it is 
stated, will take two cuts lin. deep with jin. feed in hard cast 
iron with no difficulty or vibration at this speed. The gearing 
and racks are machine cut. The rack wheel is 34in. diameter, 

















STEAM EXCAVATOR 


ing surface, and is easily accessible for cleaning and repairs, 


and at the same time provides for the centre of gravity of 


the machine being kept as low as possible. The excavator 


The nearest convenient port of importance is Leghorn, forty- 
five miles away, which port may look to benefit in tangible 
form by the new industry. 
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FIRE-BOX OF EXPLODED LOCOMOTIVE BOILER 
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THE KNOTTINGLEY BOILER EXPLOSION. 


Tue following is the text of Mr. Carlton’s report on the 
explosion which took place on the 11th of March between 
Knottingley and Sudforth-lane, on the Lancashire and 
Yorkshire Railway :— 

Description and principal dimensions of the boiler.—The boiler was 
of the ordinary locomotive type, and was fitted with a Belpaire 
fire-box. The shell was made of steel, the fire-box of copper, the 
longitudinal and transverse stays of iron, and the fire-box stays of 
a copper-zinc alloy made by the company. The barrel was formed 
of two rings of plates, the longitudinal seams of which were 
double-strapped and double-riveted. The thicknesses of the 
various parts were as follows:—Barrel, outside wrapper and end 
plates }in., saddle plate Zin., smoke-box tube plate Zin., inside 
wrapper plate }in., back plate and lower part of the fire-box tube 
plate 3in.; the upper part of the last-named plate where it 
received the tubes was lin. thick. p 

The roof of the fire-box was supported by wrought iron stays 
llin. diameter, pitched 3Zin. longitudinally by 4gin. transversely, 
the three rows nearest the tube plate being link stays. The stays 
in the sides and ends of the fire-box were lin. diameter, and were 
screwed with 11 threads per inch ; they were reduced in the body 
to }in. diameter, and were pitched barely 4in. apart ; the ends 
were riveted over. The seams in the fire-box were single-riveted 





with rivets Zin, diameter, pitched 1jin. apart. The upper parts of 


| the boiler ends were supported by 12 lo 
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itudinal stays, and the 
sides of the outside shell above the roof of the inner box by 24 
transverse stays.* The foundation ring was made of cast steel ; it 
was single-riveted except at the corners, where it was double- 
riveted to the outside plates. 

The barrel was 4ft. 10in. mean diameter, and contained 239 
steel tubes 2in, diameter ; the length between the tube plates was 
15ft. A steam dome lft. 10?in. diameter by ft. 10in. high was 
attached about the middle of the barrel. 

The copper fire-box was 7ft. 53in. in length inside at the bottom, 
and 7ft. ljin. at the top; the width inside at the bottom was 
3ft. 6in.; the sides were parallel for a distance of 2ft. 6in. from 
the bottom, above which height the box widened gradually to 
4ft, 23in.; the sides then continued parallel again until they curved 
into the roof ; the inside height was 6ft. 3jin. The external fire- 
box was 8ft. lin. in length outside, and 4ft. lin. and 5ft. 1jin. in 
width at the bottom and top respectively. The width of the 
water space at the lower part of the sides was 2hin., and at the 
upper part 4Jin. The total length of the boiler was 25ft. 3in.; it 
was an unusually large one, and worked ata pressure of 175 1b, 
per square inch. 

The usual mountings were provided; the safety valves were of 
the Ramsbottom type, 3in. diameter. Two water gauges and two 
injectors were provided. Three fusible plugs were fitted in the 
copper roof plate—one on the left side near the back, one in the 
centre, and the other at the right side near the tube plate. 


Nature of the explosion.—The explosion was a very violent one ; 
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the left side of the copper fire-box with part of the roof-plate 
separated from the stays, and was blown against the opposite side, 
the superficial area of the plate torn away being nearly 60 square 
feet. The foundation ring was broken in several places ; both 
sides of the outside shell were — left side 18in., the other 
5in., and the back was also bulged. 

The engine frames were forced apart, the fastenings being 
broken ; the left trailing wheel was cracked, and the axle, which 
was 7hin. diameter, was bent. The boiler was hurled a distance 
of about 174ft., and as the engine was travelling tender first, and 
the outrush of steam chiefly occurred from the left side of the fire- 
box, the boiler took an oblique course in the opposite direction to 
that in which the engine was going. In its flight through the air 
it was probably revolving on a transverse axis and struck the 
ground with great force, crushing in the top of the external shell 
as well as the part of the copper box that remained standing near 
the back; many of the unbroken roof stays were bent and distorted 
by the fall. One of the safety valve chests was broken off and the 
other mountings were seriously damaged. 

A large number of the coal trucks were thrown down the em- 
bankment over which the train was passing, and smashed ; the 
permanent way was damaged, and the driver and fireman were 
both killed. Fortunately, the explosion occurred in open country, 
and the boiler alighted in a field, 

Cause of the ex:plosion.—The explosion was, in my opinion, caused 
by the failure of a group of stays on the left side of the fire-box, 
immediately below the brick arch—see above. A few of the stays 
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composing this group had been broken for some time before the | and about half-an-hour afterwards, when the summit of the incline | upper rows on the left side, and only one in the sixth. Moreover 
explosion took place, the fractures having the discoloured appear- | approaching the Canal Bridge at Sudforth-lane was almost reached, | the roof stays at the point of fracture were all slightly bent 
ance that is produced by contact with water ; the other stays in | the boiler exploded. ‘he incline is only a short one, and from the | from the left, showing that it was not a direct tensile pull that 
the group were partly cracked at the bottom of the threads, the | statement of the guard the brake van had not quite reached the | broke them. 
fractures in each case being within the copper plate, two or three | foot of it. This gentleman also stated that the riveting in the fire-box and 
threads below the riveted head. Some of the partly fractured I examined the boiler afterwards ; some days had elapsed since | the width of the water space were in accordance with modern 
stays appear eventually to have failed altogether, and the plate | the explosion, but it had been left undisturbed in the field where | practice. 1 think little fault can be found with the riveting, 
being thus unsupported over a considerable area consequently | it fell, except that the fusible plug in the centre of the roof plate | which was designed to render the seam tight; in fact, the rup- 
bulged. The surrounding stays being then unable to sustain the | had been removed, and when it was afterwards handed to me the | ture chiefly occurred through the solid plate. It is also probable 
additional load, a number of them failed by having the ends | lead was melted out of it. that the width of the water space is not less than in the boilers 
broken off ; in others the plate slipped over the ends of the stays. Judging from the appearance of the stay holes, and the general | of some other companies ; it may not even be so narrow as in 
It then ripped away from the forward side and bottom of the box, | character ofthe rupture, I amof opinion that the part indicated inthe | some locomotives recently built ; but, in my opinion, it is not 
and a violent explosion ensued. figure, page 154, wasthe first to bulge. Afterthesideplatehad sepa- | wide enough for the conditions which exist when fire-boxes are 
General remarks,—The boiler was a ges opted new one, the | rated from the whole of the stays, the back plate and tube plate were | made abnormally high and long, as in this boiler. 
engine to which it was attached having only left the workshop on | pulled inwards, and rupture of the plates began. Commencing When brick arches are fitted in fire-boxes, the products of com- 
August 21st last. It was built by the Lancashire and Yorkshire | from each top corner of the fire-box on the left side, the roof | bustion from all parts of the grate converge towards the end of 
Railway Company at Horwich, and was known as No. 676. On | plate was torn rather more than half way across in two converging | the arch on their way to the tubes ; the sides of the fire-box, 
August 24th it passed into the Goole district, and remained in | lines ; the nutted iron stays between the lines of rupture appear | locally, are therefore exposed to intense heat, due to the large 
service there until it exploded. The company have forty engines | to have offered great resistance to fracture ; the stays in each row | volume of hot gases which passes this part, and which rapidly 
running with boilers similar to this one, the first one having been | failed simultaneously, and the rows in succession, by the nutted | sweeps the chilled gases away from the plates. The volume of 
turned out in February, 1899. Twenty of them are on passenger | ends being torn off. In this operation the plate was sharply bent | hot gases and heat transmitted locally through the sides is 
engines, which have run an aggregate of about 1,000,000 miles; the | as each row failed, forming a longitudinal corrugation, the latter | greater in long than in short fire-boxes, and unless ample pro- 
remainder are on goods engines, four of which, including No. 676, | being upwards against the pressure. The holes in the roof plate | vision is made for the steam generated at the sides to get rapidly 
were employed in the mineral traffic in the Goole district, and the | were elongated transversely, showing clearly the direction of the | away, and for water to take its place, hotter fire-boxes will be the 
latter are said to be the only four of this type that have given | force that caused the plate to rupture. The side plate about the | result. Such provision would be made by widening the water 
serious trouble. When No. 676 exploded it had run a distance of | same instant tore away from the bottom and forward end, fracture | spaces. It is not made by retaining or decreasing the width of 
only 15,007 miles. When the boiler was completed it was tested in | at the bottom occurring chiefly through the solid plate where it | the water space, and at the same time increasing not only the 
the works by hydraulic pressure to 220 lb. per square inch, heated | followed the outline of the rivet heads in the seam, and at the | length and height of the fire-box, but the working pressure also. 
water being used. As, however, the margin above the working | end through the vertical seam of rivets. The ruptured plate was | As the steam rises up the sides it increases in volume, as every 
pressure was only 451b., such a test can only be regarded as a| then driven across the box against the opposite side, and was | unit of heating surface is giving off steam, and as about 10 cubic 
caulking test, and except as such was of little practical value, pierced by one of the fire-bar bearers on that side. The part of | feet or more per second are generated in one of these boilers when 
A few months after No. 676 began running leakages from the | the roof plate situated between the ruptured portion and the tube | it is being hard worked, most of it from the fire-box, the volume of 
tube ends and side stays in the fire-box became pie end these, as | plate remained standing, and was found to be perfectly square and | rising steam at a height of 24ft. will be considerable, and will not, 
a rule, were stopped by re-expanding the tubes and hammering up |} uninjured. When the ruptured plate was cut outa large bulge was | I think, leave much room for water when the width of the space at 
the ends of the stays. A number of the stays were afterwards | revealed on the right side, covering an area containing about ninety | that height is only 2}in., and unless the water can circulate and 
found to be defective and were renewed, the following being the | stays, all of which were broken, the fracture in every case occurring, | get in contact with the copper plate the temperature of the latter 
particulars of such renewals :—Week ending December 15th, one | as far as could be seen, two or three threads below the riveted | will rise, and a corresponding weakening of the material ensue. 
stay renewed on the left side of the fire-box. Week ending | head within the copper plate. The steel and copper plates were After the explosion the company tested by hydraulic pressure 
December 29th, one stay renewed on the left side of the fire-box. | both bulged, in opposite directions ; it would therefore appear that | one of the boilers that had been working in the Goole district 
Week ending January 1st, one stay renewed on the right side of | these bulges were caused by internal pressure. Had the shock of | similar to No. 676. At 4851b. the left side bulged between the 
the box. Week ending February 2lst, eight stays were renewed, | the impact with the ground caused the bulge, both plates, being | brick arch and the back plate—vide below—but the stays imme- 
six on the right side and two on the left ; five of these were cracked | tied together, would have gone the same way. diately forward of the bulge below the arch had been renewed, and 
and three were broken. The chief mechanical engineer for the company, while making | it will be observed from the drawings that the area covering the 
The six staysreferred to formed agroup, and the plate was bulged. | no definite statement at this inquiry, gave expression at the inquest | bulged part and the group of renewed stays is strikingly similar in 
Notwithstanding the above repairs, reports of leakages by the | to the opinion that the explosion was due to shortness of water. | position and shape, not only to the bulge on the right-hand side of 
drivers were most frequent, no less than twenty-nine entries | He admitted there was no evidence of overheating of the crown | the exploded boiler, but also to the area containing the broken and 
plate, except that the centre fusible plug was melted, and from | defective stays on the left side, and it should be further noted that 
this he suggested that “he water may have been rather low in the | the position of the group of renewed stays—which had manifestly 
boiler, and that in ascending the gradient, and going round the | been the most defective—corresponds with the group of defective 


















































































































PAS ASAPAPAPARARATA- stays in No. 676 boiler, the failure 
VX yay YY YY UY yp “AKA Noy) of which I attributed from the 
HAlel tT} ou tied St lle i first to be the cause of the ex- 
17 |] e | et ||@ HN] ' Pee = = 29.» plosion, 

“alt 1} | | so sf as ee i 0]0o0000000000000000000 F—  — When new the fire-box would 
ya a ae At || te || | ae j } a probably pe pay a water 
4 A_g)@Ah Apogh@gh Ahern nmr <hedh— j ao 10 © 60 0 0-0 6.0 0 0.6.08 0 8° 0 O'< pressure of not less than 1100 1b. 
_—7--<Y fl fu fH Ff F {Ht -y f}—ar j i a | ote _ S } a ear per square inch, whereas when 

te a as i 2 10 0 0 0 fe) 6000600006 6 0 ¢ - mie 
Cee H j tested six months later it failed 
f 02020 02 2 ' oO |0 ° 000 90 Cc 6.0 0:0 < at 4851b., which is only 44 per 
CG) <0) 620 Oe — ae, a og o's Ae pee ; cent. of the original strength, and 
OXO 0926262 \ ‘ 7 Z a a mene a8 gives a factor of safety of only 
O62 O io fe) 2°77, which is far too small a 
06 026 | margin for a fire-box, the material 
96262 y of which depreciates as the tem- 
perature increases, This feature 
is one of the utmost importance, 


though possibly it does not always 
receive sufficient consideration. 
Assuming the plates to have 
been working at a temperature 
approaching 700 deg. Fah. at the 
hottest part of the sides where 
overheating and bulging most fre- 
quently occur, the tensile strength 
of the copper would fall about 
40 per cent., and the alloy that 
was used possibly 50 per cent. 
Reducing the factor of safety 
obtained at the test the latter 
amount, it becomes only 1°38, 
and does not take into considera- 
tion the heavy cross- breaking 
stress that these stays are exposed 
to, but which is generally recog- 
nised. Having regard to these 




























T 
ath i 
= 


SAA“ PA BIPASS PA 1 PPA Pare S 
SNS 


Sravs Marxeo Tous @ are Reneweo Sravs of Copper 



















? OD 6. OS og Oia a | circumstances, this boiler, in my 
Polo C 00 S 4 » @ Broxe in THE Copper Pate at rue Hyoraucic Test opinion, was also unsafe when it 

ceased working. 
mo. Oo 6 6-64. 6° °O".6 tt ae die its tiles 7 Mr. Riches considers that a 
De eke neenindnccmsel - + Pam: oi Pm Mamas Ti alga 
DOO ws TESTED FIRE-BOX heads and plate, but the heat is 





rapidly reduced as the water 
sideis approached. Copper, how- 
curve tender first, the left side of the roof became bare and over- , ever, is an excellent conductor of heat, and supposing it fell, in 
heated owing to the boiler being inclined from the perpendicular | passing through the }in. plate, to the temperature of the steam on 
through the super-elevation of the outside rail at the curve. The | the water side, which is improbable, it would still give a mean 
engine, however, had only been about thirty seconds on the | temperature of 600 deg. Fah. about. 
gradient, and the curve being a sharp one, and the speed of the The cracks in the stays appear to have been due to bending 
referring to leakages from the fire-box having been made in the engine about twenty miles an hour, the water in the boiler, | actions, produced by the expansion and contraction of the copper 
report-book at Goole between January 3rd and March 9th in- | if it were not surging about over the roof, would tend to heap up | fire-box and by the difference of the temperature and expansion of 
clusive ; some of the leakages being described as bad, others as | on the left side owing to the action of centrifugal force. | the copper and steel plates, the coefficients of expansion of the 
very bad. On January 28th a loaded train was left at Glasshough- | Moreover, in ascending the radient the speed would be reduced, | two metals being different, the ratio being about 3 to 2. The 
ton because the driver could not get sufficient steam to start the | the water would therefore also tend to flow to the leading end of defects, however, were almost wholly confined to the short stays 
train owing to leakages in the fire-box. On March 8th, at Hems- the boiler—in this case the fire-box end—and these actions would | in the narrow parallel part of the water space, where, I suggest 
worth the number of wagons in the train had to be reduced for largely, if not wholly, neutralise the effect of the incline and super- | the heat was greatest, and it would appear as though these 
the same reason. On Saturday, March 9th, the last time the engine elevation of the outside rail on the water level. Even had the roof | stays were too short and rigid to resist the bending action 
was in the shed, a fitter named Lewis examined the fire-box. He | plate been bare while the engine was on the incline, a pericd of | indefinitely or to yield without racking the holes, and causing 
found leakages at some of the tubes and stays—the former he re- | thirty seconds is too short for overheating to occur when saturated leakage. : 
expanded ; the latter, which were in the middle of each side, he | steam is in contact with the plate. It bas been calculated that if I am also of opinion that the continued riveting of the ends of the 
made tight by hammering the ends. He was of opinion that none | a train travelling sixty miles an hour be brought toa stand in | leaky stays assisted to develop the cracks, and may have produced 
of them were broken or defective, but in this he would appear to 1496ft., the fire-box top—if it be the trailing end—might be | some of them, as it is well known that the repeated hammering of 
have been mistaken. absolutely bare for a period of thirty-five seconds, although | stay ends will cause them to drop off, especially when the opposite 
The boiler was washed out during the week end, and on Monday before the brakes were applied the . roof may have been end of the stay that is being hammered is not ‘“‘held up” at the 
following, March 11th, the engine was taken out in charge of the | well covered with water. Further, in one of the experi- | time, and it is only when the lagging is removed that the stays can 
regular driver, whose name was Gibson. Some empty wagons | ments on red-hot furnaces made by the Manchester Steam be held up properly, z.¢., when the boiler is being built, or when it 
were taken to Whitwood ; the engine then proceeded to Wheldale | Users’ Association, brisk fires Yin. deep were burning in the | is laid off for extensive repairs. 
Colliery and Glasshoughton, where a full train-load of 54 or 55 furnaces of a Lancashire boiler, the dampers were full open, the Analyses of the metalof several of the fractured stays were attached 
wagons of coal was taken up for Goole. On the outward journey = was 294 lb. per square inch, and the safety valves were to the report. The material closely resembles Muntz metal in the pro- 
the fire-box leaked, but improved on the return journey. During lowing off fiercely. Eighteen minutes elapsed after the water portions of copper and zinc ; it also contains a small quantity of 
this run the safety valves lifted freely, the water gauges and feed had been brought down to the level of the furnace crown before | iron, and much lead is present, due to the use of impure spelter. 
injectors worked satisfactorily, and when Gibson was relieved by | the lead plug in the crown melted, and after 234 minutes had | At a temperature descri as ** black hot ” Muntz metal and other 
the deceased driver Marshall at 4.10 p.m., he considered there was elapsed the plates were only bulged and not ruptured. The roof | brasses become weak and brittle, and are therefore unsuitable for 
nothing in the condition of the boiler to call for comment. This | of a locomotive boiler fitted with nutted iron stays is stronger than fire-box stays. A letter to this effect appeared in THE ENGINEER 
statement was corroborated by the evidence of the fireman, who | the crown plate of a Lancashire boiler. Had overheating been the | on April 19th last from Mr. Muntz, one of the direct successors of 
also stated that he had been the regular fireman on this engine, and | cause of the explosion there must have been unmistakeable the original manufacturer. The cause of the instability in these 
he had never before seen a boiler leak so badly or so continuously | evidence of it afterwards, and it is significant that the fusible plug | metals is explained in the reports of the Alloys Research Committee, 
as thisone; that it leaked with unusual frequency is admitted | on the left side of the fire-box, which would have been the first to | in the course of whose most valuable investigations a low eutectic 
by the officials of the company. be exposed to heat, was not melted. : 7 or freezing point was discovered in the cooling curve of this alloy 
After Marshall took charge, the engine proceeded to Whitwood Mr. T. Hurry Riches, locomotive superintendent of the Taff Vale | at a temperature of 842 deg. Fah. The addition to the alloy of a 
with 41 empty wagons; it then went to Glasshoughton and took up | Railway, has also given evidence as to the probable cause of the | quantity of iron, it is pointed out, will diminish the fusibility of the 
a load of 6d wagons of coal, Water was taken at the usual places, | explosion, He had not seen the boiler, but had seen photographs | eutectic ; but it is doubtful whether the small quantity that was 
and the driver told the guard that he would not require to stop for | of it. He thought the fire-box had been short of water and that | added in thiscase would have much effect, and the presence of so 
water again until he got to Whitley Bridge, which was the regular | some of the upper stays on the left side had been defective. | much lead would be injurious at high temperatures. | There 
stopping place for this purpose. In view of the guard’s statement | The peculiar appearance of the stays, to which Mr. Riches refers | seems from the analyses to have been little or no de-zincification 
that there was less shunting than usual at Glasshoughton, owing | in his evidence, is partly the result of foreshortening in the photo- | of the alloy ; the results of the mechanical tests attached afford 
to the train being ready made up for them, there is every reason graph, and partly the result of the crushing in of the external | additional proof of this; tested cold the material is good. 
to suppose that there was plenty of water in the tender when the | roof plate when the boiler struck the ground, which spread the | : The company manufactured the alloy themselves, and rolled it 
explosion took place, The train left Glasshoughton at 6.20 p.m. | roof stays somewhat. There were no defective stays in the five | into bars, The workshop proportions of the component parts 
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were as follows:—Copper, 62 1b.; zinc, 38 lb.; iron, 6 oz.; the 
analyses closely approximate to these proportions. he melting 
and mixing of the metals was carefully done, but the materials 
used were not always analysed. About two years ago the alloy 
was tested at the temperature of the working pressure of the 
steam ; the results obtained were good. It is, however, nearer 
the temperature at which bulging of the plates from overheating 
occurs that some of these alloys depreciate most rapidly, and it 
should be realised that when bulging has occurred, the holding 
power of the stay depends upon the riveted head and the two or 
three threads adjacent, which is the hottest, and consequently the 
weakest, part of the stay—see figure below. The side plates in the 
tire-box of this boiler had been bulged between the stays from over- 
heating some time previous to the explosion. 

The company employ two inspectors, who, between them, 
examine the fire-box of each boiler once every three months. 
No. 676 was last examined on February 25th. It was stated in the 
evidence by the inspector that some of the tubes and stays were 
leaking ; none of the latter were, however, in his opinion defective, 
but there can be no doubt, I think, that in this he was mistaken, 
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and that many of the stays that were thought to be only slack 
were otherwise defective. 

The fire-boxes are also examined each month by the shed fore- 
man, and, taken altogether, the system is a very good one and 
sufficient for fire-boxes of ordinary size. I am, however, of opinion 
that the fire-boxes of these very large hard-worked boilers should 





be examined still more frequently by a thoroughly capable | 
inspector, and an accurate knowledge of whether the stays are | 
developing defects should be frequently ascertained. This may be | 


somewhat difficult to do, but it is obviously necessary. 


The com- 


pany are, however, for the present reverting to the use of copper | 
stays again, as defects in them are supposed to be more easily | from Mr. Hoy, the chief mechanical engineer for the company, who 
detected by hammer-sounding than in stays of the alloy they have | willingly provided me with all the information 1 required, which 


been using. 


Eight of the tire-box stays, with pieces of plate attached, were 
cut out of the exploded boiler and tested at the works of 
D. Kirkaldy and Son, London. The results are annexed, and the 
positions of the stays are indicated — see the figures on 
previous pages. Nos. 3 and 4 were badly flawed, and broke in 
being removed. Nos. 5and6 were very much distorted. The 
results obtained are irregular, as was expected ; Nos. 1 and 2 broke 
in the copper plate under the stay head, each was slightly tlawed, 
and the copper plate bulged between the stays. No. 1 was about 
59 per cent., pon No. 2 about 76 per cent. of the original strength. 

The tests numbered 1476 to 1478 were new stays ; the ends were 
riveted over, as in new work, but the hammering had not 
apparently affected the material. The tests numbered 1479 to 
1481 were similar specimens, but the ends were excessively ham- 
mered at nearly the temperature of boiling water, in order to sce 
what effect it would have upon them. In the specimens numbered 
1479 and 1481 respectively the metal hardened and the ductility 
decreased. In number 1480, which slightly bent under the 
hammering, the results were more marked, but the tests were too 
few in number to be conclusive. The copper plate appears to have 
been of good average quality. 

Frequent reference has been made at the inquiry, and, | think, 
with good reason, to the bad quality of the water at Goole for use 
in boilers. In spite of this, however, the company have for years 
worked other boilers with the same water without serious mishap, 
and it should be noted that No. 676 boiler had been washed out 
and the water changed the day before the explosion occurred. 

The stay heads in the boiler were small, but, probably, they 
were fire-worn; but when a bulge of any magnitude has once 
formed, the copper plate easily slips over the ends of the surround- 


| ing stays unless the heads are reasonably large, and as bulges are 


not infrequent in fire-boxes, small heads are somewhat dangerous, 

The factor of safety under working conditions in these boilers is 
by no means high ; indeed, it becomes low when the plates are 
bulged between the stays. If thin nuts with machined faces 
were fitted to the stays and well bedded on the plate, they would 
greatly stiffen the latter and make for safety. There can be no 
serious objection to nuts if the stays are flexible, utherwise they 
would not be fitted to the roof stays. Wide water spaces are 
essential to the satisfactory working of large fire-boxes, but when 
these are not provided the necessary flexibility for the stays must 
be obtained by some other device. 

1 am of opinion that the chief cause of the explosion was the use 
of an unsuitable description of material for the fire-box stays ; the 
defects would not, however, have been so numerous, nor would they 
have developed so rapidly, had not the stays been too rigid, and had 
not the sides of the fire-box been worked at a very high tempera- 
ture, the cause of the latter being the narrow water spaces, and 
consequent defective circulation in the boiler, assisted, no doubt, 
by the use of bad feed-water. 

The hydraulic test adopted by the company is unusually low, 
and should, in my opinion, be considerably increased and applied 
more frequently. 

I desire to state that I have received every possible assistance 


was of great service to me in these investigations, 


LANCASHIRE AND YORKSHIRE RatLWay,—LOcoMOTIVE BOILER EXPLOSION, 






































Results of Experiments to Ascertain the Tensile Strength, de., of Copper Alloy Fire box Stays and Pieces of Copper Plate Received 
per Thomas Carlton, Esy. 
Original. Ultimate stress. | Extension. 
Tex — a5 Contraction eee ae 
- — Descriptivn. . | | Per square ofarea | Ba Be “ 
* ‘ Size. Area. | Tutal. | inch of body at fracture. | Inch. Per cent. waCeUre. 
| area. 
JJ Inch. Sq.in| Lbs. Lb. Lb. Per cent. j 
; Body. | Ton [un 2in. 
1482 Copper alley fire-box stay, “812 -518 16,050 | 30,984> = -07 3-5 Broke in 
}zin. diameter, riveted | screw, copper 
(old). 1 | | plate end 
1483._—~iDe. do. 2 +806 510 =. 20,002 | 39,220 | 41,495 ~_ +22 11-0 (defective). 
| 18-5 
1488 Do. do. 7 813 519 23,610 | 45,491 - 37 15-5 | Broke in screw 
3 j (granular). 
= | 1489 Do. do. 8 788 -488 | 24,540 | 50,286 25-6 65 32-5 Broke in body 
a] v ° = 
ih 7 _ | (granular). 
3 Turnel for ascertaining 
- quality of metal :— Turned. In 1}in 
= | 1484 Copper alloy fire-box stay, “618 -300 15,788 52,627 37-0° | -63 42-0 1 
Zz }Zin. diameter, riveted | | 45-3 
(old). Broken 3 | | ee 
s5 q ow -O18 Aj 7. 3151 755 a | 73 * g | - 
148 0 di Broken 4 6L 300 | 15,574 | 51,913 SL 755 | 47-8) geo} ot | 48-7 1" sincy 
1486, Do. do. 5 “618 -300 | 15,292 | 50,973 | 42-3 96 48-0) | 
51-0 | 
1487 Do. do. 6 “615 -300 15,452 | 51,507 50-3 1-08 54 of 
Body. : 
f 1476 | Copper alloy fire-box)\ - 875 -601 31,821 | 52,947 —_ 73 39-0) 
stay, jin. diameter, | = } | | 
riveted (new) = 50.547 31-7 
1477 s«zDo.. do. a3 S75 GOL | 29,463 | 49,028 (22-5 B | 26-5f °°" 
<3 | 1478 Do. do. 3 Fs 875 -601 | 29,850 | 49,667, oa 505 ot 
= Sz | 
&/ 1479 | Copper alloy fire-box | % * S75 -601 30,975 | 51,539 -- 45 | 22-5 Broke in screw 
+ | stay, jin. diameter, ( 5 = | | “ (granular). 
be riveted (new),| == | 5'.611 | 
3 heated in bviling| ~ > | | ee a 23-0 
water and riveted] 57 | = 
here. 4]/%2 | 
1481 | Do. do. 6 & “875 “GOL | 31,062 | 51,684 _ AT | 23-5, 
1480) Do. do. 5JAR 875 601 | 24,390 | 40,582 = 18-1 = 13 | 6-5 
In 5in. | 
* 1531 *905 1) -443 | 15,176 34,257 - 48-5 1-71 34-2 
; i plate... 1 I j \ 34,087 44.6 \ 35.2 Silky. 
5} 1532 |f \ -o10 0 | -455 | 15,396 | 33,837) 27°" = 40.7 J 1-s1 | 36-2) 
= | 
= 1533 “003 -465 +420 14,090 | 33,548 | — 23-7 | 1-05 21-0 | { Silky (irregular 
Re - 15-1 29.2 24- through — 
3] asa5 | Copper late... 2) srs x 51 | -44s | 15,800 | 34,286) 2.7) 1-96 | 272) | surface, blemish. 
“ | Planed. 
1534 817 x -412 | -361 12,900 | 35,784 = 16-0 50-4 1-48 | 29-6 Silky. 








The stays were reccived with portion of copper plate one end, and steel plate other end, as cut from the boiler. 
Result of test No. 1480 JJ is omitted from the average, the test being affected through that stay being bent slightly during riveting. 


, Southwark-street, London, 8.E., 17th May, 1901. 


Davip KIRKALDY AND Son. 





CATALOGUES. 





THE PresseD STEEL Car Company, Pittsburgh, U.S.A. Illus- | 


trated catalogue of steel cars and trucks, 
RatLrH HORSFIELD AND CoMPANY, Bredbury. Illustrated leaf- | 
lets of steam engines and boilers and winding machinery. 
ELECTRICAL POWER STORAGE COMPANY, Limited, Great Winchester- | 
street, London. Catalogue of E.P.S. batteries.—This booklet has 
been prepared for the Glasgow Exhibition, and contains illustra- 
tions of the important installations laid down by the company. 


Tuomas ParkER, Limited, Wolverhampton. Fourth edition | 
of a pocket list of continuous-current dynamos, motors, &c.—The 
commendation which we have bestowed upon the earlier edition 
of this neat little work holds good with regard to the new edition. 


THE CHATTERIS ENGINEERING WorkKS CoMPaANy, Chatteris, 
Cambridgeshire. — Illustrated catalogue of cranes and lifting 
appliances. All kinds of cranes are catalogued herein. We 
notice electrically-operated cranes form an important feature of 
the book. 

SPENCER AND Co., Limited, Melksham, Wilts. Section 1 
catalogue : Grainand seed handling plant.—This hand-book contains | 





| various parts of the kingdom. 
| is highly pleasing. 


| logue. 
| consideration. 
| driving which is not illustrated in this treatise, 


The general appearance of the book 


Tue HastaAM FouNDRY AND ENGINEERING CoMPANY, Limited, 
Union Foundry, Derby. Catalogue of ice-making and refrigerating 
machinery.—The system of refrigeration is that employing 
ammonia compression. The book is arranged in an interesting 
manner and the illustrations are well executed. 

JoHN TCLLIs AND Son, St. Ann’s Leather Works, Glasgow. 
Guide to belt driving.—This is something more than a trade cata- 
It is a text-book on driving by belts which will well repay 
It would be difficult to mention a method of belt 


THE POLLOCK ENGINEERING CoMPANY, Ashton-under-Lyne. Illus- 
trated catalogue of Turrell autocars and motors.—This catalogue 
is got up in a commendable manner. Full particulars, drawings 
and diagrams showing the construction of the motive mechanism 
are given, in addition to general photographic views of the cars. 

JOHNSON AND PHILLIPS, Old Charlton, Kent. Electric light and 
power.—In this book are given descriptions and illustrations of 
some of the electric light and power installations which have been 
carried out in different parts of the world. The book is nicely got 
up, and contains a readable article in which are compared in an 
unbiased manner systems of transmission and distribution of power 


lustrations from photographs of work carried out by this firm in | by belting and by electricity. 





MANCHESTER'S INDUSTRIAL DEVELOPMENTS, 


ADVANTAGE was last week taken of the decision of the Lord 
Mayor of London, accompanied by his two sheriffs, Aldermen 
Vaughan Morgan and Sir Joseph Lawrence, M.P., to visit 
the Glasgow Exhibition, to induce him to break his journey 
at Manchester, and perform two functions, for which his 
civic position qualified him. The party left London on Friday 
morning at 8.15 by special train provided by the London and 
North-Western Railway Company. The guests were received 
in state at Manchester — whither the state carriages had 
previously been sent by rail—by the Lord Mayor and Corpora- 
tion of the City, and had an opportunity of inspecting the 
Manchester Ship Canal. The directors of the Linotype 
Company, Limited, and the British Westinghouse Electric 
and Manufacturing Company, Limited, with characteristic 
enterprise, seized upon the opportunity and invited the Lord 
Mayor of London to visit their respective works. The objects 
of the visits were of similar nature. The Linotype Company, 
to meet the growing demands for its products, is extending 
its ideal works at Broadheath very considerably, and his 
Lordship was requested to lay the foundation stone of the 
additional buildings. In the case of the Westinghouse 
Company, the ceremony consisted in the laying of a corner 
stone of the new buildings in Trafford Park. On Saturday 
morning the visitors were taken by special train to Altrincham, 
whence they were driven to the works at Broadheath. At 
Altrincham the Lord Mayor was welcomed by the Mayor 
of Altrincham, a proceeding which did not meet with the 
approval of the chairman of the Altrincham Urban District 
Council, who contends that the Mayor has no voice what- 
ever in the government of the town. This contention is 
based upon the fact that the Mayor is elected by a select 
body of gentlemen called the Court Leet, which elects its 
own officers from among its members. Some idea of the 
antiquity of the ‘‘ Court ’’ will be gathered from the names of 
some of the officers, which include ‘‘common_lookers,”’ 
‘ale tasters,” ‘“‘ dog muzzlers,”’ and ‘“‘ swine lookers.”’ How- 
ever, notwithstanding the controversy, the formality was gone 
through with much ceremony. We do not propose to enter 
into a lengthy description of these admirably arranged works 
of the Linotype Company at this time, as they have already 
been very fully dealt with in THe ENGiINEER—see November 
25th, 1898. The visitors were greatly interested in all that 
was seen. The works in existence cover four acres, and the 
new buildings will have an area of a further 14 acres. 
About 2000 persons find employment in the numerous 
departments, and a large number of these live in houses 
close to the works which belong to the company. It 
may be repeated that electric driving is exclusively employed 
in the shops, the machines being subdivided into groups, 
and the motors being on the average capable of an out- 
put of about 12 horse-power. The principal products of 
the works are Linotype machines, of which there are three 
distinct patterns; two-revolution printing presses of American 
design, die presses, punch and matrix engraving machines, 
and feeding machines for supplying paper to printing presses. 
The works are extremely busy, and the visitors were much 
impressed by the admirable order and system which every- 
where prevailed. Although the larger portion of the tools 
employed are of American construction, it is satisfactory to 
learn that in future the company will be able to manufacture 
many tools for itself. After completing the inspection of the 
works the guests, numbering several hundreds, were hospit- 
ably entertained at a luncheon, which was presided over by 
Sir Henry Bemrose. 

The guests were next conveyed by special train from 
Altrincham to Old Trafford, where the British Westinghouse 
Electric and Manufacturing Company, Limited, had a number 
of carriages waiting to drive the company to the site of the 
new works in Trafford Park. Here an animated and brilliant 
scene presented itself. A large elevated platform was 
provided for the ceremony of laying a corner stone of the 
immense buildings by the Lord Mayor of London. The site 
of the works at once strikes the visitor as a judicious selec- 
tion. Over 130 acres of land have been acquired. It is 
contiguous to the Manchester Ship Canal, and the Bridgwater 
Canal, and is served by a branch line of railways, which in 
turn communicates direct with the main line. At present 
about twenty-seven miles of railway are laid about the works 
for building operations, an idea of the extent of which 
will be gathered from the fact that 15,000 tons of steel and 
10,000,000 cubic feet of timber will be used, while nearly 3000 
men find employment in the constructional work. The 
buildings, which are already in an advanced state of construc- 
tion, are six in number. The iron foundry is 170ft. wide by 
580ft. long. Next to this is the smaller brass foundry, 
malleable iron foundry, pattern shop, steel foundry, 
and forge, the two last of which are built end 
to end, forming a building of similar dimensions to 
the iron foundry. The machine shop will be the largest 
in the kingdom. Its dimensions are 430ft. wide by 900ft. 
long. ‘This is divided into bays longitudinally. The centre 
bay will be used for heavy work, and the side bays will be 
provided with galleries for lighter work. One of the peculiar 
points in American building practice, as carried out in the 
Wostinghouse buildings, appears to be that all the flashing, 
cornice gutters, down-pipes, and other roof fastenings are 
made of sheet copper. The cornice gutters are artistically 
moulded and laid in a horizontal line, the necessary fall to 
down-pipes being given by an inside lining of the same 
material. It should be mentioned that the whole of this 
portion of the work is being ably carried out by Donovan and 
Co., Limited, Broughton Bridge, Salford. As in nearly all 
modern machine shops, electric driving will be adopted both 
for tools and cranes. Rapid handling and transport of 
materials will be rendered possible by an elaborate system of 
electric cranes. In addition to the six buildings above 
mentioned there are two others, one the office building, 250ft. 
long by 50ft. wide, set in front of the machine shop, and the 
other the box factory and stores, 60ft. wide by 270ft. long. 
When in full working order the works will give employment 
to 5000 men, for whom and for their families houses are 
being built in the immediate vicinity of the company’s 
premises. Three hundred houses have already been built, 
and a further batch of 300 is now in progress of construction. 
Schools, clubs, recreation grounds, and other social features 
will be duly provided to render the new suburban colony 
independent of neighbouring districts. When completely 
equipped, these enormous works, combining as they no doubt 
will the best modern European and American practice, ought 
to form a model engineering establishment. 








In Queensland during the month of June 91,900 tons 
of ore were crushed, and 69,6000z. of gold obtained. This 
included 4000 oz, of alluvial gold, 
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REVIEW OF MARINE ENGINEERING DURING 
THE LAST TEN YEARS.* 
By Mr, James McKecunik, of Barrow-in-Furness, 

THE choice of the subject of this paper is due to the fact that at 
the beginning of each of the three past decades a paper has been 
contributed to the Institution reviewing the progress of marine 
engineering. At the Liverpool meeting in 1872, Mr.—now Sir— 
Frederick Bramwell, Past-president, gave some characteristically 
—_ reminiscences ; at the Newcastle meeting in 1881 Mr. Frank 
U, Marshall, who has done so much for the advancement of marine 
engineering, continued the records of development ; and again at 
the Liverpool meeting in 1291 a similar decennial review was made 
by my friend and predecessor, Mr. Alfred Blechynden, whose early 
death in 1897 terminated prematurely a brilliantcareer. A similar 
review is appropriate now at the beginning of a new century, when 
there is a general tendency to erect mile-stones marking the stages 
reached in each branch of science. As to the selection of author, 
the responsibility is the President’s, and he was doubtless in- 
fluenced solely by the fact that this year’s summer meeting is being 
held at Barrow-in-Furness, 

Fuel economy.—As the engineer cannot ignore the dictates of 
finance, progress must primarily be measured from the standpoint 
of economy. A steamship is built to carry a given load of passen- 
gers or of material for a given distance ; and success is reckoned 
according to the expense incurred in doing this work. The 
engineer's part is considerable, and is largely associated with fuel 
economy and repairs, as well as with first cost. It can scarcely be 
said that the development during the past decade has been so 
marked, so far as fuel economy is concerned, as that in immediately 
preceding decennial periods, largely because each successive 
attainment necessarily involves relatively greater effort. Jn 1872 
the coal consumption was recorded as 2°11 lb. per unit of power 
per hour ; by 1881 it had been brought down to 1°83 lb.; in 189], 
when the triple-expansion engine had come into almost universal 
use, the rate became 1°52 1b.; and now a careful analysis shows 
bay = average for new ships with the latest equipment is about 
1°48 1 


TABLE I.— Average Results of Marine Engines, 1872, 1881, 1891, 
1901 


Average results. 








Boilers, engines, and coal. 








ditions being similar to those obtaining in the merchant service ; 
but now, with the adoption of water-tube boilers, the practice is 
dissimilar, and naval ships are not considered in determining this 
year’s averages, As a result of the higher steam pressure and 
more economical engines, more power is obtained from the boilers 
od square foot of heating surface, the average per indicated 

orse-power having in ten years decreased from 3°2/5 to 3 square 
feet. At the same time the piston speeds of engines have con- 
siderably increased. The average, ten years ago, even including 
warships, has now become the mean rate for the tramp steamer— 
530ft. per minute, while many steamers for high speed attain to 
880ft., a few to 950ft. 

Economy per 100 ton-miles of large cargo carriers.—Improved 
economy in the oversea transport of commerce is also being sought 


Fig. 2. 





1892, It needsnocomment. The total number of vessels of over 
10,000 tons in existence ten years ago was two ; now there are fifty- 
one, of which ten are over 13,000 tons. Ten years ago there were 
— ninety-one vessels which exceeded 5000 tons register ; at the 
end of last year there were 505. The distribution of these vessels 
in point of tonnage and of nationality is recorded on Table VI., 
showing that the higher economy of the larger ships is being widely 
ised. Germany, it will be noticed, maintains her position 
with Britain so far as large ships are concerned. But these are 
questions of general policy ; details as to the problems involved in 
the attainment of economy are of more importance. 
Steam pressures and boiler testing standards.—The author naturally 
begins with steam generation, and it will no doubt conduce to the 
general harmony if the subject of the water-tube boiler is not dealt 


Fig. 3. 


The thicknesses in block type are those calculated to conform to the Admiralty test pressure for a boiler of the same diameter. 
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1872. | 1881. | 1891. | 1901. 

Boiler pressure, Ib. per sq.in. .. ..| 52:4 77-4 | 158-5 | 197 
Heating surface, per square foot of | 

oS YS ee eee — 980-4 | 81 é & 43* 
Heating surface per 1.H.P., sq. ft. 4-41 8-917 | 8-275} 3-0 
Coal per square foot of grate, lb. .. aa 18-8 | 15 lis & 28* 
Revolutions per minute... .. .. .., 55-67 59-76 63-75 | 87 © @ 8 ¢ §he 
Piston speed, feet per minute .. .., 376 467 529 654 ah | 
, 7g P| 9. . 5 4 “ ” 
peaked | ONE OF THE BOILERS OF TWIN SCREW STEAMER “ORTONA 

oe, ta oa eer eR we _ 2 } 1-75 


voyage, lb. . 


* Natural and forced draught respectively. 


In determining coal consumption, actual performances at sea 
should be taken rather than trial trips results, as seems to have 
been the case in preceding papers ; and thus the coal consumption 
of 1881, instead of being 1°8, should rather be 2 Ib., or 2°1 lb., 


Fi g. i. 
Curve showing the amount of Coal required to propel 
100 tons of Cargo at 13 knots speed for 24 hours 





for now in the greater size of cargo steamers, the fuel consumption 
of which does not increase in the same ratio as the cargo capacity. 
This point is illustrated in the diagram—Fig. 1, below—which 
shows the coal consumption per twenty-four hours for each 
100 tons of cargo carried in vessels of progressive size, each steam- 
ing 13 knots. The particulars of the various ships upon whose 
performances this diagram has been based are set out in Table V. 
It will be seen, in the first place, that the weight of the 
ship itself does not increase in quite the same proportion as the 
cargo capacity, the iramersed area increases at a slower rate than 
the load displacement, and the power necessary for a given speed 














with. It would demand too much time; the question is more or 
less sub judice, and its consideration in any case would involve a 
protracted discussion, Tg lye direct value, as there are 
very few engineers who can it that they bave not taken out a 
patent for a water-tube boiler. There is enough in connection with 
cylindrical boilers as well as with machinery practice generally 
upon which a free expression of opinion is desirable. There has 
come within the past ten years some uniform degree of practice as 
regards cylindrical boilers. There is generally a preference for the 
single-ended type, although convenience often requires the adop- 
tion of the double-ended boiler; but the through combustion 
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Ras = in Vessels of various Deadweight TABLE III.—Sea Voyage Performances of Steamers built 1889-1893. 
Ny e—— (Particulars supplied by British and African Steam Navigation Company, Limited ) 
8 a = ~ aa ii saitieinecanee eos te Shicsanenied - —— - — — _ a 
Noe { 4 = = : = = a i Z Speed. es ~ a rs a 
2 4 ' | } { g | | es } - at a i = pet ol ms | 
Soa] | | 2 Fs a Pe ° ®. 10S )| oS] & * a | 
| | | = . a ae) B41 2 z& ws | tote ; | Kind of coal ee “ee 
a | $ | Ports and — | #2 1321 . 2 E 2/832] &e ra _ and reporton 5 | — 
8 0-2 | | = | dates. ti & | £3 |s8) By By | | wes i Cal ee % |per day. quality. a | s 
ae! a | | | } | oT ime | 2 | "“E | 28 |screw. ship.| « | 33 <ei“3| 3 | ; 3 
SES RE Dees Sere) (es (eas Oe Se eee z | A | aa a |a@ | so nd S) 
5000 7000 = 9000 ~——“*1,00 13000 = 16.000 Tons | __ — = | = = ee a ee sabisidaa tee 
Deadweight of Carac. ss. Boma, d. h. m. | | knots. knots. ft. in. tons. | tons. | itonsewt 
" buil 9. | | | | | ‘ 
oe | Liverpeat to |7 13 0 | 1660 | 608,490 | 56-0} 9-67! 9-16 | 5-3 | 17 13 4264 | 2486 | 950 16 11/8. Wales, fair | 1-62 1 day strong 
for as shown in Table 1V.—lines 1 and 3—the mean consumption | Teneriffe, | | | tent’ . oy 
of twelve steamers built in 1878-80, and fitted with compound Oct., 1898. | ei : Bee : or eee , gh 
engines, on voyages aggregating 340,000 miles, works out to] 2% | Liverpool to | 6 22 45 | 1660 | 602,760 | 60-2 | 10-89 | 9-95 | 4-2 | 18 6 4673 | 2895 1110 21 19 * Vole. swift 1-84 | 3 Son ee 
2°1 lb. per horse-power per hour. Again, the coal consumption of Rogge | : day light 
1891 was given as 1°52 1b.; but the sea record of ships built then bs aa | | 
show a consumption of between 1°75 lb. and 1°8 lb., as recorded | 33 Liverpool to | 6 22 0 | 1660 | 590,210 | 60-1 | 10-87 10-00 8-5 | 19 9 5047 | 3269 1160 23 2 |N, Wales, quick 1.90 | 3 days strong 
in Table I11., giving a comparison of performances between Liver- Teneriffe, | | | | burning following 
pool and Grand Canary, voyages which occupy about a week, and May, 1899. | _ Bl We pea pipe ores Ores Penn poe seek ies 
represent each from “Yio to 1700 miles steaming. Some little | 89 Liverpool to | 6 9 0 | 1440 | 511,960 ‘ont %-61 | 9-41 | 2-0* 19 3 4897 | 3119 | 1100 22 12 “7 po 1-90) 1 fe Mra 
allowance, however, should be made in this case for the coal used Bag | N. Wales, page 
for pantry and heating purposes during the voyages. ‘Thus it may | Seer | | quick burn- 
be said that in 1881] the average consumption at sea was 2 lb. per s s. Loanda, ing 
horse-power hour, in 1891 1°75 1b., and now about 1°55 lb,.—see built 1891. | rem aoe Eee aK ee 
Table II, Upon the sea performance the saving to-day is about} 9 Liverpool to | 5 23 30 | 1440 | 586,010 | 62-2 | 10-20 10-03 | 1-6 16 7}, 4686 | 2726 | 810 | 15 15S. — very 1-65 Ron strong 
one-tifth of a pound per horse-power per hour as compared with sept — | | | | gor 
ten years ago, and about 4 lb. as compared with twenty years ago HR oo Sey ee 330 | 61-5 | 10-08 | 9-581 4-9 | 18 8} 5352 | 3389| 860/16 16 20pc.N.Wales,| 1-72 Fair weather 
—a result which is the more satisfactory when it is borne in mind | ?° | — 6 6 17 | 1440 | 554,680 | 61-5 et i = } 80 pec. 8. 
that it has been attained without multiplying the working parts | Dee., 1893. - : _ Wales, good Pe SDE: 
of the engine, or so increasing the delicacy of the machinery as to| 12 Liverpoolto |7 3 0 | 1660 611,950 | 59-6 9-78 | 9-70! 0-8 | 1610! 4756 | 2793 780/16 14 | N. Wales, good | 1-99 | Fair weather 
involve a higher skilled labour in its management on shipboard. - Sal | 
, es ar ss an wacart ne ~e | a7 33 | 2995 ; v. Wales, mix ; ‘ “slight 
TaBLE Il,—Mean Results from Engineer’s Log of Cunard Steamers, | 86 | Liverpool to | 7 10 15 | 1700 | 660,850 | 61-7 | 10-11 | 9-53 | 5-73 17 3) 4888 | 2925 860 17 11 N Wolee, seine 1-90 | 2 Ra. lig 
1899-1900 Grand Canary | | | quality nh 
i ‘i vid. Madeira, | | | | | | | 
i ar Rae ast June, 1900. | | | } | | | } 
a S a | gel Coalcon- | | | 
a 3 S | S| sumption. s.s. Batanga, | | | | 
a | 4 . | ee built 1893. | j | | | oe. 4 : - 
Name of " ot - =~ |ael., |. 2 Liverpool to | 6 20 0 | 1660 | 640,810 | 65-1 | 10-67 | 10-12 5-1 | 16 4} 4679 | 2549 | 950) 18 18 a8p.c. N.Wales, | 1-83 - 
Vaumal Voyage. | &§ |IHP) » | § | @,1 8. lsh. |Grand_Canary,| | | 7 pe 5. | 
. oo) | | 2, o = Bl oe 5: 5 March, 1894. | | ay _ Wales, fair ; | as 
2 | | g | B | Be] 8% |4.52 | 6| Liverpool to | 6 22 50 | 1700 | 643,670 | 64-3 | 10-54 10-18 | 8-4 | 16 9 | 4810 2680) 950 19 0 N. Wales, swift | 1-87 = 
| is |g |esle PS" Grand Cana: | 
a is oe | =| & a ara nary | 
| & 2 | | | vid Teneriffe, | | | | | 
{ } March, 1895. | | c = | . : 
| (Liverpool | ll Liverpool to | 6 14 30 | 1660 | 624,020 | 65-6 | 10-75 10-47 | 2-6 | 16 3 | 4653 | 2528] 990, 21 1 N.Wales,quick) 1-96 | Fair weather 
to Boston 14-5 | 10,078 | 76 | 54 | 684 | 188 | 1-28 Grand Canary, | | burning | 
* 8, Saxonia | | June, 1896. | | - : 
| Boston to } 2s | Liverpool to | 7 1 30 1700 | 675,900 | 66-4 | 10-89 10-08 | 7-9 | 17 11 | 5180 | 8050 | 1050 | 21 14 N. Wales, fast | 1-90 2 days light 
Liverpool 15-0 | 10,230 77 54 | 6938 | 136 | 1-24 | Grand Canary | } | | head 
Li 1! } vid Madeira, | | } | | 
iverpoo | July, 1900. | 
| to Boston 11-5| 3,907; 69 | 48 | 552/ 66 |1-5e |_| SUMS | | ee Se Ce ee eet Fee Ome Roles Bee Bes SOR Kn site bes Mal a sae Fe 
++ ee Boston to | * Previous to voyage No. 39 the ship was fitted with spare propeller having 77 square feet of surface. Voyages 14, 29, and 33 were made with 
Liverpool | 11-8 | 4,292 , 7 48 | 562 | 62 | 1-85 a propeller of 70 square feet surface. 
' 








_ The coal consumption given is for the propelling machinery and does not 
include that used for refrigerating or galley purposes or port use, and is 
therefore the actual amount of coal used at sea under ordinary conditions. 
= — consumption for the Saxonia = 1-26 lb.; for the Ultonia 
== 1-445 4 

The Saxonia has a cargo capacity of 10,400 tons deadweight and 19,808 


Consumption of coal per day as given includes consumption for steering engines, winches, pantry, heating purposes, &c , during the steaming 


time, and 


advances at a correspondingly lower ratio. Thus, a ship to carry 
only 5000 tons requires machinery of 3475 indicated horse-power to 
propel her at 13 knots ; while, in the case of a ship of treble the 
ity, the power is scarcely double. In other words, the con- 





tons measurement of cargo to shelter deck, leaving the pr and 
bridge deck for first and second-class mgers. The Ultonia carries 
11,290 tons deadweight and 20,000 tons measurement to the shelter deck, 
which leaves the bridge deck clear for passengers. 

The increased economy is ly due to the higher steam pres- 
Sures now in use. In 1891 the average was about double that of 
1881, and now the increase is from 158 Ib. to 197 lb, per square 
inch, the average for forty-five ships with triple-expansion engines 
built within the past nine months being 180 1b., and for nine 
steamers with quadruple-expansion engines 214 lb, In former 
years naval machinery was included in the reckoning, the con- 





* The Institution of Mechanical Engineers. 





sumption of coal per 100 ton-miles, in a now relatively small ship 
taking 5000 tons of cargo, is 8 lb., while the vessel taking 16,000 
tons uses only 4°4 lb, per 100 ton-miles, the rate of er 
tion per unit of power per hour being assumed in all cases at 1°5 lb. 
Not only is the fuel consumption less, but the first cost per ton 
carried need not be greater, and the working expenses generally 
are lower, because mechanical means are introduced more 
freely for many purposes, while the personnel does not increase pro 
rata with size. e : 

This greater economy is the cause of the steady growth in the 
size of ships, and Table VI. is therefore instructive as indicating the 
size of vessels launched in the United Kingdom in each year since 





includes centrifugal circulating pump and for dynamo in the two latter class steamers. 


chamber is a thing of the past. It has already been pointed out 
that the pressure for forty-five ships fitted with triple-expansion 
engines within the past nine months averages 180 lb., while in the 
case of nine steamers with quadruple-expansion engines it averages 
214 Ib., the maximum attained with cylindrical boilers for merchant 
ractice being 267 lb, In the naval service steam pressures of 
500 Ib. are now quite common with water-tube boilers. There 
is thus an increase on the average in merchant steamers of about 
25 per cent., and in naval practice of 100 per cent. as compared 
with ten years ago. : 
It would seem as if the limit was being reached with tank 
boilers, because in the case of the boiler to work at 267 lb. the shell 
lates are 1}4$in. thick, although the diameter is only 13ft. The 
boiler illustrated in Figs. 2 and 3, for the s.s. Ortona, built at the 
Naval Construction Works at Barrow-in-Furness, is probably as 
large as any yet constructed, the diameter being 17ft., and here the 
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shell plating is barely so thick as that of the boiler already referred 
to ; but, on the other hand, the steam pressure is only 190 Ib. 
Ten years ago there was astrong desire that the Board of Trade 
and Lloyd’s might reconsider the ratio of test pressure to the 
working pressure, but it still continues to be double. The Board 
of Trade have accepted shell plates having a tensile strength of 
29 to 32 tons per square inch, but the margin here between 
maximum and minimum is very small, and each plate must be 
tested by the surveyor. The material test is the same as ten years 
ago, t.e., from 27 tons to 32 tons. Prior to the adoption of the 
water-tube boiler, the Admiralty practice was to test the boiler up 
to 90 lb. over the prospective working pressure, and in this case the 
test pressures forthe boilerillustrated in Figs. 2 and 3 would be 2801b. 
instead of the Board of Trade standard of 3801b. Advantage could 
thus be secured in decreased scantlings. For instance, the shell plate 
under the Admiralty rule would be 1,;in. thick, instead of 1,%in. 
The stays would also be reduced 4 of an inchin diameter, becoming 
3in. and 3}in. The scantlings of the remaining parts would remain 
about the same, with the exception of the furnaces, which are 


TABLE 1V,—Performances of Merchant Steamers, first with Compe 


all bulkheads require to be oil-tight, and no difficulty is therefore 
experienced in making the bunkers similarly tight. Even if the oil 
were carried in the double-bottom and water-ballast tanks, it is 
| estimated that the care in construction and difference in structure 
| adds £2000 to the cost of a moderate-sized ship. Oil, when water 
| charged, involves difficulties, although separators may partly over- 
| come these. These objections are not insuperable, and moreover, 





horse-power per hour ; buta possible danger to be strictly guarded 
against is the multiplication of parts, especially if located in 
positions difficult of access when the vessel is under way. Where 
a premium is not given for fuel economy, or where it is not liberally 
divided by the ship’s captain amongst the engineers, there is a 
probability that where the gear is in such warm corners the ten- 
dency will be to shirk periodical inspection. These remarks must 
be ted in their general sense, and not as specially applied to 





| ahigh degree of —- has been attained in burner appli ; 
| but there is still wide difference of opinion as to whether the 
| mechanical spray, the steam or air-propelled jet or the volatilised 
| system proves most efficient. The first requires brick lining to 
| maintain the initial furnace temperature ; the steam spray involves 

a loss of fresh water which has to be made up by the evaporators, 
and the fuel thus used is equal to from 2 cwt. to 3 cwt. per day 
| in a 1000 horse-power ship ; with air the steam necessary for the 
compressors also involves fuel consumption, but the quantity is less 
than that necessary for making up the water lost by the steam 
spray. The boiler evaporation is probably from 121b. to 15 1b. of 
| water from and at 212 deg. per lb, of fuel, and even more is claimed 


pund Engines, and subsequently with Triple-expansion Engines, to 


Illustrate Improved Economy, 


| 
| 
| 
| 
| 
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(Particulars supplied by Messrs. Cayzer, Irvine, and Co.) 


| : | Coal con- 





Eee Ship. = | || & @ | sumption. | § | 
: bed 2s ic | Engines. Se! & $ j——| i-] 
Chose. | Description oe ae : 2 | Diameter of | 33) = & & 8 | 28] System of 
Date I : SPs s 3 a = cylinders. | 58) a, os Se [RM] oS | draught. 
WP eg 2 6 = = a ee > ae ine] ss 
e § g = 3 Stroke. Ba my 5 a s™45| © 
Q e £ a a ; & 8° Sms 6 
= see ey = et lel oe 
————- a es | al Ee a Se = es 
; feet. tons. | inches. Ib. knots.} tons. Ib. 
‘*A” | Results from 6 steamers with 20,416 805—34-85—24-25 3000 34—63 80, 7 8-2 | 16-5 2-2 | 12-0 | Natural 
1878 | compound engines. (Means ~ | | 
of 7 voyages) | 
“A” | Results from same steamers 20,504 305—34-85—24-25 | 3000 | 22-8459 | 160| 1000) 9-5 | 15-0 1-4 | 14-8 | Howden’s forced 
with triple-expansion en- 42 | 
gines. (Means of 7 voyages) | 
; | 
‘*B” | Results from 6 steamers with 20,973 | 330—40-2 —26-3 4200 | 89—75 85 | 1230 | 9-45 | 27-17 2-06 | 8-33 | Natural 
1880 | compound engines. (Means 8 | 
of 10 voyages) 
““B” | Results from same steamers 20,478 | 330—40-2 —26-3 4200 | 24-5—40—67 | 180 | 1650 10-4 24-25. 1-37 | 10-2 | Howden’s forced 
with triple-expansion en- | a pam 





| gines. (Means of 10 voyages) 





invariably of greater thickness in the Admiralty tank boilers, The 
relative stresses, factors of safety, and tensile strength of material 
are as follows :— 

Stress on steel stays in steam space.—Board of Trade, 90001b. at 
working pressure ; Board of Trade, 18,000 lb. at test; Admiralty, 
10,400 lb. at working ; Admiralty, 18,000 Ib. at test. 

Factor for shells.—Board of Trade, 4°5 ; Admiralty, 3°9. 

Tensile strength of material.—Board of Trade, 29 tons to 32 tons 


per square inch, with a minimum elongation of 18 percent. in 10in. | 


Admiralty, 27 to 30 tons per square inch, with a minimum elonga- 
tion of 20 per cent. in Sin. 
It will thus be seen that for a given diameter there is, with the 


Admiralty rule, a possible saving in weight, or alternatively the | 


diameter within reasonable limits of prudence may be increased, 
regard being had to the thickness of shell-plating that may be 
deemed practicable. At the same time, it is a matter for con- 
sideration whether the differences in the rules as to boiler scant- 
lings enforced by Government departments and underwriting 
associations should not be carefully examined with the view of 
determining some uniform standard, for while in the case of the 
Bureau Veritas the pressure permissible for given conditions is 5 


TaBLeE V.—Particulars of Cargo Steamers for North Atlantic 





| in some cases. The use of volatilised oil seems to offer great 
advantages ; it is vaporised by being first heated and subsequently 
| distilled in the presence of superheated steam within a retort 
| burner, and in this case the evaporation is probably slightly higher, 
without any initial heat expenditure of great extent. But, after 
all, it seems still a question of the relative price of coal and oil, so 
far, at least, as slow steaming is concerned. In naval practice 
difficulties have been experienced in securing the same amount of 
steam with oil fuel from water-tube boilers as is commonly obtained 
| with coal. On a three hours’ trial as much as 90 1b. of coal has been 

burned per square foot of grate, and it has thus far been found 
| impossible to approach this result economically with oil fuel. In 

fact, the maximum power obtained with oil in the Admiralty 

experiments in the Surly with small tube boilers is less than half 
| that obtainable with coal. When burning the oil beyond a certain 
rate dense volumes of smoke are formed ; but with that progressive 
spirit which has been characteristic of the engineering branch of 
the service during Sir John Durston’s régime, tests are being con- 
tinued with a view of determining the best method of utilising the 
special advantages of the oil fuel. As an auxiliary to coal, and 
burned in conjunction with it, the advantages appear to be con- 


© Trade to Illustrate Fuel Economy of Large Capacity Ships. 
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Dimensions. oes Te eee | See eee) oe LO ee | ee. 100 
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— D.| e cone 
ft. ft. in. ft.in./ ft. in. Tons. Tons. Knots. sq. ft. feet. Ib. 
890 x 45 9x 29 6 | 24 64 8,640 0-69 5,000 13 3,475 266 1,092 87-8 8-0 
415 x 48 9x 31 0 25 6 10,240 0-696 6,000 13 8,725 77 1,209 92-46 7-1 
488 x 51 5 x 82 8 | 26 3} 11,870 0-702 7,000 13 3,970 287 1,314 96-46 6-5 
458 x 53 9 x 34 0 | 27 Of 13,500 0-71 8,000 13 4,225 295 1,412 100-0 6-05 
475 x 55 9 x 35 5 27 11 15,100 0-715 9,000 13 4,475 300 1,513 103-64 5-7 
498 x 58 0 x 36 7 28 7 16,750 0-72 10,000 13 4,725 305 1,610 107-0 5-42 
521 x 61 2x 388 9 | 30 0 19,850 0-728 12,000 13 5,200 311 1,780 112-8 4-97 
535 x 62 9 x 39 9 30 7 21,470 0-732 18,000 13 5,430 313 1,862 115-4 4-8 
548 x 64 1x 40 9 | #31 3 23,070 0-736 14,000 13 5,675 814 1,946 118-0 4-66 
570 x 66 9 x 42 4 32 4} 26,150 0-742 16,000 13 6,130 816 2,097 122-5 4-4 





All are three-decked vessels (with shelter deck) to class 100 Al at Lloyd's. 


* The rate of consumption is assumed in all cases at 1-5 lb. per I.H.P. per hour. 


per cent. less than with Lloyd’s, the United States Board of Survey | 


permits about 20 per cent. higher pressures. 

Boiler draught and ecaporation.—The closed stokehold system is | 
seldom resorted to now, the preference—particularly in the | 
merchant service—being in favour of heating the air supply before 
it reaches the furnace, either by a closed ashpit forced system, as 
in the Howden arrangement, or with an induced draught. In both 
cases heat is got from the waste gases. The horse-power of ships 
fitted witb the first-mentioned heated draught system is 3,406, 
indicated horse-power, and there can be no doubt that very 
economical results have been achieved. This is the system adopted | 
in both the Cunard ships whoseresults are set out in Table II., and | 
it will be seen that in the later vessel, the Saxonia, the mean con- 
sumption per indicated horse power per hour is only 1°26 lb. during 
the round transatlantic voyage; while in the case of the Clan 
linereturn, Table IV., the mean of seventeen voyages made by twelve 
steamers is 1°39 1b,—an eminently satisfactory result. With this | 
system of draught it is possible to burn more coal per square foot | 
of grate and to obtain a higher evaporation per square foot of heat- | 
ing surface. The average ratio of heating surface to grate area in | 
the case of thirty forced-draught steamers built within the last nine | 
months is 39°29. Two or three of the vessels were designed for 
a trades and special fuel for which large grates are needed : 

ut taking ordinary steamers, the ratio probably averages 42 | 
to 43 square feet for forced draught, while with natural draught | 
the average, also for thirty steamers, is 38°3. Ten years ago the | 
mean for twenty-eightsteamers was 31 square feet, and twenty years | 
ago the mean of thirty-nine steamers was 30°43 square feet ; so that | 
it will be seen that the modern cylindrical boiler has 30 per cent. | 
more heating surface per square foot of grate. The coal burned 
per square foot of grate in 1881 was 13°801b. and in 1891 15 1b.‘ | 
it now averages with natural draught 18 lb. and with forced draught | 
as high as 28 lb. Finally, the heating surface allowed per unit of 
poweris3 square feet as compared with 3°275 ten years ago, and 3°91 
twenty years ago. Theincrease in steam pressure and other changes 
has enabled the power per ton of boiler to be considerably increased, 
16°5 indicated horse-power per ton, including fittings, now being 
attainable in cargo steamers, 20 indicated horse-power in passenger 
steamers, 30 indicated horse-power in high-speed Channel steamers, 
and 23 indicated horse-power in Atlantic liners, 

Oil fuel.—It can scarcely be said that much progress has been 
made in the general application of oil fuel, although it confers great | 
advantages in uniform and easily regulated stoking. Nearly all | 
oil tank steamers now use liquid fuel; but few general traders have | 
adopted the system. The disadvantage of greater cost of oil is | 
diminishing, owing to the increasing price of coal and a more 
plentiful supply of oil ; but apart from this, there is the slightly 


greater prime cost of the ship with its more carefully built bunkers 
In the construction of a petroleum steamer 


to store the oil fuel. 


siderable ; but in any case there are special risks attending its use 
on board warships, as the recent grounding of a German vessel 
demonstrated. In this case the oil fuel was liberated and caught 
fire, causing more damage than the actual grounding. 

Mechanical stokers.—Mechanical stokers are now widely adopted 
in connection with land boilers, but there are probably only two or 
three cases where a similar system is adopted on board ship, 
although there seems a wide field for them, especially if the water- 


000 | tube boiler with its large grate is likely to come into favour for 


merchant as for naval practice, because frequent and uniform 
distribution of coal on the grate is necessary to complete combustion. 
The system fitted in one or two of the American Lake steamers for 
stoking water-tube boilers is of the chain type, and does not differ 
materially from the general run of mechanical stokers operated on 


TABLE VI.—Size of Ships Launched in the United Kingdom, 
1892-1900, to Illustrate Increase in Capacity. 
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3,000 to 3,999 67| 63} 90| 75| 88| 74| 141 | 120 | 119 
4,000 to 4,999 93] 18| 25| 80; 23) 23| 28| 89] 56 
5,000 to 5,999 gt Si 9| 8} 15| 2] 27| 26 
6,000 to 6,999 5): 6! <a]. 6] 6]. 8) aT ae oF 
7,000 to 7,999 ea ie aes | 4} 8/13] 9] 12 
8,000 to 8,999 —-j|-i — ei} Sit oe Se 4 2 
9,000 to 9,999 ae PS) res Oy chs *1) f 4 
10,000 to 10,999 —|-)| -F-) =|) tha) lba 
Tew tse .| =) -— | —].—} 2126) olf 
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land. On official trials this stoker gave satisfactory results, the 
consumption being 33°64 1b. of coal per square foot of grate and 
1°9981b. per horse-power hour ; while at 20°62 1b. per square foot 
of grate, the rate was 1°56 lb. per horse-powerhour, At the Naval 
Construction Works at Barrow a stoker for marine use is at the 
present time being tested, but the results are not yet conclusive. 
Superheating steam.—At the moment the aim not only of the 
naval, but of the merchant marine, engineer, is to secure higher 
steam pressures, because upon them largely depends increased 
economy, and at the same time there is probability of a development 
in the direction of the use of superheated steam. In this way the 
waste heat may be further utilised in the uptake as with forced 
draught. Indeed, on a short trial with vessels so fitted, the steam 
being superheated to the extent of 574 deg. Fah., and the pressure 
being oF Ib., the rate of fuel consumption worked out at 1 1b, per 


the case in point, for credit is undoubtedly due to the promoters 
of this marine superheating arrangement. 

Theoretical economy of high steam pressures.—It may not be without 
interest to show diagramatically the theoretical advantage which 
may accrue from the use of high steam pressure. In plotting the 
curves shown on Fig. 4, a terminal pressure of 15 1b. and a back 
pressure of 3°5 lb. have been assumed ; while the expansion is that 
of perfect gas—hyperbolic. ‘The lower curve shows the percentage 
of gain above 100 lb, for the mean pressure which is represented 
by the upper curve. Thus with steam at 100 1b. pressure the 
theoretical mean pressure would be 421b. per square inch, but 
with a pressure of 300 lb. the mean becomes 57 lb., so that the 
gain as compared with 100 lb. steam is shown to be 35°7 per cent. 
It will be observed that the gain does not increase in the same 
ratio as the pressure. 

Generally it seems doubtful whether a great advantage can 
accrue from the use of quadruple compounding until the initial 
pressure is at least 220 Ib.; and thus it comes that the practice of 
adopting four-stage expansion has not developed to the same 
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extent as was anticipated ten years ago. Of the new steamers 
added to Lloyd’s istry during the past nine months, only some 
3 per cent. are fitted with quadruple-expansion engines, and it can 
scarcely be said that this is due to reluctance to multiply working 
parts, because the practice of adopting four cylinders and four 
cranks for three-stage expansion has become very general in 
passenger steamers, even with pressures of 2001b. 

Some difficulties of high steam pressures—Pipe joints and jlanges.— 
But before entering upon the question of cylinder arrangement 
attention may be directed to some of the difficulties which have 
arisen owing to the use of high steam pressure, especially in 
connection with the joints for steam and feed pipes—difficulties 
which have been overcome in naval ships, and which should there- 
fore be studied by those engaged in merchant practice. In the 
first place, the higher steam pressure has necessitated several 
changes in the material used. Solid drawn and lap-welded steel 
tubes are now used in place of copper pipes, and for large valve 
boxes and bends gun-metal is sometimes used ; but cast steel would 
be used wherever possible and more extensively, if castings as thin 
as considerations of strength would determine could be produced 
by steel makers, The full use of this material in this country is 
retarded by the apparent inability to produce sound thin castings. 


Joints for HP Steam and Feed Pipes 


Fig.5. Fig.6. 
HMS*Powerfaw” HMS. “Amphitrite” 
” pha 








In the earlier warships, with high steam pressure machinery — 
260 lb.—all the steam pipes over 3in. in diameter are of steel ; in 
the later vessels with Ib. pressures the same material is used 
for all pipes over l}in. diameter. Such steel pipes up to 6in. in 
diameter are solid drawn, with weldless steel flanges screwed on, 
while those over this size are lap welded, with a butt strap covering 
the weld, the flange being carefully riveted on. It was found 
possible to bend the steel pipes up to 4in., and it is to be hoped that 
progress will be made in this direction so as to reduce the number 
of expansion boxes, The higher pressures also involved change in 
connection with joints, and many experiments have been made. 
The diagrams below illustrate some types as applied in successive 
cruisers. Fig. 5 shows the steel flanges fitted to the steel steam 
pipes of H.M.S. Powerful. In this example the surfaces are only 
machine finished, the actual joint being made by a soft copper ring 
of triangular cross section. This system gave very satisfactory 
results under water test, but a few months’ actual use brought about 
such pitting of the steel faces, due to galvanic action, that the joints 
would no longer keep tight. Another objection to the system was 
the dropping of the ring owing to its loosening as a consequence of 
the expansion and contraction of the line of pipe, and its being thus 
free to take a position excentric to, and crossing the edges of, the 
bore. 'I'o overcome this the rings shown in Fig. 6 were sub- 
stituted in H.M.S. Amphitrite, in conjunction with a recess formed 
in each flange to prevent the ring dropping too far out of place. 
This effected some improvement, but the trouble from corrosion 
unavoidable with copper and steel in contact led to the system 
being discarded in favour of the form shown in Figs, 7 and 8. 
Fig. 7 shows a steel pipe joint with steel flanges, Fig. 8 a copper 
pipe joint with brazing metal flanges. Both are finished by hanc- 
scraping, and the only material on the joint isa thin wash or paint 





of red lead ‘and oil. This system has been adopted throughou t 
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H.M.S. King Alfred, now building at Barrow-in-Furness. The 
author is of opinion thatasimpler, cheaper, and efficient form of joint 
could be used in place of the hand-scraped flanges, viz., a joint 
made with abestos paper—about the thickness of brown paper— 
soaked in oil, the faces of the flanges being only machined, with no 
scraping. Indeed, this material was adopted in several instances 
in the feed discharge pipes, in which the pressure is over 600 lb. per 
square inch, the joints requiring to be re-made at sea. The results 
of some other tests that have come under the notice of the author 
are given in the list appended. They include both steel pipes and 
gun-metal castings, as indicated. 


(To be continued.) 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 


Avant from the holidays, a distinct improvement is taking hold 
of trade in this part of the kingdom, and more confidence in the 
future of the market is displayed by both sellers and consumers. 
Prices are strengthening, and Staffordshire ironmasters note with 
satisfaction that the upward movement is quite as pronounced in 
some other districts. In the merchant iron branch demand is 
slightly on the up grade, consumers recognising that the next turn 
of prices will be upward, and a desire to lay in stocks having been 
developed by consumers in some careful quarters. The Unmarked 
Bar Iron Association confirm the advance in the standard last week 
of 5s, per ton, which makes the nominal basis £7 5s., as against 
£7 fixed at the end of March last. In actual business, however, 
it is freely recognised that nothing like £7 5s. is being obtained, 
or even £7, and £6 10s. to £6 15s, is regarded as about the maximum. 
Second grade bars are £7 10s., and marked bars remain at the 
£8 10s., current since May Ist. 

The price of tube strip is upheld by the new association at 
£6 7s, 6d. to £610s., but an early advance is expected, and it is 
believed that in the autumn prices will easily see £7 per ton. 

Much interest attaches to the details of the lron Trade Wages 
Board. The document shows that the net average selling price 
for May and June was £6 19s, 2°55d. The statement of the 
— classes of iron sold, and the net average selling price, was 
as follows :— 


Tons. 2a 4 
|. we ae 19,279 7 1 0-41 
Angles and tees 4 1,060 7 0 7-69 
Platesand sheets .. .. .. .. 1,835 8 0 0-17 
Hoops, strip, and miscellaneous.. 6,508 6 9 8-81 


The above quantities total 28,183 tons, which is an increase of 
2505 tons as compared with the last statement. The net average 
selling price is, however, a decrease of 8s. 5°62d., the net average 
for the months of March and April having been returned as 
£7 7s. 817d. In the ordinary course this reduction would have 
justified a drop in puddlers’ wages of 6d. per ton, and 5 per cent. 
in millmen’s wages. But rather than disturb wages at present the 
employers have resolved to continue the present rate of 9s. for 
puddling until the beginning of October next. 

The increase shown in production is spread over three of the 
four classes scheduled, viz.:—Bars, 1952 tons; plates and sheets, 
74 tons ; and hoops and strip, 799 tons; while there is a decrease 
of 319 tons under the heading of angles and tees. The selling 
price, of course, shows a decrease under each item, angles and 
tees being greatest, with 13s. 4°08d., and bars 7s. 10°66d., while 
the other figures are:—Plates and sheets, 9s, 2°02d. decrease ; 
hoops and strip, 8s, 3°96d. decrease. 

Pig iron continues to improve, and prices are steadier each week. 
This week rates are:—Staffordshire cinder forge, 45s. to 46s.; 
part-mine, 49s, to 52s. 6d.; all-mine, 52s. 6d. to 60s.; best ditto, 
75s, to 80s.; cold blast, 95s. to 100s.; Northamptonshire, 47s. 6d. 

493,; Derbyshire, 49s, 6d. to 51s.; Lincolnshire, 50s, 7d. to 
51s. 1d.; North Staffordshire, 50s. to 51s. 

The steel works are busy, and prices fairly maintained. Besse- 
mer billets are quoted £5 to £5 5s.; best Siemens’ billets, £5 5s, 
to £5 10s.; mild steel bars, £6 15s, to £7 5s.; steel plates, £6 15s. 
b £7 5s.; steel girders, £5 15s, to £6 5s.; steel angles, £5 15s, to 

26 5s. 
_ The American steel strike is being watched with great interest 
in this district, and our ironmasters are hoping to benefit. 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 

Manchester.—Prices for both raw and finished material go on 
hardening, and the conviction strengthens that the market for the 
present at least has touched about the minimum. This is not as 
raw: been backed up by any largely increased buying generally, 

ut the outlook would seem to be healthier, and although there 
are no indications of a returning boom, there are in many directions 
signs of reviving activity which are sufficient to encourage a more 
hopeful tone. An improvement undoubtedly has been established 
to this extent, that no difficulty is now experienced in getting 
better prices than were obtainable a few weeks back, and even at 
the higher rates there is less hesitation about buying. 

Business on the iron market here is just now considerably inter- 
fered with by the holidays, and at the Change meeting on 
Tuesday there was not more than a moderate attendance, Not- 
withstanding this, however, there is undoubtedly a briskening up 
in the market, and more business is coming forward. For pig iron 
there has been a tolerably active inquiry ; in not a few instances 
merchants have been anxious to buy as largely as possible where 
they could get in at anything like favourable prices, and in some 
quarters a belief evidently prevails that, in view of the scarcity of 
several important brands, it would take very little to bring about a 
sudden rush upinthe market. Lancashire makers are producing so 
little thatthey arescarcely a factor of very much importance, and the 
comparatively few Lincolnshire furnaces just now in blast are not 
able to supply what they could readily sell at current rates, whilst 
the output of Derbyshire iron is being freely disposed of. For 
No. 3 foundry Lancashire pig iron makers are obtaining without 
difficulty about 56s. 6d., less 24; Lincolnshire makers are not 
— under 50s, 6d. net, and in some instances have been asking 
51s.; whilst Derbyshire foundry is quoted 54s, to 54s, 6d. netdelivered 
Manch , and busi on the above basis is being put through. 
Forge qualities have also stiffened up toa similar extent, Lanca- 
shire being quoted about 50s. to 0s. 3d., less 24 ; and Lincolnshire 
493, 2d. net, delivered Warrington. The strongest advance is, 
however, in Middlesbrough, which, as pointed out previously, has 
been relatively lower than other brands offering in this market. 
Ordinary brands, which could have been bought last week at 
533, 4d. net, have been quoted 54s, 10d., and some special brands 
55s. 4d. net by rail, Manchester, The top prices have perhaps 
only been got in special cases, but 54s, 4d. net has been the mini- 
mum, and this only taken by merchants who have seen a sufficient 
profit on previous low purchases to tempt them to sell. Scotch 
iron is firmer, but not quotably higher to any material extent. 
Eglinton, delivered Manchester docks, might still be bought at 
about 593,, with Glengarnock quoted 60s. net. 

In the finished iron trade more business is stirring, chiefly, how- 
ever, in bars, Lancashire makers are mostly well sold for the 
present, and there is a hardening on late minimum quotations. It 
would now be very exceptional where anything below £6 7s. 6d. 
would be taken, and £6 10s, is quoted in special cases, with North 
Staffordshire bars firm at £6 10s. to £6 15s. delivered here. Sheets 
are strong at about £8 7s. 6d. Hoop makers are moderately off 
for work, and there are inquiries from America, which, however, 
they are scarcely able to entertain except for delivery later on in 
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the year. List rates remain at £7 2s, 6d. random to £7 7s. 6d. 
special cut lengths, delivered here, and 2s, 6d. less for shipment. 

A fairly active business continues to be reported in nearly all 
departments of the steel trade, with a very general stiffening in 
prices. Hematites have gone up quite 2s, per ton, the minimum 
soso being now about 69s. to 70s., less 24, for No. 3 foundry 

elivered here. Local-made billets are about £4 16s. 3d. net, 
Manchester, and £4 15s, Warrington. Angles remain relatively low 
at about £5 17s, 6d. to £6; bars are quoted £6 10s. to £6 lis.; 
common plates, £6 7s. 6d. to £6 10s.; boiler plates are now quoted 
£6 17s. 6d. to £7 delivered here; and it is only in exceptional 
cases that orders could be placed at as low as £6 15s., delivered in 
this district. 

The engineering trade position in this district varies considerably. 
Most of the leading machine tool makers still report a slackeni 
off to the extent that orders running out are not being repla 
by an equal weight of new work. me firms, however, engaged 
on heavy machine tool work chiefly for marine requirements, state 
that they have been securing a good deal of new business lately, 
which no doubt is due to the reviving activity in the shipbuilding 
industries, In some sections of constructive engineering there is 
also more doing than has been the case recently. Engine builders 
employed on plant for electric lighting installations continue very 
busy, but in heavy engines for mill-driving purposes there are not 
many orders just now giving out. Boilermakers are kept well 
engaged, and amongst electrical engineers, locomotive and rail- 
way carriage builders, activity continues to be fully maintained. 
The most depressed branch is the textile machine-making 
industry, and although in one or two directions there are indi- 
cations of some improvement, generally there is as yet little or no 
change for the better to notice. 

In the coal trade business generally continues to drag on very 
slowly, and, notwithstanding pits are barely running more than 
three to four days per week, stocks go on accumulating. For house- 
fire consumption, although there has been some slightly increased 
inquiry, requirements continue extremely small, whilst the 
holidays are not only having their effect on the demand for the 
better qualities of round coal for domestic purposes, but are also 
just now considerably curtailing the consumption of the lowerdescrip- 
tions of fuel for general manufacturing pu in many of the im- 
portant Lancashire industrial districts. Fist basis rates for house-fire 
coal, as reported last week, remain unchanged, but where merchants 
and dealers are in a position to take in stocks for winter they are 
able to buy from many of the Lancashire collieries at substantially 
under the nominal current quotations, whilst there is also a good 
deal of surplus coal from other districts that is being pushed for 
sale at very low figures. Common round coals also move off but 
indifferently for steam and forge purposes, and there is a good 
deal of competition in the open market to effect prompt sales of 
anything like quantities. Generally, however, the inland quoted 
rates remain fairly steady at avout 9s. to 9s. 6d. for steam and 
forge coals at the pit mouth. 

Although the railway companies are now supposed to have closed 
their locomotive fuel, it would seem that some of them have not 
bought up to their requirements, and here and there collieries 
report that they are receiving orders for extra quantities beyond 
their contract deliveries, which they are supplying on the basis of 
current rates. All the important gas coal contracts have now 
been settled at about the Cae rices that have previously been 
quoted, and with these the lamanlee coalowners seem to be fairly 
well satisfied. 

The continued comparatively small quantities of round coal just 
now being screened cause slack to not over plentiful, and 
although requirements are not at all heavy, they are taking away 
the present production in the better qualities of engine fuel, and 
prices are steady. In some quarters ahardening-up in quotations 
is talked of, but in view of the fact that the output of slack will 
before long be very largely increased, this would seem to be a very 
questionable policy, and for the present there is no upward 
tendency inthe market. At the pitmouth best slack remains at 
about 8s. to 8s. 6d., with inferior sorts ranging from 6s. to 7s. per 
ton ; and slack from outside districts still offering from as low as 
4s, to 5s. upwards at the pit. 

The shipping trade remains in a very unsatisfactory condition so 
far as coalowners areconcerned. The surplus output of round coal 
continues to be pushed for sale at the ports at prices much below 
the current inland quotations, and ordinary descriptions of steam 
coal are readily obtainable at about 10s. to 10s. 3d., delivered at 
the ports on the Mersey. These figures, however, do not represent 
the quoted rates, which are now nearly 10s. 9d. to lls. 3d. per 
ton, but these prices are very difficult to get in the present state of 
the shipping market, and only obtained in a few special cases, 

For coke the demand continues generally active, and with the 
better prices now ruling, this is bringing about an increased pro- 
duction. Good Lancashire foundry cokes are firm at 24s. to Ds. 
at the ovens. Furnace cokes continue to harden, and good 
Lancashire washed cokes are being quoted about 13s. to 13s. 6d., 
with the best washed Yorkshire cokes averaging 12s. to 12s. 6d., 
and unwashed coke now quoted up to lls, 6d. and 12s, at the 
ovens, 

The large expenditure which is now going on and in prospect in 
connection with extensions of the Manchester Corporation electri- 
city works, is compelling the committee to seek some means of 
providing for the increased liabilities they will have to meet. 
One proposal is that the present charges for the electric current 
shall be increased by 4d. per unit, and this suggestion was to have 
come up for consideration at the Council ting on Wednesday. 
Other matters intervening, however, the question was adjourned 
until the ensuing monthly meeting. It may be added that if this 
proposal is adopted it will increase the receipts for the year ending 
March 31st next by about £11,000. The Committee are of opinion 
that the last reduction in the price of current was not only 
uncalled for, but, by increasing the applications for supplies, has 
greatly added to their previous difficulties in trying to meet the 
rapidly growing public demand for current both for motive power 


and lighting % 

Barrow. eThe best indication of the position of the iron and steel 
trades in this district is shown by the dividend of the Furness 
Railway Company for the past half year, which is at the rate of 
2 per cent. on the ordinary stock comparing with 34 per cent. 
in the corresponding half of the previous year. ‘Ihe falling 
off in receipts has been equal to 2 per cent. of dividend, 
but the company has saved a-half per cent, in lessened expenses. 
This shrinkage in revenue has been brought about solely by 
the depression in the iron and steel trades. A further improve- 
ment is noted this week in the hematite pig iron trade. The 
demand is increasing in volume, and the market is strengthened 
first of all by the fact that makers have not much iron to sell at 
present, and secondly because the stocks of warrantiron are so low, 
standing this week at 21,223 tons, an increase on the week of 445 
tons, and a decrease since the beginning of the year of 1387 tons. 
Prices this week are firm at 61s. to 62s. for mixed Bessemer Nos. 
net f.o.b. Warrant iron is at 60s. 74d. net cash sellers, 3d. less 
buyers. There are 36 furnaces in blast, compared with 42 in 
the corresponding week of last year. The new furnace at Askam 
which was put in blast last week is doing well. It is expected to 
get an output from this furnace of 1500 to 2000 tons of pig iron 
per week. Other furnaces are being got ready for blast. 

Tron ore is steadier at 12s. 6d. for good average native sorts net at 
mines. 

Steel makers are likely to be all the busier in consequence of the 
steel strike in America, so that what once threatened to be a serious 
blow to local steelindustry—the American Trust—promises, to begin 
with, to be a distinct advantage. Makers are well employed, but 
cannot at present put up their prizes, 

There is nothing new to report in the shipbuilding and marine 
engineering trades, 

he export shipping trade is indifferently employed. During 
last week the shipments of iron reached but tons and steel 
10,582 tons, as compared with 5870 tons of iron and 8429 tons of 








steel, a decline in iron of 2415 tons, and in steel an increase of 2135 
tons. The total shipments this year represent 199,379 tons of iron, 
and 269,260 tons of steel, as com with 444,193 tons of iron and 
251,532 tons of steel, a decrease in iron of 244,814 tons, and in steel 
an increase on the year of 17,728 tons. 








THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 
THERE was no particular pressure during the few days preceding 
Bank Holiday to prepare for the ‘‘play” time, and this week— 
Monday—did not witness the end of the leisure taken in the coal- 
field. In several districts business is so quiet that the managers 
are not able to give more than three days per week, and some- 
times barely that, although, in some cases, other collieries are 
working four to five days ; these, however, form the exceptions. 
Coalowners keep firmly to the opinion that the market is taking all 
the coal it requires, and that no reduction in prices would tempt 
further business, Quotations, therefore, remain unaltered, and 
are scarcely likely to be affected now. 
It is not anticipated that any change in the position of business 
will take place this month, and buyers who are holding off in the 
expectation of obtaining supplies on easier terms are almost 
certain to be disappointed. ‘To-day Barnsley Silkstones fetch 12s, 
to 13s. per ton, Barnsley house 9s. 6d. to 10s. 6d. per ton. In 
steam coal there is a slight — for the better, due to two 
causes—the delivery of coal under contract to the railway 
companies, and improved request for the inland trade. The 
Humber ports are not quite taking an average tonnage, and the 
Grimsby strike has weakened values at Hull, There is an utter 
absence of urgency in the demand for steam coal, and Barnsley 
hards cannot be said at present to fetch more than from 9s. to 10s. 
rton. Engine fuel maintains old rates, nuts making 7s. 6d. to 
s. 6d. per ton, screened slack from 5s., pit slack from 2s. 6d. 
r ton. 
PeThe position in the gas coal trade has somewhat altered. Gas 
coalowners decided to make a concession of 2s. 6d. a ton on former 

rices, and a large number of contracts have been made on that 
a mostly for twelve months. Other gas companies, however, 
are now requesting greater reductions, and are at present seeking 
to meet their immediate needs by buying from merchants. The 
South Yorkshire and North Derbyshire Gas Coalowners’ Associa- 
tion met at Sheffield on the 6th inst. to consider the situation. 
Each contract, we believe, will now be considered on its own 
merits by the committee of the association. It is expected that 
the further contracts will be amicably arranged. 

South Yorkshire blast furnace coke is again firmer. Present 
quotations are from 12s. to 13s. per ton, which represents an 
advance of 2s. a ton in three weeks. A scarcity of smudge for 
coke-making is reported, 

A better feeling is perceptible in iron, which is being more freely 
ordered. Hematites, West Coast, are now from 67s. 6d. to 
69s. 6d. per ton; East Coast from 63s. to 65s. per ton. Forge 
iron, delivered at Sheffield, 46s. 6d. per ton. This shows an 
advance of ls. per ton on the fortnight. 

Considerable orders are coming forward in railway material, 
chiefly for axles and tires. The work is, both on home and colonial 
account, largely for India. 

In military material there is no change to note, the principal 
establishments being well employed, mainly on work for our own 
Government, 

Complaint is freely heard at present of the lack of orders for 
crucible steel from Germany, which market, it is not generally 
known outside commercial circles, is the largest for that class of 
Sheffield steel. The Germans, like other people, are suffering 
from depressed trade, and content themselves with buying from 
hand to mouth. 

Throughout the city and district business continues very quiet. 
This, however, is the usual feature in July and August, which are 
stock-taking months in many firms, and holiday-making periods in 
others. No change for the better is expected until the end of 
September or beginning of October. . 

‘The Cutlers’ Company of Sheffield met in their hall in that city 
on the 6th inst., when Mr. Arthur Robert Ellin, senior partner in 
the firm of Thomas Ellin and Company, manufacturers of cutlery, 
steel, files, edge tools, &c., Sylvester Works, Sylvester-gardens, 
was elected Master for the ensuing year in succession to Mr. 
Richard Groves Holland. Mr, Albert J. Hobson, cutlery manu- 
facturer, Suffolk Works, was elected Senior Warden, and Mr. M. 
J. Hunter, cutlery, saw, and edge-tool manufacturer, Talbot 
Works, was appointed Junior Warden. It is expected that the 
formal installation of the Master Cutler will take place early in 
October, and the cutlers’ feast will follow the same evening, the 
company thus reverting to the practice of holding the installation 
and feast on the same day, which was de from some few 
years ago. Mr. Ellin is the third member of his family to occupy 
the position of Master Cutler, his grandfather and father having 
preceded him as far back as 1833 and 1841. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 

Wuat has been described as a small ‘‘boom” isin progress in the 
iron and allied industries in this district, and buying in most branches 
is going on ata very satisfactory rate ; in fact, itis brisker than it has 
been at any time this year. The contrast between the state of the 
market to-day and that of little more than a month ago is very 
pronounced, and, while it was then generally expected that a 
lengthy period of depression had commenced, and the tone was 
despondent in consequence, now active buying has set in, and the 
prospects are that it will be maintained, at any rate for the rest 
of the year. The autumn trade, which is beginning, promises well, 
though no one expects that it will equal that of last or the previous 
year. But the home trade is uncommonly good just now, and it is 
the revival in that which has caused the upward movement that 
has been going on for the last month. Home buyers have certainly 
become very keen, and those who will need to buy iron for delivery 
during the latter part of the year now recognise the virtue of not 
delaying the purchase thereof. On the whole there is a more 
confident feeling in this market than has been the case for more 
thana year, which is quite in contrast with what was reported in the 
early summer. 

The continental demand for pig iron for autumn delivery is now 
setting in, but there is reason to believe it will be on a smaller scale 
than has been reported for some years, if the state of trade over 
there and the cheapness of native pig iron are taken into account, 
and also if our previous oversea trade this year is considered. 
Germany, Belgium, and France are the chief countries taking 
Cleveland pig iron, and so far this year only 177,935 tons have been 
sent to Germany, as compared with 348,092 tons last year over 
similar period, while to Belgium the quantity has been 20,298 tons, 
against 47,233 tons last year, and to France 21,522 tons, against 
34,009 tons. The deliveries to Germany this year have been the 
smallest since 1896. Adopting these figures as a criterion, the 
autumn business with the Continent is likely to be small, but that 
will be partly counterbalanced by increased home demands. This 
year 240,637 tons of Cleveland iron have been sent to Scotland, 
against 140,608 tons last year, and increased deliveries to Wales 
are re , 

It is noticeable that on the warrant market there is little busi- 
ness now in Scotch warrants, and speculators are turning their 
attention to Cleveland warrants, in operating in which there is much 
less risk. ing in Scotch warrants is almost a closed business, 
for with the small stock that is now held the chances of getting 
‘*cornered” are considerable. The stock of Cleveland warrants 
being nearly double that of Scotch, they are finding more favour 
among speculators than they ever had before. Besides, the prices 
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of Cleveland warrants relatively are much cheaper than those of 
Scotch, and the stock is increasing, while that of Scotch is de- 
creasing. 

The price of No. 3 Clevelanéd G.M.B. pig iron has been raised 
to 46s, 3d. per ton for early f.o.b. delivery, and not less will be 
accepted either by producers or second bands, while some of the 
leading makers quote 46s. 6d., and can afford te wait till they get 
it, which they expect will be in a fewdays. Good sales were made 
at 46s, towards the close of last week, but nothing so low has been 
reported this week. No. 4 foundry has been raised to 44s. 6d., 
and grey forge to 44s.; but these are almost as scarce as No. 3, a 
smaller proportion having been produced during the last fortnight. 

As som hematite pig iron, great difficulty is experienced in 
getting supplies for early delivery ; indeed, some assert that 
there is a famine, though the production is 20 per cent. above 
what it was in the early spring, and is quite equal to what it 
was in the autumn of last year before the ironmasters adopted 
the policy of damping down furnaces. Local steel manufacturers, 
as well as those in Sheffield, are pressing buyers, but as yet the 
export demand has not improved materially. Still, the business 
is so good and so promising that more furnaces are likely to be 
re-started. Makers have no stocks, and the quantity in the public 
warrant stores in this district is only 3262 tons, at which figure 
it has stood for some weeks, and it thus has no influence on the 
market. With West Coast warrants at over 60s., the present 
prices quoted by North of England producers are very reasonable, 
and the latter are doing well in the competition. Makers have 
put up their quotations for mixed numbers to 57s. 6d. per ton, 
and can secure that figure. Rubio ore has been raised 6d. <f 
ton this week, as also has Gellivare ore. Rubio is now at l5s. 9d. 
per ton delivered c.i.f. Tees or Tyne, the Spanish mineowners 
having lost no time in advancing their prices directly the values of 
steel and hematite pig iron moved up. The best grade of Gellivare 
ore is raised to 18s, 9d., and the lower to l4s. 6d. c.i.f. North-East 
Coast ports, 

Exports of pig iron from the Cleveland district this month have 
so far been rather quiet, as up to the 7th they had only reached 
14,420 tons, against 17,673 tons last month, and 19,323 tons in 
August, 1900, to like date. The stock of Cleveland pig iron in 
Connal's warrant stores on 7th was 111,230 tons, an increase this 
month of 2030 tons. 

The situation in the finished iron and steel industries is un- 
doubtedly satisfactory, and a good business has recently been 
done. Even with the orders already booked, there is not likely to 
be any slackness at most of the works during the remainder of the 
year, and consumers are making haste to buy. The North of 
England manufacturers are leading the way in the advances, and 
are generally in a better position than their competitors in other 
districts, especially the plate and angle producers, who have 
profited most by the revival of shipbuilding. As a rule producers 
in this district have not much cause for complaint, and they 
certainly are better off than they have been at any time this year. 
For steel ship plates they are securing £6 5s.; for steel boiler 
plates £7 15s. is the quotation; for iron ship plates, £6 17s. 6d. ; 
stee) ship angles, £5 17s, 6d. ; steel engineering angles, £6 2s. 6d. ; 
steel sheets, £3 10s, ; iron sheets, £8; steel hoops, £7 ; common 
iron bars, £6 5s. ; all less 24 per cent. f.0.t. Heavy steel rails are 
steady at £5 10s., but the demand is somewhat quiet. Some 
producers of cast iron railway chairs have raised their price half-a- 
crown to make up for the increased cost of pig iron, and cast iron 
columns are up to a like extent, the minimum for the latter being 
now £6 12s. 6d. net at works. 

Shipbuilders are well off for work, and continue to receive orders, 
so that the majority are assured of regular operations at their 
yards for at least twelve months to come. The advances in the 
prices of plates, angles, and other materials have necessitated their 
quoting higher prices for new steamers than they were accepting 
last month, but that has not checked the demand as yet. The 
Fownes Forge and Engineering Company, Limited, are extending 
their establishment at Tyne Dock, and when the extensions are 
complete the capacity of their works will be aboutdoubled. They 
are specially aiming at executing repair work with great despatch, 
and the most modern appiiances for dealing with such business are 
being put down. fitted a 1200-ton forging press worked 
by Sedvealie power, and this it is said is the most powerful piece 
of plant of its kind in any ship-repairing works on the Tyne. 

At the meeting of the River Wear Commissioners a few days ago, 
information of a very satisfactory character was given as to the 
development of industrial enterprise on that river. 5S. P. 
Austin and Co., Limited, have been granted leave to place a pontoon 
dock at the west side of their Pauns yard. The accommodation at 
Messrs. Short’s shipbuilding yard is to be greatly increased, and a 
new shipyard is to be started on the Pallim estate. Doxford 
and Co. will greatly extend their yard during the next eighteen 
months, The Commissioners themselves have under consideration 
the construction of a large graving dock, which is becoming a 
pronounced necessity in connection with the port. 

At the shipyard of John Readhead and Sons, South Shields, 
a fire occw on Sunday which destroyed the drawing-offices, 
c nters’ shops, moulding shops, &c., and shipbuilding operations 
will be suspended for a time. 

The coal trade continues to show considerable improvement ; 
indeed, the demand in the steam and gas departments is such that 
it is difficult to satisfy it so far as regards early deliveries, and 
prices are rising. Best steam coals are now up to 13s. 6d. per ton 
f.o.b., and steam smalls have advanced to 5s. 6d., while gas is 
strong at 10s. 6d. to 11s. f.o.b. It is not easy to secure either 
steam or gas coals for September delivery. Coke has also become 
scarce, and as the consumption is likely to increase, sellers have 
felt justified in increasing their quotations, so that good second- 
class coke for blast furnace purposes is now at 15s, 6d. per ton 
delivered on Teesside, and for foundry coke the figure is 17s. 6d. 
f.o.b. The wages of Durham miners for the next three months 
will be 74 per cent. less than they were in the last three months, 
the arrangement being based upon the average prices realised 
during the second quarter of the year. Their wages have been 
reduced over 19 per cent, this year. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THERE has been a moderate business in the pig iron warrant 
market, but large purchases of raw iron have been made direct 
from the ironmasters, and this is accepted as indicative of an 
expected revival, at least to a moderate extent, in the manufactur- 
ing branches of the trade. 

The market for pig iron was closed on Monday, owing to the 
Bank Holiday, and the amount of business since done in warrants 
has not been very large. Transactions are mainly in Cleveland 

igs, the prices of which are favourable to the consumer. For 

ematite warrants the demand is only moderate, but the prices 
have been well maintained in consequence of a scarcity of these 
warrants in the open market. 

Scotch warrants have been at 53s, 9d. to 53s, 11d. cash, and 
53s. 9d. one month. The demand for Cleveland warrants has been 
comparatively active at 46s. 3d. to 46s. 7d. cash, 46s, 3d. ten days, 
and 46s, 8d. one month. Cumberland hematite is quoted 60s. 9d. 
buyers, sellers asking 61s. for cash, but business has been done at 
603. 6d. for delivery in one month. 

Scotch hematite, which a week or two ago was at 59s. 6d., isnow 
quoted ~ merchants 61s, for delivery at the steel works, 

There have been a number of changes in the furnaces since last 
report. An additional one has been put in blast at Shott’s iron- 
works, and one at Calder, so that there are now 76 in operation in 
Scotland, compared with 74 last week and 83 at this time last year. 
Of the total now blowing, 36 are making ordinary, 38 hematite, 
and 2 basic iron. 

Prices of makers pig iron are generally firm, and in some 





instances advances of 6d. to 1s, per ton have taken place. Govan, 
No. 1, is quoted f.o.b. at Gl Ww, .3 No. 3, 54s.; Carn- 
broe, No. 1, 56s. 6d.; No. 3, 54s. 6d.; Clyde, No. 1, 668.; No. 3, 
56s.; Gartsherrie, No. 1, 67s.; No. 3, . 6d.; Calder, No. 1, 
67s.; No. 3, 57s.; Langloan, No. 1, 67s. 6d.; No. 3, 57s.; Sum- 
merlee, No. 1, 70s.; No. 3, 57s. 6d.; Coltness, No, 1, 72s.; 
No. 3, 57s.; Glengarnock at Ardrossan, No. 1, 66s.; No. 3, 56s.; 
Eglinton at Ardrossan or Troon and Dalmellington at Ayr, 
Nos, 1, 56s. 6d.; Nos. 3, 54s, 6d.; Shotts, at Leith, No. 3, 
58s.; Carron, at Grangemouth, No, 1, 67s. 6d.; No. 3, 57s, 6d. 
per ton. 

The shipments of pig iron from Scottish ports in the past week 
have been 6257 tons, compared with 5867 in the same week of last 
year. The arrivals of Middlesbrough pigs at Grangemouth were 
7234 tons, being 2986 more than in the same week of last year. 

In the course of the week there has been a considerable demand 
for iron and steel manufactured goods, and ironfounders, bridge- 
builders, and others are experiencing a gradually increasing activity. 
Prices of some manufacturers are hardening, and steel ship plates 
are now quoted £6 2s. 6d. per ton, less 5 per cent. for delivery in 
Glasgow district, other articles being firm in proportion. 

Some good orders have been placed with the Clyde shipbuilders, 
and it is now regarded as certain that the shipbuilding industry 
will be well employed throughout the rest of the year. 

A good deal of uneasiness has been felt in the last few daysas to 
the negotiations that have been proceeding between representatives 
of coalmasters and miners with reference to the question of wages, 
The Conciliation Board has done good service since its institution 
several years ago, and the fact that it has been in danger of being 
discontinued has occasioned no little apprehension among both 
masters and workmen. 

There is a good deal of irregularity in the coal trade. Ship- 
ments are large, amounting at the whole of the Scottish ports 
to a total of 222,307 tons, compared with 155,645 in the pre- 
ceding week, and 229,265 in the same week of last year. The 
household demand for home consumption has been poor, but the 
business in coals for manufacturing purposes is increasing. The 
supply is, however, so ample that in some districts the coa!masters 
are intimating reductions of wages. Coal prices generally are a 
shade easier. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

THE iron and steel market continues firm all round, and on 
‘Change Swansea this week a hopeful character prevailed. Some 
degree of uncertainty existed regarding the probability of increased 
business from the upset condition of things existing in America, 
but, as a leading ironmaster observed to mea few days ago, ‘‘There 
is not much fear of America affecting us when strike matters are 
settled, until its enormous making capacities meet the demand. 
Then there may be some fear of keen rivalry, though it will take 
time. If American make is prodigious, so also are the require- 
ments.” And it is not unworthy of note that in the overhaste of 
production the attention to quality may be lost sight of. At 
present there is growing favour shown for British make, 

There has been increased consignments of ore lately into Wales, 
both from Lisbon and Bilbao. This week Ebbw Vale received 
nearly 5000 tons, and 1500 tons came to Swansea. Scotch pig, 
which I reported last week as improving, continues to advance. 
Since my last report the advance has been 3d., but Middlesbrough 
is ls. per ton better, and hematite 2s, 6d. It was stated on 
*Change that the market for the lower grade was more sensitive, 
in consequence of the almost complete depletion of stock. In 
Cleveland and other kinds there has not been much alteration. 
It was stated this week that the whole of the finished iron and 
steel works are busy, and that for any fresh sales higher prices are 
the rule. The quotations I give for tin bar are the minimum, but 
higher figures are common, especially for forward delivery. Works 
occupied in structural steel are fully employed, as also those in 
merchant bar. Tin bar, as usual, is in healthy demand. 

Latest prices, Swansea, are as follows :—Glasgow pig warrants, 
54s. 3d. cash buyers; Middlesbrough, No. 3, 46s. 3d., 46s. 6d., 
46s. 34d.; other numbers in proportion; hematites, 61s., for 
mixed numbers f.o.b. 

Welsh bars, £6 10s. to £6 12s, 6d. ; angles at usuaP extras; 
sheet iron, £8 5s. to £8 123, 6d. ; steel sheets, £8 53. to £8 15s., 
with usual extras for higher gauges; steel rails, heavy sections, 
£5 10s. to £5 12s, 6d.; light, £6 12s, 6d. to £7 12s. 6d. f.o.t.; 
Bessemer steel tin-plate bars, £5 ; Siemens best, £5 2s., delivered 
in district. 

Tin-plates: Bessemer steel cokes, 14s. 9d. to 15s.; Siemens, 15s. 
to 15s. 3d.; ternes per double box, 28 by 20 C., 27s, 6d., 28s. 6d., 
to 30s. 6d.; best charcoal, 16s. 6d. to 17s.; big sheets for 
galvanising, 6ft. by 3ft. by 30 g. per ton, £10 17s. 6d. to £11; 
finished black plate, £11 to £11 10s.; block tin, £116 10s., £112 15s. ; 
spelter, £16 10s.; lead, £12 2s. 6d.; copper, Chili bars, £66 2s, 6d. 
to £66 10s.; iron ores, Rubio, 14s, 6d.; Tafna, 15s. 6d. 

Cardiff prices are similar, and, in addition, Almeria is now 
quoted at lds. to 15s, 3d. c.i.f., Cardiff. 

The closeness of competition in the iron and steel trade is shown 
in the matter of the Cardiff tramway rails contract, which was 
secured afew days ago by the Bolckow Vaughan Company. It 
may be of interest to note the figures :—45ft. rails, £6 10s.; fish- 
plates, £8; 60ft. rails, £7; fish-plates, £8 10s. A firm on the 
Continent offered rails for £6 5s. and £6 15s. respectively, but the 
Committee of the Corporation preferred English rails. The 
Cardiff Tramways Committee have reported to the Corporation their 
suggestion to pay £40,000 as the purchase price, which was 
regarded as very moderate. The Newport tramways have now 
been taken over by the Newport Corporation, the lease of seven 
years with Mr, Andrews having expired. 

It has been freely rumoured during the week that Sir W. T. 
Lewis will be one of the Coal Tax Commission, which is understood 
to be forming, for a thorough investigation of the coal resources 
of the country, and, as some add, the wisdom or unwisdom of the 
tax. He is, of course, one of the first authorities with regard to 
the Welsh coalfield, and a safe guide in the difficult question 
—for any but a thoroughly versed mind to deal with—the extent of 
the upper and lower seams, and the probable length of dura- 
tion. 

‘Ihe question of an amalgamation between the Cardiff 
Railway, the Rhymney, and others, is again to the fore. At 
the London meeting of the Cardiff Railway this week, Mr. 
Pitman presiding, the subject was mooted, but there does not 
seem to any practical measure in hand for carrying it out. 
As remarked at the meeting, for many reasons an amalgamation 
would be beneficial, though there is now less friction prevailing 
than was formerly the case, 

The announcement that the colliers would take three days’ 
holidays this week told at once upon the ironworks, In some 
cases, as at Dowlais, fires were not lit until Thursday, but in other 
cases the usual course was taken of firing on Sunday night. As 
regards the colliers, on the eve of my despatch the collieries 
generally were deserted of all but indispensable hands, and the 
streets of the metropolis of the coal trade, Merthyr, were thronged 
in celebration of the national Eisteddfod. 

The De Winton pit, Aberdare, for a long time worked by the 
late Mr. James Lewis, was closed on Saturday, one of the few 
instances so far on record of a colliery worked out, Fortunately, 
at Abernant colliery in the neighbourhood, there is ample room 
for the men. 

The latest prices on Change, Cardiff, are as follows :—Best steam 
coal, 18s, 6d. to 19s.; best seconds, 17s. 6d. to 18s.—this is always 
a good - of firmness when best seconds so closely approach the 
first ; ordinary seconds from 17s,; drys, 15s, 6d. to 15s. 9d.; special 
smalls, 10s. to 10s, 3d.; best ordinaries, 9s, to 9s, 3d.; seconds, 
8s, 6d. to 8s. 9d.; inferior sorts, —t dry, 7s. 3d. to 7s. 6d.; 
best Monmouthshire semi-bituminous, large, 16s. to 16s, 6d.; 





seconds, 14s, 9d. to 15s. 3d.; best households, 16s. to 17s.; No. 8, 
small, 10s, to 10s, 3d.; No, 2 Rhondda, 18s. 6d. to 14s.; through 
and through, 10s, 9d. to 11s.; small, 8s. to 8s, 3d. 

There is no change in coke and patent fuel ; bothare in good 
demand, and prices are firm; furnace coke is at 16s, to 17s,; 
foundry, 18s. to 19s.; patent fuel readily demands 16s, to 17s,; 
pitwood is slightly weaker on account of large quantities coming 
in, — is not unlikely to be firmer again. Prices Cardiff, 18s, 6d. 

Ss. 


The Swansea coal output was not quite so large as in the 
previous week. ‘’he Birchgrove was affected by changing the 
engine cylinder, and tonnages did not come to hand as expected, 
In all the export was under 50,000 tons. 

Prices remain much the same. Best anthracite was at 21s. to 
23s.; mid-week quotation on ’Change, second quality, 18s. to 
18s. 6d.; best large, 16s. 6d. to 17s.; red vein, 12s. to 12s, 3d.; 
rubbly culm, 5s, to 5s. 6d.; | steam, 18s, to 19s.; seconds, 16s, to 
16s. ba. bunkers, 10s. to 11s. 6d.; small, 8s. 6d. to 9s.; house 
coals, No. 3, Rhondda, 16s. to 16s, 6d.; through, 13s. to 13s. 6d.; 
small, 11s. to 1ls. 6d.; No, 2, Rhondda, 14s, to 15s.; through, 11s, 
to 1ls. 6d.; small, 8s. to 9s. 

Patent fuel, 15s. 6d. to 16s, 6d.; coke, 16s. 6d. to 1Ss.; pit- 
wood, 19s, 6d. 

A good deal of hematite remains undeveloped in (ilamorgan- 
shire. I hear a new company is being floated, principally of 
Cardiff subscribers ; shares of the popular figure, £1. 

The Llantrissant Tin-plate Works, which have been going for 
the last three weeks, met with an unfortunate mishap in the 
machinery last week, and it is feared that some time must elapse 
before a re-start. 

One of the events of the past week has been the opening 
of the Barry Rhymney Railway extension. This took 
place on Thursday. Most of the Barry officials were present, 
and the initiative was taken by the Ocean Colliery tending 
thirty-three laden wagons for shipment at Barry dock. This line 
now opens communication with Aber, Rhymney, and Taff Bargoed 
Valleys. The contractors were Price and Wills, under the super- 
inetndence of Mr. J. Bell, engineer of the Barry Company. I 
have previously noticed the fine aqueduct which spans the Taff 
river, kc. Certainly the finest work in South Wales of late 


years, 








THE NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 


STEAM and house coal: The colliers not having resumed work, 
no reliable quotations can be given. Exports for week ending 
August 3rd: Coal: Foreign, 43,183 tons ; coastwise, 17,414 tons. 
Imports for week ending August 6th: Iron ore, 7400 tons; pig 
iron, 1165 tons; scrap, 165 tons; cement, 450 tons ; sleepers and 
logs, 3463 loads ; pitwood, 6526 loads, 

ig iron: Scotch warrants, 54s. 3d.; hematite warrants, 
60s. 3d. f.o.b. Camberland prompt ; Middlesbrough, No. 3, 46s, 24d. 
Iron ore: Rubio, 14s. 6d.; Tafna, 15s. 6d. Steel: Rails, heavy 
sections, £5 10s. to£5 12s. 6d. ; light ditto, £6 15s. to £7 12s. 6d. ; 
Bessemer steel tin-plate bars, £5 to £5 2s. 6d. ; Siemens steel tin- 
plate bars, £5 2s, 6d. to £5 5s., all delivered in the district, cash. 
Tin-plates: Bessemer steel, coke, 14s. 9d. to 15s. ; Siemens, coke 
finish, 15s. to 15s, 3d. London Exchange telegram: Copper, 
£66 8s, 9d. Straits tin, £116. 








“THEY SEND FOR THE NEWSPAPER MAN.” 

SPEAKING at the annual meeting of Brown, Marshalls, and Uo., 
the chairman, Mr. J. P. Lacy, J.P., said he was pleased to say 
that they had had a record year as arded output. He was 
sure it must be an agreeable surprise to the shareholders to receive 
such a report, as no doubt many of them had been alarmed by the 
accounts in the newspapers of all the orders placed in America and 
Germany for rolling stock and railway material. The fact was, 
when an American firm secured an order they sent for a newspaper 
man to interview them, so that the news might be cabled all over 
the world. It was one of their many waysof advertising. Whena 
British firm made a good contract they entered it in their order books 
and said nothing. ‘They were not alarmed at foreign competition. 
They knew that they supplied a very much better article than the 
foreigner, and that was bound to tell in connection with such 
things as railway rolling stock. Railway companies that had been 
foolish enough to buy cheap locomotives and carriages found them 
very dear in the long run, and now they placed their orders with 
English firms. The class of work that they turned out 
was, he believed, second to none. Engineers were very careful ; 
they felt the responsibility of ordering rolling stock in case there 
should be faults. On the English lines it was a remarkable thi 
that there were very few failures or accidents as compared wit: 
America and other countries which obtained their supplies else- 
where, and where there were many millions of people travelling 
by rail it was most important that the material used should be 
of the very best quality. This high standard had always been 
maintained in this country, and he trusted that it always would. 
Recently there had been an interesting correspondence in the 
newspapers between Sir Alfred Hickman and Lord George 
Hamilton with regard to some railway orders placed with American 
firms, To business and practical men it was perfectly clear that 
Sir Alfred Hickman knew exactly what he was talking about, 
while Lord George Hamilton knew very little, and he was evidently 
in the hands of the permanent officials, who, when attacked for 
doing a very wicked thing, made up the best cock-and-bull tale they 
could to try and satisfy the public. That was with regard to 
bridge work—an order that was placed with an American firm for 
Burma. Lord George Hamilton said that the order was placed 
there because they felt that the American engineers better under- 
stood bridge construction than English engineers. That was abso- 
lutely absurd. Only recently there had been published an accountof 
the great Brooklyn Bridge, of which such a boast was made concern- 
ing the engineering skill displayed. That bridge was now reported to 
show signs of failure. Let them compare that with the great 
bridge over the Menai Straits that was erected something like forty 
years ago, and was as og to-day as it was then. Those were the 
things that should strike the mind and must tell. He believed 
there were no firms in the world to equal, and certainly none to 
surpass, English manufacturers of locomotives, rolling stock, and 
railway material of every kind. That was the reason why they 
did not fear foreign competition. They knew that the Americans 
had advantages from protective tariffs, amounting in many cases to 
from 30 per cent, to 50 per cent., which excluded British manu- 
facturers from that market, and they had to provide for the 
requirements of a population of something like 70 or 80 millions, 
There was also in that country a total railway mileage of 200,000 
miles, Such requirements formed a very big business. The 
enormous tariff gave them a very good position as compared with 
English manufacturers, but with all their boasted superiority let 
them take away the tariff and allow a fair fight for the trade, and 
then see where the great American millionaires and their great 
concerns would be. They were bolstered up and maintained solely 
by tariffs, and if the people in America were satisfied to pay extra 
and make the millionaires still richer, well and good ; but English 
manufacturers were able to hold their own, 











PENARTH T1ps.—Weare requested by Fielding and Platt, Limited 
to mention that the tips at Penarth illustrated in our last issue 
were designed and constructed by them in conjunction with Mr, 
Harry Riches. 
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NOTES FROM GERMANY. 
(From our own Correspondent.,) 

TRON and steel, both raw and manufactured, 
remain in moderate request on the iron market 
over here. The tone is quiet generally, and a 
further downward move was felt in some branches, 
the uncertain position of the money market and 
of many trades that are connected with the iron 
and steel industry having caused a decrease in 
demand. In pig iron a little more has been done 
this week than last, but the business transacted is 
still far from good, and stocks remain very heavy, 
in spite of reductions in output. The low rates 
that are at present quoted for scrap iron have 
caused the a for that article to improve 
slightly ; last week quite a healthy demand was 
experienced. Malleable iron is in irregular and, 
on the whole, very limited request. Girders are 
tolerably well inquired for, but low prices only 
are being paid; M. 112°50 p.t. has in several 
cases been taken. Nothing can be added to what 
was reported in last week’s letter concerning the 
business in plates and sheets, the heavier sorts 
remaining in comparatively good request ; here 
and there an increasing firmness was felt in 
sheets. 

The Prussian State Railway Administration 
will shortly invite tenders for the supply of 4000 
goods wagons ; 2800 wagons are to be given to the 
syndicate works, 

In spite of all that has been said to the con- 
trary, the German coal tradestill appears to bein a 
fairly active and strong condition, and a satis- 
factory business is done both on home and on 
foreign uccount. The consumptionin coal during 
the first quarter of the year was 127,000 q. less 
than last year, but in the second quarter it was 
140,000 q. more than in 1900. flonse coal is 
particularly stiff, dealers selling best anthracite 
at M. 32°75 to M. 35 p.t. 

Ironmasters in Austria-Hungary complain of 
the entire want of confidence, and of the de- 
creasing demand that is noticed in every branch. 
During the first two quarters of present year 
deliveries in iron and steel, both for home and 
for foreign consumption, were :—2,340,000 q., 
against 2,430,000 q. last year, and 2,745,000 q. in 
1899, The falling off for this year is chiefly due 
to the very considerable decrease in export, 
which has only been about one-third of what it 
was during the corresponding period of last year. 
Official quotations are as under :— White Styrian 
charcoal pig iron, 91 to 94 crowns; grey Besse- 
mer, 96 to 102 crowns; merchant bars, 180 to 
210 crowns; boiler plates, 370 crowns ; girders, 
180 crowns, all per ton. 

The French railway Paris-Lyon-Mediteranée 
had ashort time ago ordered twenty locomotives 
at the Sieg] locomotive factory ; some locomotives 
are being delivered next week, and the rest will 
be finished in the autumn. The Sieg] locomotive 
factories have tery delivered thirty loco- 
motives for the French Western Railway. 

From the Belgian iron market very poor 
accounts continue to be received ; no change has 
taken place, and very few orders only are 
obtainable, the steel works securing most of them. 
For raw and manufactured iron the prices of 
former weeks are generally quoted, but con- 
cessions can easily be obtained. 

Foreign competition is too keen to allow of an 
improvementin the quotations for coal in Belgium, 
and the situation of the coal and coke trade is 
exceedingly flat. 

An increasing liveliness has been noticeable in 
most departments of the French iron industry 
during the week now past, orders coming in more 
freely, without, however, influencing the position 
of prices, which continue to show some weak- 
ness. Merchant bars fetch 175f. p.t.; girders, 
190f. p.t.; and for heavy steel rails 180f. p.t. is 
still quoted. In the Ardennes inquiries have 
been fairly numerous during this week and the 
last, ironmasters having been willing in several 
instances to reduce their quotations, and this has 
caused dealers and consumers to show less 
reserve with regard to the placing of forward 
orders ; in Haute-Vienne the works are doing a 
good business in building material. 

The decrease in German export to Russia 
during the past year, to which reference has 
been made in previous letters, is now shown to 
have been chiefly caused by the falling off in 
the export of iron and steel and machines. In 
1909 German export to Russia was only 4,073,000 
pud, against 9,959,000 pud in 1899. In castings, 
wire and wire articles, and tin ware 1,584,000 
er have been exported from Germany to Russia 
ast year, against 1,756,000 pud in 1899. 

Import in English coal and coke to Hamburg 
was for July of present year 238,862 t., against 
287,225 t. in July, 1900. 

The consumption of brown coal in Germany, 
which had been for many years limite and 
irregular, has shown a marked improvement 
during the past ten years. In 1872 Germany, 
according to latest statistic figures, consumed 
about 9 million tons only; in 1876 11 million 
tons; in 1880 12 million tons; in 1886 
15 million tons; and in 1890 19 million 
tons; while from 1891 to 1900 consump- 
tion rose from 20°5 million tons to 40°3 million 
tons. The largest output falls to Saxony— 
province—viz,, 17 million tons; Brandenburg 
comes next with 10 million tons, and the 
Lower Rhenish district with 5 million tons. 
Bohemia brown coal finds a very good market in 
Germany, import during the last years having 
been about eight million tons annually. Export 
in German brown coal is but small. Only to the 
Low Countries and to Switzerland fairly large 
quantities of brown coal briquettes are sent. 








AMERICAN NOTES. 


(From our own Correspondent.) 
New York, July 24th. 

To-Day’s telegrams from many large iron and 
steel-producing centres show an interruption to 
productive capacity of about 15 per cent., in 
which steel sheets principally — The work- 
men ap to be gaining, the latest evidence of 
it on a large scale being the creation of a lodge 
of tubemakers in the National Tube Company's 
mill near Pittsburgh, where 4000 men were taken 
into the Union on Saturday last. The independ- 
ent mille are, of course, profiting by the strike, 





The Republic Iron and Steel Company, with forty 
mills turning out bar iron and kar steel is enjoy- 
ing a greatly increased demand, and this week 
is starting up some mills that have been 
idle; one of them at Toledo, Ohio, employing 
400 men, and one at Sharon, employing 500 men. 
The American Steel Castings Company at Sharon 
refused to dismiss some imported men, and in 
consequence the entire plant is idle. The buyers 
of steel are expecting the companies to take such 
steps as will lead to resumption, because of accu- 
mulating demand. But the United States Steel 
Company will resort to any and every device to 
avoid the inevitable yielding. Consumption is 
increasing because of the recent starting of 
a multitude of new enterprises needing large 
quantities of material. One or two conditions in 
the steel industry call for correction, but the 
correction can be safely postponed as long as 
demand so far exceeds supply. The conditions 
are: First, that the great Steel Trust is capital- 
ised at possibly 20 per cent. more than its value ; 
and second, that crude steel allows nearly 100 per 
cent. profit to those who possess their own ore 
deposits. These conditions are necessarily not 
permanent. They call for adjustment. Railroad 
managers look for relief in the establishment of a 
large steel rail plant in the West, or in the exten- 
sion of an existing plant in Colorado. Come asit 
will, steel products are destined to decline in 
price 33 to 40 per cent. when latent causes do 
their work, combinations to the contrary notwith- 
standing. Railroad returns are good, and roads 
have much more traffic than last year. A new 
shipbuilding plant, with 3,000,000 dols. subseribed 
capital, is to be established on the Delaware 
River, near Philadelphia, The pressure for ton- 
nage is stimulating enterprise in that direction. 
Ships are badly needed to take care of the grow- 
ing exports to Mexico, Central and South 
America, which increased from 103,000,000 dols, 
in 1899—fiseal year—to 127,000,000 dols. in 1900, 
and to 138,000,000 dols., 1901. The Atlantic 
Coast trade is growing out of all ratio to former 
years. 

In financial matters conditions are gratifying. 
Banks of this city now hold 21,000,000 dols, in 
excess of legal requirements. Loans decreased 
33,000,000 dols. within two weeks. The high- 
water mark of loans was reached June 22nd, 
when they were 902,755,000 dols. Grain prices 
are advancing at all points on account of hot 
weather. 

New York, August ist. 

The greatest activity prevails among the small 
independent manufacturers of bars. The mills 
of the Republic Iron Company are crowded, and 
the independents are refusing to book business 
for later than November delivery. Hoops have 
been advanced to two cents at mill, and further 
general advances are probable. As to sheet iron 
the demand is even greater, and higher prices 
could be had for the asking. Merchant pipe and 
merchant steel have hardened in price for late 
summer deliveries where it is possible to get 
orders in, and merchant steel orders are being 
placed in western mills for delivery as far ahead 
as next summer. Skelp mills are everywhere 
crowded with work, and trolley line require- 
ments threaten to become enormous. The rail 
mills have not booked important new business for 
a week, and railway managers hesitate to place 
orders for 1902 delivery in view of the contin- 
gencies that may arise. Notwithstanding the 
enormous expansion in progress in capacity there 
is not the slightest evidence of weakness. The 
abundance of capital is favourable to the stimula- 
tion of enterprise in various directions. Funda- 
mental conditions are favourable to a long con- 
tinuance of economic forces along established 
lines, 

The production of gold is increasing at a rate 
that assures confidence. Legislation is con- 
templated which aims to remove the incongruities 
in our monetary system. The foundation of 
prosperity, profitable agriculture, is broad, and 
never in American history was there such a rush 
to take up new lands in new localities. On 
August 6th three Indian reservations will be 
taken up and divided into farms, Throughout 
the North-West railroad traffic facilities are 
taxed to accommodate farmers seeking new 
homes. 

The corn crop outlook to-day is for a crop of 
1,600,000,000 bushels, against 2, 100,000,000 bushels 
a few weeks ago. The steel-carrying railroads 
report a loss of tonnage on account of the strike. 
The June statement of the Atchison road is very 
good, showing for twelve months an increase in 
net income of 20,000,000 dols. 

Regarding the strike, the strong probabilities 
to-day are that the Amalgamated Association 
will not insist that the scale be signed for the 
steel-sheet mills, and that non-union mills will 
continue non-union, and that all mills shall be 
open to all men with or without union cards, and 
that men will not be discharged if they elect to 
form unions. Reports from all iron and steel 
centres show great activity everywhere, and even 
in midsummer a broadening of demands. Ship- 
builders will, from all accounts, be very heavy 
buyers of material during the coming autumn. 
Car builders have pretty well covered require- 
ments, but railroad managers are anxious to place 
large orders for rolling stock. Machinery makers 
have not reduced their forces, except where the 
machinists’ strike interfered. Agricultural imple- 
ment factories are filled up for months, and 
vehicle builders are taxed to full capacity. 








TRADE AND BUSINESS ANNOUNCE. 
MEN 


ELECTROMOTORS LIMITED have opened a London 
office at Cornwall-buildings, 35, Queen Victoria- 
street, E.C, 

F. S. DupeEon, 30, Great St. Helens, London, 
has been appointed agent for the Eynon patent 
‘*Gripwell ” anchor. 

THE National Steel Company has removed 
its London office from 78, Gracechurch-street, 
to 71 and 72, King Wiiliam-street, E.C. Its 
telephone number is now 2660 Avenue. Cable 
and telegraphic address remains ‘‘ Natrometre” 
London. 

PATERSON, DOWNS, AND JARDINE, of Coats Iron 
and Steel Works, Coatbridge, N.B., have appointed 





Mr. Alfred M. Buchanan, of Suffolk House, 
Laurence Pountney-hill, London, E.C., theirexport 
and London agent, for the sale of their various 
brands of bar iron. 

Tue American Steel Hoop Company advises us 
that its London address is now 71 and 72, King 
Wi'liam-street, E.C. Its telephone number has 
been changed to 2660 Avenue, and ‘‘ Wakefully ” 
London jis “now its registered cable and tele- 
graphic address. 








THE PATENT JOURNAL. 
Condensed from “The Illustrated Official Journal of 
Patents.” 

Application for Letters Patent. 


*,* When inventions have been ‘‘ communicated ” the 
name and address of the communicating party are 
printed in italics. 


23rd July, 1901. 


14,998. LiraocrapHic Printinc Piates, H. L. B. 
Toobe, London. 

14,994. Macuine for Damprine ArticLEs, A. M. Kitchen, 
London. 

14,995. Purrge-strap Lona Boots, A. Cantwell, 
London. 

14,996. ELectric Motors, J. A. Heany, London. 

14,997. ELecrric Motors, J. A. Heany, London. 

14,998. ELectric Arc Lamps, J. A. Heany, London. 

, Sprinas for Rar.way Wacons, F. Barson, 

mdon. 

15,000. Mortice Macuings, N. N. Haigh, London. 

— BurronHo_e Sewine Macuines, F. W. Ostrom, 

mdon. 

15,002. RaitRoap Trxs, J. Booth, London. 

15,008. Trunk Harness, L. J. Vandervoort, London. 

15,004. StrrRinc Apparatus, D. Davis, London. 

15,005. Cuarcinc Coxe Rerorts, J. Y. Johnson.— 
(The Wellman Seaver Engineering Company, United 
States.) 

15,006. Loapinc Cars with Coxg, J. Y. Johnson.— 
(The Wellmann Seaver Engineering Company, United 
States.) . 

15,007. Mountrnc Motors on Cycizs, J. L. Dutheil, 


ndon. 

15,008. Hanorrs for Doors, W. B. Smith, London. 

15,009. Wire Feep for Nai Macuine, C. Rothe, 
London. 

7, Stop Motions for Looms, C. Himig, 

ndon. 

15,011. Gas Lamp IcniTers, R. Haddan.—(Deutsche 
Gastechnische Gesellschaft mit beschrinkter Haftung, 
Germany.) 

15,012. InT#RNAL ComBusTION Enornes, M. H. Rumpf, 


ndon. 
15,018. Mitk Caurns or Recepracias, W. Helm, 


ndon. 

15,014. Execrric Traction, G. C. Marks. — (La 
Société Rowaix Volatron et Cie., France.) 

15,015. Treatment of Fisrovus Sup3tances, W. Wood- 


, London. 
15,016. Dupticatine Stencit Saxets, A. D. Klaber, 
ndaon. 
15,017. Macurvg for Ruttne Screens, D. K. Tripp, 
ndon 
15,018. Motors, A J. Boult.—(7. Berlize, Belgium.) 


24th July, 1901. 


15,019. Taos for Tages and Prants, J. H. Gibson, 


Liverpool. 
15,020. Pap3 for Sores of Boots, K. Wright, 
Greenock. 


ock. 

15,021. Tram-Roaps, A. H. Rowan, Kingston-on 
ames. 

ee, G. Gibson and J. B. Kunkel, 


ndon. 

15,023. Hypravutic Press Piates, W. Gatwood, Stoke- 
on-Trent. 

15,024. Rartway Carriace Couptines, G. 
Sheffield. 

15,025. Tires, H. D. Earl, Manchester. 

15,026. YaRN WINDING Macuing, H. 8. Golland, Man- 
chester. 

15,027. NumBeRINc Macutngs, J. W. Shaw and C. P. 
Hough, Manchester. 

15,028. Cyctz Hanpugs, J. Taylor, London. 

15,029. Cement, N. T. Ashton, J. Crompton, and J. D. 
Kelly, Liverpool. 

15,080. Wax Tureap Sewine Macuivgs, M. H. Pear- 
son, Leicester. 

15,031. Saavinc Soap Hoiper, C. Clements, Hawk- 
hurst, Kent. 

15,032. Napkin Rrvo, M. E. Pyke, London. 

15,033. Stong-sawinc Macuing, G. Pickles and J. 
Jones, Huddersfield. 

15,034. Bakinc Piates, J. T. and D. Cook, Edin- 


Wilson, 


burgh. 

15,035. Cooxinc Oven &c., G. W. Weatherhogg, 
Lincoln. 

15,036. AgRIaAL TELEGRAPHIC Apparatus, J. Gardner, 
Manchester. 

15,037. Compostrg Boat Formation, E. Hayes, Stony 
Stratford. 

15,0388. Dygrxnc Warps for Wravine, R. W. Goddard, 
Bradford 


ord. 
15,039. FLexrpte Scent Cuarm, T. Wilcox, Birming- 


am. 
15,040. Cyctz Tire AtracHMENT, T. Bettney, Bir- 


mingham. 

15,041. Exectric Tramways, 8. Kempner, Gorlitz, 
Germany. 

15,042. Rattway Sounp Sienats, M. and E. Detmold, 


mdon. 

15,043. Brake, W. G. Maclvy, London. 

15,044. Opgntna CircutarR Tins, W. A. McCurd, 
mdon. 

15,045. Exvecrric Arc Lamps, &c., R. C. T. Evans, 
ndon. 

15,046. Cork, H. 8S. Jones, London. 

15,047. Skirt Lirrer, E. R. Fisher, London. 

15,048. CURRENT-REGULATING Device, H. Herberts, 


mdon. 
15,049. Borers, Kirlew Brothers, and R. L. Kirlew, 


ndon. 
15,050. VeLocipgpgs, F, Bagnall and The Singer Cycle 


Company, Limited, London. 
15,051. Hosz Pies, A. H. Mitchell, Old Charlton, 
K 


ent. 

15,052. Coat Hoists, C. B. Todd, London. 

15,053. Brrumen Tosgs, J. Westaway, London. 

15,054. Domestic Stoves, A. and B. E. Stratton, 
London. 

bays oe MANUFACTURE of Barrgis, \c., J. Westaway, 

ndon. 

15,056. Srurrinc-noxgs, E. H. W. A. W. Storm and 
C. A. A. Gamst, London. 

15,057. Work Bencues, Xc., A. J. Boult.—(Beltjens 
and Oury, —-—. 

15,058. Manuracturg of Rupper Batts, J. E. Baxter 
and The Leyland and Birmingham Rubber Com- 
pany, Limited, London. 

a aaa Generators, J. 8S. Chenhalls, Ply- 
mouth. 

15,060. Prope.iine VeniciEs, H. A. B. Wallis and E. 
G. Gosset-Tanner, London. 

15,061. Ftowgr Port, L. A. Reibel, London. 

15,062. Manuracturg of a Brack, O. Imray.—(The 
Farbwerke vormals Meister, Lucius, and Briining, 
Germany.) 

15,063. Hinaes, C. J. Scott, London. 

15,064. Dyzsturrs, R. B. Ransford.—{Z. Cassella and 
Co., Germany.) 

15,065. RarLway SIGNALLING ApPpaRATvs, W. H. Deakin, 
London. 

15,066. Rerricsr«tors, W: Helm, London, 





15,067. Finz-anm Firinc Mecuanism, R. Frommer, 
ndon 


ion. 

15,068. Forwacszs, P. L. Crowe, Liverpool. 

15,069. Lap Fuss for ELecrricat Pians, F. H. Krebs, 
London. 

15,070. Cirorugs and WasnaTanp, O. Triinkner, 
London. 

15,071. Removine Dirt from Team Lungs, A. E. Moore, 
London. 

15,072. Gas Wasuers, O. N. Guidlin, London. 

15,073. Macutng for Prayinc Pianos, H. H. Lake. — 
(4. W. Nunn, United States.) 

15,074. Winpows, J. A. Brooks, London. 

15,075. IrgicaTinc Racgcourses, &c., H. South, 


on. 

15,076. LaBgELLinc Macuring, E. Jagenberg and R. 
Hogfeldt, London. 

15 ——— for Compressep Gas, H. V. R Read, 


mdon. 

15,078. Prorecrinc Firg-arRM Barres, A. Beck, 
London. 

15,079. Metat Recepraczs, A. Boguslavsky, London. 

15,080. Watca Cases, G. Robinson, London. 

15,081. Rartway CarriacGe Door Key, E. Nadalon, 


London. 

15,082. Box for Cuttivatinc Piants, J. C. Roberts, 
mdon. 

15.083. CrsgmaTocrapus, P. Fehlinz, London. 

15,084. Lamp Curmyeys, E. J. Shaw, London. 

15,085. Spark and CispgR ARREsTERS, A. R. Scherding, 
ndon. 

15,088, Rattway Wacoys, T. Crumpton, London. — 

15.087 Exectric Percossion Daitis, F. H. Loring, 


ndon. 
15,088. PrepaRina Fort from Peat, C. Paulitschky, 


mdon. 
15,089. Fiurp Spray Nozzugs, H. Ziegler, London. 


25th July, 1901. 


15,090. Trays for IncanpescentT Lamps, W. E. 
Plummer, Halifax. 
15,091. Brarines of Wricninc Macuings, H. C. 


Procter, Halifax. 
15,092. Orrick Grats, W. T. Symons, Waltham Cross, 


Herts. 

15,098. Ark-BpRAKkE Systems, P. R. J. Willis.—(P. 
Whiting, United States.) 

15,094. PaevenTiInG Suog Strives coming Ustixp, G. 
L. Hogan, London. 

15,095. VEHICLE and Hanp Lanterns, C. Lucas, Bir- 
ming! b 

15,096. Joint for Steg, Taoveutine, G. E. Heming- 
way, Stockton-on-Tees. 

15,097. Wee. Tires, G. 8. P. Buchanan and W. T. G. 
Ellis, Glasgow. 

15,098. Street Guiires for Drains, M. Brook, 
Huddersfield. 

15,099. Spray for Liquip, J.T. Ireland and The Presto 
Gear Case and Components Company, Limited, 
Wolverhampton. 

15,100. CycLe Braxgs, H. P. Lavender, Walsall. 

15,101. Treatinc Woon and SiLk, J. T. Pearson, 
Burnley. 

15,102. Lirtinc Motion of Winpinc Frames, A. Seeley, 

anchester. 

15,103. BaNnD-TwisTInc Macuine, W. G. Bywater and 
T. B. Beanland, Leeds. 

15,104. Boric Bak for Macuine Toot, E. Henderson, 
Middlesbrough. 


15,105. Boor and SHoz Prorerctors, R. Hildick, 
Birmiogham. 
15,106. Paessina CLotaH Sgams, J. B. Barton, Man- 


chester. 

15,107. GARDEN-WATERING AppaRaTus, H. Lisle and 
The Presto Gear Case and Components Cumpany, 
Limited, Wolverhamp<cn. 

15,108. Securine Rais in Cnarrs, J. H. Rippon and 
R. Auton, Newcastle-ou-Tyne. 

15,109. Beaminc YaRNs or TaRgaD3, D. Anderson, 
Glasgow. 

15,110. SERVING AERATED WaTERS on Dravaut, J. P. 
Jackson, Live 

15,111. Trace Fasteners for Venicugs, J. 8. Walley, 
Whitchurch, Salop. 

15,112. Cranes, H. UO. Baldry, Leeds. 

15,118. Key for TicHTgninc Srrincs of Musicat 
InstrRuMENTs, E. H. Deans and H. Dykes, Leeds. 
15,114. VaRyYING the Strokg of PUNCAING Devices, F. 

Martin, Charlottenburg, Germany. 

15,115. VeLocipgepgs, G. L. Morris, London. 

15,116. CycLte Sappies, T. Webb and Webb, Mac- 
donald, Limited, London. 

15,117. Bepstgaps, L. Fairbairn, London. 

15,118. ELecTRIc LAMP-HOLDER Switcaks, H. W. Cox, 


London. 

15,119. Brus, T. A. Ambrose and W. A. Hobbs, 
London. 

15,120. Bakrna Apparatvs, J. Pisny, London. 

15,121. Horstinc Apparatus, T. J. Barbour, London. 

15,122. Srgam Enorvgs, A. Winch, London. 

15,123. WHEELED CarRiaGEs for Oapnancg, A. Reich- 
wald._(F. Krupp, Germany.) 

15 124. Move Gates, N. K. Bowman, Kingston-on- 

hames. 

15,125. ReparRInc VEHICLE Wueets, H. W. Denham 
and C. O. Sledge, Kingston-on-Thames. 

15,126. Stockines and Sucks, W. T. Auchinleck, Liver- 


1197. Maxtnc Homoxocvuss of a and 8-10nong, A. G. 
joxam.—{ Société de Laire et Cie., France ) 
15,128. Torpepors, H. C. Bull and J. Ramage, 
mdon. 
15,129. Vetocipepg Brakgs, J. Kelland, jun., and EK. 
Kelland, London. 
15,1380. Exectric Stoves or Heaters, A. E. Greville, 


London. 
15,181. Woven Wire Marrresses, 8. H. Wilkes and 
The Atlas Bedstead Company, Limited, Birming- 


15,182. BesseMer Steet, R. B. Ransford.—(@. 1. Cabot, 
Onited States.) 
15,133. Riprine Sappiges, W. and G. E. Jenkinson, 


mdon. 

—_ Sswinec Macutings, 8. Cohn and A. Caplan, 

mdon. 

15,135. Drivinc Mecuanism, R. A. Cordner, London. 

15,136. VENTILATING Mings, B. Souheur, London. 

15,137. Removine IncrustaTIon in Boriers, R. L. 

len, London. 

15,138. EARTHENWARE CooLinc VessRLs, E. Edwards. 
—(Krauschwitzer Thonwaarenjabrik fir Chemische 
Industrie vormals Ludwig Rokrmann Actiengesel.- 
schast, Germany.) 

15,139. Bunsen Gas Burners, M. 8. Walker, London. 

15,140. MATERIAL-SEPARATING MacHIse, R,° Haddan. 

G. W. Lottridge, ) 

15,141. MAKING SMOKELESS PowpeER, C. F. Hengst, 
London. 

15,142. Locks, A. Petersen, London. 

15,148. FrictionaL Drivinc Mecuanisy, §. F. Allen, 
London. 

15,144. Mit Vessets, W. Helm, London. 

15,145. Cigar Licnters, L. P. Perew and A. L. Lerch, 





mdon. 

15,146. Trottey Stanps for Execrric Cars, G. C. 
Marks.(B&. J. Parker and A. 8S. Paton, United 
States.) 

15,147. Mrti1Ne Toots for Curtine Screws, G. Weber, 


ndaon. 
15,148. Prttow Support for Invauip Beps, W. Soest, 


ndon. 

15,149. CovERING UNDERGROUND CaBugs, O. Wilhelmi, 
ndon. 

15,150. AntisEPTIc, M. Cohn, London. 

15,151. Ciasps, A. H. Peats, London. 

15,152. Wacon, S. L. Mitchell, London. 

15,158. TREATING HypRovus Compounps, A. E. Cummer, 


London. 
15,154. Bracket for Lamps, H. Hirst and H. Holland, 


ndon. 
15,155. Execrric Conpuctor Consus, H. Hirst and 
F. Boyes, London: 
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15,156. ExveLope Macuings, C. Blanke, Barmen, 
ermany. 
15,157. Warer Freep for Borusrs, C. Wilkins, Quebec, 
Canada. 


26th July, 1901. 


15,158. Recrpracie for Brrr, F. R. Campbell—(IV. H. 
Campbell, Russia.) 

15,159. Fisuine Rops, G. P. Taylor, Birmingham. 
15,160. Guarp for Woop-PLANING Macuings, H. W. 
Gibbs, Bedford. 

15,161, WarstBaND for Lapres’ Skirts, J. Phillippo, 


York, 

15,162. Movtpine Bricks, T. J. Haslam, Kingstown, 
Co. Dublin. 

15,163. Meta Piates for Wait Coverinas, W. Cun- 
dall, London. 

15,164. Sznsrrisep Piate Casgs, A. A. Brooks and G. 
‘A. Watson, Liverpoo! 

15,165. Corsgts, 8. Fielder, Manchester. 

15,166. TaBLe TENNIS Potgs, R. Ramsbottom and H. 
J. Rofe, Manchester. 

= Lirge-cuaRps for Motor Cars, G. Richard, 


iw. 
15,168. Gags for Horsgs, W. F. Garland, Milton-Mil- 
plash, R.S.O., near Bridport. 
15,169. Euavator Buckets or Cans, T. Lord, Tod- 


mo 

15,170. Movans Hoops of Fireriacss, A. J. Shedden, 
Dudley. 

15,171. For, Compositions, C. Lowe, Manchester. 

15,172. SIGNAL - TRANSMITTING APPLIANCE, W. M 
Walters, Liverpool. 

15,173. Winpow Bray, E. L. Bingham and E. L. Ballan, 
Doncaster. 

15,174. Tiu.t for Barrets, W. B. Drew and W. Pilot, 
Swindon, Wilts. 

15,175. Rar CHarrs, H. H. and F. W. Fellows, and 
F. W. Goodhall, Birmingham. 

15,176. Panic Botts, H. G. Newman, Birmingham. 

15,177. Rives for Sprnnino, H. Jones, Manchester. 

15,178. ConngcTInc TRAILERS to Cycugs, H. Shilton, 
Coventry. 

15,179. Stgam Generator, W. Norris and H. Spurrier, 
Manchester. 

15,180. Rericecrors for Lamps, T. Robinson, Denton, 
Lancashire. 


c: \ 

15,181. Tramway Porntsand Fittrnas, R. W. Townley, 
London. 

15,182. CLOTHES-WASHING AppaRaTus, A. B. Foulkes, 
London. 

15 =e ATracHMENT for Purses, H. A. Lawrence, 


15,184. OpgRatTinc Pornts on Tramways, R. Lee, 
London. 

15,185. INcanpEscent Gas Burners, C. P. Ehmann, 
Manchester. 

15,186. Lamp Stoves for Bortinc Water, T. 8. Hughes, 
London. 

15,187. Sueets having RELigF CoUNTERPARTS of 


Picrurss, M. Dethleffs, London. 
15,188. IncaNDESCENT Licat Mant iss, P. Bonjour, 


Lon 5 

15,189. Improvep Typewriters, H. Kéchendorfer, 
London. 

15,198. CoNTROLLING ELECTRICALLY - PROPELLED 
Trains, The British Thomson-Houston Company, 
Limited.—(F. B. Case, United States.) 

15,191. Mixinc the O1ts in HyprocarBon Motors, 
C. Ricci, London. 

15,192. Seconpary Batrery for Ecvectric LIGHTING, 
J. W. Elliott and G. H. Jefford, London. 

15,193. Raistnc SuNKEN Suips, &c., W. P. English, 
London. 

15,194. CHarcrnc Apparatus for Miners’ Sarety 
Lamps, J. W. Elliott and G. H. Jefford, London. 

15,195. Suprortrnc Conpuctors in Exectric Ralt- 
ways, W. Chapman, London. 

15,196. Mrvgrs’ Lamp, J. W. Elliott and G. H. Jefford, 
London. 

15,197. Metatiic Lgasuss, B. J. B. Mills.—(B. Guinet, 
France.) 

15,198. Poriryinc Borer Feep-water, R. Scott, 

ondon. 

15,199. Harvestinc Macuiyes, J. R. Turner and M. 
Stimpson, London. 

15,200. Apparatus for CicaRETres, L. B. Baron, 
London. 

15.201. Saut-orr Nozzizs for Fireman's Hosz, J. M. 
Baker, London. 

15 202. Ientt1on Devices for Exptosion Morors, L. Le 
Pontois and A. Clement, London. 

a ee Rorary Ewscrng, 8. Sebba and C. M. C. Alstrup, 

ndaon, 

15,204. HaRDENING Porous MarTeria.s, C. Lean.—(A. 
Wolf, France.) 

15,205. Brakes, R. Wood and W. Corteen, Liverpool. 

15,206. OvgrHEeaD Conpuctors, H. W. Cafferata, G. 
W. Gaskell, and J. A. Kerr, Liverpool. 

15,207. Bracks, A. Katz and H. Koenigsberger, Berlin. 

15,208. Gas ENGINES, L. A. Letombe, London. 

15,209. ADVERTISING Devices, J. Henderson, London. 

. Reapinc Macuaing, A. J. Boult.—(J. Daloz, 

Trance. 

15,211. Srartisc Apparatus for Racine, J. P. 
Cornuault, London. 

e Spzep Inpicators, A. J. Boult.—(Z. Sémat, 

gypt.) 

15,218. New Partour Game, E. Canard, Lo 

15, nw .aaeaiaamea of ARTIFICIAL a, = "Kreft, 

15,215. a for CLosinc Sxy.icuts, P. Hesemann, 

mdon. 

15,216. ELECTRICALLY-PROPELLED VEHICLE, A. St. V. 
Burnaby, London. 

15,217. Apparatus for SicuTinc Guys, A. A. Common, 
London. 

15,218. Fitter, E. W. Lancaster, London. 

15,219. Ice Crgam Regcepracies, &., G. W. Reed, 
London. 

15,220. Cigar Boxss, J. Lyons, London. 

15,221. Srgam Generators, W. J. Affieck, London. 

15,222. Process for Preservinc MiLk, W. Helm, 
London. 

15,223. ComprnaTion InxsTanps, &c., W. L. Smith, 
Birmingham. 

27th July, 1901. 
ee tage Rms for Veuictes, &c., H. Arkell, 


15, 225. —— Om from Stream, C. Fletcher, 
_Mancheste iter. 
5,226. Bepstgaps, R. P. Taunton, Birmingham. 
. Tildesley, 


15,297. Srep Treaps for Venicies, W. 
gham. 
15,228. Crossincs for Rattways, W. E. Kenway, Bir- 
mingham. 
15,229. VeLocipepEs, W. E. Turner and F. T. Jackson, 


Coventry. 
— Rim Brake for Cycrzs, W. Russon, Birming- 


15, 931. CycLE Sappies, J. B. Brooks and J. Holt, 
Birminghata. 
15,232. Ciips for Havuiacg, &c., J. W. Dexter, 
heffield. 
—. Construction of Facine Titzs, A. Jones, 
heffi 
15,234. Prorctsiox of Srzamsuirs, &c., J. Murrie, 


15,235. (a for Ick Cream, A. W. Turner, 
Birmingham. 
15,236. PgRAMBULATOR Fitt1Nos, G. Moore, jun., Bir- 
yg 
. Frre Licuters, A. A. Haigh, Manchester. 
15388. Wave Moror, T. A. Walker, London. 
— ELgcTRICAL Cor-ovrs, E. E. Bartlett, Liver- 


poo: 
15,240. Stampinc Mertats, C. C. Black, Shettleston, 
rkshire, 
~— wr Steam Generators, H. S. H. Shaw, 
= ° 


15,242. SELF. yyy Morton for SwIvELLinc TROLLEY 
+ pada . B. and F. E. Birkby, Liversedge, York- 
shire 





15,248. Roranky Takes-ups for Sewrnc Macurngs, J. K. 
onald.—(The Singer Manufacturing Company, 

United States.) 

15,244. Curren Bars, B. Barker and B. J. Spink, 
Bradford, Yorkshire. 

15,245. PanroGRaPHIC ENGRAVING ApPaRatus, J. O. 
O'Brien.—(@aultier. Magnier et Cie., France.) 

15,246. Baviasting Tanks for MARINE VEsskELs, J. 
Kay, Glasgow. 

15,247. SwEEPING Roaps, F. Sadler and L. Williams, 


London 
15,248. ——— Timepizce, M. A. Roswell, 


on. 
15,249. Apparatus for TREATING CorreR, &c., J. Drews, 
ndon. 
15,250. UTrListnc Waste Propucts from IRON PICKLING, 
E. P. Peyton, London. 
15,251. Swaaeine, &c., 


ndon. 
15,252. RepLacine Pygumatic Tire Covers, V. Willis, 


Macuings, E. W. Donovan, 


ndon. 
15,253. Scregns for Hosprtars, &c., R. W. Fletcher, 


mdon. 

15,254. Braces for Trousers, W. Harrison, Man- 
chester. 

15,255. ApJusTaBLE Easy Cuatrs, W. Hiittenrauch, 


mdaon. 
15,256. CLosinc Device for Crear Casz, F. Lehmann, 


ndon. 

15,257. Decorative Drvics, A. J. Boult.—(M. Peiser, 
France.) 

15,258. Ratstnc Arc Lamps, J. T. Irwin and Willans 
and Robinson, Limited, London. 

15,259. Ligutinc by CARBURETTED AIR, N. Beck and 
R. Dior, London. 

15,260. Motion by Pressurg, H. Calverley, London. 

15,261. Stgam TurBINE Enornz, T. Brown, Hull. 

15,262. Venicte for TRANSPORTING GrRaIN, J. A. 
Shearer, Liverpool. 

15,2638. Corsets and Bopices, C. R. Grosslaub, 
London. 

15,264. Weavinc Suutties, B. and P. Grosslaub, 
London. 

15,265. Toot for Benpinc Merat, C. J. Harcourt, 
Birmingham. 

15,266. Borers, Stanford and Co., Limited, and T. 
Staples, Birming 

15,267. Screw STOPPERS, C. M. Smith and B. R. 
Simmons, Birmingham. 

15,268. Sranps for Hammocks, W. Cutler, Birming- 


ham. 

15,269. Rottine Stock Coup.ines, T. H. Cartwright, 
Birmingham. 

15,270. Pencit Casz, G. and K. Fend, London. 

15,271. MANUFACTURE Of a DISINFECTANT, C. Spengler, 
London. 

15,272. AvromaTic Box, C. W. Clement-Smith and H. 
Dickinson, London. 

15,273. Cap Rest, W. Jorgensen and T. Sullivan, 
Londen. 

15,274. Sewixsc Macuings, O. Imray.—(A. V. Rowley, 
Germany.) 

15,275. Sizeinc Cartripce Casgs, F. J. M. Beglar, 


London. 

15,276. Stups, T. A. Robinson, London. 

15,277. Apparatus for Game of SKILL, W. J. Connoll, 
London. 

15,278. Swatu Turner, E. C. Blackstone and R. E. 
Watts, London. 

15,279. Sewina Macuing ATTACHMENT, A. M. Ridgard, 
London. 

15,280. Tractnc Patterns, H. H. Lake.—(C. B. Reed 
and Co, United States.) 

15,281. Razor, E. J. D. Mitchell, London. 

15,282. Surps’ Ruppers, T. G. Gray, London. 

15,283. Sargety Rarzs for Cors, R. W. H. Hamblyn, 


mdon. 
15,284. Sanitary Pipe Joints, C. H. W. Biggs, 
ndon. 
15,285. WeicHinc Apparatus, W. L. Wise.—(W. H. 
Pumphrey, Onited States.) 
15,286. MecHanism for TRaNsMIssION of Power, A. J. 
Jung, London. 
29th July, 1901. 
ConnEcTING TraILers to Cycigs, The Sports 
Trading Company, Limited, and H. Oswin, 
Coventry. 


15.288. Baick Kins, W. J. E. Salt and S. Fish, 

alifax. 

15,289. VeLocipepe and other Brarines, R. Bannister 
aud the New Sanspareil Cycle Company, Limited, 
Birmingham. 

15,290. Icnitixre the 
Enoings, M. H. Smith, London. 

15,291. SoppLyinc HypzocarBon Enorings with Ex- 
pLosive, M. H. Smith, London. 


15,287. 


Exp.Losive in HypRocaRBon 


15,292. UNpDERCLEARERS for Drawinc Frames, 8S. 38. 
Wilson and Howard and Bullough, Limited, 
Accrington. 

15,293. Ropg Drivine Puuieys, &c., J. F. Earker, 
Ipswich. 

15,294. Cuttivators, J. Arres-Mather, a 

—_, EvLectric TRANSFORMERS, G. B. Batten, 

mdon. 


15,296. Lusricatinc Hypravutic CyLinpers, F. E. 
Plumb, Bradford. 
az a Bertu for Use in Suies, M. Murray, 


15,298. * a ” Lunk for Siegves, R.C. Martin, 
isto! 


Bristol. 

15,299. Bases for Rapiators, E. Griffiths, West 
Kirby. 
15,300. Farry Fountatrn, J. Collyer and T. 8. Parkes, 

Birmingham. 
15, oe Soxe Prats for Boots, J. Griffin and W. Carter, 
15,302. Farction Ciutcu or Courtine, F. A. Nauck, 
Gl: 
15,303. Guapenen, J. K. Macdonald —(The Singer 
Manufacturing Company, — States.) 
15,304. OversgaM, J. K. Macdonald.—(The Singer 
Manufacturing Company, United States ) 
Scoot Boarp, K. Wex, G. A. Bayerlein, and 
A. Rath, Germany. 
15, 806. GARDEN Saears, F. Kmietowicz, Berlin, Ger- 


any. 

15, "307. Dygsturr3 ConTAINING SutpuuR, R. Holliday 
and Sons, Limited, J. Turner, H. , and J. 
Turner, London. 

- 308. ConTROLLING CagmicaL Reactions, C. 8. Rolfe, 

eddington, Middlesex. 

15,50. Bae for CarriacEs, &c., J. A. Samuels, 


15,310. le Screws, R. H. Ridout, Sunbury-on- 


ames. 
15,311. Toy, J. Jackson, London. 
15,312. Giass LasBeL CONTAINER, 


mdon. 
15,318. Canpigs and Nicat Licuts, B. Bourne, 


G. V. De Luca, 


on. 

15,314. Firg-escapg, F. Kaschwitz and P. Barthel, 
London. 

15,315. Moror Cycizs, G. W. Manson, London. 

15,316. Preservinc Woop, C. A. Allison.—(C. &. 
Lawrence and F. McConick, ogee — ) 

15,317. Prercine SoLip Botuers, A. Pilkington, Bir- 
ming] m. 

15,318. Mupouarps for WHeEts, H. W. and H. W. 
Lancashire, Stockbridge Manor, Hants. 

15,319. Fonnets, F. Hughes, London. 

15. _ a Hotper and AsH Tray, F. Couran, 


15,21 —— Generation of Steam, L. T. Davies, 


mdon. 
15,822. Liguip Strartinc Resistance for ELEctTRo- 
motors, V. I. Feeny.—(Allgemeine Elektricitits 
Gesellschaft, Germany.) 
15,323. MIXING Macuing, J. Holecek, London. 
15, 324. Heatino Stove, H. Ttirk, London. 
15,325. Hart Boxes, E. Drew, London. 
15,326. Curtine Fasrics, F. — G. 8. and F. E. 
‘ Stanton, Kingston-on- 
15,327. CoIN-FREED GaME, F. E ‘Clarke, London. 





| 


15,328. Brakes, A. P. Morrow, London. 

- $29. Pens, L. Roberts, Swanwick, Hants. 
5,380. FLEXIBLE Suarts, J. K. Stewart, London. 

re $31. CasH Reorsters, C. Lean. —(Dr. P. Meyer, 
— esellschast, and EB. Jahnz, Germany.) 

15, KCHANICAL HAMMERING Drvicg, G. Kron, 


15,883. Car “Coup.ers, J. E. Wade, London. 

15,384. Bett Supporters, R. M. Pancoast, London. 

15,835. ConTRoLLERS for Eiectric Cars, C. I. Earll, 

ndon. 

— - -amanaaaes Mixinc Devices, 8. C. Talbot, 

15, 337, Orns Hoss, A. C. Lummis, London. 

15,338. Hanpies for Cycies, W. V. Tiffin and J. T. 
E. Dickeson, London. 

15,339. Mgans for Securina Scarrs, C. E. Polden, 

mdon. 

15,340. Sprrroon, O. Troplowitz, London. 

15,341. Foroinc, A. J. Boult.—(J. Miskolezy, United 
States.) 

15,842. TempgRinc Metat, A. J. Boult.—{(J. Miskolezy, 
United States.) 

15,343. Grinpina Mertats, A. J. Boult.—(J. Miskolezy, 
United States.) 

15,344. Prorection of Drivine Cuarns, E. Catchpool, 
London. 

15,845. TRamcaR ATTACHMENT, J. Thorpe and A. E. 
Smith, London. 

15,346. Boots and Suoxs, J. J. Hartopp, London. 

15,347. InseRTING FasTENERS in Boots and SHogs, A. 
J. Boult.—(United Shoe Machinery Company, United 
States.) 

15,348. SurcicaL InstrumMENTs, A. J. Boult.—(The 
“Acne Aseptic Speculum Company, United States.) 

15,349. MotTor-REGULATING Devices, A. J. Boult.— 
(La Société Anonyme d’Electricité et d' Automobiles 
Mors, France ) 

15,350. OpgRratinG Sionats, A. F. Spooner.—(L. Sémat, 


Egypt 
15,351. Recgengrative Gas Lamps, P. C. F. Hoffmann, 
London. 
15,352. Fiies, W. M. Rockstroh, London. 
— TreEaTinc Woop, W. L. Wise.—(C. Bade, United 
tates. 
15,354. CoRRUGATED FuRNACE TuBEs, D. B. Morison, 


ndon. 

15,3855. Testinc Cans, P. A. Newton.—(The American 
Tobacco Company, United States.) 

13,356. Printinc Macuings, H. E. Newton.—(R. Hoe, 
United States.) 

15,857. Macuines for Compine Corton, &c., Platt 
Brothers and Co., Limited, and F. W. Chadderton, 
Manchester. 

15,858. Knitrep Pants, H. H. Middleditch and C, A. 
Gregory, London. 

15,358. Suip’s Fenpgr, A. Sebba, London. 

15,360. Spezp Gear for Motor Car3, G. Wilton, 
London. 

15,361. Preparinc Prints for Pictures, C. Schaack, 

ndon. 

15,362. Castinc MouLp, W. Scott, London. 

15,363. MERcERISING Macutngs, J. Dolder, London, 

15,364. Mecuanism for the Firine of Orpnance. C. 
Holmstrom, G. A. Kohler, and A. E. Mascall, 
London. 

15,365. Sportine Guns, P. Fauriaud, London. 

15.366. Sarety Device for ELECTRICAL APPARATUS, P, 
Rudhardt, London. 

15,367. Freezinc AppLiance, M. Justesen and Aktie- 
selskabet J. P. E. Tuxen et Hammerich’s Maskin- 
fabriker, London. 

15,368. Sarety Device for Exposep Exvxectric Leaps, 
Siemens Bros. and Co., Limited.—(Siemens and 
Halske Aktiengesellschast, Germany.) 

15,369. Brake VALVE Apparatus, Siemens Bros. and 
Co., Limited.—(Siemens and Halske Aktiengesellschaft, 


Germany.) 

15,870. Etecrric Meters, Siemens Bros. and Co., 
Limited.—(Siemens and Halske Aktiengesellschajt, 
Germany ) 

15,371. Exrxecrric Switcugs, P. 7: O. Hodges, London. 


15,872. Doorn Hotpgrs, W. Lane.—(M. Brown, 
Cape Colony.) 

15,378. Currine Diamonps, J. H. G. Stuurman, 
Lor don. 


15,874. DiamMonp-cuTriNe Macuing, J. H. G. Stuurman, 
London. >: 








SELECTED AMERICAN PATENTS. 
From the United States Patent-office Official Gazette. 





671,774. Saxp Brastinc Device, H. B. Prosser, 
Chicago, Ill,—Filed June 20th, 1900. 
Claim.—A sand blasting device comprising a shell 
provided with an interior conical taper at une end, 
and an inter‘or screw thread at the other end, said 


[671,774] 








screw thread adapted to engage with the screw thread 
within said shell, a nut on said thimble for holdin 
said parts in a fixed relation, and an opening into said 
annular, conical space for the motor fluid, substan- 
tially as set forth. 
671, one SHOULDER-POINTED ORDNANCE, A. Novr- 
mand, Havre, France.—Filed November 28rd, 1900. 
Claim. —(1) In a pointing device for guns, the com- 
bination with a shoulder piece attached to the gun or 
cradle, of a lever connected to the gun or cradle and 


[ 871833] 











ind dent of said shoulder piece, fulcrumed to the 
un-mount, provided with a pointing handle and 
aving the position of its pl 3g such that the path 


described by said handle is greater than if said handle 








were a fixed part of the gun or cradle. (2 In a 
pointing device for anne, the combination with a 
to the gun or gun cradle, of a 
lever ind lent of said Ider piece, provided 
with a pointing handle, fulcrumed to the gun mount 
and having the position of its fulerum such that the 
= described by said handle is greater than if said 
handle were a fixed part of the gun or cradle, and a 
10d for connecting the lever to the gun. (8) In a 
pointing device for guns, a shoulder piece fixed to the 
fale or gun cradle, a rod secu to the gun, a lever 
Icrumed to the un mount connected to said rod and 
dent of said sh bung a pointing handle 
for said lever, a Vo inl carried by the lever, and lan- 
yards connected to said trigger and operated thereby 
for firing the gun. (4) In a pointing device for guns, 
a shoulder piece, a lever independent thereof and 
fulcrumed to the gun mount, means for connectin 
a lever to the gun, and a pointing handle for said 
ever, 


671,879, Wirne-wounp Gun, W. Crozier, U.S. Army. 
—Filed January 20th, 1898. 

Claim.—(1) In a gun, the combination of a tube, a 
wire envelope surrounding said tube, and a jacket 
placed outside the envelope with step rings of succes- 
sively increasing diameter abutting against the tube, 
one another, and the jacket, and forming a rigid con. 











nection for transmitting longitudinal strain between 
the tube and the jacket, substantially as described. 
(2) In a gun, the combination of a tube, a wire ecuve- 
lope surrounding said tube, a jacket 
the envelope, and step rings embedde 


671,879} 


placed outside 
in said wire 





envelope, and forming a rigid connection between the 
tube and the jacket, substantially as described. (8) 
In a gun, the combination of a tube, a wire envelope 
surrounding said tube, and a jacket placed outside the 
envelope with step rings of successively increasing 
diameter abutting against the tube, one another, and 
the jacket, and forming a rigid connection for trans. 
mitting longitudinal strain between the tube and 
jacket, a trunnion band secured on to said jacket, and 
a bushing screwed into the rear cf said jacket and 
forming an abutment for the rear end of said tube, 
substantially as described. 


671,885. Torwing, A. Hendry, Fayetteville, Ark.— 
Filed August 27th, 1900. 

Claim.—(1) A turbine wheel, whose buckets have a 
general outward or rearward inclination or curvature, 
with their inner and outer walls parallel to each 
other, and their side walls diverging outward, sub- 
stantially as set forth. (2) Ina turbine wheel having 
ascries or plurality of wheels whose buckets have a 
general outward inclination or curvature, with their 


671,885 | 











ioner and cuter walls parallel to each other, ard their 
side walls diverging outward, a series of steam 
chambers and a series of steam chutes delivering the 
steam to one of said wheels, and said wheel discharg- 
ing into one of said steam chambers and the second 
wheel receiving exhaust steam from the steam 
chamber into which the first wheel discharges, sub- 
stantially as set forth. 


671,952. ExpLosion Enaixe Governor, C. R. Dael- 
lenbach, Parkgate, Pa.— Filed February 23rd, 1900. 
Claim.—{1) In an engine, the combination of a rock- 
ing valve, the crank L fixed on the stem of the valve 
and provided with a shoulder or abutment, a coiled 
spring connected to the crank L for returning the 
valve to its closed position, an arm M loosely mounted 
on the valve stem, means connected with the arm M 
for operating said arm, and a lever fulcrumed at an 
intermediate point of its length on the arm M, and 
having its inner arm arranged to normally engage the 


[671,952] 











abutment, and its outer arm provided with a weight, 
substantially as specified. (2) In an engine, the com- 
bination of a rocking valve having an abutment on its 
stem, an arm loosely mounted on the valve stem, a 
lever fulerumed at an intermediate point of its length 
on the loose arm and having its inner arm arranged 
to normally engage the abutment, and also having its 
outer arm weighted, a spriog arranged to exert pres- 
sure against the inner arm of the lever and thereby 
sormeally hold the same in engagement with the 
sbutment: and means, connected with the loose arm, 
for operating the said arm, substantially us specified. 
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INWARD-FLOW TURBINES. 

We illustrate on this page the inward-flow turbines 
made by the Brothers Hemmer, of Neidenfels in the 
Rheinpfalz. One of these, erected at the works of 
Dodero and Co., of Coazze, near Turin, was very carefully 
and fully tested on November 28th, 1900, with the very 
remurkable result of reaching under best conditions 854 
per cent. total efficiency. The results claimed being un- 
usually high, we asked for full details of the tests, and 
have examined them thoroughly before agreeing to give 
them publicity. They were made by the Turin engineer, 
W. Zuppinger, on behalf of the purchasers, and indepen- 
dently of the manufacturers, engineer R. Honold watching 
the operations on behalf of the latter. With the exception 


_ the axial contraction from 860 mm. to 100 mm. takes 


place. Inside this a zone of 125 mm. radial depth is 
occupied by sixteen adjustable entrance guides. The dia- 
meter of the wheel inside these is 580 mm., or 22°83in. The 
inlet guides are pivoted on a circle lying 50 mm. outside 
the periphery of the wheel. Beyond the pivots they are 
slotted, and in each slot lies a slide block and a pin, 
whereby all the guides are geared to a wrought iron ring 
lying inside the casing. A small rotary motion given to 
this ring serves to open and close the inlet guide blades 
from full gate to practically zero. In the size shown in 
the drawing, full gate means a clear opening between 
successive guides of 43 mm., or 43 x 100 = 4300 square 
millimetres sectional area. The position shown in the 





drawing gives 30 mm. opening or } gate. The ring is 


of two or three admittedly incorrect, the measurements | turned by being linked to two small cranks upon spindles 


times the inflow area. Therefore, assuming uniform 
velocity over both inflow and outflow areas, the kinetic 
| energy in the outflow would be #jths of that in the 
inflow. Thus the extreme theoretic limit of the possible 
frictionless efficiency permitted by the dimensions of the 
design is 2$ths, or 87 per cent. From this are to be 
deducted the losses due to friction between the water 
and the guides and blades, and in the bearings, and 
losses due to eddy-making. Since 85} per cent. total 
efficiency was reached in one of the tests, it seems that 
the guide surfaces must be fashioned perfectly, both with 
regard to form and in respect of smoothness of surface. 
We have never before heard of so close an approxima- 
tion between actual and extreme theoretical frictionless 
efficiency as that between 85} and 87 per cent.; but such 
an approximation is certainly possible, and the records 





seem to have been made with care and accuracy, and the | passing through the casing, and having keyed to them | placed before us do not, as previously mentioned, disclose 
measured and calculated results have all been tabulated | two other outside cranks, moved by the linkage seen | any errors. It is also fair to note that at less than full 


and reduced to diagram form. This reduction of exreri- 





fae 
< = Fig 2. 
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mental results to diagram curves invariably reveals in a 
distinct manner irregularities and probable errors, and 
having examined the complete numerical and diagram 
records, we are in a position to say that the tests bear 
evidence of having been made with skill and scrupulous 
honesty. As the results are specially interesting, we 
give full drawings of the turbine and the gist of the more 
important of the test results. 

Fig. 1 is an outside elevation, and Figs. 2, 8,and 4 area 
sectional plan, and cross and axial vertical sections. The 
water is discharged from the head-race as nearly as pos- 
sible tangentially into the spiral outside casing. This 
casing is 360 mm. in axial width, while the buckets are 


100 mm. width in the same direction, so that the entrance | 


guides contract this dimension of the inward flow in the 
ratio of 8°6 to 1. Thus the fullest freedom is given for 
the development of maximum velocity before the water 
reaches the moving blades, and this without frictional 
loss by constriction of area in the head-race or casing. 
The radial depth of this entrance casing decreases from 
575 mm. at the beginning to 225 mm. at the end of the 
spiral sweep. In the inner 125 mm. of this radial depth 
are cast four fixed guides set at a little over 30 deg. from 
the tangent, and it is in this portion of the casing that 


Fig.3. 


| as seen in transverse section, is radial. 
| the discharge end of the wheel projects some distance | atically carried out as the others, and full reliance on all 


clearly in Fig. 1. | gate the ratio between these outflow and inflow areas is 
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HEMMER INWARD-FLOW TURBINE 


The outside edges of these guides are pointed, to cut | greater than as above stated, and the theoretical limiting 
the inflowing water streams with as little eddy-making | efficiency correspondingly higher. Thus at } gate this 
as possible. The peripheral edges of the moving buckets | limit, in the present instance, is 97 per cent. 
are axial, and the parts of their surfaces near their tips! The tests were made at full gate, 3, 3, and } gate; 
are radial. The on edge of the bucket runs inwards | or guide openings of 43, 30, 20, and 10 mm. At full gate 
along a line of double curvature, and its discharge edge, | two of the calculated efficiencies came out at 86} and 87} 

The solid ring of | per cent. ; but the tests at full gate were not so system- 


beyond the blades, and is trumpet-shaped at its outlet | the results is evidently not claimed. At full gate tests 
|edge. The rotating cover plate of the wheel is pierced | were made at 10 different speeds; at } gate at 8 speeds ; 
| by two opposite holes to admit the water behind the | at 3 gate at 9 speeds; and at } gate at 5 speeds. These 
| cover and maintain as much water pressure as possible | speeds ranged from a maximum of over 600 revolutions 
behind it, so as to relieve the thrust-bearing of end thrust | per minute down to zero. In each series maximum speed 
| as far as may be. This pressure would be better main- | was first attained by applying to the test-brake almost 
tained by a jin.-bore pipe connection from the head-race, | zero load, namely, 2 kgs. The brake load was increased 
but the drawings supplied to us do not show such con- | by steps until, in each series, the load that stopped the 
nection. wheel was reached. For each test the load and speed 

According to the above dimensions, the maximum in- were kept steady for, generally, two minutes, and an 
flow area is 16x 4800=68,800 square millimetres. The | interval of two minutes was in general allowed between 
solid ring round discharge edge of wheel is 40 mm. thick, | each step, to allow the action to steady under the new 
and inside this the diameter is 500 mm. The diameter | conditions. The whole series of tests lasted 2 hours 





: 3 ; 
. td 2_ |40 minutes. At full, 3, 4, and } gates these mexi- 
of the shaft being 100 mm., the outflow area is 4 (500 wus heaiee Juul wate. 140-000 10k end. BO. tee, 


1002) =188,500 square millimetres, and this equals 2]! The maximum speeds attained with 2 kgs. breke 
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load in the four cases were 613, 600, 585, and 514 revolu- | brake-power reached at full gate was 120 at 375 revolu- 


tions per minute. With these greatest speeds the water 
consumptions, as measured by the depth over a notch 
weir on the tail-race, were 446, 370, 280, and 200 litres per 
second. The working fall was approximately 15 m. 
throughout, in each series very slightly decreasing along | 
with the speed of the turbine. For instance, at } gate it | 
decreased from 15°09 at 600 revolutions to 14°98 at zero | 
speed, a decrease of 110 mm., or 4jin. At } gate the 
decrease was only 50 mm. and at } gate the change from | 
500 revolutions to zero speed made no change in the fall. 
The reason of this interesting small change in the work- | 
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ing fall, with change of turbine speed, lies in the fact 
that, with decreased speed more water passes, so that 
the turbine has less damming-up effect on the head-race 
water. The increase of water passed, in litres per second, 
from maximum to zero speed, were at full, 3, 
4, and } gates, respectively, 446 to 708; 370 to) 
622 ; 280 to 468; and 200 to 266. These increases are | 
60, 68, 67, and 33 per cent. respectively. Thus, as the 
speed goes down, the water horse-power consumed goes | 
up in each case. At full gate it went up in these tests 
from 90 to over 140 horse-power; at } gate from 
743 to 124; at 4 gate from 56} to 94; and at } gate | 


Fig. 6- 





oO 100 200 








| test brake. 
up to 400 revolutions are very nearly straight lines. 





tions; at } gate it rose to over 100 at about the same 
speed, although unluckily no measurement was made 
close to this point; at $ gate it reached near 75 at a little 
lower speed ; and at } gate it has its maximum of 37 ata 
little over 300 revolutions. The speed at which maxi- 
mum efficiency is reached in each case is only slightly 
lower than that giving maximum brake-power. 

In Fig. 5 the most important results are given in dia- 
gram form. The horizontal scale gives turbine speed in 


revolutions per minute ranging from 0 to 630. The 
normal speed of 530 is specially marked. 

Fig.5. 
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Scale of Turbine Speed Revymin 
BRAKE TESTS OF HEMMER TURBINE 


The heights of the curves marked W,, W., Ws, W,. 
are the depths of water over the sill of the tail-race weir 
from which the water flow was calculated, respectively at 
full (W;), three-quarters, half, and quarter (W,) gate. 
It will be noted that beyond 250 revolutions the curve W, 
is a little irregular, and lies evidently lower than its true 
nega this latter as guessed being shown by a dotted 
ine. 

The curves B,, B,, B;, By, give the loads carried by the 
These slope downwards very regularly, and 


The curves H,, H., H;, Hy, give the brake borse-power 
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DIAGRAM OF TURBINE EFFICIENCY 


from 40} to 534. The brake horse-power taken from | developed at full and narrower gates. 


In the case of 


the turbine, on the other hand, consists of two factors: it | H, the successive tests 14 and 15, unluckily, lie consider- 


decreases with the speed, but at the same time increases 

because of the augmented load. The product, or effective 
brake-power, at first rises as the speed is lowered ; 
reaches a maximum at a critical speed ; and then is once | 
more lessened by further decrease of speed. This critical 
speed gives the greatest power to be obtained from the 








turbine at each gate opening ; but the same speed does | four cases. 


ably to right and left of the maximum height. 
curve H;, the test 23 is at the position of maximum 
height, but the irregular shape of the curve shows that 
an error in measurement has been made here. 
curves are, on the whole, however, very fairly regular. 


In the 


The 


The curves E,, Ey, E,, Ey, give the efficiencies in the 
These also rise to a maximum height and 


not give maximum efficiency. As the water power con- | then fall away again. Up to 250 revolutions per minute 
sumed rises steadily throughout the range, evidently | the four curves lie close together, and up to 500 the three 


the speed giving maximum efficiency in each case is less | 
than that giving maximum brake-power. The maximum | 


upper ones still follow practically the same line. That for 
} gate falls much below the others beyond the speed 250. 


Taking the practically useful portions of the B curves 
as straight lines, we have deduced an interesting 
and simple result respecting the speed and brake 
load giving maximum brake horse-power. Call the brake 
load which just prevents the turbine from revolving B ; 
and call the decrease of brake load per extra revolution 
per minute 8, so that the brake load at any speed n is 
equal approximately to B— &n. Then the brake horse- 
power is proportional to the product of this and of the 








speed 7: that is, 
Brake horse-power H = B n — Bn’. 
By equating the differential coefficient of this with 


450 500 550 600 





450 500 


Swan 


respect to n to zero, we find the speed giving maximum 
power. Itis 

Speed n = B ; 
28 
Corresponding to this we get the 

Maximum power brake load = } B 
B 
4B 
For example, the B, curve on Fig. 5 sinks throughout 
its straight part at the rate of 18 kgs. per 100 extra 
revolutions, and if this straight part be continued back to 
the left-hand axis, it is found to start at the height 135 
kgs. It actually starts at 128, or 8 kgs. lower than 
this, owing to the slight curvature near the beginning. 
Th 136 
us, 

Sx +38 
calculated speed for maximum brake-power. The curve 
on the diagram at its highest point reads about 380. 
Thus, also the B, curve sinks at the rate of 15 kgs. 
between 800 and 400 revolutions, and this straight part 
produced backwards starts from the height 110 kgs. 
‘he speed of maximum brake-power would thus be calcu- 


lated as 5 a = 867; while the rectified dotted part 
of the curve H, reaches its highest point at about 365. 
Again the B, curve sinks at the rate of 10 kgs. per 100 
revolutions, and starts from the height 60 kgs.; this 
giving et = 800 revolutions as the speed of maxi- 
mum power, whereas the highest point of the H, curve 
stands at 295 as nearly as can be read. Of course, the 
power developed varies very little near the maximum 
point, so that a small range of speed above or below the 
calculated maximum makes no practical change in the 
developed power. 

Fig. 6 is a diagram of the results obtained at the 
normal speed, 850 revolutions. Here the horizontal 
scale measures the water consumption in litres per second, 
ranging from 0 to 700. The heights of the three curves 
give the corresponding gate openings, the developed brake 
horse-power, and the efficiency. At any one speed, such 
as this normal 350, the water flow increases rapidly with 
the first small openings of the gates ; then about half as 
quickly throughout the middle half-length of the dia- 
gram; and finally much more slowly as full gate is 
approached. The brake power increases at first some- 
what slowly with the water consumption, and then 
through the last three-quarters of the length at a very 
uniform rate, the rate, however, falling off slightly above 
400 litres per second; so that, from quarter to full gate, 
this curve may be taken as a straight line. As the water 
flow increases from zero, the efficiency rises rapidly from 
low values to over 60 per cent. at qoenter gate and 75 per 
cent. for the flow 250 litres, the full gate flow being 690. 
It reaches 80 per cent. for a flow of 320, and above 450 
litres it remains practically constant at 84 per cent. In 
fact, if the straight line of the higher part of the brake 
power curve be produced backwards, it is found to pass 


and Maximum brake power = 


= 878 revolutions per minute is the 
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almost exactly through the origin of the diagram. It is | ‘‘ Machinery Avenue,” on the other side of that lordly 
needless to point out how very great is the advantage | river, the Kelvin, whose odorous mud gives a distinct and 
of maintaining practical uniformity of efficiency from | spicy flavour to the Exhibition as a whole and breathes 
full power down to half power. If all the turbines made | its incense up to the University throughout the year. 
by Messrs. Hemmer Bros. behave as well as that tested | In the boiler-house the working boilers are limited to 
last November, at Turin, in respect of high efficiency, | the makes of Penman and Co., Davey, Paxman, and Co., 
and of maintenance of efficiency down to half load, the | Babcock and Wilcox, and the Scotch Stirling Boiler 
makers are very much to be congratulated on their re- | Company. 
markable success. | The Scotch Stirling water-tube boiler is a development 
of and improvement upon the original American Stirling. 
| The company’s headquarters have been up to now 
}at Edinburgh, but its new works at Flemington, 
near Motherwell, are almost ready for all work to be 
‘ ; y transferred to them. They cover ten acres of ground, 
ALTHOUGH there is scattered about in various stands a | and have been designed for a capacity of eight boilers 
fairly good display of boiler parts, very few working | finished per week. The tools are driven electrically, 
boilers are to be seen in this Exhibition. An uncased | power being developed by Parson’s steam turbines run- 
Sinclair water-tube boiler occupies considerable space | ning at 4000 revolutions per minute. The Stirling boiler 
near the centre of the Machinery Hall. has three transverse top drums and two transverse 

One of the few water-tube boilers exhibited at Glasgow | bottom drums lying at the same level, the back one 
is the Thornycroft-Marshall, which is shown by a large wall | being exposed to but little heat. From the back and 
diagram and by a sectional model. This boiler has been | front top drums tubes, only slightly inclined to the 
already fully described and illustrated in our pages, and | vertical, extend to the back and front bottom drums 
recent results obtained with it were given in our issue of | respectively, these two latter being also connected by 
May 3rd. As is well known, this boiler is made either in | two nests of similar tubes to the middle top drum. The 
‘‘ sectional” form or with a back-header box common to gases of combustion pass upwards twice and downwards 
all the tubes. The front jointing of each pair of forward | twice, following on the whole paths parallel to the 
and back tubes is shown in Fig. 4, the jointing cap being lengths of the four nests of tubes, and crossing between 
a casting into which the tubes are expanded. One of the | them only at the top and bottom ends. The steam 
best features of this boiler is that the upper tube of this | generation takes place almost entirely in the front two 
pair being not in the same vertical plane as the lower, | nests, and the circulation is very rapid as between these 
there is left between each pair and the next a combustion | two and the front and middle top drums, which are con- 
chamber of the width of one tube spacing. This facilitates | nected by’curved horizontal tubes dipping downwards to 








BOILERS AT THE GLASGOW EXHIBITION. 





Fig a: 


Fpo- 


237. | 


> ae SS . 
vz g ~ 
8 « S 
Fa 













































SERN 



































Section . 


Cross 





Longitudinal Section. 


DUFF GAS PRODUCER 


| meet the cross passage of the hot gases. The middle and 
| back top drums are also connected by cross tubes curving 
upwards and protected by a roof from the action ofthe flue 


perfect combustion, many water-tube boilers spoiling the 
combustion by not leaving sufficient free space for the 
development of flame. Fig. 5 is a graphic record of | 
recent tests, particulars of which we gave on 3rd May | gases. Aslow circulation takes place between the back pair 
last. The horizontal scale is pounds of water evaporated | of tube-nests and the back and middle top drums. The 
from and at 212 deg. Fah. per hour per square foot of | feed is into the back top drum, and the back nest of almost 
heating surface. The vertical scale is pounds of water | vertical tubes acts as a feed-heater or economiser, the feed 
evaporated per pound of coal. As the fires are more | passing slowly down it and leaving all sediment in the 
urged the one quantity increases while the other decreases. | bottom back drum. The steam is taken from the 
So far as the experiments show, a straight line decrease | middle drum. The ratio of heating surface to grate 
represents the law as well as any curve that could be | area is, in all sizes, a little over 50 to 1. In small sizes 
chosen. The equation to this straight line is rather more than 200]b., and in large sizes, from 400 lb. 

W. = 123 —0°4W,, to nearly 450 lb. water evaporation is obtained per ton of 
and another equation representing the same facts is weight, exclusive of weight of brick-setting. 

W. = ‘ Two of these boilers are at work in the Exhibition 

“T+ 4G,’ 


boiler-house. One of them is coal-fired by Vicars’ 
where Wis evaporation per pound of coal; W, th 





e | mechanical stokers. The other is gas-fired with special 
| combustion chamber in place of the coal-fuel grate. The 
_______| gas is supplied from a Duff gas producer, mentioned below. 

| | In this boiler there are 256 tubes of 3}in. external 
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Fig. 4—BOILER TUBE JOINT 


| diameter and 9 s.w.g. thick. Counting the whole of the tube 
| surface and those portions of the drum surfaces exposed 
to flue gases as heating surface, the total heating sur- 
face is 8250 square feet. The druims are 3ft. in diameter 
by 10ft. 8gin. long. The boiler is designed for 250 Ib. 
per square inch working pressure, but it is here supplying 
at 180 Ib. per square inch. 

The gas fuel used in firing this boiler is obtained from 
a Duff producer placed in the yard outside the boiler- 
house. Figs. 1 and 2 show this producer in two 
sections. It is manufactured by Messrs. W. F. Mason, 
Limited, of Longsight, Manchester. Two steel girders 
are built in across the water trough under water-level, 
and the brick setting is built upon these, thus forming a 
water-seal to contain the air which is blown into the air 
chamber by a steam jet. Across the trough is formed 
this air chamber with brick and concrete floor, steel plate 
sides, and a roof of two flat inclined grate surfaces. 
These two are each in one casting, the narrow slots of 
the grids lying in vertical planes, as seen in Fig.1. By 
this form of grate the air supply to the fuel is evidently 


Fig. 3-DUFF PRODUCER 


evaporation per square foot heating surface; and C, coal 
burnt per hour per square foot heating surface. In the 
latter equation the coal burnt per sq. ft. grate area may 
be substituted for C, if the coefficient 4 be multiplied 
by the ratio of grate area to heating surface. These 
equations and the diagram illustrate clearly and simply 
the decrease of economy per unit of fuel accompanying 
the working of boilers at higher rates. 

A steam jet used as a brush is found to be a quick and 
effective mode of cleaning the outsides of the tubes. So 
far no need of cleaning the insides has occurred, nor have 
the boilers been long enough at work to give any data as 
regards cost of maintenance and repairs, no repairs so far 
having been called for. 

Models of the Thornycroft-Marshal boiler are found in 





distributed over a surface nearly one and a-half times as 
large as with a horizontal grate covering the same hori- 
zontal area, and also penetrates the mass of fuel in a 
more thorough manner, being blown through the lower 
masses in two divergent streams from the centre towards 
the sides of the producer. The result is reported to be 
the entire prevention of burning the fuel through in 
holes, and also of the formation of clinker inlumps. The 
ash falls into the water below, and is raked out at the 
inclined sides of the trough. Little or no coke is pro- 
duced. The cheapest classes of coal may be used. The 
coal is fed in through two overhead hoppers past a dis- 
tributing cone of the ordinary pattern. The yield of the 
producer is 160,000 cubic feet per ton of ordinary gas 
slack. 

The Duff patent refers entirely to the grate. In other 
respects the producer is of the well-known Siemens 
type. The following are analyses of the products of the 
same class of fuel from the same Siemens producer, with 
ordinary grate and with the Duff grate :— 


Siemens’. Duff's. 
Carbonic dioxide ... ... ... 4°8 <o' we 
Carbonic monoxide ww. 222 .-. 26°8 
Hydrogen Tee gyal aun wae j RON ceale eel 
Carburetted hydrogen ... 2 5. a: 24 
WM sack ses, nn OO . 51°4 


These are averages taken over prolonged periods of 
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Fig. 5—TESTS OF THORNYCROFT-MARSHALL BOILER 


working. They show greatly improved combustion, and 
consequent diminution of air supply and of nitrogen in 
the product. 








THE COST OF RUSSIAN LOCOMOTTVES. 


Tue following details concerning the ‘“‘ Locomotive Park ” 
of the Russian railways are taken from the official report 
issued recently by the Imperial Ministry of Ways and Com- 
munications. The total number of locomotives is 12,187, 
nearly two-thirds of them being of home manufacture ; thus, 
7421, or 61 per cent., were built in Russia, while 4766, or 
39 per cent., were imported from abroad. It is to be remarked 
that at this moment the Warsaw and Vienna line is the only 
railway which obtains its locomotives from abroad. The 
home makers are now able to meet the demand for engines 
for use on all the other Russian railways. The express 
engines running on the main lines are constructed in one of 
the three great works, the Putiloff, the Alexandroff, or the 
Kolomna Works, and equally with the engines used for the 
goods traffic, they are in no way inferior to foreign-made 
engines. However, the Russian-made locomotives have a 
very great drawback ; in spite of their technical perfections, 
they are immoderately dear, and they are far dearer than the 
foreign-made engines, which have to pay cost of transpoit 
to Russia and duty on arriving there. The following 
examples are quoted to show this difference in cost :—The 
Moscow-Brest Railway ordered in 1899 thirteen passenger 
locomotives from the Baldwin Works in Philadelphia; and in 
1900 the same line ordered twelve locomotives from the 
Nevsky Works, and also eleven from the Putiloff Company. 
The Baldwin locomotives, which were up to date in every 
respect, cost 29,000 roubles apiece, but the Russian-made 
engines cost 32,000 roubles each. The Moscow, Windau, and 
Rybinsk Railway paid an Alsatian firm 31,200 roubles for an 
eight-wheeled goods locomotive, while the same kind of 
engine built in Russia cost 36,200 roubles. Again, the 
Riazan and Ural Railway paid 27,500 roubles for an eight- 
wheeled engine built in Vienna, and the same class of engine 
costs 32,500 roubles when it is turned out in St. Petersburg. 
The Ministry of Ways and Communications gives many other 
instances to prove that the Russian railways are taxed in 
this respect in favour of the Russian makers of locomotives. 
However, no one after reading the yearly statements issued 
by the various Russian locomotive works, will care to maintain 
that they have prospered to any very great extent, even though 
they are enabled to charge high prices under the fostering 
care of the Russian system of protection. 








THe CaRRIAGE OF HEAVY CastTINcs.—A question of importance 
to firms engaged in the heavy trades is the damaging of the roads 
by the removal of large castings. Some time ago the Highway 
Department of the Sheffield City Council made a claim against 
Messrs. Moorwood and Co., of the Harleston Works, for a consider- 
able sum on account of damage done to the highway through the 
conveyance of these huge castings, and it is intended to take action 
against the same firm in regard to the conveyance of another casting 
weighing fifty tons. Opinion on the subject is divided in Sheffiela, 
but the general view taken by manufacturers is that the Corpora- 
tion ought to provide roads strong enough to convey such traffic on 





the routes over which it must pass to the railways. 
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ELECTRICAL DISTRIBUTION IN FRANKFORT. | 

THE central electricity supply for both tramways and | 
lighting in the city of Frankfort-on-Maine is on the | 
single-phase alternating high-tension system. Much 
interest was evinced by the members of the Insti- 
tution of Electrical Engineers, during their recent 
visit, in the use of so many non-synchronous motors on 
the lighting network, and the general arrangements of the 
high-tension supply and conversion without static trans- | 
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Fiz. 1-SYCHRONIS'NG CONNECTIONS 
formers by synchronous motor generators to direct cur- 
rent for the city tramways. 

The central station, situated about three-quarters of a 
mile from the centre of the city, has plant for 9000 horse- 
power, and the converter sub-station for the tramways 
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Fig. 2—DIAGRAM OF CONNECTIONS 


at present about 1500-kilowatts, the electrical machinery 
and switchboards in both stations being by Brown, 
Boveri, and Co. 

The generating plant consists of four steam alternators 
of 1000-kilowatts, and four of 500-kilowatts, all direct 





has proved over and over again to be effectual in this 
country. This course of design may be said to be on 
the lines of approximating to the turbine, which is 
the most perfectly uniform drive. But the course of 
design followed by our continental friends is in an 
exactly opposite direction. Instead of two or three 
cranks they have adopted one or two, generally one only, 
and they have a distinct preference for slow speeds. The 
design of the engine and generator is such that with 
direct coupling under these conditions and without intro- 
ducing separate heavy fly-wheels or even putting an 


_ excessive weight in the magnet-wheel, no serious phase 


displacement occurs. Doubtless this is, in great measure, 
due to the adoption of low periodicities, permitting relatively 


| speaking, a larger margin of variation in angular velocity 
| than with the higher periodicities so common in England. ' ways and _ lighting respectively, and these are kept 


by Herr Kuhn, six water-tube boilers by Simonis 
and Lanz, and six water-tube boilers by Steinmiiller and 
Co., the latter being fitted with superheaters. The Lan- 
cashire boilers are 8ft. by 29ft., fitted with four Galloway 
tubes, and have 925 square feet of heating surface. The 
water-tube boilers with superheaters work at 150 lb. 
pressure, and have 775 square feet of superheating sur- 
face to 3300 square feet of heating surface per boiler, 
The exciters for the 1000-kilowatt machines develop 280 
ampéres at 90 volts, and those for the 500-kilowatt 
machines 180 ampéres at 80 volts. 

The switchboard connections for synchronising the 
generators in the Frankfort central station are shown in 
Fig. 1. 

There are two sets of high-tension bus bars for tram- 

















Fig. 4-SWITCH BOARD 


The frequency of the generators in the Frankfort station 
is 45. 

The results attained are the same, and if the considera- 
tion of greater floor space can be set aside, as will become 
increasingly the case with high-tension transmission, 
enabling plants to be put down on cheaper sites, the great 
advantage of slow speeds will weigh strongly against the 
somewhat higher cost of generators and transformers 
consequent on low speeds and frequencies. The bigger 
units now coming into use for extensions in supply 
stations and power distribution schemes in England will 
al] tend in the direction of slower speeds. 

The engines driving the 500-kilowatt sets are by the 
firm of G. Kuhn, of Stuttgart, and develop normally 
560 effective horse-power, or a maximum of 750 horse- 
power with 120 lb. steam pressure at a speed of 


| distinct, although, as will be seen in the diagram, any 
generator in the station can be switched on to either set 
| of bars at will, so that the whole plant is available for 
one or other, or both purposes. The generator volts are 
transformed down from 3000 to 120 for synchronising, 
and two pairs of bus bars, each pair running half the 
length of the board, conveniently give the voltage and 
phase of the running sets on either system. ye 
The arrangement for connecting the synchronising bus 
bars to either the tramways or lighting bars is shown in 
| Fig. 2. This portion represents the centre of the board 
from which heavier mains going to the various feeders are 
| taken off. Siep-down transformers are connected to the 
| main bars here at four points, and by means of the 
| switches shown it will be seen that the synchronising bus 
bars on either side can be made alive from either set of 


coupled to horizontal tandem compound engines, each! 85 revolutions per minute and working condensing. ' main bars. Thus we may put in two generators simul- 
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Fig. 3—-DIAGRAM OF CONNECTIONS 


set having its own direct coupled exciter. The interior 
of the engine-room, with two of the large sets, is shown 
on page 174. These run at 85 revolutions per minute. 
At first sight it seems remarkable that alternators 
driven as these are, direct by single-crank, slow-speed 
engines, without separate fly-wheels, should run so well 
together in parallel. Many British generators, even 
when run by ropes off two-crank engines, so far feel the 
impulses of the reciprocating drive as to cause trouble- 
some synchronising currents, which, in some cases, pre- 
vent paralleling. In England we have come to diminish 


Fig. 5-CONNECTIONS FOR CHARGING BATTERIES 





irregularities of drive by increasing the number of 
impulses in a given time. 


No doubt this is correct, as it | 


The cylinders are 24in. and 37in. diameter, and the | taneously, one on the tramway and the other on the 
stroke 4ft. The fly-wheel upon which the field magnets | lighting, the synchronising bars on each half of the board 
of the generator are built weighs 27 tons, and is | being made alive in each case from the desired side. 
15ft. 6in. diameter. The engines driving the 1000-kilo- | For instance, in the diagram the switches are shown in a 
watt sets are by Sulzer Brothers, of Winterthur, of | position to give the tramway voltage and phase to the 
1500 horse-power each. The cylinders are 30in. and right-hand set of synchronising bars and the lighting 
49in. diameter, and the stroke 4ft. 1lin. The speed is | voltage and phase to the left-hand set. If turned in the 
the same as the smaller engines, namely, 85 revo- | opposite direction, the reverse would be the case, or both 
lutions per minute. The fly-wheels which also carry the | sets of bars could be made alive from the tramway or 
field magnets of the generators are 20ft. in diameter and | lighting bars, as might be required. 
weigh 49 tons each. Two of these engines are designed! Referring again to Fig. 1, the voltage of the incoming 
to work with superheated steam. | machine can be brought up to the bus bar voltage by the 
The boiler power consist of twelve Lancashire boilers | voltmeter switch and voltmeter—low-range coil—and the 
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secondaries of the step-down transformers are arranged 
to augment voltage when the primaries are in phase. 
Thus, by closing the synchronising switch on the incom- 
ing machine side, the double voltage appears on the 
high-range coil of the voltmeter, the two lamps simul- 
taneously are lighted, and, when steady, the machine is 
switched in. The units generated by each machine are 
registered by the meters shown diagrammatically in their 
respective circuits, and the meters show the units pro- 
duced for each purpose, tramways or town network. 

The tramways in the city are supplied with direct 
current at 600 volts from a single sub-station built under- 
ground in the Schillerplatz. Here are installed three 
motor generators, each of 500 kilowatts output, by 
Brown, Boveri, and Co. These fine machines are shown 
on page 174, 

There are several pairs of feeders underground con- 
veying current at 8000 volts from the central station to 
the sub-station. The motors are synchronous, with 
revolving fields excited from the direct current bars. 
There is also a set of 278 accumulator cells in parallel 
with the dynamo and tramway feeders, so that the motor 
generators can always be started up by running the 
dynamo as a motor from the direct-current side, for 
which purpose the starting resistance shown in Fig. 3 
is used. In this diagram the connections of one set and 
the arrangement for synchronising with the other sets 
are shown. Meters are placed in both motor and dynamo 
circuits, and switches and fuses on both poles of each. 
The arrangement for synchronising is precisely the same 
a3 in the generating station described above. 

The direct current is conveyed to the tramway system 
by six underground feeders to different parts of the town. 
The speed of the sets when in synchronism is 340 revolu- 
tions, the motor fields being composed of 16 poles, and 
the periodicity 45. 

The switchboard is shown in Fig. 4. On the right are 
the six tramway feeders, each with an automatic cut-out. 
In the centre are the main double-pole switches of the 
three dynamos with their field regulators and starting 
resistances, and the connections for battery charging. 
On the left are the connections for the three motors, the 
high-tension switches being behind the board, controlled 
by the handles in front. The arrangements for battery 
charging are more clearly shown in Fig. 5. A 66-kilowatt 
motor generator is used for this purpose, the motor being 
non-synchronous, with a three-phase wound rotor, and 
provided with slip rings for introducing a resistance in 
each phase at starting. The stator winding takes the full 
8000 volts of the single-phase supply, but also has another 
circuit at 120 volts in quadrature from a step-down trans- 
former with capacity inserted. The continuous-current 
dynamo is connected so as to boost up the bus bar 
volts for charging. The field of this machine is excited 
by a small dynamo on the same shaft, and there is a wide 
range of adjustment for the volts required in charging, as 
the resistances in the fields of both machines are variable. 

Besides this supply to tramways, the network of the 
city is supplied at low tension from sub-stations in the 
ordinary way, and about 4000 horse-power is distributed 
to single-phase motors ranging from one-tenth to 150 
horse-power. 








COLLAPSE OF THE FOOT-BRIDGE AT THE PARIS 
EXHIBITION. 

Ovr readers will probably recollect that a very serious 
accident occurred at the Champ de Mars in the month of 
April last year. It was occasioned by the fall of a foot-bridge 
intended to effect communication between the Exhibition and 
a particular spectacle termed ‘Le Globe Céleste.’”’ No 
sooner were the props and false works removed than the 
bridge suddenly and completely collapsed. In its disastrous 
failure it unfortunately caused the death of eight people, 
besides inflicting severe injuries upon as many more. The 
structure had been finished a few days previously, and the 
centres had been already struck. It had not, however, been 
opened for traffic, nor had any test or proof loads been applied. 
Our contemporary, Le Génie Civil, observes that it was 
necessary to wait with patience the results of the inquiry 
ordered to be at once instituted, in order to discover the real 
cause of the catastrophe, and to apportion the responsibilities 
incurred. The official judgment, which was given in June, 
by the 11¢ Chambre du Tribunal correctionnel de la Seine, 
attributes the fall of the bridge to professional faults, and 
visits with severe punishment three of the officials who had 
been jointly concerned in the erection of the structure. 

The report of the experts appointed to examine and in- 
vestigate the whole matter pronounced that the accident 
was due to two principal causes:—In the first place, the 
pillars or columns, with the exception of four, were too weak, 
and measured only 1ft. square. Several of these were often 
knocked up against by the vehicles passing along l’Avenue 
de Suffren, and did not possess the requisite degree of resist- 
ance to enable them to support the weight of the 
bridge, abandoned to itself after the striking of the 
centres and the removal of the staging and shoring. 
Secondly, the method adopted for suspending the large span 
over the Avenue Suffren was dangerous, as no adequate pro- 
vision was made to resist stresses of an oblique character. 
Besides, the two parts of the bridge were not in the same 
straight line. Two axial deviations existed, and the tension 
of the cable under these conditions gave rise to oblique forces 
tending to overturn the bridge. Additional evidence not 
only confirmed these statements, but was to the effect that a 
certain number of the pillars were both theoretically and 
practically utterly unfit to withstand the bending forces to 
which they were exposed by the horizontal oblique tension 
brought upon them. Briefly, the whole of the expert 
evidence tended to establish the conclusion that the collapse 
of the foot-bridge was produced by the flexure of the pillars 
under the oblique stresses which acted upon them. It may 
be as well to refer briefly to the general design of the bridge. 
It consisted of two approaches of some six or seven spans 
each of very small dimensions. The spans were built up of 
armoured concrete beams on the Matrai or fer béton principle, 
which were supported by the pillars, also of the same ma- 
terial. The part of the structure over l’avenue de Sufiren 
comprised a central span of 57ft., and two side spans of much 
smaller proportions. Suspension cables of steel wire, passing 
over the piers, and anchored down at the end of the side 
Spans in the usual manner, carried the armoured concrete 





side beams, which were slung from them by vertical tension 
rods. The combination is as novel as it is remarkable. 

Having become satisfied that faults of both design and 
construction had been committed with reference to the 
building of the bridge, the next step before the tribunal was 
to ascertain who were the parties to whom blame was to be 
imputed, and to what extent were they respectively impli- 
cated. The work was undertaken under the following con- 
ditions :—A contract was entered into between the Society of 
the Globe Céleste, on the part of their general contractor, 
with the Société Anonyme des Constructions du Fer-béton 
to carry out certain works, among which were those in con- 
nection with the foot-bridge in question. The “ technical 
director” of this Society was charged with the duty of pre- 
paring the necessary calculations for the building, and dis- 
claimed all responsibility with regard to the laying out, 
supervision, and execution of the works. He maintained 
that he was answerable only for any scientific errors that he 
might have made in his calculations, and that he had 
not made any. In the first part of this ‘statement 
he was borne out by a clause in the contract agree- 
ment, but he was not so fortunate in the latter. He 
acknowledged that he had not prepared any com- 
plete plans, but only rough drafts, which were even not 
adhered to in the erection of the bridge. But in these rough 
drafts the pillars were figured as 1ft. 4in. by 1ft. 4in., whereas 
they all, with the exception of four, were built 12in. by 12in. 
Moreover, his rough drafts showed no bend nor break 
between the two parts of the structure, which should have 
been in the same straight line. Independent testimony 
proved that the designs emanating from the Société 
Anonyme showed the dimensions of the supports to be of 
the larger size. But here the experts came in. They 
admitted that the dimensions would have been sufficient if 
the foot-bridge had been straight, but as it was not, they were 
not adequate to resist the oblique pressure. The reply of the 
director to this allegation was short and simple. He had 
never taken into his calculations the existence of the breaks, 
and, therefore, the dimensions allotted in them were 
sufficient. 

Passing on to the evidence of the consulting engineer of 
the Société du Globe Céleste, it will be noticed that it con- 
flicts with that of the previous witness. The Society’s 
engineer advised the contractor to ask the Société du Fer- 
béton to prepare the calculations required for the construc- 
tion of the foot-bridge in armoured concrete, as there was no 
time to adopt another type of structure. It must be kept in 
view that the erection of the bridge was effected under the 
orders and supervision of the engineer, who visited the works 
daily to give instructions to the workmen. This official 
affirmed in the most positive manner that in the sketches 
received from the Armoured Concrete Company the smaller 
dimensions were figured on the pillars; that he himself had 
pointed out the necessity to the director of deviating from 
the original straight line of the bridge in order to avoid a 
clump of trees which it was not permitted to cut down, and 
that the latter had agreed to the plan being altered to pro- 
vide for the contingency. The tribunal considered that the 
non-recognition of the constructive defects was a proof of 
great culpable negligence, and that the reduction of the size 
of the pillars was a grave imprudence. 

The examination of the contractor introduces a question 
which we think is fairly open to discussion. Is a contractor 
responsible for the character of the design he undertakes to 
construct? He belongs to the executive, and not to the 
administrative department. The tribunal appeared to think 
that he was, and deserved censure for carrying out a work 
which was so imperfectly conceived, and the defects of which 
could not have escaped the attention of so experienced an 
architect. In his evidence the contractor acknowledged that 
he was not supplied with a proper working plan and drawings. 
The gravest part of the whole charge is, that neither the 
police nor any of the authorities received the least notice 
respecting the day or time when the temporary supports 
were to be removed. The public were allowed to circulate 
underneath a bridge which had undergone no test or trial of 
any description, and collapsed under its own weight. It is 
not very clear whose duty it was to see to this important 
detail, but it was observed that the props could hardly have 
been cleared away without the knowledge of some of those 
engaged upon the works. 

Finally, the parties implicated were sentenced to two 
months’ imprisonment and a fine of 600f. each. We are glad 
to observe that when delivering judgment, the tribunal alluded 
to the high professional and personal honour of those in fault, 
and allowed them to have the'benefit of la loidu sursis. This 
law, dating from last March, better known as the loi Berenger, 
dispenses with the imprisonment part of the sentence. 








THE UGANDA RAILWAY. 


AN interesting official document, entitled “ Africa No. 6 
(1901),” has recently been issued, and it deals at some length 
with the condition of the Uganda Railway at the beginning 
of this year. We propose to touch upon the salient points in 
this document, and our readers will be helped in understand- 
ing our remarks by referring to former articles on the 
Uganda Railway, which appeared in our issues of October 
5th, 19th, and 26th, 1900. 

At the end of November last year, Colonel Gracey, R.E., 
was instructed to proceed to Mombassa and to inspect the 
Uganda Railway, with the object of ascertaining whether 
certain portions of it might be opened for public traffic. He 
was, further, given the power to declare so open any portions 
which he might deem suitable, and to report on the whole 
line. He left London on November 30th, reached Mombassa 
on December 19th, railhead at mile 474 onthe 25th, and Lake 
Victoria on January 3rd of this year. He left Mombassa on 
his return journey on February 23rd, thus having spent some 
two months over his inspection. Asa result, certain portions 
of the railway were declared opened under specified running 
conditions, about which we do not propose to make any 
further remark, saving that some of the conditions appear to 
us unnecessarily stringent, and others superfluous. The main 
body of the document is taken up with Colonel Gracey’s report 
and with the remarks made thereon by Mr. O’Callaghan, manag- 
ing member of the Uganda Railway Committee, Sir A. M. 
Rendel and Co., Sir Guilford L. Molesworth, &. It is to 
this report and the remarks thereon that we propose 
to direct our attention. Col. Gracey is of opinion that 
the alignment of the line has been set out with great skill and 
judgment, except at Mazeras and at mile 526. In the first 
instance, it was a question of reducing a gradient; in the 
second of substituting a cutting fora tunnel. His opinion 
does not appear to be shared by other engineers, and, in any 
case, if only these two exceptions are taken to the alignment 


by one sent out specially, as it were, to pick out weak spots, a 
considerable amount of credit is due to those who have been 
responsible. It is difficult for those who have had no experi- 
ence of this class of work to realise the enormous difficulties 
overcome in the well-nigh impenetrable scrub met with in this 
district. To run a railway through jungle where vision can 
only be obtained for a yard or two in either direction, and 
then only make two mistakes—if mistakes they are—in a 
distance of 583 miles is a feat worthy of all praise. 

As at present: arranged, the following table sets out the 
engine runs with their limiting grades and curves :— 
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It is urged that, especially in the run between Nakuru and 
Port Florence—136 miles—this will entail excessive hours on 
the engine staff at the slow speeds—ten to twelve miles per 
hour—which will be economically possible. Col. Gracey is 
not the first to propose the splitting up of this run. The 
matter had already been under consideration when the chief 
engineer of the line, Mr. Whitehouse, was in this country 
last year. Moreover, it is aquestion, like many others raised 
by Col. Gracey, which will arrange itself when the line settles 
down to real work. At present it isunfinished, and conditions 
which apply now may have to be modified when the line is in 
full work. Col. Gracey, moreover, takes exception to some of 
the temporary diversions which have been made. He 
specially condemns the rope inclines between miles 362 and 
374—up the Kikuyu escarpment—as he considers that they 
have been the cause of the waste of many thousands of 
pounds, which might have been avoided had a certain amount 
of ironwork suitable for viaducts been sent out in the first 
instance. These inclines were originally suggested by Sir Guil- 
ford Molesworth, and it is contended that by their use at 
least a year has been saved, and that when the cost of the 
whole stafi comes to be calculated the possible saving of send- 
ing out iron bridgework of promiscuous lengths in the first 
instance is insignificant. There appears to be a considerable 
amount of force in this argument, more especially as it was 
only decided to make the inclines after much serious thought, 
and when it is known that, as it turns out, the rails at the 
date of the report were only some 92 miles from the Lake, 
instead of being somewhere on the Kikuyu escarpment— 
perhaps 150 miles behind, or 230 miles from the Lake. Iron- 
work of any kind was exceedingly hard to get, and, as a fact, 
the materials for the Kikuyu viaducts were not delivered at 
Kilindini till February ofthis year. Sir Guilford Molesworth, 
in his remarks, entirely disagrees with Col. Gracey, and says 
that the progress of the railway, had the inclines not been 
used, would have been delayed a year. 

Colonel] Gracey says that the earthworks appear to have 
been well executed, but remarks that he thinks the slope of 
1} to 1 will eventually have to be flattened in most places to 
2 to 1, whereas the slopes of the cuttings which have been 
taken out at 1 to 1 would generally stand equally well at 
3 to 1. He is surprised, considering the nature of the 
country passed through, at the small amount of bridging 
required. At first he was inclined to think, judging by 
Indian experience, that the waterways allowed were entirely 
insufficient. He, however, subsequently saw cause to alter 
his opinion. The soil, largely composed of volcanic ashes, 
appears to absorb the water in a marvellous way—so much 
so that what are considerable streams on the hillsides have, a 
few miles lower down, disappeared altogether. A point on 
which the inspector is greatly at variance with the other 
engineers is the question of sleepers. For the most part the 
sleepers used are of pressed steel. Only in those parts where 
the soil contains salts destructive of steel are fir sleepers used. 
The steel sleepers, he says, his experience shows, do not wear 
well, and suggests that native wood sleepers should be used. 
From his own showing, however, the fir sleepers used, which 
were sent from this country,do not appear to have worked well ; 
in fact, after three years’ work, of a lot he examined one in 
four required to be renewed. His experience of steel sleepers 
is different from that of the other engineers, and from the 
reports as to the general working of the wooden sleepers 
supplied by the engineers of the railway, it would seem that 
Colonel Gracey had been particularly unlucky in the par- 
ticular lot of sleepers he examined. When we described the 
railway in October last we obtained our information from a 
reliable source, and we stated that some of the wooden 
sleepers had been laid and at work for over four years, and 
were then perfectly sound. We have every reason to believe 
that this was a correct statement of facts. 

Colonel Gracey, speaking of ballasting, says that he has no 
hesitation in recommending that full ballasting should be 
provided round all curves and round all black cotton soil 
banks, and he thinks that it would be economical to ballast 
the straight portions also. -He advises 250 miles of ballast- 
ing, beyond that which has already been done, at a cost of 
£125,000. He thinks it would be cheaper in the end. The 
number of derailments at present number about one a week, 
and he attributes this almost entirely to want of proper 
ballast. The reply tothis is ample. It had already been 
decided two years ago to carry out the work of full ballasting 
the railway when found desirable. 

There is a large amount of other matter in the report of a 
most interesting character, but lack of space prevents our going 
into it at length. We have touched upon the main points as 
regards the construction of the line. What remains refers 
largely to working and management, and in this connection 
our only remark need be that much of it appears premature. 
The present working is criticised as though the whole line 
were completed. A tendency to take this tone appears all 
through Col. Gracey’s remarks, which hence lose somewhat 
in weight. 

In conclusion, we may add that he estimates that the 
rails should reach the Lake about October of this year, 
though much work will even then remain to be done, 
Mr. O’Callaghan’s estimate is much the same. He says 
that the date on which railway communication with the 
Lake may be hoped for is about the end of this year, 
and the bulk of construction works should be finished by 





June, 1902, 








168 


THE ENGINFER 


Ava. 16, 1901 








a 


THE DEVELOPMENT OF THE MODE OF IGNI- 
TION IN SMALL ARMS AND ARTILLERY. 
No. IV. 

ARTLLLERY,—GUNS FLRED BY SPECIALLY CONSTRUCTED 
VENTS. 


SEVERAL considerations now called for improvements in 
vents and tubes; many and various were the schemes proposed 
and tried. Hitherto the powder composing the charge 
had been of a much more rapid-buruing, and consequently 
violent, nature, and therefore the cartridge required to be 
ignited somewhere near the middle, otherwise the wave action 
would be set up, giving undue pressure in the gun. The 
introduction of slow-burning powders obviated this necessity, 
and arrangements were designed whereby guns could be fired 
axially. Obviously, tubes such as those already described 
could not be fired from guns having vents in prolongation of 
the axis of the bore, as the empty tubes would be blown out 
with great velocity. It was found that the life of the vent 
was much curtailed on account of erosion due to the rush of 
gas when firing, hence several different kinds of vents were 
adopted, which retained the tube, shut up, in situ, when fired, 
and prevented this rush of gas; this was termed “ vent- 
sealing.” There are certain guns which cannot have radial 
vents, that portion of the breech through which the vent 
would ordinarily pass being covered with wire, and, on the 
other hand, an axial vent would be very inconvenient for a gun 
mounted for high-angle fire. The tubes that we now have 
to consider are all vent-sealing, and may be classed as percus- 
sion, friction, and electric. The first are fired by a blow from 
the hammer or striker of a lock; the second by a sudden 
pullona lanyard ; and the third by electric current, completing 
the circuit either through wires or without. 

Percussion tubes are supposed to possess an advantage over 
friction tubes on account of their simplicity and durability, 
and, moreover, they are supposed to lend themselves better 
to safety from accidental ignition during loading, but 
instances have been frequent where percussion tubes have 
been fired by the breech having been slammed to. The 
express instructions are given that on no pretence whatever 
is a percussion tube to be placed in the vent till the breech is 
properly closed. The electric tube possesses advantages over 
the percussion and friction, inasmuch as any number of guns 
can be fired simultaneously, the source of current being either 
at a distance or on the spot ; and, indeed, high-angle fire could 
be carried out only by electric igniting, for the reason that 
the gun is fired by the observing party a distance from the 
gun, the men who are serving the gun being in a work from 
whence no view of the enemy can be obtained, their duty 
being to load the gun, train it as directed by the observing 
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SELF-SEALING PRIMER 


party, and connect up the electric wires, and then wait till 
the observing party get the opportunity to fire. And, further, 
aay number of guns, even in different forts, can be connected 
up with one position-finding station, from whence the move- 
ments of an enemy’s ship are observed, and a spot predicted 
to be passed over by the enemy when all guns are trained 
thereon. If the enemy passes over the spot predicted, the 
operator in the position-finding cell completes the circuit, 
and all guns fire simultaneously on it. 

Fig. 42 shows one of the simplest forms of vent-sealing 
shutters, and is applied to certain 9in. high-angle fire guns, 
and is intended to take the electric vent-sealing tubes. The 
vent consists of a steel-coned bush about 15%in. in length, 
and screwed for Qin. above the cone, the coned part being 
about an inch in length. ‘lhis vent is radial, and strikes the 
bore 23in. from the end, and is set at a slight angle. The 
upper end of the bush is flush with the exterior of the gun, 
and is screwed to receive the removable head, the gun being 
recessed to allow of the head being screwed in. This head is 
furnished with a hinged cover, which is intended to retain 
the tube when the gun is fired, and thereby seal the vent. 
When the tube is inserted the cover is shut, and is retained 
in that position when the gun is fired by means of the keep 
pin; this is a plain turned pin attached to the vent head by a 
short length of chain. 

The tube used with this vent is the vent-sealing electric P 
tube, and is shown in Fig. 43. It is made of brass, bored out 
to receive the arrangement for firing by electricity, and coned 
at the top of the tube to receive two conical plugs, which are 
insulated from the body and from each other by ebonite. 
Into each plug is fastened a copper pole. The poles are con- 
nected by a platinum wire bridge, surrounded with priming 
composition. 

The lower part of the tube contains pistol powder, and is 
closed at the bottom by thin discs of paper, and by a brass 
ball embedded in sulphur. The top of the tube is flat. The 
terminals come out of the centre of the top, then separate, 
and are led in opposite directions to the edge. They follow 
the edge in a groove till they again meet, when they are 
twisted together for alength of about 2ft. They were insulated 
with oiled silk, but as this was found to be liable to cause the 
spirals to stick together, they are now covered with layers of 
varnished sarcenet. When vent-sealing friction tubes were 
first introduged their design was too weak, and certain 
difficulties ate: they were made of steél, and at the bom- 





bardment of Alexandria gave great trouble. They broke in 
the vent, and from this cause an 80-ton gun on board H.M.S8. 
Inflexible was out of action for nearly a couple of hours ; her 
other three guns suffered in a similar manner, but not so 
badly. In Elswick guns it was the practice to place the tube 
well forward in the vent. They were fixed to th 
needles, it being necessary to remove the needle after each 
shot, and to replace it witha new tube fixed before the gun 
could be fired again. The needle was attached to the axial 
vent by a nut with interrupted screw that was readily with- 
drawn or replaced. The firing hammer striking the end of 
this needle transmitted the blow to the tube. Getting the 
tube close up to the cartridge was, no doubt, a great preven- 
tive to miss-fires. In all modern guns the blow is given to 
the tube direct by the hammer. 

An American tube is shown in Fig. 44; it is called an 
obturating friction primer, and consists of a case threaded on 
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the exterior to screw into the vent. A shoulder limits the 
extent to which the tube can be screwed in. 
end the case is square, to give the necessary purchase, screw- 


ing it in and out of the vent; the tube is pierced axially to | 


receive the wire. This passage is enlarged in front, and has a 
cone-shaped surface. The front of the case is made thin in 
order that it should expand under the pressure of the dis- 
charge and fit tightly against the walls of the vent, thus 
forming a perfect gas check. The other parts of the tube 
are a brass wire, roughened at its forward end, and having a 
conical sleeve loose upon it and a conical enlargement. 

A pellet of friction composition is secured upon the wire, 
and these parts, when inserted into the case, occupy the 











fig 43 
PERCUSSION LOCK 


positions as shown, the rear end of the wire being twisted 
into a loop to take the hook of the lanyard. The front part 
of the case is filled with pistol powder. This tube is screwed 
into the vent, which must occupy valuable time. When the 
wire is pulled to the rear the roughened end fires the pellet of 
friction composition, which ignites the pistol powder, and con- 
sequently the main charge of gun. The American electric 
primer is externally similar to the friction primer, only, of 
course, with twisted insulated wires instead of the friction 
wire. The insulated wires are bridged inside the 
tube} by a platinum wire wrapped in gun-cotton. This is 
a low tension tube, the 
principle being of placing a 
very fine wire offering a 
high resistance in a short 
length in the external cir- 
cuit. The actual resistance 
of this fine wire must not 
be sufficient to overcheck 
the flow of current, that 
is to say, if this fine wire 
were of considerable length 
it would offer so high a 
resistance that there would 
be insufficient quantity of 
current to heat it to the 
required intensity, but by 
keeping the fine wire very 
short it is easy to supply a 
sufficient quantity of elec- 
tricity to cause it to fuse. 
The fine wire is termed 
the bridge, and is made 
of platinum silver or 
iridio - platinum wire, as 
these alloys are not only 
tough enough to allow of the wire being very fine 
indeed, and yet preserving sufficient strength, but they also 
conduct badly if compared with copper. They do not corrode, 
and they possess a low specific heat. The bridge is embedded 
in a very inflammable mixture of gun-cotton, dust, and gun- 
powder, and being raised to a red heat, ignites the mixture. 
The length of the bridge generally is 0-25in., and its 
resistance about 1:65 ohms. It will be evident that, in order 
to reduce the quantity of current as little as possible, the con- 
ducting wires should not offer more resistance than is 
absolutely necessary. They are, therefore, formed of copper. 
The destruction of the wreck of the Royal George in 1839 
was probably the first occasion on which electricity was 
employed to fire a charge ; in this instance low-tension elec- 
tricity was used, the battery consisted of fourteen Daniell 
cells, and the fuses were on the “bridge” principle; the 


platinum wire was much thicker than that above mentioned, | 


and therefore offered a much lower resistance. The battery 
had an enormous internal resistance, and therefore capable of 
giving only a small quantity of electricity. The very quality 
that was necessary was deficient. 


When electric firing was first introduced on board ship it | 


was only contemplated to use it for broadside firing, and 
under the conditions of its existence it was certainly unsuit- 
able for any other class of firing. This was about 1870. A 
pile battery was used which had to be made up specially for 
the day on which it was required ; this was a work of several 
hours. After use it had to be taken to pieces again, and each 
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part carefully washed. The utmost vigilance was necessary 
| to ensure that every part of the circuit was in perfect 
insulation, any neglect in this direction being a probable 
cause of accident. The pile battery and high-tension tube 
had to be superseded by Leclanché batteries and low-tension 
tubes, this latter system being maintained to the present day, 
only modified and improved upon in details. 

We will now consider a specimen of guns fired by 
a percussion lock and axial vent, the individual gun 
| being the Sin. breech -loader. The firing mechanism 
| consists of a steel vent passing through the longitu. 


| dinal axis of the breech screw, having secured to its 


outer end a boxin which the percussion lock slides, the latter 
being pushed into a position over the vent, when the breech 
is being closed, by a bolt gearing with a cam groove in the 
carrier ring, and by the action of an inclined spring guide on 
the carrier. Should there be a projecting tube in the vent, 
| the spring of the guide yields, to prevent the shearing of the 
| tube. The firing arrangement is so designed that the gun 
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PERCUSSION TUBE 


| cannot be fired before the breech serew is in its locked posi- 

tion. The percussion lock shown in Fig. 45 consists of a 
| frame containing a hammer actuated by a main spring. The 
hammer is retained in its elevated position by a trigger, 
| which is seen projecting on right-hand side of the lock. 

A sliding hammer guard was formerly fitted to the frame, 
having upon the upper surface two parallel rectangular pro- 
jections placed immediately under two similar projections on 
the hammer, but as it was found that these projections were 
apt to become worn, and thus cause miss-fires, the hammer 
guard, together with its spring and fixing screw, have been 
removed. 

The lock, which acts automatically with the closing of the 
breech, contains a striker for the purpose of transmitting the 
blow from the bammer to the tube. 

A lanyard bolt, having one side bevelled, corresponding 








Fig. #7. 
CORDITE CARTRIDGE 


with the end of the trigger, is placed in the slide box; when 
the lanyard is pulled the trigger is pressed back by the bevel 
on the lanyard bolt, which releases the hammer. The cam 
groove in the carrier ring retains the lock in such position 
that the striker is not immediately over the tube till the 
breech screw is locked. Without opening the breech the 
guide bolt can be withdrawn from the cam groove to allow 
the lock to be drawn back to admit of the insertion of a tube, 








or of changing it in the event of a miss-fire. When the breech 
is open the lock is retained in the grooves of the slide box by 
a spring stop pin. In order that the gun can be fired from 
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the right-hand side a lanyard guide is provided, This is of 
bronze or steel, and is furnished at one end with a sheave for 
| the reception of the lanyard, the other end is pivoted in a 
| steel bracket, which is intended to be tightened round the cam 
| lever of the gun in such a manner as to ensure a straight 
pull in a line with the axis of the lanyard bolt to tho 
outer edge of the sheave. A set screw is fitted to the bracket 
| in order to retain the guide in the correct position, a hole being 
| drilled in the cam lever for its reception. The tube used 
| with the lock is shown in Fig. 46, and consists of a body, 
anvil, striker, washer, percussion cap, copper disc, two paper 
discs, and a cork plug. The body is made of solid drawn 
brass; a hole is drilled through the head to receive the washer, 
'as shown. The upper part of the chamber is screwed to 
| receive the anvil or nipple, on which is placed a specially con- 
| structed percussion cap, the upper surface of which is in 
| contact with the striker; a small fire-hole is drilled through 
| the axis of the anvil. The remainderof the space in the tube 
| is filled with loose pistol powder, and the bottom is closed 
with a paper disc and cork plug, coated and varnished. On 
| firing the gun the point of the striker of the lock forces the 
striker of the tube, together with the percussion cap, on to 
the anvil, thus firing the tube. There are several different 
patterns of this vent-sealing percussion tube, differing in 
| certain minor details; some, however, are provided with brass 
| perforated balls embedded in sulphur; the use of the brass 
ball in this tube is now discontinued. 
The cartridge—cordite—for this gun is made of No. 1 class 
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silk cloth, shaped as shown in Fig. 47. The bottom, which is 
sewn on after the cartridge is filled, has a 24in. diameter hole 
in the centre, over which—on the inner side—is sewn a 
circular flat shalloon bag, containing an igniter of 1 oz. of rifle 
fine grain * powder; two beckets of silk braid are also 
stitched to the bottom. This cartridge contains 4 lb. 7} oz. 
cf cordite, size 74, the neck and centre of body are 2°95in. 
diameter, consisting of 3 Ib. of full length strands, 1lin. long, 
while the larger portion is made up of lengths of 3sin., and 
of the required weight to make the proper charge. The whole 
is secured in four places with silk twist, the bottom is then 
sewn on, 

The 12°5in. 38-ton gun is an example of an axially-vented 
muzzle-loader, or, at least, Mark II. gun is. The other guns 
of this pattern are not specially vented. The vent consists 
of a steel bolt containing the vent channel, and passing 
axially through the breech, the firing mechanism being in 
the position generally occupied by the cascable of a muzzle- 
loading gun, as shown in Fig. 48. The vent bolt is mush- 
room-shaped at the end in the bore; and at the other end, 
which is prepared to receive the vent-sealing tube, is bored 
through to communicate the flash to the cartridge, and is 
externally screwed at the firing end with an interrupted 
thread, as shown, which engages the cross-headed tube holder. 
This latter holds the head of the tube by means of a spring 
catch. The bolt is prevented from turning by means of a 
key ring. To ensure the vent head being correctly put on 
the shutter is provided with projections, which prevent it 
from closing should the arms of the vent head not be in their 
proper position. The tube holder is enclosed in a bronze 
socket, which is attached to the gun by screws. 

As a guard against accidents arising from defective tubes, 





Fig. #9. 
SCREW PLUG 


a shutter is hinged on the left-hand side of the socket. It is 
fitted on the right with a latch handle, by which it is opened 
and closed. The centre of the shutter is prepared to receive 
octagonal-headed screw plugs, one of which—that shown in 
drawing—is centrally perforated and employed with vent- 
sealing friction tubes, the lanyard being led away to the 
left side of the gun by a pulley on a movable arm. The 
other screw plug is perfectly plain, as shown in Fig. 49, and 
is used for firing electric tubes, the wires being led to the 
right side between the shutter and the socket. 

The tube holder is detached from the bolt by giving it a 
quarter turn to the left, and drawing it out clear of the gun. 
To fix a tube, place the tube holder vertically in the left 
hand, at the same time pressing the spring catch with the 
left thumb ; then place the tube, wire first, into the holder, 
and release the spring. To insert the holder, place the 
feather in line with the groove in the guide, push it home, 
and give a quarter turn to the right. The holder is shown in 
the firing position, but without a tube. As before indicated, 
this firing arrangement is for either “friction” or “ electric”’ 
firing. The vent sealing friction tube shown in section in 
Fig. 50 is made of cast brass, bored and turned, and with 
head and projection is about 3in. long; from it protrudes in 
the direction of its axis a copper wire about 4in. in length, 
which is formed into a loop at the extremity, and is called 
the draw wire. The head prevents the tube being inserted 
too far into the vent, and is furnished with a groove all round 
the exterior, in which the extractor engages. On the exterior 
of the head is a large cylindrical projection cut completely 
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Fig. 50. 
VENT-SEALING FRICTION TUBE 


through by a slot sapere to its axis. This projection acts asa 
spring, and fixes the vent sealer in the tube holder while the 
latter is being put in. On the top of this is a smaller projec- 
tion, through which, and also through the draw wire, passes 
a fine suspending wire, which retains it in position and 
prevents premature action. The inside of the tube is provided 
with a brass cone and cone seating. Into the front of the 
cone is fastened the friction bar, which is roughened. This 
passes through two copper washers, which are larger in 
diameter than the smaller cylindrical borings, and are 
about 0-15in. beyond the shoulder. Outside these washers 
the friction bar is covered with detonatiug composition, 
which is retained in its position on the bar by means of an 
oval copper tube and a disc of shellaced paper. The re- 
mainder of the tube is filled with fine grain powder and 
closed with a pellet of sulphur, in which is embedded a 
small perforated brass ball. On pulling the lanyard the sus- 
pending wire is sheared, and the draw wire, cone, washers, 
&c., move to the rear until the washers are brought up by 
the shoulder, when the friction bar is drawn through the 
oval copper tube and fires the detonating composition. The 
explosion of the powder fires the charge, and at the same 
time expands the tube, so that it fits tightly in the vent, in 
which it is retained by the vent head. This prevents any 
escape of gas between the two, while the brass cone, being 
tightly pressed into the corresponding seating at the end of the 
tube, securely seals the joint and prevents any escape of gas 
through the interior. 








THE CROYDON TRAMWAYS. 


THE commencement of the twentieth century, as of the 
nineteenth, finds tramway construction in active progress at 
Croydon, but instead of animal traction for coal and general 
rough goods alone, it is now electric power for passenger 
transport. The present operations consist in greatly length- 
ening the old tramways, first established in 1880, and in 
altering them to electric traction. When completed there 





will be a straight run right through the county borough from 
Norbury Station on the north to Purley on the south, a dis- 
tance of about 53 miles. This goes along the High-street 
of Croydon, and its continuations known as North End and 
South End respectively. Northwards, the old horse trams ended 
at Thornton Heath Pond, where large new car sheds have 
been erected as additions to the former small establishment. 
These sheds extend round to Whitehall-road, opposite to 
which the line is still under construction for a short distance. 
With this exception, the permanent way of the northern line 
is entirely finished, and is a double track throughout, wood- 
paved everywhere. Near the town the street, London-road, 
is paved right across with wood. The extension beyond 
Thornton Heath Pond is 1} miles in length, through beauti- 
ful park-like country, mostly not yet builton. It ends at the 
corner of Melfort-road, a few yards from Norbury Station. 
The standards for carrying the wires are on both sides of the 
road, but not opposite each other. The hollow poles or 
tubes carrying the brackets are not yet painted or made fast 
in the sockets, nor are the wires up yet. Electric lamps will 
be suspended from the brackets, many being already placed. 
In some places, however, notably in the centre of the town, 
separate standards, cast by Wenham and Waters, engineers, 
Croydon, are provided for the lighting installation. At 
present horse cars are running between Croydon and Norbury, 
and, no doubt, will be kept on till the electric apparatus is 
ready. 

The High-street of Croydon is stopped altogether at one 
part, just below Katherine-street. In some places it is not 
more than about 20ft. wide between the kerbs, with very 
narrow footpaths for the great traffic now existing. Passing 
places are made wherever possible, one being opposite Whit- 
gift’s Hospital. From South End, however, the double line 
is complete, save for the wires, and they are being fast 
erected, down to the terminus at the cross-roads against 
Purley Station. Horse-cars run every seven minutes along 
this section. The road is paved right across with wood as 
far as the Red Deer Inn, but along the rest of the Brighton 
road only the tramway is so paved. Here the standards are 
all on the west side, every fourth one bearing a lamp as far 
as the Red Deer, after which separate light standards, on the 
east side, are employed. 

Population is increasing very fast in this direction. Near 
Purley church a large car shed for the southern section of 
the system has been provided. It contains four lines of rail, 
with pits for the convenient inspection of the motors and 
underneath gear. 

From London-road, a little north of the Brighton Railway 
bridge near West Croydon Station, a single line of horse-car 
tram, paved partly with granite and partly with wood, runs 
along Oakfield and Whitehorse-roads past Selhurst Station 
to Norwood Junction, a distance of about 1? miles. Parts of 
this route are very steep, three horses being required to work 
the small cars, holding only forty-four persons. The posts, 
but not the brackets, are in position. An entirely new bit of 
single line, uniting this section at the Croydon end of White- 
horse-road with the main line at North End, by way of 
Wellesley-road and Station-road, is under construction in the 
last-named street, the poles only being yet erected in 
Wellesley-road. Relics of the tramway practice of a century 
back may be found here, in the shape of a number of stone 
blocks split in halves and doing duty as kerbstones. The 
plug-hole for the trenail is visible in many of them. It is 
intended, we understand, that cars on this Norwood Junction 
service shall use Wellesley-road when going in one direction, 
and Oakfield-road in the other, the street being widened 
at St. James’s Bridge to make an easy connection with 
Whitehorse-road. 

Another branch which will, of course, be “ electrified ” in 
its turn, runs along George-street, past East Croydon Station, 
along Cherry Orchard-road and Lower Addiscombe-road, 
ending at Ashburton-road, in the neighbourhood of Wood- 
side. George-street is being widened near its west end, to 
permit of a double line of tram at the starting point, other- 
wise nearly all the rest of this section is single line, with 
numerous passing places. A short junction has been laid in, 
connecting George-street and High-street, perhaps only for 
service purposes, as both streets are very narrow and busy at 
this point. Only the bare iron poles are up along the Ash- 
burton-road branch, the granite paving and horse-cars not 
having yet been replaced by modern improvements. 

It will thus be seen that the policy pursued has been that 
of getting the main line right through the borough into opera- 
tion first, and to re-organise the branches afterwards. One 
branch, however, has already been partly re-laid and wood- 
paved, the standards only waiting for the brackets and wires. 
This extends from opposite the car-shed at Thornton Heath 
Pond, down Brigstock-road, nearly to Thornton Heath 
Station. From there the rest of the track, a single line 
running to the far end of Thornton Heath High-street, is at 
present out of use. Some of the new materials are already 
at hand, however. 

The generating station forms an addition to the Corpora- 
tion’s electricity supply works in Factory-lane, and is a brick 
building of considerable height, having one end closed in 
with galvanised iron sheets. The new railsare of the normal 
type, 94 lb. per yard, by the Leeds Steel Works, Limited. The 
crossings are by Askham Brothers and Wilson, of Sheffield. 
Six tie-rods are used to a rail, the gauge being 4ft. 8din. 
Under an Act of Parliament obtained last year, the Corpora- 
tion of Croydon finally acquired the whole of the tramways 
in the borough, and dissolved the company owning them. 
Since then they have been leased to the British Electric 
Traction Company, for whom they are being reconstructed 
and extended by the British Thomson-Houston Company. 








ENGLISH RAILWAY RESULTS. 


Iv was a foregone conclusion that, with abnormally 
heavy coal bills and diminished receipts from goods and 
minerals, due to the falling off in trade, the English rail- 
ways would have a bad showing to make for the half-year 
to June. All the principal lines have now issued their 
reports, and it becomes possible to see how the results 
compare with those of the corresponding period of last 
year. These results are of interest to engineers, as well as 
to shareholders, and may be summarised at no great 
length. Of course, it is impossible to deal with the figures 
of all companies in the country—the lesson will be pointed 
sufficiently well if we take the leading companies. Out of 
passengers the lines did well, the eleven leaders reporting 
earnings amounting to £18,085,640, an increase of £409,268. 
From goods, minerals, and miscellaneous sources, on the 
other hand, the receipts were £515,400 less than last year; 
and, giving credit for amounts brought forward, it is found 





— 


that the total revenue was £37,902,798, a decrease of 
£52,229. On the other hand, expenses were £1,229,517 
more, while fixed charges rose by £73,193; so that the 
amount available for distribution on ordinary stocks is 
reduced by £1,354,939. At the meetings chairmen have been 
profuse of regrets, but they have had at least one good excuse 
—the enhanced cost of fuel; and they have not been sparing 
in their abuse of the coalowners, who certainly did well out of 
the boom. The London and North-Western paid £487,722 
for its fuel, an increase of £156,148 ona train mileage reduced 
by 840,000. The Great Western, whose mileage diminished 
by 440,000, paid £450,189 under this one head, an increase of 
£154,379. Other companies which have to report increases 
more or less considerable are the Midland, £48,304; Lanca- 
shire and Yorkshire, £46,591; London and South-Western, 
£45,426; Great Eastern, £42,950; South-Eastern and 
Chatham Joint, £40,636; London, Brighton, and South 
Coast, £36,939; Great Northern, £35,955; and Great Central, 
£28,459. The only company which shows well is the North- 
Eastern, with a rise of only £4351. But between them 
these eleven undertakings had to pay £640,188 more for coal 
than in the first half of 1900; and it may be added that 
in that half of 1900 there was an increase of £512,028 as 
compared with 1899. One must do the companies the justice 
of allowing that in the face of this enormous advance in their 
coal bill they endeavoured to economise. That they did not 
succeed in finding compensation is seen from the figure of 
total expenses already given. Wages under the head of 
traffic expenses amounted to £5,680,215, as compared 
with £5,605,829; but in connection with maintenance 
of way they were £1,024,248, against £1,025,807; with 
locomotive running £2,306,384, against £2,334,384—the 
decreased mileage for the eleven being 4,063,615; and 
with carriage repairs £440,330, against £445,144. Wages 
for locomotive repairs were £955,345 against £928,678, and 
for wagon repairs £325,745 against £319,532. Coal contracts 
for the current half-year have been fixed at a reduction of 
6s. to 7s. per ton, and, of course, much benefit will result. 
But other items of expenditure show little room for economy, 
and traffic receipts are on a small scale as compared with last 
year. Passenger earnings continue good, but goods and 
minerals—and especially minerals—show big decreases to 
date, and unfortunately there is not much likelihood of a 
recovery in the later months. Meanwhile holders of railway 
securities are very dissatisfied, and are talking about appoint- 
ing an influential committee to approach directors and in 
other ways to look after their much neglected interests. 
Such a committee would do good if it were to restrain 
capital expenditure on works not likely to become remunera- 
tive. It would perform an even greater service if it were to 
induce a little more generous regard for railway interests.on 
the part of Parliament, and a little less pragmatical inter- 
ference on the part of the Board of Trade. 








AMERICAN AND ENGLISH METHODS OF CON: 
DUCTING TRAFFIC. 


To those of our readers who never tire of explaining 
that the methods of British railway traffic managers are 
all wrong and those of American railroad traffic managers 
all right, we commend the careful perusal of the follow- 
ing extract from the speech delivered, as chairman of 
the London and North-Western Railway Company, by 
Lord Stalbridge at the 111th half-yearly general meeting 
held on the 13th inst. It is a curious fact that those who 
have no real knowledge of the conditions under which 
the operations of a railway are carried on should take 
upon themselves to criticise the policy of men who are 
professionally qualified to deal with the subject. That 
what Lord Stalbridge has said will have any permanent 
effect is doubtful, but it may perhaps induce re-consi- 
deration, and check for a time the flow of more or less 
nonsensical criticisms. 


‘ Reference,” said Lord Stalbridge, ‘‘had of late been made to 
American and English modes of conducting traffic, and comparisons 
had been made very much to the detriment of English modes ; but 
it must be remembered that the system of trade in this country 
was totally different from that in America. In France a certain 
amount of time was legally allowed to all the railways 
for the delivery of goods. He had ascertained accurately what 
those times were, and on the same basis the North-Western Com- 
pany would be allowed for carrying goods to Birmingham four 
days, to Manchester five days, to Preston five days, to Carlisle six 
days, to Glasgow eight days, and to Dublin six days. Did they, 
however, think that our traders would for a moment put up with 
such delays as these? The merchant in Manchester, and he might 
also say the merchant in Glasgow, expected his goods to be in hand 
the day after he had written about them ; and he had pointed out 
what the company proposed to do with respect to the Irish traffic. 
The great bulk of American traffic consisted of vast quantities of 
grain, coal, &c., carried very great distances ; but English 
goods traffic consisted of small lots, carried comparatively short 
distances. An immense deal had been done in the way of increas- 
ing their train loads, but it must be remembered that increasing 
train loads realiy meant, if one carried the point to its extreme, a 
delay tothe goods. If they got a small lot of goods for one place, 
and these were put aside until they got other lots, delay would be 
caused. This the company could not afford to do, but the decrease 
in mileage showed what the officers had done and were doing in 
this matter. Meantime, they had tried—and successfully tried— 
he would not call it a new system, because it was an old system 
really—but it had been carried out in a thoroughly business-like 
method by the company at Crewe, where they had erected a large 
transhipping warehouse. Possibly many of them did not exactly 
know what transhipments were, but they were very important items 
in railway management. Transhipments were small parcels of 
goods. A package had to be loaded to some large station where 
packages of a similar nature were sent for what was called trans- 
shipment, in the hope that thcre would be enough to make up a 
through load, but this did not always happen, and there was 
delay. This double handling was a source of great expense to 
the company, and the more a package was handled the more likely 
it was to get damaged. To improve the general working of these 
packages, which were very numerous, they had built at Crewe a 
large transhipping shed, where they expected to deal with the 
bulk of these consignments from all parts of the line, and by con- 
centrating the work at a central place like Crewe ensure prompter 
deliveries to the public and better loading for their trains, To 
show the magnitude of the traffic he might state that they were 
only at present dealing with the tranships hitherto dealt with at 
Manchester. The relief to the Manchester stations had been very 
great, and he hoped that even better results would be achieved 
when Birmingham, Preston, and their other tranship stations were 
relieved and the work transferred to Crewe. The directors were 
fully alive to the necessity of economy in train miles and train 
loads. They were fully aware of the American way of working, 
and they were constantly corresponding with their friends on the 
other side of the Atlantic, who ii formed them of every novelty 
they had.” 








THE ENGINEER Ava. 16, 1901 














GLASGOW EXHIBITION—HORIZONTAL CORLISS VALVE ENGINE 


MR. JOHN COCHRANE, BARRHEAD, ENGINEER 
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“THe, ENGINEER” Swain 
STEAM ENGINES AT THE GLASGOW vided with adjustments for exact length and for; the trip-lever oscillates is placed excentric from the 
EXHIBITION. taking up wear. Fig. 5 shows the trip gear for the | valve spindle. This excentricity gives extra freedom 
No. VIII. admission valves, and this figure and Fig. 1 show | to the designer, enabling him to arrange the distribution 


Amone the steam engines occupying a prominent | Clearly the mode of control by the governor. The | more exactly, as may be deemed most advantageous, 
position in the Exhibition are to be numbered the | Plates forming the escapement edges are dovetailed | than is possible without this device. It places, in fact, 
horizontal Corliss engine, the steam ; at the disposal of the designer two extra 











hammer, and the steam pumps displayed ‘ oe _, Pigs Ze | OI; dimensions, namely, ” R gpo and 
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120 lb. per square inch steam pressure, = _ expansion, rather than in that for any 
and a speed of 75 revolutions per minute AI Yj Lak one grade, such as the normal cut-off. 
with 3ft. stroke, or piston speed of 450ft. ee — x In the present case each component of 
per minute. It may, however, berunup _ + = A = this excentricity is }in., the vertical 


to 90 revolutions per minute without 
any undesirable results. Figs. 1 and 2 
show the engine in elevation and plan, 
while Figs. 3 and 4 show the cylinder and 
valves in section. The size of the cylin- 
der is 18in. The cut-off ranges from 0 
to §; the normal being 3. The cylinder 
is jacketed, an inserted liner forming the 
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have been singularly successful in selling 








jacket. The valves are placed in the Li “- during the progress of the Exhibition. 
cover castings, which are cast separately ee! wil ij he valve is a double piston without 
from the cylinder body. The guides are | i packing rings, and placed high up so as 
bored to 1din. diameter, and the main | F to reduce clearance space on the down 


bearing, Sin. by 14in. long, is four-part, ' stroke. It will be noted that this valve 


with horizontal adjustment. does not establish equilibrium above and 
The piston-rod is 3}in diameter, and the ~ below the piston. The exhaust from the 
crank pin 3}in. by 6in. long. . The exhaust underside opens and closes at the same 


valves are driven direct from the wrist-plate without | into the lever and pawl. A special excellent feature | moment as the admission to the top. There appears to 
trip, and all the rods and joints of the gear are pro-|of this design is that the geometrical axis on which! be the same amount of lap on the under edges of 
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the two parts of the valve, thus opening the top exhaust 
at the same moment that steam is admitted to the bottom 
end of the cylinder. 

Drawings on page 171 are views of one of two sets of 
three-crank sewage pumping engines which this firm is 
erecting at the London County Council’s sewage works 
at Barking. Each of the three rams has 30in. diameter 
and 30in. stroke, and the cranks are at 120 deg. There 
are nine hinged flat rectangular valves on each suction, 
and nine of same size and pattern on each delivery. The 
small steam cylinder is 24in. diameter, and, in passing 
from this, the steam is split and taken to the two low- 
pressure cylinders, each 32in. diameter, placed on either 
side of the high-pressure. Each piston-rod drives 
directly the ram lying underneath it by a quadrangular 
crosshead, from which four thrust rods descend to the 
top inside flange of the ram. The high-pressure valve 
chest lies in front, and the two low-pressure chests lie 
between the cylinders. Rider valve gear is used, and 
six excentrics drive the three sets of valves. The easy 
curves by which the sludge passes the valves and the 
bottom of the ram cylinder may be noted as specially 
commendable. 








EXPERIMENTS ON A GAS ENGINE WITH 
NATURAL GAS. 


Some interesting and careful experiments have lately been 
published during the May meetings this year of the American 
Society of Mechanical Engineers. They were made at 
Lafayette, United States, by Professor Robertson, a well- 
known authority, in the spring of 1900, on a Westinghouse 
vertical gas engine, working single-acting four-cycle, and 
driving a dynamo by a strap. As some interesting points 
are brought out in these trials, a summary of them may be 
useful. 

The diameter of each cylinders is 13in., and the stroke 
of each 14in. The admission of the explosive charge to the 
cylinder is controlled by two levers—one for the gas, the 
other for the air—both acted on by the governor, which 
throttles the quantity of mixture, without affecting its pro- 
portion of gas and air. With the three cylinders a working 
impulse is obtained every two-thirds of a revolution in one 
or other cylinder, whether the load is heavy or light. All 
the cylinders are water-jacketed, and electric ignition is used. 
The engine was thoroughly overhauled by the makers previous 
to the test. The points investigated were the heating value 
of the natural gas used; temperature of the exhaust gases ; 
regulation of the speed; proportions of gas and air used; 
indicated horse-power ; brake horse-power ; electrical horse- 
power; thermal efficiency, per indicated horse-power and 
per brake horse-power; mechanical efficiency; and heat 
balance. 

Results of a six hours’ test.—The horse-power was varied 
from about 514 to a maximum of 1423, average, 113; the 
brake horse-power from $1 to 123, average 92; electrical 
horse-power from 29 to 116, mean 87 ; friction, 15 to 31 horse- 
power, average 21 horse-power. Mechanical efficiency of the 





engine varied with the power developed from 574 to 89, 

average 794 per cent. The consumption of natural gas in 

cubic feet per indicated horse-power hour varied from 9°7 to 

14, the average being 10°6 cubic feet ; per brake horse-power 

per hour from 11°3 to 24°3 cubic feet, average 13°7 cubic 

feet ; per electrical horse-power per hour from 12 to 26 cubic 

feet, mean 143 cubic feet. 

Thermal efficiency per brake horse-power 10-7 per cent. to 23} percent, 
mean 20 per cent. 

Thermal efficiency per electric horse-power 10 per cent. to 22 per cent., 
mean 19 per cent. 

B.T.U. per indicated horse-power per minute 157 to 226, 

mean 171-6 B.T.U. 

The speed was practically constant, the revolutions per 
minute varying only from 258 to 264, and those of the dynamo 
from 900 to 920 revolutions. The temperature of the exhaust 
gases, taken with a Le Chatelier electrical pyrometer, varied 
from 1500 deg. to 1800 deg. Fah. The ratio of air to gas was 
13-7. The maximum pressure from the indicator diagrams 
was 360 Ib. per square inch at maximum power, while the 
maximum compression pressure, also at full power, was 100 lb. 
per square inch. The indicated horse-power varied from 53 
to 140; the heating value of the natural gas used—higher— 
equals 970 T.U. per cubic foot. A series of indicator diagrams 
are given in the original paper, in which the experiments 
show a slight increase of friction with increase of load. 

Variations of speed with sudden change of load. Tuning- 
fork chronograph.—An ordinary speed counter was used to 
give the mean speed per minute, but this was not sufficient 
to show the fluctuations due to quick changes of load. For 
this purpose a specially-designed tuning-fork chronograph 
was employed. It consisted of a metal drum about 43in. 
diameter, driven from the end of the engine crank shaft, and 
concentric with it. By means of wheels the spindle of the 
drum drove a screw which served in its turn to drive a small 
frame carrying the tuning-fork in a direction parallel to the 
axis of the drum. This tuning-fork was kept vibrating by an 
electro-magnet. On one of the prongs of the fork a pen was 
fixed, which vibrated with it, and marked the graphic records 
on the drum paper. To make such curved or waved lines 
useful, and deduce results, time intervals were also marked 
on the same drum by means of two electro-magnets. A 
clock placed in a battery, and making and breaking the circuit 
at every vibration of the pendulum, caused this motion of the 
pen. The apparatus was so placed that, during these special 
experiments, it could be connected or disconnected quickly 
from the engine shaft. The paper of the drum was coated 
with lamp-black to give the records, and the black was after 
wards “ fixed ” by spraying on to it a mixture of alcohol and 
shellac. The vibrations of the fork were constant, at the rate 
of 248-3 per second. 

The brake load as well as the electrical load were changed 
from a maximum toa minimum as quickly as possible, to 
determine the effect on the speed. These records, and a 
description of the method of calculation, are given in the 
paper, and the increase or diminution of speed of the engine 
crank shaft determined and plotted during so many revolu- 
tions. For instance, when starting a record, the engine 
speed was 261 revolutions per minute, but during the next 
ten revolutions it dropped to 259. The load was then 
reduced, and during the next twenty revolutions the speed 





rose to 267, while in another twenty revolutions it was back 
at 262. With the load reduced from 135 to 35 horse-power 
in sixty revolutions of the crank shaft, the maximum and 
minimum variation was only 14 per cent., or, in other words, 
the maximum variation was only 14 per cent. below and 
above the normal—263 revolutions per minute. On the 
whole this investigation of the speed shows good governing, 
and nearly as good, or even better, than many steam 
engines. 

Heating value of the natural gas.—This was determined 
by a Junker calorimeter, and the mean of four tests gave 970 
T.U. per cubic foot. No corrections being made for the 
water of combustion, the value obtained is what is called the 
“higher heating value.” Had the lower heating value been 
taken, the thermal efficiency of the gas engine would have 
been higher than the figures given in the table. 

Temperature of the exhaust gases.—This was determined by 
a Le Chatelier pyrometer, consisting of a thermo-electric 
couple placed in the exhaust pipe, which developed an electric 
current causing a deflection ina galvanometer. The thermo- 
electric joint was made with one wire of platinum and one 
of an alloy of rhodium and platinum. The junctions of 
these two metals were soldered together, and the whole 
encased in a porcelain tube. The rest of the circuit was 
made with copper wire, and the soldered joints to the copper 
wires were enclosed in a water-jacketed pipe to protect them 
from the great heat. The calibration was made with hot 
mercury up to 676 deg. Fah.; beyond that at the melting 
point of aluminium, 1157 deg. Fah. The temperature of the 
exhaust gases was found to rise with increase of the horse- 
power. 

Gas measurement.—This was done by a tested Westing- 
house wet gas meter. 

Indicator diagrams were taken by means of three special 
gas engine indicators, and all springs were tested. All the 
thermometers used were also checked. The results of three 
further tests are given in the following table :— 


Table of Three Tests with Natural Gas on a Three-cylinder Vertical 
Westinghouse Gas Engine at Lafayette, United States, in 1900, 
Three 13in. cylinders, each l4in. stroke. 
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THE LIVERPOOL SELF-PROPELLED TRAFFIC 


ASSOCIATION. 


Tue following list of judges’ awards of the third trials 
of motor vehicles for heavy traffic, held June 3rd to 7th, 
1901, has been sent to us by the Secretary of the Liver- 
pool Self-propelled Traffic Association :— 


GoLD MEDALS. 

Class A.—Load, 14 tons; maximum tare, 2 tons; minimum 
level platform area, 45 square feet; minimum width of driving tires, 
3in.; speed, 8 miles per hour. Official number, Al, A2: Geo. F. 
Milnes and Co., Limited, Motor Department, ‘‘ Motoria,” 17, 
Balderton-street, Oxford-street, W. 

Class B.—Load, 5 tons; maximum tare, 3 tons ; minimum level 
platform area, 75 square feet ; minimum width of driving tires, 
5in.; speed, 6 miles per hour. Official number, B1: The Lanca- 
shire Steam Motor Company, Leyland, near Preston, 

Class C.—Minimum load, 5 tons; no tare limit ; minimum level 
platform area, 95 square feet ; minimum width of driving tires, 
6in.; speed, 5 miles per hour. Official number, C1: The Thorny- 
croft Steam Wagon Company, Limited, Chiswick and Basingstoke. 

Class D.—Minimum load, 4 tons; no tare limit ; level platform 
area not specified ; minimum width of driving tires, 4in.; speed, 
5 miles per hour. Official number, D1: The Thornycroft Steam 
Wagon Company, Limited ; D2: T. Coulthard and Co,, Limited, 
Cooper-road, Preston, 


SILVER MEDAL, 


D3, D4: The Mann Patent Steam Cart and Wagon Company, 
Limited, Canning Works, Dewsbury-road, Leeds. 

The judges append a rider to the following effect :—‘‘ We have 
confid in rec ding the vehicles to which gold medals 
have been awarded for adoption where hauling of goods by 
mechanical means is contemplated. We also draw attention to 
vehicle No, B1, the performance of which, in respect of load and 
consumption, was highly creditable, whilst the tare was below the 
present legal limit of 3 tons. In Class D, the vehicles Nos. D1 
and D2 had several points in which they were practically equal, 
and some in which each excelled the other. We, therefore, had 
no alternative, where each had high merits, but to award two gold 
medals in this class, The report on the trials will be issued later 
in the year,” 











THE Port or St, PETERSBURG.—Shipping circles in St. Peters- 
burg hail with unconcealed satisfaction the announcement that 
with the coming year the commercial port of St. Petersburg will 
pass under the management of the Imperial Ministry of Finance. 
It is expected, with no little confidence, that a new era will dawn 
from that moment for the activity of the port in question. The 
manifold wants and drawbacks of the Russian commercial ports 
have called forth repeated complaints; but these complaints 
seemed to fall upon deaf ears, for they led to no improvements 
being carried out. However, with the coming year the chief 
management will be simplified, and thereby the entire harbour 
system ought to be put on a more adequate footing. As one of 
the worst cases, and certainly the port which has been least 
capable of meeting the demands made upon it, the port of St. 
Petersburg has long been notorious. This fact was well known to 
the authorities, and they went so far as to draw up a project for 
rebuilding the port some years ago, and it is said that a start was 
made in carrying out certain portions of the project. But the 
funds available for use by the Ministry of Ways and Communica- 
tions were so scanty that the work could not be kept up, and it 
will be years before the project can be carried out entirely, The 
greatest complaints have always been with regard to the export 
port, which can accommodate only from ten to twelve vessels, 
while during the height of the navigation period as many as 
twenty-two vessels often arrive. Thus half of the vessels must 
await their turn before they can be berthed for unloading their 
cargoes. Moreover, the port is lacking entirely in good, cheap, and, 
to some extent, fireproof warehouses, This want is shown abun- 
dantly by the great fires which take place in the port nearly every 
year. 
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RAILWAY MATTERS. 


Somr 75} miles of new railways were opened in India 
in the month of June, 


Tur Corporation of Liverpool have decided to limit 
the number of persons to be carried by one tramcar to seventy- 
four. 

Works for the manufacture of steel sleepers for rail- 
ways are, it is announced, about to be started near St. Petersburg. 
They will be the first of their kind in Russia. 


An electric railway has been opened for traffic between 
Fayet and Chamonix. Electrical energy is furnished by two water- 
power-operated stations--one at Servoz and the other at Pont 
Pelissier. 

Tue Manhattan Railway Company has just given a 
large order for heating apparatus for the cars on the elevated lines 
in New York. It includes equipment of eighteen heaters per car 
for 1200 cars. 


A FEW days ago a woman sat for examination before 
the directors of the Riazan and Ural Railway with a view to receiv- 
ing the post of assistant-stationmaster. The result was satis- 
factory, and the woman was appointed to a station on the Tamboff 
Railway. 

WE understand that a scheme is on foot for introducing 
electric traction in the Baroda State in India. The proposal is to 
construct a tramway from Chital to Amreli and Challala, and to 
work it by electrical power to be generated by utilising the Khodia 
Matta Falls of the Shetranji River. 


Tue new municipal tramways from the Norbury 
terminus to the High-street, Croydon, have been opened for service, 
The first week in September is named for the starting of the 
electric service on the main base line from Norbury through Croy- 
don to Purley, a distance of nearly six miles, 


Tue London and North-Western Railway Company, 
which is just completing extensive improvements and alterations 
at Lancaster Station, costing nearly £60,000, is about to construct 
a new goods station in Ashton-road, Lancaster, at a further cost 
of £40,000, on the site of the old passenger station. 


A TRAMWAY accident occurred on Saturday night at 
Margate. {In turning from King-street into Fort-road a car over- 
turned and fell into a shop window, crushing in the front. Several 
passengers were injured. Cars have previously gone off the line 
at the spot, but fortunately without injury to passengers. 


Tue directors of the Midland Railway report that the 
works in connection with the New Mills and Heaton Mersey Rail- 
way are in a forward state. The tunnel at Disley is completed 
with the exception of about 250 yards, The stations are in hand. 
The line will probably be available for goods traffic by the end of 
the current half-year. 


We hear that the completion of the Berlin electric 
underground railway has been very much delayed of late owing to 
the immense quantities of underground water which have to be 
pumped out, and it is believed that the line cannot be opened at 
the time fixed. Immense suction pumps have, however, been set 
to work to clear the tunnels. 


Tue total number of casualties to persons on account 
of railway accidents in the United States during the year ending 
June 30th, 1900, was 58,185. The aggregate number of persons 
killed in consequence of railway accidents during the year was 
7865, and the number injured was 50,320, Of railway employés 
2550 were killed and 39,643 were injured. 


Ow1nG to the premature sinking of the woodwork at 
the entrance to one of the tunnels on the Albula Railway line, 
which is at present in course of construction, part of the structure 
collapsed on the 10th inst. Fourteen workmen were entombed. 
An engineer who took part in the rescue work perished through 
being carried away by a mass of falling earth. 


TuE firm of Ganz and Co. is now making investigations 
and preparing plars at the instance of the Minister of Commerce and 
Finance, with a view to the introduction of electrical working on the 
main lines of railway in Hungary. The railways in connection with 
which the investigations are being conducted are the four lines 
Buda-Pesth-Neuhausel, Calanto-Silien, Salgotarjan-Rutka, and 
Piszky-Petrozseny. 

A NEW line of railway 6} miles in length, constructed 
by the Barry Railway Company, and connecting the docks of the 
company with the extensive coalfields in Rhymney Valley, South 
Wales, running across the valley of the Taff, has just been opened 
for mineral traffic. By this new line the time occupied in the 
carriage of coal from the pit’s mouth to the dock will be reduced 
from six to two hours, 


Tue construction of the railway between Kieffand Kovel 
is being carried out very rapidly. Within a few weeks the rails will 
be laid throughout the entire length of 281 miles, and then 
temporary traffic will be opened at various points. The large 
bridges across the rivers Goryn and Styur will be completed by 
February 16th next, and it is expected that the line will be thrown 
open for workicg during next spring. 


Tue Pennsylvania Railroad has finally secured an 
entrance to Detroit, and within a few weeks Pennsylvania trains 
will be running into that city from Toledo. A mileage arrange- 
ment has been effected between the Pennsylvania and the 
Vanderbilts, whereby the Pennsylvania is to use the Michigan 
Central tracks from the Michigan state line to Detroit, and is also 
to use the Detroit terminals of the Michigan Central. 


On the other side of the Atlantic they certainly do not 
do things by halves, We cut the following from an American con- 
temporary :—‘‘ During the run of the Erie vestibule train No. 10 
east of Delaware, U.S.A., the engine literally fell to pieces. A 
driving-wheel fell off, a hole was stove in the boiler, and the whole 
of the locomotive eventually fell apart. No one was injured.” 
We can never hope to rival such an ideal in this country. 


Two electric cars came into collision in William street, 
Devonport, on Saturday afternoon. The accident was due to one 
of the trams running over the points when going down a hill. 
This tram collided with a car which was coming in an opposite 
direction, the wheels skidding owing to the slippery condition of 
the tram lines, It is stated that the car which got beyond control 
Weed pr at the rate of twenty miles an hour at the time of the 
accident, 


THE number of persons employed by the railways of 
the United States, as reported for June 30th, 1900, was 1,017,653, 
or an average of 529 employés per 100 miles of line. Ascompared 
with the number employed on June 30th, 1899, there was an 
increase of 88,729, or 34 per 100 miles of line. From the classifica- 
tion of these employés it appears that 42,837 were enginemen, 
44,130 firemen, 29,957 conductors, and 74,274 other trainmen, 
There were 50,789 switchmen, flagmen, and watchmen. 


Tue new locomotives for the New York Central Rail- 
road have, from all accounts, been doing some excellent work. One 
of these engines recently took a train weighing approximately 714 
tons at a speed of 63 miles an hour. This locomotive developed 
1452 horse-power during a considerable part of the run. Another 
of these engines took a train weighing about 804tons. On another 
run, with a train of ten passenger cars, these engines made the run 
from St. Thomas to Windsor—111 miles—in 109 minutes, 





NOTES AND MEMORANDA. 


WE hear that gas is about to be made in Canada from 
peat fuel. 


Durie last year coke was produced at fourteen different 
establishments in Upper Silesia. The output amounted to 1,306,555 
tons, and employment was given to 3993 persons. 


DurinG the six months to the end of June last only 
99,915 tons of Belgian coal had been imported into Holland, as 
compared with 155,505 tons in the first six months of 1900, 


Tue United States Government is said to be experi- 
menting with a new machine for calculating the tides. The machine 
in question is reported to be capable of doing the work of thirty 
mathematicians, 


In the quarter century from 1876 to 1900 the total 
value of mineral oils exported from the United States was about 
£240,000,000, an average of about £9,600,000 a year, and during 
recent years has averaged about £12,000,000 per annum, or 
£1,000,000 per month. 

Out of fifty-three existing blast furnaces in the Central, 
Southern, and Western districts of France, thirty-four are at 
present in operation. The production per twenty-four hours is :— 
Eighteen furnaces, 982 tons of ferge pig ; thirteen, 730 tons of 
foundry pig ; and three, 240 tons of steel pig. 


CeLLULor has hitherto been manufactured by forming 
a mixture of nitro-cellulose, camphor, and alcohol. We learn from 
a French source that naphthalene is now employed in place of cam- 
phor. The celluloid thus produced is said to be just as good 
as, if not better, than that in which camphor forms one of the 
ingredients, 


In 1854 the total length of wire used in the telegraph 
system of Switzerland amounted to 2424 kiloms., and 132,340 
messages were despatched in that year. In 1900 the system com- 
prised 21,717 kiloms. of wire, and 2108 telegraph stations; the 
staff has now reached a total of 2981 officials, and the number of 
messages sent during 1900 was 4,110,109. 


AccorDING to a continental paper, a German chemist 
has succeeded in making bronzing liquid free from metal. The pro- 
cess is described as follows :—Ten parts of aniline red and five 
parts of aniline purple are dissolved, by means of a gentle heat, in 
100 parts of alcohol. Five parts of benzoic acid are then added, 
and the mixture is boiled from five to ten minutes. The bronze is 
said to be especially adapted for bronzing wood or paper. 


HavinG obtained authorisation to bore for naphtha in 
the Ural region, Engineer Doppelmeyer struck petroliferous beds 
at the depths of 38ft. and 112ft. in one place, and 37ft. and 136ft. 
in another. In these bore-holes the tool passed through several 
beds of ozokerit. The oil obtained is of dark colour, has a specific 
gravity of 0°85, and when treated by soda and sulphuric acid 
— a rectified oil of 0°802 specific weight, flashing at 64°4 deg. 

ah. 


In 1852, the first year of the working of the telegraph 
system in Switzerland, the receipts amounted to £260. In 1875 the 
receipts had grown to £82,328. In 1882 the receipts from the 
telephone system were added to those from the telegraph, and thus 
the total returns amounted to £100,000. In 1900 the combined 
total was £370,457. The expenses have grown equally with the 
returns. In 1852 they amounted to £84,816 and in 1900 to 
£406,366. 

A stone house has just been moved from Newcastle to 
Sharon, both in Pennsylvania, U.S.A., adistance of twenty miles, 
the owner, Mr. Stevenson, having decided to move his house, which 
had cost £20,000. A contractor undertook the job for £5000. The 
polished hardwood fittings were carefully removed, and then the 
stone blocks were numbered, taken down, and loaded oncars. The 
house was re-erected at Sharon, and the total cost is set down at 
about £6000. 


Tue production of various kinds of pig iron in the 
United States during the first half of 1901, as compared with the 
first and second halves of 1900, were as follows :—Bessemer pig, 
4,582,187 tons, against 4,461,391 tons and 3,482,061 tons ; basic 
iron, 645,105 tons, against 581,868 tons and 490,508 tons ; charcoal 
pig, 194,231 tons, against 167,146 tons and 172,728 tons; and 
spiegeleisen and ferromanganese, 135,920 tons, against 148,102 tons 
and 107,875 tons, 

A Revter’s telegram from Johannesburg states that 
the following are the official results of the assays of the gold reefs 
encountered in boring operations on the racecourse at Turfontein. 
The south reef has a thickness of 43°2in., with a value in penny- 
weights of 10°63, the richest portion being over Qin. thick, with a 
value of 32 dwt. The main reef leader has a thickness of 45°4in., 
with a value of 8°44 dwt, the richest portions being 10in. thick, 
with a value of 24 dwt. 


OnE portion of London is, says a contemporary, being 
paved with a material which is quite novel to Londoners, though it 
is not new. Large blocks are manufactured of partially pulverised 
stone obtained from Cornwall and South Wales, and held together 
with Trinidad pitch. The material is made into a mould and 
subjected to pressure. It is claimed to cost about the same as 
hard wood, but to last much longer, ard to have enormous advan- 
tages from a sanitary point of view. 


Accorpine to the Simla correspondent of the Times, 
321 patients have been treated at the Pasteur Institute at Kasauli 
during the past year, including ninety-six from the British army, 
and fifty European civilians. Not a single failure has occurred 
among the Europeans, but two natives died. Both of the latter 
had been badly bitten, and came too late to be saved. It is hoped 
that funds will be provided to make possible the preparation of 
antitoxins for enteric, snake bite, and tetanus. 


Exxectric shock from touching an incandescent lamp 
socket recently resulted in the death of a man at Providence, R.I. 
The house in which the accident occurred was supplied with 
current at 104 volts from a static transformer, the voltage on the 
primary of the latter being 2000 volts. The —— circuit was 
not grounded, Investigation revealed the fact that the insulation 
between the primary and secondary windings of the transformer 
had been punctured by a lightning discharge a few days previously, 
so that probably a shock of the full 2000 volts was received. 


Tue total production of pig iron in the United States 
during the first half of 1901 was 7,674,613 gross tons, against 
7,642,569 tons in the first half of 1900, and 6,146,673 tons in the 
second half. The increase in production in the first half of 1901 
over the first half of 1900 was only 32,044 tons, but the increase 
over the second half of 1900 was 1,527,940 tons. Indications now 
point to a decreased production in the second half of 1901 as com- 
pared with the first half. The production in the first half of 1899, 
the boom year, was 6,289,167 tons, and in the second half it was 
7,331,536 tons, 


ARRANGEMENTS have been made to place a number of 
specially prepared casks, designed by Rear-Admiral Melville, 
engineer-in-chief of the United States navy, on ice floes in Behring 
Sea, to test the direction of the currents that flow from the polar 
region. There are fifty of these casks, each 28in. long and 16in. in 
diameter. Inside each are directions which ask the finder to write 
to the nearest United States consul, stating where and when the 
cask was found, &c. He is also asked to plug up the cask again and 
turn it adrift. It is expected that in this way some information of 
value to mariners and Arctic explorers will be obtained, 





MISCELLANEA. 


WE hear that the cordite factory which is being built 
in the Nilgiris is making good progress. 

THE Government rules relating to the use of electric 
power in India have just been published. 


Ir is intended to provide either a temporary pontoon 
or a pile bridge over the Kabul River at Nowshera. 


Ir is announced that a new battery of 150 coke ovens 
at Willebroeck, Belgium, is about to be put in operation. 


Tue total number of furnaces in the United States 
on June 30th, 1901, was 404, of which 259 were in blast and 
145 idle. 

Tue German South Polar Expedition, which is the 
friendly rival of our own, sailed from Kiel on Sunday in the 
steamer Guaiiss. 


THE ground has been broken on the Canadian side of 
Niagara Falls for the construction of a huge electric power-house, 
the generating force to be supplied by the Falls. 


Ir is understood in the northern shipping circles that 
nine important orders for new steamers, to be built in the North of 
England for the Hamburg-American Company, have been secured. 


AccorDING to a contemporary, the first shipment of 
American granite—2000 to 3000 tons—is to be delivered in Liver- 
pool at 1 dol. per foot, where Scottish granite now sells at 2°25 
dols, 

Tue Commissioners of Northern Lighthouses have civen 
notice that on and after 1st October next a light will be es}..bited 
from a new lighthouse erected on East Barnsness, near Dutiar, in 
the Firth of Forth. 


THE next congress and exhibition of the Sanitary 
Institute will be held in the city of Manchester in the second week 
of September, 1902, under the presidency of the Right Hon. the 
Earl Egerton of Tatton. 


THE new Royal yacht Victoria and Albert, which cor- 
veyed the King and Queen to the Continent on Saturday, is under 
orders to leave Portsmouth on Wednesday for a voyage to Gibraltar 
and back, in order to test her speed, &c. 


THE annual statement of the Mersey dock engineer 
recently issued shows that there has been expended on the exter - 
sion and improvement of the Liverpool docks during the year 
ending June 30th last nearly a million and a quarter sterling. 


THE importation of coal into the Danube through 
Sulina in 1899 was 205,366 tons, while in 1900 it was only 76,479— 
a decrease of 128,887 tons, This decrease is almost entirely 
accounted for by the enormous rise in the price of coal in the 
United Kingdom. 

THE total imports into Roumania during 1899 amounted 
to £13,530,716, as against £15,596,337 in 1898, the average for the 
last five years being £15,122,667 ; of this amount the United 
Kingdom contributed £2,401,662, against £3,045,776 in 1898, a 
difference of £644,114. 


Torrepo boat No. 107, just delivered at Chatham, is the 
third of a new type of torpedo boat sent there for final completion. 
They are 160ft. long, 17ft. broad, draw 8ft. 4in., and have 178 tons 
displacement. Their 2800 horse-power gives 25 knots, with a 
carrying load of 40 tons. 

On Tuesday, the 13th inst., the shallow-draught twin 
serew gunboat Moorhen, built to the order of the British Goverr- 
ment, was fully launched from Messrs, Yarrow’s new works 
at Poplar. The Moorhen is a sister to the Teal, recently described 
and illustrated in these pages. 


Owrne to the explosion of a cask of spirit a great fire 
broke out at the Transcaspian Railway goods station at Tiflis on 
Thursday, the 8th inst. Five sections of the bonded warehouse 
and sixteen wagons loaded with goods were destroyed by the fire, 
while three persons were dangerously injured. 


THe total tonnage of all nationalities visiting the 
Danube during the year 1900 was 1,252,509 tons, with 1101 
vessels, showing an increase of 182,142 tons and 45 vessels on the 
totals for 1899. Of these, 260 were British vessels of an aggregate 
tonnage of 458,921 tons. The average tonnage was 1765, 


WE understand that in Manchester the water supply 
is still cut off every evening. The available storage water is very 
much less now than it was at this time last year, being only just over 
2000 million gallons, as against some 3130 million gallons. This 
means sufficient for forty-nine days’ supply, compared with a 
seventy-six days’ supply. 

An alarming accident occurred on the 9th inst. at the 
South Docks, Sunderland. The steamer Hafnia was loading cargo 
coal at No. 30 drop, when five wagons, full of coal, got away and 
crashed through the buffer protecting the end. ree of tle 
wagons fell over on to the quay below and were completely 
wrecked. The vessel was not materially injured, but several men 
miraculously escaped injury. 

M. Deurscu, the founder of the prize of 100,000f. for 
the a#ronaut who can double Eiffel Tower and return within half 
an hour to his starting point, is considering the question of 
modifying the conditions of the contest. As there seems to be 
some danger to the public if atronauts manceuvre over Paris, M. 
Deutsch has reverted to his original idea for the line of route to 
be round Mont Valerien, starting and returning to the St. Germain- 
terrace. 

Tue Austrian canal system lately adopted by the 
Government contemplates the expenditure of over £30,000,000, and 
twenty years’ time, on about 1000 miles of canal. The project pro- 
vides for a canal connecting the rivers Danube and Oder, and the 
Danube and Moldau, near Budweiss; a canal from the Danube- 
Oder Canal to the upper Elbe, and the improvement of the Elbe to 
Melnik ; a canal from the Danube-Oder to the Vistula and Dniester 
Rivers, with many smaller projects. 


Te Loch Leven Water and Electric Power Bill has 
passed through Parliament. The Bill provides for the construction 
of ‘‘ waterworks, electrical generating stations, and other works for 
the supply of water, water power, hydraulic power, and ele:trical 
energy, empowering the promoters to sell the water and power so 
obtained to companies, local authorities, and others. For this 
purpose the waters of Loch Eilde Mor and Loch Eilde Beag, and of 
neighbouring streams, are to be gathered together. 

Durine the three months ending June 30th 9305 ships, 
measuring 1,136,519 registered tons net, used the North Sea and 
Baltic Canal, against 8036 ships and 1,070,624 tons in the corre- 
sponding period of last year, and the dues collected, after deduc- 
tion of Elbe pilotage money, amounted to 543,983 marks, sgainst 
523,184 marks. For the month of June separately the figures 
were :—3357 vessels, 454,474 tons, and 219,314 marks, against 
3286 vessels, 416,175 tons, and 201,542 marks in June, 1900. 


An official return of the number of explosions or serious 
leakages in water-tube boilers which have been attended with 
injury or loss of life since their adoption in the Navy has been 
issued as a parliamentary paper. It mentions eleven explosions, of 
which five happened at contractors’ works before delivery, and 
four were due to copper tubes, which have now all been replaced 
by steel ones, Two explosions occurred in the Blechynden type of 
boilers, one in the Normand, one in the Yarrow, one in the Babcock 
and Wilcox, two in the Thornycroft, and four in the Belleville, 
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FOREIGN AGENTS FOR SALE OF THE ENGINEER. 


AUSTRIA.—GeRoLD anv Co., Vienna. 

F. A. Brockxnavs, 7, Kumpfgasse, Vienna I. 
CHINA.—Kg.iy anp Wa su, Liurrep, Shanghai and Hong Kong. 
FRANCE.—Boyvgau anp CHEVILLET, Rue de la Banque, Paris. 
GERMANY.—Asuge anv Co., 5, Unter den Linden, Berlin. 

A. Twuirmuyer, Leipsic ; F. A. Brocknavs, Leipsie. 
INDIA.—A. J. Compripag anv Co., Railway Bookstalls, Bombay. 
ITALY.—Loxscugr anv Co., 807, Corso, Rome ; Bocca Frerzs, Turin. 
JAPAN.—K&LLY anv WAtsz, Liuitep, Yokohama. 
Z. P. Maruya anv Co., 14, Nihonbashi Tori Sanchomé, Tokyo. 
RUSSIA.—C. Ricker, 14, Nevsky Prospect, St. Petersburg. 
§. AFRICA.—Gorpon anv Gorton, Long-street, Capetown. 
R. A. THompson anv Co., 33, Loop-street, Capetown. 
J.C. Juta & Co., Capetown, Port Blizabeth, & Johannesburg. 
AUSTRALIA.—Gorpon anv Gorton, Melbourne, Sydney, and Brisbane. 
R. A. Taompson anv Co., 180, Pitt-street, Sydney; Mel- 
bourne, Adelaide, and Brisbane. 
TURNER AND HenpERSON, Hunt-street, Sydney. 
NEW ZEALAND.—Upron anv Co., Auckland ; Craic J. W., Napier. 
CANADA.—MonTreat News Co., 386 and 388, St. James-street, Montreal. 
Toronto News Co., 42, Yonge-street, Toronto. 
UNITED STATES OF AMERICA.—IwnrenwationaL News Oo., 88 & 85, 
Duane-street, New York. 
Sunscriprion News Co., Chicago. 
STRAITS SETTLEMENTS.—Kguiy anv Watsu, Liurrup, Singapore. 
CEYLON.—Wisayartna anv Co., Colombo. 


TO CORRESPONDENTS. 


*.* In order to avoid trouble and confusion we find it necessary to inform 
: ts that letters of inquiry addressed to the public, and intended 
for insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himsely, and stamped, in order 
that answers received pe So oy Se ey to their destination. No 
notice can be taken of which do not 
instructions. 
*,* All letters intended for insertion in Tum Enouvame, or containing 
, should be accompanied by the name and address of the writer, 
not necessarily for ‘ication, but as @ proo of good faith. No notice 
whatever can be of anonymous communications. 

*,* We cannot undertake to return drawings or manuscripts ; we must, 

therefore, request correspondents to keep copies. 
REPLIES. 

R. 8. (Uxbridge-road).—Try Easton and Co., Limited, Erith. 
probable that they can make the machine for you. 

W. E. (New Brompton).—So far as we can make out from your sketch, 
the cylinder of the engine reciprocates instead of the piston. We fail 
to see what is gained by this. 

O. and K, (Cannon-street).—We do not believe any firm in England rolls 
Barlow rails. It is possible you may be able perhaps to get a few from 
dealers in scrap iron. The Great Western Railway Company had some 
on a siding at Swindon not long ago. 

C. E. D.—Probably the best dictionary is Réhrig’s, to be obtained from 
Trtibner and Co. There are three volumes, and German is included. 
The volumes can be obtained separately. A smaller book is published 
by Boyveau et Chevillet, Rue de la Banque 22, Paris. French-English 
English-French only. 
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SUBSCRIPTIONS. 


Tas Enoiweme can be had, by order, from any newsagent in town or 
country, at the various railway stations ; or it can, if preferred, be 
supplied direct from the ofice on the following’ terms (paid in 

vance) :— 

Half-yearly (including double number) .. .. £0 14s. 6d. 

Yearly tesioding two double numbers).. .. £1 9%. Od. 
OLorn Reapine Cases, to hold six issues, 2s. 6d. each, post free 2s. 10d. 


If credit occur, an extra charge of two shillings and sixpence ann 
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THE STEEL STRIKE. 


Tue confused, confusing, and obviously biassed reports 
which reach us from the United States do not help us 
much in the endeavour to arrive at a just estimate of the 
situation, the prospects of success of either side, or a 
precise knowledge of the points at issue between Mr. 
Pierpont Morgan, representing capital, and Mr. Shaffer, re- 
presenting labour. Ostensibly, and indeed really, the 
war turns on a principle. The men claim certain powers 
for the Trades Union which the Steel ‘frust will not con- 
cede. Weare told that it is not a question of wages— 
to which we reply not yet—but that it is a question of 
mastery or control. It is not at present worth while 
to try to arrive at the details of the contest. Probably 
neither the masters nor the men have any very distinct 
views about minutis. No doubt the men in some 
better 
treatment, in others that they are simply defending 
their rights. With such questions we have no real 
concern whatever. The picture before us is nothing 
if not broad. The issues involved sink into comparative 
insignificance as compared with the great fact that war 
has broken out on a gigantic scale between labour and 
capital. This is much, very much, more than an ordinary 


the | strike and lock-out ; far more important and far-reaching 


than the three months’ strike of last year in the same 
mills. Whether the combatants realise the truth or not 
we do not pretend to say, but, beyond all question the 
fight is a fight about a principle, and that a principle at 
once comprehensive, well defined, and affecting the 
national interests, not only of the United States, but, we 
might almost say, of the whole civilised world. 

We have before us two monopolies fighting for the 
mastery. On the one hand, the Steel Trust would if it 
could obtain possession of the whole steel and iron pro- 
duction of the United States. Furthermore, it would 
obtain possession of all the coal, and tke whole of the 
Atlantic shipping trade. Not a thought is given to those 
outside the ranks of Mr. Morgan’s trusts. The general 
public, the population of the United States, only repre- 
sent people who have to buy Mr. Morgan’s coal and iron 
and steel at the price that he will be able to fix, and in 
fixing it he will have all the assistance of a high tariff, 
which will operate to all intents and purposes like a 
bounty. It is, of course, argued that by stifling com- 
petition, pooling resources, and adopting the best methods 
of production, the cost of iron and steel and coal can be, 
and will be, reduced. But reductions of this kind are 
merely incidents in Mr. Morgan’s scheme. His object is 
the making of money; and justin so far, and no farther, 
as that end is subserved will he and the leading men of 
the Trust favour the march of improvement or the 
development of the natural resources of the country. 
We fancy that this is very well understood at this side of 
the Atlantic, andeveninthe States few are really led away 
by the utterances of a section of the American Press which 
would have the world believe that great trusts or ‘‘com- 
bines ”’ must be the benefactors of mankind, whether they 
like it or not. It bas, of course, long been held that a 
monopoly is prejudicial to the interests of a State. Old 
laws exist against the formation of monopolies. Mr. 
Morgan would, no doubt, maintain that the last thing he 
contemplates is the establishment of a monopoly; but 
even among his own countrymen there are not lacking 
those who fully understand his position, and the risks 
which the United States incur. 

Opposed to Mr. Morgan we have Mr. Shaffer, who is 
equally well disposed to establish a monopoly. Neither 
does he care in the least for the national interests. He 
is determined that the Steel Workers’ Union, or whatever 
name the virtual amalgamations of unions may assume, 
shall possess a monopoly of the supply of labour. He is 
resolved that no one employed directly or indirectly in the 
production of iron and steel, or wire, or tin-plates, or, indeed, 
anything made of iron, shall be outside the Union. If he 
can succeed in this, it is evident that it is Mr. Shaffer and 
not Mr. Morgan who will be master of the situation. If 
none but union hands are available, the Steel Trust must 
accept those conditions of labour dictated by the union or 
else stop production. The stake atissue is enormous. It 
represents interests more important in some ways than 
those for which we went to war in South Africa. The 
whole trade of a mighty nation is profoundly affected. 





The Amalgamated Engineers’ strike in this country left 
effects which endure to this day on the trade, not only of 
Great Britain, but of the United States, France, and 
Germany ; and that strike was a small thing as compared 
with what the steel strike at this moment threatens 
to become. The issues may be obscured, but any 
man competent to form an opinion who will reflect, 
will see that both sides are fighting for their exist- 
ence. If either obtains the mastery the winner holds 
the vanquished in the hollow of his hand. If Mr. 
Morgan and the Trust can beat the Union, they 
can dictate as they please to hundreds of thousands of 
workmen. By locking out at any time they can render 
whole districts destitute. They can fix working hours; 
determine what shall and shall not be done by machinery ; 
affect as they please the world’s production of iron and 
steel. On the other hand, if the men win they will be 
able to exert precisely the same powers. We have 
already heard it urged that after all a strike is a strike, 
and a lock-out a lock-out, and that there is very little 
about the present crisis in the United States to differen- 
tiate it from other wars between labour and capital. 
Those who argue in this way fail to realise the magnitude 
of the scale on which the steel strike is beingfought. No 
such monopoly has ever been heard of as those which 
now battle for victory. It is estimated that the Steel 
Trust represents half the whole iron-producing power of 
the United States; and if Mr. Morgan can have his way, 
he and his fellows will obtain possession of the other half 
as soon as may be. It was time that the Union should 
be up and doing if it wished to retain any power what- 
ever. 

If our readers will bear the facts carefully in mind they 
will be able to arrive at some conclusion as to the future 
relations of the Trust and the Union. That either side 
will win completely is very doubtful; that both sides will 
claim a victory is certain. Whatever may be said, it 
seems to us probable that the crisis will end for the time 
being in a compromise. But that cannot be the final, 
ultimate end. We cannot have the lamb in the shape of 
Mr. Morgan lying down beside the lion in the shape of 
Mr. Shaffer. The issues are too important, the mutual 
distrust is too great. A peace may be patched up, 
and work may be resumed; but it cannot be a lasting 
peace, simply because two great kindred monopolies 
cannot co-exist. Fora time they may make common cause 
against the outer world; but in the end they are certain 
to demonstrate the truth of a well known and very old 
proverb. For us, in this country, the important con- 
sideration is that until one side or the other has gained a 
decisive victory there can be no certainty of competition. 
It is a suggestive fact that, while it was plainly stated 
that the formation of the Trust would ruin the tin-plate 
trade of Wales, one of the first results of its formation 
has been to glut our mills with orders. Until the rela- 
tions of the Trust and the Union have been settled, Mr. 
Morgan has the sword of Damocles hanging over his 
head. That he will ultimately win we do not think 
possible. We all know that the more men like Mr. 
Shaffer get the more they want. Be the immediate 
result what it may, the British iron maker may rest 
assured that in the end, and always, the Union will have 
a good deal to do with settling the price at which iron 
and steel can be sold in the markets of the world. We 
are not called upon to say which side we hope may win, 
but we think that those writers in this country who foresee 
nothing but disaster if labour conquers have perhaps not 
formed a just estimate of the ruling conditions. 


THE NEW GERMAN TARIFF. 


Tue new tariff proposed to be introduced by Germany, 
as a basis for the conclusion of fresh commercial treaties 
with other countries on the expiration of the existing 
agreements at the end of 1903, will come as an exceedingly 
unpleasant surprise to engineers and iron and steel makers 
who are interested in the maintenance of the export 
trade which is still possible under the present convention 
between the United Kingdom and the Fatherland, and 
which was provisionally extended some time ago until the 
close of 1903. When referring to the subject in these 
columns a month or two ago, it was suggested that it 
remained to be seen whether the apprehensions entertained 
in this country as to the probable imposition of higher 
duties under the new tariff would be realised, and that the 
only attitude which could be assumed was one of patient 
expectation of future developments. Since then, how- 
ever, events have occurred which render unnecessary the 
exercise of patience any longer, as the premature divul- 
gence by a Stuttgart paper of some of the proposals 
which were alleged to be contained in the new tariff Bill, 
and the belief manifested in a report that a German 
paper published in London had obtained possession 
of a copy of the Bill, induced the German Govern- 
ment to reconsider its decision to withhold information 
from the public. As a result, the Government decided 
to publish the full text of the Bill and projected tariff, in 
order that no distortion of facts might be disseminated, 
and the proposals were printed in detail in a recent issue 
of the Reichsanzeiger, which corresponds in Germany to 
the London Gazette in the United Kingdom. Whether it 
was intended to disarm suspicion temporarily, or to puzzle 
for the time being anyone attempting to comprehend 
the actual import of the new tariff, it is not our province 
to inquire ; but it is a significant fact that the Reitchsan- 
zeiger published the details of the new tariff, and the 
new tariff alone. Those who desired to make a ready 
comparison of the proposed duties and those now in 
operation were doomed to disappointment, and in order to 
accomplish this object they have been compelled to wade 
through various official documents, and even then the 
result is far from satisfactory, in consequence of the 
numerous alterations and graduations of duties which 
have been made. Nevertheless we endeavour to show 
how seriously English trade would be affected by the 
negotiation of a new commercial treaty based upon the 
tariff now under consideration. y 

In the first place, it should be stated that the duties 
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are founded upon the weight of the goods imported into 
the country. They are graduated in various degrees, 
and the amount of the duty payable on heavy or thick 
articles is less proportionately per double centner than 
that on light or thin goods; and they are calculated at 
rates per double centner (two hundredweight), so that ten 
centners constitute a ton. Having given this explana- 
tion, reference may now be made to raw materials, of 
which coal comes first, and which will continue to be 
admitted free of duty, as at the present time. The 
Government has declined to yield to the suggestions 
made in interested quarters for the imposition of a duty 
on fuel, the object having been the exclusion of English 
coal from the German market. In fact, the tactics of the 
coal syndicates during the past three years have practi- 
cally alienated any sympathy which the Government 
may have had for these organisations, and thus all kinds 
of fuel will find free admission. This view of the 
question applies equally to the crude iron syndicate, 
although there are other reasons which have induced 
the adherence to the present duty on pig iron 
of one mark per double centner—or, say, ten shillings per 
ton. More importance will, however, be attached to 
selected examples of the proposals contained in the new 
tariff as compared with that now in existence. For 
instance, the duty on bar iron, which now ranges from 
13 marks to 2} marks per double centner, is to be 
increased from 2} marks to 3 marks; sheets, from 3 and 
5 marks to 3 and up to 6 marks; wire, from 8 marks to 
3 and 6 marks; iron or steel castings, from 3, 6, and 10 
marks to 44, 12, and 24 marks; saws, from 5 and 15 
marks to 15 and 20 marks; files, from 15 marks to 10, 
25, and 40 marks, according to the length; steam 
engines, turbines, motors, and pumps, from 2} to 8 
marks to 3} marks up to 100 marks ; machine tools, from 
2} to 8 marks to 4 and 20 marks; dynamos and electric 
motors, from 2} to 8 marks to 6 and 9 marks; and iron 
pipes, from 2} marks to 3 and 9 marks; whilst the duty 
on railway axles remains at 2} marks as at present. As 
a contrast to these excessive increases, the tariff Bill pro- 
vides for the admission free of duty of all materials 
required for the construction, improvement, and equip- 
ment of vessels for use on the high seas. This is merely 
a continuation of the present policy, although it is now 
intended to extend the privilege of free entry to 
materials needed for the building of vessels for river 
services. 

It was generally assumed in Germany that the fight in 
regard to the new tariff would take place solely in con- 
nection with the duties asked for by the agrarians on 
cereals, corn, and agricultural produce; but these demands 
have practically been conceded, and a revolution pro- 
posed in respect of iron manufactures, which for the 
purpose of the tariff are understood to include steel goods 
as well. In this direction specialisation has been carried 
out to the utmost extent, and the alterations now pro- 
jected imply increases of from 50 per cent. to 100 per 
cent. all round. The principal of a leading ironworks in 
Westphalia stated a few days ago that, from a super- 
ficial examination of the tariff, there is little ground for 
complaint. This observation is, of course, explained by 
the fact that the iron trade and machine industry are to 
receive the lion’s share of the increases, and in some 
quarters in Germany the projected high duties are 
regarded as of a very startling character. The Society 
of German Machine Tool Makers must feel gratified at 
the additional protection which they are to receive for 
their productions as against American and other manu- 
facturers, as the projected duty on this class is much 
higher than the anticipations to which expression was 
being given the day before the tariff Bill was published. 
The Bill practically proposes a minimum tariff, but it 
contains a fighting clause, for use in the event of an 
economic war arising with any other country. It provides 
that goods which emanate from countries which treat 
German vessels or productions less favourably than those 
from other States can be charged double the rates pro- 
posed in the tariff, or an amount equal to the full value 
of the goods. 

It is scarcely necessary to suggest that the before- 
mentioned examples of the new tariff will excite pro- 
found astonishment in this country, where it was not 
considered that Protection would be carried to such 
lengths as are now proposed in Germany. The Board of 
Trade has in course of preparation a full translation of 
the German tariff, which will receive the careful con- 
sideration of the Government. As the interests of 
English firms will be prejudicially affected by the large 
increase in the duties, it is incumbent upon them that 
they should make a proper examination of the tariff 
when the details are available. The question is one 
of such vital importance that any hasty conclusions 
would be unwise; but British engineers and Chambers 
of Commerce should be informed that it is reported 
that the leading members of the German Federal 
Council will be in the possession of the preliminary 
instructions of their respective Governments by the 
middle of October. If this report is correct the delibera- 
tions of the Federal Council in Committee will then com- 
mence, and it is expected that the consideration of the 
Bill in plenary sitting of the Council will take place in the 
latter half of November, and a first reading will be given in 
the Reichstag before Christmas. In these circumstances 
it is all the more necessary for the Board of Trade, the 
Chambers of Commerce, and others interested to give 
early attention to the subject, notwithstanding that over 
two years will have to elapse before the expiry of the 
provisional arrangement now in existence between this 
country and Germany. 


THE EFFICIENCY OF FANS. 


Some weeks ago we reported on the performance of a 
Davidson fan, employed in the much-needed work of ven- 
tilation at the Law Courts. What we said will be found 
in Tae Enotyeer for April 12th last. The publication of 
the article question was followed by the receipt of 





a somewhat voluminous correspondence, which has 
appeared week by week in our columns. As one writer 
has pertinently pointed out, this is the third or fourth 
discussion concerning the merits and demerits of fans 
that has appeared in our pages. These appear to be 
invariably barren of results; and the object of this 
article is to set forth why, in our opinion, these discus- 
sions arise, and why, in the main, they lead to nothing. 
To us the explanation appears very simple. People dis- 
pute about fan efficiency without having arrived at any 
uniform standard by which to measure it. If each of 
our correspondents used a rule of a different length to 
settle the diameter, width, and dimensions in general 
of a fan they would naturally arrive at different con- 
clusions. The efficiency of fans is measured by 
different standards of comparison, and the result is, 
in its way, just as misleading as would be the use of 
rules as we have indicated which did not agree as to the 
length of an inch anda foot. So far as we are aware, 
there is nothing new in all this; it has always been so 
within our experience. Mathematicians have dealt very 
fully with the theory of fans; but neither the maker nor 
the purchaser cares in the least for what the mathe- 
matician has to say, and this simply because the rules of 
construction laid down by the mathematician cannot be 
applied in practice, or, being applied, do not produce the 
results foretold. Air has, indeed, an unfortunate pre- 
dilection for doing that which was not anticipated ; and 
there is excellent reason to believe that the best pro- 
portions for fans of all kinds have been ascertained by a 
tedious process of trial and error, and are the embodi- 
ment of pure empiricism rather than the result of 
mathematical deduction. In a word, mathematics will 
not help us at all in arriving at a decision on the merits 
and demerits of any particular type of fan. Nothing, in 
short, will take the place of actual results obtained in 
practice. That is to say, it is useless to assert that a fan 
is theoretically wrong, while the maker has more orders 
on his books for it than he can satisfy; or that a fan is 
theoretically right, while it is being discarded after trial 
by various users. 

In trying to arrive at some standard of efficiency, it is, 
perhaps, well to reject the mode of estimation which 
goes no further than an expression of satisfaction with a 
result. A certain colliery, for example, is supplied with 
anew fan. The result is excellent ventilation. Every- 
one is pleased. The fan was supplied to move a given 
number of cubic feet of airin an hour, and it does this 
and a good deal more. Nothing, however, is said about 
the cost in power. Our correspondents are not, and 
very properly are not, content with such definitions of 
efficiency as this. The main point, though not the 
only point, at issue appears to be the horse-power 
required to perform a given amount of work. So far 
they agree. But the moment an attempt is made 
to measure or define the work, issue is joined. Far be it 
from us to side with any one of several parties to this 
dispute.- Our purpose is to direct attention to facts 
which are overlooked by our correspondents. Thus, one 
standard is the number of cubic feet of air moved at a 
given velocity per unit of time. Apparently this is very 
simple. We have a pound ora ton of air moving at a 
given speed. It has acquired that speed from the fan. 
The energy or vis viva stored in the moving air repre- 
sents so much work done in a unit of time. This is 
easily reduced to terms of horse-power. The engine 
driving the fan is indicated. A rule-of-three sum gives 
us the percentage of the whole power exerted in moving 
the air, and, consequently, the efficiency of the fan. 
All this seems plain enough, but it is quite mis- 
leading, or, at all events, the method may lead to 
endless discussion. At the very outset we are 
met by the question, What is the velocity of the 
air ? or, to be more precise, of its many velocities which 
are we to select? Any figures will do to illustrate our 
meaning. A given fan is delivering air with a velocity 
measured at the throat of an evasée chimney of 50ft. 
per second. The stored work in every pound of the air is 


50 x 50 

64-4 But now, 
instead of measuring the velocity at the throat of the 
chimney, let us measure it at the mouth, where the 
sectional area is double that at the throat. Here the air 
is moving at 25ft. per second, and the stored energy in 
each pound of air is only 9°575 foot-pounds per pound, 
or one-fourth of the former quantity. What has become 
of the difference ? Nothing is more easy than to say that 
it has disappeared in effecting the expansion of the air. 
Inasmuch, however, as the air is, according to all 
authorities, more dense at the mouth of the chimney than 
it is at the throat, this explanation is, to say the least, open 
toobjections. Be the dissipation of energy due to what cause 
soever we think good to assign it, the fact still remains that 
no one has ever actually measured the forces causing the 
waste, nor, indeed, does it seem to be possible to measure 
them. If what we have written has been understood, it will 
be seen that to estimate the efficiency of a fan by the 
velocity of the air in a tube may introduce gigantic errors. 
Aware of this, some persons would take the velocity of 
the air at the tips of the fan blades. We do not 
hesitate to say that it is impossible to ascertain the 
velocity of air at this point all round the fan with 
accuracy. Others take the velocity in a given drift 
or air way ina mine. But it will readily be understood, 
we think, that this method may be thoroughly mislead- 
ing. The fact on which we wish to insist is that any 
error introduced by mistaking the velocity of the air, or 
by measuring that velocity in the wrong place, varies in 
amount, not as the velocity, but as the square of the 
velocity. To make this yet clearer, it may perhaps 
suffice to say that if a given velocity represents 100 
indicated horse-power, one half that velocity represents 
but 25 indicated horse-power, and so on. But there is 
another factor to be considered, to which sufficient im- 
portance is not, as a rule, attached. Fans have not only 
to deliver air, but they have to inhale it, and not infre- 
quently this has to be done through tortuous passages, 


= 38°3 foot-pounds. So far so well. 





involving the formation of eddies, and other absorbers of 
energy. It is almost impossible to estimate the work 
which may be lost in this way, the general result 
being a reduction in the volume or weight of air 
delivered. 

Considerations of this kind establish a doubt as to 
whether the proper measure of fan efficiency is the 
weight of air moved per minute and its velocity. Not 
that the standard is in itself wrong, but that it is ex. 
tremely difficult to apply it fairly when a comparison is 
being drawn between two fans. A given fan may be dis- 
carded, and first one fan which we shall call A, and then 
another which we shall call B, is tried. The first doubles 
the weight of air delivered per minute, the velocity of 
the air remaining the same. An effect easily produced, 
say, merely by enlarging various dimensions. The fan 
B also doubles the quantity of air delivered, but it 
does so by doubling the velocity of the air. The power 
required to work A will be double, let us say, that used 
by the discarded fan, while that used by B will actually 
be eight times as much. How misleading velocity may 
be is very clearly seen, we think, from this example, 
Furthermore, it must not be forgotten that to estimate 
the efficiency of a fan in terms of the velocity of the air 
moved and its weight is a somewhat recondite method 
of going to work. Indicator cards cannot tell us anything 
of the power stored in the moving air. Probably the 
most satisfactory method of arriving at a just apprecia 
tion of the value of two types of fan is simply to take 
the actual volume of air transferred from one place to 
another per minute, without regard to its velocity, and 
then to ascertain the torque, or angular resistance of the 
fan. Itis clear that a fan can do work without any 
transfer of air whatever, and that the air even in a closed 
fan case will offer more or less resistance to the rotation 
of the blades. After all, the true measure of the work 
done is the resistance which the air offers to the rotation 
of the fan Llades. It is in overcoming this resistance 
that power is expended. That energy is stored up in the 
air is purely an incident—an accidental] and inconvenient 
concatenation of cause and effect in which no one is in 
terested, since all the stored energy in the air is wasted. 
A fan is not used to accumulate energy in air, but only 
to move air from one place to another. The work done 
by a locomotive is not determined in terms of the 
momentum of the train, but of the speed and the load 
on the draw-bar. This brings us down to the exceedingly 
simple statement that, other things being equal, that fan 
is the best which moves a given volume of air per 
minute, out of, say, a coal mine or a building, with the 
lowest average pressure on the piston. We need not, we 
think, stop to explain that if the torque of the fan 
pulley, and the belt speed in feet per minute are known, 
nothing is easier than to determine the precise horse- 
power expended by the fan. The measurement with 
accuracy of the volume of air moved is much more 
difficult ; but we venture to think that it is not beyond 
the resources of science. 


TORPEDO BOAT DESTROYERS. 


Ir is understood that the Admiralty has decided to 
attach to each war ship in the future a torpedo destroyer 
to act as a scout, and four or five of these little vessels 
are to proceed at once to the Mediterranean. The 
recent naval mancuvres cannot be said to have 
greatly increased our knowledge as to the utility or 
otherwise of destroyers. As destroyers of torpedo boats, 
they appear to have done little or nothing; but as practi- 
cally na torpedo boats worth consideration were opposed 
to them, no inferences can be drawn from this. It may. 
however, be mentioned en passant that the general feel- 
ing of naval officers is that for this service destroyers are 
not, and never will be, particularly suitable. They are 
too easily sunk themselves by minor artillery, and gene- 
rally likely to be less dangerous to boats than cruisers. 
Destroyers, in fine, are regarded afloat as big torpedo 
boats gaining speed and endurance by their increased 
size, and losing, by this gain, the advantage of a small 
target. 

In this matter, also, the manceuvres have not advanced 
our knowledge. A division of destroyers nearly found 
the X fleet once, but it failed to do so quite, and the miss 
was as good as a mile. The X destroyers, beyond an 
isolated attack or two on B cruisers, never seemed to 
have found the B fleet at all; nor is there evidence that 
they caused any inconvenience to that fleet. The same 
may be said of the B destroyers; the X fleet went tosea 
at night and suffered nothing from its supposed temerity. 
From this an easy assumption might be drawn to the 
effect that destroyers are tolerably harmless. Such an 
assumption is not, we believe, warranted, despite man- 
ceuvre results. The operations were too short. To 
take a simile from every-day life, things were as the 
fall of dice. A ‘six’ may turn up on the first throw, 
or it may not. But given throws enough, it will cer- 
tainly turn up in the end. In the mancwuvres there was 
the equivalent to very few throws, and chance 
favoured the ship. A real war would not end in a week, 
and the evasion of destroyers one week would be no cri- 
terion for their evasion thenext. Sooner or later fleet and 
flotilla would meet—and then ? Only real war can answer 
that question, but in view of the fact that torpedoes can 
be and are fired accurately now up to 2000 yards, the 
appalling danger of dark nightsistolerably obvious. The 
boat may fire her torpedoes before she is seen, or directly 
she is seen. This, and the moral effect of this, makes it 
very questionable whether battle fleets will dare to move 
in narrow seas at night in real war, do what they may in 
mimic operations. Hence in every way little should be 
deduced from the recent mancwuvre results in this 
direction. 

Another and much-debated use of destroyers is as scouts. 
On this subject trustworthy evidence is for the time being 
difficult to obtain, since directly contradictory reports 
may be current concerning any one individual perform- 
ance. Why, is not clear; but so things are. On the 





Ava, 16, 1901 


THE ENGINEER 


177 








———_— 

whole, however, it seems established that this year, as 
jast, most of the real scouting work was done by 
destroyers, and done well; and carefully considering 
results, we are by no means sure that it is wrong to 
prophecy that —in narrow seas— it is as scouts 
and doing cruiser work that destroyers will shine 
most, While the cruisers will be more valuable as 
destroyers of torpedo boats than as scouts. It may 
seem a long-drawn paradox, but the general trend 
d results has undoubtedly been in this direction, and it 
may well become more so in war for another reason. A 
destroyer cannot fight a cruiser by day, and even at night 
against a swift vessel her chances are very slender. 
Having gained her information, she must, therefore, run 
for it. A cruiser, on the other hand, is more easily 
tempted to fight ; she is also more easily forced to fight ; 
and once she gets within range of a hostile cruiser, 
whether she wins or loses the action, it is doubtful if she 
will deliver her news. Pending the arrival of fast un- 
armed scouts, it is likely, therefore, that the destroyer is 
the best scout ready to hand, save for work in waters 
where fleets are little likely to be found, and the “ extra 
strong’’ destroyers now building would seem to indicate 
a perception of this on the part of the powers that be at 
the Admiralty. 

There is yet another use to which destroyers were put 
in the manceuvres—again a task for which cruisers 
nominally exist. We refer to the capture of merchant 
ships. Any number of these were “captured” by 
destroyers in the naval manceuvres, and these captures 
verged upon the absurd. A destroyer in war could easily 
capture any single merchantman either by threat of gun 
or torpedo, but how is she to take possession? White 
elephants would be nothing to it. She cannot spare a 
prize crew—she can merely order the liner to follow her. 
The liner, it may safely be predicted, would “ break 
down” under such circumstances, and what then is the 
destroyer todo? She might compel the liner’s people to 
take to tae boats and then sink the prize, but the 
operation would occupy hours and be very difficult to 
enforce, to say nothing of what the “moral sense’’ of 
the world would argue about it afterwards. In fine, 
unless she worked with a parent cruiser, the destroyer 
would be able to effect very little, perhaps nothing at all 
against a resolute merchant ship. The utmost she could 
do would be to capture individual ships at long intervals, 
whereas in the recent naval manceuvres “captures ” were 
made daily by thedozen, and some destroyers did nothing 
else. All this was farcical, and never ought to have been 
permitted. But on the subject of scouting as done by 
destroyers, some official report tabulating successes and 
failures without bias would be very welcome, and we hope 
some such document may be asked for in Parliament. 
To ask for this would be a good deal more to the point 
than ridiculous questions about wireless telegraphy, of 
which we have had such a plethora of late. 


FLIGHT. 


A LITTLE more than a week ago an illusion was dispelled 
in Paris. After waiting with some impatience for pro- 
pitious weather, M. Santos-Dumont, on Thursday, 8th 
inst., ventured again into the air in search of fame and 
a substantial prize. The day was not all that could be 
desired for aéronautics. There was not a dead calm. 
Nevertheless, the intrepid designer ventured a flight. 
For a time all went well. M. Santos-Dumont was 
establishing a record. In comparatively few minutes he 
had reached the Eiffel Tower, had rounded it with success, 
and with the time limit well in hand was on his home- 
ward journey, when the balloon collapsed. The immediate 
cause of the misfortune is shrouded in doubt. But the 
ballonette, with its ingenious valves, is held to have 
neglected its office. It did not maintain the required 
tension in the envelope, and the navigator was compelled 
to stop his engine to avoid a worse calamity than that 
which befell him. 

M. Santos-Dumont is to be congratulated on his happy 
escape; the world is to be congratulated on his accident. 
We can imagine few things more likely to retard the 
progress of aérial navigation than the success of his 
endeavour. We have no desire to depreciate M. Santos- 
Dumont’s enterprise and energy. Wisely directed they 
would be invaluable. But at the same time it cannot be 
denied that he is only repeating experiments of which 
the futility has been amply proved. Numerous inventors 
have sought to propel balloons of various shapes by 
motors of various kinds. Nothing but the most transient 
success has attended their efforts. The frailty of the 
apparatus or the unkindness of the elements has 
treated one and all alike. The air is still unconquered, 
and the new efforts of M. Santos-Dumont, of M. Deutsch, 
and of M. Rozé are as unlikely to subjugate it as the 
flights of Graf von Zeppelin. 

It may not be without interest to consider very briefly 
one or two of the problems of aérial navigation. We have 
no wish to reopen the problems of flight; let those who 
are pregnant with theories study the practical investiga- 
tions of M. Marey. Suffice it to say that there is little 
or no mystery attached to the flight of birds, if we except 
sailing with motionless wings against a head wind. The 
action of their wings in flight has been studied by many re- 
fined methods, and can be copied mechanically. Of insects’ 
wings, too, the action is understood accurately. M. Marey 
constructed wings which were capable ofsustainingtheirown 
weight and of moving forward with rapidity. M. Pénaud, 
years ago, made a model bird, with a perfectly simple 
action, which flew a considerable distance horizontally, 
raising itself at the same time vertically. M. de 
Villeneuve constructed a bat about the same time, which 
is reported to have had great lifting power. Copies of 
these and other models, even of large size, have 
been made and flown successfully. It has been cal- 
culated that wings large enough to support a man in 
flight would span less than 20ft. from tip to tip. They 
would probably require to make from two to four strokes 
per second, The downward stroke would be made with 





great force, the upward with less force but greater 
velocity, the resistance being diminished by the construc- 
tion of the wing. If a man were so provided, and could 
use his muscular force to sufficient advantage, he would 
fly—when he had learnt how. Flight is probably a 
difficult and complicated operation. It is not to be learnt 
in a day or a week; aready and instinctive knowledge of 
what to doin an emergency is all necessary. A flaw of 
wind, a sudden calm, an air whirl, calls for immediate 
unconscious action. The graces of flight, to sail through 
the air with broad wings, or to rocket through it with 
them close to the sides, are only to be acquired after 
much practice, but simple mechanical flight is not 
impossible of realisation. 

Those who depart from the methods of birds in flying 
use a well-worn argument. The locomotive, they say, 
does not propel itself after the manner of a horse; 
why should a fiying machine move in the manner of a 
bird? The argument is ingenious and plausible, but it 
has an all-sufficient answer. The motor car has shown 
that in many respects the horse has unrivalled qualities. 
One horse will, when called upon, do the work of many 
horse-power, and that for an absurdly small expenditure of 
fuel. With wings there is, as far as our knowledge at pre- 
sent goes, acomplete parallel. To propel himself and his 
mechanism through the air at a speed far less than 
many birds attain, M. Santos-Dumont has supplied 
himself with 16 horse-power, and has found it wanting. 
He is sustained by displacement almost entirely. 
Practically his whole power is spent in propulsion, 
but the area of his propeller, if used in the form of 
wings, and with the same power expended, would be 
not far from sufficient to support and propel him without 
the aid of the cumbersome balloon. The total volume and 
area presented would be far less than in his machine. On 
that account alone he would be less at the mercy of 
the air, and, when he had learnt how, he might be able 
to navigate the prescribed course without the kind con- 
siderations of a compassionate weather. Then—would 
it be worth while ? 








LITERATURE. 


Field Manual for Engineers. By Puttetus H. PHILLBICK, 
C.E., M.S., M. Am. Soc. C.E. First edition. First thou- 
sand. New York: John Wiley and Sons. London: 
Chapman and Hall, Limited. 1901. 

AFTER treating of the preliminary operations preparatory 

to the construction of a line of railway comprising the 

reconnaisance, initial surveys, and location, and the 

adjustment, use, and care of instruments in Chapters I. 

and II., the author devotes the succeeding chapter to a 

brief treatise on ‘‘ Plane Trigonometry.”” Since more than 

half the contents of the volume are merely particular 
applications of the elementary principles of that science, 
the space is probably well allotted. Engineers and 
surveyors are usually fairly well up in trigonometry 
on paper before proceeding to work out similar problems 
in the field. In “ simple curves connecting right lines”’ 
the different methods of laying out curves by deflective 
angles, offsets from tangents and chords, and by ordinates 
and radial lines, are described and illustrated by suitable 
diagrams. We cannot endorse the author’s remark that 
five of these methods can be adopted “ without calcula- 
tion.” The terms ‘“ benches”’ and “‘ temporary benches,” 
employed in the chapter on ‘ Levelling and Stadia 

Measurements,” may be considered as equivalent to our 

‘bench marks,’ temporary and permanent. We do not 

recommend taking a series of longitudinal or cross sec- 

tions by the use of the theodolite or transit instrument. 

They may be used, however, when the end desired is to 

obtain simply the altitude of isolated objects, for which 

the ordinary level is not generally suitable. 

Different methods and examples are given of the 
setting out of transition curves, and a comparison 
is instituted between the true transition curve, as the 
author styles it, and the compound curve frequently sub- 
stituted for it. This chapter is well worth the attention 
of the reader, although we do not quite agree with all the 
deductions and conclusions of the author. It was, if we 
remember rightly, Mr. Walter Sims, who, many years 
ago, suggested the use of the ‘“ curve of sines,” instead 
of the usual circular curve, to diminish the jerk occasioned 
to railway rolling stock by change in the direction of its 
motion. 

The remaining four chapters of the volume are devoted 
to the calculation and staking out of earthwork, and a 
brief description of the general operations required in 
constructing a railway, from clearing the ground, and 
lockspitting the centre line, to the laying of the track. 
The lastis furnished with numerous diagrams, illustrating 
the various problems of location connected with the 
surveying and setting out of railways. A large number 
—thirty-two in all—of useful tables is appended to effect 
a saving of time and labour in the necessary calculations. 
The formule and equations are so multifarious as to 
detract in some degree from the practical value of the 
Manual. Is it necessary to employ so very large a 
number of places of decimals, as in equations 29 to 82, 
in page 52? We are not quite sure that the author has 
acted altogether wisely in adhering to the principle that 
‘logarithmic tables are not reproduced, for the reason 


| that they are but little used, and should not be used at 


all, and most emphatically so in this line of work.” 





SHORT NOTICES. 


Rhodes’ Steamship Guide, 1901-2. Edited by Thomas Rhodes, 
London: George Philip and Son. Price 1s. Cloth 2s. — The 
1991-2 edition of this most useful book has just reached us. It 
contains as usual just the kind of information that one seeks for 
in vain elsewhere. It is a valuable guide for any one about 
to take a steamship voyage in any part of the world. Details are 
given of practically every steamship line, including address of 
offices, route traversed, dates of sailings, prices of fares, &c. In 
most instances, too, there are given the names of the ships com- 
posing the fleet of the various lines ; and by referring to a lengthy 
list of steamers, arranged alphabetically, the size, power, and 





speed of any vessel—no matter its nationality—can be obtained. 


In addition, there is a gazetteer of ports, containing statistics as 
to population, depth of water in harbour, accommodation for ships, 
latitude and longitude, imports, exports, &c, There are also four- 
teen charts of different parts of the globe, with distances from 
port to port clearly marked. At the end of the book are two 
chapters on naval construction and marine machinery. The only 
suggestion we have to make as to possible improvement is that 
a comprehensive index should be added to the book. 

Maps: Their Uses and Construction. By G. James Morrison. 
London: Edward Stanford. 1901. Price 5s. net.—We strongly 
recommend everybody who uses maps at all to study, at any 
rate the first two chapters of this excellent little book. The 
fallacies and errors which maps present are far too little known 
and appreciated, and not a few people will learn—possibly for the 
first timme—how erroneous are some of the ideas in which they have 
been brought up. We cordially endorse the author’s advocacy of 
the use of the globe in place of the atlas for the purpose of 
general instruction in geography. A generation ago it was always 
used, but the cheapness and convenience of atlases has, it is to be 
regretted, replaced it. It will be surprising if some people are 
not persuaded to return to its use when they have read Mr. Morri- 
son’s little volume. 

By-laws as to House Drainage and Sanitary Fittings made by the 
London County Council, Annotated by Gerard J. C. Jensen, C.E. 
and another. Containing references to the by-laws of various 
other cities in the United Kingdom. London: The Sanitary Pub- 
lishing Company, Limited. 1901. Price 3s, 6d. net.—The object 
of this little book is excellent. It aims at annotating the recently 
issued by-laws of the London County Council as regards the 
sanitation of buildings, &c. Init effort has been made to indicate 
the best and most practical method of giving effect to the inten- 
tion of the by-laws, and of preventing unintentional infringe- 
ment. The objects aimed at appear to have been well attained. 

Local London : A Municipal Directory for the Metropolis and 
Suburbs, 1901-2. London: P, 8. King and Son. Price 6d. and 1s. 
—This directory includes the names not only of all Councillors 
and municipal officers in the City and County of London, but also 
in sixty “adjacent, outside self-governing areas.” It also contains 
some genera! notes on the areas controlled by the various Councils, 
and short biographical notices of the mayors, 

Map of South Wales Coalfield. We have received from Mr. Geo. 
E. Gordon, of Swansea, a copy of his new map of the South Wales 
coalfield, indicating the position of collieries and works, with the 
names of their owners, kinds of coal, railways, &c. It is drawn to 
a scale of two miles to lin., but we are informed that a copy to 
double the scale has been also prepared. The map is of excep- 
tional interest. 

The Universal Directory of Railway Officials, 1901. Compiled 
from official sources under the direction of 8. Richardson Blund- 
stone. London: The Directory Publishing Company, Limited. 
1901. Price 5s.; subscription price after publication, 10s.—This 
directory, invaluable to those interested in railway affairs, grows 
bulkier and more useful year by year. 





BOOKS RECEIVED. 


For use in high schools 


Elementary Geometry—Plane and Solid. 
London: Macmillan 


and academies. By Thomas F. Holgate. 
and Co., Limited. 1901. Price 6s. 

Traité Pratique des Machines Marine Motrices ; des machines 
auxiliaries ; des machines a pétroleetagaz. Par J. B. Girard. Two 
volumes. Librairie Polytechnique, Ch. Beranger, 15, Rue des 
Saints-Péres, Paris. 

A Treatise on Metalliferous Minerals and Mining. By D. C. 
Davies. Sixth edition ; thoroughly revised and much enlarged by 
his son, E. Henry Davies. With about 150illustrations. London: 
Crosby Lockwood and Son. 1901. Price 12s. 6d. net. 

Original Papers of the Late John Hopkinson, D.Se., F.R S. 
Vol. i., Technical Papers. Edited with a memoir by B. Hopkin- 
son, B.Sc. Vol. ii., Scientific Papers. Cambridge: At the 
University Press, London: C. J. Clay and Sons. 1901. Price 
21s. net for the two volumes. 

Excerpt Minutes of Proceedings of the Institution of Civil Engi- 
neers. Vol. exliv. Session 1900-1901. Part II. Edited by J. H. 
T. Tudsbery, D.Sc., secretary. Bremner on Road Maintenance in 
New Zealand. Cornish on the Bursting of a 48-Ton Krupp Gun. 
Dalgleish on the Sanayta Lock and Bridge Regulator. Blyth, 
Doak, and Buck on Bridges. Fletcher on Standard Load Gauges 
on Railways. Dowson on Gas Plants for Eogine Work. Ford on 
the Present Conditions and Prospects of the Panama Canal Works. 
Hearson on the Counterbalancing of Locomotives. Maughan cn 
the Main Drainage of Woking. Scott on Coal-cutting by 
Machinery. Szlumper and Cottrell on Signalling on Electric 
Railways, and abstracts of papers in scientific transactions end 
periodicals. London: Great George-street, Westminster, S.W. 








WAR-OFFICE MOTOR CAR TRIALS. 





A CIRCULAR letter has been addressed to various local authorities 
concerning the proposed trials of self-propelled lorries for military 
purposes. The Committee have selected ths following routes for 
the proposed trials :-— 

(1) Aldershot, Hale, Odiham, Hartley Row, Hartford Bridge 
Blackwater, Bagshot, Chobham Ridges, Frith Hill, Frimley Green, 
Farnborough Station, and back to Aldershot. 

(2) Aldershot, Farnham, the Hog’s Back, Guildford, Worples- 
don, Bisley, Donkey Town, Bagshot, and back to Aldershot. 

(3) Aldershot, Aldershot Station, Ash, Wyke, Puttenham, Peper 
Harow, Milford, Hindhead, Tilford, Farnham, and back to Aldcr- 


shot. 

(4) Aldershot, Hale, Odiham, South Warnborough, Alton, Farn- 
borough, and Aldershot. 

(5) Should it be decided to make the journey from Aldershot to 
Chatham, the route will be from Aldershot to Farnham, Guildford, 
Merrow, Gomshall, Dorking, Reigate, Redhill, Westerham, Seal, 
Borough Green, Leybourne, Ditton, Maidstone, and Horsted to 
Chatham. 

These routes have been chosen so as to avoid, as far as possible, 
covering the same ground many times, whilst they traverse some of 
the steepest gradients in the districts, and also lead over both main 
and second-class roads, so that the vehicles can be tested under 
various conditions. It is anticipated that no lorry, when fully 
loaded with fuel, water, and carried load, will weigh more than 
7 tons. This weight will probably be borne on four wheels, and 
the driving wheels, on which the greater portion of the weight— 
say, 5 tons at the outside—will be borne, must by the conditions of 
the competitions be at least 9in. wide across the tires, The 
trailers, which may possibly be two-wheeled vehicles, are not 
likely to weigh, when fully loaded, more than 34 tons, The 
number of vehicles likely to compete is at present estimated 
between twenty and thirty, though it is possible that a smaller 
number may eventually be tried. 

Special steps are being taken to avoid any risk from the passage 
of such heavily-laden vehicles over bridges which might be weak, 
and might require strengthening. 








Aw excursion meeting of the members of the North of 
England Institute of Miping and Mechanical Engineers will be 
held on Thursday, August 22nd, 1901, when, by the kind per- 
mission of Messrs. Bell Brothers, Limited, the Parson Byres 
Quarries, lying between Frosterley and Stanhope, will be visited, 
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GREAT INDIAN PENINSULAR RAILWAY—BOMBAY TERMINUS 











THE SHORTENING OF THE 
INDIA. 


By STAFFORD RaNsoMeE, M. Inst. C.K 


MAIN ROUTES IN 


THOUGH sensationalists write of India as a gay and 
go-ahead place, and try to galvanise a little fictitious life 
into their accounts of the doings of society at Simla, our 
Eastern Empire is at the best of times but a dreary place 
to inhabit. There is, however, a certain slow and heavy 
dignity about most things in the country, and among 
these the railways out there may be classed as slow and 
heavy and dignified. The roads are well built, as a rule, 
with a broad—5ft.—gauge, and the trains trundle along 
them at a mean speed 
which, I believe, does not 





June last, when I had occasion to run over the new line, 
and at that time the embankments had been so recently 
made that it was not thought advisable to run the 
trains at anything like the speed they will eventually 
attain. It is anticipated that very shortly the time 
between Calcutta and Bombay will be reduced to some- 
thing less than forty hours. The new routeis 1221 miles 
in length, so this would mean about 30} miles an hour. 
This should bring about an alteration in the mail route, 
unless the northern line can effect a proportionate economy 
intime. In any case, it is satisfactory to be able to point 
to a distinctly progressive movement in our Indian rail- 
way system. 





at the present day amount 
o KURRACHEE 


to twenty miles an hour. 
Even the expresses have 

not, generally speaking, a 
exceeded an average of ee? 
twenty-six miles. The = A 
best that has been done 
of recent times has been 
the weekly transconti- 
nental express, known as = 
the “ P. and O.,”" between ——SS 
Calcutta and Bombay, — —Somee 
running over the northern, = —— 
or East Indian Railway, —— 
route. This train has only 
succeeded in covering the 
journey in forty-two hours, 
while a daily express both 
ways on the same line 
does it in forty-six hours. = 

In spite of this fact, = 

this line has hitherto been 
looked upon as the mail 
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route, for on the more 
southerly railway, worked 
half by the Bengal and 
Nagpur Railway and half 
by the Great Indian Peninsula Railway, the time occupied 
was 48 hours. This was mainly due to the fact that until 
recently the Bengal and Nagpur Railway had to run out 
of its course by utilising a portion of the East Indian line 
from Calcutta to Asansol. 
improved by the building of a new line by the former 
company between Calcutta and Sini, thus using one 
instead of two sides of a rough triangle. 
the effect of shortening the journey by 179 miles, and 
has already enabled the southern line to beat its own 


time by three hours and a-quarter, and that of its | 


northerly competitor’s daily express by an hour and a- 
quarter, and to come within two hours and three-quarters 
of the awe-inspiring weekly “P. and O.”’ train. 

In giving these times, I am speaking of the month of 


MAIN RAILWAY ROUTES 


Matters have now been | 


This has had | 


IN INDIA 


Very shortly dining cars are to run daily on the 
southern route, but the putting on of these has been 
delayed somewhat by the disastrous fire which in June 
last destroyed a portion of the shops of the Great Indian 
Peninsula Railway at Bombay. In this fire several of 
the new cars were burnt. The Bengal and Nagpur Rail- 
way headquarters are shortly to be shifted from Calcutta 
to Khargpur, where large new construction works are in 
process of erection. 

It will be noticed by the map herewith that the opening 
of the new line has also shortened the distance between 
Calcutta and Madras; this journey is now done in forty- 
eight hours. 

The above engraving shows the picturesque terminus 
in Bombay of the Great Indian Peninsular Railway. 





THE SWEDISH IRON, STEEL, METAL, AND COAL 


INDUSTRIES IN 1900. 


Ix conformity with our custom in former years, we 
also present the report for 1900 on the Swedish, iron, steel, 
metal, and coal industries in the past year. The number 
of iron mines working was 341, situated in ten liin or 
counties, whence 2,607,925 tons of ore were raised, as against 
321 mines and 2,434,606 tons of ore in 1899. The increase in 
output was, therefore, 173,319 tons, or 7°1 per cent. The 
output last year is the largest on record. The following 
table shows the output of iron ore in Sweden during the last 
quinquennial period :— 


now 


Tons. Increase, per cent 
1896 .. 2,088,094 .. oe ks 7-2 
1897 2,086,119 . na net, “Rata 
1898 .. 2,302,546 . 26 me “oe ee 
1899 .. 2,434,606 .. et 5:7 
1900 . 2,607,925 7-1 


The increase of oulges hes been as fellow in ihe various 
lin :—Nonbotten—where are situated the Gellivara mines 
86,720 tons ; Kopparberg, 54,981 tons—of which the celebrated 
Griingesberg mines contributed 43,000 tons; Orebro, 21,500 
tons, &c.; but in Vestmanland there was a falling off of 4300 
tons. In percentage of the total production Norbotten liin 
comes first with 40 per cent., Kopparberg next with 32 per 
cent., and Orebro third with 12°50 per cent. The total out 
put of ferrous rock amounted to 4,453,000 tons, which yielded 

| 2,582,029 tons of dressed ore, or 58°0 per cent. The percent 
| age ranged from 61°8 per cent. at Gellivara to 43°9 per cent. 
in Gefleborg lin. In 1899 the average yield was 60 per cent., 
and at Gellivara the highest yield was no less than 70°1 per 
cent. 

Of the total output, 2,337,177 tons, or 89°6 per cent., 
was magnetic or “black” ore, and 270,748 tons, or 
10°4 per cent., ‘ bloodstone.” The output of the latter 
kind of ore has varied between 12°6 per cent. and 10-4 
per cent. in the last five years. The total value of 
| the iron ore produced last year in Sweden is estimated at 
| 14,953,000 kr., as against 13,435,000 kr. in 1899, being respec 
| tively an average value of 5°73 kr. a ton and 5°52 kr. a ton, 
| an advance of 3°8 per cent. The values of ore ranged from 
| 10°85 kr. a ton in Vermlands Jiin to 3-19 kr. at the Gellivara 
| mines. The number of ore separators in use last year was 
| twenty-three, treating 166,000 tons, as against 125,000 tons 
|in 1899. The number of miners at work was 9840, making 

265 tons of ore per man, as against 9063 men and 268°6 tons 

in 1899. In 1896 the figures were respectively 8439 men and 
241-5 tons. 

In addition to the magnetic ore raised there was also 
obtained 1575 tons of lake and bog ores, valued at 9000 kr. 
The recovery of these kinds of ores varies according to the 
winters, being highest—2700 tons—in 1895. Adding this 
quantity, the total production of all kinds of ore in Sweden 
last year was 2,609,500 tons, as against 2,435,200 tons in the 
preceding year. 

Coming to the Swedish pig iron industry last year, we learn 
that 113 furnaces were in operation, whilst twenty-six were 


idle. The total shifts of blasting were 38,148, the production 
being 526,868 tons, valued at 48,000,000 kr., of which 
8081 tons were castings direct from the furnaces. In 1899 


the figures were respectively 141 furnaces, 37,051 shifts, and 
497,727 tons, There is therefore an increase of 29,141 tons, 
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or 5'9 per cent. The following table shows the production 
of pig iron in Sweden during the last quinquennial period, 
with increase and decrease :— 


eee Increase, decrease, 


per cent. 
1896 .. eerrmerr ee + 6-8 
a ere i | ee oe 
1898 .. Se is ce ars, ERE 
1899 .. GEE én 0a ee ce >= OE 
1900 .. ME. xc de: 6c ee OS 


The largest increase in production in the various liin was 
as follows:—Orebro, 15,500 tons; Kopparberg, 8565 tons; 
Vestmanland, 5600 tons, &c., but there was a falling off in 
other Jiin of from 2500 tons to 260 tons. The increase ranges 
from 1 to 114 per cent., and the decrease from 1 to 34 per 
cent. The two lin, Orebro and Kopparberg, still maintain 
their prominence in production, being more than one-half, or 
53:0 per cert. of the total last year. The average output per 
furnace was 3903 tons, the average time of blasting 283 shifts 
of twenty-four hours, and the average output per shift 13°81 
tons. The following table is of interest technically, by show- 
ing the development of the average output per furnace during 
the past five years :— 





Tons. Per shift. Tons per shift. 
1896 8582 .. 271 13-3 
1897 oe 13-7 
1898 i es | 13-35 
1899 8530 263 13-43 
1900 3903 283 13-81 


The highest average output was shown by Vesternorrland 
jin, viz., 4795 tons per furnace, and the lowest, 404 tons, by 
Jonképing lin. 

On the other hand, the highest average output per shift 
was shown by Kopparberg lin, with 17°33 tons, and the 
lowest again by Jénképing, with 6:12 tons. In the former 
lin is situated the great Domnarvet Iron and Steel Works, 
where the average output per twenty-four hours was 36°57 
tons, which is the highest at any works in the country. The 
production last year of the various kinds of pig iron was as 
follows :— 








Tons. 

Forged and puddle a 248,423 
Bessemer and Martin.. 250,527 
Spiegel .. .. .. o 1,923 
Ingot pig for reduction ws 10,043 
Ingot pig for other purposes .. 7,871 
Total 518,757 


The following interesting table shows the relative produc- 
tion of those kinds of iron during the past quinquennial 
period :-— 

















1506, 1897. 1898. 1899. 1900. 

Per cent. Percent. Percent. Percent. Percent. 

Forged and puddle . 50-50 50-73 49-62 50-86 47-89 

Bessemer and Martin 46-21 44-85 45-95 .. 44-72 48-29 

Spiegel er 0-27 0-43 .. 0-41 0-37 

Ingots for reduction 1-71 2-10 2-03 .. 1-94 1-93 
Ingots for other 

purposes... .. .. 1-48 2-05 1-97 2-07 1-52 

Total . - 100-00 100-00 100-00 100-00 100-00 


The first-named kinds of iron were produced in eleven of 
the twelve pig iron manufacturing lin, ranging from 68,126 
tons in Orebro, to 916 tons in Vesternorrland. Bessemer 
and Martin pig was manufactured in ten liin, of which three 
returned no less than 75 per cent. of the total. Spiegeleisen 
was only manufactured at the Schisshyttan Ironworks. Of 
the ingot pig, one liin, Orebro, alone returned 72°8 per 
cent. 

From the returns on the manufacture of malleable iron 
and steel we learn that 115 works were in operation for 
this purpose, against 122 in 1899, being situated in 18 lin, 
Orebro coming first with 19, Vestmanland next with 14, and 
Kopparberg and Gefleborg with 14 each. The number of Lanca- 
shire hearths in operation was 281 in 14 lin, that of Franche 
Comté 14, of Walloon 26, and scrap hearths 16. In all, 337 
hearths were in operation in this industry, the number of 
puddling furnaces being 4, as in the year before. In the 
manufacture of ingot metal 82 furnaces were in blast in 13 
lin, 25 being Bessemer, 49 Martin, and 7 crucible furnaces, 
whilst 6 returned blister steel. One electric smelting fur- 
nace was on trial at the Gysinge Ironworks. The produc- 
tion of unwelded iron and steel and its value last year was 
as follows :— 





Tons. 
Unwelded blooms and raw bars 188,455 
Unwelded ingot metal “a” ee 299,604 
Bilster steel 4. co oe + 932 


The first kind of iron which was manufactured in 15 Jin— 
the maximum output being that of Orebro, with 40,000 tons, 
was principally Lancashire blooms, viz., 171,339 tons, or 90°9 
per cent., whilst the output of Franche Comté iron was 
14,695 tons, or 7°8 per cent., and the remainder 2421 tons, or 
1-3 per cent. During the last quinquennial period the 
manufacture of Lancashire blooms and raw bars has been as 
follows :— 


Tons. 
1895 188,396 
1806 .. 189,632 
1897 .. 198,923 
1898 .. 195,331 
1899 .. 188,455 


It will therefore be seen that there is a decline in the year 
of 6876 tons, or 3°5 per cent. 

Of the ingot metal manufactured 91,065 tons, or 30°4 per 
cent., was Bessemer ; 207,418, or 69:2 per cent., Martin; and 
1121 tons, or 04 per cent., crucible steel. The following table 
shows the manufacture of these kinds of steel during the last 
quinquenial period :— 


Bessemer. Martin. Crucible. Totals. 

Tons. Tons, Tons. Tons. 

1896 .. 114,120 .. 142,801 .. 604... .. 257,025 
1897 .. 107,679 .. 165,886 .. 691 .. .. 274,206 
1898 ., 102,254 .. 160,706 .. 1018 .. .. 268,973 
1899 .. M1,898 .. 179,857 .. 1225 .. .. 272,480 


1900... .. $1,065 .. .. 207,418 .. | SS 

These figures show that there was a falling-off of 833 tons 
in the manufacture of Bessemer, and 164 tons in that of cru- 
cible steel, but an increase of 28,061 tons in the make of Martin 
steel. Therefore the total increase is 27,124 tons, or 10°0 per 
cent. The output of the electric furnace was 14 tons of 
Martin steel. Bessemer steel was made in five liin and 
Martin in thirteen. Of the above quantities there were pro- 
duced by the basic method 115,844 tons, viz., 29,668 tons 
Bessemer, 85,316 tons Martin steel, and 860 tons Martin 
castings. About two-fifths, or 47,000 tons, of this was made 
at the Domnarfret Iron and Steel Works, the Avestea Works 
coming next with 14,756 tons, and the Hofors Works third 





with 10,932 tons. The following table shows the make of 
these kinds of steel during the last quinquennial period :— 


Bessemer. Martin. Martin castings. Totals. 

Tons. Tons. Tons. Tons. 

1896 .. .. 81,675 40,017 100 61,792 
187... 26,373 47,205 238 73,816 
1898 .. 29,104 .. .. 55,049 2oL 84,534 
189) .. 28,983 .. .. 57,255 757 .. 986,945 
1900. 29,608 85,816 860 . 115,844 


Thus it will be seen that the increase has been respectively 
2°5, 13°3, and 13°6 per cent. 

Turning to the production of manufactured iron and steel 
goods, we find that the total last year amounted to 356,078 
tons, valued at 65,336,000 kr., as against 364,467 tons in 





1899. Of the former quantity 40°6 per cent. was made 
from malleable, and 59°14 per cent. from ingot metal. The 
following table shows the detailed returns :— 
1899. 1900. 
Tors. Tons. 
Blooms, billets, &c. . 15 226 
Bar iron and steel .. . 181.812 
Fashioned iron, &c. 8,349 
Hoops and nails 70,638 
Rod iron a 30,947 
Tubes, hollow .. 9,641 
Tubes, massive 13,352 
Heavy plates .. 18,214 
BAUS cs. se se 25 
Bottom plates .. _ 
: | ae ae 2,602 
pO ee 1,876 
Anchors, &c. 3,396 
Tutal 364,467 356,078 
The welded blooms and billets were all for export. Bars 


and steel were made in 17 Jin, Kopparberg coming first with 
36,206 tons, then Vestmanland with 31,000 tons, Gefleborg 
with 26,740 tons, Orebro with 25,000 tons, &c. 

Taking bar iron in its wider sense, i.e., including blooras 
and billets, fashioned iron, steel goods, rods, and tubes, 
mostly for export, the manufacture during the Jast quin- 
quennial period has been as follows :— 


Tons. 
1896 .. 821,615 
1897 .. 809,715 
1898 .. 306,348 
1899 .. 335,706 


MI oe oe ac) coin, She eddaeen hein hata lay, ae ee 
It appears that 36,400 tons of bars were forged and 128,283 
tons rolled, and the following interesting table shows the 
proportion of forged and rolled bars manufactured during the 
last quinquennial period :— 


Forged. Rolled. 
Tons. Per cent. Tons. Per cent. 
1896 37,079 .. 22-0 Pre) ere 
1Sv7 34,971 24-8 - 31196,988 .. 75-2 
1808 38,963 25-0 .- 127,158 75-0 
18% 39,790 23-6 .. 128,487 .. 76-4 
1:00 36,400 22-1 . 128,288 .. 77-9 


Of the quantity produced in 1900, 30,221 tons, or 83-0 per 
cent. of bars was forged from blooms ; 5915 tons, or 16°3 per 
cent., from ingot metal ; and 264 tons, or 67 per cent., from 
blister steel. Of the quantity of rolled bars, on the other 
hand, 66,334 tons, or 51°7 per cent., was made from hardened 
iron and steel ; 2844 tons, or 2:2 per cent., from puddled iron 
and steel; and 59,105 tons, or 46°1 per cent., from ingot 
metal. Forged bars are produced in sixteen lin, varying 
from 10,000 to 4000 tons, whilst rolled bars were manufac- 
tured in eleven liin, those in Kopparberg, in Vestmanland, 
alone returning 41-5 per cent. of the total. Apropos of the 
consumption of charcoal in the iron process, practically the 
only fuel used in the iron and steel industry in Sweden, we 
learn that 46,856,170 bectolitres, valued at 28,759,172 kr., 
were consumed. Naturally the two lin, Kopparberg and 
Orebro, show the largest consumption. 

Coming to “ other metals,” it appears that there were pro- 
duced last year :—Silver and lead ores 5300 tons, valued at 
262,137 kr.; copper ore 22,725 tons, valued at 370,713 kr.; 
manganese ore 2651 tons, valued at 49,175 kr.; zine ore 
11,044 tons, valued at 1,908,135 kr.; pyrites of sulphur, 179 
tons, valued at 1540 kr.; whilst of pure metals the returns 
were :—Gold,88°4 kilos. (1899106: 2) ; silver, 1927 kilos. (2290) ; 
lead, 1423 tons (1606); and copper, 136 tons (178). 

Finally the Swedish coal industry shows that 252,320 tons 
of coal (anthracite) were raised, of which 48-3 per cent. was 
best quality, valued at 2,202,884 kr. The output during the 
last five years is returned as follows :— 


Tons. 
1896 .. 225,848 
1 eer ee ee 224,343 
BE is, oe, eee «ear, wel dee 236,277 
1899 .. ‘ 239,344 
1900 . 252,320 


The number of motors employed in the iron industry was 
1670, of which 539 were in use in the mines and 1131 at 
works. Of these, 1113 were water turbine motors, and 383 
steam engines, the total force being 72,000 horse-power, of 
which 53,000 horse-power were turbines. The number of work- 
men employed in the metal and coal industries was 13,861, of 
whom over 70 per cent. were engaged in the iron and steel 
industry. Of the former number, 615 were women, two- 
thirds being employed in the iron mines, and 209 being under 
eighteen years of age. There were 712 accidents, 24 being 
fatal. The income taxes paid by the mining industries 
amounted 13,725,000 kr., of which 3,500,000 kr. was in respect 
of iron mines, 7,700,000 kr. in respect of iron and steel works, 
and 336,000 kr. in respect of coal mines. 








THE AMERICAN COAL TRUST. 


Tuat a combination of some of the largest bituminous coal 
interests in the United States is on foot is beyond question, 
and it is toleraby safe to say that within a short time an 
actual announcement of the fusion will be made. This was 
promised for September Ist, but it is possible that the 
troubles in the steel trade may induce those who are engi- 
neering the deal to postpone the announcement. Soon or 
late, however, the amalgamation will be completed if the 
preparations of the past three years are not to come to 
naught. Circumstances as a whole are distinctly propitious 
—not for a combination of all the producers, which would be 
a virtually impossible task, but for those of Pennsylvania and 
West Virginia. It must be remembered that the soft-coal 
industry of the Atlantic seaboard is now under the charge of 
the Vanderbilt-Pennsylvania combination, the Baltimore and 
Ohio, Norfolk and Western, and Chesapeake and Ohio com- 
panies having been brought into the fold by the Pennsylvania 
and its allies. At the West considerable progress has also 
been made in the same direction. The Pittsburgh Coal Com- 
pany has absorbed the bituminous mines in the Pittsburgh 
district whose product is marketed by rail, and the Monon- 





gahela River Coal Company has similarly taken over what is 
known as the river coal trade of the same region. A month 
ago an important combination of bituminous producers of 
West Virginia was organised under the title of the Fairmount 
Coal Company. In the Ohio coalfield the properties owned 
by or dependent upon the Pennsylvania, the Baltimore and 
Ohio, and the “ Big Four” are likewise in harmony with any 
movement calculated to regulate and improve the trade ; 
while the Hocking Valley Railroad, in which corporation 
J. P. Morgan and Co. are supreme, controls a very large pro- 
portion of the mines outside of the sphere of influence of the 
trunk lines. A great combination of Indiana and Illinois 
coal interests is also being formed under the title of the 
Illinois Coal Company, and it will be manifest that the soft 
coal trade of the West has been working into a situation in 
which a federation of interests must be easy of accomplish- 
ment. ‘‘ Bradstreet’s ’’ believes it would also be beneficial in 
its results, but that depends upon the point of view from 
which the union is regarded. The consumer in other depart- 
ments of American industrial activity has little reason to talk 
of benefits conferred by the trusts, and one fails to see why 
the reverse should happen in this particular instance, 
especially with the Pennsylvania Railroad as a fence to keep 
the user in the fold. 

Were it in contemplation to attempt a control of all the 
sources of coal supply in the United States, we should say at 
once that the scheme was foredoomed to failure. But such 
an amalgamation as is outlined above is a vastly different and 
more reasonable thing than that of which we were at first 
told. It will afford a fair idea of the distribution of coal in 
the States if we give the following table of production last 
year in the principal States, the figures representing short 
tons of 2000 lb.:— 








Alabama 8,393,385 
Arkansas .. 1,441,345 
Colorado 5,232,843 
Illinois 25,158,929 
ee ae ee 
) ce ait ip) a ee ee 
a oe ee 
Kansas a Cte ee Se oe wm pee ee 
J ee 5,181,917 
I se cs cs ew 4,024,686 
Missouri Cae geome 3,269,491 
Montana 1,661,775 
New Mexico 1,299,099 
Ohio ee 19,105,408 
Pennsylvania— 

Anthracite «a — « Ee 

Bituminous ; os ss .o« Se 
Po eee 3,731,617 
i ae 1,146,300 
Virginia .. 2,137,007 
Washington .. 2,474,093 
West Virginia .. .. 21,980,430 
Wyoming .. .. .. 4,014,602 


It will be seen that Pennsylvania and West Virginia, the 
States whose adhesion to the combine is assured, account for 
close upon 50 per cent. of the whole bituminous output, their 
joint share exceeding 101,000,000 tons out of a round 
210,000,000 tons of this variety. Moreover, the hands of the 
trust will be strengthened by the fact that the better portion 
of the industrial demand of the whole country is supplied 
from these districts. It is understood to be one of the great 
ambitions of the promoters to cultivate a regular outlet in 
Europe and elsewhere for their fuel. In normal times, and 
under normal conditions, it is not possible to underbid Great 
Britain, except perhaps in some markets of the Mediterranean. 
Last year’s experience demonstrated that to the full, the cost 
of carriage from the mines to the seaboard, and thence across 
the Atlantic, nullifying compietely the greater cheapness of 
American coal at the pit’s mouth. But if the combine can 
force the domestic consumer, it may not be particular as to 
profits on shipments abroad, provided it can spoil the English 
trade and give itself a footing—may even be willing to sell at 
an actual loss, finding compensation in the higher average 
price that is certain to be established on the quantity con- 
sumed at home. 








DOCKYARD NOTES. 


THE reported wonderful improvements in French big guns 
seem, as usual, to have been reported incorrectly. The ship 
concerned is not the Vauban, but the Valmy. The “ improve- 
ment’ concerns the loading apparatus, and on trial five 
rounds were got off in four minutes—that is to say, one per 
minute, as the gun started loaded. This is a very good rate 
of fire, for the pieces are 13-4in., nearly equivalent to our 
67-tonners in the Royal Sovereign class. These guns have, 
under favourable conditions, been got off at about the French 
rate, so we are not “left” to any appreciable extent by the 
new development. Rather, the state of affairs is that the 
French, who were well behind, are now ranging alongside us 
in rapidity of fire. In the Valmy class the change is of 
great utility to them, because these vessels have no armament 
worth mentioning beyond the two big guns, their quick-firing 
pieces being only a couple of 4in. guns each side. The 
inventor of the new system is Commandant Guye, of the 
Artillerie de Marine. 





Many paragraphs have been going round the Press about 
the French coaling competitions. They are, however, 
couched in such vague and general terms that it is impos- 
sible to deduce much from them. It appears that the speed 
of coaling has been accelerated, and thus far we may accept 
it as another sign of how diligently the French are striving 
after the improvement of their naval efficiency. 





THE attack of the submarine Morse on the gunboat Cocyte 
is gradually growing lucid. The mysterious statement about 
bad weather preventing firing is now explained away by the 
fact that the torpedo was fired and missed. The range was 
the longest yet attempted, namely, 425 yards. The target 
was a small one, less than half the length of a normal war- 
ship, so a miss was likely enough. However, the submarine 
being a popular idol, needs any seeming defect to be 
explained away—hence the “bad weather.” As a matter of 
fact the sea was calm, or nearly so. 


Tur French armoured torpedo boat Trombe has made 
26-6 knots on trial—that is a good half knot over the 
designed speed. 





Tue Swiss Government has provided itself with a naval 
war game. It appears, however, that this does not fore- 
shadow the advent of a new naval Power, as the game was 
got for State museums. 


Tuer Russian destroyer-destroyer Boyarin has been launched 
at Copenhagen. She is identical with the Novik, but the 
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speed js 23 knots only instead of 25 knots. The Boyarin is 
to be fitted with Belleville boilers, of which she will have 
sixteen, divided into three groups. The Novik has Thorny- 
croft boilers of the type usually placed in destroyers. 





WE must confess to an occasional inability to follow 
Lieutenant Dawson, late R.N., in all that he says. For 
instance, in his recent lecture at Barrow, he compared the 
gun power of the Diadem and Hogue, claiming that the latter 
had double the “ energy of fire.” That is all correct on paper, 
but where else? The Diadem, it is true, carries a pair of 6in. 
instead of a single 9-2 gun, but that is pure chance. The 
Edgar and Powerful types carried the 9°2in., and have better 
broadsides accordingly, but using the 9°2in. isno modern ad- 
vance. Otherwise the gunsare, incalibre,identical. The Hogue, 
being more recent, has more recent guns, with naturally higher 
velocities, which imply better shooting, but the “ energies ” 
mean next to nothing. Penetration of armour as a factor 
in naval warfare is altogether out of date, it is not a factor 
that need be reckoned on in battles of the immediate future, 
and giving the public an impression that it will be leads 
the public into theoretical quagmires that are quite un- 
necessary. The new Vickers guns have an excellent rate of 
fire, and that is worth more than if they had double the 
penetration they have. 





Tue Iron Duke is to replace the Northampton as a sea- 
going training ship. The latter is masted, and the Iron 
Duke is not; her sails and yards having been removed some 
two or three years ago. So the masted drill will receive 
another check. It is probably a pity; for boys trained 
hurriedly, as Northampton boys are, the masts and yards seem 
to have been valuable aids. We are ourselves not enamoured 
of the old school, but that does not blind us to facts, and the 
success of Northampton boys seems chiefly attributable to 
such work aloft as they get. 





THE black ships in the naval manceuvres this year have’ 
not proved a success; save in appearance, the only thing they 
were not expected to succeed in. They were more con- 
spicuous than any other vessels. This was contrary to theory, 
but so much the worse for theory. Next year dull grey 
will probably be tried. 





Four destroyers—Kangaroo, Myrmydon, Cynthia, and 
Desperate—are shortly to be commissioned for service in the 
Mediterranean. It is none too soon, but four are merely a 
drop in the bucket. We need a total of thirty or more in 
those waters; unless destroyers are numerous they are 
practically useless. 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions oy our 
correspondents. ) 





THE NICLAUSSE BOILER. 


S1r,—Following our letter of July 30th, we ask you to oblige us 
by apagege the following observations which we wish to make in 
reply to a rather sharp attack which appeared in your journal of 
July 26th by the Diisseldorf Ratinger Rihrenkesselfabnk—verm. 
Diirr and Co.—against our system of boiler. 

This action on the part of our competitors has much surprised 
us, and it obliges us to come out from the reserve we have maintained 
during the last twenty years that we have constructed boilers, 
Attacked directly, we are thus, for the first time, obliged to enter 
into a discussion against our inclination. = 

We could understand that the Diirr Company, having their type 
of boiler criticised in one of your excellent leading articles on the 
subject of water-tube boilers, by a writer whom we have not the 
honour to know, should reply, showing the advantages in their 
opinion of the points criticised ; but that does not justify their 
drawing us into their reply. Indeed, your contributor, in another 
article, having made some errors in detail concerning our boiler, we 
asked you to allow us to reply, which reply appeared in the 
number of July 12th last. 

We will simply touch on the points taken up against us by the 
Diirr Company. First they say: ‘Before going into details, 
however, we wish to refer to your statement that the Diirr boiler 
is only a copy of the Niclausse boiler. Apparently the writer of 
the article did not take the trouble to inquire sufficiently into the 
development of marine boilers, otherwise he must surely have 
found out that the Diirr boiler was made and constructed in 1883, 
at which time neither the Niclausse boiler nor the Collet boiler was 
known to the engineering world.” 

After this citation, which is preceded by an ironical allusion to 
the article in question, we have as follows:—‘‘ The direct attacks 
made in your article we can only conclude are the result of in- 
sufficient information and study of the water-tube question, but 
we are desirous of replying to the many misstatements, as the 
deductions from such misstatements are necessarily delusive.” 

After such an attack on your contributor, we say your readers 
would expect to find from our competitors irrefutable arguments 
brought forward by them. On the contrary, they try to claim a 
greater experience than ours by stating that the Diirr boiler was 
invented and built in 1883, when the Niclausse and Collet boilers 
were unknown, 

To show how serious this statement is, we reply that the Collet 
Company, of which we were managers, took a first patent in France 
on the 14th February, 1878, and in Germany on the 7th March, 
1878—No. 2567, to facilitate the research of the Diirr Company— 
and these patents were worked to from the same year. The Diirr 
Company claiming a certificate of priority when only coming into 
existence five years after the boiler attacked is hardly a good 
claim to a thorough knowledge of the question. Even if it was as 
stated by the Diirr Company, it would not prove the superiority of 
the Diirr boiler over that of the Niclausse, now adopted in twelve 
different navies, and the success of the Diirr boiler, claimed as 
older, should prove its superiority in an irrefutable way by showing 
comparatively to the Niclausse the different navies in which it has 
been adopted. It will be an interesting comparison. 

Our second observation bears on the following paragraph from 
the Diirr Company’s letter :—‘‘ The lantern of the Niclausse 
boiler, or the adoption of cast iron which has given so much trouble 
in the Niclausse boiler, or the small area of the connection between 
steam drum and the headers and lanterns, which diminishes the 
circulation so much that it becomes insufficient to feed the bottom 
4 of tubes, which involves the impossibility of forcing the Niclausse 

iler. 

The Niclausse lantern cannot be so bad, as it finds imitators. 
We bavean English patent before us, No. 1716, 24th January, 1895 ; 
an improvement in the construction of boilers, and which employs 
a lantern for forming the head of the tube, and, strange to say, that 
patent was taken out by Gustave Diirr, of Diisseldorf—surely nota 
simple similarity of name. Lanterns of malleable cast iron we have 
now suppressed for three years, not because they were bad in 
principle or practice, but because we have been able to make the 
tubes in one piece with lanterns cut out in the head of the tube, 
and this gives a simpler arrangement. In reality there are more 
than 500,000 tubes working in Niclausse boilers with malleable cast 
iron lanterns, and we state, and defy proof to the contrary, that 


malleable cast iron. The rest of the paragraph is simply a 
collection of words without value, judged by facts known to 
engineers. Amongst other facts is that the Niclausse boiler has 
been several times forced with a combustion of over 80 lb. per 
square foot of grate surface without bending the tubes. 

Amongst others we cite the official trial by the French naval 
authorities of a boiler of the Téméraire :— 


ee ee ee her ae 
Length of trial ee 08 ce ee 
Steam pressure = 
‘Temperature of feed .. . 
Vacuum in centre of funnel a a 
Coal burnt per square metre of grate... .. .. 
Water evaporated (actually) per kilo. of coal .. 
do. feed-water at 10@ deg. Cent. .. ee 
do. per square metre of heating surface .. 
Heating surface to grate surface .. .. . 


Sept. 21st, 1893. 

3 hours. 

11-476 kilos. 

18-5 deg. Cent. 

109 mm, of water. 
400 kiles. per hour. 
8-550 kilos. 

10-300 kilos, 
79-500 kil-s. 

43:1 


This trial was preceded by a trial to test the endurance of the 
boiler only ; and for ten consecutive hours the combustion was kept 
at over 80 1b, per square foot of grate per hour. After both these 
trials the tubes were found, tested by straightedge, to be perfectly 
straight, and the following was carried out by the German naval 
authorities on February 4th, 1901, on the Freya. Before commenc- 
ing her sea trials, a trial was made of six hours’ duration burning 
170 kilos. of coal per hour per square metre of grate—35lb. per 
square foot. This trial was awe satisfactory, and the sea 
trials at full power were decided on. 

Another trial was made by the German naval authorities on 
May 25th, 1901, on the Gazelle. The whole of her boilers were 
worked at the combustion of 180 kilos. per hour per square meter 
of grate for six hours—and the result was perfectly satisfactory. 

The Director des Constructions Navales de Montchoisy, in his 
lectures at the naval school of Maistrance, cites the following :— 
‘*Experiments made at Brest ona boiler of the Elan, with feed- 
water brought to 40deg. Cent. gave anevaporation per hour, varying 
from 10°145 kilos. to 7°642 kilos. per kilo. of coal burnt ; and at 
combustions varying from 83 to 207 kilos. of coal per square metre 
of grate per hour. The steam produced reached 48 kilos, per 
square metre of heating surface. ‘The combustion was then forced 
to 250 kilos. per square metre of heating surface. There was no 
deformation or any fatigue, and the tubes remained perfectly 
straight.” If the circulation, as the Diirr Company say, is defec- 
tive in the Niclausse boiler arrangements, the results given above 
could not be obtained without deforming the tubes. 

Our third observations are on the following paragraph in the 
Diirr letter :—‘‘ You further state the joints of the Niclausse tubes 
and the manner of holding them in place are very superior to the 
Diirr boiler. Allow us, without referring to our own practical 
experience, to draw your attention to the experience of the German 
Navy with the Niclausse boiler as laid down by Marine-Oberbaurat 
Kihn von Jaski in the Marine-Rundschau, Heft 5, 1901, p. 541.” 
With reference to this article in the Marine-Rundschau, we would 
say that it contains several errors, and we have already called the 
attention of the editor to them in a letter which the Marine- 
Rundschau has published just now in Heft 8-9, August-September, 
1901. The Diirr Company continue, saying with reference to this 
article :—‘* You will there find proof as to where the Diirr boiler 
differs from the Niclausse in construction, much to the advantage 
of the Diirr.” We will not speak further of this article in the 
Murine-Rundschav, for it is the opinion of a third person outside 
this discussion, and we have taken measures to do ourselves 
justice with reference to this third person and bis erroneous 
opinions. 

Without occupying ourselves with the Diirr boiler, we would 
remark that if we make our boiler tubes with heads in the form of 
lantern, in accordance with our patents of 1890-93-98 and 1900, it 
is with the sole object of having a boiler possessing the transcen- 
dent military advantage of allowing the tubes to be removed by 
the front only. That is to say, that the Niclausse boiler does not 
require any space but the stokehold to examine, remove, and 
replace its tubes ; and so there is no space lost behind or at the 
back of the boiler, as is necessary in a certain other boiler system. 
The space therefore required in the Niclausse boiler is a minimum. 
This quality of being able to remove the tubes from the front 
reduces the time toa minimum. In fact, from the stokehold only, 
removing a tube and its circulating tube can be done in less than 
one minute. Noother boiler can claim the same great advantages 
of such a thorough utilisation of space and rapidity of repair and 
facility for upkeep. 

We wil! call your attention to the thoroughly practical operation 
of removing tubes as practised in the Niclausse boilers of all the 
navies: The Seagull, English Navy ; the Herabry, Russian navy ; 
the Friant and Téméraire of the French navy, &c.; and we could 
cite many others, as it is an experiment that has been carried out 
in all the naval ships. ‘The boiler in full working order, working 
at 400 kilos. combustion per square metre of grate surface per 
hour, on the Téméraire and at 90 to 100 kilos. on other ships. 
Fires drawn; boiler emptied; tubes, from the lower rows, 
removed and replaced by others; boiler filled and working 
pressure obtained in from 35 to 50 minutes—a military advantage 
which we believe is possessed by no other boiler. 

Before closing these observations, we add that if we subdivide 
the front water chamber into headers, it is, first, for the general 
advantage of subdivision in water-tube boilers ; again, the sub- 
division is important, for it reduces the danger that might arise 
from a burst tube ; and if any accident happened to the portion 
carrying the tubes, in our case we would only have a header to 
replace of comparatively small value compared to the front water 
chamber of the Diirr boiler, which must represent nearly the half 
value of the boiler. 

In the letter of the Diirr Company further on is mentioned the 
report of von Buchholtz on the subject of the bending of tubes in 
the Diirr boiler. We have read that report, and it establishes 
that the boilers Diirr employed in the German navy have been 
modified successively for each of the ships into which they had 
been fitted. This company that pretends that your correspondent 
does not know the water-tube boiler question, ought nevertheless 
be able to boast that it has fixed on the type of boiler which it 
intends to adopt definitely. 

We must also reply to the following passage in the Diirr 
Company’s letter:—‘‘ We have no wish to refer to the Freya 
which was fitted with the Niclausse boiler, as we are very sorry 
about this, seeing an experience of this kind does not strengthen 
the position of the water-tube boilers, which have to fight their 
way against the antique cylindrical boilers.” We could understand 
that the Diirr Company would not speak of the Freya and Gazelle, 
but we have no such motives for hiding the success of the Niclausse 
boilers, even those obtained in Germany ; and still less the allusions 
which would leave it supposed that the contrary results were 
obtained ; and yet we have never so alluded to any application of 
the Diirr boiler that that company should try and diminish the 
success that we have obtained. We do not wish to bring into this 
a third party, strangers to this discussion, and we will speak with 
reserve, passing by certain facts, and say that when the boilers of 
the Freya and Gazelle were in our hands from the day when the 
trials were commenced, it required but a few days to finish the 
trials of the Freya and the Gazelle. 

The results were as follows :—Cruiser Freya—(1) 21st March, 
1901.—Forced draught trial of six hours, mean power developed 
10,330 horse-power—10,000 contracted for; air pressure in the 
stokehold 34 mm. of water. (2) 26th and 27th March: Consump- 
tion trial of twenty-four hours’ duration, natural draught, at 
1200 horse-power. The coal consumption was 0°755 kilo. per 
horse-power, instead of 0°950 kilo. of the contract. (3) 29th and 
30th March: Consumption trial of twenty-four hours at 6000 horse- 
power. The consumption was 0°780 kilo. per horse-power, instead of 
0°900 kilo. of the contract. (4) Immediately after the twenty-four 
hours’ trial—No. 3—the ship was tried for seventy-two hours at 
6000 horse-power to test her working qualities. After these trials 


Cruiser Gazelle :—(1) Trial of twenty-four hours’ duration at 
1200 horse-power : Consumption per horse-power hour 0°780 kilo, 
(2) Trial of four hours at 5000 horse-power. (3) Trial at six hours 
burning 180 kilos. per square metre of grate. ‘The boilers worked 
perfectly during these trials. These are the trials that the Diirr 
Company should have compared with theirs had they acted more 
correctly, 

In finishing the Diirr Company says : —‘‘It is facts and not theory 
that are wanted to-day in deciding upon the best type of water. 


tube boiler.” We are quite sure of their advice, and the facts are 
as follows :— 
alpplications of the Niclausse Boilers, 
-P. 
France : twenty-four ships—without counting a multitude of 
small applications Pe as ee Se ee 225,000 
Russia : four ships—Hcrabry, Ocean, Waryag, Retvisan .. 42,000 
England : four ships—Seagull, Fantome, Suffolk, Berwick.. 49,000 
Germany : two ships—Freya, Gazelle cc ual cabs ue on SE 
United States: six ships—Maine, Nevada, Colorado, Pensy]- 
vania, Georgia, Charleston .. .. .. «- «s «+ oe «+ 106,000 
Italy: three ships—Garibaldi, Ferruccio, Margharita .. 47,000 
Spaia : two ships—Cristobal Colon, Pelayo .. .. . 25,000 
Japan ; one ship — Yaeyama ee evs aA gees 7,000 
Turkey : two ships—Messoud'je, cruiser... wee. 21,000 
Argentine Republic : one ship—Presidente Sarmiento. . 8,000 
Chilli: ome ehip—Memeralae 2. 0 us ts ce ce ee tee 500 
or a total of more than fifty ships, forming a minimum of 550,000 


horse-power employed of Niclausse boilers. 

We have given facts which can be cited in favour of water-tube 
boilers in general, and particularly in favour of Niclausse boilers, 
Our competitor would have better done had he added his help 
towards the defence of the water-tube boilers instead of disparaging 
ours ; but probably he judged it prudent to not to do so, fearing the 
number of its installations se appear small compared to ours, 
notwithstanding the greater age that it claims. 

Not speaking in detail of our applications in the merchant 
marine nor of the land installations, we have already in service or 
on order over fifty-five ships of 45,000 horse-power and over 2000 
boilers of the land type. J. AND A, NICLAUSSE, 

Paris, August 5th. 





THE SIROCCO FAN. 


Sin,—I am glad to see that “Interested,” in his letter of 
29th ult.—published in your issue of 2nd inst.—has now found 
time to supply the missing ‘“‘cube” to the calculation of the area 
of the fan discharge given by him in his letter of June 26th, and 
without which cube his calculation, as | indicated in my letter of 
July 9th, was an absurdity. 

In my previous letter I suggested that if he still declined to accept 
my statement that the air leaves the blades of the Sirocco fan at 
80 per cent. of an accelerated velocity over their circumferential 
speed, and also your representative’s statement to practically the 
same effect, that [ would be happy to demonstrate the fact to 
‘* Interested ” by an actual test. io however, that ‘‘ Interested” 
now declines my offer as follows: ‘‘I have no wish to take up his 
time with a personally-conducted tour of experiments.” 

‘‘ Interested ” apparently thinks that, notwithstanding his long- 
range view, his ability to distinguish details is absolutely reliable, 
and that he knows more about the construction and working of my 
fans than I do myself—‘‘ arm-chair ” critics also have a predilection 
to ideas like this, as he says in his letter under reply: ‘‘ The 25in, 
cased fan has a discharge pipe 25in. in diameter, or, say, 3°45 
square feet,” and his succeeding paragraph reads as follows :—‘‘ At 
300 revolutions the same fan is listed to deliver about 9000 cubic 
feet, with free inlet and discharge. Measured by Mr. Davidson's 
formula it should give 1962 plus 80 per cent. x area of discharge, 
3°45 square feet, equal 12,718 cubic feet. From these figures it 
will be seen that the ‘ wind’ has got out of the bag somewhere.” 

But if ‘‘ Interested ” had taken advantage of my offer of acloser 
inspection, with a working trial, he would have found that the 
circular discharge pipe to which he refers has a larger area than 
that of the square outlet from the fan spiral, at which outlet the 
velocity of discharge from the fan blades is ascertained. The 
discharge pipe and not the outlet from the fan spiral appears 
therefore to constitute ‘‘Interested’s” ‘‘bag” from which his 
‘* wind” has got out, so much to his distress of mind. 

But he need not worry over it, as the fact remains that the 
velocity of flow through the real outlet is, as given by your 
representative in his test and under the condition he named, 77 per 
cent. more than the circumferential speed of the blades; while 
under other conditions to which your representative referred, the 
80 per cent. higher velocity has been obtained in hundreds of tests, 
amongst which are numerous trials of the Sirocco fan made here 
and not under “ personally conducted ” auspice, but independently 
—by one of the most experienced experts from Germany on fan 
work, ‘‘ Interested” suggests that | might give him the benefit 
of a “‘ tug-of-war” test between a Sirocco fan and a Roots blower 
or Hodge’s compound blower, and ‘‘ see which comes out on top.” 
I had thought he knew more about fans generally than to have 
asked for tests of relative pressures between a positive blower and 
afan. He might as well suggest a test for pressure between an 
air pump and a fan. In my “tug-of-war” tests fans of only the 
same class and for similar purposes are tried against one another ; 
and supposing it were desired to ascertain the merits of any special 
make of bicycle, would anyone suggest a ‘‘ tug-of-war” between it 
and a traction engine ! 

“Interested,” however, says thata test such as he suggests would 
be as fair to my ‘‘ machine ” as some of those which I have published, 
but in this expression of opinion he is not pr A sasay| the Sirocco fan 
in a class of apparatus to which it does not belong, but at the same 
time giving it credit for much greater capabilities in high-pressure 
work than it is entitled to. Had ‘‘ Interested ” asked for tests in 
which large volume is combined with normal fan pressures of, say, 
about 5in, or 6in, on the water gauge, I can inform him that for 
work of this description Sirocco fans have already, in several 
concerns, displaced positive blowers, and are at the present time 
doing higher duties, in these instances, for very little more than 
half of the power previously required, and with a complete cessation 
of the pulsations and noise which always seem to be the necessary 
accompaniments of positive blowers when giving large volumetric 
discharge. ; 
In the last paragraph of his letter ‘‘ Interested” suggests a still 
further test which, so far as I can understand his rather vague 
conditions, means that the two competing fans are to con- 
structed as exact duplicates of each other ; but what useful infor- 
mation could be gained by such a test I confess is beyond me. 
“Interested” states that ‘‘ The experiments published simply 
prove that the Sirocco is a high-pressure blower.” One of your 
correspondents, ‘‘ Miner,” in your issue of 26th July, says: ‘‘ The 
Sirocco fan is evidently adapted for large volumes at moderate 
gauges.” Each of the above opinions is apparently arrived at by 
your correspondents from the same published data, and if both are 
correct then the Sirocco is now admittedly the good all-round fan | 
have claimed it to be. : 
P.S.—Since sending you the above letter—which evidently 
arrived with you too late for publication in your last week’s issue— 
another communication from ‘ Interested ” appears in your corre- 
spondence columns of 9th inst., in which he has made the same 
mistakes over these larger fans as he made in regard to the 2bin. 
fan, because of his inability to distinguish between the discharge 
pipe and the controlling outlet from the fan casing. 

In the conclusion of ‘‘ Interested’s” last letter, he says that he 
considers a Sirocco fan of 74ft. diameter about equal to ‘‘ordinary 
centrifugal ventilating fans” of 11}ft. diameter. Now the area of 
a circle 74ft. diameter is 44°1 square feet, and that of a circle 
11}ft. diameter is 103°8 —_ feet, or about two and one-third 
times larger; and while I have yet to find the I14ft. “ordinary 
centrifugal fan” which can. equal a Sirocco fan of 7}ft. diameter, 
yet it is satisfactory that ‘‘ Interested ” will even admit so much. 








not the least accident has ever happened on account of the 





the boilers were examined and found in a perfect state. 





But I may here add that I can at the present time show a 50in, 
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diameter single intake Sirocco fan working in place of a 14ft. 
diameter single intake fan of a well-known standard make, and, 
at an equal peripheral speed, putting up three times higher water 
gauge, and discharging 50 per cent. more air per minute, 
Sirocco Engineering Works, Belfast, 8. C, Davipson, 
August 12th, 


Sik,—In your issue of 2nd inst. there is a letter from Mr. 
Davidson referring to some remarks of ours in our letter which 
appeared in your journal of July 19th. One part of this letter 
rather surprises us. In comparing his fan with ours of the same 
diameter Mr. Davidson must be quite aware, from our letter to 
which he replied, that our fan which passed 145,630 cubic feet is 
only 25in. wide, with inlet on one side only. He omits to mention 
the width of his fan, which is probably 45in., assuming that Mr. 
Davidson keeps to the ayer cy given in your article of June 21st, 
which says that the width of his fans to give the best results equals 
three-fifths of the diameter. There is no doubt that our 90in. fan, 
if made 45in. wide and with inlets at both sides, would pass about 
the same volume as Mr, Davidson’s fan—supposing that all condi- 
tions were equal. We would here remark that the volume of 
310,000 cubic feet per minute at 3in. w.g. cannot be passed 
through a circular opening of less than 92in. diameter, which is 
larger than the diameter of the 90in. fan which Mr. Davidson says 
will pass this volume, and even then a properly formed converging 
orifice must be employed. We note that Mr. Davidson omits to 
refer to our query in your issue of July 19th asking if such con- 
verging orifices were used in his experiments. 

It should be understood that such comparisons as Mr. Davidson 
has made are valueless and unfair unless all conditions of tests are 
equal, especially as to width of the fans, and it is also clear that 
the areas of inlets and outlets should be the same in all compara- 
tive tests. Mr. Davidson’s allusion to our fan on the s,s. Belgia, 
illustrated in THe ENGINEER of April 14th, 1899, is quite beside 
the mark, ard is of no value, as this fan was 5 pend narrow in 
order to give about 30,000 cubic feet of air at a low speed, so as to 
secure silence and great durability for the engine. 

Referring to that part of Mr. Davidson’s letter in which he says, 
‘1 am led to wonder when their improvements began,” we would 
reply :—In January, 1897, we made some fans 6ft. 6in. in diameter, 
having a large number of short blades, and with air inlets of over 
75 per cent. of the diameter of the fans, and, as we stated in our 
letter in your issue of July 19th, we have continually increased the 
number of our fan blades, decreased their radial length, and 
increased the area of the inlets and outlets, and we claim to have 
had more blades in our fans at an earlier date than Mr. Davidson. 
We take it for granted that we may put as many blades on our 
fans and as many rivets in the blades as we see fit. In any case, 
Mr. Davidson need not think that we have followed his design, for 
as far back as February, 1893, we possessed a mphlet, ‘‘'The 
Science and Art of Mining,” on e 620 of which there is an 
illustration of a fan to which Mr. Davidson’s bears a remarkable 
resemblance, especially as to the shape or curve of the blades, and 
the angle at which they are secured, with the outer tips of the 
blades considerably in advance of the inner edges, the curve of the 
blades forming a modified (, the concave face of which is facing the 
direction of rotation, just as Mr. Davidson’s fan blades do, In 
addition to this fan there is the ‘‘Farcot” fan, made by Messrs. 
Farcot Fils, of Paris, an old-established firm, whose fans of a 
similar type we saw many years ago. In the same pamphlet the 
‘‘ Mortier” fan is illustrated. This one has its blades secured in 
precisely the same manner, /.¢., with the tips of the blades con- 
siderably in advance of the inner edges, and the concave faces of 
the blades facing the direction of rotation. In view of these 
ancient facts, it is difficult for us to understand what Mr. Davidson 
is driving at. Surely, he cannot have a patent for any stated 
number of blades, or the size of the inlets or outlets ! 

We note that in 1894 Mr. Davidson took out a patent for a fan 
with twelve long straight blades, and we would remark that long 
before that date we were making fans with more than double that 
nuinber of blades and, comparatively, much shorter than his, and 
our blades were curved so as to ‘‘ scoop up ” the air or cut off slices 
as a plane cuts off shavings. This is explained in our old patent of 
1887, and we also took out a U.S.A. patent for the same thing in 
1888. In 1896 we made a fan with the inlet as large in diameter 
as the tips of the blades, and the edges of the blades were set 
forward so as to assist in drawing in or cutting into the air as it 
entered the fan. Also, in 1892, we made fans with arms, rods, or 
spokes, extending from the rings which carried the blades to the 
boss on the fan spindle. 

We can assure Mr. Davidson that we have certainly not even 
attempted ‘‘colorable imitation,” as we have retained the 
same method of construction for the last fourteen years which is 
similar to that shown in Mr. Davidson’s Patent Specification 
No. 19,252, of 1899, Fig. 18. 

We do not think Mr. Davidson is justified, first in saying that he 
‘has had no opportunity of inspecting one of our fans,” and then 
stating that “‘he must reserve his opinion as to infringement ” of 
his patent, as he has no idea of what fans we have made and 
experimented with during the last fourteen years. 

We should like to mention, finally, that in 1892 we made and 
tested a fan, similar in design to that shown in Mr. Davidson’s 
specification No. 5452, of 1899, with the spaces between the blades 
partly filled in, so as to form tubes having their outer ends of less 
area than their inner ends, This method of construction increased 
the cost of manufacture and the weight, so we did not continue it. 
We know of another firm who patented the same thing at a later 
date. BUMSTED AND CHANDLER. 


Stx,—I have read with interest the descriptive article and subse- 
quent correspondence in regard to the above in your recent issues, 





bat in calculating the effi find my figures differ from some 
cf your correspondents’. ‘‘ Miner ” gives the following formula :— 
Work = Volume per minute x_water gauge in inches x 5°2 


33,000 

= H.P. in air moved. 
and this formula applied to the trial at 790 revs. gives :— 

6181 cu. ft. x 1°7éin. w.g. x 5°2 7 > 

33,000 1:7 EP, 

‘‘Miner” gets 1°89 H.P. in the air moved under the above 
pressure, which is evidently a mistake, and results in the apparent 
discrepancy which he discovers between the 70°9 per cent. 
efficiency mentioned in your article and his own figures, 

In this article the H.P. for fan only is given in the table, and in 
the particular test under reference is shown as 2°44, hence the 
efficiency is:— 

2°44 100, » . 0 gaan , 

17 x oF x ra 69°67 per cent., 
and would appear to be the useful effect, or mechanical efficiency. 
Your correspondent says 57°44 per cent., but no doubt he means 
this to be the efficiency of the combination, including the motor. 

To get the actual H.P. required at the fan axle does not 
necessitate the use of such very delicate instruments as ‘‘ Miner” 
seems to think are necessary. He says: ‘‘The point to find out is 
what power in the driving motor is wanted.” The Emerson 
dynamometer is designed to transmit any power, and will weigh 
accurately to one-hundredth part of a horse-power the power 
required for any piece of mechanism, and I think it just 
possible that had one of these dynamometers been used in the test 
referred to, the Sirocco fan might have shown even a higher 
€fiiciency, as the efficiency of an electric motor where the power is 
transmitted by belt drops considerably under increased load. The 
efficiency of each machine should stand alone to enable the 
purchaser to select the best combination, for, of course, there are 





motors and motors, and the “bunching” of efficiency in most 
cases is highly objectionable, MARINE, 
August 5th, 





FIRE-THROWING FROM LOCOMOTIVES. 


Sin,—I am afraid Mr. Baxter has not advanced matters by his 
letter of the 29th ult. I am still waiting for his alleged proofs of 
the inequality of the vacuum in the smoke-box, but I see that he 
prefers not togive them, which is as I expected. 

No doubt Mr. Baxter has had considerable experience of com- 
bustion, but I think I may claim to know a little more about it 
than the elementary observations which seem to satisfy him, judg- 
ing by the second paragraph. We use the word ‘‘cinders” loosely 
to describe the lifted fire, but when he particularly says ‘ cinders 
and even half-burnt coal,” I take it that he thinks that the lifted 
fire contains but a small proportion of half-burnt coal. I can, 
however, tell him that I have found that—at least in this country 
and in France—its average value in the calorimeter is from 8 Ib. to 
9 Ib. of water. 

Mr. Baxter has wasted a large part of his letter in criticising 
opinions which he attributes to me, but which are not mine, and 
which I have never expressed. It would be much better if he 
would take the trouble to read my letters before replying to them. 

lam quite aware that baffle plates in the smoke-box have been 
tried in a haphazard fashion, butsuch random experiments do not 
— that they would not be effective if properly applied. Mr. 
Baxter objects to them because they will not increase the engine 
efficiency. Neither does the whistle nor the brakes. The object 
I aimed at was simply to prevent locomotives from indulging in a 
very dangerous pyrotechnic display, and thereby setting fire to 
their own trains, to stations, and to other people’s property—not 
to increase the efficiency of the locomotive. 

As to collection in the smoke-box, the cinders must be collected 
somewhere if they are not discharged, and this is the most con- 
venient place. 

As regards increasing the efficiency, much could be done by 
improving the draught apparatus. As usually designed there is 
much room for improvement, and in some cases the relative 
positions and proportions of the blast pipe and funnel are such as 
to form a most inefficient exhauster, making it necessary to use a 
sharp blast, with consequently high back pressure in the cylinders, 
in order to get a reasonable draught. While it may have a decent 
external appearance, the interior of the usual locomotive front end 
is nothing to be proud of. I am quite clear as to what extent it is 
the victim of circumstances, and have a good idea as to what 
extent it is capable of improvement. ALF, COTTON. 

Manchester, August 12th. 





ENGLISH AND AMERICAN BRIDGEWORK. 


S1k,—I was much impressed with the letter ea the above subject 
in your issue of 2nd inst. It is merely history that the home 
country has received—and is receiving—strong evidence that the 
field of demand has been invaded by those to whom no energy is 
too fagging, no skill too thorough, and no labour too great which 
concludes with an order. They have seen the buyer and the 
goods he was wont to buy, and behold, here is an article for an 
identical purpose, you may have it, say, 10 per cent. cheaper and 
in one half the time. 

This result should very well afford a base for analysis, and 
the few remarks following, it is hoped, will be a step in that direc- 
tion. 

Broadly viewing the bridgework for trade purposes of the two 
countries, it will > observed that in America the main features 
in design that differentiate their structures from those of the home 
country are, briefly, fewer panels for agiven span, greater depth, 
and embodiment of rolled steel sections in lieu of plates and angles 
where practicable. The close-pitched log transom floor has 
yielded to steel troughing, and in that the two countries run level. 

A closer inspection will note that the edges of plates are not 
planed, this being particularly the case in the top and bottom 
edges of the web in a plate girder. They have perhaps ceased to 
punch to the full size, and now reamer outa sixteenth or so. This 
is not altogether a sop to the buyer, since a little burr among three 
or four lapped plates being riveted up on site is very unkind toa 
hot rivet. Further, they do not erect temporarily in their own 
yards. Things are put together and bundled along. And I have 
heard it argued that this is not so censurable a proceeding, since 
if a half-hole has to be drifted out, it may as well be done once, and 
at last, on site, and thereby prevent the possibility of two having to 
be done. 

Here, then, it seems to me are the essentials that indicate where 
time and money can be—and are—saved. Add to these, a regard 
for a minimum of smithed work, and of skew or “‘ finicking ” cuts 
at the joint-ends of composite members, the adoption of a joist or 
channel instead of small riveted plate girders, and we have a 
collection of items whose incorporation would materially cheapen 
and quicken the making of bridgework. 

The standardisation of types has been broached. It is a difficult 
subject, looking at the diversity of types that may be noted in, say, a 
hundred bridges for a given railway, it will be found that perhaps 
half-a-dozen only can Fe duplicated. The angle of skew, the con- 
formation of site insisting on an arbitrary span, the approaches, 
the headway, the invariable hurry in which a railway is drafted 
and located—all militate against a uniformity of steel superstruc- 
ture, however great a desideratum it may be. Butit isa tempting 
idea, and in the designs promulgated for a virgin country where a 
freer scope is easier to be obtained, much could be accomplished in 
this direction. I await further correspondence with interest. 

Chatham, August 6th. A. RICKETTS, 





SUPERHEATED STEAM. 


S1r,—I am much interested in this problem, and if Mr. D. J. 
Smith will be good enough to give a little further information, I 
for one shall be much obliged to him. 

First as to oil. I note he says the only oil he has found satis- 
factory is the Hecla of the Vacuum Oil Co. I should be very much 
interested to know whether he has actually made a trial of any of 
the following oils. I may say that though I have not made an 
extended trial of them in actual use, I have made small experimental 
tests in the following way. A sheet of tin plate was warmed over 
a gas stove to something below a red heat, and a single drop of the 
oil allowed to drop on the plate. After evaporation was complete, 
which it was in about fifty seconds in all cases, the deposit was noted. 
With the exception of the Albion oil—a distilled oil—all left what 
seemed to be much the same deposit. The distilled oil did not 
last as long as the rest, but gave no deposit. Ido not suppose for 
Serpollet engines, with steam at 1200 deg. Fah., this would be any 
use whatever as a lubricant, but in cases where the general tem- 
perature is, say, about 500 deg. Fah., and only occasionally rises, 
it is quite safe to say that a distilled oil would always be perfectly 
safe, though under conditions of extreme heat it would be of little 
use. That is to say, a distilled oil might, or might not, be of any 
use, but it certainly would do no harm. The oils tried were as 
follows :—“‘ Hecla,” of the Vacuum Oil Company; ‘Sherwood 
Valve Oil”—pure hydrocarbon ; ‘‘ Bramboro Valve ;” ‘‘ Valvoleum.” 
All the last three being charcoal filtered, undistilled oils, of flash 
points between 400 and 500, and of dark greencolour, made by Prices’ 
Patent Candle Company. Engelbert’s ‘‘Superheated Steam Cylinder 
Oil,” apparently an unfiltered natural high flash point oil ; 
the Henry Wells Oil Company’s ‘‘Superb Superheated Steam 
Oil,” which is apparently a charcoal filtered oil; and the same 
company’s natural unfiltered oil with a flash point of 700. 

With reference to Mr. Smith’s remarks about graphite, it should 
be pointed out that there are very few graphites on the market in 
the least suitable for lubrication except in very rough work. The 
only one with which I am personally acquainted is that sold by 
the Dixon Crucible Company as ‘‘ Pure Flake,” I have had this 


chemically examined, and what is not carbon appears to be mica 
and the residue after firing in a muffle seems still to possess 
high lubricating qualities. This graphite is the only one— 
I think it is their No, 366 in tolerably large flakes — which 
appears to feed well from a graphite lubricator, The Lunken 
alve Company, of Great Dover-street, makes asight-feed lubricator 
for graphite, which feeds dry graphite perfectly with superheated 
steam, as I have proved. I have not yet found a lubricator of the 
sight-feed type which will satisfactorily feed graphite and oil mixed. 
Camborne, Cornwall, J.S. V. Bickrorb, 
August 10th. 





AMERICAN AND BRITISH LOCOMOTIVES. 


Sir,—Since you printed my letter last week, in which I pointed 
out that your correspondent ‘‘ Running Shed” had most partially 
quoted from a leading article by Mr. Angus Sinclair only what 
seemed to suit his side of the case, 1 have had sent to me Mr. 
Sinclair’s published opinions, which are much stronger than he 
perhaps cared to commit himself to when ‘rounding up ” -both 
sides in his ‘‘ Locomotive Engineering.” 

Inter alia, we find him saying, ‘‘The American locomotive is 

more durable than the British machine, and nothing that the 
English can say will convince me that I am wrong. I was born and 
brought up in Scotland, and I ran locomotives there long enough to 
knowallabout them. I came here prejudiced against the American 
locomotive, but I am now cenvinced that it is better than the 
British. The English engineers simply won’t be just with an 
American engine. The main differences in the construction of 
British and American engines are well known. The American 
engine is the very simplest that can be devised so as to make 
repairs easy. The single-bar frame enables the builder to make a 
simple machine.” He then points out how the United States builders 
were not free to make their own designs, and concludes :—‘‘ In 
other words, the engines which were sent to the Midland were not 
American engines at all. They also laboured under disadvantages 
when they got there. They can’t convince me that the American 
locomotive, given equal conditions with the British, is not at least 
as good as the British locomotive.” 
Il am not in a position either to support or contradict Mr. 
Sinclair’s views. I merely quote them because some things he said 
have been quoted, and therefore it seems only right to have his 
real opinions clearly set forth, Norman D. MacDoNaLb, 

Edinburgh, August 12th. 





THE KNOTTINGLEY BOILER EXPLOSION, 


Sir,—Judging from the report of Mr. Carlton on the above, 
there is a strong suspicion that the disaster was in some measure 
due to shortness of water. The stresses to which the vertical sides 
of the fire-boxes are subjected when the engine is at work do not 
seem to have been taken into consideration as thoroughly as they 
might have been. ‘The more or less vertical sides of the fire-box 
may be considered first of all as pillars fixed at both ends and loaded 
at the upper end, the load at the upper end being a certain portion 
of the total pressure on the crown plate. It is evident that plain 
plates could not withstand this pressure, and that some kind of 
staying is necessary. But there is an aggravating circumstance, 
one side of the pillars or vertical walls of the tire-box is also subjected 
to the action of the steam pressure. The horizontal stays have to 
take up both kinds of stresses. Should a certain number of stays 
break or otherwise fail, at the part of the fire-box where the heat 
is fiercest, itis not to be wondered that an explosion can ensue, and 
a disastrous one too, when the crown plate becomes overheated 
through shortness of water. Asa rule Belpaire fire-boxes whose crown 
plates have been overheated do not cause very serious explosions if 
the side stays are sound, the crown plate being torn from the 
vertical stays, steam rushes through the stay holes into the fire-box, 
and the pressure in the boiler sinks at once. It may be that the 
alloy used for the stays had something to do with their failure. I 
have alluded in these correspondence columns to the use of man- 
ganous copper by M. du Bousquet, but I am certain that lin. stays 
of good copper containing a small percentage of arsenic, and spaced 
as you state, will do just as well. I must, however, say that I am 
surprised that the stays of the Lancashire and Yorkshire Railway are 
not drilled. MERNOK, 

London, August 12th. 





LIGHT OIL CARS. 


S1n,—I have read with great interest the series of articles on the 
above subject by Captain C. C. Longridge. He states in paragraph 
No. 9, page 81, under ‘‘ Motor Components,” that motors could be 
made of light steel tubes, &c., instead of cast iron. I enclose you 
blue-prints of light motors which I have made for several years 
past with steel tube cylinders, steel framing, only using cast iron 
for the valve boxes and fiy-wheel, which is hooped with steel 
shrunk on. 

This engine is fitted with a valve under control of driver, so that 
either of the cylinders can be used as a power cylinder singly at 
will ; the cylinder when the gas is cut off simply sucks in air and 
discharges it again, thus cooling the cylinde:s alternately when the 
full power of both cylinders is not required. 

A double-cylinder engine thus constructed weighing only 180 1b., 
including fly-wheel, as above, developes 10 brake horse-power at 
780 revolutions, 

Future engines I can reduce still further in weight and yet be 
reliable. 

Leamington, near Birmingham, 

August 6th. 


CuHas, T. CROWDEN. 





BALANCED SLIDE VALVES. 


Sir, —I notice in your report of the discussion on Mr. McKechnie’s 
paper at the Barrow meetings, I am stated to have said that our 
triple-expansion electric lighting engines fitted with balanced slide 
valves on all cylinders did 1 cndicated horse-power per hour on 
201b. of steam. Isaid they did 1 kilowatt hour on 201b. of steam 
—which is equal to about 12 Ib. of steam per indicated horse-power 
per hour—and that their average at 4, 4, }, and full load was 
24 lb. of steam per silowatt hour; therefore, I considered the 
ordinary D valve, properly balanced, could hold its own against 
any of the complicated valve gears in the matter of steam economy. 

Henry McLaren, 

Midland Engineering Works, Leeds, 

August 10th, 





R.H.S. CURVES. 

Sir,—In your review of our ‘‘ R.H.S. Curves,” referring to the 
monograph we have issued in connection with these, you say, ‘‘We 
have little doubt that the publishers would be happy to send it to 
anyone interested.” Will you allow us to state that we shall be 
happy to forward post free a copy of this monograph to any of 
your readers on application. We shall be glad if they will mention 
your paper in applying for it. CASSELL AND Co., LIMITED. 

Ludgate-hill, E.C., August 8th. 








THE trade of the United Kingdom with Egypt shows a 
far more remarkable progress than that of any other part of the 
African Continent, the total value having risen from £13,534,000 
in 1896 to £18,745,000 in 1900. During this period the imports 
from Egypt into the United Kingdom have risen from £9,659,000 





to £12,586,000, and the exports to Egypt from the United 
Kingdom from £3,875,000 to £6,159,000, 
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ENGINES OF 8.S. DUKES OF CORNWALL 


(For description see page 18:3) 


AND LANCASTER 


Twin Screw Channel Steamer, “ Duke of Lancaster" (1894). 
Twin Screw Channel Steamer, Fig. 28 : 
‘““ Duke of Lancaster” (1894). Pea 
Fig. 26. 
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Modern Twin Screw Channel Steamer, 
**Duke of Cornwall.” 


Fig. 29. Starboard Engine. 
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Modern Twin Screw Channel Steanie r, * Duke of Cornwall.” 







1226 0 
leataabasteal 


in| Fig. 30 


Starboard Engine. 
Looking aft 
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REVIEW OF MARINE ENGINEERING DURING 
THE LAST TEN YEARS.* 


With an average working pressure of 180 lb., the mean ratios for 
pa, al triple-expansion engines built within the past nine 
months are :— 


By Mr. James McKEcHNIE, of Barrow-in-Furness, LP. IP. L.P. 
(Continued from page 159.) Hie. ne. Le. 
7-55 2-74 2-76 


Arrangement of engine cylinders.—It may be said that so far as 
high-speed machinery is concerned, the universal practice is to fit 
a four-crank engine operated from four cylinders, usually on the 
three-stage compound system, and occasionally for quadruple 
expansion, the cylinders being arranged on the Yarrow-Schlick- 
Tweedy system. Ten years ago the greatest power developed in 
any steamer was 20,000 indicated horse-power, and the highest 
speed on an over-sea voyage 20°7 knots. Now, 30,000 indicated 
horse-power is the highest in naval practice, the speed being 
23 knots, while in merchant practice over 36,000 indicated horse- 





power has been developed, the mean speed on a transatlantic | 


passage being 23°51 knots, while at the present time there is 
building a steamer to excel this splendid result. Full credit for 
this remarkable speed should be given to the company who built 


| 


There is some variation in practice in the ratios of low pressure 
over high pressure, but the great majority of the cases are within 
one decimal point of the average—7 ‘55, but in the case of the other 
two cylinder ratios the variations from general practice are more 
marked, Generally in fast passenger steamers for the Channel 
service, where the runs are comparatively short, the conditions 
approximate to those in torpedo boat destroyers, where reduction 
of weight is more desired than economy of fuel. And thus in the 
Channel steamers,, with from 160 1b. to 180 1b. boiler pressure, the 
ratio of low pressure over high pressure is from 5°25 to 5°93, In 
steamers where coal economy is of importance, as is the case with 
large passenger liners and cargo boats generally, higher pressures 
bave hardly brought proportionate change in ratio, the view accepted 


the vessel, the Stettiner Maschinenbau Actiengesellschaft ‘‘ Vul- | being that a large ratio of expansion is not necessary, or even 
can,” of Stettin, who have built for German owners the two fastest | helpful to propulsive efficiency, when everything is considered from 


merchant vessels afloat, and are now building two to be at least | fire bars to propeller. 


equal in speed. 


Description. Remarks. 





| With triple-expansion engines for cruisers 
there has been an increase consequent on higher steam pressure. 


Experimental Test of Joints.—Steel Pipes and Steel Flanges. 





j 


| Results. 


Tae Spiral y corrugated spigots. - The spiral corrugations are produced by autom stic cross- | Flanges bolted ether ‘and tested b hydraulic 
pirauly os F y 





springs acting through the bevelled rings. In Fig. 17 a Rams- 
bottom ring is substituted for the asbestos rings. Fig. 18 is 
packed by Ramsbottom rings, but an imyrovement is effected on 
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feed ina lathe. Eighteen threads periuch of diameter} pressures: Fro. 21 
of face. Both spira's are )ight handed, so that they do| A commenced to leak at 2300 Ib. per square —_. sees 
not fit into each other. Spigot 6gin. inside diameter. | B quite tight at 2800 Ib. (no higher pressure avail- 
| | able.) age ~ 
B. Concentrically corrugated) Corrugations formed by a chaser, sixteen per inch, those | NY ON 
| spigot. | of a pair of flanges dropping into one another. | Ly MIZEX \\ 
| Diameter of spigot = 6Zin. | RA EN 
C. Cambered faces. | Machined faces only ; finishing cut light, and with very |C D E all tight at 300 Ib. steam, subsequently tested Was LN 
fine feed. About 0-00lin. camber on each flange. under hydraulic pressure :— WSF : ‘\ 
| Ccommenced to leak at 2100 Ib. ge ‘ N 
D. Roughed. Flanges surfaced and roughed with a file. | D pe a 1850 ,, z= ‘ B 
E. |Flat, machined. Same as C, but no camber. E a ve 2200 ,, | .= IS 
A, B, C, D all made with thin red lead and oil. \C re-made with £0-mesh gauze and red lead was tight | A iN 
E with 80-mesh wire gauze and red lead. at 2500 Ib. | Ls 
| Gun-metal castings. N 
F. Corrugated. |One flange corrugated concentrically jin. pitch to within |All tight under 300 Ib. steam pressure. : 
| gin. of bore of pipe, the other flanges of pair plain. |Under water test :— 
| F leaked slightly at 1700 Ib. 
G. Grooved. Slight concentric grooves on flange jin. pitch, other | { 3 


| flange plain with slight camber. 


F and G made with thin paint of red lead and oil. 


The low-pressure cylinder was only occasionally divided ten 
years ago, and the greatest diameter was 113in. In the case of 
the Campania such a division was made, and although the power 
was nearly 50 per cent. greater than in the ship with 113in. low- 
pressure cylinders, the diameter of the largest cylinders was only 
98in, Experience has shown the enormous importance of balanc- 
ing forces in the reducing of vibration, so that there has been a 


G ” ” ” 
| When re-made all commenced to leak at 2200 Ib. 


In the earlier high-pressure cruisers using 210]b. steam, the ratio 
of low pressure to high-pressure was 5°66, whereas with the 155 lb. 
steam in former ships with cylindrical boilers the ratio was 5. In 
later ships, with 2501b. pressure, it has been increased to 71. 


Turning to quadruple-expansion engines, the ratio of low pressure | 


to the high-pressure ranges higher than in the case of merchant 
steamers with triple-expansion engines using the same steam 
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further encouragement to divide the third stage or fourth stage | pressure. In the case of twenty quadruple-expansion engines built | 

cylinders: always provided that tandem cylinders are —— | recently the ratios are :— 

couples to balance each other. In this way, even although the | L.P. 2nd I.P. Ast I P. | the system shown in Fig. 17, by the application of tap-bolts 

FOE LaPeer bapa pe =a | forming an adjustable pi A J for the springs. This enables the 
— ‘ 96 


Fig.9. Sections of Copper Joint Rings. Fill size 


Section N° 1. A 


It certainly would be useful to have 
an authoritative series of tests on this 
question, and on its bearing upon 
economy, but it is difficult, if not 
impossible, in ordinary sea working 
to approximate the same conditions 
in several similar ships, eliminating 


pressure of the ring against the valve and of the valve against the 


Two Engines of approximately 3,000 H.P. compared. 
Fig. 24. Torpedo Boat Destroyer Engines, 3,000 I.H.P. 
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ars ee sabia » ; other variants in order to arrive at a : 
NP 2. Pa erring: up to ie wches dia’ (outside) definite conclusion on one such ele- —— 
ment. Dnata, however, might be { 
| collated say from some of the fair- 
Ne 3. | sized experimental engines in college OQ) 0 


ForringsaboveiR ” ” ” 
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and upto 20 ” ” is 


sa oe ringsabove 20” ” ss 


power, the largest cylinder is only 106° 3in. against the 113in. in | 


the 10,000 indicated horse-power engine of ten years ago; the 
relative steam pressures being 220 lb. and 150 lb. Larger 
diameters are certainly not desirable, but there is no reason why 
with higher steam pressure a larger number of expansions should 


not be adopted with multiple cylinders, because any increase in | 








laboratories, a notable one being that 








in the Durham University College of 
Science at Newcastle-on-Tyne. Such 
results as have been published regard- 
ing its experimental working seem to 

















show that for both triple and quad- 


























ruple engines the total number of 
expansions may be kept compara- 
tively low for true useful horse-power 





























efficiency, that consequentiy the 
cylinder ratios may be kept small, 
and that the late cut-offs and con- 
sequent drops in receiver pressure so 


Fig. 25. 





Merchant Vessel Engines, 3,000 I.H.P. 
































the number of cranks tends to decrease the vibration. ,The | produced can be definitely deter- 
| mined to be of such value as to give 
Fig id. Fig. i. : = oe eigen horse-power, ; 
“ ARG: “Kaiser Wilhelm der Grosse” ut rather on the steam consumption —— 
— pron ps soap per economy, not necessarily on the jo A " 3 oS ol 
< ; bi basis of steam consumption per effec- 
r++ c++ fer b—y pom tee chm | tive horse-power per hour, a 
iMP'] he] f uP) uP 1 LP HP.'| Steam jackets of cylinders.—With ~ 
a re ee : higher steam pressures, and particu- as 
Lp | Pp. | LIP Vi Ors larly with superheated steam, the 
2 ; necessity for steam jacketing in the es 
Dam DH high-pressure cylinders at least is not 
5 rf so great; but there are few cases in = 
first-class practice where the jackets | 
Fig. 12 Fig.13 are = so fitted, although a | 
Sr “ wy ) in ordinary marine practice liners are 
‘Deutschland. (1900) HUS King Alfred. (1901) fitted in the uate to ensure a Ae a —S} 
sg} 35.000 IHP 30000 LHP hard close-grained rubbing surface, 


i re See Plates 10 to 13. 
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diagrams—Figs. 10 to 15—show that multiple cranks with recipro- 
cating “—_ can be so arranged as to minimise the disturbing 
forces, and the r sult in the case of the Deutschland, in which the 
author recently crossed to America, is that the vertical vibration 
measured at the extremities of the 684ft. ship was only ,*;in. 

Cylinder ratios. —With increased steam pressure there has come 
@ general increase in the average ratio of low-pressure to high- 
pressure cylinders. Ten years ago, when the steam pressure was 
about 158 Ib., the average ratios for twenty-eight triple-expansic n 
engines were as follows :— 





Fig.15 
Kaiser Wilhelm II.” (1902). 





| with H.M.S, Argonaut showed that 


but very often steam is dispensed 
with in the jackets. Recent trials 


better results were got without using 
steam in the jackets, and the same 
result was shown in some more recent 
trials with the machinery of H.M.S. 
Hyacinth, made under the supervision 
of the Water-tube Boiler Committee. 
In the slow-running engines of the 
merchant service, having an early 
cut-off, jackets are still found to be 
beneficial, but only to a limited ex- 
tent, and there can be no doubt that 
as pressures increase, the use of steam 
in jackets will be dispensed with. 
Slide valve relief rings. —The changes 
which experience with higher steam 
pressures have necessitated in the 
design of slide valve relief rings for 
intermediate and low-pressure cylin- 
ders are shown on Figs. 16 to 23, the 
rings being illustrated as mounted in 
the slide valve casing doors. Figs. 
16 to 18 represent rings as fitted for 
the intermediate-pressure and low- 
pressure slide valves of naval engines 
with a steam pressure of 1551b. per 
square inch, as was usual prior to 



































O | 0; | | 


-~ x 5 


























ok 

















the adoption of the water-tube boiler, 


(Both drawings aré to same scale.) 


In Fig. 16 the ring A, which bears 
ae A Ps on the back of the slide valve, is of a 
6-77 9.56 “as bronze, and steam is prevented from passing around the back | face to be varied. In Fig. 19, which is an arrangement fitted to 








an engine working with steam at an initial pressure of 2201b., this 


of it by the two ri of rubber-centred asbestos king shown 
tp secon adjustment was not fitted, although the example is more recent 


behind it, and kept pressed against the walls of the recess by the 
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than to Fig. 18, but the engines to which they were supplied were 


of very is t type. 

Figs. 20 and 21 illustrate the arrangement in use in the engines 
of naval vessels where the boiler pressure is 3001b. The former— 
Fig. 20—is an early example of the Vickers ring system, which 
has given ne results. In this case steam is prevented 
from passing by metallic packing rings of pe hey ag sections. 

The load is adjustable by tap-bolts and washers as in Fig. 18, 
but the addition is made of a stop to prevent the valve from 
lifting off its face more than will allow any accumulated water to 
be — forced out of the cylinder. Fig. 21 is a later and 
improved form developed from Fig. 20. The earlier design— 
Fig. 20—suffered through having to be made to suit the casing 
covers. In the later arrangement the cover was designed to suit 
the rings, and thus a better form of ring was made possible. The 
tail of the yap. ae piece is clear of the bottom of the hole in 
the end of the adjusting tap-bolts, so that the valve can lift from 
its face as in the other examples, the amount of lift being limited 
to any desired amount by other long tap-bolts fitted at certain 
points on the same pitch circle as the spring adjusting bolts. 

Figs. 22 and 23 are examples from recent mercantile marine 
engines working with steam of an initial pressure of 200lb. and 
175lb. per square inch. The later of these two arrangements 
embodies the metallic packing devices used in recent naval 
practice. 

Piston speed.—Reference has already been made to the increase 
in piston speeds. In the case of fast ocean-going steamers, as well 
as in naval ships, there has been a marked increase. The following 
table gives the speeds for the various types :— 


Piston speed 
per Stroke. 
minute. 

ft. ft. in. 
Ocean-going passenger steamers of high speed .. 950 .. 5 6 
Intermediate ocean-going steamers... .. .. .. 750 .. 4 6 
ase, fn pee en 530 .. 4 0 
High-speed cross-Channel steamers.. 880 .. 2 9 


; ba ye"; “seo meine more oiention og given to the 
ubrication o' e working parts, especially of the lower s of 
the crank and main bearing brasses. yee Aes has been aoa to 
accrue from the grooving of the bottoms as well as the tops of all 
crank main and crosshead brasses, as it insures free circulation of 
the lubricating oil. It can scarcely be said that a large propor- 
tion of recent accidents or breakdowns have been due to high 
s of rotation, care in selection of the materials of construc- 
tion and in the design of working parts having reduced to the 
minimum the chances of failure, while at the same time 
———e those in charge of machinery with increasing con- 
ence. 

The diameter and strength of shafting.—There have been frequent 
failures of tail end shafts, which have led the various registries 
to modify their rules in the direction of a greater margin of 
safety, while special recommendations have been made to pre- 
vent corrosion in the stern tube; but it may suffice to give a 
table showing the increase in size of shafts required by the 
various registries. The sizes are worked out for a three-crank 
vertical triple-expansion engine, having cylinders 23in., 38in., 
63in. diameter, and a stroke of 45in., the working steam pressure 
being 180 1b. per square inch. 


Comparative Diameters of Shaft for an Engine of the Same Power 
in 1890 and 1900 by Various Authorities. 











\Crank shaft. Thrust. Tunnel. | Propeller. 
| 1890. | 1900. 1890. | 1900. | 1890. | 1900. | 1890. | 1900. 
in | im im. | in. | in. | in. | in. | im 
diam. | diam. diam.| diam. diam.! diam.) diam.| diam. 
Lloyd's .. .. | ME} 123) Mg] 123) Ud) ng) Uz] 13 
BoardofTrade ..| 119) 13 119) ZY My) ME) 1g} 14 
| j | 
British Corporation| 113} 123 1} | 123 1}| Mg) 123] 123 
Bureau Veritas 12i | 12} 12k | 12h ni | 12 | 193 | 143 











The percentages of increase in the strength of the above shafts 
made to existing rules as compared with the rules dated 1890 are 
as follows :— 


Crank Thrust Tunnel Propeller 
shaft. shaft. shaft. shaft. 
Per cent. Per cent. Per cent. Per cent. 
(ea eee 17 17 14 36 
o! ioe. 6 0 0 a BO «ao BS 
British Corporation .. 17-5 ws. Rw 9D 


Stresses upon materials in cargo steamers versus torpedo boat 
destroyers’ engines.—While dealing with the subject of the strength 
of materials, it may not be without interest to indicate the extremes 
met with in modern marine engineering practice, as exemplified by 
the case of modern cargo steamers’ engines and the propelling 
machinery of a 30-knot torpedo boat destroyer. Figs. 24 and 25 
present a contrast diagram—drawn to the same scale—of engines 
for each vessel, and the table below shows the stress in pounds per 
square inch on the various parts of the twoengines. From this it 
may be seen that the stress in the case of the destroyer is almost 
double, so far as the crank shaft and piston-rod is concerned. A 
destroyer is an instrument of warfare where everything is sub- 
servient to the one dominant desideratum—high speed, and the 
risks run in a naval fight will not be associated only with the 
machinery. 


Stress in Pounds per Square Inch on Various Parts of Main 
Engines for Cargo Vessel and Torpedo Boat Destroyer. 

















Cargo steamer. _ T.B. destroyer. 
3750 I.H.P. 8000 I.H.P. 
80 revolutions. 890 revolutions. 
7500 I.H.P. LH.P. 
a ‘hi A C hi A 
Ib. per sq. in. Ib. per sq. in, 
OS ee ee 3200 6700 
Piston-rod body (tensile).. .. .. 2370 5275 
Connecting-rod bolts, bottom end. . 5200 8875 
Piston-rod screw... .. .. «. «- 4150 9150 
.P. cylinder barrel at test pressure 4175 4400 
I.P. cylinder barrel at test pressure 3230 4700 
L.P. cylinder barrel at test pressure 2580 2280 
Factor of safety connecting-rod bolts 12 7-575 
= »  Ppiston-rod body .. 26-4 12-75 
a »  Ppiston-rod screw .. 13-2 7°35 
Minimum tensile strength, stecl .. 28 tons 30 tons 
99 cast iron 8 » 9 » 


” ” 





Typical engines illustrative of general practice.—In Figs. 26 to 38 
there are reproduced drawings of various types of engines to 
illustrate the general practice so far as the arrangement of 
cylinders, valves, working parts, and framing are concerned. Two 
steamers successively built for the service of the Lancashire and 
Yorkshire and London and North-Western Railway companies 
between Fleetwood and Belfast serve to show in what direction 
changes have been made in Channel steamer practice. The Duke 
of Lancaster was built in 1894 and the Duke of Cornwall in 1893. 
They are practically identical ships, and the engines of the former 
are illustrated in Figs, 26, 27, 28, and the engines of the latter in 
Figs. 29 and 30. It was stipulated that there should be a large 
reserve of power in order that a voyage ordinarily completed in 
64 hours might be accelerated to 54 hours to “‘ catch the tide.” 
Both have twin screws. The earlier boat was fitted with three- 
crank triple-expansion engines, 24in., 36in., 55in. by 33in., 160 lb, 





ressure, developing 5400 indicated horse-power at 150 revolutions. 
he later boat has four-crank triple-expansion engines, 22hin., 
34in., 38}in., 384in. by 33in., 180 fb. pressure, indicating about 
5700 indicated horse-power at 160 revolutions. The rise in boiler 
pressure will be noticed, and the increase in revolutions, and con- 
sequently of piston speed. The latter engine is arranged on the 
Yarrow, Schlick, and Tweedy balancing system, 


(To be continued.) 








AMERICAN NOTES. 


(From our own Correspondent.) 
New York, August 6th. 

Tue American iron and steel markets are spoken of as being 
very quiet all around. This is true in the sense that only a mode- 
rate volume of business has been done for forward delivery. The 
result of the latest conference of the steel workers with Mr. 
Morgan was that the United States Steel Corporation would sign 
the scale for all the union mills only, the non-union mills to be run 
as heretofore without signing of scale, and that non-union men 
should be permitted to work in union mills. The next move must 
be taken by the Amalgamated Association, and if that body 
carries out its registered threat, there will be a general strike. 
As to the outcome of such a course, there seems to be very little 
room for doubt. The demands of the country for crude and 
finished iron and steel products were never greater or more urgent. 
So far as managers are able to see, and so far as general compre- 
hension takes one, it seems the requirements for furnace and mill 
products must very greatly increase. ere is no expression of 
opinion that indicates too much material is likely to be made. 

There are two or three score of new works of huge dimensions 
either under construction or projected, but no authority has 
yet arisen to say that this capacity will deluge the market. Yet 
it is a subject that ought to make investors think. The ex ion 
is so great and so sudden. It would appear a world market will 
be a necessity. Railroad building has been the broad basis of 
activity, even when the new mileage has not lately averaged 4000 
milesa year. The entire railway system has been and is being re- 
organised and rebuilt as to road-bed, rolling stock, and motive power. 
This process willcontinue. Bridge builders are the busiest on the 
list, and engineers familiar with the situation say that for two 
years to come productive capacity will be strained to cover demands. 
All this is, of course, very gratifying, especially so as the present 
cost of raw material affords such excellent margin when worked 
up with finished products. The steel rail makers are sold up 
practically to the close of the year, but there is a holding back in 
ordering for next year owing to several things, but the chances 
are that the rail makers will continue to have their way as they 
have had, and pile up fortunes on rails at 23 dols. The great 
drought in the West is about over, and serious as was the loss to 
maize, it was greatly exaggerated. The machinists’ strike is 
practically over, with results substantially favourable to the 
workmen. 








LAUNCHES AND TRIAL TRIPS. 





ILFORD, steamship ; built by, the Northumberland Shipbuildi 
Company, Limited, Howdon ; to the order of, Watts, Watts, an 
Co., London ; dimensions, 372ft. long, 48ft. broad, by 30ft. 10in. 
deep ; to carry, 7000 tons cargo ; engines,  pigg sores 244in., 
40in., 68in. by 48in. stroke, pressure 180 1b.; constructed by, 
North-Eastern Marine Engineering Company ; launch, August Ist. 

Roma, steamship ; built by, Joseph L. Thompson and Sons, 
Limited, Sunderland ; to the order of, Rowland and Marwood’s 
Steamship Company, Limited, Whitby ; dimensions, 342ft. long, 
49ft. 6in. broad, by 27ft. 6in. deep; engines, triple-expansion, 
243in., 40in., 60in. by 45in. stroke, pressure 1601b.; constructed 
by John Dickinson and Sons, Limited ; launch, July 30th. 

ELSWICK GRANGE, large steel screw steamer ; built by, Robert 
Stephenson and Co., Limited, Hebburn; to the order of, the 
Elswick Steam Shipping Company, Limited, Newcastle ; dimen- 
sions, 340ft. b.p., 47ft. beam, 29ft. 10in. deep ; to carry, cargo; 
engines, triple-expansion, pressure 165 lb.; constructed by, Richard- 
sons, Westgarth, and Co., Limited; launch, August Ist. 








ELECTRICITY WORKS AT SHEFFIELD.—The Sheffield Corporation 
contemplate a large expenditure in the development of their 
electric light undertaking. At the last Council meeting, held on 
the 14th inst., it was decided to apply to the Local Government 
Board for sanction to borrow £83,257 10s. 4d. in respect of capital 
expenditure up to June 30th, 1901, and a further sum of £500,000, 
the amount of the estimated capital expenditure on mains, and in 
connection with ordinary extension of the undertaking up to 
June 30th, 1902. A large portion of the money is required for the 
purchase of land, and the erection and equipment of the new 
power station. 

BeecH Rartway SLEEPERS. — Observations made in Alsace- 
Lothringen on creosoted beech sleepers, laid down on two railways 
in 1868-9, have called attention to their long life, about 86 per cent. 
having been still in use so late as in 1897. In the Elberfeld 
district only 13 per cent. of beech sleepers, impregnated with a 
mixture of creosote and zinc chloride, had to be taken out after 
thirty years’ service. On the Eastern of France Railway, after 
being in use twenty-one years, only 6°4 per cent. of beech creosoted 
sleepers had to be renewed in 1892 against 26°7 per cent. of 
creosoted oak sleepers, and 52 per cent. of untreated oak sleepers. 
During a period of twenty-four years, on the same railway, only 
12 per cent. of cresoted beech had to be renewed against 45 per 
cent. of creosoted oak, and 67 per cent. of unimpregnated oak 
sleepers, the respective cost of each being 3 francs 60 cents—3s,— 
and 6 francs. This long life of the creosoted beech sleeper is 
attributed by Herr Schneidt, a former traffic manager on German 
railways, to the fact that beech absorbs far more creosote than 
does oak, a thoroughly dry beech sleeper absorbing from 30 to 
35 kilos. —mean 72 1b.—under pressure. 

LINCOLN WATER SUPPLY—THE LARGEST WATERWORKS BORING IN 
ENGLAND.—It will no doubt be remembered that up to the present 
time the record for large water borings has been held by Gains- 
borough, in Lincolnshire, and itis thereforenatural to find that the 
first attempt to beat this record is to be made by the capital city 
ofthe same county. The Corporation of Lincoln, having been 
advised by many eminent geologists as to the feasibility of obtaining 
an additional supply of water from the new red sandstone, 
consulted Mr. Percy Griffith, Assoc. M. Inst. C.E., F.G.S., of 
Westminster, who, having acted for the Gainsborough Urban 
District Council, was considered to have special experience in this 
class of work. Specifications having been prepared, tenders were 
invited for a boring 2176ft. deep, lined with 30in. tubes fora depth 
of 400ft., and terminating not less than 12in. diameter. Seven 
tenders were received for this difficult work, and the Corporation, 
on the advice of their engineer, have now accepted that of 
Charles Chapman and Sons, Limited, of Salford, amounting to 
£14,605. The time allowed for the completion of the work is four 
years, but it is confidently anticipated that by taking ample 
precautions against accidents a much shorter period will suffice. 
The following is a list of the tenders received :—Thomas Matthews, 
Pendleton, £21,645; W. Hill and Co., Westminster, £19,630; 
Vivian Boring, &c., Company, Limited, Whitehaven, £18,471 ; 
British American Well Works, London, £18,000 ; Stourbridge Well 
Boring Company, Stourbridge, £17,947; Charles Chapman and 
Sons, Limited, Salford—accepted—£14,605; John ‘Thom, Patri- 
croft, £11,970. 





THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

THERE is much more doing this week than last in the iron trado 
owing to the Bank Holiday ss of the way, and ironmasters 
are giving more attention to business, The condition of the 
market will repay attention, since the tendency continues decidedly 
towards improvement, and prices need watching. No one will be 
wise who just now treats matters with too loose a hand. Notwith- 
standing the tale told by the July Board of Trade returns, pro. 
spects mostly are regarded as more satisfactory, and merchants seem 
more ready to place orders to the end of the quarter. Manufac- 
turers on their side point to the recent pressure for deliveries and 
the continued firmness of coal values as indicating further advances 
in prices shortly. The higher values of North Staffordshire finished 
iron are also mentioned as evidence that South Staffordshire prices 
will be maintained, if not advanced. 

‘fo-day, Thursday, in Birmingham, and yesterday in Wolver. 
hampton, finished iron quotations were rather better, common bars 
being £6 10s, to £6 15s.; merchant bars, £7 10s.; and best bars, 
£8 10s. These last are very steady as a result of good contracts, 
one leading maker of best plates and bars being reported to have 
booked enough orders to last till the end of October. In the bar 
trade complaints are just now heard in some quarters of the 
difficulty of precuring skilled workmen. Some of tbese have 
gone to the North of England, and others to America, 

Hoops at date are quoted £7 10s. for ordinary gauges, , 
£7 17s, 6d. for 20 w.g., and £1 per ton extra for other thin gauges, 
Gas tube strip remains at the Association figure of £6 7s. 6d. to 
£6 10s., and rivet iron is £7 to £7 10s. 

Sheet iron makers are not so strong in prices as might well be 
expected, considering the exceilent trade doing just now by the 

alvanisers in corrugated material. The fact of the matter is, 
owever, that orders for black sheets are not confined to Stafford- 
shire makers as they formerly were, but galvanisers have the choice 
of drawing supplies from South Wales, Lancashire, or even the 

North of and, if they are so disposed, and this keeps down 

Staffordshire sheet iron prices. A great change has come over this 

branch of trade in recent years, pt the monopoly of manufacture 

which this part of the kingdom once —— with resultant 
excellent prices, is ours no more, Sheets of 20 w.g.—soft— 

material are quoted this week £7 17s. 6d., hard sheets of 24 w.g, 

£8 to £8 2s. 6d., while hard 27 or 28 gauge are £8 12s. 6d. 

Galvanised sheets are £11 5s, to £11 10s., f.0.b. Liverpool, for 
24 w.g., packed in bundles, and makers note with satisfaction an 
expanding export demand for this iron. In July the total was 
24,618 tons, which compares favourably with the 22,000 tons only 
of June, as well as with the 23,337 tons of the first month of the 
year. Com with midsummer last year also the export 
demand has improved by no less than 5200 tons, and on two years 
ago by 5850 tons. 

The principal markets for galvanised sheets continue to be, Aus- 
tralia, which last month took tons ; India, which took 3650 tons; 
the Argentine, 3000 tons; and South Africa, 3000 tons, It is en- 
couraging, as showing that the worst effects of the war are passing 
away, that lust month the exports to South Africa showed an 
improvement, compared with July last year, of 600 tons, and com- 
pared with July two years ago, of no less than 1100 tons, 

The demand for steel is all that can be desired, but an improve- 
ment in prices would be welcome, It is possible that the strike in 
America, if sufficiently long continued, may work an advantage to 
this district. Certainly, it should discourage any would-be buyers 
of American steel on this side, and also give British steel a better 
chance in neutral markets. At the present the steel works are all 
active, on the basis of £6 15s. to £7 5s. for plates, £5 15s. to £6 5s, 
for girders, and the same for angles. elsh black plate, cut to 
sizes for trunk-making and working-up purposes, is £9 15s, 
delivered here. 

Pig iron is selling well, and vendors have the command of the 
market, arising out of the restricted production. Purchases 
cannot be made so favourably as a month ago. Common Stafford- 
shire pigs are 45s. to 46s.; all-mines, 52s. 6d. to 60s.; and best 
ditto, 75s. to 80s. Midland pigs are 47s, 6d. to 49s. for North- 
—-, and 49s. 6d. to 51s. for Derbyshire forge sorts. Supplies, 
both of forge and foundry pigs, continue on a limited scale, especially 
of some favourite brands, and here and there consumers are taking 
alarm. Deliveries for early consumption are difficult to get, yet 
there are no indications of any enlargement of production. Blast 
furnace owners declare that prices have not yet reached a level 
that would tempt them to blow in additional plant, particularly in 
face of the resumed dearness of coke. 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 

Manchester.—That the gradual hardening in prices during the 
last two or three weeks has ——— about a decidedly stronger 
position in the iron market generally is now being freely recognised, 
and the only uncertainty is as to whether the improvement is a 
permanent one or simply a temporary fluctuation of the market. 
Strong opinions are entertained on both sides of the question. The 
short supplies of iron, and the fact that current prices are 
barely covering cost of production, are, on the one hand, urged as 
reasons why prices will more probably advance than come lower. 
On the other hand, those who believe that the recent upward move 
is not likely to last, argue that there is no sufficient prospective 
activity in the large iron-using industries to back up higher prices, 
and that with slackening requirements the market will, of 
necessity, have to find its natural level. The probability would 
seem to be, that for some time ahead the market may move on 
steadily, with no further very material change in prices, 

Business for the most part on the Manchester iron market con- 
tinues slow, and the upward move in prices has perhaps, if any- 
thing, tended rather to check business, consumers not being at all 
eager to place out orders at any higher rates. Both makers and 
manufacturers, however, are taking a very firm stand, and in 
some instances are indifferent about booking new business of 
any weight, even at the full current quotations, and where 
buyers have orders to give out they can only be placed at a 
substantial advance on the prices which would have been readily 
accepted only a few weeks back. Lincolnshire makers, who 
have very little iron to offer, and in some instances are 

ractically out of the market, decided at a ting held last 

riday to advance their minimum basis all round 1s. per ton. 
This has been followed by a stiffening in other brands which com- 
pete with Lincolnshire here. La ire makers are now quoting 
56s. 6d. to 57s., less 24, for No. 3 foundry ; the minimum for Lin- 
colnshire is 50s, 6d. net, with orders difficult to place at this figure, 
and Derbyshire averages not less than 54s, 6d. to 55s. net, 
delivered Manchester. Forge qualities, delivered Warrington, are 
now quoted 50s. 6d., less 24, for Lancashire, and 49s, 2d. net for 
Lincolnshire ; but makers have so little to offer that these quota- 
tions are scarcely more than nominal. Middlesbrough iron, not- 
withstanding some fluctuations in warrants during the week, is 
firm at the advanced rates noted in last report. In exceptional 
cases 54s. 4d. might be taken, but the average quoted price is more 
nearly 54s, 10d., with makers asking for some special brands 
55s, 4d. net by rail Manchester. Scotch iron is firmer, but with- 
out quotable change, Eglinton averaging about 59s. to 59s. 6d., and 
Glengarnock 60s. net, delivered Manchester docks, 

In the finished iron trade both Lancashire and North Staf- 
fordshire makers report a considerably increased business 
for bars, works in some cases being now wa booked for more than 
a month ahead, and the low quotations ruling of late have been 
altogether withdrawn. The ire makers at a meeting in 
Manchester on Tuesday decided to bring up the minimum basis 
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price for bars to £6 10s., and quotations for North Staffordshire 
qualities remain at £6 10s. to £6 15s., delivered here, with advances 
quoted upon these figures in some cases, For hoops delivered 
here list rates are maintained at £7 2s, 6d, random, to £7 7s. 6d. 
special cut lengths, and 2s. 6d. less for shipment, and sheets are 
steady at about £8 7s. 6d. per ton. Nut and bolt makers are 
booking a fair amount of orders, and are tolerably firm in holding 
to their list basis prices, 

An active tone continues to be reported in the steel trade, with, 
for the most part, a further hardening in prices. Hematites are 
strong at the advance quoted last week, 69s. to 70s., less 24, 
representing the minimum for No. 8 foundry, delivered here. 
Local made billets are still £4 15s. net Warrington, and £4 16s, 3d. 
net Manchester, the keen competition of German billets for the 
present preventing any appreciable upward move. Angles are 
relatively low, but could hardly now be bought under about £6 to 
to £6 2s. 6d. Bars are firm at £6 10s. to £6 15s, Common plates 
are scarcely obtainable at less than £6 10s., whilst for boiler plates 
makers are not now quoting under £6 17s. 6d. to £7, delivered in 
this district, and it would be only under very exceptional conditions 
that orders could be placed at anything below these figures, 

The usual monthly returns which have so far come to hand from 
the engineering e unions seem to show a — slackening off 
from the exceptional position of employment that has obtained 
for some time past, and this is confirmed in one or two 
branches of engineering, but otherwise activity is being very well 
maintained in most of the leading departments throughout Lanca- 
shire. The Steam Engine Makers’ Society reports a small increase 
in the number of members on donation, but the average, either 
locally or for the oat Seay, is still only about 1 per cent. 
In the United Machine Workers’ Association the position is less 
satisfactory, the proportion of unemployed being 3 per cent. 
throughout the organisation, and 2} per cent. in the Manchester 
district. As to the position in the various branches of engineering, 
I =e ee that the Lancashire boilermaking trade has perhaps 
not been so busy for many years past, and amongst electrical 
engineers there is still quite a pressure of work, whilst locomotive 
and railway carriage and wagon builders continue exceedingly well 
supplied with orders. Builders of electric cranes are also fully 
employed, and a fair amount of constructive engineering work is 
being given out, 

Heavy stationary aie builders are not securing much new 
business, but in the ler type of high-speed engines there is no 
scarcity of orders. Inthe machine tool-making trade, as I have 
previously reported, there is, at most establishments, a slackening 
down as old orders run off, except where firms are engaged on 
heavy tools for marine work. Amongst textile machinists some 
improvement is here and there reported, but this is not as yet of 
any general character, and for the most part extreme depression 
still characterises this branch of industry. 

Dowson, Taylor, and Co., of Manchester, have brought out an 
improved automatic receiver and feed-pump, which is specially 
adapted for collecting water under pressure from steam-heating 
installations, &c., and returning it to the boilers at a high 
temperature. In this arrangement the steam in the pipes, as it 
condenses, falls by gravitation into the receiver, and the operation 
of the pump is controlled automatically by means of a solid vitreous 
float. When the water in the receiver reaches a certain level the 
action of the float sets in operation a positive acting regulating 
valve, steam being thereby admitted from the boiler to the pump, 
which is at once started automatically, and the water from the 
receiver is pumped into the boiler until the level is reduced to a 
point at which the valve shuts off the steam, and the action of the 
pump is automatically ome The speed is regulated according 
to the quantity of water flowing into the receiver, and the water is 
pumped into the boilers at a very high temperature. It isclaimed 
that by this apparatus steam traps are superseded, and there is 
also an absence of water-hammering in the pipes. 

In the coal trade the position remains practically without altera- 
tion. Collieries continue very irregularly employed, the average 
time worked being about three to four days per week. For house- 
fire coals there is perhaps a little more inquiry, but the demand is 
still extremely slow, and considerable stocks are accumulating. 
Basis pit quotations are unc ed, but on special clearance sales 
prices continue irregular, and buyers prepared to take a 
like quantities could in many cases purchase at about 1s, under the 
quoted list rates. 

Common round coals still move away but indifferently for iron- 
making, steam, and general manufacturing p and the 
extremely low figures at which cargoes are to be bought for ship- 
ment are evidence that a good deal of common round coal that 
cannot be di of inland is being pushed for clearance sale at 
the ports, e average key prices for inland sales of steam 
and forge coal remain at about 9s, per ton, but special transactions 
— no doubt, in some instances, be put through at under this 

gure, 

For engine fuel a fairly steady tone is still maintained. Holiday 
stoppages in manufacturing centres are here and there temporarily 
throwing a considerable quantity of slack on the hands of coal- 
owners, but generally there is no great surplus of the better 
qualities on the market, and although itis exceptional where 8s. 6d. 
is being got, 8s. remains a very fair average for the better descrip- 
tions, with inferior sorts ranging, according to quality, from 6s. per 
ton at the pit mouth. 

The ag | trade remains tory A in a very unsatisfactory 
condition, and common round coal is offered at the ports at 
extremely low +e Some of the inferior sorts can be bought 
from as low as 9s, 6d., and 9s. 9d. to 10s. 3d. may be taken as 
ads about average figures for steam coal delivered Mersey 


ports, 

Coke is in fairly brisk request, with prices still tending to 
harden; but as some of the makers are preparing to increase their 
production, this may have an effect upon the market later on. 
Good Lancashire foundry cokes are firm at about 24s. to 25s. at the 
ovens. For good washed Lancashire furnace cokes 13s, up to 14s. 
at the ovens is now being quoted, with good washed Yorkshire 
furnace cokes 12s, to 12s, 6d., and unwashed sorts lls, 6d. to 12s. 
at the ovens. 

Barrow.—There is considerable firmness in the hematite pig iron 
trade, and business shows an improvement all round. Orders are 
likely to increase, and makers in the meantime are very fully 
employed, and very well off for orders, There are only 33 furnaces 
in blast, compared with 42in the co nding week of last year, 
but the furnaces have been put on slack blast at Millom, owing to 
the scarcity of water. These, however, may be expected to be 
soon at work again, as heavy rains have been experienced this week. 
Stocks of warrant iron have been increased during the week by 547 
tons, and there is now on hand 20,676 tons, or an increase of 1934 
tons since the beginning of the year. Makers are still quoting 61s. 
to 62s, for mixed Bessemer numbers net f.o.b., and warrant iron is 
at 60s, 9d, net cash sellers ; 60s. 4d. buyers. 

Iron ore is in better demand, and sales have been on a rather 
fuller scale of late, especially in better sorts, which still command 
a market value of 12s, 6d. per ton net at mines. Better sorts of 
iron ore are quoted at 14s. to 16s. per ton ; while Spanish ores are 
in large consumption, and are selling at 14s. 6d. to 15s. per ton 
delivered at West Coast ports. 

The steel trade is very steady, and makers are very well sold 
forward. There is a good demand for railway material, and for 
— girder rails, the latter wholly for home use, and the 
former for pry foreign, and colonial railways. Heavy steel rails 
are quoted at £5 5s. per ton, and are not likely to advance unless 
they are forced up vy higher prices of pig iron and fuel. Low 
ranges of quotations are best calculated to check foreign competi- 
tion, Indeed, that to some extent has already been checeed b 
the steel strike in America. Ship plates are in steady demand, 
both for wal Dye light classes. kers are very busy, and are 
likely to remain so, as some good tonnage orders;have been given 
out, Steel castings for ship construction and marine engineeri 
work are being given out freely. Billets, slabs, hoops, ani 








merchant steel of all sorts are in good demand, and the mills are 
very regularly employed. 

oO new orders are agentes in local shipbuilding circles, but 
negotiations are pending for a large volume of work. H.M. first- 
class armoured cruiser Hogue, built by Vickers, Sons, and Maxim 
at Barrow, will be ready for sea at the close of thismonth. H.M.S, 
Euryalus is at Laird’s Dock at Birkenhead, where she has sus- 
tained some damage by slipping off her blocks, 

Coal and coke quiet, but a better demand is looked for. 

se is fairly employed. Exports of pig iron last week from 
West Coast ports represented 7322 tons, and steel 8137 tons, being 
a decrease of 628 tons of pig iron and an increase of 2168 tons 
of steel over the corresponding week of last year. The aggregate 
shipments this year have reached 206,701 tons of pig iron and 
277,397 tons of steel, being a decrease of 245,442 tons of pig iron 
and an increase of 19,896 tons of steel. 








THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 

THERE is very little change to report in the condition of trade in 
the coalfield. Business, however, is not at allin a satisfactory state, 
although the frequent holidays, owing to feasts and other causes, 
diminish the output, and assist, through restricted supplies, in main- 
taining values, The gas coalowners have been labouring hard to 
maintain the price they had fixed upon for the renewal of contracts 
this season. at price was 2s, 6d. reduction on last year’s rates. 
Several important contracts have been made on this basis, and in 
other instances gas companies have been able to contract on easier 
terms, and in the remaining arrangements which have to be effected 
it is hard to see how the coalowners can resist making further con- 
cessions. The South Yorkshire and North Derbyshire Gas Coal- 
owners’ Association are much in the same position as the Steam 
Coalowners’ Association, which, after a stiff fight, had to give in to 
the railway —— Gas coal is at present being bought in the 
open market at 10s. to 11s. per ton. 

House coal is again rather weaker, although local buyers are 
obtaining no advantage thereby. There is a steady demand for 
London, while the ——— of the Eastern Counties are fully 
up to the average. Pits are working badly, purchasers are hold- 
ing off in the hope of obtaining what they want at cheaper terms. 
In several instances — lots have been bought to clear stocks ; 
as a rule, however, there is no urgency shown by coalowners to 
sell. Very little hope is held out of values being lower this 
season. Barnsley house is now quoted at 10s, 6d, to 11s, 6d. per ton, 
Silkstones 12s. to 13s. per ton. 

In spite of the Grimsby strike, steam coal continues fairly satis- 
factory except in regard to export, in which South and West 
Yorkshire collieries are ae Barnsley hards do not 
make any more than 9s, to 10s. per ton. There is considerably 
more doing in engine fuel, nuts fetching 7s. 6d. to 8s, 6d. per ton, 
screened slack 5s, per ton, pit pee sg ban 2s, 6d. per ton. The 
improvement in coke noticed last week is maintained, and values 
have advanced still further, the quotation for South Yorkshire 
coke on the 14th inst. being from 13s. to 14s. per ton, which 
exhibits an advance of 3s. on the month. 

The official report of the trade done by South and West York- 
shire collieries with Hull for export during the month ended July 
3lst is not pleasant reading to those interested in the coal 
business in these districts, The figures show a very grave shrinkage, 
and that at a time when the aggregate of foreign trade in coal is 
even more than it wasa yearago. During July, 265,920 tons of 
coal were forwarded to the great Yorkshire port. This weight 
compares with 438,480 tons in July of 1900. There is thus a 
reduction of 162,560 tons, or 36 per cent. Taking the figures for the 
completed seven months of the year, the decline is no less than 
559, tons, the ageregate weight sent to Hull during that 
period having been 1,727,488 tons, as compared with 2,287,120 
tons in the corresponding seven months of 1900. This decline 
represents quite a quarter of the whole trade. The falling off in 
South and West Yorkshire is chiefly due to the fact that many 
important contracts which usually come into these coalfields were 
lost early in the year, being taken by northern coalowners at prices 
which Yorkshire owners would not then accept. During last 
month several of our important foreign customers took no coal 
whatever from Hull, and many ordinarily large customers took a 

reat deal less, including France, Germany, Holland, Italy, and 
lgium. The figures for Russia and Sweden show similar “‘drops” 
on the seven months’ trade. 

The foreign trade in unwrought steel during July last was in 
marked contrast to what it was in the pontincenan. Tote period of last 
year. The total value was £214,129,as compared with £316,597 
for July of 1900, The German demand has fallen from £30,247 to 
£15,747 ; Holland, from £15,412 to £2960; France, from £23,206 
to £5279 ; Russia, from £20,322 to £13,599; and Norway, from 
£19,998 to £6083. The United States shows a slight improvement, 
and Canada has about tripled its trade. The extra demand from 
the two latter markets is no doubt due to the great steel strike in 
the States, which causes the Americans to seek part of their 
requirements here, and prevents the Canadians from getting what 
they want from the nearest source. 

Cutlery has slightly decreased, and hardwares increased, in the 
foreign markets during July. The values in both instances, how- 
ever, are not heavy. Cutlery has dropped from £58,118 in July of 
1900 to £53,512 last month, while hardwares have advanced from 
£113,247 in July of 1900 to £120,080 last month. 

In the lighter trades of the city the chief feature is the demand for 
sterling silver in articles for purposes of tableappointment. Silver 
is now so cheap that the difference between goods made in it and 
the best quality of plating is small enough to induce buyers to obtain 
silver goods. The improvement expected to set in for Christmas 
cannot fail to be unfavourably affected by the death of the Empress 


rices had practically no influence on the — market, but 
o. 3 felt it, as that is the quality which is lodged in the stores. 
However, there has been a recovery within the last few days, and 
prices have reached almost the figures to which they attained last 
week, The general opinion is that the _—— are good, and 
traders are expecting a satisfactory time for the remainder of the 


ear. 
. The trade in pig iron with the Continent so far this season has 
been disappoin ; indeed, it has not been satisfactory all the year, . 


and this is one of the reasons why, in spite of the substantial reduc- 
tion in the production, there should still be an increase in the stock 
of Cleveland pig iron in the public warrant stores. It is No. 3 
uality that is chiefly sent to the Continent, and it is that quality 
that is lodged in the public stores, very little of any other quality 
being put in. German buyers are extremely backward ; in fact, 
they are not taking half of what they received in August of last 
year. This is owing to the poor trade there, as well as to the fact 
that they can purchase on more favourable terms from other quar- 
ters. In addition to this, they have in some cases considerable 
stocks of Cleveland iron, which they purchased last year at high 
rices. Though the production of Cleveland pig iron has this year 
m reduced 20 per cent., as compared with the output for last 
year, yet the stock in Connal’s store alone has increased by 70,248 
tons, this being at the rate of 624 per cent. During the last 
fortnight 3245 tons have been added, making the total 112,445 tons. 
This increase has gone on in spite of uced production and 
augmented consumption in this district as well as in Scotland. It 
does not seem, therefore, that there will be any necessity for re- 
starting more furnaces on Cleveland iron. Only one of the num- 
ber that was stopped in the winter has been re-lighted, whereas 
all the hematite furnaces that were stopped have been re-started. 

Early in the week No. 3 Cleveland G.M.B. pig iron could be 
bought at 45s. 6d., but since Tuesday neither makers nor mer- 
chants would accept less than 46s. per ton. There has been a 
greater improvement in No. 1 than in No. 3, as it is now scarcer. 
For a long period buyers were able to get it at 1s. 6d. per ton 
above No. 3, but this week 2s. more at least must be given, and 
the old difference of 2s. 6d. bids fair to be re-established. The 
prices of the lower qualities of pig iron have gone steadily up- 
wards, unaffected by the fluctuations on the warrant market. 
No. 4 foundry iron has become scarce, and that at a time when 
increased quantities are — for ia, local egg = ag a for 
Scotland. Buyers are paying 44s. 74d. per ton, while for ry 
forge 43s, 9d. has to ae mee The consumption of both No. 4 
foundry and forge will next week be considerably curtailed on Tees- 
side on account of the race holidays. 

The demand for hematite pig iron is exceptionally keen, and 
though the supply has been so much increased during the last 
four months, it falls short of the requirements, and the blowing in 
of more furnaces appears very likely, for the steel trade continues 
to improve. Makers have no stock, and the quantity held in the 
public warrant stores is but 3262 tons, with which the holders 
evidently do not desire to part. Makers generally are not ina 
position to sell any more hematite iron for delivery during the 
current quarter, and some are very well booked for next quarter. 
The situation thus is good, and mixed numbers are firmly 
maintained at 57s. 6d. per ton, and neither from makers or mer- 
chants has any been forthcoming at less this week. Spiegeleisen is 
raised in price, 87s. 6d. being now quoted. Rubio ore is increasing 
in value, 16s. per ton, c.i.f. Tees, having been paid for considerable 

uantities of the best qualities, delivered over the present year. 
Gotineey kinds realise 15s. 9d. per ton, which is relatively dearer 
than pig iron itself. 

The shipments of pig iron from the Cleveland district have not 
this month come up to expectations. Up to 14th they reached 
37,962 tons, as compared with 47,671 tons last month, and 
34,438 tons in August, 1900, to 14th. 

The manufactured iron and steel industries continue to improve, 
and in some branches there are even more orders offered than can 
be undertaken, the producers being booked as far ahead as they 
care to go in a rising market. Prospects are encouraging, and any 
changes in prices are almost certain to be in an upward direction. 
Next week there will be an almost general stoppage of the finished 
iron and steel works, the foundries, shipyards, and engineering 
establishments on Teesside, for the usual holidays. Some of the bar 
iron manufacturers have raised their quotations, and ask £6 7s. 6d., 
less 2} per cent, for common iron bars, but generally £6 5s. is the 
rate. Steel ship plates are strong at £6 5s.; steel boiler plates, 
£7 15s. ; iron ry dee: £6 17s. 6d.; packing iron, £6 ; steel ship 
rivets, £9; steel boiler rivets, £9 10s.; iron ship rivets, £8 7s. 6d.; 
steel ship angles, £5 17s. 6d.; iron sheets, £8 ; steel sheets, £8 10s., 
all less 24 per cent. at works. The price of heavy steel rails is 
£5 10s, net, but some improvement must be noted in the quotations 
for cast iron railway chairs, £3 12s, 6d. net being asked and 
obtained. 

Shipbuilders continue to receive good orders, and there is no 
prospect of slackness of work at the yards in this district for the 
next twelve months, It is —— on good gy eg, ec Sir 
Christopher Furn M.P., has secured from the Hamburg- 
American Shipping Company orders for six very large steamers, 
three of which will be built at the yard of Palmers’ Shipbuilding and 
Iron Company, Jarrow-on-Tyne, and three at that of Furness, 
Withy, and Co., at Hartlepool. A report has been in circulation 
at Newcastle that the Government were about to take over the 
Elswick Works, or rather that part of them where the manufacture 
of ordnance is carried on. The rumour is devoid of the slightest 
foundation. 

Mr. — Constantine, shipowner, &c., Middlesbrough, has 
been elec a member of the Tees Conservancy Commission in 
place of the late Sir Raylton Dixon. 

It is reported that the general manager, dock engineer, general 
traffic manager, and locomotive superintendent of the North- 
Eastern Railway Company are about to visit America to inspect 
the working of some of the great railways of the States. e 

pany have decided to complete without delay the new river- 





Frederick, which will prevent many important social f ions on 
which the silver trades largely depend. Cutlery manufacturers and 
silversmiths state that the present season has not been so successful 
at seaside places and other health resorts. Depressed trade, 
increased income tax, and special calls on account of the war, have 
all tended to make the season unsatisfactory so far as it has gone, 
and consequently hotel oe vr boarding-house keepers, hydro 
establishments, and all dependent upon the summer season, have 
not ordered as freely as they otherwise would have done. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 

AFTER a fair period of active buying the iron market is quiet 
this week, and the approach of next week’s holidays on Teesside 
is rather curtailing business. The easier prices for warrants have 
also tended to induce consumers to hold off. But it cannot be 
said that trade is really any worse than it was last week, and the 
easing of warrants has been 7 about by purely speculative 
operations, to which the Cleveland market is more sensitive than 
it was, seeing that the bulk of the transactions in the warrant 
market are now in Cleveland iron, as it is less risky and more 

rofitable speculating in Cleveland warrants than in Scotch, there 
being double the stock held of Cleveland than of Scotch iron. 
Scotch warrants are comparatively neglected. The easing of 
prices experienced a few days Ms was due to the speculators 
selling out to realise vr which would be fairly substantial, as 
prices had gone up ls, 6d. per ton. In the early part of this 
week prices ened again. 

It is not often that an advance in prices goes on uninterruptedly 
for be length of time, because speculators at intervals sell out to 
take their profits, and this action bri prices down for a time. 
Prices frequently go down uninterruptedly for a considerable time, 
but it is not usually the converse with advances, The easing of 





side railway from Greatham Creek to Stockton, and thus open 
out the north bank of the Tees for industrial works. Some time 
ago they decided to postpone this undertaking because the prices 
of materials were too high. The directors of the company a few 
days ago inspected a carriage fitted with a new means of 
communication between passengers and guards and drivers. 
Instead of the old cord arrangement outside the windows, there 
will in each compartment be a small chainand handle. When this 
handle is pulled a valve is opened, and air is allowed to escape 
from the brake Pipe, which brings the train to a steud, blows a 
whistle which can be heard by the driver and guard, and raises 
an indicator which shows from which compartment the alarm was 
given, 

The new Redheugh Bridge over the Tyne at Newcastle is now 
completed, and was fully opened for traffic on Tuesday by Mr. 
Septimus A. Cail, the chairman of the company. It Be been 
designed by Sandeman and Moncrieff, engineers, Newcastle-on- 
Tyne, and the contract has been carried out by William Arrol and 
Co. The reconstruction has taken about three years, and the cost 
was about £80,000. Particulars of the bridge have already been 
given in these columns, 

The coal trade is very satisfactory, business is active. ie 
in the steam and gas coal branches ; in fact, it is found somewhat 
difficult to satisfy the uirements of buyers, and steamers are 
detained. Best gas coals have been raised to 11s. per ton f.o.b., 
and best steam to 13s, f.o.b., and both of these figures are readily 

id. Coke is rather scarce, and prices are becoming stronger ; at 
east 15s, 6d. per ton must now be given for medium coke delivered 
at the furnaces on Teesside ; and 17s, 6d. f.o.b. has to be paid for 
good foundry coke. The first annual report of the Brownhill 
Collieries, Limited, gives the profits for the year at £98,915, and of 
this £67,822 is treated as working capital in accordance with the 
terms of the pi tus. Out of the remainder the ordinary 
shareholders get a dividend of 6 per cent. per annum, less income 
tax. 
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NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THE Glasgow pig iron market opened quietly this week, but there 
was subsequently a fair inquiry, and on one or two days the tone 
was firm, with a fair business doing. Scotch warrants have sold at 
53s. 8d. to 53s. 9d. cash, and 533. 9d. for delivery in six days. For 
Cleveland pigs the demand continues good, and a comparatively 
large business has been done from 45s. 9d. to 46s. cash, and 
45s. 9}d. to 46s. 24d. one month. There has been very little 
a in Cumberland hematite, on account of the smallness of 
stocks, 

Scotch hematite is in better demand, as it can be obtained at 
cheaper rates than Cumberland iron. For Scotch, merchants quote 
61s. per ton, delivered in railway trucks at the steel works. 

The output of pig iron in Scotland has been reduced since last 
week by the putting out, temporarily it is believed, of four 
furnaces which were making ordinary pigs. This change is 
equivalent to a weekly reduction in the production of about 1500 
tons. Two furnaces have also been transferred from ordinary to 
hematite iron. There are now 30 furnaces making ordinary, 40 
hematite, and 2 basic iron, the total of 72 thus blowing in Scotland 
comparing with 76 in the preceding week and 81 at this time last 


year. 

The firmer condition of the warrant market has had a strength- 
ening effect on makers’ prices. Govan, f.o.b. at Glasgow, No. 1, is 
quoted 55s. 6d.; No. 3, 54s.; Carnbroe, No. 1, 57s.; No. 3, 
54s, 6d.; 7 No. 1, 66s. 6d.; No. 3, 56s.; Gartsherrie, No. 1, 
67s.; No. 3, 56s. 6d.; Calder, No. 1, 67s.; No. 3, 573.; Lang- 
loan, No. 1, 69s.; No. 3, 58s. 6d.; Summerlee, No. 1, 70s.; 
No. 3, 57s. 6d.; Coltness, No. 1, 72s.; No. 3, 58s.; Glengarnoc! 
at Ardrossan, No. 1, 65s. 6d.; No. 3, 55s. 6d.; Eglinton at 
Ardrossan or Troon and Dalmellington at Ayr, Nos. 1, 
57s.; Nos. 3, 55s.; Shotts, at Leith, No. 1, 70s.; No. 3, 
57s. 6d. ; Carron, at Grangemouth, No. 1, 67s. 6d.; No. 3, 57s. 6d. 
per ton. 

The shipment of pig iron from Scottish ports in the past week 
were 4257 tons, against 4104 in the corresponding week of last year. 

There has been practically no change during the week in the 
amount of pig iron in Glasgow warrant stores, which at the time 
of writing amounts to about 59,000 tons. 

The finished iron and steel branches are active, with the 
—— of good business in many branches for some time to come. 
Shipbuilding work has been showing a marked increase, and for it 
a large quantity of steel will be required. General and locomotive 
engineers are well employed, and many ironfounders are also 
busy. A rather serious drawback, however, is the comparatively 
high price of raw iron, together with the difficulty of modifying 
wages to suit the reduced cost of manufactured articles, 

The coal trade has been fairly active. Manufacturing consumers 
are taking a steady supply, and there appears to be a little more 
doing in household coals for home consumption, while the export 
business is maintained on quite an encouraging scale. The coal 
shipments from Scottish ports in the past week amounted to 
223,075 tons, against 222,307 in the preceding week, and 226,121 
in the corresponding week of last year. Main coal is quoted f.o.b. 
at Glasgow, 9s. to 93. 6d.; steam, 93. 9d. to 10s. 3d.; splint, 10s.; 
and ell, 10s. to 10s. 6d. per ton. 

A good deal of uneasiness has been felt in the last few days 
with reference to the present negotiations between the coalmasters 
and the colliers on the wages question. The determination of the 
men to resist a reduction of wages seems very decided, but it is 
hoped that by means of a compromise a general strike will be 
avoided. The decision to continue the Conciliation Board is a 
favourable element in the case. 

Sir William Laird, late chairman of the North British Railway 
Company, died in Glasgow on Wednesday after a prolonged 
illness, aged 71. For forty years he was a prominent Glasgow 
citizen, and was the principal ner in the firm of William 
Baird and Sons, ironmasters. Sir W. Laird was a son of. Mr. 
James Laird, of Cruches, Perthshire, and in 1866 married 
Christina, daughter of Mr. John Forbes, of Glasgow. He was 
a member of the Ayr Harbour Trust, and was elected president 
of the National Union of Conservative Associations for Scotland 
in 1895. He received the honour of knighthood in 1897. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


THE coal trade has not yet returned to its normal condition. 
Holiday influences are still affecting it, and may be expected to 
do so for another week or so, Last week the upset was complete, 
and clearances were very small. One day there were only ten 
from Cardiff, and five of these were for France, All ports were 
affected in degree. Newport, for example, only despatched 
12,000 tons foreign last week, and about tons coastwise. 
Swansea did better, its exports totalling 40,000 tons, but only 
7150 tons patent fuel. The improvement at Cardiff this week is 
slight, for if eighteen vessels were despatched on Monday, only 
eleven left the next day. 

The upset has had the usual effect of influencing quotations. 
Best steam at 20s. is an ordinary figure, and small has touched 
lls, 6d. Best steam, large and small, have been the kinds prin- 
cipally affected, though good seconds and semi-bituminous have also 
shared slightly in the advances. Patent fuel is in growing demand, 
mw cargo going to Naples this week. Coke, too, remains 

rm. 

I am inclined to the opinion that as the men are returning to 
work, and labour questions are easier—3000 men of Merthyr Vale 
having agreed to return—that the former prices ruling will soon be 
reverted to. For the present the Cardiff quotations are as fol- 
lows :—Best steam, 18s, 6d. to 19s. 6d.; good ordinaries, from 18s. ; 
other kinds from 16s, 9d.; dry, 15s. 3d. to 15s. 6d.; Monmouth- 
shire, 16s. 3d. to 16s, 9d.; seconds, 14s. 9d. to 15s.—Cardiff ship- 
ment. House coals, 16s. to 17s.; seconds, 14s. 6d. to 15s. 6d. ; 
No. 3 Rhondda, 15s. 6d. to 16s, 6d.; through, 13s, to 14s.; small, 
10s. to lls. Best small steam coal, 10s. 6d. to 12s.; good or- 
dinaries, from 10s, 6d.; inferior kinds, from 8s, 6d.; No. 2 Rhondda, 
13s, 9d. to 14s. 3d.; through, 10s, 6d. to 1ls.; smalls, 8s. 3d. to 
8s, 6d. Patent fuel, 15s. 3d. to 16s. 3d. Coke, 14s, 6d. to 20s. 
Pitwood, 17s. 3d. to 17s. 9d., ex ship Cardiff or Newport. 

The effect of large cargoes of pitwood coming in has been to 
lower prices, The demand has led to imports from Oporto, 
Lisbon, L’Orient, Vannes, Villa Garcia, and Bordeaux ; but this 
week only one Irish cargo was secured, and one from Sweden. 

The hope entertained at Newport that a harbour trust was 
feasible has been dispelled by the report of the Parliamentary 
Committee, who state that it is impracticable. 

The report of the Rhymney Railway is to hand, declaring a 
dividend of 6 per cent., a much better one than that of many in 
adjoining districts. It is stated in the report that there has n 
a decrease in iron and in iron ore, but a marked increase in 
passenger traffic. 

In the Swansea district hopes are now entertained of a re-start 
at Yelinfrau Colliery, Llansamlet, which has been idle for three 
months, 

Swansea coal quotations this week are less affected than those 
of Cardiff. The closing figures were :—Best steam, 18s. to 19s.; 
seconds, 16s. to 17s.; bunkers, 11s, 3d. to 11s. 6d.; small, 8s, 6d. to 
10s,; No. 3 Rhondda, 16s, to 17s.; through, 13s, 6d. to 14s.; small, 
lls, to 11s. 6d.; No. 2 Rhondda, 18s. 9d. to 14s. Patent fuel, 
lis, 6d. to 16s, 6d. Coke, 18s, 6d. to 20s. for best foundry ; 
furnace, 16s, tol7s. Pitwood, 18s, 6d. to 19s, into trucks, 

Anthracite coals continue in good demand, and prices for best 
are well maintained, 22s, to 24s, ing quoted for smelting coals, 
19s. to 20s. for seconds, and 17s, to 18s. for best large, according to 
quality. Bed vein, or a similar large coal, sells at 12s, 6d. to 
13s, 6d., and rubbly culm 5s, 9d. to 6s, All Swansea coals 





delivered f.o.b. Swansea, cash in 30 days, less 24. The inquiry 
into the Meiros Colliery explosion has resulted in a verdict of 
accidental death. 

I hear that there was an adverse balance at Llanelly in the 
audit of the year’s harbour accounts of £4701, but, as an augury 
of better times, the exports for July—amounting to 23,000 tons— 


local and foreign consumption being steady and comparatively large ; 
M. 112°50 p.t, is quoted for home consumption, while export orders 
are taken at M. 90 to 95 p.t. The tube convention is reported to 
have reduced the rebate from 724 per cent. to 65 per cent, 

The German coal market is moderately active ; the demand for 
coke has slightly improved upon the week. Generally, a firm 
tendency is noticeable in prices, and the coalowners do not 





were a record. At Burry Port fifty vessels were despatched with 
15,000 tons of coal. 

The Taff Vale, Great Western, Rhymney, and London and 
North-Western passenger traffic had a severe ordeal at Merthyr 
during the Eisteddfod week. On one day 30,000 persons came on 
to the joint station, and, considering the crush, with a minimum 
degree of delay, and without a single hitch or accident. An ex- 
cellent plan was adopted of erecting barriers, and these were 
etfectually , see again, so that each train was handled on 
arriving or departing with alacrity and safety to the public. 

Ihad anexcellent opportunity this week of seeing the working of 
the holiday traffic of the Cambrian Railways in connection with 
Newport and Cardiff, a carried out respectively by the 
Taff Vale and the Brecon Railways. This served also the Wells 
resorts of Builth and Llandrindod, and was ably arranged and 
efficiently performed. At Moat Lane, the entry into the North 
Walian valleys, terminating in one point at Aberystwith, and in 
the other, sweeping around by Barmouth to Harlech and Port- 
madoc, receiving the great influx of passengers from London, 
Birmingham, Manchester, &c., an incessant stream, which this 
year appears to have swollen in volume. This is a tribute to the 
general manager of the railway, who has grappled well with 
ordinary and excursion traffic, and linked it also with coach and 
steamers most effectively, and certainly at cheap rates. 

I note that the Cambrian Railway report of directors has just been 
issued. Great outlay has been necessitated by the strengthening 
of Barmouth Bridge, which is now nearly finished, but the develop- 
ment of Barmouth, which is rising _—_ into greater note, will 
yet entail further expense. The directors have to complain, in 
common with those of most railways, of the extra expenditure for 
coal, which still continues a great burden. Considering the fact 
that colliers now earn high wages, as much as £7 per week bein, 
earned in some houses, extra railway rates in holiday seasons woul 
not be unreasonable. *There was a good deal of animation on 
"Change Swansea, Tuesday, the day of the annual gathering of 
members, when, as might be anticipated, interesting facts 
came out regarding staple trades, and intelligent forecasts were 
made respecting the future. Members were quite agreed that 
the difficulties in America must, if continued, have a marked 
influence upon the district trade. There was a great difference 
last week in make and shipments. No less than 82,341 boxes were 
despatched, while only 24,950 boxes were brought to stock. 
Buyers will naturally be excited by the record of stock, now down 
to 43,608 boxes. Russia has been buying largely, 6740 tons in 
July, against 612 tons in July last year ; China, 1060 tons, against 
42 tons; Japan, 599, against 171; and Germany, Holland, and 
Belgium showing increased demands. It was reported on ’Change 
that pig iron buyers were active. During last week prices fell off 
a little, and now are likely to stiffen. Steel tin-plate bars are firm. 
Make last week was a good deal affected. Cyfarthfa was about 
the most animated. Dowlais and Ebbw Vale did not do much 
until the mid-week, and at the former Ixon Works only re-started 
this week. In the Swansea Valley several furnaces are out for 
repairs, Steel departments this week at most places are well 
occupied. Tin bars in stronger demand than _ supply. 
American buyers are in the market, especially for oil sizes, 
Chief demand is I.C. 16 + 14 and 19} + 14, also C, 
20 + 10. Mills working ularly, and finishing departments 
busy. Upper Forest well employed on circles. Spelter works are 
so busy that the holidays were scarcely observed. Clydach nickel 
works are now ready. 

With regard to the annexed quotations, it was the subject of 
remark on ’Change that the tendency in most cases was to advance, 
and that the prices were not only readlly obtainable, but coupled 
with stipulations in respect of forward delivery. 

Pig iron: Glasgow warrants, 53s. 104d. cash, buyers ; Middles- 
brough No, 3, 45s. 9d., 46s. 4d., 46s, ld.; other numbers in pro- 

rtion. Hematite warrants, 60s. for mixed numbers. elsh 

rs, £6 10s. to £6 12s. 6d.; angles at usual extras. Sheet iron, 
£8 5s, to £8 12s, 6d.; steel sheet, £8 5s, to £8 15s, Steel rails, 
heavy, £5 10s. to £5 17s. 6d.; light, £6 5s. to £7 5s.; sleepers, 
channels, angles, &c., according to section and specification. 
Tin-plates: Bessemer steel cokes, 15s. to 15s. 3d.; Siemens coke 
finish, 15s, 3d. to 15s. 6d.; ternes, per double box, 28 by 20 C., 
28s, 6d., 29s. 9d., to 3ls.; best charcoal, 16s. 6d. to 17s. Big 
sheets for galvanising, 6ft. by 3ft. by 30 g. per ton, £11 to £11 5s.; 
finished black plate, £11 5s. to £11 12s, 6d. Block tin, £117 7s. 6d. 
to £113 15s.; spelter, £16 12s, 6d.; lead, £12 2s, 6d. Copper, 
Chili bars, £65 17s. 6d. to £66 5s. Iron ore: Tafna, 15s. 6d.; 
Rubio, 14s. 6d. Cardiff and Newport prices are :—Best Rubio, 
14s. 6d.; Tafna 15s. to 15s, 6d.; Almeria, 15s, to 15s, 3d. 

This week another large importation of steel bars came to New- 
port from Rotterdam, consigned to Needham and Sons. One of 
the exports of the week has been 500 tons of pig iron from Cardiff 
to Savona, Leghorn, &c, 

The report of Guest, Keen, and Co., is very satisfactory. It 
shows a profit of £387,000, and declares a dividend of 10 per cent. 

Gwenddraeth Tin-plate Works, Kidwelly, are to be sold by 
auction, and so also the Bute Electrical Works, Cardiff. 

The suggested amalgamation of the Taff Vale, Rhymney, 
Cardiff, Barry, and Vale of Glamorgan companies continues to be 
discussed at Cardiff. They represent a total capital power of over 
25 millions sterling, with net earnings for last half-year of £641,534. 
It was shown by a well-posted authority this week that the net 
earnings were £24,946 less than the amount appropriated for 
dividend purposes, and in face of this, in order to reduce expendi- 
ture, coal bills, &c., itis argued that the companies are willing to 
give some ear tothe amalgamation. The Taff Vale report recom- 
mends a dividend of 3} on ordinary stock. 

Newport tramway arbitration award is stated to be £15,295. 
Thesum claimed by Andrews and Son was £22,000. 

International Coal Company show a profit of £29,859 4s. 5d.; a 
further dividend of 10s, per share is declared. The directors have 
decided to become their own shipping agents, and this Powley, 
Thomas, and Co., by circular, intimate will not be opposed. 








NOTES FROM GERMANY. 
(From our own Correspondent.) 

THERE is nothing of interest to report in connection with the iron 
and steel trades in this country, a languid tone prevailing all 
round. Stocks increase at the blast-furnace works; the manu- 
factured ironworks, which consume their own pig iron, restrict 
operations as much as possible, and the bar mills, as well as the 
plate and steel works, report themselves but very moderately 
occupied, 

In the Siegerland orders for sheets have been willingly accepted 
at M. 125p.t. last week, against M. 130 p.t. a month ago. Forge 
pig is pretty firm at M. 60 p.t., while the prices for other sorts of 
pig iron are fluctuating, Bessemer —. 58°50 to M. 59°50 
p.t. Basic is generally sold at M. 58 to M. 59 p.t., and foundry 
pig ranges between M. 58 and M. 68 p.t. at works. Hematite 
remains firm at M. 76, and spiegeleisen is quoted M. 96 p.t. 
free at works. The Rhenish-Westphalian pig iron convention has, 
at a recent meeting, been prolonged for another year. 

Scrap iron is in very poor request, and quotations decrease 
from month to month; old steel rails are sold at M. 5 p.t., 
old iron rails, M. 62 p.t.; steel shavings, M. 38 p.t.; all free 

lace of consumption. The Silesian rolling-mill convention quotes 
ir. 127°50 p.t. for bars, for inland consumption ; for general forei 
consumption, M, 110 to 115 p.t.; and for transmarine export, M. 
to 95 p.t. at works, A normal business is still done in girders, both 





em Sn a change in a downward direction for the present. A 
uction in miners’ wages, which was generally anticipated, has 
now been resolved upon ; for the Essen district wages are M. 4:40 
per shift, against M. 4°50 a short time ago. 

Unfavourable accounts continue to come in from the Austro- 
Hungarian iron market, the general tone being despondent, in 
spite of a slightly better demand that was experienced in some 
branch Optimists consider the prospects for autumn business 
to be fair, and the orders for ninety-two locomotives lately given out 
have in some measure tended to confirm this opinion, and were 
regarded as a good beginning. Other departments, however, com- 
plain of decreasing employment and of an inability to maintain 
prices. 

Coal and coke are, naturally, dull in Austria-Hungary, and very 
little only is being bought. 

Though prices are in favour of consumers, being inclined to move 
downwards, there is, nevertheless, a further falling off in demand 
reported from the Belgian iron market, and the majority of the 
works have been compelled to restrict operations, The tendency 
all round is, therefore, weak, and the outlook somewhat clouded, 
as the competition of the German firms is becoming more lively 
from month to month. During the first two quarters of the present 
year the production of pig iron in Belgium was 117,650 t., or 
25 per cent. less than in the corresponding period last year, 
Brussels quotations for home consumption are: merchant bars, 
No, 2, 135f. to 140f. p.t.; bars, common quality, 127 *50f. to 130f. p.t.; 
iron plates, 140f. to 145f. p.t.; steel plates, 145f. to 150f. p.t. Bars 
for export, £5 2s.; plates, £5 10s. to £5 14s., all per ton. 

On the whole both inquiry and consumption are reported to be 
limited on the French iron market, and prices have not altered 
since previous weeks, Girders are, perhaps, a trifle firmer than 
before, whereas bars show some weakness, the demand having 
decreased quite lately, and previous quotations can hardly be 
maintained. In the centre the tone of the iron business in general 
is, it appears, more lifeless even than in previous weeks, a decrease 
in demand being felt in nearly all trades, and prices are moving 
downward ; nails, for instance, which were quoted 300f. p.t. six 
months ago can now be bought at 280f. p.t., and rivets are at 
present sold at 270f. p.t., against 290f. p.t. last month. 

Also on the French coal market the tendency of prices is 
decidedly in a downward direction, and the number of orders placed 
is comparatively small. 

The total receipts of the Warsaw- Vienna Railway were, for June 
1901, 1,389,356 roubles, against 1,442,423 roubles in the year before, 
The receipts for January-June were 8,571,314 roubles, against 
8,639,763 roubles for the corresponding period in the year before. 

Statistic figures now available show value of the Servian export in 
1900 to have been 66,521,959f., against 65,744,388f. in 1899; value 
of import was 54,027,228f. in 1900, against 46,428,600f. in 1899. In 
1897 value of Servian export was 55°9 million francs, import being 
worth 45°4 million francs. Import from Austria-Hungary and 
Germany to Servia, during the past four years, was as under :— 

1897. 1898. 1899, 1900. 





C8. Francs. Francs. Francs. 
Austria-Hungary .. 25,500,987 .. 22,964,729 .. 27,486,711 .. 25,528,875 
Germany .. .. .. 4,808,235 .. 4,282,112 .. 4,792,254 .. 15,015,748 


Value of export to Austria-Hungary was 56,584,701f. for 1900, 
while Servian export to Germany was worth 3,912,858f. for 1900. 
The most important articles of import from Germany were :— 


1898. 1899. 1900. 
cs. Francs. Francs. 
Machines, instruments, arms 211,589 .. 813,07: 5,743,113 
Physics, drugs, &c. .. .. .. 206,180 78,580 .. 4,741,590 
Wool, RHGOS .. 2s co oc «« «o GO S8 1,205,709 974,880 
Leather, articles in leather, gum .. 656,230 647,049 990,707 
Ml ac cc. 6s oe ch, oe 4 Oe 578,498 782,502 








THE NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 


SreaM coal continues in good demand, and prices firm, especially 
for smalls. House coal keeps in fair request. Exports for week 
ending 10th :—Coal: Foreign, 12,302 tons ; coastwise, 9531 tons. 
Imports for week ending 13th :—Iron ore, 6200 tons ; steel bars, 
840 tons; scrap, 250 tons ; cement, 300 tons ; pitwood, 3078 loads. 
Coal: Best steam, 16s. to 16s. 6d.; seconds, 14s. 6d. to 15s.; house 
coal, best, 17s.; dock screenings, 9s. 6d.; colliery small, 8s. 6d. 
to 9a, 

Pig iron: Scotch warrants, 53s. 8d. ; hematite warrants, 60s. 6d. 
f.o.b, Cumberland prompt; Middlesbrough, No. 3, 46s. 04d. Iron 
ore: Rubio, 14s, 6d.; Tafna, 15s. 6d. Steel: Rails, heavy 
sections, £5 10s. to £5 17s. 6d. ; light ditto, £6 5s, to £7 5s. f.0.b.; 
Bessemer steel tin-plate bars, £5 2s. 6d. to £5 5s. ; Siemens steel 
tin-plate bars, £5 5s., all delivered in the district, cash. Tin- 
plates: Bessemer steel, coke, 15s, to 15s. 3d.; Siemens, coke 
tinish, 15s. 3d. to 15s. 6d. Pitwood, 18s,, ex-ship. London Ex- 
change telegram: Copper, £65 lls. 3d. Straits tin, £116 5s. 
Freights steady. 








NAVAL ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty :—Fleet engineer: J. Shir- 
vell, to the Vivid, additional for drafting duties, Assistant 
engineers: D. D. Cunninghame, to the Victorious, and A. 
Knothe, to the Repulse, for temporary service. Probationary 
assistant engineers: A. F, A. Maycock, to the Rupert ; H. J. W. 
Tapp, to the Andromeda; H. Burt, to the Astrea; A. St. J. 
O'Neill, to the Vulcan; 8S. G. Nancarrow, to the Royal Oak; F. 
E. Dean, C. T. Morgan, to the Majestic; J. K. Corsar, to the 
Prince George; J. M. Walker, to the Diadem ; and A. C, Turn- 
bull, to the Niobe. 

LarcE Exgctric INTERLOCKING PLaNt.—At the Sixteenth-street 
Junction and level crossing in Chicago, where four or five railways 
have a complicated network of crossing and connecting lines, a 
complete signal and interlocking plant on the Taylor system has 
recently been installed. This includes a drawbridge, and the high 
signals are carried on eight steel bridges, spanning two to six lines 
of rails, There is a very heavy traffic of main line and suburban 
trains, goods trains, and shunting movements, A mechanical 
se would have required 160 working levers, or 75ft. in 
ength for working and spare levers, with three or four 
men to operate it. The Taylor machine is 26ft. long, 
with small hand levers on a switchboard, and is operated 
by one man, with an extra man during the morning 
and evening rush hours. Each signal and set of points has its 
own electric motor. The electric current is derived from two sets 
of storage batteries with fifty-five cells each, and of 150 ampétre 
hours’ capacity. These are charged by a 24-kilowatt generator, 
driven by a 5 horse-power oil engine. A duplicate engine and 
generator are provided for emergency. ach signal movement 
requires 4 ampéres for one second, or 4 ampére seconds. Each 
point movement requires 7 amperes for 3 seconds, or 21 amptre 
seconds. To holda signal at ‘‘clear” requires 4 ampere, and with 
an average holding of two minutes, this will give 15 ampére 
seconds, or 19 pose Bi seconds — the signal movement. 
With a th d train mov ts per day, and four point and 
two signal movements per train, 33-8 ampere hours of current 
would be required daily. At this rate one set of batteries would 
last 44 days without re-charging, and the charging can be done in 
eight hours. All the signal lamps are lighted by electricity from 
the same plant, 








= % FP Bue 


= oe 


— eS SS he 





Aua. 16, 1901 


THE ENGINEER 


187 








AUSTRALIAN NOTES. 
(From our own Correspondent.) 

ANOTHER phase of the labour question is at 
present in an acute stage in Sydney. The 
labourers and boys at the Morts’ Dock and 
Engineering Company went out on strike, owing 
to their employers refusing to accede to their 
demands for a uniform rate of 7s. per day to be 
paid to all men on unskilled labour and to boys 
doing men’s work. The strike has since ex- 
tended to other firms in the iron trades, and has 
now been further complicated by the calling out 
of the members of the Painters’ and Dockers’ 
Union. This has been the means of preventing 
several ships from being repaired, and a loss to 
the port in consequence. 

The result of the State elections in New South 
Wales, which have ag taken place, makes the 
parties about equally balanced, with the Labour 
party controlling a majority, as before. Now 
that the fiscal policy of the country is taken out 
of the hands of the Ministers of the State Par- 
liament, the coalition of the two parties in the 
House should be an easy matter, and thereby 
overcome the dictation of the Labour party. 

Much uneasiness is felt in business circles at 
the delay of the Colonial Treasurer of the Federal 
Parliament in dealing with the tariff. Wholesale 
houses are running as large stocks as possible in 
anticipation of heavy duties. The introduction 
of the Budget is not expected before August Ist. 

The first shipment of bulk kerosene oil arrived 
by the steamship Turbo last month, to the order 
of the ‘‘Shell” Transport and Trading Company, 
Limited, which has erected extensive warehouses 
near Sydney and at Melbourne. This company 
has commenced operations in the Australian 
States to supply Russian oil, so as to break down 
the monopoly of the Standard Oil Company, 
which et present has absolute control of the 
trade here. The Standard Oil Company has 
formed a company in Australia, under the title 
of the Colonial Oil Company, which is submitting 
terms to the distributing houses. A bonus is 
offered on the oil handled, provided the distribu- 
tors sell only at the price fixed by the Colonial 
Oil Company, and also that they agree not to sell 
any other oil. The fight for supremacy has 
already commenced. The Colonial Oil Company 
fixed its price of case oil in Melbourne at 9d. per 
gallon, as compared with 104d., the previous ruling 
price. The Shell Transport Company has there- 
fore fixed their selling price at 84d. per gallon for 
case oil, 

A number of private lines are being sanctioned 
by the Queensland Government. A contract has 
been entered into for the construction of a line 
for the Mount Garnett Freehold Copper and 
Silver Mining Company, Limited, from Lappa 
Junction—near Chillagoe—to Mount Garnett. 
The contract price is £97,000. 

Mr. C. Hudson, assistant manager for the New 
Zealand railways, has been appointed general 
manager of the Tasmanian railways. It is 
— that large orders for new rolling stock 
will be placed, as the present plant is hard] 
sufficient for requirements, and requires renewal. 
Mr. Hudson has had twenty-one years’ experience 
on the New Zealand railways, and nine years’ on 
the Great Western (England). 

Work of d lishing the buildings covering the 
site of the new Central Station, Sydney, is pro- 
ceeding rapidly. Although the station will not 
be situated as far in the city as is desired by a 
number of people, an enlarged up-to-date depét 
will relieve the present congested site, which has 
served the purpose as the Sydney terminus since 
the opening of the railways. 

It is the intention of the authorities to erect a 
large shed for the storage of grain and other pro- 
my on Darling Island, Sydney, at a cost of 





, 000. 

In consequence of the rapid growth of the 
tramway system in Sydney and suburbs since the 
conversion to electric traction, several new sub- 
stations are being provided to supplement the 
main station at Ultimo. The practice has been 
to supply the electric current at from 500 to 600 
volts pressure from the main station, the current 
being conveyed by the feeders and trolley wires 
into the motors of the cars and returned through 
the Tails. It is now intended to carry high- 
tension alternating currents of 6600 volts through 
static transformers, bringing the current down to 
375 volts, The current is next passed into rotary 
converters, by which it is converted from 375 
volts three-phase alternating currents to 600 volts 
direct current. The sub-station equipment con- 
sists of two units—each comprises three 175-kilo- 
watt transformers, one 450-kilowatt converter, 
one battery of a maximum discharge capacity of 
600 kilowatts, and a i00-kilowatt booster for the 
battery. At the present time it is intended to fit 
be five sub-stations throughout the city. All the 
plant necessary for the work is being supplied by 
the General Electric Company. 

Large orders for rolling stock are still being 
placed by the West Australian railways. A noti- 
fication has been received from the Baldwin 
Locomotive Company that the twenty engines 
ordered some time ago were shipped from New 
York on April 27th ; while in a recent speech of 
the Premier, the Hon. George Leake, he stated 
that an expenditure of £625,000 was needed to 
bring the rolling stock up to requirements, with 
£500,000 for other works, including the duplica- 
tion of various lines, 

A serious state of affairs has been brought 
about by the fettlers, labourers, and other sections 
of railway servants on the West Australian 
tailways going out on strike. The principal 
demand of the men is that the fettlers be 
advanced ls, per day, while they are willing to go 
to arbitration on other minor differences. Owing 
to the stoppage of the goods trains, business has 
been brought to a complete standstill—the men 
on the goldfields and other large centres of work 
rar n temporarily stopped while the strike 








_ TRADE AND BUSINESS ANNOUNCEMENTS, — 
George Hatch, Limited, has moved to his new 
prenanes, Crown-buildings, 20 and 21, Queen- 
ithe, ig Thames-street, London, E.C.— 
Witti rothers, Limited, have decided to make 
their e ectrical business separate, and to form for 
P "ee a — fn arm — the style 
ng Brothe lectrica in 
Contractors, Limited. worst 





THE PATENT JOURNAL. 
Condensed from ** ie ene Official Journal of 


Application for Letters Patent. 


*,* When inventions have been ‘‘ communicated " the 
name and address of the communicating party are 
printed in italics. 


80th July, 1901. 
15,375. “ The Ipgat Marker,” A, E. Hayman, Halwell, 
R.8.0 , Devon. 
15,876. Cartripeg Cup, A. G. Pretty and J. Holland, 


London. 

15.877. Tip for Biturarp Cugs, &c., W. Norman, Old- 
ham. 

15.878. Easy Boor, E. B. Gibbs, Wootton Bassett, 
Wilts. 


15,379. Twinger, J. Hetherington and Sons, Limited, 
and J. Connelly, Manchester. 

15,380. RepatRinc PygumaTic Tires, A. A. Sim, 
Liverpool. 

15.881. Borinc Macuting, J. H. Nicholson and C, 
Hunter. Newcastle-on-Tyne. 

15.382. Device for InpicaTinec Time, J. Pollock, Glas- 


gow. 

15,388. Imptement for Hotpinc Meat, 'H. Robinson 
and F. Avison, Bradford. 

15,884. ELtectric Conpuctors, &c., W. E. Hitch, Bir- 
mingham. 

15.885. Te_ecRarH Recgivinc Apparatus, A. Marr, 
Manchester. 

15,386. Pipe Coupitinc, W. E. Rowlands, Liver- 


15'387, Carriace for Macuine Guy, W. E. Rowlands, 
Liverpool. 

15,888. Nart-makrnG Macuing, W. H. Dorman and W. 
H. Dorman and Co , Limited, Stafford. 

15,889. Macutnwe for Cuttinc Carppoarp, W. H. 
Dorman and W. H. Dorman and Co., Limited, Staf- 
ford. 


ord. 

15,390. APPLIANCE for AERATING L1QuIDs, M. Wilkinson, 
Birmingham. 

15.391 Ggngraton CaRBoN Brusu, T. C. Parsons, 
Halifax. 


15,892. Purr Box, M. G. Humphris and F. W. Pulling, 
mdon. 
15,393. Bxarincs for Suarrinos, A. R. Bellamy, 
Manchester. 


15 394. Grass Mowgr, M. E. Blackwood, Bodicote, 
Oxfordshire. 

15,395. Wacon Coupiines, G. Tipper, Stoke-upon- 
Trent. 

15,396. AsH Tray, O. J. Willmot, Great Malvern, 
Worcester 

15,397. Gas Retort Serrinas, W. R. Herring, Glas- 
ow. 

15°398. Locktne Nuts, W. Hanson, Manchester 

15,399 CLutcH Mecuanism, J. Lenderyon, Rogerstone, 
Monmouth. 

15,400. Dispenstnc Agratep Liquips, A. P. Blaxter, 
A. P. Blaxter, jun., and G. W. Challoner, London. 

15,401. Coim~ngy Down-DRAUGHT PREVENTER, E. Birrell, 


Glasgow. 

15.402. Preszrvinec Woop, G. Feyerabendt, Berlin, 
Germany. 

15,408. Desk and Writixc Taa_e, G. Salomon, Berlin, 
Germany. 

15,404. Recepracte for Formutarizs, G. Salomon, 
Berlin. 

15.405. Propuctnc Kwyitrep Fasrics, G. Wignall, 
London. 

15,406. Weavine Tapss, &c., J. Law, Rochdale, Lanca- 
shire. 

15,407. Cuarns for AvutomosiLes, L. Schildknecht, 


London. 
15,408. Suor. A. Regner, Baden, Germany. 
15,409. Hanpie for Dust Bins, C. H. Hill, Birming- 


ham. 
15,410. Usions for Pirgs, H. Brough and E. R. Bridson, 
ndon. 
15,411. Vaporistnc Om, A. J. Riley and F. R. L. 
Strathy, London. 
— Inpuction CoiLs, &c., J. F. Hall-Eiwards, 
ndon. 
15,418. Luccacr Carrigr, E. Lycett, Birmingham. 
15.414. WRIGHT-REGISTERING Device, W. G. Price, Bir- 
mingham. 
15,415. Connectinc Hus Sprypizs, W. G. Price, Bir- 
mingham. 
14,416. Freep-coin Macuiyg, J. L. Schaeffer, London. 
15.417. CIGARETTE-MAKING Macatng, W. H. Lonnen, 
London. 
15,418. Game, H. von Kroecher, London. 
15,419. Brackets, E. Frings, London. 
15,420. Cycte Wuerts, S. Broadbent, jun., London. 
15,421. PortaBLe Too. Berncusgs, &c., A. Sharp, 
London. 
15,422. Cenrriruce Macutnes, J. W. H. Eyre, 
mdon. 
15,423. Vautt Htinces, H. D. Hibbard, London. 
15,424. Locxine Device for Sarzs, H. D. Hibbard, 


ndon. 

15,425. Brake for Cycigs, W. G. James, London. 

15,426. Steam Vatves, &c., Sir W. E. J. Vavasour, 

Tadcaster. 

15,427. Process for the ELecrro.tytic Deposition of 
Merats, P., Q., and G. Marino, and A. Ratchkowsky, 
London. 

15,428. CanpiEs, E. J. E. Hélie, London. 

15,429. Macuing for Detiverine Carps, H. H. Lake. 
—(J. French, United States.) 

15.430. Device for Locxine Nuts, H. H. Lake.—(£. J. 
Bahls, United States.) 

15,481. Dress Hotpers, H. H. Lake.—(D. P. 
McKenny, United States.) 

15,432. ExcavatTinc Apparatus, F. K Hoover and A. 
J. Mason, London. 

15,433. Emposstne Macuings, W. Fullard and W. E. 
Weber, London. 

15,434. Hanp Barrows, T. Hill, London. 

15,485. Wes Printinc Macuines, O. Imray.—(IV. 
Scott, United States.) 

15,486. Manuracturg of Fasrics, G. H. Dornig, 


London. 
15,487. Currinc VecrTaBLes, &c., E. G. Riedel, 
mdon. 
15,488. AppLyIna Liquip to Papgr, E. Jagenberg, 


ndon. 

15,439. Got¥r Batts, J. Perkins, J. A. Schadler, and 
A. Whiteley, London. 

15,440. Exevatine Apparatus, P. Bédarrides, 


mdon. 
15,441. Bicycizs, J. B. Fleuret.—(A. Purser, South 
Afri 


rica. 

15,442. Protection of Wounps, A. M. Clark.—(The 
Splint Gate and Bandage Company, United States.) 

15,448. Wixpow Lock, C. Ghys, London. 

15,444. CALCULATING Macutinzgs, J. Mallmann, London, 

15,445. HorsxsHogs, O. A. Meyer, London. 

15,446. Looms, E. A. Thissell, London. 

15,447. Propvuctne Corraz, J. M. Schutz and C. G. 
Hawley, London. 

15,448. SuBMARINE TeLEGRAPHY, M. J. Pelenc, 


London, 
15,449. Lypicators for Typawarrers, G. B. Lawton, 
Londo 


15,450. Conveyine Timber, A. J. Tenow and J. E. 
Flodstrém, London. 
— Separatinoe O1t from Stream, R. Shulz, Liver- 


poo 

15,452. Detonatina Toys, W. H. Wythe, Liverpool. 

15,458. Taroet Apparatos, J. L. McCullough and H. 
Connett, Liverpool. 

15,454. Borers, J. P. Tihon, Liverpool. 

15,455. Macuing for Cuttina Tigs, C. A. Hege, 
London. 

15,456. Venicizs, F, H. de Veulle, London. 

15,457. Utitisation of Linotyps Siucs for PRrintine 
| per og Marrsr, J. Roxburgh and R. McClean, 

on, 





15,458. Gias, E. G. 8. Stevens. London. 
15,459. Camperine Rais, J. M. While and J. Timmins, 


ndon. 

15,460. Ciocks, W. L. Wise.—(The Actiengesellschaft 
Mayneta, Switzerland.) 

15,461. Crockxs, W. L. Wise.—(The Actienyesellschaft 
Magneta, Switzerland.) 

15,462. Banps and .Wuex ts for Grinpine, C. Scheuer- 
maun, London. 

15,463. Seconpary Barrery Pvates, B. Kuettner, 


mdon, 

15 ‘ant Boor Lace Fasreninos, &c., A. R. Phillips, 
mdon. 

15,465. Lame Howper, F. W. Cue and P. W. Paris, 
London. 

15.466. Locxine Nuts on Bouts, &., M. Shipman, 
London. 

15.467. WIRELESS TELEGRAPHY, J. C. Bose and 8. C. Bull, 


mdon. 

15,463. Urrtisinc SULPHURETTED Hyprocey, G. Wilton, 

mdon. 

15,469. Firg-aLanm Contacts, R. Bessel, London. 

15,470. Device for Usk with Topacco Pipgs, R. A. 
Moon, London. 

15,471. Treatment of Kaoury, &c., J. Breedon, 

ndon. 

15,472, Starcu Painter, G. Carlson, London. 

15,473. Rotter Bearinos, A. P. Morrow, London. 

15,474. TeLeGRapHic Distripution, P. M. Justice. 
— (The Rowland Telegraphic Company, United 
States ) 

15,475. TSLEGRAFHIC INTERCOMMUNICATION, P. M. 
Justice.—(The Row'and Telegraphic Company, United 
States.) 

15,476. Burners for Lamps, H. Stoltenhoff, London. 
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15,477. LeaTHer Dressine, W. 8. Smith, London. 

15,478. Ratts for Crossines, L. W. Crosta and 8. P. 
Smeltzer, Nottingham, 

15,479. PeTroLeum Pressure Burners, J. Roots and 
C E. Venables, London. 

15,480. Fasteners for Heap-press, W. P. Fraser, 


eith. 
15.481. Raxgand Hos, F. H. Mingay, Bridge of Weir, 


15,482. Fixinc Botrom in Mik Cuoury, W. Clarke, 
ester. 

15,483. Switcues, T. W. Broadbent and E. Brook, 
Huddersfield. 

15,484. Citps for StenreRING Macuines, T. N. Grant, 
Manchester. 

15,485. BLow Lamps, D. McC. Harvie and P. McFarlane, 
G Ww, 


15,486. Automatic SHutrLe Mortons of Looms for 
Weavinc, R. and J. Harling and R. Starkie, 
Manchester. 

15,487. Rete Bockers or Carrizers, P. A. Martin, 
Birmingham. 

15,488. Ice Cream Warers or SHELLS, S. Roebuck, 
Manchester. 

15,489. Gas Burner, W. Speakman, Newton-le-Willows, 
Lancs. 


15,490. ELECTRIC GENERATORSand Morors, R. Kennedy, 


8. 
15.491. Ain Pumps, R. Richardson and F. Matheson, 
Glasgow. 
15,492. Fixcgr-tiprep CicareTtz, W. Gembitski, 
iverpool. 
15,498. Pepaus, G. F. Gadd, Manchester. 
15,494. Governors for Enorngs, H. F. C. Whitehead, 
Manchester. 
15,495. DisPLAYING ADVERTISEMENTS, A. C. Huckstepp, 
Birmingham. 
15,496. ELecrric Sarety Switcs, T. G. Weatherhead, 


mdon. 
15,497. Kitns, T. W. Yardley and E. Finch, Bir- 


mip " 

15,498 Rim Braxgs for Cyrcizs, W. H. Groom, Bir- 
mingham. 

15,499. Grove, J. Wilkinson and T. D. Clothier, 
London. 

15,500. Toy, W. Birtwell and H. and G. Hargreaves, 
London. 

15,501. Back -pgpaLLIve Brakes for FREE-wHEEL 
Cycigs, The Austin CycleCompany and A. T. Austin, 
Birmingham. 

15,502. Fasteners for Carpets and Mats, C. Soutter, 
London. 

15,508. TrRaNsporRTING CinpgRs, &c, A. R. Thirion, 
London. 

15,504. Apparatus for Sinkinc WELLs, C. Aghabeyan, 
London. 

15,505. AtTracHinc Tickets to CLotH Routs, F. O. 
Lueck, Kingston-on-Thames. 

15,506. Hanp Brusnes, E. Ellis, Eastcote Pinner, 
Middlesex. 

15,507. Reteastnc Gear for Pitz Drivers, H. McD. 

r, London. 

15,508. OverHaeap ELgctricaL Circuits, The British 
Thomson-Houston Company, Limited.—(4. H. Arm- 
strong. United States.) 

15,509. Etectric Conrro.uers, The British Thomson- 
Houston Company, Limited.—{/J. B. Linn, United 
States.) 

15,510. Tims Recorpers, J. M. Webster, London. 

15,511. Liqugryine Arr, C. Joly and E. J. Richardson, 


ndaon. 

15.512. Workinc VaLtve Gears, A. E. H. Herschel, 
London. 

15.518. IpENTIFIcATION Devicss, A. J. Boult.—(C. A. 
Tlyde, France.) 

15,514. ExecrricaL Priwers, &c., H. T. Ashton, 
London. 

15,515. Bacotnc Apparatus, &c., The Cotton Seed 
Company, Limited.—(J. C. W. Stanley, London. 

15,516. Opgratinc BuLkHgaD Doors, C. T. Dorr, 
London. 

15,517. Execrric Raitways, The British Thomson- 
poi Company, Limited.—(W. B. Potter, United 
States. 

15,518. APPARATUS for SHORTENING TiREs, T. Hamilton, 


ndon. 
15,519. Pneumatic Despatch Apparatus, Lamson 
Pneumatic Tube Company, Limited.—(Lamson Con- 
a Store Service Company, Incorporated, United 
tates. 
15,520. Pyeumatic DgspatcH APPARATUS, Lamson 
Pneumatic Tube Company, Limited.—(Lamson Con- 
solidated Store Service Company, Incorporated, United 


States.) 
15,521. Raistina and Lowerine Boats, A. Welin, 


mdon. 

15,522. WirgLEss TELEGRAPHY with Tunep MIcrRo- 
PHONE Receivers, V. I. Feony.—(Aligemeine Elektrici- 
tdts Gesellschaft, Germany.) 

15,523. Lemon Squenzers, J. Coomber and C. C. Naret, 


mdon. 
15,524. ELECTRICALLY - DRIVEN Fans, H. Griill, 


ndon. 
15,525. Motor Cycizs, E. F. Gottschalk, London. 
15,526. MINERAL-SEPARATING Apparatus, A. S. Elmore, 
London. 
15,527. Acrp, O. Imray.—(The Basle Chemical Works, 
gg ye 
15,528. Fry p, &c., J. Dever and E. Leprince, 
Londo: 


nm. 
15,529. Two-WHEELED VEHICLES, &c., L. André, 
London 


15,580. Daivinc MecuanisM of Switcugs, P. Thieme, 
Lond 


on. 
15,581. Purrrytne and DecoLourisine of Resins and 
O1ts, H. Arledter and R. J. Whitney.—(F. Arledter, 
Germany.) 
15,532. SoOapP-DISTRIBUTING Apparatus, P. Sckerl, 
Liverpool. 


on. 
15,585. CompounpD Stgam Enorngs, A. L. F. Lefevre, 
London, 





15,536. Sranparpistnc Lamp Fi_aments, F. Fanta, 


mn. 

15,537. ACETYLENE AppaRaTJs, A. Meydenbauer, 
London. 

15.588. Tearmminc Mera Castincs, E. Maruhn and E. 
Uhth ff, London. 

15,589. CasTinc Macuines, E. Maruhn and E. Uhthoff, 
London. 

15,540. Removine Castines from Movu.ps, E. Maruhn 
and E. Uhthoff, London. 

sag ExtracTIne Gop from Org, J. B. de Alzugaray, 

ndon. 

15 542. Locomotive Bor.ers, G. T. Clayton, London. 

15,548. Vatves for Fiuip Containers, E. Newbery, 
London. 

15.544. Pianororte with Foitpinc Kaysoarp, P. 
Hansen, London. 

15,545. Ferrutes for WaLKINo-sticks, G. Sharpless, 
London. 

15,546. InrgRNAL ComBusTion Enoinzs, J. G. L. Bor- 
mann. London. 

15.547. Treatine Skins, R. Thomlinson, London. 

15.548. Hgatinc Borter Feep-water, T. E. Pye, 
London. 

15.549. Cigar Asx Pot, E. Isaacs and A. Blanckensce, 
Birmingham. 
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15,550. Cartripegs, C. Pomilio. London. 

15.551. Dust-carts, 8. Berger, London. 

15.552. Nose-Bacs for Horses, T. Fawcett, Hull. 
15,558. Basy Carriacg Minper, 8. White, Birming- 


ham. 
15,554. “‘Non-Fix Rock,” G. Harrisson, Hulme, near 


Manchester. 

15.555. Curtery, A. J. R., W. G., and H. Memmott, 
Sheffield. 

15 556. Sprincs and Cuxck Actions for Doors, E. 
Verity. Leeds. 


15,557. Bicycte Rests, F. W. Grady, Glasgow. 

15 558. Encrng, B. Duncan, Glasgow. 

15.559. Pouttry Ferpers, J. Jamieson. Glasgow. 

15,560. Music Casgs, G. H. Turner, Nottingham. 

15.561. Toy, V. F. Barker, Birmingham. 

15,562. Mecuanism of ComBine Macuines, W. B. Lee 
and W. Fisher, Bradford. 

15.568. SuppLyina Execrricat Eyercy, M. Walker, 
Keighley. 

15.5¢4. SpgED Gear, J. W. Brown, Northowram, near 


Halifax. 

15.565. Avto-cars, W. Robinson and G. Chaloner, 
Leicester. 

15,566. Seats, W. E. Rowlands, Liverpool. 

15,567. Jorstsc FiusH Pires to Basins, J. West, 
Sheffield. 

15,568. Macning for Fotpinc Paper, D. Fisher, 
G 


Ww. 
15.569. Turptnes, D. McIntyre, Glasgow. 
15,570. AXLE-BoxEs, J. Anderson, Glasgow. 
15,571. Boxxs for Hotpinc StRawBEReRizs, G. W. King, 


gow. 
15,572. Macutnery for Maxine Bacs, J. Murray, 


Ow. 
15 ie Tuerapevtic Apparatus, &c., P. H. Baily, 
mdon. 

15.574. Frre-pars, A. Griffiths, London. 

15.575. Prssinc Woop-siock Pavine, H. Cooley, 
Leicester. 

15.576. Boor and SHog Prorectors, F. W. Bell, 
London. 

15.577. Hanp Irons, J. Broad and F. Dowling, 
London. 

15 578. Bepstgap, J. Griibeldinger, London. 

15.579. Exrctrotytic Apparatus, A. J. Boult.— 
(The American Alkali Company, United States.) 

15.580. COIN-FREED APPARATUS, <c., G. Cox, 
London. 

15,581. Vatves for Discnarcinc Water, A. Heintz, 


mn. 

15.582 Tue “Active” Corrge Por, E. Gale, 
Brightor. 

15 583. Locktne Free-wHert Actions of Cycies, W. 
Hewitt and the Singer Cycle Company, Limited, 
London, 

15,584. Vatves, 8. Frank, London. 

15.585. Soap Hoxtpgr. J. E. Gee, London. 

15.586. GaME-PLayINe Boarp, C. and W. Henrich, 


don. 
15.587. Apparatus for Hgatixe Liquips, J. Fliegel, 


mdon. 

15 588. BeErroot Diccrnc Macuings, E. Sandstrom, 
London. 

15 589. IntERNAL ComBusTION Encrngs, J. A. Prestwich, 


mdon. 
15.590. Sicuts for Riries and Guns, A. A. Common, 
mdon. 

15 591. Wraprprnc Macuines, W. B. Page and A. E. 
Hopkins, London. 

15.592. Currtra CaRaMELs, W. B. Page and A. E. Hop- 
kins, London. 

15.598. AppaRaTus for Sawinc, G. C. Spitzenberg, 
London. 

15,594. OuTRIccERS for Rowrne Boats, H. Stasny, 


ndon. 

15.595. TREATING Blast Furnace Gas, B. H. Thwaite, 
London. 

15,596. Vetociprp® Braxe, H. P. Long, London. 

15,597. Gas Maxine. A. H. Beasley. sen., 
Beasley, jun.. and V. W. Beasley. London. 

15 ~~ PRINTING TELEGRAPH Macuings, A. L. Shepard, 


on. 

15,599. Sprine Cup, W. R. nmter. London. 

15.600. Toastinc Apparatus, Z. Monteith-Fischel, 
London. 

15,601. Razor-stroprina InstRuMENT, A. L. Silber- 
stein, London. 

15 602. Treatinc Woate Material, A. M. Clark.—(Z. 
Rissmuller, United States ) 

15,603. BLeacutne Wua x Or, A. M. Clark.—(L. Riss- 
muller, United States.) 

15.604. Doe-stips, R. J. Sankey, London. 

15.605. BorrLe-wasHInc Macuings, F. H. Headley, 
London. 

15.606. ACETYLENE-GENERATING APPARATUS, W. P. 
Warren, London. 

15,607. Cuatrs, A. Nurick, Liverpool. 

15,608, Brarpine Macuines, A. V. Groupe, Liverpool. 

15,609. NoN-REFILLABLE Botrigs, H. Schlaich and J. 
Tott, London. 

15,610. Frrg-arM Bregecu Msecuanism, H. W. Gabbett- 
Fairfax, London. 

a W. S. McKenna and H. Whiteley, 

mdon. 

15,612. Cuarrs, G. Cocard, London. 

15,618. ContRoLtinc Vatves, Sir W. G. Armstrong, 
Whitworth, and Co., Limited, and C. H. Murray, 
London. 

15,614. ManuracturEe of Sucar, J. O. Schweitzer, 

mdon. 

15,615. ApverRTisiInc Disc, L. Rogers and W. H. 
Boorne, London. 

15,616. Traction of Rattway CaRRiacEs, A. 
Hochegger, London. 

15,617. HiaH-spgED Enoings, W. J. Hay, London. 

15,618. EtecrricaL Instruments, J. Gray and P. 
Hamilton, London. 

_, Car Braxss, P. Boch and J. F. Schroeder, 

mdon. 

15,620. Recovertnc Metats from _Soivtions, W. H. 
Martin, London. : 

15,621. ManuracturE of Fioor Coverines, J. Thame, 
London. 

15,622. Carns, A. K. Lovell, London. 

15,623. Pirers and Lastine Pincers, H. G. Weibezahl, 
London. 

15,624. Pirger Nippgers, H. G. Weibezahl, London. 

15,625. Piers,’ H. G. Weibezahl, London. 

15,626. Pirers, H. G. Weibezahl, London. 

15,627. Piiers,'H. G. Weibezahl, London. 

15,628. Cranks for CARRIER TRICyCcLEs, J. Warrick, 
London. 

15,629. Brick Macuing, J. Hamblet and J. Shenton, 

irmingham. 


- 
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15,630. Gas Burner, C. 8. Snell, London. 

15,631. SuRveyrnc Recorpinc Apparatus, G. E. 
Prince, Northwood, Middlesex. 

15,632. Suippine Crarts, A. Dalzell, London. 

15,633. Mrruop of Printinec, W. N. L. Davidson, 
Southwick, Sussex. 

15,634. Croquet Cup, &., E. F. Maitland, Rye, 
Sussex. 

15,685. CORK-DRAWING Macurnes, S. G. Mason, Bir- 


ming 

15,636. Lever Lack Macurng, R. Mansfield, Notting- 
dam. 

15,637. CLutcuEs for Cycigs, &c., H. Jelley, Birmirg- 


15,688. Grarinec for Motor Cars, J. Archer, Man- 
chester. 

15,639. Pwgumatic Trres, G. Franklyn, Manchester. 

15,640. CoLLapsiBLe Tuses, G. Franklyn, Manchester. 

15,641. Warer-cioset Cisterns, D. Lawrie, G iw. 

15,642. Pores for CLorses Lives, E. MecMichan, 


iw. 
15,643. Stgam Generator, C. B. Lawson and G. H. 
Ewing, Glasgow. 
15,644. Hot-ark Batu Casryet, J. Johnston, Glasgow. 
15,645. Hotpine SHapgs on Gas Firtines, F. Crisp, 
Birmingham. 
15,646. Gas Propucsr, E. J. Duff, rye 
15,647. CaBLE WHEELS, A. Kelly and C. D. B. Hansen, 


‘ow. 
15,648. Corset Sregts, W. E. Heys.(H. G. Ufer, 
Germany.) 
15,649. Saarrine AxiEs, H. O'Reilly, Dublin. 
15,650. Dust CoLLector, 8S. T. Dyson, London. 
15,651. Drytne Hops, D., E., D., and J. Jones, Bir- 


mingham. 

— Fotpine Suirt Curr, C. Adamson, Ealing, 

zondon, 

15,6538. ConrroLtinc Automatic ExLgectrric Crrcvuit- 
Breakers, The British Thomson-Houston Company, 
Limited, and E. B. Wedmore, London. 

15,654. Rartway Kay, J. Brimer, London. 

15,€55. Privtine Macaig, T. Forknall, London. 

a Soon for Enctosine Sponers, W. Cardno, 

mdon. 

=, SausacGk- Fittina Apparatus, T. Siddle, 

ndo' 


15,658. Gar for Vetocrpepgs, R. P. Rowe, London. 

15,659. LicuTine Raitway Tunng is, G. Westinghouse, 
London. 

15,660. INTERNAL ComBusTION Esorines, G. Westing- 
house, London. 

15,661. SHot Guns, O. Jaehne, Acton. 

15,662. Fixtye Device for Turninc Arcugs, A. Diss, 
London. 

15,668. Device for 
London. 

15,664. Etectric Ciocxs, T. J. Murday and the Stan- 
dard Time Company, Limited, London. 

15,665. Pouzzig, 8. Jonas, London. 

15,666. Cranes, Horstinc Apparatus, &c., T. D. 
Hollick, London. 

15,667. Gas Propucers, L. Mond, London. 

15,668. WaTgr-TuBE Borers, H. H. Lake.—(F. M. 
Faber, United States.) 

15,669. Barrets, W. Jones and E. A. Merckel, 
London. 

15,670. Frrmve Orpnancg, A. T. Dawson and G. T. 
Buckham, London. 

15,671. Dynamo ELecrric Generator, A. Churchward, 
London. 

15,672. Bregcu Mecuanism for Onpnancer, A. T. Daw- 
son and G. T. Buckham, don. 

ee for Propuctne Paper, H. Haucke, 

ndon. 

15,674. Construction of STORAGE A. 
Gabitti, London. 

15,675. Rotary Printinc Macuines, J. A. Horne, 


ADVERTISING, T. Jaramillo, 


Batrerizs, 


London. 

15,676. Comprsgp CapinetT and Tasir, J. J. Jacobs, 
London. 

15.677. Fasteners for Cottars, &c., R. Kandelka, 
London. 

15,678. CoLourrsa Matrers, J. Y. Johnson.—(The 
Badische Anilin and Soda Fabrik, Ey 

15,679. OpruRators, A. T. Dawson and G. T. Buckham, 
London. 

bg Generators and Motors, A. Churchward, 


on. 

15,681. Butts, C. J. Buckwell, London. 

15,682. Propucine Derivatives. H. E. Newton.—(The 
Farbenfabriken vormals Friedrich Bayer and Co., 
Germany.) 

15,683. Matt Hovssgs, E. G. Stockton, London. 

15,684. TaBLzs, G. Rushton, London. 

15,685. COLLAPSIBLE Drinxine Cups, W. C. Wilkinson, 


London. 
15,686. Brusues for Generators, A. Churchward, 

mdon. 
15,687. Mmgans for Propuctnc Vacuum, F. Fanta, 


ndon. 
15,688. Lamp Curuwyeys, G. Rossberg, London. 
R. Quain, 


15,689. Execrric Lamp Howpers, J. 
London. 
—. semen fH oo ee The Angular Hole 
ing and Manufactu m: Limited, and 
G. J. F. Black, 8 lapis 
15,002. Raitways, C. E. Betts.—(/. W. Betts, United 
Statea. 


a Busxs for Corsets, &c., C. F. de Grasse, 


ndaon. 

15,693. PREVENTING Racine in Srgamsuips, J. H. 
Apjohn, London. 

15,694. Compounp Locomotives, C. Hagans, London. 

15,695. Cooktnc Apparatus, M. L. Krimer and H. 
Cutajar, London. 

15,696. AppaRaTus for Storine Liquips, W. Pirrie, 
London. 

15,697. To1LeT Brusnes, W. H. Lonnen, London. 


8rd August, 1901. 
15,698. Macuingry for Drayinc Woot, J. Fielden, 
Rochdale. 
15,699. ANCHOR FaLier Stop Guarp, J. Eastwood, 
Oldham. 
oe TikE PuncTuRgE-PRooF SHIZLD, J. Mitchell, 


uildfo 

15 701. Conveyine Brususs, O. G. C. L. J. Overbeck, 
Grimsby. 

15,702. Weavine Looms, A. Lockwood, Halifax. 

15,703. SELF-rasTeNING Hook, B. and D. Wolffe, and 
P. H. Bennett, Birmingham. 


15,704. Lea Covgrines, &c., A. R. Donisthorpe, 
Leicester. 
15,705. Brake for TRoLieys, G, Greenaway and H. E. 
arris, Bristol. 


15,706. Repucinc Hyprocargons, R. J. Urquhart.— 
(The Chemische Fabriken vorm. Weiler-ter Meer, 
Germany ) 

15,707. Wages for Motor Veuicixs, R. Harrison, 
London. 

15,708. Manuracturinc Dygsturr3, R. J. Urquhart. 
(The Chemische Fabriken vorm. Weiler-ter Meer, 
Germany.) 

15,709. Manuracture of Looxinc-cLass MoveMENTs, 
The Gunn Castor Company, Limited, and L. R. 
Piercy, Birmingham. 

15,710. PHoTroGRaPHIc APPARATUS, H. W. James, Bir- 
vt Gan W. B.G Glasgo’ 

15.711. Cameras, W. B. Gregson, Ww. 

15,712. Macuing for Emprompertine, J. Hall, Man- 
chester. 

15,713. VELOCIPEDE Pgpats, H. J. Shawcross, Liver- 


pool, 

15,714. Evectric ALaRas, D. Vial, jun., Kingston-on- 
Thames. 

15,715. Cottigry Tus, T. Archer, Newcastle-on- 


ne. 

15,716. NON-INFLAMMABLE PHOTOGRAPHIC F1La, 8. G. 
Fry, Liverpool. 

15.717. CycLe Brake, T. Brooks, Manchester. 

15718. Srgam Enorng, F., G,, and R. Goodfellow, 
Manchester. 








“os Fotpine Corron Cuoru, J. Brand, jun., 
iw. 
15,720. Cooxine Ranogs, W. Deighton, Bradford. 
15,721. Bauina Hay, B. R. Jealous and J. Common, 
Manchester. 
15,722. Bovensgy's Gaver, W. Boughey, Littlebrough, 
near Manchester. 
15,728. Topacco Pips, W. E. Wallace, Southend-on- 
a. 


Se: 
15,724. Broopgrs, J. von der Kammer, London. 
15,725. ManuracturRE of Beveracgs, R. J. and J. G. 
White, London. 
15,726. PeramButators, W. H. Dunkley, Birmingham. 
15,727. Envevopsg, E. 8. van Rooyen, London. 
15,728. Lapres’ Harr Pins, C. K, and R. Tutin, 


London. 
—, Vatvg, W. H. Bushell and L. R. 8. Toralin, 


mdon. 
15,730. Coxe Conveyor, M. Blake, R. H. Smart, and W. 
~~ Greenock. 
15,731. Fixisc Metauuic Bepstgaps, G. Whitfield, Bir- 
mingham. 
15,782. Raprators, C. H. Smith and W. Travers, 
Birmingham 


4 . 
15,733. Booxstxpine, J. R. Irving, Birmingham. 
15,734. Lamp, F. Walters, London. 
15,735. ATTracHine Tires to WugE.s, H. A. Stonard 
and H. Sheaf, London. . 
15,7386. WaTeRpRoorinec Faprics, F. Rushworth, 


ndon. 

15,7387. ABDOMINAL Betts and Corsrgts, V. F. Wood, 
ndon. 

15,738. Vernrers, E. J. Witcombe, London. 

15,739. Macutngs for Curtine Fasrics, P. Hertzog, 


ndon. 

— Paper and Envs.opg, H. C. Lester, 

ristol, 

15,741. Pooxocrapus, F. W. Baynes, London. 

15,742. Waistcoats, H. B. Ingamells, Liverpool. 

15,748. Kiins, A. Ford, Liverpool. 

15,744 Tap, W. Pehl, London. 

15,745. Grysers, J. W. Thomas, London. 

15,746. TrLLs, F. Stiebel, London. 

15,747. Drawine Liquips from Casxs, H. Schlaich and 
R. Sonnenfeld, London. 

15,748. Truck for Transport, C. V. Suppin and B. 
8zendi, London. 

15,749. Hyprautic Cugeck VaLves, E. Schweich, 
London. 

15,750. OpzRatinc Gas Propucers, L. Mond, London. 

15,751. Coxe Ovens, F. J. Collin, London. 

15,752. Fixines for Ramway Raits, W. Walker, 
London. 

15.753. TgLepHong Excuanors, F. Stock, London. 

15,754. Farry Lamps, G. E. J. Street, London. 

15,755. Exectric Governors, H. A. Pryor.—(D. C. 
Smith and R. C. Young, Western Australia.) 

15,756. Coat-cuttine Macuinus, F. J. H. Lascelles, 
Newcastle-on-Tyne. 

15,757. CaLico ntinc, A. Meyenberg and the 
Clayton Aniline Company, Limited, London. 

15,758. Sap-rrons, A. T. Beach, London. 

15,759. Composrnc Mgerat Mou.ps, E. Maruhn and E. 
Uhthoff, London. 

15,760. CaRBURETTING AppaRaTus, G. Machlet, jun., 
London. 

15,761. RecuLatine Tertu, W. J. Cave and the Dental 
Manufacturing Company, Limited, London. 

15,762. Takine Impressions of TeeTH, M. Fuller and 
the Dental Manufacturing Company, Limited, 
London. 

15,763. Lapigs’ Betts, J. Doust, London. 

15,764. Pocket Inxstanp, H. H. Lake.—( Aktieselskabet 
Halvorsen and Larsen, Norway.) 

15,765. Stop Cock, W. H. W. Fiihndrich. London. 

15,766. Dryinc Apparatus for Tga, G. W. Sutton, 
London. 

15,767. Matcusox, G. E. Woodman, London. 

15,768. Boot Brusugs, A. Smith, London. 

7 INcaNDESCING E.xctric Lamps, W. L. Voelker, 

mdon. 


6th August, 1901. 


15,770. Ruecerracte for Sart, &c., C. H. Wilkinson, 
Huddersfield. 

15,771. Stgam GengRaTor Economisgrs, H. B. Stocks, 
Manchester. 

15,772. Maxinc PcasteR Cament Sxass, G. B. Hall, 


London. 
15,773. Spring Arr Pistots, C., J. B., and E. Lane, 
Londo: 


nn. 
— Frxinc Prisms of TrLescopgs, J. H. Barton, 
mdon. 
15,775. Drivinc Gear for Bicycies, The Hub Two- 
8 Gear Company, Limited, and W. Goodbrand, 
anchester. 
15,776. Automatic Cut-orr for Enarngs, J. B, Wilson, 
Cockermouth. 
15,777. SucaR Warer Biscuit Macutngs, G. 8. Baker, 
London. 
15,778. BanpoLigrs and CarTripcg Carriers, P. A. 
Martin, Birmingham. 
15,779. The Zeno Saoorsr, T. A. Shaw, Bradford. 
15,780. IntgRNaAL ComBusTION Motors, J. Dunlop, 
Manchester. 
es Weiouinc Macurygs, G. Pooley, jun., Liver- 


pool. 

15,782. Envecoprs, W. Fairweather.—(W. &. Timmis 
and J. T. Russell, United States.) 

15,783. Caxrcktnc the Enerey of a Movina Bopy, A. 
Bremburg, Glasgow. 

15,784. Makixa VuLcanisep Lacquers, E. Wege, 
Manchester. 

15,785 Sprnpies for Rine-sprnninc Frames, J. 
Hetherington and Sons, Limited, G. E. Ross, and O. 
Hirst. Manchester. 

15,786. NarLinc Macutyg, J. Gimson and Gimson and 

., Lim , Leicester. 

15,787. Hgatinc Apparatus, The Omega Odourless 

ped ~ eg Company, Limited, and H. O. Strong, 


15,788. SrRENGTHENING CycLE Frames, C. T. Spanton, 
Wimb 


on. 

15,789. Brakes for VeHicLe, W. Tozer and R. Hyde, 
ndon. 

15,790. Water Gauce Guass for Borers, J. Walker, 


a Sack Hoxtpger, W. Dyer, Bourne- 

mouth. 

15,792. Vatve Gear, J. Rickie, Glasgow. 

15,793. SELF-FILLING and Empryine Tus, C. E. G. 
Oliver, Manchester. 

15,794. Buryisner for Cains, G. E. Harrison, 
Walkerith, near Gainsb gh, Lincolnshi 

15,795. Winpow CLEeangr, R. E. Moores, Brentford. 

15,796. Frrg and BureitarR ALaRos, F. C. B. Cole, 
London. 

15,797. Carpet StretcuEerR, A. Manby and R. 8. True- 





man, London. 
15,798. Automatic CANDLE ExtTincuisuer, H. Martell, 


ndon. . 
15,799. Stgam Borters, O. Meredith, Liverpool. 
15,800. Hanp Power DriLiine Macuinegs, A. Yates, 


ndon. 

15,801. Putt Socket, H. Hubbell, London. 

15,802. Cork InsuLaTiNe Strip, J. H. Stone, London. 

15,803. AgRATED Water Manuracturg, J. T. R. de 
Morley, London. 

15,804. TELEPHONE-SELECTING Devices, W. D. Wat- 
kins, J. W. Bolster, F. L. Naylor, G. Davies, E. L. 
Coryelle, and R. A. Berry, London. 

15,805. Gas Enotnzs, F. Burger, London. 

15,806. Gear Caszg, G. Adams, London. 

15,807. Brntrarp Practice Crortu, J. 8. F. Chamber- 
jain, jun., Steeplehurst ae nt. 

15,808. DetacHaBLE Crowns, W. T. Parkes, Wimble- 


on. 
15,809. ArtiriciaL Ear-prums, L. H. Vickers, 
on. 
15,810. ApJusTABLE Supports for Suetves, A. E. Beer, 


on. 
15.811. Means for Consumine Syoxe, G. 8. Gallagher, 
London. 





15,812. Boxinc Cicarerres, P. A. Newton.—(The 
American Tobacco Company, United States, 
818, DistnrecTion by FoRMALINE, R. 


15, 
London. 
15,814. ADVERTISING Motor VEHICLES, L. Neumayer, 


ellmann, 


jon. 
15,815. Paper, H. R. Romney, London. 
15,816. ALARMS for Srornack Batrsrizs, R. M. Lloyd, 


ndon. 
ay, Srorace-batreRy Boxes, R. M. Lloyd, 


on. 
15,818. Storace Batrerigzs, R. M. Lloyd, London. 
15,819. Storacge Batrerigs, R. M. Lloyd, London. 
15,820. Motors, J. E. Blake, London. 

15,821. Bicycie Frames, J. L. Knoll, London. 


‘and air and oil supply 
' (2) In a heating 


15,822. Gritt Pans, H. A. Price and H. C. Turner, ° 


ndon. 

15,828. Sewine Macuings, H. H. Lake.—(C. J. Apple- 
ton, United States.) 

15,824. Enorngs, H, H. Lake.—(The Ingersoll-Sergeant 
Drill Company, United States. 

15,825. Motor Vguicues, B. C. Hicks, London. 

15,826. AnmaTturgs, J. B. Blood, London. 

15,827. Harr Curppsr, C. Carleton, London. 

15,828. Fzep Bars, J. Humphries and Sons, Limited, 
and J. P. Humphries, London. 

15, os Warerproorina Canvas, F. M. Wharton, 

mdon. 
15,880. QuicK-FIRING Macuine Guns, T. J, Keattch, 


15,831, DistrLLaTion Furnaces, E. Ferraris, London. 

15,882. CrusHING and Sortinc Org, E. Ferraris, 
London. 

15,888. AnmaTuREs, W. L. Wise.—(The Actiengesellschaft 
“* Magneta” (Blectrische Uhren ohne Batterie und ohne 
Contacte, Switzerland.) 

15,834. Fencinc Dropper and Cup, D. McDougall, 
London. 

15,835. Pens, W. W. Stewart, London. 

15,836. Suip’s Dravcat Inpicator, 8. Bennison, 
London. 

15, veil Apparatus for Giynine Corton, G. A. Lowry, 

mdon. 

15,888. Smaty Aros, A. Frank, London. 

15,839. Morors, E. P. L. Mors, London. 

15,840. Printers’ Fursitors, E. 8. Hunter.—(The 
Acme Staple Company, Limited, United States.) 

15,841. Motors, C. F. Bamford, London. 

15,842. Beit, H. M. Knight, London. 

15,848. Squirt for Insect Powpgr, Z. Mamlok, 

ndon. 

15,844. Spgep Gear, E. Lacoste and E. Battmann, 


ndaon. 
15,845. Fans, E. W. Brown, London. 
15,846. ACETYLENE and other Gasgs, J. J. Hendler, 


on. 
15,847. Tramway Covuptino, OC. and H. R. Hansen, 
London. 
15,848. WaTer-TuBe Borers, R. Schulz, Liver- 
15 "849, Fiies, O. F. Bittner and A. Weyhenmeyer, 
verpool. < 
15,850. ConTROLLING Roap VgHICLEs, G. Klingenberg, 
ndon. 
15,851. VioLoNcELLos and like InstRUMENTs, B. Vickers, 


ndon. 
15,852. Printine Press, W. Scott, London. 
15,858. ImprovepD Twistep AvogR, G. Hallenscheid, 


London. 
15,854. Suet Merat Roor Coverino, T. P. Flanagan, 
ndon. 
15,855. Decorations for InreRiors, P. M Heerwagen, 
ndaon. 
15,856. APPARATUS for Maxine Guiupg, L. L. Kelsey, 
7th August, 1901. 
— Trouser Presses, R. G. 


mdon. 
15,858. DispensInc AERATED Breveraogs, A. P. Blax- 
. Blaxter, jun., and G. W. Challoner, 


mdon. 
15,859. Dress and Mop Cycie Guarp, G. Wray, South- 


Williams - Ellis, 


rt. 
15'360. Watt Papgrinec and Decorations, J. Ogilvy, 
Kirriemuir, N.B. 
15,861. Gas and other Motors, A. R. Bellamy, Man- 


chester. . 
15,862. Casement Wixpows, H. Millar, Newcustle-on- 
Tyne. 
15,808. Pressure Gavors, H. W. Payne, Birming- 
15,864. BicycLe Support, W. Brecknell, Newcastle-on- 


e. 

15,865. Wixpow Cieanina Sagat, J. H. Swallow, 
Manchester. 

15,866. Joints for ConpgnsER Tunszs, J. H. Rosenthal, 


iw. 
15,867. SEL¥-BINDING Reaptne Macutyg, W. Thomson, 


G Ww. 

15,868. Manuracturs of Piix Fasrics, A. F. McCollum, 
Manchester. 

15,869. Looms, J. H. Southworth, J. Holden, and J. 
Duckett, Manchester. 

15,870. Apvertisino, C. S. Snell, London. 

15,871. Huntine Stocks, A. F. Brown, London, 

15,872. Sgats, W. E. Phillips, — 

15,8738. Draw-Hor, W. E. Phillips, Liverpool. 

15,874. AxLE Boxes for Roitinc Stock, G. Wilson, 

don. 


15,875. Fur. Propucine Macurng, G. Sutton, London. 
15,876. ExecrricaL Storace Batrerizs, J. H. West, 
ndon. 
15,877. Bastina Mrat, C. E. Cole, London. 
15,878. RECEPTACLES for Packine Goops, K. Kuehne, 
Lond 


jon. 
15,879. SUBTERRANEAN ConDucToRs, P. Grams, 


mdon. 

15,880. Surrace Contact Evecrric Rarttways, The 
British Thomson-Houston Company, Limited.—(Z. 
M. Hewlett, United States ) 

15,881. Surrace Contact Exvectric Rartways, The 
British Thomson-Houston Company, Limited.—(IV. 
B. Potter, United States.) 








SELECTED AMERICAN PATENTS. 
From the United States Patent-office Official Gazette. 





672,500. Vapounisine Device for Crupg Om Ex- 
PLosivE Enoings, F. van Duzen, Marion, Ohio.— 
Filed March 17th, 1900. 

Claim.—(1) In a heating and be device for 
explosive engines, a cylinder, a mixing c’ ber con- 


(572,500) 
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nected to the supply port of a cylinder, an air and an 
oil pipe tapping into said mixing chamber, a valve in 








each pipe having valve stems depending in 
mixing chamber, a heating chamber surrounding -_ 
oil and air pipes connected to the disc port of 
said cylinder, a second air valve in sai mixing 
chamber adapted to trip said valve stems when 
actuated, means for actuating said second air valve. 
means connected to said air 
, Substantially as described, 
spraying device for explosive 
engines, a cylinder, a central mixing chamber con. 
nected to the suppl: id cylinder, an exterior 
ca connected to the exhaust port of 
said cylinder, an air pipe coil in said heating chamber. 
an oil reservoir and a pipe leading therefrom, valve 
stems in said pipes, the said air and oil pipes tapping 
concentrically through the heating chamber and into 
the mixing p thes os, an air valve in the said mixing 
chamber adapted to actuate the said valve stems when 
the said air valve is operated, and a itive means 
for operating said air valve, substantially as described, 


672,643. Excentric, C. Linstrom, Vicksburg, Miss,— 
Filed December 11th, 1900. 

Claim.—The combination with an excentric having 
a circumferential flange or rib thereon, of an excentric 
strap ane the same and provided with an 
integral ve in which said flange or rib fits, said 
strap being made in two parts, one of which has 
peripheral ve therein and dowel pins in the ends 
thereof, and the other of which is provided with lugs 


and oil discharge p' 





on opposite sides thereof and with openings adapted 

to receive said dowel pins, the said lugs having open. 

ings extending therethrough tangentially of said 
peripheral groove, means for securing said parts 
together, the same comprising aclamping strap having 

a curved intermediate portion and straight arms at its 

ends, said curved intermediate portion fitting within 

said peripheral groove, and said arms extending 
through the openings in said lugs, and securing means 
on said arms, 

672,694, Apparatus for the MaNuracTurRE of 
ILLUMINATING Gas and Coxg, KE. R. Besemfelder, 
Sere, Germany.— Filed September 28th, 

Claim.—In an apparatus for the continuous produc. 
tion of illuminating gas, the combination of a series of 
connected su’ retorts, rotary conveyors 
therein, a conducting tower in connection with the 
lowermost retort, a rotary delivery mechanism beluw 
the lower funnel-shaped end of said tower, chutes in 








connection with said mechanism for conducting the 
delivered coke to water-gas generators, a cooling 
chamber below said mechanism and connected there- 
with and contracted toward its lower end, a water- 
filled and sealed discharge pit below said chamber, 
said pit having a central channel, and an inclined 
rotary conveyor mounted therein and having a per- 
forated conveyor screw allowing the return of the 
water in ing the cooled coke out of the discharge 
pit, substantially as set forth. 


672.712. Svstsm of ELECTRO-pyNAMIC PROPULSION, 
L. Rosenfeld, C. Zelenay, and J. Dulait, Charleroi, 
Belgium.— Filed January 81st, 1900. 

Claim.—In an electric traction system with poly- 
phase currents and sliding magnetic field ; having an 
induction el t suspended on the vehicle and an 
inductor extending along the track ; the combination 
of a series of pole pieces composed of bundles of plates 
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united in T shape, with very wide extension laterally 
to the track, beyond the diameter of the magnetic or‘ s, 
a laminated longitudinal bar to which the shanks of 
such pole pieces are connected, and suitable bracs, 
and tie rods Lad which the longitudinal bars and pole 

leces are firmly connected to the supporting foot of 

e field magnet, and the hangers upon the axles 
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THE INDIAN SUGAR INDUSTRY. 
No. II. 

Since commencing to write these articles, the advisa- 
bility of taking up the cultivation of sugar cane has gained 
considerable ground among those interested in the indigo 
industry, and which has resulted in a commission being 
appointed by the Government of India to inquire into the 
question of growing sugar cane as an alternative crop to 
indigo in Behar. 

The Behar Commission, which held its inquiries in 
Calcutta in October last, and before which a large number 
of merchants, experts, officials, &c., was examined, visited 
many of the districts in which indigo was cultivated, con- 
cluding their investigation by procuring a plant for the 
manufacture of Muscovada sugar, thus obtaining actual 
working statistics as to the cost of manufacture and the 
outturn per acre. The report has now been sent in, and 
as it will be interesting to know the conclusionsarrived at, 
we give the following summary taken from “ The Inter- 
national Sugar Journal” of May last :— 

“The ‘suitability of Behar for cane-growing as an alternative 
crop with indigo or otherwise is distinctly affirmed. There is 
enough suitab!e“land to grow 60,000 tons of sugar at a cost of, say, 





The report shows that there are in Behar alone great 
possibilities for the future of the sugar industry, and given 
the careful consideration in its development which the 
importance of the question demands, a prosperous future 
in India for this industry is anticipated. The wonder is that 
it is only now, at the beginning of the twentieth century, 
attention is being given to the manufacture of sugar in 
India, where the sugar cane is said to have originated, 
and which was the first country to produce sugar. Behar, 
to which the Commission’s report refers, is a mere speck 
in India, being a district in the Bengal presidency, but 
the remarks in the report may be also applied to many 
other parts of the country suitable for sugar cane growing. 
In fact, factories could very well be established all over 
o country to meet the demands of the Indian consumer 
alone. 

During 1899 alone 203,000 tons of sugar were imported 
into India, as we have already seen, from the Continent 
and elsewhere; the import of bounty-fed sugar was 
74,000 tons, which leaves 129,000 tons of presumably raw 
sugar imported into the country. If we take the 74,000 
tons as refined sugar, and allowing 40 tons of refined 
produced from 100 tons of raw sugar, we have 185,000 
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evaporating, crystallising, and curing, and designed to 
meet the conditions of the country, and erected close to 
a railway and where there is a plentiful supply of water. 
The canes on being cut should be conveyed from the 
cane fields to the factory by means of lines of narrow- 
gauge railway in preference to bullock carts, each truck- 
load of cane, of a gross load of about six tons, being 
weighed before being emptied in the cane shed or on to 
the mill cane carrier. 

For the extraction of the maximum amount of juice, 
which would probably be 80 per cent. of the weight of 
the cane, the mills would be of the triple-crushing type, 
having rollers 38in. diameter by 84in. lung, and each mill 
being driven by its own engine, of the horizontal non- 
condensing reversing type, the mill rollers being fitted 
with hydraulic attachment or toggle gear, thus giving a 
certain amount of play to the rollers when an uneven or 
abnormally heavy feed of cane took place, and prevent- 
ing breakage. The mills, however, should be designed 
with a weakest point, and this should be at the tail- 
bar coupling connecting the gearing to the mill, so that in 
the event of breakage occurring it would take place where 
least damage would be done and could be easily remedied. 
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MANUFACTURE OF SUGAR—FOSTER EVAPORATOR 
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Rs, 100 per acre, ‘The season for: cane planting falling at a | tons, which, added to the 129,000 tons, gives 814,000 tons | Before the cane entered the mill proper it would be advis- 


different time from that of indigo, the two crops can be conve- | 
niently worked with the same set of hands, Even with the | 
defective methods of cultivation, &c., in use to a limited extent, | 
it is not unprofitable; but if the cane is to be grown by the | 
planters on a large scale, the methods at present in vogue must | 
be superseded by others based on the latest experience of cane 

sugar producing countries. There is plenty of aon labour, and | 
artificial irrigation is not required, while most of the indigo | 
factories are already situated near a line“of railway. There is a | 
good local market for sugar, while the demand for India in 
general is much larger than Behar could supply for many years to 
come. The Commissioners refer to the systems of cultivation and 
manufacture in vogue in Australia, and consider that some such 
arrangements, involving the co-operation of cultivators, manufac- 
turers, and refiners—as in the case of the Central Mills and the 
Colonial Sugar Refining Company, in Queensland—would be the | 
proper thing for Behar. But if the necessary capital is not avail- 
able, then for the present each factory at which a minimum of | 
200 acres of cane is grown should install a mill or mills, with 
vacuum pan and centrifugal, for the production of what is known 
as grey sugar, which has been proved to pay elsewhere. This is, 
however, only proposed as a temporary expedient until more 
perfect and elaborate arrangements, as already mentioned, can be 
made. ‘The need for an organisation of the supply of the 
market for the produce is strongly insisted on, both for the present 
and for the increased production of the future. An agricultural 
experiment station with competent staff is also recommended, 
ov to provide varieties of cane which shall be more profit- 
able than the present ones,” 





of raw sugar, which might well have been manufactured 
in India for her own consumption. 

If we take the minimum quantity of one ton of raw sugar 
produced per acre, we have 814,000 acres, or, roughly 
speaking, a tenth of the area at present under cane 
cultivation would be required additional for the produc- 
tion of an amount equal to that imported. 

If we take 15 tons of cane as grown per acre, which is 
a fair average for India, we get 4,710,000 tons of cane per 
year tocrush. Taking the duration of crushing for each 
factory at four monthsin the year, then 56 central factories, 


each capable of crushing 700 tons of cane per day, would | 


be necessary, and each would clear 5600 acres of cultiva- 
tion in the season. The cost of manufacturing one ton 
of sugar is about £4, and the selling price from £20 14s. 
to £17 12s., which should leave sufficient margin of profit 
to induce the most credulous of capitalists to come 
forward. 

For a factory capable of crushing 700 tons of cane per 
day a capital of 10 lakhs of rupees, equivalent to about 
£66,666, should be amply sufficient for buildings, 
machinery, light railways, rolling stock, &c., and such a 
factory should be fitted with all the most up-to-date and 
economical machinery for crushing, filtering, clevifying , 


| able to put it through a shredder placed immediately in 
|front of the mill rollers and driven off the roller 
| gudgeons. 

The crushed cane on leaving the first mill should be 
sprayed with hot water to allow of better extraction in 
the second mill; and the crushed cane, or megass, from 
the second mill should be sprayed with the weak juice 
from the third mill for the same purpose, the amount of 
imbibition water given to the cane as it leaves the first 
mill being regulated so that the juice on leaving the mill- 
house is at 9 density of 9 deg. Beaumé. Drawings on 
the next page show a modern triple-crushing plant, as 
| above, of a type which Mirrlees, Watson, and Co. have 
| supplied to many parts of the world. 

The next important stage is that of clarifying the 
juice, and there are several methods of carrying out this 
important process, viz., by the defecating, carbonation, 
or high-pressure clarifying methods, the clarifying agent 
consisting in all cases chiefly of lime, which is used in 
different ways, its purpose being to neutralise the acids 
| contained in the juice, and which cause inversion, result- 
| ing in a large quantity of the sugar becoming uncrystal- 
|lisable. The action of the lime is such that it combines 

with the albumen in the heated juice, the foreign matter 
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bottom. These settlers, which are deep, cylindrical ves- 
sels, have an inner chamber, the juice gravitating down 
the annular space and up the centre chamber to the top, 
thence to the next for a further precipitation, and so on, 
till finally it is discharged ready for filtering. 

Filters suitable for India are those of the ‘‘ Taylor,” or 
ordinary bag filter type, which are the easiest to work, 
being simply iron cases having plates about 12in. from 
the top, into which nozzles are fitted, on to which the 
bags are say 9 
used where ther 
“ gravitation ” or “ danek”’ filters require attention, which 
can only be given by specially trained men, and even 
then they give considerable trouble. 
an arrangement of filters containing 560 bags. From the 
filters the clear filtered liquor now runs to the 
evaporator supply tanks, the foul liquor being sent 
to the cleansing pans for a further treatment. 

We now come to the important process of evaporation, 
which is now carried out on the multiple effect system, 
and evaporators of this type, economical and up to date, 
are badly required in India in existing concerns, many of 
which are going on using their antiquated apparatus, 
notwithstanding the fact that by doing so they detract 


considerably from the profits of the factory. There are | 


many modern evaporators now on the market, but the 
one to be chosen for India is undoubtedly that of the 
ordinary vertical type, which is simplest to work. There 
are numerous makers of this type of evaporator, not all 
of them, however, so economical as they might be. The 


It is important that these filters only be | 
e is covlie labour, as such filters as the | 


Below is shown | 


latter method allows of a single condenser and air pump 
being used common to all vacuum pans and evaporator, 
each being connected up to a main pipe leading to the 
condenser, and each having its own shut-off valve. In 
the case of the wet system, the injection water is drawn 
from a well by the vacuum created by the pump, while in 
the dry system a separate pump is vniteed for supplying 
the injection water. 











ROLLING LOADS ON RAILWAY BRIDGES. 





| Tux simplest and best method of estimating the effects 
| of rolling loads on railway bridges has not yet received 
the unanimous consent of engineers. When the Royal 
| Commission, half a century ago, made some experiments 
| in reference to the subject, they arrived at conclusions 
which gave rise to a false but popular impression that is 
not yet altogether without its adherents. It is the 
| Statement that a rolling load at ordinary speeds on 
railways has twice the oes action of a dead or 
| static load of the same amount. It is difficult to perceive, 
| from the very inadequate and almost toy-like scale upon 
| which the experiments were conducted, how a correct 
result could have been anticipated. There is no analogy 
| between small trucks run rapidly over cast iron bars, 
| nine feet in length and a couple of inches square, with 
| the deflections, and breaking weights, and rolling loads, 
even of the light description of those days, traversing a 
























































































































































St ' T T Tf a T 7 
7 soauimmimnamt ve en L air =F 
Ad: 
| | BrassBagNoziles 
| | | =) aie =Fh 
' | i] 
i i 
| ah 
iW a 4 
: R 
2 % | ‘~ 4 aH 
: 
.~) | } | 
= ‘ | = 
| 
4 ; | “FR 
» : ! » 
aint ee Cee r ao i | r r r 
ete |) Se iis , oe 3. 5916-------- Ee 3.5% ...--. + 
’ 
x 
- 
i} |}OCCOMOO|OOCOOOOC/O0O0O OOO C|O00O000 
i}WMOCCCOMODO|O0ODOOOVCO|\OOO0COOOO|O000000 a 7 ; - 7 oem 
OQ OVIOOCIOCCOCOOOD|O00DD0000|\0000000 | > es 
OOD 0};00DCODDDOO00|COCOOOOCO|O000000 i” HH 3 
they, Sle pee Pb boob o-b p -pbeoes |e ir TT 4 
0000000/00000000)00000000/0000000 i 2 7 
000010 00/00000000/00000000\0000000 Eh ie =# 
wClCO0}0K00}|00OO000 DOC 00D OOOD|I0OD00000 | 
%||220 0100 0/0000000 01/00000000/0000000 va ai 
ia s bedi oe olf 
kt 2-2. 030490. O10 © OF05D OO O10. © 03069. 0..0. O10 0 O90 GIO oO. ad 
F 
% Coad o000000I00000000IK0000000 LL. aii 4 
|}OP©CC!IO0O|ODDD OCOD O|OXD00O0OOOC|O0 C0000 | | 
WOCCOOCOODDOD0DOOO]O000O00O}O000000 | 
Wo 0001000/00000000/00 000000/0000000 ain =F =F 
Bde opps bbb ede mibepaebge te peep gapaee 
|§000G000/00000000|00000000/0000000 Lib ih +, 3A 
IfQ,0 00 0O0OC}|OO0ODO00|I00000000/0000000 “a | Poe = 
'1$RZQ 0000 LK 000LOOD}|0000D0D00 0000000 & |] 22Liquer Cutler | 24 Liquor Oudlet 
yb'e coc plooco cc cc|odccecccjoooc0 ce - aa oe (3) = ——(.) — 
©COOC!D0O|OKLOCODO/\OO00C0O0D|\I0000000 — — 
; 3 ales EG tra aH 
rm sgt neces emnnne mnqggseemnennseeensesl 
? a ” “0 - @ 
THe ENGINEER Swain * 


THE MANUFACTURE OF SUGAR-—TAYLOH FILTER 


apparatus shown on rage 189, however, ‘‘ Foster’s”’ patent, 
and which is made by Fullerton, Hodgart, and Barclay, 
Limited, Paisley, near Glasgow, is probably the best of 
its kind, and continues to give great satisfaction. 

For a factory crushing 700 tons of cane per day of 
twenty-two hours, with an extraction of juice equal to 
80 per cent. of the weight of the cane, and if we add the 
quantity of imbibition water, which would amount to, 
say, 25 per cent. of the weight of the cane, we would have 
74,816 Ib: of juice, or, at 14 Ib. to the gallon, 5344 gallons 
to be evaporated from a density of, say, 9 deg. Beaumé 
to 28 deg. Beaumé. This is equivalent to an evaporation 
of 73 per cent., or 3901 gallons of water evaporated, to 
carry out which, taking a square foot of heating surface 
to evaporate 5 lb. of water per hour, we would require 
an evaporator having a total heating surface of 7800 
square feet. This would be distriouted into four effets, 
each having 1950 square feet heating surface, and the 
vessels would be each about 8ft. diameter. The thick 
liquor, on leaving the evaporator, now goes to the vacuum 
pan supply tanks, from which it is drawn into the 
vacuum pans for the final boiling. 

The vacuum pan shown on page 189 is capable of striking 
10 tons of dry sugar in four to five hours, and is 10ft. 
diameter. ere are five copper coils, 4in. bore, which 
give a total heating surface of 600 square feet. The 
steam used for boiling in the vacuum pan and first vessel 
of the evaporator is usually from 5 lb. to 10 lb. per sq. in., 
and is the exhaust steam from the various engines, which 
is collected in a receiver common to all. Two of the 
above vacuum pans would be sufficient for producing the 
first sugar for a factory of the size already stated. 

The vacuum in the vacuum pans and evaporator may 
be maintained by two different methods, viz., the wet 
system and the dry. By the first method the vapour is 
drawn by the action of the pump through the con- 
denser, the vacuum pump discharging the water and air. 
By the second method—the Toricellian—the condenser 


stands at a high level, the injection water and condensed | 
vapours gravitating to a well below, while the incon- | 
air are drawn from the top of the | 


densable gases an 
condenser by a specially-designed dry air pump. This 


When, some time subsequently, real ex- 
periments were made upon existing bridges, the matter 
was revealed in another light. It was found that a train 
steaming at forty miles an hour over a bridge of a span of 
40ft., increased the deflection occasioned by the same 
load at rest by only one-seventh. Unfortunately the 

pular idea once disseminated took deep root, and a 
blind belief in it was not by any means conducive to good 
and scientific bridge construction. 

It is admitted that the deflection of a bridge is, at the 
best, but an ambiguous test of the effect of a moving load. 
It is nevertheless the only practical test we possess, and 
one to which every bridge in England is subjected before 
being opened for traffic. It is no doubt an imperfect 
criterion of the impactive or dynamical action known to 
be produced on bridges, but it is a test, and is better than 
none. We should have more faith in a bridge which 
deflected freely and fairly under a moving load than in 
one which remained perfectly rigid during its transit. 
Previously to a greater knowledge of the subjects of 
dynamic action and deflection, which at the present time 
is of a comparatively scanty and exceedingly uncertain 
nature, it was not illogically assumed that there was a 
close relationship between the speed of a moving load 
and the corresponding accompanying deflection. It was 
not contended that the ratio was direct, that is, that double 
the speed created double the deflection, but that there 
was, with an increase in the speed, a perceptible increase 
in the deflection. It should be stated that recent experi- 
ments have not confirmed this hypothesis. It has en 
found in some instances that there was no correlation 
between the velocity of a moving load over a bridge and 
the deflection produced by it. 

A far more serious result of the dynamical action of 
the moving load is the vibratory effect upon the whole 
framework of the structure. This, after a certain mini- 
mum of speed has been exceeded, augments very quickly 
with any increase in it. The two principal causes are 
badly balanced locomotives and badly laid and badly 
maintained permanent way. In a word, any faulty dif- 
ference of level in the parts of the latter, any hitch, im- 
pediment, or obstruction, that may interfere with the 


railway bridge. 





locomotive’s tenour of way, will occasion impacts or shocks, 
the inevitable forerunners of irregular vibration. It is to 
the first of these causes that is attributed the maximum 
vibratory disturbance. How far this might be diminished, 
and the wear and tear also of the permanent way, by the 
adoption of a greater number of cylinders for the locomo- 
tives than the couple in ordinary use, is a matter worth 
consideration. It has been ascertained that the addition 
of the bogie to an engine is to the advantage of 
the permanent way. In popular language, the bogie 
may be supposed to act the part of an avant courier of 
the load, and to prepare, so to speak, the track for the 
heavier weights to follow. Under these conditions the 
load cannot be said to come very suddenly on the 
structure, as it certainly does in the case of short span 
girders, upon cross girders, and occasionally upon brac- 
ing. This example is really on all fours with that of a 
girder of long span, in which the load is not imposed too 
abruptly upon it, and, therefore, it becomes necessary to 
allow, theoretically, for only a portion of the assumed 
total dynamical action. It has already been pointed out 
that there is no direct relation between speed and shock. 
But the latter term is a consequence of, if not synonym- 
ous with, the sudden action of the load, which is a 
variable quantity. The formule of Launhardt and Wey- 
rauch, which are based upon Wobler’s laws, make no 
allowance for this variable quantity, that is for the more 
or less sudden, or gradual application of the load. 

Omitting all consideration of the speed, and the sudden 
or gradual application of a load traversing a bridge, the 
character and constitution of it, exercise a very consider- 
able influence upon the nature and extent.of both the 
deflection and vibration or “structural motion” of the 
girders and trusses. In one instance* the passage of the 
wagons of goods trains caused considerably more vibration 
ana deflection of the girders of a bridge than did the 
locomotives drawing the trains, or than was produced by 
the passenger trains at high speed. In this case the 
wheels of the wagons, each loaded to about the same 
weight, and spaced at almost equal intervals apart 
throughout the train, had the effect upon the girders of 
a load being removed and replaced at regular intervals, 
with the result that the vibrations were to a certain ex- 
tent cumulative. It is also worthy of notice that at 
certain moderate speeds the vibrations were greater than 
when the wagons passed over at a high speed. This ex- 
ample tends to confirm the hypothesis that moving loads 
made up in a certain manner, and under certain con- 
ditions, have each a particular speed, which will give rise 
to the isochronous repetition of the vibratory action. 
When it is considered that almost an infinity of examples 
of this description, varying in the number and magnitude 
of the disturbing causes, present themselves every day, 
it must be conceded that the “allowance ’”’ made for 
them, whatever form it may assume, must be to a great 
extent a matter of conjecture. 

Whatever method for computing the stresses due to 
live load upon the members of a bridge be adopted, it is 
universally recognised that an empirical allowance, vary- 
ing with the conditions of each case, must be made for 
the dynamical action of it. With our present knowledge 
and experience it is simply impossible to ascertain, even 
approximately, the relation existing between the effect of 
a moving load and its static equivalent. Bridge inspec- 
tors, employed in the continual observation of bridges 
and of their behaviour under passing trains, alone possess 
information of a practical and useful description. The 
results obtained are frequently of a very conflicting 
character, but are reliable and trustworthy so far as they 
go. Engineers employ various methods for providing for 
the dynamical action of live loads, which introduce 
some confusion in the definite meaning of the terms 
maximum stress and factor of safety. In one it is pro- 
posed to use a fixed unit stress, and apply a coefficient 
of impact to the live load. Again, the opinion of another 
expert is that it is preferable to add nothing to the live 
load, but to diminish the working stresses. A third method 
includes the use of tables of equivalent distributed 
moving loads. These are subject to alteration from time 
to time. Some tables, calculated about sixteen years ago, 
have been twice revised, and in each revision an addi- 
tion of ten per cent. was made to the weight of the 
moving loads. Any of these methods will give sufficient 
and safe results, but whether they are true is open to 
doubt. Wohler’s formula has been discarded by some 
engineers, as the calculations made from it turned on 
such a heavy class of bridges. 

Instead of employing the equivalent uniform rolling 
load, or any other method, it would tend to simplicity to 
adopt the course followed in France, Austria, and by 
many bridge-building firms in America. This consists 
in the employment of a typical locomotive for the design 
of girder bridges. In other words, it has become neces- 
sary for us to set up a thorough standard for our bridge 
designing and construction. A radical alteration must— 
the sooner the better—be effected in our bridge practice, 
if our engineers, manufacturers, and large constructive 
firms are to compete with their foreign opponents and 
hold their own in the open markets of the world. The 
exact composition of the typical train, whether there 
should be one, two, or more engines, what the number 
and weight of wagons, and the length of train ought to be, 
are important questions, but still matters of detail. The 
first and great point is to recognise, acknowledge, and 
select some standard to work upon, for at present we 
have none, nor ever shall, until the inauguration of a 
new régime. The standard locomotive would answer for 
any length of span, and would enable the maximum 
shearing stress as well as the maximum bending mo- 
ments to be determined. [For the ascertaining of the 
former stress, the method of the equivalent uniform 
rolling load affords no facilities. Not that this is of much 
importance, for once the engineer or bridge designer 
knows what his total typical weight amounts to there are 
half-a-dozen different ways of calculating the stresses 








* “Minutes of Proceedings” of the Institution of Civil Engineers 
Vol. exli. 1900, 
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ee all the members of every system of truss and girder 
work. 

One of our greatest authorities on the subject we are 
treating of, Professor W. C. Unwin, has stated that it 
would seem much simpler “ if, instead of assigning an 
equivalent rolling load, a typical locomotive was selected, 
with less unequal loads and spaces, which would produce 
stresses at least as great as those due to any existing 
locomotive.” The same authority remarks that it would 
be quite sufficient for the bridge engineer to have it 
specified that he should build his bridge to carry two 
typical locomotives and a train of very heavy wagons on 
each line of way. In America, typical locomotives have 
been selected for the heaviest class of railways, with 19 tons 
on each axle, the axles being 5ft. apart. An equivalent 
load was also specified for the tender. For the lightest 
class of railways the standard American locomotives 
carried 11 tons on an axle, the axles being spaced 
uniformly 5ft. The tender axles were 8ft. apart and 
loaded, each with 8 tons. The action of these different 
axle loads of engines and tenders, regarded per se, calls 
for no particular comment. Itis when they are travelling 
at speed, that the dynamical effect comes into play, and 
allowance has to be made for it by one or other of the 
methods already mentioned; then the element of uncer- 
tainty becomes largely in evidence. It would be futile to 
attempt to assign, with any pretence of accuracy, the 
individual effect of each separate item of disturbance 
which composes in the aggregate the total dynamical 
action of a moving load. Hence, in any formule 
established on such a basis, one cannot be said to have any 
claim to theoretical or scientific superiority over another, 
since these are all deduced from the same empirical 
foundation. It is singular that, notwithstanding the 
great importance of the dynamical effect of a moving load 
upon a bridge, the rules of the Board of Trade make little 
or no allusion to it. 

Neglecting for the present the best means to be 
employed, it may be stated that the end to be attained, 
the goal to be reached, is now nearly universally acknow- 
ledged by our engineers. It is admitted that it would be 
highly advantageous if the bridges on different railroads 
were not to be designed and constructed in strict accord- 
ance with the rules and instructions of the Board of Trade, 
which provide for the various existing patterns of loco- 
motives on different lines. Rolling loads should be 
adopted which would facilitate calculations, be inde- 
pendent of any special type of engine, and provide a fair 
and reasonable margin for future increased weight and 
other contingencies. There is no reason why there should 
be any serious obstacle in standardising a typical train 
which would include these conditions. It would also 
supply what is very much needed, that is, reliable and 
common data which would impart an uniformity in the 
calculation of the stresses in bridges of both large and 
small spans which at present does not exist. It would, 
moreover, greatly conduce to setting at rest the feelings 
of uncertainty and disquietude that frequently arise re- 
garding the punishing effects of badly balanced loco- 
motives, with unequal loads and spacing, upon railway 
bridges. 

Assuming that the standardisation of English rolling 
loads and bridge practice may, in the near future, become 
a fait accompli, the important question presents itself, 
by whose, or by what agency, is it to be effected? We 
do not altogether concur in the suggestion put forward 
that the Board of Trade should take the initiative. It 
does not appear to us that such a course of action falls 
within the province of that department. The Board of 
Trade fortunately does not possess here the almost auto- 
cratic power bestowed upon the corresponding Govern- 
ment authority in France. So long as the structures 
over which it has control come up to the specified 
requirements and testing, it takes no further responsi- 
bility. A joint conference of the different professional 
institutions, of the great manufacturing firms and bridge- 
builders, would materially advance the project, but this 
is a matter for future consideration. 








SOME NOTES ON VILLAGE WATER SUPPLY. 
By ARTHUR C, AUDEN, A.M.I.C.E, 

THERE are now but few towns of even very moderate 
size that have not been supplied with water from some 
source outside of the more closely populated area of the town 
itself, and there are many interesting points in reference to 
this subject that are worth briefly considering by the engi- 
neer engaged in providing a supply. 

Generally speaking, it will be found advisable first to con- 
sider whether any of the existing sources cannot be utilised 
for, and distributed to, the whole village, and in the present 
instance we will confine our attention to such. Frequently 
there may be found an excellent well with a yield equal to 
all the water required, but only used by two or three families, 
or sometimes not at all, having been quite rightly con- 
demned by the medical officer of health on account of 
surface contamination. In the former case, as the well is 
generally situated on private property, e.g., garden or yard, 
the use of an “ air-lift” pump, driven preferably by a wind- 
mill, will be found of service, as the mill itself can be 
situated outside the garden—or, at any rate, away from the 
house, and where a footpath thereto can be arranged—-and 
the air and water pipes led to the well, which must be care- 
fully covered over and provided with a sealed manhole and 
ventilating pipe. Of course, an “easement” must be 
obtained for permission to inspect the well when required, 
but it will be found only rarely necessary to do so; com- 
pensation also to the landlord and tenants can usually be 
arranged by increased facilities for obtaining the water, such 
as pipes into the inside of the house, thus saving the tenants 
the trouble of fetching their supply from the street stand- 
pipes, which must be done by all the other inhabitants of 
the village, as a ‘‘ house-to-house ’’ supply is by no means 
recommended except under special conditions as to rates, 
payments, &c., on account of the very much larger quantity 
of water consumed compared with that supplied through 
street stand-pipes only. With reference to the case above 
referred to, where a well giving an excellent yield has been 
condemned on account of the surface pollution, this is by 


no means a rare occurrence, but it can usually be made a 
perfectly safe source of supply by means of re-lining, care 
being always taken to remove all the old lining to at least 
3ft. below where any contamination is found—by analysis 
if necessary—to have penetrated, and to rebuild the same 
with good new bricks, closely set in best cement mortar, and, 
as an additional precaution, diverting the source of pollu- 
tion away from, and preventing any possible contact with, 
the ground in which the well is situated. 

When dealing with the supply available from springs, 
which are usually found in a shallow excavation by the road- 
side, care must be taken to ascertain whether these are really 
what may be described as bond fide springs, or only the 
surface outflow of the surplus water from some neighbouring 
pond situated on a higher level, as the fact of its having 
percolated through the ground for quite a considerable dis- 
tance is by no means a guarantee of its organic purity. 
Another matter in connection with springs to which it is 
worth while drawing the attention of the engineer is the 
unreliability of the statements nearly always met with 
regarding the constancy of the flow; the writer strongly 
recommends the use of a trustworthy water meter—carefully 
covered in and protected—to ascertain the flow during as 
long a time as possible. It will usually be found necessary to 
enclose the ordinary “‘ dipping place’ and to carry the water 
in a pipe to another a little distance down hill so as to obtain 
a sufficient head—which should be about 4ft.—to enable the 
meter to work, and, in addition, to provide an overflow in 
case, during wet weather, &c., the yield from the spring may 
exceed the capacity of the meter. Measurement or gauging 
streams will be very rarely found necessary, as their flow is 
almost always greatly in excess of the total amount required ; 
when, however, it is considered advisable, the ordinary square- 
notch weir board may be used, and the following formula by 
the late Mr. Thomas Hawksley, Past-president Inst. Civil 
Engineers, will be found the most serviceable, and quite 
sufficiently accurate :— 

H x JH x 120 = gallons per minute, 

where H = the depth in inches of water flowing over a notch 
one foot wide. The testing of a well for yield of water 
involves pumping as a necessity, but the expense of this 
is not so much as would be imagined at first sight, as port- 
able engines for thrashing machines are comparatively 
“common objects of the Country,” and, as they are idle for 
about half the year, may be hired, including fuel and 
attendance, for a reasonable amount, and the hire, carriage, 
and fixing of the small pump required will not be a serious 
item. 

With reference to the amount of water that should be 
allowed per head of population per day, it is not always 
possible to ascertain the exact number of persons using the 
supply, as it is frequently found that asmall percentage may 
have wells that are sufficient for their own requirements, but 
upon the basis of experience in places of a similar nature to 
that we are now considering, it will be found quite safe to 
allow a supply of ten gallons per day per head. 

The question of reservoir or storage capacity is solved with- 
out any difficulty, but that of the best position for the 
building of the reservoir itself often needs careful considera- 
tion, and no definite rule can be laid down except that a high 
elevation and consequent pressure in the mains is not 
essential, as fire protection is not an integral part of the 
scheme. It is to be feared that the writer will be thought 
“ greatly daring ’’ by some of the members of his profession 
when he states that it is quite possible to have too much 
storage capacity, even though anxiety that he has not enough 
of such storage is the béte noir during a long spell of dry 
weather, of nearly every waterworks engineer in the kingdom. 
This opinion is, however, solely applicable to the “ non- 
automatic” supply of small villages, where, if a large capacity 
of reservoir is provided, it is pumped absolutely full 
and left for the number of days for which it will usually last ; 
but should any extraordinary consumption upset the pump 
attendant’s calculations, the supply is stopped till he is found 
and the pumps started again. Of course, this does not apply 
to intake or rainfall reservoirs, but these are,'as previously 
stated, beyond the scope of this present article, nor to those 
used in connection with windmill pumps, on account of periods 
of absolute calm, but these are much more rare and of 
shorter duration than is generally thought ; but in this case, if 
a four or five days’ supply can be economically arranged, it is 
advisable to doso. In one village in the English Midlands, 
with a population of about 500, which is supplied by a 
windmill pump and reservoir, the latter has a capacity of 
20,000 gallons, 7.e., four days at 10 gallons per head per day, 
and the whole scheme works admirably, no want of water 
having been experienced. 

It will be found decidedly the best plan always to provide 
all the pumping gear in duplicate, the “stand-by” being 
preferably the ordinary horse or pony gear, which is very 
cheap and simple, and exceedingly unlikely to get out of order, 
so that in case of a breakdown, or if wind is used, in case of a 
prolonged calm, the supply can always be relied upon. 

This brings us in natural sequence to the consideration of 
the best motive power for raising the water to higher level, 
and we find our choice is practically limited to three of 
such, 1.e., oil, wind, and water; the former used in engines, 
driving the pumps by means of belting, is very satis- 
factory, and the machinery can be run for many hours 
without attention. But still it cannot be left quite alone to 
“go as it pleases” day and night, as every hour that it is 
working a definite amount of cost is incurred, and, in 
addition, it cannot be made automatic, but involves some 
little attention if for nothing more than to be started and 
stopped; but with the other two sources of power above 
mentioned, both can be made quite self-regulating, and it 
may here be remarked that perhaps the simplest way of so 
doing is to connect the overflow from the reservoir to the 
suction sump or well-of the pump, though there are several 
very cleverly designed mechanical means to this end. The 
extra wear and tear—and oil used in the case of a windmill— 
involved by the constant running of the machinery can be 
neglected even with a small village supply; in fact, the 
writer has had experience of a mill that was never known to 
be at rest during a whole year with an expenditure for oil 
equal to about 8s. 4d. in English currency, and the design 
and general efficiency of such appliances has been much 
improved since that date. It must also be borne in mind 
that a very small pump working day and night will pump 
an equal amount of water to that raised by a considerably 
larger one working intermittently. 

Of course, it “goes without saying” that a supply by 
gravitation only is from every point of view the most 
desirable, but it is hardly ever practicable except in moun- 





tainous districts, and even there the capital cost of laying a 








long Jine of pipes often causes the source to be practically 
unavailable. 

In conclusion, notwithstanding the well-known proverb 
anent “a little knowledge,” the writer would suggest to any 
engineer contemplating the design of a village waterworks 
that he should acquire an acquaintance with the Public 
Health Act, particularly that portion known as the “ Water- 
works Clauses Act ;”’ but he must not be discouraged when 
he finds by the latter—Sec. 62--that, except for perhaps half 
a dozen houses in the place, the maximum amount available 
for payment of principal and interest on capital expenditure, 
and for the maintenance of any works he may propose is 
twopence per week per house, and even this sum it will be his 
aim to reduce, as undoubtedly it presses somewhat hardly 
on the very poor, but—fortunately for the engineer’s peace 
of mind—not to the extent that he will most certainly be 
asked to believe. 








SOUTH AMERICAN COAL. 


ATIEMPTS are to be made, we hear, to develop the coal- 
fields of Argentina. South America as a whole produces very 
little fuel, and nearly the whole of its requirements are met 
from the United Kingdom, which has New South Wales for 
a rival in the ports of the West Coast. It is not known if 
the Argentine coal beds are capable of any very great annual 
yield, but Sr. Hanthal, geologist to the Buenos Ayres 
Provincial Government, made a visit to the coal-bearing 
district in the province of Mendoza a few years ago, and he 
reported very favourably on its capabilities. The Metre 
mine, which is 8200ft. above sea level, was found to comprise 
ten or eleven seams of coal from 4in. to 28in. in thickness, 
The rock in which the seams were found was a clayey marl 
of a reddish or greyish colour. The seams ran east and 
west, and dipped 70 deg. to the north. The Eloisa and Roca 
mines are in a gap in the mountains, the former on the 
north, the latter on the south side of the gap. In the Roca 
mine the seam of pure coal is 32in. in thickness, and in the 
Eloisa mine 13ft. There are many other seams of lesser 
thickness. The direction of the seams is more or less east 
and west ; the dip 70 to 80 deg. to the north, as in the Mitre 
mine. The rocks in the neighbourhood of the Eloisa and 
Roca mines are sandstone and conglomerate. Sr. Hanthal 
was of opinion that a true carboniferous formation had 
been discovered. The locality is about 150 miles to 
the south of Mendoza, and the nearest point to 
the mines on any existing lines of railway would 2 sa 
to be somewhere between Villa Mercedes and Mendoza 
on the Argentine Great Western line. Chili is another 
South American country which is beginning to realise 
that, if its coal beds are worth anything at all, they 
may as well be exploited now. The output would be of 
much value in the development of gold, copper, and silver ; 
but at present only three or four collieries are being worked, 
and very conflicting reports come along as to the poten- 
tialities. During a considerable number of years past the 
use of the boring machine to test the carboniferous measures 
and other hidden resources of Chili has been from time to 
time advocated. Itis an up-hill fight in that country to 
procure the introduction of anything new, and the case of 
the boring machine has been no exception to this rule. So 
far as researches have been carried, it would appear that 
in number and thickness of seams, and in quality, the 
country is not well off for coal, notwithstanding the 
fact that the Tertiary formation of lignite covers a 
large area. The seams actually worked yield lignite 
of good quality, but it will not coke, and is poor 
in gas. In the north of the Republic the Permian 
formation is found, but without carboniferous seams worth 
working, and good judges have little hope that the old 
formation of coal will ever be found in Chilian territory, and 
believe that only the lignites of the Tertiary formation are to 
be counted upon which are being worked in Lota, Buen 
Retiro, Coronel, Puchoco, Curalinahue, Lebu, Huenapiden, 
Santa Ana, and Cerro Verde. There are other places on the 
coast where insignificant seams of lignite are met with, as, 
for instance, at San Antonio, Cobquecura, Dichato, and near 
Taleahuano. Indications or outcrops of coal have been met 
with in the Nahuelbuta range, and near Nulchen and Vieja 
Imperial, and it has been asserted that coal should be found 
towards the west ofthe Central Cordillera. There is a coal- 
field also at Catamatun, near the river Tuta in the province 
of Valdivia. About 700,000 tons is the present annual output. 
The Government is the largest consumer, and its requirements 
will go on increasing in proportion as the network of railways 
is extended. In this connection, it may be worthy of men- 
tion, on the authority of our Consul, that near Cerro de 
Pasco, where big copper mining developments are in progress, 
coal is found “in abundance.” The most important mines 
are at Chacayan and Yanahuanca, eighteen miles from Cerro, 
and the construction of a railway between the two places has 
i projected, but not carried out because of the lack of 
unds, 








MEMORIAL TO THE LATE PETER VON TUNNER.—It has been 
decided to erect in Leoben, Austria, a statue of Peter Ritter von 
Tunner, Bessemer Gold Medallist of the Iron and Steel Institute, 
to commemorate his great services to the metallurgy of iron. An 
influential committee has been formed, with Mr. Ignaz Prandstetter, 
Leoben, as president ; Professor J. G. von Ehrenwerth, Leoben, as 
vice-president ; and Professor Carl Fritz, Leoben, as honorary 
secretary, to collect subscriptions. The committee includes the 
following members of the Iron and Steel Institute :—R. Ackerman, 
Stockholm, Bessemer Medallist ; Sir Lowthian Bell, Bart., Middles- 
brough, se and Bessemer Medallist; A. Greiner, 
Seraing, Member of Council; Professor H. M. Howe, New York, 
Bessemer Medallist ; C. Lueg, Diisseldorf, 
of German Ironmasters ; Josef N: . 
ter, Diisseldorf; and Professor H. Wedding, Berlin, Bessemer 
Medallist. Ata recent meeting of the Council of the Iron and 
Steel Institute the matter was considered. As a contribution to 
the memorial could not be voted from the funds of the Institute, 
the members of the Council present decided to contribute two 
guineas each; and Mr. Bennett H. Brough, the a 
informs us that he has forwarded to the committee in ben 
contributions of that amount from Mr. William Whitwell (pre- 
sident), Sir David Dale, Bart., Sir Lowthian Bell, Bart., the Right 
Hon, Sir Bernbard Samuelson, Bart., Sir James Kitson, Bart., Sir 
Frederick Abel, Bart., Sir Benjamin Hingley, Bart., Mr. R. A. 
Hadfield, Mr. J. T. Smith, Mr. A. T. Tannett-Walker, Mr. J. E. 
Stead, Mr. Wm. Evans, Mr. J. D. Ellis, Mr. Arthur Cooper, Mr. 
Arthur Keen, Mr. George Ainsworth, Mr. F. W. Webb, Mr. E. P. 
Martin, Mr. P. C. Gilchrist, Mr. Andrew Carnegie, Mr. William 
Beardmore, Mr. 8. R. Platt, Mr. J. M. While, Mr. W. H. Bleckly, 
Mr. James Riley, and Mr. David Evans. Peter von Tunner died 
on June 8th, 1897, and particulars of his career are given in an 
obituary notice published in the Journal of the Iron and Steel 


—— of the Society 
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Institute, 1897, No. 1, page 314. 
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GLASGOW EXHIBITION—MODERN MILLING MACHINES 








GLASGOW EXHIBITION—MACHINE TOOLS. 


Tue large stand occupied by Buck and Hickman 
at the Glasgow Exhibition contains such a variety of 
tools that it will be impossible to deal with more than 
quite a small section of it. However, as those of our 
readers who have followed the development of American 
machine tools are already acquainted with a large 
number of those shown, this is not a 

matter for serious regret. Tools by 














with a view to show the relative proportion of the parts 
and the present appearance of the machine. It should 
be noted that the footstock, opposite *he spiral head, 
has an adjustable centre, so that it may be put in a true 
line with the spiral head spindle when the latter is 
inclined up or down, within certain limits. The machine 
is, of course, fully provided with automatic stops, scale 
dividing plates, &c., for the execution of accurate work. 





more thoroughly protecting the working parts from chips 
and lubricant than heretofore. 

Of the machines made by Pratt and Whitney and 
exhibited on this stand, we illustrate a 14in. engine lathe, 
which has apparently been got out with a view to cheap- 

|ness. To English eyes its attractive feature will be 
its simplicity compared with some other American 
lathes. But the smallness of the slide surfac2 of 
the shears will be particularly no- 
ticed by them. The following de- 





Pratt and Whitney and the Brown 
and Sharpe Manufacturing Company 
form the basis of the exhibit. A couple 
of milling machines of the latest pat- 
tern made by the latter firm are illus- 
trated above. The first is a No. 5 
plain miller—the largest size of the 
pattern—the other a universal mill of 
rather a smaller size. We have put 
the illustrations of the two side by 
side, so that they may be the more 
readily contrasted. The advantage of 
using a plain miller instead of a uni- 
versal is well brought out by a con- 
sideration of the proportions and 
designs of the two machines. Of 
course, the universal machine will do 
work that the other cannot touch ; but 
wherever the plain machine can be 
used it should be employed rather than 
the universal. 

The table of the No. 5 plain milling 
machine has an automatic longitudinal 
feed of 48in., automatic transverse 
travel of 9}in., and an automatic or 
hand vertical movement. Its lowest 
position is 19}in. from the centre of 
the spindle. The feed of the table is 
instantly reversible and it has a self- 
acting knock-out. It is driven by a 
chain through a worm and worm-wheel 
on to a rack under the table. The 
makers claim that this combination is 
as good as a screw feed. There are 
twelve changes of feed possible, the 
lowest 008, the greatest °314in. per 
revolution. A set of change wheels is 
used to obtain them. The table can 
be returned quickly by hand. The 
spindle runs in adjustable bronze bear- 
ings. It is hollow right through ; the 
front end has a taper hole 1}in. at the 








60-INCH GEAR CUTTER 


scription of the lathe has been sent 
to us by the makers :—“ The bed is of 
a new form, of a tubular cross section, 
and of great depth and width. This 
form makes an unusually strong bed 
to resist he bending and twisting 
strains so annoying when accurate 
work is demanded. The head and 
foot-block are fitted to the bed with a 
V at rear and a flat track at front. The 
carriage is fitted with a V at front anda 
flat track at rear. This construction 
permits an additional amount of metal 
to be put into the cross bridge of the 
carriage, thus strengthening what is 
usually the weakest part of a carriage. 
The V’s and tracks are of large propor- 
tions. The head is very rigid, and is 
secured to the bed by bolts tapped 
directly into the bed, insuring against 
any tendency to vibration and spring. 
The spindle boxes are of large dimen- 
sions, of the best Babbitt metal, cast 
solid into the head, compressed, bored, 
and hand-scraped to perfectly fit the 
ground spindle. Nothing but the Bab- 
bitt metal comes in contact with the 
spindle, and there are no extra joints 
in this construction to work loose, 
get spindle out of alignment, and pro- 
mote chatter. The spindle is made 
from special high grade steel, is accu- 
rately ground, and has a large hole 
throughit. The centre is large, and fits 
directly into the spindle instead of into 
a taper socket, which is customary 
when there is a large hole in spindle, 
thus assuring a true running centre. 
The cone pulley is large, and has five 
grades for a broad belt, giving ten 
speeds to spindle. The foot-block — 
or tail-stock —is offset, and shaped 





small end; a slot across the face for gearing with a| The feeds vary between ‘004in. and *2lin. per revolution | so that the compound rest may be set parallel to bed, 


feather on the arbor is provided, and a cap which 
Screws on keeps the arbor in place. The amount of all 
movements is indicated by dials graduated to read to 
thousandths of an inch traverse. Other points of 
interest, as, for example, the arrangement of the supports 
for the spindle, can be readily gathered from the illus- 
tration. 

The universal machine does not appear to call for any 
particular mention. The illustration is given mainly 


of spindle. 

We illustrate also the most recent type of the Brown- 
Sharpe gear-cutter. The machine shown cuts gears up 
to 60in. diameter by 12in. face and 2in. diametral pitch. 
Diametral pitch is the number of teeth to lin. of diameter 
of pitch circle. It is a very convenient expression largely 
used in America, but little used here. The machine is 
well known to British engineers. The principal feature 
about the new pattern is the provision of guards, &c., for 





land permit the tool to operate on the smallest 
| diameter of work with practically no overhang ; is strong 
| and heavy, with a long bearing on the ways, is clamped 
| to bed by an excentric shaft, and is provided with set- 
| over for taper work. The spindle is large, and its bear- 
'ing is long, and so constructed as to best support the 
| spindle to its work. The carriage is gibbed in front and 
| rear, is heavy and substantial, with long and large bear- 
' ings its full length. It runs on a V at the front and a flat 
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track at the rear, both being self-oiling. This construc- 
tion makes a guide very long in proportion to its width, 
and minimises very materially the common tendency 


of a lathe carriage to cramp and ride up on the V's.” | 


Taper turning attachment is fitted. 

Two points may be noticed. One is that this is one of 
those lathes in which white metal is used for the bear- 
ings, and another that the makers have decided, in a 
perfectly modern small lathe, to adhere to the “old- 
fashioned” change wheels. This is a rather striking 
comment on the accusations of backwardness that have 
been levelled at British makers for not adopting some 
form of Hendey-Norton or Lodge and Shipley gear. The 
Pratt and Whitney Company, one of the most advanced 
makers in the United States, agree with the British con- 
tention that the time saved is not worth the complication. 

Several other tools made by the same firm, mostly of 


|enamelling for chemical use; (3) enamelling locomo- 
| tive and other tubes; (4) enamelling drain and water- 
| pipes; (5) signboard enamelling. 
The hollow-ware enamelling industry, which at one time 
| gave promise of becoming one among the many large 
| manufacturing interests of England, has fallen short of 
| expectations. This can be readily accounted for. England 
|and Englishmen, in their protection of ‘ secrets,’ have 
| long been distinguished by their conservatism, and in 
| connection with this industry there has been no exception. 
| The process was known to a few, and strictly guarded, 
| and as profits were satisfactory they were content to go on 
| without change and without any efforts to pierce into 
the prospects of the future. Few or no practical efforts 
| have been made to develop the systems of manufacture in 
| use, and that great incentive to invention and develop- 
| ment—viz., competition—was entirely absent. Everyone 
can realise what Eng- 
land’s trade would 











14-INCH AMERICAN LATHE 


well-known types, are shown in operation, and also an 
excellent set of standard small tools, dies, reamers, 
gauges, Kc. 

One of the Bradley Company’s 100 lb. strap hammers 


is shown in operation on die work, the metal being heated | 


in a gas forge by the same makers. The stand as a whole 
is attractive, and is well arranged to show the tools to 
advantage. The collection of milling cutters, and of 
gauges and measuring devices, is remarkable, and quite 
worth careful inspection. 








ENAMELLING. 
No. I. 


EnaMELLinG is an art which may claim the respect due 
to antiquity, although the year, or even the century, when 
it was first introduced is unknown. The place of its 
origin has never been clearly ascertained, but one thing is 
certain, and that is that it belongs to the East. Japan 
claims the honour, but from the history of China—the 
pioneer of so many arts in her early days of progressive 
industry—one is led to conclude that the Celestial Empire 
has a more authentic basis on which to assert her pre- 
tensions to its practical introduction. The specimens of 
enamelled ware which are kept in museums as relics of 
the industry in byegone ages, show an exellence which 
cannot be surpassed at the present time. The colours 


are varied, but limited to the primaries and secondaries, | 


generally applied to copper, and held in positions by flat 
copper wire. This wire is arranged in the form of the 
design, and the interstices filled up by the various enamels. 
It would be out of place in these columns to write a 
history of the development of the enamel industry, as 
this series of articles is to be confined to the practical 
part of the industry, which, at the present moment, con- 
stitutes a monoply held by a few firms in England and 
on the Continent. The secrets of the industry have been 


most jealously guarded, the best proof of which is that | 


no technical institution programme includes its name, 
and text-books descriptive of the process are unknown; 
facts to be born in mind by the reader. 

Enamelling is frequently confused with lacquering, and, 


in many cases, the parts of bicycles said to be enamelled | 


are really lacquered. The constituents of lacquer are 
entirely different from those of enamel, the surface, 
when coated, being softer, although possessing a lustre 
equal or even better to outward appearance. With 
ordinary care and attention an enamelled surface is, 
however, infinitely more retentive of its finish ; but its 
usefulness is confined chiefly to iron, steel, and copper, 
and ceramic manufacture, while lacquers—frequently 
called enamels—can be largely used in decorative art on 
woodwork. The enamelling industry is divided into the 
following two sections, but there are several sub-divi- 
sions :—(1) Artists’ and jewellers’ enamels; (2) com- 
mercial hollow-ware and plate enamels. The objects of the 
former are twofold:—(1) Artistic; (2) protection from 
chemical and mechanical influences; while the latter are 
chiefly applied only for protective purposes. Any metal 
ur ulloy, if coated with a deposit of gold, copper, or 
son, can be made to receive a coating of enamel; 
but this course is seldom resorted to, for the obvious 
reason of expense. 

In these articles we will confine the subject to the large 
commercial enamelling industry, which includes :—(1) 
Hollow-ware enamelling for domestic use ; (2) hollow-ware 


have been without 
competition, without 
scientific and technical 
education, and _ yet 
these are the fates 
which have fallen 
upon the manufacture 
of enamels. In Ger- 
many and Austria 
things have been 
managed differently. 
In these countries 
comparatively small 
premiums can induce 
manufacturers to take 
in intelligent appren- 
tices, who at the ex- 
piration of their articles 
are bound to work for 
some years longer in 
return for the advan- 
tages they have re- 
ceived. Theoretical 
instruction, and to 
some extent practical 
experimental work, are 
to be found in a few 
of the technical insti- 
tutes, and to this 
arrangement we can 
; trace the decadence of 
| hollow-ware enamelling in England and its enormous 
| development in the two countries named. It must 
not be supposed that continental enamelling is 
superior to that English in quality; if there is any 
difference it is in favour of England, but so many im- 
provements in the mixings and in the process of the 
|; manufacture have been introduced by our neighbours, 
| that they are in a position to undersell us by not less 
| than 25 per cent. Of course a lower wages bill contributes 
| its assistance towards this end; butif we put this down at 
10 per cent., the balance of 15 per cent. is a monument of 
| our national carelessness. 
| In no part of Continental Europe is English hollow-ware 
| to be found, in our Colonies the same fact exists. If we 
| take India as an example, we find the annual imports of 
| that country amount to over twenty lakhs of rupees ; 
| yearly the imports are increasing, and in a short time 
| will be more than doubled. Austrian works, financed by 
German capital, supply nearly the whole of this, and they 
| claim that competition is impossible. All this goes to 
| prove how indifferent our manufacturers have been to 
the improvement of an industry which might have found 
profitable employment for a large amount of capital and 
for a great number of the unemployed of our workpeople. 
| There is one defect to which all enamel ware is subject, 
| and that is chipping. This may be caused by (1) imper- 
| fect mixing of the enamels; (2) imperfect fusing; (3) 
| imperfect pickling of the iron; (4) rough usage. With 
ordinary care a well enamelled article has been known to 
| last in daily use for ten or twelve years, whereas defective 
| enamelling, say, on a sign-tablet—which is exempt from 
| rough usage—-may not have a life exceeding a few months. 
All enamelled articles, such as hollow-ware and sign- 
tablets, first receive a coating of a composition chiefly 
composed of glass called ‘“ grey,”’ and this is followed by 
|a deposit of “ white,” any additional colour required 
being laid above the white. In the mixing and 
| depositing of these mixtures lie the secrets of successful 
enamelling. The “grey” has to be fused not only on 
| but also into the metal at a bright red—almost white—heat, 
| and it is obvious that its constituents must be arranged 
and proportioned to expand and contract in a somewhat 
uniform manner with the iron itself. The ‘ white’ has 
| to be fused on the surface of the grey, but the grey being 
mach harder, is not affected by the second firing. If it 
was liquefied, it would become mixed with the white and 
destroy its purity. Frequently, owing to inferior chemi- 
cals, imperfect mixing or fusing, a second coating of 
white is necessary in order to produce a surface of the 
| necessary purity and lustre. The difficulties of enamel- 
ling are thus easily understood. Unless the metals and 
| chemicals are so arranged and manipulated that their 
| capacities of expansion and contraction are approximately 
| the same, inferior work will be produced. Oxide of iron 
| on the surface of the plates, inferior chemicals, incorrect 
| mixings, insufficient or over-heating in the process of 
| fusing, prevent that chemical combination which is 
| essential to successful enamelling. The coatings will be 
| laid on and not combined, with the result that there will 
| be inequalities in expansion and contraction which will 
| cause the enamel to chip off immediately if submitted to 
| anything approaching rough usage, and in a very short 
time if submitted to chemical or ordinary atmospheric 
| conditions. 
In England the enamelling industry is now chiefly con- 
fined to the manufacture of sign tablets, which is the 
| simplest form to which this important art is adapted. Sign 





tablet enamelling is, however, kept as great a secret as any 
other type, and many concerns which have sprung up 
from time to time have come to grief from want of the 
necessary knowledge or experience to produce satisfactory 
work. This branch of the industry is divided up as 
follows :—(1) setting the plates; (2) scaling and pickling the 
plates ; (3) mixing the enamel constituents; (4) melting 
the enamel constituents ; (5) grinding the enamel constitu. 
ents; (6) applying the enamel; (7) drying the enamel 
coatings; (8) fusing the enamel on the articles; (9) 
lettering—including alphabetical and other drawing, 
spacing, and artistic art in arrangement; (10) stencil 
cutting on paper and “stencil ' metal ; (11) brushing ; (12) 
re-fusing. In English manufactories distinctive branches 
of this work have distinctive experts, the arrangement 
being generally as follows :—Nos. 1 and 2 may or may 
not be combined; Nos. 8 and 5 may or may not be com. 
bined; Nos. 4, 7, 8, and 12 generally combined; No. 6 
generally the work of girls ; Nos. 9 and 10 generally com. 
bined ; No. 11 generally the work of girls and boys. The 
twelve processes, therefore, require six classes of trained 
workpeople, and incompetence or carelessness at any 
section can only result in imperfect plates or “ wasters.” 

A brief superficial description of these processes will 
enable the reader to follow the more detailed and 
technical description to follow, and is, therefore, not out 
of place. Ordinary iron sheets will do for the manufac. 
ture of sign tablets; but a specially prepared charcoal 
—_ can be had at a slightly increased price. The 
atter type is the best, for in many cases the scaling and 
pickling may to a certain extent be dispensed with. To 
make this article, however, as complete as possible, we 
shall begin from the lowest rung of the manufacturing 
ladder—i.e., from the first steps in the working of Low. 
moor, Belgian, or other suitable iron. 

I.—SetT rine. 

The plates may be received in sheets, and cut to the 
required size at the enamelling factory, or, what is more 
general, received in sizes according to specification. The 
former are more liable to have buckled slightly, become 
dented or otherwise out of truth, and have to be restored 
to a smooth and uniform surface by hammering on a flat 
plate. The operation seems simple, but an inexperienced 
operator may entirely fail to produce the desired result, 
and, if he does succeed, it is with the expenditure of a 
great amount of time. An expert setter with compara- 
tively few and well-directed strokes brings an imperfect 
plate into truth and in readiness for the next operation. 

II.—ScainG anv PICKLING, 

The annealing of the sheets in special furnaces loosens 
the scale, which can then be easily removed, after which 
immersion for some time in diluted sulphuric or muriatic 
acid thoroughly cleans the plate. Firing to a red heat 
follows, and then a generous course of scrubbing, and 
the last traces of acid are removed by dipping in boiling 
soda solution. Scouring with sand and washing in clean 
water may follow, and the metal has then a perfect and 
chemically clean surface. 

IIT.—Mrxine tHe Examet Constituents. 

(a) Ground, foundation, or grey.—All articles, whether 
hollow-ware or plates, are operated upon in a very similar 
manner. Both require the foundation coating generally 
called “ grey.”” The grey constituents vary considerably 
in different manufactures ; but as regards the use of lead, 
it is universally conceded that while it may in many 
instances be used with advantage in the enamelling of 
sign tablets, &c., it should under no circumstances be 
introduced into the coating of articles for culinary pur- 
poses, or in which acids are to be used. The first suc- 
cessful commercial Fsystem of enamelling was only 
introduced into England fifty years ago—1850—and the 
composition of this covering was :—Cullet (broken glass), 
carbonate of soda, and boracic acid. This composition 
remained constant for many years, but ultimately gave 
place to the following:—Cullet, red lead, borax, nitre. 
The borax and red lead form the fluxes, while the nitre 
is to ‘‘ purify” the mass. Some of the later mixings consist 
of the following :—Silica powder, crystallised or calcium 
borax, white lead, fused together. This would be called 
a frit, and with it should be pulverised powdered silica, 
clay, magnesia. This recipe is one requiring a very high 
temperature for fusing:—Silica powder, borax, fused and 
ground with silica, clay, magnesia. This requires a slightly 
lower temperature :—Frit of silica powder, borax, felspar, 
fused together, and then ground with clay, felspar, and 
magnesia, 

The approximate quantities of each constituent will 
be given in another article, but it must always be remem- 
bered that no hard-and-fast line can be laid down. 
Chemicals vary in purity, the furnaces vary in tempera- 
ture, the pounding, grinding, and mixing are not always 
done alike, and each of these exert a certain influence 
on the character of the ‘‘melt.”” These compositions may 
be applied to the metal either in the form of a powder or 
of a liquid. Some few years ago the powder coating was in 
general use, but at the present time the liquid form is in 
favour, as it is considered easier of application, capable 
of giving a coating more uniform in thickness and less 
costly. In using the powder coating the plate is rubbed 
with a cloth dipped in a gum solution, and the powder 
then carefully dusted through a sieve over the surface. 
In this condition the plate is submitted to the fusing 
process. In using the liquid material the ee surface is 
dipped into or has the liquid mixing carefully poured over 
it, any surplus being drained oft, and any parts which are 
not to be coated being wiped clean by a cloth. The 
coating is then dried in suitable stoves, after which it is 
ready for fusing on to the iron, The grey coating should 
be fairly uniform and smooth; free from holes or blisters, 
and thoroughly covering every part of the iron which is 
to be subjected to any outside influence. Cooling slowly 
is important. Rapid cooling frequently causes chipping 
of the coating, and in any case it will greatly reduce the 
tenacity of the connection existing between the glaze and 
the metal. 
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Generally the next surface is a white one, and it 
depends upon the class of article, the character of the 
enamels, and the efficiency of application, whether one 
coat or two will be required. Roughly speaking, the 
coating is composed of a glass to which is added oxide of 
tin, oxide of lead, or some other suitable opaque white 
chemical. The mixture must be so constituted as to fuse 
at a lower temperature than the foundation covering. If 
its temperature of fusion were the same the result would 
be that the grey would melt on the iron and become 
incorporated with the white, thus loosening the attach- 
ment of the mass to the iron and also destroying the 
purity of the white itself. Bone ash is sometimes used, 
as it becomes uniformly distributed throughout the melt, 
and remains in suspension instead of settling. Bone ash 
and oxide of lead are, however, in much less demand 
than oxide of tin. The lead is especially falling into 
disfavour, for the following reasons :—First, it requires 
special and laborious treatment; secondly, it gives a 
yellowish-white colour; thirdly, it cannot resist the 
action of acids. The following is a recipe which was in 
very general use for some years :—Glass (cullet), pow- 
dered flint, lead, soda (crystals), nitre, arsenic. Another 
consists of the following :—Borax, glass, silica powder, 
oxide of tin, nitre, soda, magnesia, clay. These are fused 
together, and when being ground a mixture of Nos. 1, 3, 
7, and boracic acid is added. 

Enamel mixings containing glass or china are now 
generally in use, although for several years the experi- 
ence of manufacturers using glass was not satisfactory. 
Improved compositions and working now make this 
constituent a most useful, and, in fact, an almost 
essential element. The glass should be white broken 
glass, and as uniform in character as possible, as coloured 
glass would impart a tinge of its own colour to the 
mixing. 

The following are two distinct glazes which do not con- 
tain glass or porcelain:—Felspar, oxide of tin, nitre, 
soda. This is free from any poisonous body and requires 
no additions :—Silica powder, oxide of tin, borax, soda, 
nitre, carbonate of ammonia, or magnesia. 

Alkalies.—Of the alkalies which are necessary to pro- 
duce complete fusion of and combination with the quartz, 
soda is chiefly applied in enamel manufactures, as the 
fusing temperature is then lower. 

Bone ash. —This material will not add opacity, but only 
semi-transparency to the enamel, and is therefore not 
much used. 

Boracic acid.—Boracie acid is sometimes substituted 
for silicic acid, but generally about 15 per cent. of the 
former to 85 per cent. of the latter are added. Borax as 
a flux is, however, much easier to use, and is therefore 
largely used in enamel factories. 

Boraz.—Calcined borax, that is, borax from which a 
large proportion of the natural moisture has been elimi- 
nated, is best for enamel purposes. It is a flux that 
melts at medium heat, and enters into the formation of 
the vitreous basis. Borax has also the property of 
thoroughly distributing oxide colours in the enamels. 

China.—See porcelain. 

China clay.—See clay. 

Clay.—Only a fairly pure clay can be used in enamel 
mixings, and the varieties of clay available are therefore 
limited. The two best are pipe—or white—clay and 
china clay—kaolin. The latter is purer than the former, 
and in addition to acting as a flux, it is used to increase 
the viscosity of mixings, and therefore the opacity. It 
is used in much the same way as oxide of tin. 

Cryolite—Ground cryolite is a white mineral, easily 
fusible, and sometimes used in enamel mixings. It is 
closely associated with aluminium. 

Cullet.—This is the general material used as a basis. 
Clear glass only should be introduced; and as the com- 
positions of glass vary greatly, small experimental frits 
should always be made to arrive at the correct quantity to 
be added. 

Decolorant materials.—See nitre, red lead, and man- 
ganese. 

Felspar.—The introduction of felspar into an enamel 
frit increases consistency. The common white variety is 
generally used, and its preliminary treatment by pounding 
is similar to that adopted with quartz. 

Flint.—See silicic acid. 

Fluor-spar.—In this mineral we have another flux, 
which fuses at a red heat. 

Fluxces.—These are for the purpose of regulating the 
temperature of fusion of a mixing—frit—some being 
better adapted for this purpose than others. This, 
however, is not the only consideration, for the character 
of the flux depends upon the composition or chemical 
changes to which the ingredients are to be subjected. 
The fluxes are borax, clays, cullet, porcelain, felspar, 
gypsum, and fluor-spar. 

Glass.—Glass is composed of lime, silicic acid, and 
soda or potash. The use of the glass is to form the 
hard, crystal-like foundation. See cullet. 

_ Gypsum.—This mineral is sometimes used in con- 
Junction with baryta and fluor-spar. 

Kaolin.—See clay. 

Lead.— Crystallised carbonate of lead, or “lead 
white,” is frequently used in enamels when a low 
temperature for fusion is required. It should never be 
used on articles to be submitted to chemical action, or 
for culinary use. Minium is a specially-prepared oxide 
of lead, and suitable for enamelling purposes, but is 
expensive. 

Lime is in the form of carbonate of calcium when used. 


_ Magnesia, carbonate of, is only used in small quanti- 

ties in enamel mixings. It necessitates a higher tem- 
perature for fusion, but does not affect the colour to 
the slightest extent if pure. 

Manganese.—As a decolorant, this mineral is very 
powerful, and therefore only small quantities must be 
used. Purity of the mineral is essential—i.c., it should 
contain from 95 to 98 per cent. of binoxide of manganese. 

Nitre.—At a certain temperature nitre shows a chemical 





change, which, when affected by some of the other con- 
stituents, assists in the formation of the vitreous base. 

Opacity.—See oxide of tin, bone ash. 

Oxide of caleiwm.—See lime. 

Oxide of lead.—See lead. 

Oxide of tin.—All enamels must contain white ingre- 
dients to produce opacity, and the most generally used is 
oxide of tin. By itself it cannot be fused, but with proper 
manipulation it becomes diffused throughout the enamel 
mass. On the quantity added depends the denseness or 
degree of opacity imparted to the enamel. 

Porcelain.—Broken uncoloured porcelain is sometimes 
used in enamel manufacture. Its composition :—Quartz, 
china clay, and felspar. It increases viscosity. 

Quartz.—See silicic acid. 

Rock crystal.—See silicic acid. 

Red lead.—This discolorant—sometimes called purifier. 
It will, however, interfere with certain colouring media, 
and when this is the case its use should at once be dis- 
continued. 

Silicic acid.—Quartz, sand, rock crystal, and flint stone, 
are all forms of this acid in crystallised form. By itself 
it is practically infusible, but it can be incorporated with 
other materials to form mixings requiring varying tem- 
peratures for fusion. 

Soda.—The sodas in general use is carbonate of, soda 
—58 per cent.—or enamelling soda. The latter is specially 
prepared, so as to free it almost entirely from iron, and 
admit of the production of a pure white enamel when 
such is required. See also alkalies. 








ANNUAL REPORT ON EXPLOSIVES. 





WE are in receipt of the twenty-fifth annual report of 
her Majesty’s Inspectors of Explosives. The report 
refers to the year 1900. It is acarefully compiled volume 
of many pages, from which we trust to be able to extract 
some few remarks which may be of interest to the 
reader. It is satisfactory, but a little startling, to be 
informed that there are few trades involving risk in 
which the death-rate is so low in proportion to the 
numbers employed as the manufacture of explosives. 
This is unquestionably due in no small measure to the 
minute regulations which have been drawn up by her— 
or we may say now—his Majesty’s inspectors, and to 
the fact that manufacturers have shown themselves 
willing to adopt the prescribed precautions. The total 
number of accidents in explosive factories during the 
year dealt with amounted to 77, but 48 of these did no 
harm to anyone—beyond injury to the pockets of 
the owners—and the remaining 29, whilst doing 
bodily damage to 35 persons, only caused the death 
of nine. As showing how remarkably true the 
statement about the safety of explosive factories is, it 
may be remarked that this number of deaths is 
well above the average, which for ten years is no more 
than 4°5 persons per annum. Before the Act came in 
some twenty-five years ago, it is scarcely necessary to say, 
the number of fatalities was very much higher. When, 
however, we leave the field under the jurisdiction of the 
inspectors—that is, entering where the Act does not apply 
—we find that as the trade in explosives expands, so do the 
number of accidents increase, due allowance being made 
for the greater completeness of the returns. Thus turn- 
ing to a comprehensive table for the years between 1879 
and 1900 inclusive, we find that accidents outside the 
pale of the Act have increased steadily year by year. In 
the earlier date mentioned they numbered 51, resulting 
in the death of 13 and the injury of 31 persons; whilst 
in 1900 the number had advanced to 194, of which only 
three were unaccompanied by death or injury, whilst the 
remainder accounted for 259 persons wounded and 49 
killed. It may be remarked that the proportion of killed 
and wounded per accident is much the same in both years. 
To sum up the ‘“ dangers which environ’’ those who 
meddle with explosives, we take the following averages 
for the last ten years :— 


Manu- ee Con Use and 
facture. Keeping. veyance. miscellaneous. Total. 
Number of acci- 
ie oc. ux OFT... CE... IJ .. 108 vo 
Number of per- 
emptied... @6 .. 27 .. O68... UWS... Wi 
Number of per- 
sons injured... 22°4 ... 7°8 ... 1:2... 1303 .. 161°7 


This little table is instructive when column 4, outside 
the Act, is compared with the others. To make it com- 
plete some notes on manufacture are required. Ex- 
clusive of toy firework factories, which are allowed to 
conduct business on so small a scale that it scarcely pays, 
there are 150 factories at work. The annual addition of 
factories amounts to an average of about 5°72. Of course, 
they all have to have licences now-a-days. Since the 
passing of the Act, 143 have received such licences, but 
thirty one of these have ceased to exist. Last year four 
factories became extinct. In these 150 factories 11,098 
persons found employment, of which the bandsome pro- 
portion of 4828 were engaged in danger buildings. Bearing 
this number in mind, the low death-rate gains in 
significance, and we are more impressed with the excel- 
lence of modern arrangements. Of the distribution of 
labour in the factories of different kinds of explosives, an 
instructive table appears in the report. In the year 1890 
1228 persons worked on the manufacture of gunpowder 
and nitrate mixtures; 511 on dynamite, gun-cotton, 
and so on; 959 on fulminates and ammunition 
of all sorts, fuses, detonators, sporting, blasting, and 
cannon cartridges, &c.; and 419 on fireworks. In 
1900 the number of persons in the first group had 
increased but little, whilst those in the second had nearly 
quadrupled, and those in the third and fourth had. made 
fair progress. It is, however, the increase in the number 
of hands employed in the manufacture of nitro-compounds 
as compared to gunpowder which is to be particularly 
noted. It may not be uninteresting to note that whilst 
gunpowder and its congeners number 11 kinds, there are 





no less than 98 compounds of the nitro class, that is, of 
“chemical compounds possessed of explosive properties, 
or capable of combining with metals to form an explosive 
compound, produced by the chemical action of nitric acid— 
whether mixed or not with sulphuric acid—or of a nitrate 
mixed with sulphuric acid upon any carbonaceous sub- 
stance, whether such compound is mechanically mixed 
with other substances or not.” 

Of the respective danger of explosives it is not easy to 
speak from the report, but some figures giving an idea 
may be presented. In 1900 gunpowder was the cause of 
55 accidents, killing 23 people and injuring 58. Only 
7 of these occurred during manufacture, but they killed 
6 persons and injured another. Dynamite was at the 
root of 15 accidents resulting in 8 deaths. Only one of 
these accidents occurred in manufacture, but gelatine 
dynamite, including gelignite, was responsible for 59 
accidents, of which only one, comparatively harmless, 
occurred in the making. Otherwise it has to account for 
68 persons being injured and 14 killed. The other 
explosives have but small accounts against them compared 
with gelatine dynamite and gunpowder. We have no 
means of telling from the report, but this is probably, 
because these explosives are more largely used than 
others, or are used in ways which are more liable to be 
dangerous. 

This question of comparative danger brings us naturally 
to Dr. Dupré’s report. Dr. Dupré is chemical adviser 
to the Department, and his remarks are altvays interest- 
ing and instructive. We, therefore, give extensive 
abstracts from it. During 1900, 445 samples of explosive 
were examined in the official laboratory, of which 339 were 
passed as complying with the conditions laid down, and 
50 were rejected. The remaining samples included sam- 
ples for Woolwich, and some articles which could not 
properly come under the head of explosives or materials 
used in the manufacture of explosives, such things, for 
example, as cartridge paper and disinfecting fluid. One 
wonders how they get into this galley at all. Dr. Dupré 
explains away some of the rejections which seem to have 
reached an abnormal figure in 1900. We may mention 
that the guileful throwdown, or snaps, that delight of 
street urchins—and others—were heavy offenders, no less 
than twelve samples containing a much greater amount 
of explosive than it is thought wise to permit. Gelignite 
and carbonite, of which many samples were rejected, are 
made under the difficulty of keeping the specified propor- 
tion of wood meal. If there is not the same amount of 
moisture present when it is being weighed vagaries 
result. 

The most notable feature in regard to new explosives 
examined during the year is the number of chlorate 
mixtures that have successfully passed all the somewhat 
stringent tests and requirements. The many rejections 
which have been made during the course of past years, 
and the dangers and difficulties attending the use of this 
class of explosives, which have been pointed out by Dr. 
Dupré, have at last borne fruit, and the result is that 
during 1899 and 1900 no less than nine chlorate mix- 
tures have passed all the tests, and have been favourably 
reported on. 

The only points of interest which came under Dr. 
Dupré’s observation during the year in connection with 
accidents were :—Firstly, that even black sulphide of 
antimony was liable to contain free sulphur, as well as 
free sulphuric acid. The point is one of considerable 
interest in relation to the manufacture of percussion caps 
and other mixtures containing chlorate of potassium and 
sulphide of antimony. The other is the observation that 
moist picric acid forms with iron at first a ferrous picrate, 
which, though by no means violently explosive, shows a 
remarkable tendency to take fire when struck, the fire 
spreading rapidly to adjoining portions of the ferrous 
picrate. Fortunately, ferrous picrate soon passes to 
ferric picrate, particularly in moist air, and this does not 
show any tendency of that kind, and is also a feeble 
explosive only. 

Of the special work done during the year Dr. Dupré 
reports as follows :— 

The experiments on carbonite, reported on last year, were 
continued, and the three samples were again examined, after 
standing a further period of six months—total period em- 
braced by the experiments, nine months. No appreciable 
difference between the top and bottom layers of the cartridge 
could be detected. We may now, therefore, safely conclude 
that, at any rate in the case of carbonite within our 
authorised limits of composition, no separation of con- 
stituents takes place during ordinary storage. In connection 
with this inquiry, experiments were made as to the best 
methods of analysis of explosives containing wood meal, 
which, I hope, will lead to improved results. A somewhat 
extensive series of experiments was made on the action of 
picric acid on some metals and their oxides. The results 
are embodied in two special reports to your department ; 
here I will only mention one or two of the more striking 
points. 

Like previous experimenters, we found that pure tin i8 not 
acted on by even a concentrated solution of the acid during 
an exposure of some weeks. When air is excluded, copper is 
unacted on, but a picrate of copper is formed under the joint 
action of picric acid and air. Aluminium also is acted on, 
but very slowly, with the formation of a black deposit, but no 
picrate of aluminium is formed. Melted picric acid forms 
picrates with most metallic oxides, but most of these picrates 
are not appreciably more sensitive to percussion and friction 
than picric acid itself. Picrate of lead is decidedly, and 
picrate of potassium slightly, more sensitive than the acid. 
When heated, all picrates explode with more or less violence; 
but the exploding points of all, that of the lead salt excepted, 
are considerably above that of the acid itself. The basic lead 
salt, however, explodes slightly below, the normal salt slightly 
above, the exploding point of gunpowder. By far the most 
violent in its action is the lead salt, which, when heated, 


[frequently detonates with extreme violence, even when 


entirely unconfined. Melted picric acid combines with most 
metallic oxides, but picrates of a definite composition must 
be prepared by double decomposition. 

Some interesting experiments were made on the action of 
dilute sulphuric acid on mixtures of chlorate of potassium 
and sugar. A small quantity of the sugar mixture was 
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moistened with diluted acids of various ‘strengths (using 

about twice the amount of acid as of explosive mixture). 

The sample so moistened was wrapped up in cotton wool and | 
placed in a metal dish, heated on a boiling water-bath. | 
Under these conditions it was found that when the strength 
of the acid exceeded 1 per cent., the chlorate mixture 
frequently exploded after a time ; but that when the strength | 
of the acid fell short of this, ignition did not take place. | 
These results appear at first sight to be contrary to former 
experience, that the presence of even a very small, not to say 
minute, proportion of sulphuric or other strong acid will, 
under favourable conditions, almost certainly lead to the | 
ignition of the chlorate mixture. The explanation of this 

apparent discrepancy is, I believe, the following: when the | 
chlorate is mixed with a small but definite quantity of acid, 

evenly distributed, and there is nothing else present liable to 

become acid, a definite quantity of chlorate only can be | 
decomposed. If, then the heat, which can be generated by 

the liberated chloric acid, is insufficient to raise the 

temperature of the mixture to the exploding point, spon- 

taneous ignition does not take place. If, however, in addi- 

tion to the free acid, any material is present capable of 

yielding acid on oxidation, the small portion of acid originally 

present is constantly renewed, and, ultimately, the point of 

ignition is reached, assuming that the conditions are 

favourable to the retention of heat. This, for example, is no 

doubt the case with sulphuric acid and antimony sulphide; 

hence the danger of these two latter substances, although at 

the start they may have been but feebly acid. 

In consequence of a statement made by a manufacturer of | 
collodion cotton, that this substance readily takes fire when in 
contact with a surface heated to a temperature of 212 deg. 
Fah., also readily losing nitrogen, some experiments were 
made to test this assertion. Some collodion cotton was 
placed on the bottom of a copper water oven, and covered by 
cotton woollightly pressed down by a small weight. Portions 
were kept thus, for six hours a day, fora week; but in no 
case was there any indication of spontaneous combustion, 
and but a trifling percentage of nitrogen was lost. 

The report, apart from numerous appendices, concludes | 
with some notes on calcium carbide and acetylene. The | 
inspectors have no statutory powers for dealing with | 
either the substance or the gas, yet at the request of the 
Board of Trade they have prepared a model code of 
Harbour Bye-laws, which is included, and may be wisely 
consulted by those concerned. They have also requested | 
a committee of experts to advise them as to the features | 
to be observed in the design of acetylene generators to 
render the use of them free from danger. 








ATLANTIC-MEDITERRANEAN CANAL. 


THE Marine Committee of the French Chamber appointed 
recently a Sub-committee for the purpose of determining the | 
possibility, from a technical point of view, of constructing a 
canal across the South of France to connect the Atlantic 
Ocean with the Mediterranean Sea. This Sub-committee 
left Hamburg for Cherbourg on August 8th. It has visited 
and inspected the Liverpool and Manchester, the Dortmund 
and Ems, and the Kaiser Wilhelm canals; and also the 
arrangements and the harbour accommodation in Manchester, 
Liverpool, Southampton, Bremen, and Hamburg. Before 
leaving Hamburg the Sub-committee decided that it would 
be possible to build the projected canal, and the Deputy, 
M. Honoré Leygues, was ordered to draw up the report. On 
two points the members of the committee entertained grave 
doubts—first, as to whether the projected canal would be 
remunerative ; and, secondly, as to the amount of damage 
that would be caused to the canal banks by the “‘ wash”’ of 
steamers going at an ordinary rate of speed. It is said that | 
all doubts on each of these points were removed in the course | 
of the investigations. After passing through the North Sea | 
Canal, the Sub-committee came to the conclusion that vessels 
steaming at the rate of thirteen miles an hour can make the 
passage without causing any damage to the canal banks, that 
the locks can be passed in the space of two and a-half minutes, 
and that the canal is a financial success. 











Tue International Telegraph Conference will be held 
in London on February 10th, 1902. 





SUBMARINE TRAMWAY TUNNEL AT BOSTON, 
U.S.A. 

THE city of Boston already has a tunnel line to carry 

the electric tramcars under some of the crowded and busy 

streets, in order to facilitate tramway and street traffic, and 


| a tunnel is now being built under Boston Harbour to con- 


nect the tramway lines of the city proper with those of 
East Boston and the suburban districts. On the map, 
Fig. 1, this new submarine tunnel is shown by a heavy 
black line, while the broad shaded line represents a portion 
of the existing tramway tunnel. The longitudinal section 
Fig. 9, on the next page, shows the tunnel gradients and the 
character of the material through which the tunnel is being 
driven. The tunnel is being built by the city, which has let 
contracts for the work, and when completed it will be leased 


able gradients, yet it would be more satisfactory to the public, 

and conduce more to the comfort of passengers. The single 
| latge tunnel was therefore adopted. Fig. 2 shows the com- 

parative sizes of the tunnels above mentioned. 

In regard to the selection of the material for the tunnel 
walls, we take the following extract from the report of the 
Commission for 1900 :— 

| The walls of the Blackwall Tunnel under the Thames, which js 
| about 1ft. wider inside, and 2ft. narrower outside, than the Kast 
| Boston Tunnel, are constructed of cast iron segments bolted 
together. The walls of the London and Glasgow electric and cable 
railway tunnels are also built in the same way, and the same is 
| true of the St. Clair Tunnel—between the United States and 
| Canada—and of the most recent portion of the unfinished tunnel, 
| which has for some years lain drowned under the Hudson River, 
In most of the earlier studies for the East Boston Tunnel a similar 
construction was contemplated. The great rise in the cost of iron 
which took place about two years ago led to the consideration of 
concrete as a substitute. Concrete has been employed as a build- 
ing material for centuries, and owing to the improvement in Port 
land cement, its use during the last two or three decades has 
grown very rapidly, and appears likely to continue to increase for 
many years tocome. There has also been considerable experience 
as to advantageous methods of using steel and iron in connection 
| with concrete so as to form economical and effective combinations, 
Segments of cast iron, such as were used in the tunnels referred 
to above, have important advantages. They can be bolted 
together so as to form the walls of the tunnel in a manner com- 
| paratively simple and easy, and in such a way as to interfere but 
| little with the operations of excavation. The full strength of the 
| walls so built is to be had immediately, and they form excellent 
supports for the hydraulic jacks to push against in moving the 
| tunnelling shield forward. They have a further advantage in very 
| wet ground that they can be caulked so as to leak but little. 
Concrete walls must necessarily be made thicker than cast iron 
| ones. They must be built on centering, which occupies appreciable 
| space. Ditticulties requiring ingenuity to overcome exist in the 
| matter of keying up, &c. Shrinkage cracks are to be expected, 
through which in wet ground leakage may occur unless adequately 
| provided against. The fullstrength of the concrete is not obtained 
until more than a year after it is made, and while the necessary 
| strength is being reached centres and bracing must be kept in 
place. About half the full strength of the concrete, however, is 
reached in less than one month, and in general, centres and bracing 
need not remain in place longer than that. In the matter of dura- 
bility concrete has rather more chances in its favour than cast 
iron, and in the matter of cost the difference in favour of concrete 
where it is feasible to use it is very great. Shrinkage cracks in 
the tunnel can be wholly or partially closed, and for a considerable 
portion of the length of the East Boston Tunnel, and perhaps for 
nearly all of it, the walls will be surrounded by such compact 
and excellent clay that a great amount of leakage is not to be 
expected. 

It is proposed in the East Boston Tunnel to make use of concrete 
to such an extent as the conditions there developed shall warrant. 
It is also proposed to combine steel with the concrete to such an 
extent as shall prove necessary, and in such manner as shall be 
effective and economical, and as shall be found convenient in pro- 
gressing with the work. Cast iron segments bolted together, and 
combined with steel ribs, may be used where the ground is such 
that a great amount of leakage is to be apprehended, or where for 
any reason they may be desirable. 

In Fig. 3 is mest a section of the open part of the 





Fig. 1—-ROUTE OF SUBMARINE TUNNEL 


to the company which owns and operates all the surface, 
overhead, and underground tramway lines in the city 

The tunnel will be about 6500ft. long, or 7500ft., including 
the connection to the ‘‘ subway,” as the present tunnel under 
the streets is termed. It was at first intended that the 


| portion under the harbour, with the approaches, should con- 


sist of two parallel tubes, each 16ft. diameter inside. Tubes 
of much less diameter are in use elsewhere for passenger 
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inclined approach, while Figs. 4, 5, and 6 show different 
forms of the section of the tunnel under the city. The 
interior width is 23ft. 4in., with a height of 14ft. Gin. to 
17ft. 10in. from rail head to crown of arch, the floor being 
2ft. below the rail level at the centre of the tunnel. Where 
the shallow depth of cover over the tunnel made a flat roof 
necessary, the concrete roof was strengthened by embedding 
in it twisted steel rods and bars, placed transversely to tho 
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COMPARATIVE TUNNEL SECTIONS 


| service. Those of the City and South London Railway are 


10ft. 2in.; the Waterloo and City Railway has tubes 12ft. 2in. 
diameter for straight tunnel, and 12ft. 9in. in curves. The 
twin tubes of the Glasgow—Scotland—subway are 11ft. 
diameter, and those of the Central London Railway are 
114ft. After considering various estimates for two 16ft. 
tubes, and a single 23ft. tube, it was concluded that while the 


| latter would be mere expensive, and would have less favour- 


tunnel at intervals of 4in. to12in. At other points the roof 
is reinforced by transverse tie rods attached to anchor plates 
| embedded in the roof, the ends of the rods being connected 
by turnbuckles. These rods are 2ft. apart. 
| In carrying out the construction of this part of the work, 
| the bottom of the excavation was trimmed, and three thick- 
‘nesses of tarred felt were laid, lapping Gin., and each layer 
well mopped with hot pitch. When this had hardened 
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sufficiently, the concrete invert was laid, and Gin. back walls | 


were carried up to a convenient height, the sheeting being 
removed and trench bracing put in as required. The back 
walls were plastered with a rich Portland cement mortar, 
and against this the main was built to the level of the 
springing line, Wooden centres were used, and work on 


each section of the concrete arch was carried on continuously | 


until its completion. The arch was allowed to set for about 


twelve hours, when the outside lagging was taken off and | 


the arch plastered so as to join the plaster on the back walls. 
A 4in. layer of concrete was placed over the plaster to protect 








| 

cement, clean, sharp and coarse sand and clean screened | 
gravel, in the proportions of 123 lb. of cement to 24 cubic feet | 
of sand and 4 cubic feet of gravel. 
The work includes a passenger station under Commercial. | 
street, two pump wells and chambers under the harbour, a | 
ventilating chamber on each side of the harbour, and | 
a third ventilating chamber near Prince-street. Refuges or 
niches will be formed in each well, about 20ft. apart. Ven- 


tilation of that portion of the tunnel under the harbour will 
be effected by means of a segmental duct of about 45 square 
| feet area in the top of the tunnel. 


Near the middle this duct 
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Figs 3,4 5, 6—SECTIONS OF TUNNEL 


it from the work of future excavators for water mains, &c. 
The plaster was roughened by a corrugated roller, so as to 
form a bond with the outside concrete. Most of the concrete 
was mixed in a Barber machine. 

The work was carried on mainly in 12ft. lengths, the 
operations of laying the tarred felt and putting in the con- 
crete invert, walls, and arch, following closely upon one 
another. The centering was usually left in place for ten to 
thirty days. The back-filling was begun as soon as the 
lagging was removed from the 4in. outer layer of concrete. 
The material excavated was mainly yellow clay and stiff blue 
clay, with some silty sand, carrying considerable water, whose 
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Fig. 7—SECTION UNDER HARBOUR 


level was affected by the tides. On page 196 is a view show- 
ing the tunnel being built in open cutting. 

Under the harbour, for a length of about 3000ft., the tunnel 
will be an arched structure of concrete, 23ft. 4in. wide and 


THE NAVAL WAR GAME. 
By F. T. Jane. 

For the last twelve months or so experiments have been 
conducted in England, France, Russia, the United States, 
and Japan, with a view to evolving a new firing system for 
the Naval War Game, that, while not necessarily displacing 


| the existing system for small actions, shail yet afford some- 


thing infinitely quicker than the old target method. The 
requirements were as follows :— 

(a) Reatism, that is to say, accuracy in fire, corresponding 
as nearly as possible to actual conditions. 

(b) Full differentiation between ships. 

(c) Speed in firing and scoring, so that the period of time 
representing one minute shall in no case exceed two minutes 
with players at all practised in the game. 

(d) Simplicity, so that tactics shall receive the maximum 
of importance. 

(e) Full allowance for position, speed, aud bearing of guns, 
with, so far as possible, automatic adjustment for the targets 
of varying size offered by different types of warships, auto- 
matic and correct ratio between ships and forts, ships and 
destroyers, and all kindred cases. 

(f) Other things being equal, preference will be given to 
the method that puts the greatest individual responsibility 
upon the captains of ships. 

(g) Automatic adjustment to any other conditions not 
specified herewith, but which might occur in the fullest pos- 
sible simulation of real warfare. 

On this Clause (g), which is, after all, merely a variation 
on Clause (a), several of the most promising systems came 
to grief. 

Our readers must by now be fully cognisant of the original 
target system. By this each gun of or over 6in. is struck for 
by an instrument known as a “ striker,” the size of the target 
varying with the range. An optional rule artificially in- 
creases the range if speed is high enough to alter rapidly 
bearings. In a general way, and for teaching gums and 
armour, this system has shown itself the best, and still so 
remains; but it has the defect of great slowness unless all 
the players are thoroughly well practised at the game. In 
practice it has worked out that few players get {ar beyond 
the learner stage. A highly-qualified umpire is also an 
absolute necessity ; and, so far, there are only three such in 
existence in the world. Not only is it necessary to have all 


| the rules and the innumerable addenda off by heart, but great 
| quickness of perception and an ability to apply uniform 


| will communicate with the [tunnel below by a door, and the 


| shore ends of the duct will enter the 


| in the deepest part of the harbour.—will be about 354ft. of 
| water. 


20ft. 6in. high, with concrete walls 2ft. thick in the invert | 


and 2ft. 9in. in the sides and roof. 
be put in across the invert. The typical section of this part 
of the tunnel is shown in Fig. 7. Where the tunnel passes | 
through sand and gravel bearing much water there will be an 
outside lining of cast iron segments, with segmental ribs | 
embedded in the concrete at intervals of about 2ft. Gin. 












These ribs are plate girders, with the outer edge of the web 
plate fitted between the circumferential flanges of the cast 
iron lining, while the inner edge has a pair of flange angles, 
The space outside the lining will be filled with cement grout. 
This special construction is shown in Fig. 8. 

The work will be carried on by the aid of shields driven 
forward by hydraulic jacks, these shields being either for the 
full tunnel section or for the roof section only, the latter 
being similar to the method employed in driving the existing 
tunnel under the streets of Boston. The jacks of the shield 
abut against continuous cast iron reaction-rods embedded in 
the concrete, as it would be manifestly impracticable to 
subject fresh concrete to such strains. The specifications 
provided for an exterior and interior wall of concrete, con- 
nected by a skin of relatively rich hydraulic cement plaster. 
At present, however, this double construction has not yet 


Transverse tie rods may | 


MANOVER STREET 





been made use of, The concrete is composed of Portland 


chambers, wherein fans 


Pod 


will be installed. : 

On the East Boston side there are gradients of 1 in 214 to 
1 in 20; gradients of 1 in 20 also occur on the Roston side, 
but are of short lengths, owing to the intervention of the 
Commercial-street Station. At this point the platform for 
the west-bound cars is immediately above that of the east- 
bound cars, their depth below the street level being 50ft. and 
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Fig. 8—-DETAILS OF CONSTRUCIION 


664ft. respectively. | Under the harbour the thickness of the 
earth over the tunnel roof will be 16ft. to 18ft., above which— 





Mr. Howard A. Carson is the engineer-in-chief of the tunnel, 
and of all the tunnel work already built under the direction | 
of the Transit Commission. 








THe Du Tempie-Guyot BoILer.—‘‘It would appear,” says | 
the Army and Navy Gazette, “that grave disappointment has 


| attended the trials of the Jeanne d’Are and the Chateau- 


renault. The first of these is regarded as the most important 
of recent French cruisers. She possesses thirty-six water- 
tube boilers of the Du Temple-Guyot type, of which twenty-four 
were used in the unfortunate trial of the lateral engines, the 
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Fig. 9-TRAMWAY TUNNEL, BOSTON, U.S.A. 


middle screw having been tried on a previous occasion. All went 
well at the beginning, though there was some heating of working 
parts, and the mean velocity was 110 revolutions. It was shortly 
noticed that six of the boilers began to get red-hot, the feed-water 
having disappeared. According to the Patrie, the men thereupon 
fled from the stokehold, but presently, seeing that there was no 
danger, returned, and the order was given to draw the fires from 
the boilers affected. Finally it became necessary to apply this 
measure to twenty boilers out of the twenty-four, and the speed, 
which had been eighteen knots, fell to three knots, at which rate 
the ship returned to harbour. The temperature of the stokehold 
and engine-room was such that they were almost uninhabitable, and 
the ventilation was so bad that the stokers had to be relieved every 
hour. The greatest reserve is observed officially concerning these 
circumstances, but it is not hidden that the Jeanne d’ Arc is so far 
the greatest failure which has been produced for many years by a 
French yard.” This type of boiler somewhat resembles Yarrow’s, 
but the arrangement of the flues and furnaces is different, the 
boiler being double and fired at both ends, 





| essential. 


| gence necessary for skill at the game of draughts. 


| tion of the first clause on page 25 of the same issue. 


judgment on widely different cases at sight are absolutely 
Every possible contingency being provided for in 
the rules, the slightest divergence on some special case may 
completely upset other cases. 

All this has struck many people as likely to defeat the end 
sought, and so created a demand for something less of a 
special science and with more generalisation. 

The first and most elementary idea that suggests itself to 
nearly everyone is a system of points. That, however, is 
already in existence on page 25 of the 1898 Book of Rules. 
It is a quite unsatisfactory method, because it reduces every- 
thing to simple mathematics, and requires only the intelli- 
It is, in 
fine, nothing but an exercise in mental arithmetic, thought 
and initiative being replaced by that. It is worthy of note, 
however, that this is the system favoured by the British 
Admiralty, which, a few months since, served out to all sea- 
going ships a game consisting almost solely of the rules as to 
moving on page 8 of the 1898 Book of Rules, and a a. 
The 
arithmetical exercises may help naval officers to qualify for 


| ability in keeping mess accounts, but the maximum of utility 


is bounded by that. As an exercise in war training, or in 
causing officers to think out war problems, it is practically 
useless. That such a system should have been adopted is the 
more curious in that all officers doing gunnery courses are 


| now set to pursue their studies on the theory of areas of 


armoured and unarmoured parts of ships, which is the very 
keynote and distinctive feature of the Jane Naval War Game. 

In pursuance of a solution of the best shooting method 
to fit requirements (a) to (g) above, no less than seventeen 
systems were evolved, each with many good points, but none 
of which answered all requirements in practice. To enter 
into a detailed account of all these systems would be tedious ; 
it suffices to mention that dice and mathematics were the 
leading features, and that none accorded with the time 
requirement, nor were the automatic conditions in Clauses (e) 
and (g) properly met. Out of the chaos, however, a system 
has been evolved that has so far stood every test satisfac- 
torily, and which is now adopted as the oficial scale for all 
actions in which more than three or four ships are engaged 
on either side. The line followed is one of broad generalisa- 
tion, particularisation being left with the umpire. Its main 
features are as follows :— 

Arioms.—(1) In the battle of the immediate future at 
least 90 per cent. of the projectiles will be high-explosive or 
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meon low water of the Sea 


common shell. 
minor detail. 

(2) Victory will depend primarily upon the dispositions of 
the admiral before the battle, and upon the intelligence with 
which his subordinates grasp the general plan and exhibit 
initiative when the need occurs. 

(3) The percentage of hits to be obtained upon an enemy 
will depend as much or more upon the combined speed—and 
changing bearings—than on the actual distance. 

(4) Most ideas of modern warfare are based on “ moral 
effect.” Dice are, therefore, absolutely unsuitable, and 
mathematics must be strictly limited. Long experience 
indicates that the “striker” system gives an equivalent to 
moral effect ; therefore, the “ striker’? must be used. 

These ends have been obtained by the following revolu- 
tionary methods. All guns are commuted to 6in. quick- 
firing ; those of Sin., &c., quick-firing, being reckoned as 1$ ; 


Hence penetration of armour is quite a 
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those of 9-2, 12in., &c. &c., varying from 1} to 23, according 
to the type of gun and mounting. Each ship, so long as she 
has a single gun left, is allowed one stroke per move, the spot 
hit being taken as the centre of the area of damage, guns 
in it being affected whether protected by armour or not. As 
an example we may take the Majestic. Her .fire—excluding 
small pieces—commutes to 14, and this, upon the percentage 
of hits, is allowed for as seven sections destroyed at 2000 yards 
or under if the ship fired at is stationary or nearly so, At 
7000 or 8000 yards, however, only ;', of that damage is 
allowed; at 6000—5000 yards, ;'; to }; at 4000 yards, 
3; at 3000 yards, $}—i.e., 34 sections. E 

For long ranges, i.e., 4000 yards or over, the medium target 
—the old ‘3000 yards’ one—is used should bearings be ab- 
solutely unchanging, but if there is any change, then the 
“ 4000-yard target.” Every combined change of 15-knot 
speed makes the range reckoned as 1000 yards greater than it 
actually is. For nearer ranges, inside 4000 yards, the biggest 
target is used for a stationary ship, or one when bearings do 
not alter. When they alter only a little the medium—3000 
yards—target is employed. If they alter from 15 to 30 knots 
per move—as, for instance, two fleets passing each other at 
12 knots—then the smallest target is employed. Beyond 
that speed the range is reckoned 1000 yards greater for each 
15 knots difference, and the damage correspondingly reduced. 
Boldly conventional as this system may seem, it embodies 
the strongest facts of actuality, and impresses—indirectly 
possibly—on players how important an item is the speed of 
the enemy. 

For firing at destroyers mathematics are now employed— 
guns scoring from 8 to 1, according to the destroyer’s speed. 
Range, so long as it is within the prescribed distance, is not 
counted, neither is position. Safety lies in speed, and defence 
lies in tactics to neutralise that speed. The new rule is 
simple as can be, but gets all the salient features and “ things 
that matter.” 

Torpedoes have had to be readjusted. The assumption 
now is that a stationary ship can be hit at any range, and 
though nearness counts, speed and position count as much 
or more. 

The automatic allowance for forts is as follows :—Each fort 
gun is given the destructive power of two ship guns, or, if it 
is more than 500ft. above sea level, of three ship guns. 
Otherwise the range rules are the same. 








DOCKYARD NOTES. 


THE torpedo gunboat Hazard has been commissioned at 
Devonport by Captain Bacon, a well-known torpedo officer, 
to act as nurse to submarine boats. Hence the idea of a sub- 
marine flotilla that the newspapers have got hold of. The 
Hazard will, however, only have one boat attached to her for 
some while yet. 





Ie Yacht's leading article this week is on the new sub- 
marines. In the conclusion a demand is put forward for 
carefully-selected officers for the service. 





Tue order to re-boiler the French cruisers Jean Bart and 
Islay has been put back till 1902,the need for the repairs 
having been found much less urgent than was supposed. 





Tur French Mediterranean Fleet has been slightly recon- 
stituted, and now consists of four battleships in commission, 
and four in reserve. The ships are :—First Division: St. 
Louis, Charlemagne, Gaulois—three sisters. Second Division: 
Charles Martel, Bouvet, Jauréguiberry—practically sisters to 
each other, but totally different to the First Division. Re- 
serve ships: Brennus, Hoche, Baudin, and Carnot—four 
divergent types. 





TorpPeEpo boat 81, which sank during the manceuvres, is now 
at Portsmouth, and looking little the worse for her temporary 
immersion. 





ForEIGNERS have been at Portsmouth this week. On 
Monday the Italian destroyer Freccia, from Schichau’s, was 
in harbour; on Tuesday the United States cruiser Chicago 
arrived. She has been in British waters before—as a barque- 
rigged vessel, under Captain Mahan. Now she has two very 
high funnels and two short masts, with a little fighting top 
on the fore. She has been partially re-armed, the old Sin. 
being converted into quick-firers, the battery guns replaced 
by enormously long Sin. quick-firers of the latest pattern. As 
all her inside, boilers, armour deck, machinery, &c. &c., have 
been replaced, there is very little of the old Chicago left. 
She is now a very efficient second-rate cruiser, with a good 
speed and very good armament. 


ANOTHER German of the Wittelsbach class has been 
launched and christened Schwaben. This makes the fourth 
set afloat recently—their names being Wittelsbach, Zaeh- 
ringen, Wettin, and Schwaben. 





To “blow a ship to pieces’ does not seem over and above 
easy, despite all theories as to the effect of a single shell. 
To destroy some 250 tons of the Viper 2500 lb. of gun- 
cotton have been expended. It is a melancholy advertise- 
ment to the thoroughness of her builders, if nothing else. 
The Viper, we hear, is being literally ‘ blown to bits,” but 
she has taken far more explosive than was anticipated. 





Tue Glory has had a bad breakdown in Chinese waters, 
but next to nothing has leaked out as to the nature of the 
trouble. As she is a Belleville ship, it is, of course, attributed 
to her boilers—in this case possibly with some reason ; but 
pending fuller information, it is just as well to remember 
that the Highflyer, when “ broken down,” was cruising 
round at 19 knots, and first learned of her troubles from 
the newspapers. In these days of sensational journalism a 
ee mishap is no good—a record has always to be 
broken. 





Tue Centurion, from China, has arrived at Portsmouth, 
bringing with her an arsenal of captured guns. One of 
these was taken from us in the old China war, and recaptured 
at Taku. 





NiciavssE boilers are to be fitted in the following American 
cruisers :—Georgia, of 19,000 horse-power, and Charleston, 
of 22,000 horse-power, the first being built at the Bath Iron- 
works, Maine, and the second at Newport News. 





Tue Amphitrite, which took part in the recent manceuvres, 
is to be commissioned on September 15th at Chatham. 





TANK LOCOMOTIVE—GLASGOW EXHIBITION. 





ExamPLes of locomotive engineering in the Glasgow Exhi- 
bition, although limited in number, are certainly represen- 
tative of the perfection to which this branch of skilled 
industry has been brought in Glasgow and the West of 
Scotland. This applies, as in other cases, to the exhibit of 
Andrew Barclay, Sons, and Co., Limited, of Kilmarnock, 
which consists of a well-finished side tank locomotive engine 
named Alexandra. Though this well known Kilmarnock 
firm have been building locomotives for over sixty years— 
last year having been their ‘‘ Diamond Jubilee ” in the trade— 
they have come much more to the front within recent years 
in this line, and the Alexandra, which is No. 911 in their 
books, is certainly a creditable example of their skill as 
locomotive builders. While it has cylinders only 16in. 
diameter, we understand that the firm are regularly building 
engines up to 18in. cylinders, and have plant for sizes up to 
20in. cylinders. 

The locomotive exhibited is a six-coupled engine with a 
wheel base of 12ft. 6in., and built for a gauge of 4ft. 84in. 
It has inside cylinders, 16in. diameter by 24in. stroke, and its 
working pressure is 160 1b. per square inch. Its valves are of 
phosphor bronze, and the valve gear of the Stephenson link 
motion, of excellent finish. The wheel centres are of cast 
steel, and the tires of best Cammell steel, 4ft. diameter, 5in. 
broad, by 3in. thick. The axles are of best Cammell steel, 
63in. diameter, the journals being Tin. long, the driving axle 
having solid-forged double-webbed cranks. The bearing 
springs are of best Cammell spring steel. Buffers are of 
Ibbotson Brothers’ make, with best tested springs, and with 
heads 14in. diameter. 

A feature of this engine, as of all the tank engines turned 
out by Barclay, Sons, and Company, is the strength and 
rigidity of the framing. The firm maintaining that all roads 
and conditions of running should be such as to allow of stiff 
framing being used if possible, they have invariably earned 
and received credit from the users of their engines for the 
character of their engine framing. Each side frame is of 
one best mild steel plate 24ft. 34in. long, 3ft. deep, by 1gin. 
thick, stiffened by a substantial steel cross stay. The foot- 
plate at the back end, of strong cast iron, forms a substantial 
and rigid cross stay, being securely bolted between the frames 
by turned and fitted bolts. 

That vital part of a locomotive, the boiler, is in this case 
made to the highest specification, the steel, for instance, 
being equal to Board of Trade tests for shells, and the copper 
of high fire-box quality to stand 14 tons per square inch, and 
give 55 per cent. elongation in a length of 2in., also to double 
close when cold. The barrel of the boiler is 9ft. 7,3,in. long 
by 4ft. Otin. diameter, the plates being ,,in. thick. The 
external fire-box is 4ft. Ojin. long by 4ft. O}in. broad, and 
5ft. 11din. high, the plates being gin. thick. The internal 
fire-box is 3ft. 4}4in. long, 3ft. 5in. broad, and 4ft. Gin. deep, 
the sides and curves being jin. thick and the tube plate 
}gin. thick. The boiler tubes, 176 in number, are solid 
drawn seamless brass tubes of Bolton’s locomotive quality, 
70/30 mixture, tested by hydraulic pressure to 500 lb. per 
square inch, and are lin. outside diameter and 9ft. Tin. 
long. The heating surface in the tubes is 794-5 square feet, 
and in the fire-box 70° 5ft., total 865 square feet. The fire-grate 
has an area of 11°5 square feet. The water tank on each 
side of boiler is 11ft. 8in. long, 1ft. Tin. wide, 4ft. deep, the 
total capacity being 830 gallons. 

The weight of the engine when empty is 31 tons 5 cwt., 
and when in working order 38 tons 15 cwt. The tractive 
force is 128 lb. for each lb. of pressure per square inch of 
piston, the hauling power on the level being 730 tons, and on 
a gradient of 1 in 80 about 320 tons. 








THE CENTRAL LONDON RAILWAY. 


THE question of vibration on tubular railways made under 
the metropolis has recently been attracting considerable 
attention. Perhaps the Central London Railway has received 
more complaints on this score than the others at present 
working. We may remind our readers that the original 
locomotives employed weighed over forty tons, and that a 
large proportion of this weight was placed direct on the 
axles without the interposition of any springs—a state of 
things conducive to vibration. 

Until within the last month, none but the original locomo- 
tives were employed on the line, but the company has for 
some time past been engaged in making two sets of experi- 
ments in different directions, but with the same object in view. 
One of these experiments has been the placing of gearing 
between the motors and the axles of the locomotives. A 
locomotive with this alteration has been now taking trains in 
the ordinary course for nearly a month with excellent results. 
A second locomotive has been at work a shorter period, while 
a third is nearly ready to begin running. We had, on 
Wednesday last, an opportunity of thoroughly examining 
these locomotives. Unfortunately, at the time of our visit, 
it so happened that neither engine was in regular work, 
but we had several rides in the yard of the company 
at Shepherd’s Bush, and so could judge to a certain extent 
of the vibration. The running was remarkably easy, and 
very different from that which is experienced on one of the 
ordinary locomotives of the company when in regular work. 
The comparison, of course, is not entirely fair, and to judge 
properly, the new type of engine must be tested under 
ordinary working conditions; but we are informed by the 
engineer of the line that the vibration, when running in actual 
service, is remarkably small. In a geared locomotive one 
would naturally look for a certain amount of noise from the 
gearing, and we were surprised to find it sosmall. It was, in 
fact, barely noticeable. Here again, however, the circum- 
stances were different to what they would be in the tunnels ; 
but we are informed that the officials along the line have 
been ordered to give their opinions as to whether or not the 
new engines make more noise than those which have been 
in use from the first. The reports have been so varying, 
some Officials saying that much less noise was made, and 
some that more, that it is difficult to give a definite opinion 
on the subject. 

The new arrangement certainly has the appearance of 
being much more workmanlike and serviceable than the old. 
The original frames were of cast iron. The new frame is 
made of wrought steel. The motor is carried partly by two 
bearings on the axle, and partly by a bracket which rests 
upon a cross piece going from side to side of the frame. The 
weight of the frame—and consequently a large proportion of 
the weight of the motors also—is taken through four large 
coiled springs and equalising bars to the tops of the axle- 











boxes. Consequently the only dead weight on the axles is 
that of a portion of the motors. The locomotive consists of 
two bogies, each having two axles, with a motor geared to 
each. The motors are each of 150 horse-power, so that the 
total horse-power reaches 600. The ratio of the gearing is 
as 17 to 56, and the weight of the new bogies is 81 tons, as 
against the 42 tons of the other locomotives. The dimen- 
sions have been in no way altered, and the existing frames 
&c., have been utilised. The size of the new wheels is now 
36in.—of the old 42in. Each bogie truck now weighs 9 tons 
18 ewt. instead of 144 tons, the remaining weight being due 
to the upper framework, cab, controllers, &c. We are 
informed that experiments have been made with delicate 
recording instruments at points along the line which show 
that the vibration from these engines is very greatly less than 
that caused by the locomotives which the new type will 
probably supplant. 

In addition, however, to this experiment, another attempt 
has been madein a slightly different direction. The company 
decided to equip two trains with a modified form of multiple 
unit system. These two trains, which at present consist of 
four coaches, have the leading bogie of the foremost coach 
and the trailing bogie of the hindermost electrically equipped 
with motors and gearing arranged almost identically with 
the bogies of the locomotives already described. The two 
sets of motors on the bogies can be controlled from one cab 
by one controller. Each motor is of 80 horse-power, so that 
there is on the train a total of 320 horse-power. It is calcu- 
lated that this power will be ample to draw five coaches and 
perhaps six, but, so far, only four coaches have been tried 
together. The motors are mounted in the bogies almost 
exactly as those of the locomotives, and the weight conveyed 
to the axles through springs. Of course, the new bogies and 
equipment have taken up extra room, and to meet this the 
floors of the ends of the coaches equipped, i.e., at either end of 
the train, are slightly raised. It is calculated that the extra 
weight of each electrical coach is some 6 tons. The coaches er 
dinarily weigh some 133 to 14 tons, so that the electrical coaches 
will be something under 20 tons. A four-coach train, there- 
fore, will weigh about 66 tons unloaded, and this weight 
will be carried on sixteen axles. There will hence be 
only just over an average of 4 tons per axle. The motors 
employed are the G.E. 73 type, and are rated to give their 
80 horse-power at a speed of 450 revolutions. The ratio of 
the gearing is as 1 to 2‘8. We had not an opportunity of a 
ride on this train, as it was in the sheds at the time of our 
visit, but we have closely examined it. It had been experi- 
mentally tried the night before, and had given, so we were 
informed, every satisfaction, both as regards running and 
vibration. There is only one cable running from end to end 
of the train for the purposes of control, this cable being 
rather less than an inch in diameter. It, however, consists 
of nine conductors, the joints between coaches being made 
by a special nine-way coupler. 

The electric work has been carried out by the General 
Electric Company of America, which also supplied the new 
frames for the locomotive. The McGuire Company, of 
Chicago, supplied the trolley frames for the new coach 
bogies. The work has been carried out under the general 
supervision of Mr. W. D'Alton, M. Inst. C.E., chief mechani. 
cal engineer of the Central London Railway. 








FALL OF A 30-TON ARMATURE INTO SHEFFIELD 
CANAL. 


Scenes of an unusual kind have recently been witnessed at 
the Sheffield and South Yorkshire Navigation Company's 
canal wharf, off Wharf-street, Sheffield, through attempts to 
raise a heavy piece of machinery. The load to be lifted con- 
sisted of an armature for a new electrical engine which is 
in process of construction at the power station of the 
Sheffield Corporation Tramways. The electrical equipment 
is being supplied by the British Thomson-Houston Company, 
and the armature was manufactured at that company’s 
works at Berlin and shipped to Goole. Built ready for 
fitting, it is enclosed in a wooden case covered with felt 
and measuring 13ft. 6in. high, 13ft. long, and 10ft. 6in. 
wide, and weighing 29 tons 124 cwi. Lowness of 
bridges and County Council regulations prevented the case 
being conveyed from Goole to Sheffield by rail or road, and 
it was handed over to the Goole and Sheffield Transport 
Company, who took it to Sheffield by the canal. On arrival 
at Sheffield the difficulties began. At Goole the immense 
case was easily lifted by means of a 50-ton crane, but at 
Sheffield wharf the strongest crane on the premises is only 
calculated to lift five tons. This resulted in elaborate pre- 
parations having to be made for the rigging up of a temporary 
lifting apparatus. Close to the edge of the wharf were 
erected two immense baulks of timber some 45ft. high and 
18in. square. To the head of each was attached a pulley 
block suspended from a massive hook, and wire ropesan inch 
thick ran through the blocks. In one direction they met in 
a tackle, to which was attached another hook, and the latter 
was fixed to the package to be lifted, the boat being drawn 
up to the side of the wharf. In the other direction the ropes 
ran down nearly to the ground, and through more pulley- 
blocks on to the drums of two powerful ploughing engines. 
The plan was to exert the power of the engines—which were 
stationary—upon the wire ropes, and so raise the armature. 

On the 14th inst. an attempt was made to raise the load. 
The case was quickly raised about 3ft., and another foot 
would have cleared the boat, but the hook supporting the 
pulley-block at the top of one of the poles pra across the 
middle, although it had previously been tested to a weight of 
36 tons. Down fell the block, and the power of one of the 
engines being rendered useless, the whole weight of the load 
thrown on the other pole proved too much, one of the guy 
ropes was wrenched from its place, and armature and case 
fell. 

Another attempt was made on the 15th. In place of the 
hook which gave way the previous day, a strong shackle was 
fixed. The case was almost on a level with the combings of 
the boat, when some of the guy ropes, the breaking strain of 
which had been calculated at 90 tons, gave way. The poles 
which they supported toppled over and fell into the canal, 
the blocks for pulling going with them, and the great load, 
free from all control, fell, catching the side of the boat furthest 
away from the wharf side, turning the boat almost completely 
over, finally settling down in the bed of the basin, the side of 
the boat being under the load. The vessel is “listed” at an 
angle of 45 deg., only 2ft. or 3ft. of the case being above water, 
and in this position the case lay on the 21st inst., pending 
preparations for another attempt. 
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RAILWAY MATTERS. 


Tux first railway bridge over the Oxus is practically 
completed. 

Tye new lines of railway to Skifarp, St. Olaf, and 
Brosarp, in Sweden, will shortly be open to traffic. 


Recent heavy rains injured the embankment of the 
Burma Railway in many places, causing the detention of trains, 


A concession has been applied for by the director of 
the Bank of Vigo for an electric tramway between Vigo and Bayona 
by way of the high road from Pontevedra to Camposancos. 


Tue special holiday train from Stalybridge to 
Blackpool ran off the line at Ashton-under-Lyne on Saturday. The 
whole of the traffic between Leeds and Manchester was blocked for 
two hours. 

Tur work in connection with the laying of a line of 
electric tramway from Bradford to Idle is rapidly nearing 
completion, and cars will be running between the two places in 
about a month. 

DurtnG the year 1900 the Corporation of Prague com- 
pleted its network of electric trams. The trams run through 
all the principal streets to the suburbs, The overhead trolley 
system is used. 

Tue train accidents on the United States railways 
during the month of June include 81 collisions, 126 derailments, 
and 4 other accidents, a total of 211 accidents, in which 67 persons 
were killed and 241 injured. 


Tue Grosse Berliner Strassenbahn, the principal electric 
tramway company in Berlin, has announced its intention of 
awarding two prizes of £150 and £75 each for the best and second 
best speed indicator for electric cars. 


Tux Minister for Railways in Bohemia has notified that 
all orders for the various materials required for the projected new 
railway works and also for locomotives, tenders, and rolling stock, 
will only be given to Austrian firms, 


Tue engineers and operating officers of the Canadian 
Pacific system have been experimenting with electrical power 
as applied to heavy railroad trains, and they believe that they have 
found a way to move trains over high mountain grades without the 
use of steam engines. 


Tue Russian State Rai!roads in 1900 earned 10,667 dols. 
per wile, which was 2 per cent. more than the year before. The 
increase in number of passengers and quantity of freight was about 
the same. The private railroadsin the same year earned 8734 dols. 
per mile, nearly 4 per cent. more than the year before. 


At the end of the official year the Amalgamated Society 
of Railway Servants of India and Burma, Limited, had 55 
branches of the society throughout India, as against 50 during the 
previous year, with a total membership of 3229, showing a decrease 
of 1436 members, principally from the C and D classes. 


Tue rapid transit tunnel in New York city is progress- 
ing faster than had been expected. The excavation is about one- 
quarter completed, and the payments already made amount to 
7,319,000dols. In spite of the intense heat the largest month’s work 
was done in July. At the present rate of progress the tunnel 
itself will be finished in the spring of 1903, 


A COLLISION occurred two stations from Cawnpore on 
the evening of the 27th July. Two goods trains, through some yet 
unexplained cause, crashed into each other, with the result that 
both engines and a dozen trucks were derailed and knocked to 
pieces, whilst one of the drivers, a European, was badly injured. 
The permanent way was also much damaged. 


Between Friday night and Saturday morning a railway 
block took place on the main line at Chester-le-Street, a few miles 
south of Newcastle, owing to an engine getting off the line. The 
traffic was delayed for some hours through the block, and main 
line trains had to be sent round by the Leamside branch railway 
until the through line was cleared. No one was injured, 


Tue work on the Shantung Railway has unfortunately 
been considerably impeded during the past year. Towards the 
end of June the railway engineers were obliged to leave Kao-mi, 
the furthest point the preliminary work—such as embankments, 
bridging, &c.—had reached, and it was not considered wise for 
them to return there until October, when work was recommenced 
under the protection of German troops. 


Tue Indian railway earnings for the three months, 
April, May, June, were larger by sixty-two lakhs than those of the 
corresponding period of last year, the North-Western being ahead 
by thirty-one lakhs, the Great Indian Peninsula by twenty-four 
lakhs, and the East Indian by eight lakhs, while the Bengal-Nagpur 
Railway is behind by eleven lakhs, the South Indian ahead by three 
lakhs, and the Burma railways ahead by one lakh. 


We hear that the Colorado and Southern Railway 
management is considering a plan for running some of its lines by 
electricity. The lines in question are in the mountainous districts 
around Denver. Investigations are now being made by representa- 
tives of the engineering department of the railway company as to 
the best system of electric traction to be adopted, and if the 
reports they make are favourable, the work is likely to be carried 
out. 


Recentiy a train on the Lake Shore and Michigan 
Southern Railway, with nine heavy vestibuled cars, eight of them 
sleepers and a buffet car, ran from the start at Elkhart to the stop 
in Chicago, 101 miles, in 105 minutes, There were ten slacks 
for railroad crossings in two cities where they run through the 
streets. There were 1} miles at slow speed ineach city. Two fall 
stops were made, The engine has cylinders 20in. by 28in., with a 
steam pressure of 2101lb. The driving wheels are 79in. in 
diameter. 


A somEwuat alarming accident occurred near Rhymney 
Bridge station, on the London and North-Western Railway, on 
Saturday afternoon. A heavy goods train was proceeding towards 
Merthyr, when at Dowlais some additional wagons which had been 
conpled on ran back down a steep gradient towards Rhymney 
Bridge Junction. Several of the wagons and a guard’s van 
left the metals and were smashed to atoms, traffic being blocked 
for some hours, 


A work of immense importance to Lodz, the great 
industrial centre of Poland, has just been begun. This is the con- 
struction of a line of railway between Lodz and Rolyusch-Kama as 
a connecting link between the Warsaw-Kalisch and Ivangorod- 
Dombrovski railways, The coal supply of Lodz will be specially 
benefited by this line, as at present the coal coming from the south 
has to be conveyed in ‘‘ open wagons” on the Warsaw and Vienna 
line. On the new line the coal will be conveyed in closed wagons, 
and it will not have to be unloaded and then reloaded en route, 


Last winter’s experience on the Siberian Railroad is 
said to have been very unfavourable, there being many derailments 
by reason of the 50 1b. rails having proved too light. On account 
of snow, &c., the number of cars in a train had to be reduced about 
15 per cent. One of the great disappointments was the failure of 
the great ice-breaking train-transfer boats on Lake Baikal. Damage 
to these vessels laid them up entirely for two months, and that 
when they were most needed: To keep up communication, a road 
was built across the lake on the ice, with bridges over the rifts, and 
an accompanying telegraph line, 





NOTES AND MEMORANDA. 


Mica has been found in considerable quantities about 
five miles from Yarmouth, N.S. The surface indications can be 
traced for four miles, 


Tests have been made with the three Anglo-French 
telephone cables in series, which show that it is possible to talk 
telephonically through 120 kiloms, of submarine cable. 


Tue Canadian Niagara Falls’ Power Company, Niagara 
Falls, proposes to transmit 15,000 horse-power to Toronto, a 
distance of ninety miles, using either 44,000 or 66,000 volts. 


Tue most important of Bilbao iron ores are those of 
Somorrostro and Oreanera, the former of which has been worked 
continuously for several hundred years, It was from these ores 
that the metal for the celebrated Toledo blades was obtained. 


Tue cold storage capacity of the various steamship lines 
is thus given in a contemporary :—Federal, 38,004 ; Shire, 33,964 ; 
Tyser, 33,002 ; White Star, 29,000 ; Houlder Bros, 15,950; Gulf, 
12,934 ; Ducal, 11,443 ; Orient, 11,059; Lund, 10,257; Aberdeen, 
9686 ; P. and O., 8477 ; and Holt, 3200. 


CONSIDERABLE quantities of sapphires, rubies, emeralds, 
and other gem stones have been found in Australia during the last 
few years, and although there have been comparatively few of 
commercial value, their abundance naturally leads to the assump- 
tion that in the near future discoveries of a superior class of stones 
will be made, 


Ir is stated that unusual heat has prevailed in the 
Arctic regions this year. An enormous quantity of icebergs have 
thereby been set free and been driven to the middle of the Atlantic. 
The reports of the captains of steamers which ply between Europe 
and Americastate that ships have met with dozens of icebergs, some 
as high as over 100ft. 


Sponce fishing is an industry which has developed 
very rapidly in Cuba, About fifteen years ago a Greek sailor 
began the development of this industry. To-day, the exports of 
sponges from Batabané amount to £200,000a year. Those who 
are engaged in the industry are Spaniards from the Balearic 
Islands, Greeks, and a few Cubans, 


A VALUABLE deposit of what is said to be pre-historic 
ivory has been discovered in Alaska. While working in a gulch 
signs of the presence of the remains of an Arctic mastodon were 
found. Further investigation showed that the spot had been the 
scene of a. conflict between a number of the monsters, but it was 
hard to determine the exact extent of the deposits. 


Tue total amount of ice exported from Norway in 1900 
was 350,943 tons, value £48,549, of which 61.218 tons went from 
the port of Christiania, against 511,581 tons, value £101,192, in 1899, 
84,230 tons of this being exported from the capital. The United 
Kingdom took the bulk of the export; next came France and 
Germany. The ice was shipped chiefly in Norwegian vessels, 


Aw American inventor has taken out a patent for the 
purification of bauxite. The raw material is first calcined to 
remove water. It is then placed in an electric furnace lined with 
carbon and fused, preferably first mixing with it powdered carbon 
sufficient with that remaining from the previous calcination 
to amount to § to 10 per cent., more or less, in order to assist in the 
reduction. 


A Revrer’s telegram reports that the population of 
Canada is, according to the latestcensus, 5,338,883. Quebec shows 
the largest gain of any province, namely, 132,439. The increase 
in Ontario is 53,657, in British Columbia 91,827, in Manitoba 
93,958, in the North-West Territories 78,201, in New Brunswick 
9830, and in Nova Scotia 8720; while in Prince Edward Island it 
has increased by 5820. 


Ir would appear, from tests recently carried out in 
America by Prof. Carpenter, that superheated steam is not so 
effective as a medium for heating purposes in radiators as 
saturated steam, the reason doubtless being that superheated steam 
is much more nearly like a perfect gas in its nature thana saturated 
vapour, and, when in this condition, parts with its heat much less 
readily than saturated or wet steam. 


A Brestav firm of mica manufacturers is bringing out a 
new insulating material which it expects will supersede micanite 
to a large extent for insulating purposes, especially for the con- 
struction of commutators and the manufacture of field magnet 
spools. It is cheaper than micanite, and being made solely of 
mica and abestos, has the additional advantage that it can stand 
much higher temperatures without softening. 


A TELEPHONE cable has been laid through the Gotthard 
Tunnel. The entire length of this cable is 16,550 metres, of which 
14,998 metres are laid in the tunnel. On the northern and also 
on the southern side of the Pass the cable is taken through special 
iron piping from the mouth of the tunnel, and through the stations 
Géschenen and Airolo, for a distance of about 775 metres, and the 
connection with the air lines is formed in a hut. 


Tue coke ashes from gasworks are now being made 
into bricks, The process of manufacture is very simple. The 
ashes are reduced to a fine powder, mixed with one-tenth part of 
slaked lime, and after the addition of water, plugged until the 
mass forms astiff paste. Then it is treated like ordinary clay, and 
formed into bricks by the use of suitable presses. The bricks are 
then stacked, protected from rain, and dried in the air, no artificial 
heat being used. 


An interesting archeological search has just been con- 
cluded in a tumulus at Hoddesdon, Herts. An excavation was 
made right into the centre of the mound, when a basin-sha 
hollow about 15ft. across was found. In the middle of the hollow 
was charcoal of wood, and it is thought of bone also. The results 
of the search point to a cremation on a large scale, apparently 
on the level surface of the ground, the remains being afterwards 
covered with a mound of earth. 


A Frencu expert, Captain de Montbrison, in a report 
on the various military rifles in use, places the Lee-Metford twelfth 
on the list. The Dutch and Roumanian rifles, both of the Mann- 
licher type, tie for the first position. The Spanish rifle comes third 
on the list, the Italian fifth, the Russian sixth, the German eighth, 
while the Turkish is tenth. As an indication of the unprejudiced 
character of the tests, it should be stated that the French expert 
only rated the Lebel slightly superior to the Lee-Metford. 


Tue Bilbao iron ore deposits were first worked on a 
large scale when the great demand for ores of this particular class 
was created by the introduction of the Bessemer process. The 
following figures will show the rapid increase in the production of 
iron ore in the district of Vizcaya :—1861, 54,000 tons; 1870, 
268,500 tons; 1880, 2,345,000 tons ; 1890, 4,272,918 tons ; 1899, 
6,146,542 tons, Almost the entire amount in 1899 was exported, 
only 621,165 tons, or 6°7 per cent, of the total amount mined being 
smelted in Spain. 


In the telephone line between Paris and London the 
length of the cable is 40 km., the overhead wire to London will 
have 135 km., and to Paris 325 km., these two overhead wires being 
of copper, 4mm. and 5mm. diameter respectively. Thus the 
whole length is 515 km., about a third of whch is gutta-percha 
covered cable, Each of the four conductors is seven-strand, with 
a total diameter of 2°35 mm. and a resistance of 7°56 ohms per 
knot. The total capacity after immersion is 5°52 microfarads, and 
the insulation resistance reduced to 24 deg. Cent., about 2000 


megohms, The product KR is 7400, 





MISCELLANEA. 


Tue Toronto City Council is considering a proposal to 
erect a municipal asphalt plant. 


Tue total mileage of filtered water mains and services 
in Caleutta amounts to 315 miles. 


Tue traffic receipts of the Suez Canal on Saturday 
amounted to 290,000f., against 240,000f. on the corresponding day 
of last year. 


THE average production of brown coal per man 
employed during 1899 in Bohemia was 566 tons, representing a 
value of £91 6s, 8d. for the year. 


Tue death is announced of Dr. Stefani, professor of 
bacteriology, at Pavia. He has left a quarter of a million of lire 
to the Pavia hospital. He was in his 81st year. 


Tue value of the refrigerating machinery imported 
into New Zealand for the last four years is as follows :—1897, 
£11,828 ; 1898, £23,226 ; 1899, £32,505 ; and 1900, £23,969. 


A NEW bridge similar to the splendid Pont Alexandre is 
going to be erected across the Seine from the Louvre to the foot 
of Rue Bonaparte. The name proposed is ‘‘ Pont du Louvre,” 


THE total import of raw cotton into the whole of the 
Japanese Empire in 1900 was 155,243 tons, value £6,140,000, and 
of this the port of Kobe alone took 135,525 tons, value £5,360,000, 
or about 87 per cent. 


A sum of £10,000 has been specially allotted for the 
providing of motor cars which will be used in the approaching 
manceuvres of the German army, and will form a very distinct 
feature in those manceuvres, 


A FOUR-MASTED wooden schooner has been launched 
on Puget Sound. She is the largest vessel ever built at Gray's 
harbour, and has a capacity for carrying 1,000,CO0ft. of lumber. 
She is 210ft. long, 40ft. in breadth, and 14ft. deep. 


THE wooden bridge that crosses the Thames between 
Whitchurch and Pangbourne is to be replaced by one constructed 
of steel, and with abutments of brick and screw piles; the new 
bridge wil! have a total length of 270ft., in four arches. 


A curious accident happened in the Thames near 
Gravesend-on Friday last. Torpedo practice was taking place 
from Cliffe Fort, when for some reason a torpedo got unmanage- 
able and actually crashed right through a ketch and sank her. 


Tue Lucania, on the 16th inst., when 287 miles from 
Sandy Hook, managed to communicate by wireless telegraphy with 
the Nantucket Lightship. From the lightship the message was 
sent forty miles by wireless telegraphy, and thence to New York. 


Tue Leeds authorities decided on Friday last to reduce 
by one-half the water sprinkled on the streets. The storage 
capacity in the reservoirs amounted on that day to a 484 days’ 
supply, which compares with a storage of 784 days’ supply at this 
time last year. 


THE mean duration of passage for all vessels through 
the Suez Canal in 1900 was 18 hours 32 minutes, as compared with 
18 hours 38 minutes in 1899 and 18 hours 2 minutes in 1898. This 
slight difference has been due to quarantine, the general effective 
rate of transit remaining almost constant, 15 hours 40 minutes. 
The percentage of ships using the electric light was 91°2 per cent., 
as against 90°7 per cent. in 1899. 


THE maximum draught at present allowed for vessels 
in the Suez Canal is 25ft. 7in., and 302 out of 3441 vessels drawing 
more than 24ft. 7in. passed through in 1900. Itis hoped that 
before long the depth of the Canal may be increased so as to allow 
of a draught for vessels up to 26ft. 3in. Similarly also, the breadth 
of ships is becoming larger, and 212 vessels of a beam of 50ft. and 
upwards have used the Canal in 1900. 


Tue Russian Ministry of Ways and Communications has 
appointed a special commission to discuss the project brought for- 
ward by a syndicate of foreign capitalists for the purpose of instal- 
ling a system of electrical towage on the Ladoga Canal. The 
syndicate intends to erect works which shall not only supply the 
necessary energy for towing purposes and for lighting the canal, 
but which shall be capable of supplying manufacturers and St. 
Petersburg itself with electrical power. 


In a recent issue of Le Genie Civil is published a short 
note describing a machine for increasing the oxygen content of air 
before using it in furnaces. The machine is said to be due to M. 
Mazza, an Italian engineer. On passing air into this centrifugal 
machine the oxygen molecules, being heavier than the nitrogen 
ones, tend, it is stated, to concentrate at the periphery of the 
machine, and on drawing off the air at this surface it is found to 
be considerably richer in oxygen than normal air. 


TERE has been added to the exhibits at the Glasgow 
Exhibition a new telescope gun sight, the invention of Sir Howard 
Grubb, F.R.S. This sight is on a totally new principle, there 
being neither back sight nor fore sight required. Aim is taken 
through a small lens, when an image of a bright cross is thrown by 
an optical contrivance a long distance in front of the gun and in 
line with the barrel, which image forms the fore sight. For aim- 
ing it is only necessary to superpose the cross on whatever object 
it is desired to hit. 

A new harbour is to be made by dredging on the shore 
of Lake Michigan, near East Chicago, Ind., eight miles east of 
South Chicago. The channel will be 300ft. wide and 20ft. deep, and 
the present proposal provides for its extension 1200ft. inland. It 
is intended, however, ultimately to continue the channel to East 
Chicago. The shore at the point selected is pure sand, and break- 
waters and piers will have to beconstructed to prevent the channel 
filling up after it has been dredged. The cost of the improvements 
is estimated at 200,000 dollars. 


Tue existence of deposits of copper ore in the Semi- 
palatinsk district of Siberia has long been known to mining 
engineers. The exploitation of these deposits profitably has been 
impossible, owing to the remoteness of the region and the difficulties 
and cost of transportation. The completion of the Siberian Rail- 
road has now made a great change in the conditions, and it will be 
possible to transport mining machinery, fuel and supplies at a cost 
not altogether prohibitive. It is understood that arrangements are 
being made to work the deposits on a large scale. 


A ratt of earth, which resulted in the entombment 
for four hours of a miner named Thomas Williams, of Bradford, 
oceurred on Friday afternoon at the sewerage tunnelling works 
near Frizinghall, which are being carried out for the Shipley 
District Council. Out of a total length of 2400 yards of tunnelling, 
2100 yards had already been completed without mishap. The 
tunnel is 4ft. high and 3ft. wide, and the depth from the surface 
varies from 43ft. to llft. At the point where the accident 
occurred the depth is 23ft. 9in. : 


In consequence of long-existing dissatisfaction with 
the service of the National Telephone Company in the Manchester 
area, efforts are being made to establish a municipal system. A 
scheme has been approved by the Manchester Corporation 
Telephone Committee. This scheme provides for the sub- 
scription of capital for the purpose, Manchester to pay two-thirds 
and Salford the other third. Profits not exceeding 5 per cent. are 
to be divided in the same proportion. When the undertaking 
shows a net profit exceeding 5 per cent. such prefit will go in 
reduction of telephone charges. 
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we must, 


REPLIES. 


A. W. (Hampstead).—Your wave motor would be of no practical value. 
The cost of such a machine would be very great, and the power it 
would give out very small and very irregular. 


E. E. T.—There are two Haleys in Bradford and one in Bramley, Leeds, 
all ironfounders, but we know of no hoist or jack makers of the name. 
Have you taken the name from an old screw jack? 


M. R. (A4ldershot).—Your question is vague. We do not understand 
what you mean by thread-table-wheels not gearing. If you have a full 
set of change wheels you can get nearly all threads possible by using 
the formula for screw-cuttiug. Get Mr. Hasluck’s little book on 
screw-cuttiog from Crosby Lockwood and Sons. To make your lathe 
cut parallel move the fixed head sideways. You will find under the 
front end of it between the shears of the bed a small screw, by turning 
which the necessary adjustment can be made. Make sure that the 
back centre is same height from the bed as the spindle. 
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TRUSTS IN GERMANY. 


A curtous feature of modern life is the authoritative 
interference of the amateur in strictly professional matters. 
Various examples of this, mostly trivial, suggest them- 
selves. We do not concern ourselves with them, but a 
peculiar feature of modern commercial national life, to 
which considerable prominence has recently been given 
by events in Germany, claims earnest consideration. It 
is common knowledge that for some years past a number 
of gentlemen in this country have asserted and argued 
and testified that the prosperity of a nation depends, in 
the main, on the favour shown to technical education. 
Great Britain was going back in the scale ofnations. The 
retrograde movement was to be stopped only by the 
multiplication of technical schools and colleges all over 
the country. On the other hand, Germany, we were 
told, was going rapidly to the front. That was the 
result of technical education and of nothing else. 
The clamour of these men carried away the multitude. 
It is not necessary to say with what result. Now the 
noteworthy and remarkable fact is that, however much or 
little the technical education man might know about 
education, it was certain that he knew nothing at all about 
commerce, or those business details on which commerce 
depends for its successful prosecution. This was no more 
disgraceful than would be an ignorance of the art of 
singing, but it was, to say the least, an incongruity. 
With a very few exceptions the manufacturer and the 
trader have held their peace about technical education, 
while a storm of eloquence swept over the land. They 
remained wholly apathetic. The technical school man 
was an amateur. The professional merchant, shipowner, 
manufacturer, trader, scarcely deigned to listen to him. 
If the amateur was noticed at all, it was simply because 
he was regarded as a curious phenomenon, an active, 
energetic, busy creature discoursing learnedly on subjects 
about which he knew nothing. 

The favourite object lesson for many years has been 
Germany. Her industrial progress has been held up to 
the world as an example of what technical education 
can do. Jt was in vain to ask that the link between the 
schools and national prosperity should be supplied. The 
amateur believed that it existed, the professional trader 
did not, and there the question rested. It is true that 
consuls and others advanced the proposition that it was 
not technical education, but ardent and not over- 
scrupulous commercial travellers who did the work. 
But the technical education man maintained that even 
this superlative commercial traveller was himself the 
product of technical education. Those who are versed 
in the ways of international trade know that there 
were causes at work of which the amateur was wholly 
ignorant, or entirely incompetent toestimate at their real 
value. The true story of German progress is far too 
long even to sketch here. It was profoundly affected by 
the Franco-German war of thirty years ago, which half 
paralysed France, and filled German coffers with gold. 
That technical education played a useful part in 
bringing Germany up to the standard of England and 
France we should be the last to deny. But German 
trade was pushed on what we may term ordinary shop- 
keeping lines for several years. Then a change took 
place, and the nature of that change has recently been 
set forth in a most able report by Consul-General Francis 
Oppenheimer on the trade and commerce of the con- 
sular district of Frankfort-on-Main for the year 1900 
We have more than once recently stated that the 
astonishing development of German means of produc- 
tion had left the country almost denuded of ready money. 
The report under consideration emphasises this fact. 
There is not a word from beginning to end about 
technical education in it. The development of German 
trade has been the result of feverish speculation by 
people making haste to grow rich, and helped and aided 
by the existence of Protection and Bounties. It has 
been supposed that “ Trusts’? were an American inven- 
tion, and confined to the United States. This is far 
from the truth. One of the effective causes of the 
development of German industrial enterprise was the 
formation of trusts, or, as they used to be called, rings 


” 


says Mr. Oppen- 


managed by syndicates. ‘Germany, 
Though 


heimer, ‘* has become the land of syndicates. 


inform | some of the giant trusts of the United States may enjoy 


greater power than single trusts in Germany, there can 
be no doubt that syndicates in Germany are more 
numerous than elsewhere. There hardly remains a 
branch of trade the members of which have not com- 
bined for the regulation of prices or even for the regula- 
tion of the quantity of their output, which, of course, is 
only a means whereby syndicates endeavour to dictate 
their own prices. For customs dues, if they do not 
exclude all importation, certainly put great difficulties in 
its way and encourage the syndicates in their price 
policy. They are thereby enabled constantly to regulate 
their own prices up to that limit which will still render 
importation unprofitable for foreign competitors. This 
system of excluding foreign competition is rendered even 
more perfect by the fact that the members of the syndi- 
cates undertake to strike out of their list of customers 
all those firms which purchase similar goods from firms 
not belonging to the syndicates or from foreigners. 
Thus, all those who do not draw their total supply from 
members of the syndicate find themselves boycotted. 
But even here the present German system is carried 
further. Two or more syndicates combine for this pur- 
pose of boycotting, ¢.g., the ‘ wire-rod’—Walzdraht— 
syndicate refuses to supply all those manufacturers of 
wire tacks—Drahtstift—who are not members of the wire 
tacks syndicate ; the palm-oil syndicate refuses to supply 
the manufacturers of soap who do not submit to the 
prices of the soap ring ; again, the wall-paper ring binds 
its paper mills not to sell to those manufacturers of wall 
paper who deal with merchants who do not recognise the 
regulations of the wall-paper ring. Thus the man of 
business is considerably limited in the choice of his 
source of supply, and the importer thereby finds himself 
further handicapped, nor must it be forgotten that the 
very serious policy of maintaining high prices at home is 
effected by throwing the goods which find no purchaser 
at home on the foreign market at a low or even at any 
price. The result is, of course, the impossibility of fair 
trade, and the question deserves serious consideration 
in the interest of a fair exchange of goods how such 
practices may be counterbalanced.” 

Let the preceding passage be compared with the 
amateur theory of Germany steadily pushing her way to 
the front by the intrinsic merit of the wares which she 
had to sell—that merit due wholly to the splendid 
system of technical education existing in the country. 
The German manufacturer was the embodiment of 
science. He stood above and kept serenely aloof from the 
‘tricks of trade.” In this country we might indeed 
descend to various commercial shifts ; but in the Father- 
land there was nothing but pure and applied science 
accomplishing results and attaining ends by means 
scarcely less than noble, and worthy of all imitation. 
The truth is that Germany has had recourse to methods 
and ways which honourable men can hardly regard with 
favour. The ring and the boycott do not savour much 
of nobility. We even venture to think that we shall 
probably not for some time have Germany held up 

before us as a model to be followed—an example to be 
imitated. 

It may be worth while to call attention here to a 
circumstance which no doubt not a few of our readers 
will have noticed without help from us. It is that 
Protection appears to be essential to the success of a 
trust ora ring. These things never become popular or 
attract much capital from the general public in countries 
where there is not a high tariff. The United States 
and Germany both have high tariffs, and Germany, not 
content with Protection as it is, wants much more. The 
political influence of the “ Agrarians” is now making 
itself felt in Germany in a very serious way. It is the 
old, old story. The moment an industry is protected 
other industries claim similar favour. The manufacturers 
want, just as Cobden and John Bright wanted it, 
cheap bread that their hands may be well fed 

on low wages; but the farmers insist that if the manu- 

facturers are protected they, too, shall have Protection. It 
remains to be seen what the result of the struggle will 
be. With one effect of the present policy of Germany 
we have made our readers acquainted ; we allude, of 
course, to the proposed change in duties, which cannot 
fail to affect Great Britain adversely. Mr. Oppenheimer 
shows that one result of the wave of speculation was to 
depress Government securities—a very serious matter for 
any country. We know that recently something very 
like a financial crisis has occurred in Germany. We 
foretold its occurrence more than six months ago. Mr. 
Oppenheimer traces it to its origin with much care. 
‘“‘ When all available cash had been swallowed up by the 
industrial high tide, and loans on account of the in- 
creased risk could only be had of professional lenders at 
a higher premium, the high rate of interest which 
followed could not long be borne without serious conse- 
quences. The building trade was the first to suffer. 
Granted even that the need for extended accommo- 
dation in the towns still prevailed, builders were stopped 
in their activity by the impossibility of raising mort- 
gages at arate which would still leave them «a margin 
for profit. This caused the first interruption in the 
continued industrial development.” When the profes- 
sional money-lender comes in at the door trade pros- 
perity flies out of the window. 

No doubt, after a time, Germany will rally, and, unless 
politico- -international complications occur, she will again 
become prosperous. It is sincerely to be hoped that the 
result will soon be obtained. The commercial downfall 
of any State or kingdom with which we trade is to the 
last degree undesirable. The richer the rest of the 
world is the better it can afford to buy from us. Our 
object in writing, however, has not been to teach any 
lesson but one, namely, the extremely insignificant part 
which technical education has played in the recent com- 
mercial development of Germany, and the fact that the 





trade of that country appears to be incapable of existence, 
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apart from the fostering aid of Protection, which seems 
to be a fact derogatory to technical education. 


SIX-COUPLED EXPRESS LOCOMOTIVES, 


First used in the United States for hauling fast 
express passenger trains, there is evidence that in this 
country the six-coupled passenger engine is finding some 
favour. Such engines are doing excellent work on the 
North-Eastern Railway at all events; and if is not too 
soon, we think, to ask whether the innovation has come 
to stay. Only the largest engines have as yet had three 
pairs of wheels coupled. It is open to question whether 
even for the largest engines more than 36 tons of weight 
available for adhesion is really needed. The tractive 
effort of an engine with cylinders 20in. diameter, and a 
stroke of 26in., and wheels 6ft. 6in. in diameter, is 183 Ib. 
per pound of average effective cylinder pressure. When 
starting, such an engine may easily have an effective cylin- 
der pressure of 150 1b. per square inch, which gives a gross 
tractive effort of 19,950lb. ‘Taking the coefficient of adhe- 
sion at one-sixth, a driving-wheel load of 6 x 19,950 = 
119,700 lb., or over 53 tons, would be required to prevent 
slipping. As a matter of fact, however, six-coupled 
engines which weigh 67 tons must always be very ex- 
ceptional. We name this weight because it means three 
uxles carrying on the average 18 tons each, and a four- 
wheeled bogie carrying 14 tons. If the engine weighs 
less than 53 tons it will be just as likely to slip its wheels 
as the four-coupled engine, and so far it does not appear 
that there is very much to be said in favour of using three 
pairs of coupled wheels instead of four. 

We may now consider the question from another point 
of view. Isit necessary, or even desirable, that a locomo- 
tive should in passenger service be able to exert a pull of 
over 8°5 tons? The answer is that, in the first place, 
such an effort could not be maintained at high speeds, 
but that it is desirable that the engine should have great 
accelerating power in order to start trains and get up 
speed very quickly. The first part of the proposition is 
quite obvious, because an engine running at sixty miles 
an hour, and pulling 19,000lb. on the draw-bar, would 
exert a net force of over 3000 indicated horse-power, and 
would be competent to haul a load of about 800 tons 
behind the tender at that speed, if only the boiler could 
supply steam enough. It is round the second part of 
the proposition that uncertainty clings, and we have no 
doubt that nothing but the conviction that rapid starting 
is desirable induces locomotive superintendents to favour 
the six-coupled engine. If fast passenger engines were 
employed in hauling trains which stop at short intervals, 
much might be said for the six-coupled system. But 
colossal engines of the type under consideration are used 
to haul trains running long, not short, distances; and it 
does not appear to be of great importance how much 
time within reason is occupied in working up such trains 
to full speed. Half a mile more or less expended in 
this way is not worth considering in a run of a hundred 
miles or so. 

It may be argued that once resort is had to coupling 
driving wheels at all, there is no reason why three axles 
should not be coupled just as well astwo. No doubt the 
_ workmanship and accurate balance of the modern 
ocomotive diminishes the retarding influence of coupling- 
rods ; and the use of forged steel rods without a weld has 
enabled the designer of locomotives to use rods of a 
length which would have been dangerous in the iron 
epoch; but conceding all this, there are objections 
to six coupling of a very grave nature—so grave, 
indeed, that resort will be had to it with some mis- 
givings by most locomotive superintendents. It may 
be taken as certain that four-coupled wheels can 
utilise all the steam that a boiler can make when 
trains are running fast. The advantage to be gained 
by an augmented adhesion is sporadic. It is apparent 
only when a train is being started, and perhaps when hill 
climbing—that is to say, under somewhat narrowed con- 
ditions. Against this may be set adverse facts of im- 
portance. Outside cylinders seem to be necessary ; at all 
events Mr. Worsdell has used them in his great express 
engine which we illustrated very fully in our impressions 
for September 22nd, 1899, and March 9th, 1900, although 
it would seem possible so to modify such engines as, say, 
Mr. Stroudley’s Gladstone type, that trailing drivers 
might be added instead of carrying wheels. There are 
difficulties in the way of securing very large outside 
cylinders firmly, and they always use more steam than 
inside cylinders. But the great trouble of all is that the 
fire-box has to be put between the driving and trailing 
axle, and as these very big engines must have very long 
grates, it follows that the coupling rods must be long 
also, unless a comparatively shallow fire-box and small 
driving wheel and step-up grate be adopted. It is quite 
true that, as we have said above, coupling rods can now 
be used of lengths that would have been quite unsafe 
some years ago. Yet, when all has been done, it will be 
found that the six-coupled high-speed engine must be 
more or less ungainly in appearance and difficult to 
design. The case of a goods or mineral engine is quite 
different, because the wheels of such locomotives are 
small in diameter, and “‘ centipedes ” or “‘ caterpillars,” as 
big engines with a multiplicity of coupled wheels have 
been called, are not intended to run at high speeds. A 
six-coupled express engine is something quite different 
from a goods engine. It is not goods engine “ writ 
large,” as some would have us believe; and it is a recog- 
nition of this truth that has given us types of engines 
with six or eight driving wheels and four cylinders—in 
fact, something very closely akin to two locomotives 
combined in one. 

When passenger engines are required to work steep 
inclines it is essential that they should have a great de 
of adhesion; but then the difference between the pas- 
senger and the mineral or goods engine disappears with 
the reduction in wheel diameter. What we have said is 
nt intended to apply to this type of locomotive in any way, 
but solely to that class of engine which works heavy pas- 





senger trains at a high speed on fairly level roads over long 
runs. There may be climatic influences which, affecting ad- 
hesion adversely, renderit prudent to adopt the six-coupled 
engine in given districts. But let us ask ourselves how 
often is it that a locomotive fails to keep time because 
the driving wheels slip, before we condemn the four- 
coupled engine. There is very good reason to say that 
the average resistance of a train at sixty to seventy miles 
an hour does not exceed 201b. a ton. It is probably less, 
and at the former speed this represents for a 250-ton 
train a total pull behind the tender of 50001b., or about 
one-eighteenth only of the load—386 tons—on two pairs of 
coupled wheels. A large margin is left even for 
hill climbing, to say nothing of the help that can be 
got from sand. That the six-coupled express engine 
can be and is run in a very satisfactory way in this 
country we quite willingly admit, but we are none the 
less doubtful that the coupling of the third axle is a 
substantial advantage. Experience will show, however, 
whether the six-coupled engines, other things being equal, 
keep better time and burn less coal than four-coupled 
engines doing the same work. The superlative merits of 
the single engine, when the road is level, the speed high, 
and the weight of the train not excessive, are too fully 
appreciated to require much comment here. The engines 
of Mr. Stirling on the Great Northern, of Mr. Dean on 
the Great Western, Mr. Holden on the Great Eastern, 
and Mr. Johnson on the Midland, to mention only a few 
English engines, have done splendid work with a 
minimum coal consumption, and their daily performances 
strengthen our regret that the coupled passenger engine 
has become a modern necessity. 


FASHIONS AND CUSTOMS, 


THE message of our gracious lady Queen Alexandra con- 
cerning the nature of the dresses to be worn at the coronation 
next year may seem an odd text for an article addressed 
to engineers. Yet there is matter in it as worthy the 
consideration of us “‘mechanicals’’ of England as of 
the gentle and respected ladies to whom it is sent. The 
Queen has at heart in her letter the welfare of her people. 
It is her desire that the humblest of her subjects should 
have cause for rejoicing, and she expresses a wish that 
the materials to be used at the coronation may be as 
far as possible of British origin, so that a large section 
of the working people of this country may have full 
occupation for some time to come. Apart altogether 
from the fitness of the industries of Great Britain being 
represented in a striking manner at the coronation of 
her King, there is that in the expression of the Queen's 
wish which might stir up adormant patriotism. It is this 
inner spirit of the Queen’s message which is as much to 
be accepted and pondered by the men as the more 
direct word is to be followed by the ladies of Great 
Britain. 

In the mechanical arts we are as much likely to become 
the slaves of fashion as in dress or furniture. Fashion 
we take to be the predominance of the most popular, be 
it in the colour of a fabric, the trimming of a hat, the 
type of an engine, or the constitution of a warship. The 
slave of fashion we take to be he, or she, who is unable, 
either from lack of imagination or from fear of ridicule, 
to depart from the custom of his or her fellows. Fashion 
is indeed a kind of empiricism. It prescribes certain 
rules and regulations which are as absolutely binding on 
its votaries asif they had been established on the wisest 
of syllogisms. Fashion prescribes the chimney-pot hat 
and the trailing skirt; and it is equally impossible to per- 
suade the devotee of either one or the other that any- 
thing else is possible at the present day. In engineering 
one may find the same thing. Fashion has settled 
for this country a limit of piston speed for locomotives. 
Other countries use a higher speed with success. There 
is nothing impossible or radically objectionable in it. 
It works satisfactorily there, and there is little reason to 
doubt it might be used equally well in Great Britain. 
But it is as proscribed as the taper-crown hat or 


panniers. Again, a few years ago, one central 
generating station adopted the high-speed engine. 
Now high-speed engines are the fashion for central 


stations in this country, although there is every reason 
to believe that the slow-speed continental type is at least 
equally satisfactory all round. In our manufactories we 
may find the same thing, and in all our trades there 
are customs, precedents, practices which have become 
stereotyped, and the departure from which would cause 
as much trouble from the authorities and as much 
ridicule from the crowd as if one should go to the City in 
a Roman toga. We all remember how it was the custom 
to speak of nominal instead of actual horse-power, and 
the irritating fashion of the present day of specifying the 
chemical as well as the physical properties of metals is 
frequently brought home to us. It would be possible to 
give a hundred instances of the domination of fashion in 
engineering and trade, but our purpose has been served 
if the reader is willing to admit that it has its domain in 
iron and brass as in silks and chiffons. 

If we may take rather a broad view of the Queen’s 
message, we should say that it is as much essential that 
British ideas should fashion as that British stuff should 
furnish the materials for our ladies’ dresses. It is said, 
we believe with a- great deal of truth, that the most 
popular materials in France are imported from England. 
It is in the manner of using them that the fashion is set 
by Paris. It would be difficult to find a valuable parallel 
to this in engineering, but the idea may carry us part 
way. Some years ago a fashion set in for American 
lathes, and, as we know, a very large number was 
imported and sold in this country. We have been 
unable to discover that there was anything more behind 


al| the desire to have an American lathe than there is 


behind the desire to have a Parisian hat. It has been 
proved abundantly that the American lathes have not the 
endurance or solidity of English lathes. The fashion has 
not wholly died out, as we see in the attempt to attract the 
public taste by such titles as “‘ Anglo-American ” adopted 





by some British firms for their machines. At the present 
time there is, unless it has by now passed, a fashionable 
tendency towards American drilling machines whicu is a ; 
inscrutable as the desire for American boots which, from 
the boldness with which they are advertised, we are led to 
believe are fashionable. There are in this country, we know, 
certain engineers for whom the title American has irresis- 
tible attractions. It seems to have as much weight with 
them as the latest French mode has with a fashionable 
lady. There seems room for more patriotism in the 
natures of people who can give other countries the 
advantage at the expense of their own. It is becoming 
customary to speak of Protection with a little Jouder 
voice day by day. But what protection that could be 
dared would be equal in power to the desire of Britons to 
support British industries, to spend their money on their 
own countrymen and in their own country, and to en- 
courage rivalry among themselves rather than to 
starve it by giving their orders and their support to 
foreigners? Legislation, as a means to an end, is weak 
as compared to the will of the people. 

It may be recalled, in conclusion, that the study of 
fashion is subject to the proverbial condemnation of 
betting. It is vicious to lose, but virtuous to gain. Let 
us not be the servants of fashion ourselves, but let us 
study to make others its servants. It is not uncommon 
to read in consular reports that too little attention has been 
paid to the inclinations of foreign countries in the prepara- 
tion of goods forexportation. If the fashion sets in in 
the Sandwich Islands for wheelbarrows without wheels, 
by all means let us supply them without wheels; if in 
Guatemala they prefer axes with red handles, let us paint 
the handles red; if the covers of our matchboxes offend 
the gentle susceptibilities of the Chinese, let us change the 
covers. Let us go even further, and where it is the 
custom of the country to expect long credit, let us, as far 
as possible, meet that custom. Let us, in fact, mould 
our manners and our goods as far as in us lies to meet the 
customs and fashions of the countries in which we desire 
to hold the markets. 
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COPPER, 


Ir does not look much as though realisation would attend 
the efforts which it is alleged are being made to create 
another great ‘‘corner’’ in copper. The market, so far at 
any rate, has gone down instead of going up; and the results 
to engine builders, general engineers, and other users of this 
material, are proportionately satisfactory. Withreference to 
this alleged great amalgamation of copper interests with 
almost £200,000,000—two hundred millions sterling—capital, 
it is pointed out that reports of the organisation of another 
copper trust were in circulation before Senator Clark, of 
Montana, who is credited with being a “ millionaire copper 
king,” went to Russia as far back as a few months ago. Mr. 
Ciark has closed his United Verde copper mine in Arizona, 
which is stated to yield a revenue at the rate of £3,000,000 
annually, rather than grant his workmen an eight hours’ day. 
Meanwhile the two hundred million scheme is far from being 
an accomplished fact, and standard copper, although it went 
up on receipt of exaggerated Transatlantic and continental 
reports, has quickly gone down again, having dropped from 
£67 to £65 5s. during the first half of the present month. 
The Amalgamated Copper Company has attempted to pull 
the price up again, but considering that it has to sell some 
200,000 tons of copper annually, it obviously is not to its 
interest to keep prices at such a level as to stop demand. 
Nor do London dealers and speculators seem over anxious to 
raise the price of standard copper, the whole stocks of which 
amount to about 17,000 tons. Consequently the market is 
just at present in consumers’ favour—a circumstance which 
British engineers will doubtless not allow to escape their 
notice. 


A NEW YORKSHIRE COALFIELD. 


THE virgin coalfield lying to the south-east of Rotherham 
is attracting much attention in South Yorkshire at present. 
It was brought prominently into notice during the recent 
sitting of the Light Railway Commissioners in that town. A 
large extent of the coalfield—fully 30,000 acres—is now under 
lease, and three collieries are already projected for the work- 
ing of it. The railway companies are naturally keeping a 
keen eye upon this part of the great undeveloped coalfield, 
stretching from Dinnington towards Doncaster. Of the 
various schemes proposed, the Shireoaks and Laughton is the 
only line which has received sanction, the light railway 
applied for the other day having been refused. The Great 
Central Company, it is understood, contemplates applying for 
permission to construct a line, and there will also be appli- 
cations in the next session by the Hull and Barnsley and the 
North-Eastern companies. It has been ascertained that the 
Barnsley bed of steam fuel can be successfully tapped, and 
will form the principal mineral to be worked. It is expected 
in addition that the Shafton coal will also be sought for. 
It is quite clear that in future coal mining will be carried on 
as a great industry in a very beautiful country which is now 
altogether clear of coal shafts and colliery villages. One of 
the leading iron and coal companies is already vigorously 
arranging to prosecute its enterprise in the picturesque village 
of Dinnington, between Shireoaks Station and Laughton-en- 
le-Morthen, or, as the natives call it, ‘ Lighten-in-the 
Morning.”’ 








Railway IN CrETE.—It is announced in Athens that a project 
is on foot in Crete for the purpose of constructing a rail from 
Candia to Messara, with a view to establishing means of communi- 
cation between the chief port of exportation and the interior of the 
island. e estimated cost of construction is between £200, 
and £240,000, and the yearly working expenses are put down at 
about £12,000. The receipts properly so-called are estimated 
provisionally only at £7200, and the deficit will be made good by a 
subsidy from the Treasury of from £2800 to £4800. 


Licut RaILWways.—The Board of Trade have recently confirmed 
the undermentioned Light Railway Orders :—(1) Wales and Laugh- 
ton Light Railway Order, 1901, authorising the construction of a 
light railway in the West Riding of the county of York, between 
Wales and Laughten-en-le-Morthen. (2) Bridlington and North 
Frodingham Light Railway—extension of time—Order, 1901, 
amending the Bridlington and North Frodingham Light Railway 
Order, 1898. (3) Lizard Light Railway—extension of time—Order, 
1901, amending the Lizard Light Railway Order, 1898. (4) Tickhill 
Light Railway Order, 1901, authorising the construction of a light 
railway in the West Riding of the county of York, and in the 
eounties of Nottingham and Lincoln from Tickhill to Haxey. 
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THE INTERNATIONAL ENGINEERING 
CONGRESS. 

Tue International Engineering Congress to be held in 
Glasgow during the first week of September promises to be 
a very important if not unwieldy function. It is not very 
easy to define the utility of a meeting which no one seems 
desirous to attend, and yet to which everyone is going. All 
combinations of the kind include business and pleasure in 
the programme. Business, according to our experience, 
usually assumes a subordinate part. The meetings for the 
discussion of papers in the morning will serve to whet the 
appetite for excursions through charming Scotch scenery. 
There can be no question, at all events, that the visitors 
will meet with a reception equally sincere, cordial, and 
profusely hospitable. The preliminary programme has been 
published. We give the more important portions of it. The 
application for tickets have been very numerous, over 4500 
from the Institution of Civil Engineers alone. The meeting 
of the British Association follows close on the heels of the 
Congress. Much serious work may be done, no doubt, 
and much left undone. But it is in any case clear that 
anything like a complete report of the proceedings would fill 
a very large volume, and is quite beyond the scope of a news- 
paper. We shall endeavour to discriminate, and give our 
readers that which they are most likely to desire. It is only 
necessary to glance at the programme to see how stupendous 
are the proportions of the Congress, and how difficult is the 
work to be performed by the Managing Committee. 


The Congress will be held on Tuesday, Wednesday, Thurs- 
day, and Friday, September 3rd, 4th, 5th, and 6th, 1901. 
The president will receive the foreign delegates and honorary 
members and deliver a short address in the Bute Hall, the 
University, Glasgow, on Tuesday, September 3rd, at 10 a.m. 
Foreign delegates and honorary members will meet in the 
Randolph Hall at 9.45 am. on Tuesday, September 3rd. 
They will then proceed to the Bute Hall to be received by the 
president. The meetings for the readings of papers will be 
held in the lecture theatres of the University and in the 
Debating Hall of the Students’ Union, by kind permission of 
the University Court and of the Council of the Students, 
Union. The grounds of the Glasgow International Exhibition 
adjoin the University, and a special gate will be open for the 
use of Congress members. During the week the Automobile 
Club will hold a 500 miles trial of motor vehicles. 


Those to whom invitations have already been issued and 
members of societies specified by the Executive Committee 
are eligible for membership of the Congress, and become 
members on payment of the subscription of 10s. 6d. 
to the general secretary. Each member will be 
entitled to a volume of abstracts of the papers read in all the 
sections, and this volume will be forwarded to him as soon as 
possible after the close of the Congress. The proceedings of 
Section I. (Railways), and II. (Waterways and Maritime 
Works), including papers and discussions, will be published 
in two separate volumes, by the Congress, after the meeting. 

A hand-book of the industries of the West of Scotland has 
been prepared in view of the visit of the British Association. 
An edition has been published by the Congress, and may be 
had on application at the general office—price 5s. Each 
member will receive—free—by application, one season‘ticket 
for the Exhibition, available from Monday, September 2nd, 
to Saturday, September 7th, and may obtain other tickets 
—price 3s. each—for ladies and Congress visitors by applica- 
tion on the same form. The railway companies whose lines 
are in direct communication with Glasgow will, it is hoped, 
grant special fares and facilities to Congress members, but so 
far as we can learn, nothing has yet been settled. 

The sectional meeting rooms are as follows :—Section I. 
(Railways), Botany Lecture Theatre. Section II. (Water- 
ways and Maritime Works), Botany Laboratory. Section 
Ill, (Mechanical), Debating Hall, Students’ Union. 
Section IV. (Naval Architecture and Marine Engineering), 
Humanity Lecture Theatre. Section V. (Iron and Steel), 
Chemistry Lecture Theatre. Section VI. (Mining), Greek 
Lecture Theatre. Section VII. (Municipal), Engineering 
Lecture Theatre. Section VIII. (Gas), Natural History 
Lecture Theatre. Section IX. (Electrical), Natural 
Philosophy Lecture Theatre. The Bute Hall will be used as 
a reception room. 

The following offices in the Bute Hall will be open on 
Monday, September 2nd, to Friday, September 6th, from 
9 am. to 6 p.m.:—The General Office, at which members, 
other than honorary members and foreign delegates, will 
receive all tickets and further information. The visit to 
Works Office, at which all inquiries regarding visits to works 
should be made. The Excursions and Entertainments 
Office, at which all inquiries regarding excursions and enter- 
tainments should be made. Tickets—2s. 6d. each—for lunch 
on the Friday excursions may be had here, and seats booked. 
The Typewriting Office, at which, by arrangement with the 
Oliver Typewriter Company, members may have letters 
written at a small charge. The Foreign Office, at which 
honorary members and foreign delegates should call to receive 
their tickets and further particulars. A staff of interpreters 
will be present at this office. The Post Office, at which 
members may post letters. Letters for Congress members— 
addressed Mr. » Member I.E.C., The University, 
Glasgow—will be distributed at this office. 

The professors’ private rooms adjoining the lecture 
theatres will be used as the Sectional Committee Rooms. 
The Senate Rooms will be open for the use of the general 
secretary and the honorary secretaries. Cold luncheon and 
other refreshments may be obtained in a marquee which will 
be erected in the University grounds beside the Students’ 
Union. Luncheon and refreshments may also be obtained in 
the restaurants in the Exhibition. 

The office-bearers of the Congress are as follows :— 

Honorary President.—The Right Honourable the Lord 
Kelvin, G.C.V.O. 

Honorary Vice-presidents.—The Most Noble the Duke of 
Argyle, K.T.; the Most Noble the Duke of Fife, K.T.; the 
Right Honourable the Earl of Elgin, K.G.; the Right 
Honourable the Lord Balfour of Burleigh, K.T.; the Right 
Honourable the Lord Blythswood; the Right Honourable 
the Lord Provost of Edinburgh—James Steel; the Honour- 
able the Lord Provost of Glasgow—Samuel Chisholm, LL.D. 

President—James Mansergh, F.R.S., President of the 
Institution of Civil Engineers. 

Vice-presidents.—The Right Honourable the Earl of Glas- 
gow, K.C.M.G., President of the Institution of Naval Archi- 








tects; William H. Maw, President of the Institution of 
Mechanical Engineers; William Whitwell, President of the 
Iron and Steel Institute: Professor John Perry, D.S8c., 
F.R.8., Past-president of the Institution of Electrical 
Engineers ; Sir William Thomas ‘Lewis, Bart., President. of 
the Institution of Mining Engineers; Robert Caird, LL.D., 
Past-president of the Institution of Engineers and Ship- 
builders in Scotland ; Colonel J. M. Denny, M.P., President 
of the Institution of Marine Engineers; Professor R. L. 
Weighton, Vice-president of the North-East Coast Institu- 
tion of Engineers and Shipbuilders ; James S. Dixon, Presi- 
dent of the Mining Institute of Scotland; E. George 
Mawby, President of the Incorporated Association of Muni- 
cipal and County Engineers; George Livesey, the Institu- 
tion of Gas Engineers. 

General Committee.—Chairman, James Mansergh, F.B.S. ; 
Members of Council of the Institutions taking charge of 
Sections, and of Local Engineering Institutions; Local 
Representatives. 

Reception Committee.—Chairman, Robert Caird, LL.D.; 
the local members of the General Committee are members of 
the Reception Committee. 

The Sub-committees who have charge of the visits to works 
are as follows :— 

Section I. (Railways)—James Brand, David Cooper, W. 
Lorimer, James Manson, D. A. Matheson, William Melville, 
Hugh Reid, J. F. Robinson, and R. Elliott Cooper, with 
J. F. M‘Intosh as Convener. 

Section II. (Waterways and Maritime Works)—William 
M. Alston, W. R. Copland, C. P. Hogg, and Prof. L. F. 
Vernon-Harcourt, with C. C. Lindsay as Convener. 

Section III. (Mechanical)—Henry Brock, Sinclair Couper, 
Thomas Kennedy, Prof. W. H. Watkinson, J. D. Young, 
Thomas Young, and Edgar Worthington, with A. S. Biggart 
as Convener. 

Section IV. (Naval Architecture)—Robert Caird, LL.D., 
Alexander Gracie, W. J. Luke, James Mollison, and George 
Holmes, with Prof. J. H. Biles as Convener. 

Section V. (Iron and Steel)-—-George Beard, William 
Beardmore, William Clark, David Colville, Walter Dixon, 
Prof. A. Humboldt Sexton, and Bennett H. Brough, with 
J. G. Jenkins as Convener. 

Section VI. (Mining)—J. B. Atkinson, James T. Forgie, 
T. Lindsay Galloway, James M‘Creath, J. M. Ronaldson, 
Wallace Thorneycroft, and James Barrowman, with James 
S. Dixon as Convener. 

Section VII. (Municipal)—Peter Fyfe, J. M. Gale, Thomas 
Nisbet, William Paterson, Gilbert Thomson, John Young, 
and Thomas Cole, with A. B. M‘Donald as Convener. 

Section VIII. (Gas)—G. T. Beilby, G. R. Hislop, and J. W. 
Helps, with W. Foulis as Convener. 

Section IX. (Electrical)—W. A. Chamen, M. B. Field, W. 
W. Lackie, Prof. Magnus Maclean, W. B. Sayers, E. George 
Tidd, and W. G. M‘Millan, with H. A. Mavor as Convener. 

Excursions and Entertainments: Charles Connell, J. 
Duncan, A. Fullerton, H. E. Hollis, R. T. Moore, R. D. 
Munro, E. H. Parker, J. R. Richmond, A. D. Wedgwood, and 
J. Williamson, with James Rowan as Convener. 

Rooms Committee: Prof. Biles, G. T. Beilby, H. A. Mavor, 
J. D. Cormack, with Prof. Arch. Barr as Convener. 

Billeting: Councillor Burrell, John Cochrane, James 8. 
Dixon, Robert Duncan, Alex. Fullarton, A. Bonar Law, M.P., 
Fredk. Lobnitz, Sam Mavor, George M‘Farlane, J. F. Mac- 
laren, Anderson Rodger, Jas. M. Thomson, and W. C. Warden, 
with Matthew Paul as Convenor. 

General Secretary, J. D. Cormack. Town Office: 105, 
West George-street, Glasgow. Office during the Congress 
Week: The University, Glasgow. National Telephone, 
No.405 Hillhead. Telegraphic and Cable Address: ‘“‘ Congress, 
Glasgow.” 

The following lists of papers to be read at the meetings 
has been issued :— 


Section I.—Ratnways. 


Office-bearers.—Chairman, Sir Benjamin Baker, K.C.M.G., 
LL.D., F.R.S.; | Vice-chairman, B. Hall Blyth, Alexander 
Ross, John Strain; Honorary Secretary, R. Elliott Cooper, 
8, The Sanctuary, Westminster, London, 8.W. Meetings: 
Botany Lecture Theatre :—Tuesday, September 3rd, 11—1; 
Wednesday, September 4th, 10—1 ; Thursday, September 5th, 
10—1. 

Papers.—Jas. Barton, ‘‘The Proposed Tunnel between 
Scotland and Ireland ;”’ I. A. Timmis, *‘ Modern Practice in 
Railway Signalling ;” Professor C. A. Carus-Wilson, M.A., 
“The Economy of Electricity as a Motive Power on Railways 
at present driven by Steam ;”” Captain G. B. Macauley, R.E., 
“The Soudan Railway;” Sir Guildford L. Molesworth, 
K.C.LE., “The Uganda Railway ;” Professor W. C. Kernot, 
Melbourne, “‘ Australian Railways; Horace Bell, ‘‘ Cheaper 
Railway Fares.” 


Section II.—WaTERWAYS AND MARITIME WoRKs. 


Office-bearers.—Chairman, Sir John Wolfe Barry, K.C.B., 
LL.D., F.R.S.; Vice-chairmen, William H. Hunter, William 
Matthews; Honorary Secretary, Professor L. F. Vernon- 
Harcourt, M.A., 6, Queen Anne’s Gate, Westminster, London, 
S.W. Meetings, Botany Laboratory.—Tuesday, September 
3rd, 11—1, Canal Works; Wednesday, September 4th, 
10—1, River Works; Thursday, September 5th, 10 —1, 
Maritime Works. 

Papers.—H. Hermann, Germany, “ Works of the Dort- 
mund and Ems Canal;” Isham Randolph, U.S.A., “ Novel 
Plant Employed in Transporting the Excavations on the 
Chicago Drainage Canal Works;” C. H. L. Kuhl, Roumania, 
“Recent Improvements Effected in the Navigable Con- 
dition of the Sulina Branch and Outlet of the Danube;” 
J. A. Ockerson, U.S.A., ‘“‘The Improvement of the Lower 
Mississippi River by the Mississippi River Commission ; ” 
W. M. Alston, Glasgow, “The River Clyde and Har- 
bour of Glasgow;” D. and C. Stevenson, Edinburgh, 
“Improvement Works in the Clyde Estuary;” Pro- 
fessor V. E. De Timonoff, Russia, ‘ Proposed Inland 
Waterways between the Black Sea and the White Sea;” 
William Willcocks, C.M.G., Egypt, “Irrigation in the 
Nile Valley and its Future;” Evaristo de Churruca, 
Spain, “ Works for Improving the Bilbao River and Har- 
bour;’’ J. Nyssens Hart and L. van Gansberghe, Belgium, 
“ Zeebrugge Harbour Works,” “‘ Recent Improvements in the 
Lighting and Buoying of Coasts,” (a) D. Stevenson, Edin- 
burgh, “Scotland,” (+) Baron Quinette de Rochemont, 
“France ;”’ J. R. Harding, China, “‘ The Present Condition 
of the Lighting of the Chinese Coast;” Alan Brebner, 
England, “Improved Rapid Group-Flashing Lights.” 


Section ITI.—MrcHANICAL. 
The Institution of Mechanical Engineers. 
Office-bearers.—Chairman, William H. Maw; Vice-chair- 





men, Bryan Donkin and J. Hartley Wicksteed ; Honorary 
Secretary, Edgar Worthington, B.Sc., Institution of Me- 
chanical Engineers, Storey’s Gate, St. James’s Park, West- 
minster, London, 8.W. Meetings, Debating Hall, Students’ 
Union.—Tuesday, September 3rd, 11—1, Motors; Wednes- 
day, September 4th, 10—1, Workshop Appliances; Thursday, 
September 5th, 10—1, Miscellaneous. 

Papers. — Professor H. 8. Hele - Shaw, LL.D., F.R.S., 
“Effect of Temperature on Cooling Water in High Speed 
Automobiles ;” Hon. C. A. Parsons and G. Gerald Stoney, 
“Trials of Steam Turbines for Driving Dynamos;” P. Gould, 
“Some Particulars of the Results of the Compound Loco- 
motive on the Buenos Aires Great Southern Railway ;” 
E. C. de Segundo, “The Cassel Self- Regulating Water 
Wheel ;” J. Hartley Wicksteed, ‘‘100-ton Universal Testing 
Machine, with Variable Accumulator, at the James Watt 
Laboratories, Glasgow University ;” Jas. Rowan, “A Premium 
System of Remunerating Labour;” Arthur Greenwood, 
“Application of Metric System to Workshops;’ James 
Crighton and W. G. Riddell, “Power Required to Drive 
Marine Engine Works and for Electric Lighting ;’’ William 
Weir and J. R. Richmond, “‘ Workshop Methods ;” William 
Thomson, ‘‘ Economical Manufacture of Marine Engines ;”’ 
G. H. Frost, “ Canadian Agricultural Machinery at Glasgow 
Exhibition ;” Gisbert Kapp, “‘ Rating and Testing of Elec- 
trical Machinery;” R. Lenke, ‘Some Experiences and 
Results Derived from the Use of Superheated Steam in 
Engines;” J. C. Taite, ‘‘ Pneumatic Riveting, and other 
Useful Applications of Pneumatic Tools;” A. Rateau, “A 
Regenerative Steam-Accumulator and its Application to the 
Utilisation of Exhaust Steam;”’ A. Rateau, ‘“‘ Experiments 
in the Draining of Water Vapour.” 


Section IV.—Navat ARCHITECTURE AND MARINE 
ENGINEERING. 
The Institution of Naval Architects. 

Office-bearers.—Chairman, the Right Hon. the Earl of 
Glasgow, G.C.M.G.; Vice-chairmen, Archibald Denny, 
Francis Elgar, LL.D., F.R.S., John Inglis, LL.D. ; Honorary 
Secretary, R. W. Dana, M.A., the Institution of Naval 
Architects, 5, Adelphi-terrace, London, W.C. Meetings, 
Humanity Lecture Theatre, Tuesday, September 3rd, 11—1 ; 
Wednesday, September 4th, 10.30—1; Thursday, September 
5th, 10.30. 

Papers.—Sir Nathaniel Barnaby, K.C.B., “The Chief 
Characteristics of the Naval Development of the Nineteenth 
Century ;” Professor J. H. Biles, ‘‘ Notes for Discussion on 
Shipyard Equipment ;*’ A. Normand, “ Approximate Rules 
for the Determination of the Displacement and Dimensions 
of a Ship in Accordance with a given Programme of Require- 
ments;” T. Gibson Bowles, M.P., “‘A Memorandum on 
Floating Docks ;” E. C. Carnt, ‘“‘ Modern Steamboat Equip- 
ment of Warships;” J. Millen Adam, ‘“‘ Graphic Analyses of 
Screw Propeller Reactions ;”” E.C. Thrupp, “ The Hydraulics 
of the Resistance of Ships.” 


Section V.—IRON AND STEEL. 
The Iron and Steel Institute. 

Office-bearers.—Chairman, William Whitwell ; Vice-chair- 
man, Sir William Roberts-Austen, K.C.B., F.R.S.; Honorary 
Secretary, Bennett H. Brough, The Iron and Steel Institute, 
28, Victoria-street, Westminster, London, S.W. Meetings, 
Chemistry Lecture Theatre, Tuesday, September 3rd, 11—1 ; 
Wednesday September 4th, 10—1. 

Papers.—Chairman, ‘“ Short Address ; *’ Committee of the 
West of Scotland Iron and Steel Institute, “ On the Iron and 
Steel Industries of the West of Scotland;” Committee of 
the Iron and Steel Institute, ‘Report on the Nomenclature 
of Metallography ;*’ G. Watson Gray, ‘‘On the Presence of 
Calcium in High-grade Ferro-silicon;’ Professor W. N. 
Hartley, F.R.S., and Hugh Ramage, “On the Spectra of 
Flames at Different Periods During the Basic Bessemer 
Blow;” C. H. Ridsdale, “On the Correct Treatment of 
Steel; J. E. Stead, “On Iron and Copper Alloys;” J. E. 
Stead and F. H. Wigham, “On the Effect of Copper in Steels 
for Wire Manufacture;” B. H. Thwaite, “On the Profitable 
Utilisation of Power from Blast-furnace Gases ;’’ Axel 
Wahlberg, Stockholm, “On Brinnell’s Method of Determin- 
ing Hardness and other Properties of Iron and Steel ;’’ Axel 
Wahlberg, Stockholm, “On the Variation of Carbon and 
Phosphorus in Steel Ingots;” Arthur Wingham, “On 
Internal Strains in Iron and their Bearing upon Fracture; ” 
Benjamin Talbot, ‘“‘On a Mechanical Gas Producer.” 


Section VI.—MInIna. 
The Institution of Mining Engineers. 


Office-bearers.—Chairman, James S. Dixon; Vice-chair- 
men, James T. Forgie, George A. Mitchell ; Honorary Sec- 
retary, James Barrowman, Staneacre, Hamilton, Scotland. 
Meetings, Greek Lecture Theatre.—Tuesday, September 3rd, 
11—1, and perhaps in the afternoon; Wednesday, September 
4th, 10—1. 

Papers.—Sir William Thomas Lewis, Bart., Presidential 
Address; A. H. Sawyer, “The Tarquah Goldfield;” H. L. 
Hancock, “ Mining and Treatment of Copper Ore at the 
Wallaroo and Moonta Mines, S.A.;” George L. Allan, “ The 
Manufacture of Bricks; and Description of Kilns and other 
Plant, and Clays used in their Manufacture;” William 
Smith, “The Northern Portion of the Klerksdorp Gold- 
fields;” Fred C. Keighley, ‘‘ The Manufacture of Coke as 
carried out at the Oliver and Snyder Steel Company’s Plant, 
Oliver Fayette Company, Pa., U.S.A.;” A. Stanley Elmore, 
“Elmore Oil-concentration Process;” J. L. C. Rae, 
“Description of Sydney Harbour Collieries Sinking and 
Works;” T. Ross Burt, ‘“‘Gold-dredging and its Aspects; ” 
H. Foster Bain, U.S.A., and Professor Van Hise, “ The Zinc 
Deposits of the Zark Region, U.S.A.;” Dr. Gustav Adolf 
Frederic Molengraaff, “‘ Geology of the Mineral Deposits of 
the Transvaal; A. A. Atkinson, ‘‘ Working Coal under the 
Sea and River Hunter, near Newcastle, New South Wales ;” 
J. Obalski, “The Mineral Resources of the Province of 
Quebec ;” Sydney F. Walker, “ Alternating Currents and 
their Possible Application to Mining, Part 2;" H. D. Hos- 
kold, “ A Civil and Mining Engineer’s Transit Theodolite ; ” 
H. M. Cadell, “The Oil Shale Fields of the Lothians ;” H. 
M. Cadell, ‘“‘ The Carboniferous Limestone Coalfields of West 
Lothian ;" G. R. Thompson, “ On the Connection of the 
Underground and Surface Surveys; H.W. G. Halbaum, 
“ A New Diagram of Work.” 


Section VII.—MvnicipPat. 
The Incorporated Association of Municipal and County 
Engineers. 


Office-bearers.—Chairman, E. George Mawbey; Vice-chair- 
men, W. Weaver, T. H. Yabbicom; Honorary Secretary, 
Thomas Cole, 11, Victoria-street, Westminster, London, S.W. 
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Meetings, Engineering Lecture Theatre.—Tuesday, Septem- 
ber 3rd, 11—1; Wednesday, September 4th, 10—1; Thurs- 
day, September 5th, 10—1. 

Papers.—-Chairman, Short Address; K. F. Campbell, 
* Research into the System of Sewage Purification by Bacte- 
rial and Other Methods;” Lt.-Col. A. ; 
“Treatment of Sewage; A. B. M’Donald, “‘Sewage Dis- 
posal;’’ Wm. Weaver, “Municipal Sanitation;” F. l 
Mager, ‘“‘ Coal-mining Subsidences in Relation to Sewers; 
dames Mansergh, F.R.S., ‘The Birmingham Waterworks ; ” 
James More, “ Recent Tramway Practice ;” A. H. Camptell | 


ARMOUR PLATE TRIAU. 

| On July 25th, at the Admiralty proving ranges, at Whale 
Island, Portsmouth, in the presence of Sir W. H. White, 
S Jones. VC. | Captain Barrow, R.N., commanding H.M.S. Excellent, 
ms in **| Captain Drury, R.N., of the Ordnance Committee, and 
others, there was carried out the first of a series of armour 
,, | plate trials of more than ordinary importance. The British 
| system of Admiralty control over armour plate manufacture 


preliminary sample plate made under the direct supervision 




















































Classes.” 
Section VIII.—Gas. 
The Institution of Gas Engineers. 


Secretary, J. W. Helps, Waddon, Croydon, Surrey. Meet- 
ings, Natural 
tember 3rd, 11—1; Wednesday, September 4th, 10—1; 
Thursday, September 5th, 10—1. 

Papers.—George Livesey, Chairman, Short Address; A. 
Rothenbach, jun., of Berne, “Automatic Lighting and 
Extinguishing Apparatus;’’ Dr. F. Schniewind, of New 
York, “The Production of Illuminating Gas from Coke 
Ovens ;” Dr. Leybold, Hamburg, “ Electrolysis of Gas Pipes, 
&e.;"’ J. Van Rossum du Chatel, Amsterdam, ‘The 
Principles of the Proposed Construction of a Modern Gas- 
holder for Amsterdam ;’’ Paper prepared by the Committee 
from Particulars Supplied by Exhibitors, “‘ Lighting of the 
Exhibition by means other than Electricity ;” C. C. Car- 
penter, ‘‘ The Application of the Unit System of Gas Manu- 
facture to its Purification ;”” W. R. Herring, ‘‘ The Construc- 
of Inclined Retort Installations ;’’ W. R. Chester, ‘“ Tran- 
sport of Materials;’’ Professor Vivian B. Lewes, ‘‘ Water 
Gas as an Adjunct in the Manufacture of Coal Gas;” 
Fernand Bruyere, ‘“‘ Emile Gobbe’s Process for the Produc- 
tion of Water Gas.” 


Section IX.—ELECTRICAL. 
The Institution of Electrical Engineers. 





R. K. Gray, Professor Mangus Maclean, D.Sc.; Honorary 
Secretary, W. G. MacMillan, 28, Victoria-street, Westminster, 
London, S.W. Meetings, Natural Philosophy Lecture 
Theatre.—Tuesday, September 3rd, 11 a.m., and then visit 
No. 10 to Exhibition; Wednesday, September 4th, 10—1; 
Thursday, September 5th, 10—1. 

Papers. — Chairman, Short Introductory Address; 
‘‘Notes on the Electrical Exhibits in the Exhibition ;” 
J. R. Dick, ‘Electricity Supply Meters of the Electrolytic 
Type;” M. B. Field, “The Relative Advantages of the 
Three, Two, and Single-phase Systems for Feeding Low- 
tension Networks ;’” H. M. Hobart, “‘ Modern Commutating 
Dynamo Machinery, with Special Reference to the Commu- 
tating Limits ;’’ Professor A. Jamieson, ‘‘ The Protection of 
Trolley Wires;’’ Professor M. Maclean, “‘ Kelvin’s Electric 
Measuring Instruments;” H. A. Mavor, ‘ Continuous- 
current dynamo design ;’ 
Electricity in the Propulsion of Road Vehicles;” 
Lasche, of Berlin, ‘“‘ High-speed Railways.” 


Herr 








NavaAL ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty :—Fleet engineers: Joseph H. 


Moon, to the Cesar; Edwin Little, to the Empress of India, and 
then to the Vivid, additional for the Empress of India. Chief 
engineer: Edgar H. Ellis, to the Apollo, additional. Engineers: 
Herbert J. Leader, to the Vivid, additional, for the Thrasher ; 


the Vernon, additional, for torpedo service ; Collingwood F, L, 
Donkin, to the Duke of Wellington, additional, for the Recruit ; 
J. M. Simpson, to the Dryad; Alfred E. Atkins, to the Vivid, 
additional, for the Seal; and Henry F. Daves, to the Cwsar, 
additional, for the Earnest. Assistant engineers: W. A. Dono- 
van, to the Duke of Wellington, as supernumerary ; William 
E. Olive, to the Empress of India ; and Jesse H. Harrison, to the 
Cesar. Probationary assistant engineers: Hubert Goold, Richard 
G, King, and E, L, D, Acland, to the Cesar, 








and W. H. Savage, ‘‘ Provision of Dwellings for the Working 


History Lecture Theatre.—Tuesday, Sep- 


Office-bearers.—Chairman, W. E. Langdon ; Vice-chairmen, | 


and Walter Stokes, to the Cesar; Charles T. D. Greetham, to | 


Office-bearers.—Chairman, George Livesey; Vice-chair- | its stages. 
men, Wm. Foulis, W. R. Herring, T.O. Paterson ; Honorary | different system. 
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’ A. R. Sennett, “The Use of | 


Pill, to the Vivid, additional, for the Medea; Henry J. J. G, | use of the foreign system to check our own. 








| . “a 
| direct supervision. 


| of the Admiralty overseers, and, if this sample is satisfactory, 
| to order a number of plates to be made like it, also under 
The advantage of this system is that the 
| Government officials have, and fully exercise, the right to | 

watch and check the manufacture in all its details and at all 
Most foreign Governments, however ‘employ a 
They do not control the details of manu- 
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facture, but select a plate in a more or less finished state from 
the plates in progress, and, assuming that plate to represent 
the whole, subject it to a firing test, on the results of which 
the fate of all the plates concerned depends. It will be seen 
that each system has its advantages, and while it would not 
be reasonable to employ both at the same time, the maximum 
guarantee of efficiency may be obtained by the occasional 
It is from being 
the first example of the carrying out of this check, which the 
Admiralty, however, have always reserved the right to 
exercise, that tbe trial referred to derives its importance. 
The plate tested was one that had been made by John Brown 
and Co., Limited, and fitted to its neighbours as part of the 
belt armour of H.M.S. Venerable. It had been completed in 
every respect, and, except the drilling of the bolt holes in the 


back, was ready to be attached to the ship’s side. But there | 


were some defects in the nature of cracks at one end, con- 
cerning the importance of which the Admiralty overseer had 
some doubts, and the Admiralty, on this being reported to 
them, decided to select this plate for a‘check-firing trial. As 
far as could be judged, then, from all appearances, its quality 


| is, for each order or series of orders, to subject to firing test a | 


was below rather than above the average for the whole ship 
The face of the plate had drilled and tapped in it about ninety 
small holes for various attachments, so that some little 
difficulty was experienced in arranging the points to be fired 
at—at the apices of a triangle of 3ft. each side—to prevent 
either of them actually falling upon one of these small holes. 
According to the Admiralty specification the plate had to 
resist two blows from the 9:2in. armour-piercing steel shot of 
380 lb. weight, striking with a velocity of 1900 foot-seconds, 
and one blow of the same shot with such reduced velocity as 
the plate seemed then capable of sustaining. As a fact, this 
plate stood the first two rounds so well that the third was 
also fired with the full velocity. One crack to the edge, there 
4in. deep, was occasioned, as well as a few superficial hair 
cracks in the face; but all the projectiles were smashed to 
pieces without attaining more than 34in. of penetration. 
The following are the particulars of the trial:—Plate: 12ft. 
by 7ft. Gin. by 8-Sin. thick, bent and fitted to ship's side. 
Bolts: ''welve of 44in. diameter, 5ft. long. Backing: Oak. 
Frame: None. Attack: Three rounds of Holtzer armour- 
piercing steel projectiles of 9-2in. diameter, and 381 lb., 
379 lb., and 379 lb. weight striking at the apices of an equi- 
lateral triangle 3ft. per side, with velocities respectively of 
1899, 1900, and 1900 foot-seconds, each capable of piercing 
over 20in. of wrought iron. 








LESSONS OF THE FRENCH 
MAN(CEUVRES. 

In an article bearing the title quoted above, the Journal 
des Débats discusses the results of the recent French naval 
manceuvres. From a strategical aspect scouting at sea is 
dealt with first. Although in looking across the ocean the 
spectator feels a certain sense of infinity, yet a vessel is short- 
sighted, because its horizon is limited, and even from the 
topmost point of the masts the range of view does not extend 
very far. The enemy’s ship, for which a lookout is being 
kept, forms no greatly conspicuous mass, for its hull scarcely 
rises above the level of the water, and the curvature of the 
earth tends to hide rapidly an object which presents an eleva- 
tion of from ten to twelve yards. In daylight and in clear 
weather a vessel is seen, but during the night or in a haze it 
is lost. Then the lack of cruisers in the French squadrons is 
dealt with, and it is pointed out that in a radius of action as 
large as that afforded by the Mediterranean many cruisers 
would be necessary for finding out a fleet which happened to 
be in strange waters, and also for keeping the scouters in 
touch with the armed force which had despatched them. 


THE NAVAL 


| However, the manceuvres have shown that in case of war in 
| the near future France need not despair of being able to give 








a good account of itself. The Journal des Débats warns the 
authorities against being too easily satisfied with this assur- 
ance, for the recent successful experiments were made under 


| the most favourable conditions, with the French Mediterra- 


nean naval strength intact and ready for action, while there 
were no complications nor surprises. Thus everything was in 
favour of the manceuvres being successful. Still, cruisers must 
be built, for they are ‘‘ the eyes of the squadron.”’ With regard 


| to cruisers, it is to be regretted that the French Parliament 


has not been able to agree upon the question of laying down 
the fast-steaming cruisers of 3000 tons, which the Admiralty 
asks for in vain every year. Their construction seems to be 
all the more necessary, as this year’s manceuvres have shown 
that torpedo boats and small despatch boats are but of little 
use for scouting purposes on the open sea. It is true that 
the Espingole rendered great service to Admiral de Maigret ; 
but this boat happened to get damaged soon, and, in general, 
these little boats have proved that their range of vision is 
too short for them to be of any great use when they are 
alone. Even when attacking a neighbouring force they have 
failed as a rule for want of a leader which possessed a greater 
view of the horizon. The French advanced post of Mers-el- 
Kébir, that admirable outlook on which one reckoned for 
keeping a watch upon all the south-western region of the 
Mediterranean, has proved its incapacity, owing to the lack 
of really good scouting vessels. Still, its importance is con- 
siderable, and has long been recognised ; thus the necessary 
work should be carried out there in order to convert the place 
into a naval station. Ajaccio, which was found to be insuffi- 
ciently provided with defences for affording protection to a 
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squadron, will also have to be put upon a proper footing in 
this respect. 

The mobilisation in the Port of Toulon was carried out 
with all the rapidity that could be desired. But the work of 
coaling the fleet showed that the coal was stored badly, and 
also that there were not enough barges. There was also 
some delay in victualling the ships; but this was due to the 
arrangements on shipboard. The tactical mancuvres, 
especially the operations which took place on July 9th, and 
the combined movements of July 19th, are not discussed, as 
the admirals are alone qualified to pronounce an opinion on 
them. 

There were two new elements in the recent naval man- 
cuvres, and they suffice to give them unusual interest. For 
the first time in these manceuvres the submarine has played its 
part. Hitherto the submarine had been to a certain degree sim- 
ply the subject of experiments in the workshop. It has now 
shown, says our contemporary, for the first time that it ought 
to have, and can have, its place in the minds of the naval autho- 
rities. In order to depreciate the value of the attack made by 
the Gustave Zédé, it was said that the boat had to be towed, 
and that in time of war it would not be possible to towit. Such 
criticism is devoid of value. It cannot be denied that th 
French defensive submarines of the Morse type do not posse e 
a radius of action which permits them to operate on ss 
enemy's coast; but there is nothing to prevent them being 
towed thither. Moreover, such a réle has fallen to the lot 
of the submersibles of the Narval type, and these boats, in 
spite of their defects, of which so much has been made, 
are capable of doing this work. However great may be the 
areas and difficulties involved in such a task, the task is pos- 
sible, and it must be attempted in case of war, for nothing 
forbids the hope of success in this respect. It is sufficiently 
clear that the enemies of France are taking good note of the 
part that may be played by the French submersible boats. 

The second new feature in the manceuvres was the intro- 
duction of wireless telegraphy, of which the results are 
henceforth assured, and by degrees every French vessel will 
be supplied with the necessary apparatus. This system will 
increase tenfold the distance at which two vessels can com- 
municate with each other, and it is certain that the range 
will be increased still further. 

The mancuvres have been fruitful in good lessons to the 
officers of the pavy, and they have attracted in a wonderful 
manner the attention of the country to the navy, for they 
have given the French people ground for taking courage and 
for being confident. 

After praising highly the crews, the Journal des Débats 
bears a tribute to the eminent qualities of Admiral Gervais ; 
officers and men alike revere him as being a “born leader 
of men.” 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions af our 
correspondents. ) 





THE EFFICIENCY OF TURBINES. 

Sik, —-As you have opened your columns to what is really a very 
interesting discussion on the efficiency of fans, I venture to hope 
that you will afford similar facilities for a discussion on turbine 
etficiency. 

Permit me, in the first place, to say that the inward-flow turbine 
was invented by Professor James Thomson, of this city, about 
1851. Rankine found the efficiency to be about 0°75. 

Coming now to the article in your last week’s issue, | would say 
that the famous Lowell experiments give higher efficiencies than 
those you have recorded. I have not the report by me, but I 
believe that 88 and 89 per cent. has been registered. 

My principal object in writing now is to direct attention to a 
fallacy in the method of fixing unity given in your consideration 
of the performance of an inward-flow wheel. You make it a 
function of the relative velocities before and after the water 
was passed through the wheel, and you express these veloci- 
ties in terms of the areas of entrance and discharge. I am 
aware that this method of calculation has often been adopted ; but 
it can only be used within very strict conditions of limitation in par- 
ticular cases. It really has only an accidental relation to the 
facts. By altering the relation between the discharging and enter- 
ing areas, the whole percentage of efficiency may be altered in the 
most misleading way. For example, an increase of 5 per cent. in 
the delivery area of the turbine you describe would suffice to cut 
down its efficiency by a similar amount, or more. What we have 
to consider is not the loss of velocity due to the effect of areas, but 
the loss of velocity due to the performance of work by the turbine 
wheel proper. 

To show how deceptive the area of discharge standard may be, 
| may extend the example you have dealt with in dealing with fan 





efficiency, and I may, at the same time, ask a question. Let 
A B C bea pipe supplied with water. The end of this pipe at 
( being turned up, the pipe will always discharge full bore if the 
supply be adequate. The sectional area of the portion B C is, 
say, half that of the portion A B. Now the velocity of the water 
in BC will be double that of the water in A B. But the stored 
energy in a pound of water in B C will be just four times the stored 
energy in a pound of waterin A B. Let us further suppose that 
a turbine is fitted either at A, as shown by the dotted line, or at C. 
Then we may say that under the same head, with the same delivery 
orifice at E, the efficiency of one turbine would be four times that 
of the other, which is clearly absurd. My question is, how does 
Leen. through a contracted area multiply the energy in the way 
named ! 

To repeat what I have already said, in all cases the greatest care 
is required in applying any form of standard of efficiency depend- 
ing on the discharging area of the turbines as a factor ; it is by the 
provision of such standards that on paper it has been clearly 
proved over and over again that efficiencies of 114 to 126 per cent. 
have been obtained, and nothing but the logic of common sense, 
thrusting algebra and arithmetic to the winds, has sufficed to 
dispose of the fallacy. VorTEX. 

Belfast, August 17th. 





Str,—Referring to your article on ‘“‘ Inward-flow Turbines,” and 
description in same of the Brothers Hemmer turbine, tested 
recently near Turin, you say that ‘‘ the rotating cover plate of the 
wheel is pierced by two opposite holes to admit the water behind 
the cover, and maintain as much pressure as possible behind it, so 
as to relieve the thrust bearing of end thrust as far as may be. 
This pressure would be better maintained by jin. bore pipe con- 
nection from the head race, but the drawings supplied to us do not 
show such connection.” 

Our senior adopted this method many years ago, and we have 








made many experiments on our turbines to test its effect, and 
found that instead cf letting the water on to the back of the wheel, 
it allowed it to escape into the draught tube, and thus relieved the 
thrust bearing of any pressure due to the water getting in behind 
the disc. Water pressure applied in the way you indicate adds to 
the trouble caused by the suction instead of assisting to remove it, 
and it is to put as little pressure on the thrust as possible that 
the holes are made—at least, that has been our experience. 
Errol, Perthshire, August 20th. R. G. Morton. 





THE KNOTTINGLEY BOILER EXPLOSION. 


Sir,—I notice that there is in some minds some wystification as 
to the cause of this explosion, and find in your last issue that 
‘*Mernok” thinks that in the report of this explosion more con- 
sideration should have been paid to the downward Joad on the 
vertical sides of fire-box; but as this boiler was of the Belpaire 
type, there was practically no downward load, as the two crowns 
are balanced, or nearly so, and it is not unusual to find the fire-box 
crowns of these boilers deflecting upwards under hydraulic 


st. 

The failure of the boiler was no doubt due to the presence of so 
much zine in the material forming the screw stays ; there is no 
doubt that it was a very strong and ductile metal when cold, but 
unsuitable for locomotive stays, as these frequently attain a very 
high temperature, especially when bad water is used. I have 
known them attain a temperature of nearly 2000 deg., and I have 
seen the surface of a copper fire-box plate melted with the heat, and 
beads of the metal standing up above the original surface of the 
plate, where they had partly rested on aclinker. Perhaps there 
may have been something in the fuel that acted asa flux, but I am 
quite sure that this plate was hot enough to have dropped to pieces 
if much zinc had been used in its composition, and there is no 
doubt a surface temperature of 1000 deg. Fah. is not uncommon 
where overheating and surface fracturing takes place; and any 
material that is at all ‘‘ hot-short” is unsuitable for screw stays, as 
they frequently, under ordinary conditions, attain a temperature 
that is dangerous with such material, and if anyone will take the 
trouble to make hot-short tests of this, they willsoon be convinced 
as to the cause of failure. 

I am also convinced that shortness of water had nothing what- 
ever to do with this explosion, or the crown would have presented 
a very different appearance, and there are large numbers of 
locomotives running t»-day with a portion of the fusible metal run 
out of their p'vgs ; and I was pleased to find that Mr. Carlton went 
so exhaustively itt» the matter and laid special stress on the fact 
that the material was unsuitable, and if there are any other 
locomotives running with these stays, the stays certainly should be 
taken out, or we shall hear of further misheps. W. AKHURST. 

August 17th. 





FIRE- THROWING 

Sin,—It is pleasant to find this discussion narrowing to the 
question of ineyuality of smoke-box vacuum, as Mr. Cotton’s vague 
charges of misrepresentation, or his hints on beautifying the smoke- 
box interior—which his diverging tube and blank space in the tube 
plate doubtless foreshadowed—hardly call for comment. 

Many experiments have been made both in this country and on 
the Continent with different tubes, variable blast pipes, &c., in 
which the vacuum has been incidentally determined, or they have 
been made with a view of more equally distributing the vacuum 
throughout the smoke-box. Mr. Webb’s divided smoke-box and 
Mr. Adam's vortex blast pipe are good examples of the latter. 
Other valuable experiments bearing on this subject might be 
mentioned, in trials of Mr. Macallan’s variable blast pipe on the 
Great Eastern Railway, and experiments carried out on the 
Paris, Lyons, and Mediterranean Railway, where great differences 
were found to exist. 

In ‘* Trials of an Express Locomotive,” by Messrs. Adams and 
Pettigrew, published in ‘‘ Minutesof Proceedings” of the Institution 
of Civil Engineers, vol. cxxv., session 1895-96, some readings are 
recorded which are not as Mr. Cotton ‘‘expected.” There we find 
with a blast pipe giving more equal distribution than the ordinary 
type, a vacuum of 15°Qin. of water at base of chimney, 12°Sin. in 
centre of vortex—if Mr. Cotton will allow the word—and only 
9°Qin. in the middle of the tubes ; or taking a mean of the five trials, 
a difference of 1'05in. is recorded in less than half the diameter 
of the tube plate. 

It is noteworthy that with the vortex blast pipe, accompanied 
by the usual grate area, initial fire lifting is checked to such an 
extent that spark arresters can be dispensed with. Thus practical 
engineers have aimed at keeping the larger and more destructive 
cinders in the fire till the dangerous elements are abstracted, and 
pounds of pressure added to the steam gauge rather than pounds 
sterling damage incurred, or the heat efficiency of the smoke-box 
deposit increased. That Mr. Weatherburn’s method would be 
followed by still better results both practice and theory—in the 
true sense of the word—go to prove. JAMES Baxter. 

London, August 20th. 


FROM LOCOMCTIVES. 





THE GRAPHICS OF THE GYROSCOPE. 


S1r,—Absence in the country has prevented me from replying to 
Mr. Jordan. I thank him for the trouble he has taken, in vain, I 
am sorry to say, for it is obvious that he has not yet understood 
my question, and I gather from his letter that he does not under- 
stand either graphic statics or graphic dynamics. In this he is 
not singular, and I fancy he won find the perusal of such a 
treatise as, for example, that of Professor R. H. Smith, of interest 
and value, 

At any infinitely small moment of time a gyroscope may be con- 
sidered at rest and controlled by forces which can be expressed in 
dimensions and amount by scaled right }ines. Thus gravity can be 
shown by a vertical line passing through the centre of the revolving 
disc. This cannot be balanced by any single line of force at an 
angle toit. Two or more forces must be employed. 

In so far as I understand Mr. Jordan, the ie ae forces which 
he employs are at right angles to the line of gravity, and so, by all 
the laws of dynamics, incapable of producing the proposed result. 

Perhaps the nature of the whole question may be better under- 
stood if I put the facts thus:—At one end of a suitable beam 
capable of rotating in a horizontal plane round a centre fixed at 
the other end of the beam, is mounted a fly-wheel weighing one 
ton. The bearings of this wheel on the beam carry each half a ton. 
Let, now, the wheel be caused to rotate rapidly while the beam is 
prevented from rotating round the before-mentioned centre ; the 
bearings still carry each half a ton. Let the beam be set free to 
revolve in a horizontal plane, and the bearings of the fly-wheel are 
immediately relieved of half a ton each ; that is tosay, the fly-wheel 
now has no weight, only mass. How is it possible for any force 
acting in the plane of rotation of the horizontal beam to neutralise 
the force of gravity at right angles to it? There must be more 
than one force at work. I want to see a diagram of these forces 
drawn to scale for any given conditions of experiment. 

August 12th. HAMBER WILSON. 





RAILWAY CLERKS AND THE FACTORIES BILL. 


Sin,—With reference to the above, in view of the fact that the 
Factories and Workshops Bill has now passed its third reading, I 
shall be obliged if you will allow me a small space in the columns 
of your valuable paper to give publicity to an amendment which 
did not come before the public during the discussion on the 
measure. 

This was an amendment moved in Committee by Sir Fortescue 
Flannery, M.P. for Shipley, Yorks, to extend the provisions of the 
Factory Act to railway companies’ offices. Unfortunately the 
Committee would not accept the amendment, and I would like to 





draw the attention of the public to the necessity of this alteration. 
Every provision is made by the railway companies—-under pressure 
from the Factory Inspectors—for the safeguarding of the lives and 
limbs of the manual workers in the railway shops and on the 
permanent way. Much has been done of late years to protect the 
employés from injury, but the clerk is excluded from all the pro- 
visions of the Factory Act, the Railway Regulations Act, &c. 
Surely it is to the interest of the railways equally as muck to 
protect so important a section of the service from defective savitary 
conditions, and positions of danger, as their other grades, at least, 
especially when we consider how much the accurate working and 
dividend-earning capacity rest in the hand of the clerks. 

Their duties are such that sanitary conditions are of essential 
importance in their daily avocations, yet whilst there is little to 
complain of in the chief offices, say at Derby, Horwich, Edinburgh, 
Glasgow, Liverpool-street, St. Pancras, &c., there are many 
toon ie of railway offices, both in London and the provinces, which 
are a disgrace to the owning companies. Usually the traffic offices 
on our stations or the telegraph offices are built in the most insani- 
tary position. We see offices over buffer stops—offices which 
neither protect the clerks from wind or rain; in some cases old 
warehouses have been brought into use, or buildings put up years 
ago for two clerks are now made to suffice for nineor ten. These and 
many other cases are in glaring evidence, and I venture tosay that 
there is not one office in every ten—exclusive of the chief offices of 
the various companies—which would pass an inspection for air 
space, sanitation and cleanliness. 

I know of cases innumerable where offices have not been 
whitewashed or painted for fifteen and sixteen years. 

I hope that some of your readers in the railway service will take 
this matter up, and let the general public know what a grave 
question this really is. 

J. E. S. CHALLENER, 
Gen. Sec. Railway Clerks’ Association. 
11, Bank-chambers, Doncaster, August 14th. 





COMMERCIAL SPANISH. 


Sir,—The Spanish Chamber of Commerce in London is 
establishing classes for the study of the Spanish language, which 
are to commence in September next. These classes will be con- 
ducted by competent native teachers, and are intended to assist 
those who are engaged in commercial houses in London where a 
knowledge of the Spanish language is required. The fees will be 
very moderate. This development of the work of the Spanish 
Chamber of Commerce will undoubtedly be of sufficient public 
interest to warrant our asking your aid to enable us to make 
known the formation of these classes. Full particulars may be 
obtained by personal or written application to the secretary. 

MANUEL R, AMERIGO, S :cretary. 

20, Mark-lane, London, E C., August 20th. 








WRECK STATISTICS FOR 1900. 





THE statistical summary of vessels totally lost, condemned, Xc., 
now pub'ished by Lloyd’s Register, shows that, during 1900, the 
gross reduction in the effective mercantile marine of the world 
amounted to 848 vessels of 677,182 tons, excluding all vessels of less 
than 100 tons. Of this total, 296 vessels of 386,304 tons were 
steamers, and 552 of 290,878 tons were sailing vessels. As regards 
steamers, the present return exceeds the average of the previous 
nine years by 16 vessels and 27,554 tons ; as regards sailing vessels 
it is below the average by 274 vessels and 83,968 tons. The figures 
relating to steam and sailing tonnage owned in the United King- 
dom are below the average by 14,000 and 20,000 tons respectively. 
Apart from vessels broken up, condemned, &c., the United King- 
dom steam tonnage lost during 1900 is below the average of the 
preceding nine years by about 20,000 tons, while the tonnage owned 
has increased during that period by over 3} million tons. 

The summary exhibits interesting data as to the relative 
frequency of the different kinds of casualty, &c., which conclude 
the existence of vessels. Strandings and kindred casualties which 
are comprised under the term ‘‘ wrecked,” are much the most 
prolific cause of disaster. To such casualties are attributable 
47 per cent. of the losses of steamers and 45 per cent. of the losses 
of sailing vessels. The next most common termination of avessel’s 
career is by condemnation, breaking up, &c.; about 17 per cent. 
of the vessels removed from the merchant fleets of the world are 
accounted for in this manner. Of the remaining causes of loss, 
collision is the most general for steamers, about 12 per cent.; 
while, for sailing vessels, cases of abandonment at sea come next in 
orderof frequency, also about 12 per cent. Cases of abandoned, 
foundered, and missing vessels, may perhaps be regarded as 
frequently more or less similar in the circumstances of loss, If 
these be taken collectively, they comprehend 19 per cent. of the 
losses of steamers, and 28 per cent. of the losses of sailing vessels. 

The return has been compiled by Lloyd’s Register in such a 
manner as to enable a comparison to be made between the per- 
centages of loss suffered by each of the principal merchant navies 
in the world. Great as the absolute annual loss of vessels belong- 
ing to the United Kingdom appears to be it is seen to form a very 
moderate percentage of the mercantile marine of the country, and 
to compare favourably with the losses sustained by other leading 
maritime countries. The merchant navies which exceed a total of 
1,000,000 tons are those of the United Kingdom, the British 
Colonies, the United States of America, France, Germany, and 
Norway. Of these countries, the United Kingdom and the 
British Colonies show the smallest percentage of loss, viz., 2°39 


and 2°34 4 cent. respectively of the vessels owned ; Germany 
follows with 3°39 per cent.; and Norway is the highest with 6°39 
per cent. As regards steamers, while the percentage for the 


United Kingdom stands at 1°95, the average of the percentages of 
loss for the other five countries is 2°53. For sailing vessels, the 
other five countries show an average percentage of 5°09 as com- 
pared with 4°01 per cent. for the United Kingdom. The per- 
centages given at the end of the preceding paragraph suggest that 
steamers have a much greater immunity from disaster than have 
sailing vessels. This inference is borne out if the losses, &c., sus- 
tained by the chief remaining merchant fleets of Europe be also 
taken into account. While the losses of steamers amount only to 
2 per cent. of the number, and 1°8 per cent. of the tonnage 
owned, the losses of sailing vessels reach 5°1 per cent. of the 
number, and 4°6 per cent. of the tonnage. 
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REVIEW OF MARINE ENGINEERING DURING 


THE LAST TEN YEARS.* 
By Mr. James McKeEcunig, of Barrow-in-Furness. 
(Concluded from page 184.) 


| large number of passengers of all classes, Such considerations as 
at which voyages may be eco- 
The cylinders of the Ortona’s engines, Figs, 32 
} and 33, are 30in., 50in., 83in. diameter by 54in. stroke, and on 
| trial the mean indicated horse-power was 8550 indicated horse- 


these put a limit on the — 
| nomically made. 


A SIMILAR comparison between two cargo steamers may be | Power at 81°9 revolutions, 


uggested by reference to the s.s. Volta, completed in 1892, 


Fig. 31. 


The engines of the King Alfred are illustrated as typical of 


Ist Class Cargo Stean-cr, 


«© Bornu and Sokoto” (Modern). 
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and s.s. Sokoto, constructed quite recently ; both are for the same 
owners and work in the same trade, and the engines of the 
Sokoto are illustrated in Fig. 31. The Volta has single screw, 
triple-expansion engines, 23in., 38in., 6lin. by 42in., 160 1b. pressure, 
the power being 1400 indicated horse-power at 70 revolutions, the 
specified piston speed being 500ft. per minute. The Sokoto’s 


engines are 23in., 38in., 63in. by 45in., 180 lb. pressure, single- | 


screw, the power being 1800 indicated horse-power at 85 revolu- 


tions, the piston speed thus equalling 650ft. per minute. The | 


only other notable changes are the addition of a feed heater 
to the later boat, and the substitution of a propeller having cast 
steel boss and bronze blades for the cast iron propeller used in the 
earlier ship. 

The s.s, Ortona, built in 1898 for the Pacific Steam Navigation 
Company, may be considered as an example of present-day ship- 
building and marine engineering, as she is intended to maintain 


Twin Screw Steamer, 


*Ortona" (Pacific Liner). 





Port Engine. 


naval practice to-day—Figs. 34 to 38—and the dimensions are given 
fully with those other ships on Tables VIII. and IX. A reference 


| to Plates 66 and 67 of Mr. Blechynden’s paper ten years ago will 


show the great changes made in naval engines, 

Encl engines.—The high-speed of rotation of the destroyers’ 
engines, which run up to 420 revolutions per minute, may make it 
almost a necessity to adopt the closed-in system in combination 
with forced lubrication. The advantage of this will be appreciated 
when it is stated that the space between the twin sets of engines in 


most of the destroyers does not exceed 34ft., the starting plat- | 


forms being, as a rule, at the forward end. On Fig. 39 there is a 
drawing of one of Yarrow’s closed-in engines, and by way of con- 
trast there is reproduced in Figs. 40 and 41 the front and end 
elevations of an engine of corresponding type but open, also illus- 
trating a system of forced lubrication for destroyers’ engines. Any 
doubt entertained as to the practicability of carrying out the sys- 
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an all-round fairly high ocean speed on one of the longest voyages 
in the world, carrying a good paying cargo—proportionally much 
greater than that carried by fast Atlantic liners—in addition to a 





* The Institution of Mechanical Engineers. 


tem in destroyers of thirty knots speed has been dissipated by the 
success of one of the British boats, which is working satisfactorily 
with closed engines and forced lubrication. The new arrange- 
ment, however, calls for a greater faith on the part of the engineer 
in charge, who is not able to see at all times the condition 








and pins, But as the whole subject has already been discussed 
at the Institution of Mechanical Engineers in a paper read in July, 
1897, by Mr. Alfred Morcom on “ High-speed Self-lubricating 
Steam Engines,” it is not necessary here to do further than indicate 
progress, 

Auxiliary machinery: Piston packings.—The increase in steam 
pressures has involved several probl in cc tion with the 
auxiliary machinery on board ship. In some of the early high. 
pressure naval machinery there was considerable leakage in the 
auxiliary as well as main engines through piston and slide-rod 
glands having asbestos packing. In one case a packing was 
substituted, consisting of powdered white metal, blacklead, and 
mineral grease mixed together and held in position in the glands 
or stuffing-box by vulcanite rings inserted at top and bottom. It 
proved efficient, and, even in the case of some of the main engine 
glands, this same packing was substituted for asbestos, the ordinary 
metallic packing being retained in the upper gland ; but here the 
retaining rings were of metal instead of vulcanite, and there was 
no leakage during the two years of the use of this packing 
in the lower gland of the high-pressure cylinder of an engine 
when working at all powers from 3000 to 12,000 horse-power. In 
the case of an engine for running a dynamo the tightness was of 
corresponding duration. A development in the a directicn 
has recently taken place, it having been found that, under usual 
circumstances, metallic packing is unnecessary for the piston and 
slide rods of the low-pressure cylinder. Soft Lac eng | in these 
positions behaves satisfactorily, and does not require the skill in 
attention and overhaul that many metallic systems involve. In 
the Navy most low-pressure glands are now being fitted with soft 
non-metallic packings, 

The question of the coal consumption of auxiliary machinery has 
occupied much attention, and valuable data are to be found in the 
| admirable papers read by Sir John Durston, K.C.B., Engineer-in- 
| chief of the Navy, and Mr. H. J. Oram, Chief Inspector of Ma- 
| chinery, at the Institution of Civil Engineers, and by Sir John 
| Durston at the Institution of Naval Architects, There can be no 
doubt that a saving could be effected by pounding many of the 
engines, but in naval ships, at least, the necessary increase in 
weight is an objection. Flat slide valves, with relief rings at the 
back where necessary, should replace piston slide valves. Nearly 
all the piston slide valves in the auxiliary machinery of naval ships, 
| at all events, have, until recently, been solid, and although they 
| may be tight when new they soon wear, with the result that con- 
stant leakage to the condenser goes on. Where such piston valves 
require to be fitted, they are now supplied with ‘“‘restricted expan- 
| sion” rings similar to those fitted to the main pistons, 

The closed exhaust system of dealing with the exhaust steam 
| from auxiliary machinery, introduced by Sir John Durston, con- 
| sists in connecting the auxiliary exhaust mains to the evaporator 
| steam coils, and to the low-pressure cylinder chests of the main 
| engines through suitable stop valves. The direct connections to 
| the auxiliary condensers are kept closed by spring-loaded valves 
| set to lift when the pressure in exhaust pew rises above a desired 

amount. Sentinel valves are fitted and set to blow off at 30 lb.— 
above atmosphere. The result of this arrangement is that the 
condensers only receive such steam as the evaporators cannot con- 
dense in their heating coils. The connections to the low-pressure 
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Twin Serew Steamer, 
‘*Ortona™ (Pacific Liner). 


Fig. 33. Port Engine. 
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| chests when opened allow the exhaust of the auxiliaries to be used 
in the low-pressure cylinders. 
against a higher back pressure, but as they are at most two-stage 


compound e' 
desirable, and steadies their running, The great advantage of the 


The auxiliaries have to work 


ines, this leaves them perhaps as large a range as is 
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OTHER HaLrF OF CYLINDER SIMILAR TO OTHER END, PLATE 11 
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system is that it allows the latent heat of the exhaust steam to be 
usefully employed, instead of passing to the condenser. 

It has been suggested that much of the auxiliary machinery 
should be operated by electricity, and it seems probable that where 
extensive use is made of the current, admitting of an economical 
system of generation, good results might accrue, especially in the 
driving of fans and other gear situated at present at considerable 
distance from the main steam leads. But the experience of some 
of the superintending engineers and also of the United States naval 
authorities who have tried the electrical system ‘‘has not been 
altogether favourable.” One difficulty to be guarded against is the 
application to such mechanism as requires a great initial impulse— 
as in the case of anchor gear, for instance, where the steam stored 
up overcomes a sudden and heavy load. There are reasons also for 
not adopting electric drive for any of the auxiliaries upon which 
the main engines are directly dependent. In the case of some of 
the auxiliaries, too, the efficiency must be the first consideration 
apart from economy. 


screws running idle so as to reduce the consumption at cruising 
speed ; but it is possible that this may be achieved by other 
means, especially if the three propellers are found to reduce the 
propulsive efficiency. It may be incidentally mentioned that, to 
achieve the same result, an engine was built some years ago in 
which a fourth or “‘ additional ” cylinder was introduced to act as 
a first stage cylinder or to be idle as the conditions suggested. 
The cylinder had all the necessary connecting pipes, passages, 
links, and valves, but when the engine was working at full power 
the piston of the added cylinder was retained in equilibrium, the 
s.eam passing to the second stage cylinder, where it worked at its 
initial or full pressure. When steaming at low power the extra 
cylinder came into operation, and thus there were four stages of 
expansion. This system was fitted to a Russian volunteer ship, the 
Queen Olga, but the vessel has been continuously worked at full 
power, so that there are no data as to the actual economy under 
the varying speeds of naval manceuvring. 

Steamship speeds.—In the ten years considerable progress has been 





TaBLE VII,—Showing the Number of Large Ships owned by Various Nations in 1891 and 1901. 


(Prepared from Lloyd's Registry Returns.) 
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Direct acting v. crank pumps.—In this connection some results of 
trials made with crank shafts and direct-acting pumps are recorded 
on Table XI. The direct-acting pumps were all of the Weir 
standard pattern. The footnotes on Table XI. give the dimensions 
of cylinders and pumps in each case. 
that the steam consumption of the crank shaft pump, both when 


working high pressure and compound, is much higher than with | 


the direct-acting pump, the steam consumption for the simple 
working being 67°8 lb., as against a mean of about 481b., whereas 
with compounding the difference is equally marked, and the 


Elevation of Enclosed Torpedo Boat Engines 
(Yarrow, Poplar.) 
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mechanical ¢ fficiency is quite 10 per cent. better with the direct- 
acting pumps. 

The propeller.—Turning now to speeds attained with steamships, 
it can scarcely be said that appreciable progress has been made in 
connection with the solution of propeller problems ; but the length 
of this paper already precludes any discussion here of the subject. 
There is a growing tendency in favour of twin screws, largely 
because of the security they afford against complete breakdown, 
and something like 5°5 per cent. of all steamers now constructed 
are of this type. ‘Treble screws have been adopted for one or two 


It will be seen from the table | 


16} —| 9 


| made in the direction of speed. 
| vessels whose speed exceeded 20 knots, now there are fifty-eight, 
| as shownin Table X., which records the number of fast ships owned 
| by the various nations at the end of last year and in 1891. The 
vessels between 19 and 194 knots speed have doubled, numbering 
now thirty-four ; and Great Britain, it is interesting to note, holds 
a high position, due in part to the number of high-speed Channel 
| steamers in the Irish Sea, North Sea, and English Channel. The 

French, Belgian, and_Holland high-speed steamers are principally 
| Channel boats, but the five German vessels, and the four of the 


| United States, are ocean liners. The highest speed attained ten | 
| years ago was 25 knots, recorded for a British-built Brazilian tor- | 
| pedo boat, the fastest British Navy torpedo boat being 224 knots ; | 
now the record is held by the steam turbine-propelled destroyer | 
Viper, of his Majesty’s Navy, which has attained a maximum of | 


37°113 knots, and a mean for one hour of 36°581 knots. The 
highest ocean speed ten years ago was 20°7 knots, by the Paris and 
New York ; to-day the highest speed on an ocean run has been 
achieved by the German liner Deutschland, which has maintained 
an average of 23°51 knots, while the best speed got with Channel 
steamers is that attained by the City of Dublin Steam Packet Com- 
pany’s steamers on the cross-Channel run—23°62 knots, with steam 
of 171lb. pressure, the power being 8500. These vessels, of 
3096 tons builder’s measurement, have four-cylinder triple-expan- 
sion engines, with four double-ended boilers worked on the closed 
stokehold system. 

A comparison of high-speed steaming : Weights and space occupied. 
—On Table VIII. there is given a list of dimensions of typical ships of 
to-day, including the two fastest Atlantic merchant vessels, the 
Deutschland and Kaiser Wilhelm der Grosse ; the fastest armoured 


cruiser, H.M.S. King Alfred ; the largest ship ever built, the Celtic ; | 
a typical Channel steamer with a cruiser of corresponding size ; | 
There are | 


and, finally, a typical moderate-sized merchantman. 
several points of interest in the comparisons, but attention need 
only be called to one or two. It will be seen that the Deutschland 
is fitted with Howden’s system of draught ; the Kaiser Wilhelm 
der Grosse has an open stokehold with natural draught ; and the 
King Alfred is fitted with the Belleville boilers ; and here, also, we 
have a comparison between merchant and naval practice. The 
naval engineer has not only less space, but less der given him, 
the power per ton of machinery being almost double that in the 
correspondingly fast liners, while the superficial area occupied by 
the engine and boiler space per unit of power is about 25 per cent. 
less. The ratio of heating to grate area is 39 in Howden’s system, 


32 in the open stokehold system, and 31 in the Belleville boiler | 
The comparison may be completed by a statement that | 


system, 
in the case of the New York and Paris, which were the fastest 
Atlantic vessels ten years ago, the power per ton of machinery was 
6°75 indicated horse-power—about the same as in the present-day 
Atlantic liners ; the superficial area of machinery space 0°54 square 


In 1891 there were only eight | 


of machinery, as compared with 9 indicated horse-power in the 
case of the Channel steamer. 

As to the weights of machinery, it may be interesting here to 
compare these with those of ten and twenty years ago. In 188], 
the average for merchant ships was recorded as 4°66 indicated 
horse-power per ton, while in 1891 the average for cargo boats was 
4°8, and now about 4°4. For the fastest liner the weight ten years 
ago was about the same as it is now—6'7 indicated horse-power 
per ton, but generally there is now more boiler power and addi- 
tional weight in the machinery. In Channel steamer work there 
has been an increase in the power per ton of machinery. In naval 
practice there has been a marked diminution in weight, the rate in 
1881 being 6} indicated horse-power per ton of machinery, in 189] 
10 indicated horse-power per ton, and now 12 indicated horse- 
power, all for natural draught. 

As a complement to this table there is given on Table IX. a com- 
parison of the space occupied by machinery in the latest built naval 
ships with cylindrical boilers, in the modern water-tube boiler war 
vessels, and in various types of merchantmen, including the high- 
speed Atlantic liner, Kaiser Wilhelm der Grosse, Deutschland, and 
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Campania, the immense cargo carricr, Celtic, the Channel steamer 
Duke of Cornwall, and the general trader, Indrani. From this it 
will be seen that the Atlantic liners, with cylindrical boiler , 
require fractionally more stokehold floor space per unit of power 
| than the Belleville boiler ships, the average being about 0°28 square 
foot, as compared with 0°25, while the cylindrical boiler warship 
required 0°35, as indicated by the figures for the Majestic and th e 
| Crescent. In the case of the Pelorus, which is fitted with tho 


TaBLeE VIII.—Dimensions and Weights of Machinery of Typical Modern Steamers, 


ie Deutschland. 


Name of ship 


Kaiser Wilhelm der 
rosse. 


H.M.S. King Alfred. Celtic. 











Builders 


Vulcan Co., of Stettin 


Vulcan Co., of Stettin 
Limited, Barrow. Belfast 

OWS .0 ce +s 00 Hamburg-American North Gerroan Lloyd British Admiralty White Star 
Year when comp'eted 1300 1898 Now building 1901 
Length overall... .. .. .. « 684ft. 648ft. Thin. 529ft. 6in. 697ft. 5in. 
Length between perpendiculars 662ft. 9in. 625ft. 500ft. 680ft 
Breadth eee <e 67ft. 66ft. 71ft. 3in. 75ft. 44in. 
Depth (moulded) 44ft. 43ft. 39ft. 6in. 48ft. 44in. 
Gross tonnage .. 16,502 tons 14,349 tons 8700 tons 20,880 tons 
Draught . 29ft. 28ft. 25ft. 10}in. 33ft. 

23,620 tons 20,880 tons 14,200 tons 33,550 tons 


ivisplacement 
Type of engine .. 
expansion - Schlick 
system 

Number of cranks pt tae _ 4 
Diameter of cyinders in each engine, in... .. ‘ 36-6 86:6 

103 -9-106-3-106-3-73-€ 
Stroke of piston... ..... .. 72-Sin. 
Piston speed, feet per minute 


- 6 cylinders, quadrup’e- 


4 cylinders, triple-expan- | cylinders, triple-expan 


sion—Schlick system siva—Yarrow, Schlick, expansion 
and Tweedy 
4 4 + 
52—89-7-96-4—96-4 814—43}—71—S1} 33—474—68 - 98 


j 
68- Sin. 48in. 63in. 
Me 06 


? 


. — 882 q _ 
Number aud type of boiler 12 D.E. and 48. ended 12 D.E. and 28. ended 13 Belleville with econo 8 double-ended 
misers 

Number of furnaces .. 112 104 43 48 
Steam pressure .. .. 220 Ib. 178 lb. Poilers 300, engines 250 210 Ib. 
Total heating surface 85,468 sq. ft. 84,285 sq. ft. 72,001 sq. ft. 41,680 sq ft. 
Total grate area .. 2188 sq. ft. 2618 sq ft. 2313 sq. ft. A 1014 sq. ft. 
System of draught os 5 Howden's Open stokehold Natural Assisted draught 
Total indicated horse-powcr . 35,000 30,000 30,000 13,000 
ne, Sa 23-51 knots 22-79 knots 23 knots 16-0 knots 
Superficial area of engine and boiler spaces per 

LEP. Be) Popee naka. baie tens ee! leh oe « 0-425 sq. ft. 0-42 sq. ft. 0-346 sq. ft. 0-96 sq. ft. 
Total weight of machinery, including water.. 5670 tons 4460 tons 2500 tous 2975 tons 

oo se se 6-35 6-71 12 4-37 


1.H.P. per ton of machinery.. 





merchant vessels for shallow river service, three-cylinder engines 

on the triple compound system being fitted athwart the ship with 

cranks running fore and aft, each driving a separate screw, and 
connected by a coupling-rod at the forward end of each crank. | 
This arrangement secured the advantage of triple expansion, and | 
enabléd the screws to be of less diameter than would have been | 
the case with single or twin propellers. These instances, however, | 
are exceptional. In naval practice there are several applicaticns | 
of treble screw propulsion, each screw having an independent | 
engine. This system, however, was adopted not so much because | 
it increased the propulsive efficiency—it is very doubtful if such is | 
the case—but because it enabled the centre engine and screw to 
be alone used for comparatively low speed, with the two side 


foot per indicated hor -power, rather more than in the modern 
liner ; and the ratio with the closed stokehold system of forced 
draught 38 square feet of heating surface per square foot of grate. 
Alike in the moderate-sized cargo steamer Indrani, and in the 
Celtic, the power per ton of machinery is about 50 per cent. less 
than in high-speed Atlantic liner practice, while the space occupied 
per unit of power is about double. The comparison of the Channel 
steamer Duke of Cornwall, and his Majesty’s second-class cruiser 
Juno, or Doris, is the more interesting, as both vessels have cylin- 
drical boilers, and work with a closed stokehold. Here the aval 
| ship, although working with a lower steam pressure, has the advan- 
| tage of a higher piston speed, with lighter engine and boiler 
| scantlings, and theref.re gets 10°88 indicated horse-power per ton 


Vickers, Sons, & Maxim Harland and Wolff, .f 


t cylinders, quadruple- 4 cylinders, triple-expan 


Duke of Cornwall. Juno and Doris. Indrani. 


N. C. and A. C. 





‘N.C. and A. Co. N.C. and A. Co. 
L. and N.W. Ry. Co. British Admiralty 
1898 896 


T. B. Royden and Co 
1804 


325ft. 6in. 870ft. 3in. 4llft. 2in. 
5ft. 350ft. 890ft. 9fin. 
87 ft. 54ft. 47ft. llin. 
17ft. 6in 84ft. lgin. 82ft. 8in. 
1540 tons 3773 tons 4994 tons 
15ft. 3}in. 20ft. Gin. 25ft. 
2830 tons 5600 tons 10,930 tons 


3 cylinders, triple- 3 cylinders, tr ple- 


sion—Yarrow, Schlick expansion expansio. 
and Tweedy 
4 3 3 
22}—34—88} —38} 33—49—74 27—44 -72 
33in. 39in. 48in. 
3880 910 640 
48. E cylindrical 8 3. E. cylindrical 2 D. E. cylindrical 
16 | 24 8 
180 Ib. 155 Ib. 180 Ib. 
10,772 ¢q. ft. | 18,750 sq. ft. 6108 sq. ft. 
17 sq ft. | 599 sq. ft. 192 sq. ft. 
Closed stokehold forced | Closed stokehold forced Natural 
| 5520 9830 2120 
| 19-75 knots 20 knots 10-75 knots 
| 0-405 sq. ft. 0-44 sq. ft. 949 sq. ft. 
| 612 tons | 904 tons 455 tons 


9-02 | 10-88 4-66 


small tube express water-tube boiler, the space occupied is highest, 
being 0°384. Turning to engine-room space, there is considerable 
variation, and it is to be noted that in the two latest classes of 
cruiser there has been a material reduction—0‘11 square foot— 
although the Campania, with her five cylinders and three cranks, 
comes out ata very low rate. Butit should be remembered that 
whereas in the merchant ship there is no limit to the height of the 
engine, in warships the necessity for protection makes tandem 
eylinders impossible. The space occupied per unit of power in 
Atlantic liners is certainly satisfactory. Here there must. bea 
great pressure put upon the designer to economise space, because 
of the great value of the area of the various decks ; the average 
revenue per square foot of deck, excluding only engines and boiler 
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spaces and uptakes, in one of the latest liners on the various decks 
is as given below. 
When it is noted that this particular ship makes from twelve to 








The success of the Parsons turbine has brought several others 
into the field, and although experiments have been made at Barrow- 
in-Furness with several of these, they are not sufficiently advanced 


Fig. 42. 
Arrangement of Turbine Machinery 
for proposed Steamer 








of 7,000 I.H.P. 


(Shown on larger scale Figs. 43 and 44.) 







































































Fig. 43. 
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Clyde, will also yield most important data. As to the relative 
space occupied, the sections, Fig. 43, show the difference at 
a glance, and the weight and space occupied for turbine 
machinery and reciprocating engines of 7000 indicated horse- 
power are as follow :— 


Reciprocating Turbine 
gines. machinery. 
Weight in engine rooms and funnel 
GMNNRR... os se oe ce ce SO -- 190 tons 
Floor space -. 911 sq. ft. «- 911 sq. ft. 


Cubic capacity required by engines 14,430 cu. ft. 10,500 cu. ft. 
Summary of results.—In conclusion, the author desires to_grate- 
fully acknowledge the services of many friends who have contri- 
buted data for this paper, and to briefly summarise the results 
attained during the ten years. Steam pressures have been increased 
in the merchant marine from 158 lb. to 197 lb. per square inch, the 
maximum attained being 267 lb. per square inch, and 300 1b. in the 
naval service. The piston speed of mercantile machinery has gone 
up from 529ft. to 654ft. per minute, the maximum in merchant 
practice being about 900ft., and in naval practice 960ft. for large 
engines, and 1300ft. in torpedo boat destroyers. Boilers also yield 
a greater power for a given service, and thus the average power per 
ton of machinery has gone up from an average of 6 to about 
7 indicated horse-power per ton of machinery. The net result in 
respect of speed is that while ten years ago the highest sustained 
ocean speed was 20°7 knots, it is now 23°38 knots; the highest 
speed for large warships was 22 knots and is now 23 knots on a trial 
of double the duration of those of ten years ago; the maximum 
speed attained by any craft was 25 knots, as com with 
36°581 knots now ; while the number of ships of over 20 knots was 
eight in 1891, and is fifty-eight now. But probably the result of 
most importance, because affecting every type of ship from the 
tramp to the greyhound, is the reduction in the coal consumption. 
Ten years ago the rate for ocean voyages was 1°75 lb. per horse- 
wer per hour ; to-day, in the most modern ships, it is about 1°51b. 
‘en years ago one ton of cargo was carried 100 miles for 101b. of 
fuel, whereas now, with the great increase in the size of ships and 
other mechanical improvements, the same work is done for about 
4 lb. of coal—a result which means a very —_ saving when applied 
to the immense fleet of over-sea carriers throughout the world. 








Free Trips.—The St. Louis Transit Company, which seems to be a 
most philanthropic institution, on July 23rd posted the followi 
notice in all its cars :—During this period of excessive heat, cal 
until further notice, children ten years of age or under, and one 
member of the family whose parents are unable to pay transporta- 
tion, will be permitted to ride free on Transit Company lines to 
Forest, O’Fallen, Tower Grove, and Carondelet Parks, on presenta- 


Fig. 44. 








Comparison between the Turbine (Fig. 42) and Reciprocating Engines of 7000 H.P. for Channel €ervice 


fifteen round voyages in the year, it will be recognised that every | 
square foot which the engine d igner saves on the four decks indi- | 
cated, ensures a possible year] 
of £20, without any appreciable increase to expenses, 


Passenger revenue possible on each trip per square foot of deck in 
modern Atlantic liner. 


Summer. Winter. 
Per sq. ft. Per * ft. 
d. 8s. d. 
wo £8 


8. 
Promenade . 4 

Upper . 510 42 
Main » £8 24 
Lower . 48 24 


The steam turbine.—Any review of marine engineeri rogress 
would be incomplete without a reference to the posaibilitios of pro- 
pulsion by steam turbines; but at the end of a paper already too 
long, only a casual reference to the subject is possible. In electric- 
light work, the steam turbine has become a most efficient motor, 
and exhaustive trials have demonstrated its economy in steam con- 
sumption, the actual rate of a 1000 kilowatts set having been 
9°19 kilos, per kilowatt hour, which may be accepted as equalling 
about 124 Ib. per horse-power hour. In the case of a long distance 
sea voyage ata uniform speed, and this is the condition prevailing 
in 99 per cent. of merchant steamers, there can be no doubt of the 
economy of the turbine. In such case it can be designed for the 
maximum load, which would be the average working load. For 
naval work, where the s is variable, the same advantages 
may not accrue, because the steam losses are practically constant 
Irrespective of the power being developed. Where weight is a 
primary factor, even this need not militate against its adoption, and 
thus it would seem as if the future would see a great development 
in this direction, Fig. 42 illustrates the design for a turbine-driven 
steamer of 7000 horse-power with three shafts, two of which are 
driven by low-pressure turbines, while the centre shaft motor is of 
the high-pressure type The turbines for driving the ship astern 
are incorporated with the low-pressure system, being fitted in the 
exhaust casings with a valve to the steam direct from the 
boiler to the astern turbines, in which case the low-pressure ahead 
turbines on the same shaft rotate ina vacuum. At the same time, 
the steam is cut off from the high-pressure turbine which also runs 
idle ina vacuum. _It will thus be seen that for driving ahead the 
steam passes through the high-pressure turbine, thence through 
self-closing valves to the two low-pressure turbines, and finally to 
the condenser ; but should the order be given to reverse the engines 
the main admission valve is closed, and the steam is then passed 
through other valves to the two astern turbines, which being of 
—_ area develop considerable power and speed sternwards, e 
self-closing valves prevent the steam passing to the horse-power 
motor. The change is easily made as all the valves are actuated 
from the same platform, and the arrangement is such that either 
of the side propellers may be driven ahead or astern separately, 


dition to the passenger earnings | 





TaBLE IX.—Space Occupied by Machinery in Typical Modern Naval and Merchant Ships. 



































| 1.H.P. | Floor space. 
| | Steam |—— ae : — 
| pressure. | (a) Full power Engine-room. | Boiler-room. 
Type of ship.| Name of ship. | ype of boiler | .D. - j = —| Total 
| Boilers. | (¥) Full power Mean Square feet | Mean | Sauare feet square feet 
| | N.D. Length x width per Length x width| per | per 
| Engines. | (c) Continuous | LHLP. | LHP. | Lae. 
} | 
Feet. Feet. | Feet. Feet. v4 a 
Battleship, | Majestic. Cylindrical. 155 (a) 12,000 43-5 x 46-0 (b) -200 79-5 xX 45-5 | (0) -362 (®) -562 
1895. 150 (6) 10.000 
(c) 6,000 | | 
| | 
Battleship, Duncan. Belleville. | 300 (6) 18,000 | 52-0 x 46-25 (6) +138 | 94-0 x 45-5 | (6) +283 |) +371 
1900. | 250 | 
Cruiser, 1892. Crescent. Cylindrical. | 155 (a) 12,000 40-0 x 46-0 (0) -184 93-5 x 87-0 | (0) -345 (®) -530 
150 (+) 10,000 | } 
| (c) 6,000 | | 
| } e es 
Cruiser, 1900. Hogue. Belleville. | 300 (4) 21,000 60-0 x 47-5 (0) +186 | 99-0 x 44-0 | () -26 (0) +396 
| 250 (c) 16,000 | 83-0 x 34-0 | 
} | 
Cruiser, 1901.| King Alfred. Belleville. 300 (b) 30,000 67-5 x 47-33 (L) +106 | £0-0 x 43-75 | (0) -24 () «246 
250 (c) 22,500 45-0 x 40-75 | 
45-0 x 32-0 | 
Cruiser, 1901. | Monmouth class. Belleville 300 (6) 22,000 59-0 x 41-0 (0) -1l 90-0 x 39-0 | (b) -223 | (6) -839 
| and | 250 | | 45-0 x 84-0 | | 
| Niclausse. | ; | : , 
Cruiser, 1896. | Pelorus. Normand. | 3800 (a) 7,000 87-8 x 84-0 ()) +257 80-0 x 24-0 | (2) -384 (2) -649 
| | 250 (6) 5000 | | 
| (c) 8,500 
Torpedo boat Vixen. Vickers’ Ex- 250 (a) 6,000 29-0 x 18-0 C87 | 66-5 x 18-75 152 239 
destroyer, press type. 240 | 
1900. | 
Channel T.S.S. Duke of | Cylindrical. 180 (a) 5,517 27-0 x 53-75 | (a) -165 40-0 x 33-0 (a) -24 (a) -405 
steamer. Cornwall. } 
Cargo 8.8. Indrani. Cylindrical. 180 (b) 2,120 23-4 x 82-5 +436 32-0 x 34-0 518 “£49 
steamer. } . : 
Atlantic liner.) Kaiser Wilhelm | Cylindrical. 178 (6) 28,060 72-0 x 55-0 | “14 73 x 54 () -28) |) (}) -42 
der Grosse. | | 73 x 54 | 
| | 
| | | , 
Atlantic liner.| Deutschland. Cylindrical. | 220 (a) 35,000 &7-0 x 56-0 | 139 . x = 286 | 425 
xX o 
62 x 21 
Intermediate Celtic. Cylindrical. 210 (0) 13,000 | - _ _ - 96 
ner. | | ee c 
Atlantic liner| Campania. Cylindrical. 165 (6) 30,000 About } +093 About — 277 S71 
| 50-0 x 56-0 | 82-5 x 55-5 : 
| | 67-5 x 55-5 











or conclusive to enable results to be given here. The season’s | tion to the conductor of a doctor’s certificate certifying that in his 
work of the turbine-driven steamer King Edward, built on the | judgment these would be benefited by an outing. 
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REVIEW OF MARINE ENGINEERING—TABLES X. AND XI. 


TABLE X.—Showing the Number of Fast Ships owned by the Principal Maritime Nations in 1890 and 1901. 
(Prepared from Lloyd's Registry Returns ) 






























































| Holland, Austria-Hungary, Italy: 
| all Great | | United ; s ’ t ’ ) 
| | Germany. France. | Belgium. Russia. Japan, Roumania, Chili, 
Vessels, | Countries. | Britain. . | om. Spain, Sweden, and ‘Demark. 
| 1801. | 1901. | 1891. | 1901. | 1891. | 1901. | 1891. | 1901. | 1891. | 1901. | 1891. | 1901. 1891-1901. 1891. | 1901. 
| | 
2knotsandover..| 8 | 58 | 8|a|—| 5) —| 7/—!| 4|— | iy cee a | 3 
19 and 19} knots ..| 17 3+ 8 | 21 6 2 _ 3 _ — 3 | 3; — 4 a 1 
ee ee Tee Te SL ee foe 8 oe | me Brom ff ee fn ph - < 
ee ues oe ce -| 18 | 99 | 12 | 83 | — Rg Se pen) cates eel Eran, ane) Gott a 1 4 
17} 4 2 | % | ll | (18 3 We ie Se an ch eR ee, a he eg en oe a i 
ae 1s | 6 | 18 | 42 4 1 1j5j]— §|—/] 8j—j— a 8 
164 5, 2 | 28 — bi} 1 = 5 - 1 _ - - = = 1 
Mes 9; nmi wi-a 2 7 1 3 1} o}/—|/-—j|-|- 3 9 
153 5, 43 | 84 5|/wj]— 8 1 Ss ee ee eS a = 8 8 
SS » 41 | 121 38 7 _ 4 3 8 _ 16 1 1 — 2 1 12 
TaBLE XI.—Steam Consumption Trials of Crant Shaft and Direct-acting Pumps. 
Working Non-condensing. Working Non-condensing. 
| 
Type of pump 4 .| Crank Shaft Pumps. | Direct-acting Pumps. Direct-acting Pumps. 
| | | 
Simple or compound = | Simple. | Compound. | Compound. | Simple. Simple. | ound | Simple. 
ee aaa = A B Cc D a. | 2 G H 
Duration of trial min. . .. .. .. .. « 80 30 30 120 30 | 30 80 30 
Steam pressure at pump, Ib. persq.in. .. .. 127 157 99 | 108 147 140 106 98 
Revolutions, total .. .. 2... 2 os = 333 =| S619 232 | «=1499 733 =| «(808 858 189 
Revolutions, permin. .. .. .. - 12-76 20-63 9-4 12-45 24-48 | 10-26 11-93 6-3 
Displacement of bucket, total Ib. 21,050 $4,045 15,510 | - 48,471 153,348 | 72.500 42,200 22,300 
Displacement of bucket, per rev... .. .. .. 55 55 55 29 209-2 235 118 118 
Water pressure on gauge, lb. persq.in. .. .. 180 50 156 75 180 190 180 to 195 
Mean water pressure on bucket, Ib. per sq.in.| 179-75 51-88 34-62 | 160-45 73-3 187-8 182-2 186.2 
Steam used condensed and weighed, t. se” we 364 123 54 498 532 535 488 284 
Steam used, per rev. ae se el ee ee. we 0-95 0-1988 0-1915 | 0-3307 0-7265 | 1-738 1-363 1-502 
Water per Ib. of steam, Ib, .. .. .. 1. - 57-9 277 287-5 7-7 288 |} 185-7. 86-5 76-4 
Foot-pounds work on steam cylinder per Ib. of | | 
tn Se ba ee we ak om ae Se 29,200 41,490 27,250 | 7,253 51,830 | 68,710 40,000 36,610 
Foot-pounds work on pump per Ib. of steam . -| 24,040 33, 3,000 | 32,500 48,720 | 58,970 36,300 33,650 
Steam per I.H.P. Ib. ott Saar aS 67-8 47-8 72-7 53-2 38-2 81-1 49-5 54-1 
Steam per W.H.P. Ib. wall 82-5 59-7 6-2 | 61 40-6 | 33-6 54-6 58-9 
Mechanical efficiency ++ 0-824 0-802 0- | 0-873 0-941 0-926 0-908 0-919 








Trial A was made with a simple crank shaft feed pump (Weir make), 
—- two steam cylinders 8jin. diam., two pumps 6}in. diam. x 12in. 
stroke. 

Trials B and C were made with a compound crank shaft feed pump 
(Weir make), having two steam cylinders 5in. and 8}in. diam., two pumps 
6}in. diam x 12in. stroke. 

Trial D was made with a Weir direct-acting pump (feeding a boiler), 
having steam cylinder Sin. diam., pump 6in. . X din. stroke. 


Trial E was made with a weir ballast pump, having steam cylinder 
l0in. diam., pump 12}in. diam. 24in. stroke. 

Trial F was made with a twin compound Weir pump, having steam 
cylinders l4in. and 26in. diam., pumps 9}in. diam. x 24in. stroke. 

Trials G and H were made with the high-pressure half of the twin 
pump, having steam cylinder l4in. diam., pump 94in. x 24in. stroke. 





AMERICAN ENGINEERING NEWS. 
(From our own Correspondent.) 

Scrap steel castings.—F or some time steel scrap has been scme- 
what of a difficulty, there being no use to which it could be put in 
large quantities, but this material is now being utilised in the 
United States for the manufacture of steel castings of high quality, 


under the patents of Whall and Lundin, for what is known as | 


Jupiter steel. This is based upon the discovery that by adding 
certain ingredients at a fixed point in the melting of steel scrap, a 
product resulted which is equal to a very high grade of steel, with 
a tensile strength of 73,000 lb. on the Government testing machines. 
Edge tools can be made direct by casting, no forging or tempering 
being required, but only a final sharpening. The scrap includes 
steel of all kinds, plate shearings, wheels, broken shafts, turnings 
and borings, &c. ese are melted in open-hearth furnaces, and 
after the special ingredients have been added, the metal is tipped 
into a ladle carried by a travelling crane, and poured into moulds. 
It is used for castings of all sorts and sizes, chisels, hatchets, cog 
wheels, engine ports, crossheads, locomotive driving-wheel centres, 
rolling mill gears, stern brackets for the s.s. Prince George, and 
= pivots for the United States cruiser Olympia. The company 

as also a contract for 500 tons of Jupiter steel castings for the 
new battleships New Jersey and Rhode Island. These castings 
are required to comply with the specifications of the engineering 
bureau of the Navy Department. 

ae a tunnel—The Musconetcong tunnel on the Lehigh 
Valley Railroad has been lined with concrete on account of the 
rock roof occasionally caving in. The tunnel is straight, 4830ft. 
long, with a downward gradient in each direction from the middle. 
It was built in 1872 for a double line of rails, and has required a 

‘ood deal of attention and repair. The width at rail level is 
ft., with a height of 20ft. 10in. from rail to crown, with an 
arch radius of 13ft., the width at springing line being 26ft. The 
normal thickness of the concrete lining is 18in. at the crown, 2ft. 
at the springing line, and 2ft. 6in. at the base. There is no invert, 
the side walls resting on the solid rock footings. The lines of 
rails were gauntleted in such a way that while normally there 
was a single track in the middle, a track on either side could 
be thrown into operationina few minutes, thus providing against the 
possibility of a blockade. The centering was a traveller running 
on rails near the side of the tunnel and having a transverse working 
— 154ft. above the rails. The arch ribs were 4in. steel joists. 

e roof was drilled and blasted to remove loose rock and give the 
In concreting, lengths of 16ft. were done at 
the sides, and 10ft. lengths in the roof. Where there was much 
water coming through the rock, 3in. iron pipes were laid in the con- 
crete. The concrete was made with limestone in sizes from }in. to 
2}in., and was mixed very dry, so that water only flushed to the 
surface after long and hard ramming. The concrete was carefully 
rammed against the face of the forms, giving a sufficiently smooth 
finish without plastering. 

Light marine engines.—One of the Chicago ship and engine build- 
ing works is making a three-cylinder, three-crank compound engine 
for steamboat use, having steel back frames and front rods or 
columns. The single high-pressure cylinder is 12in. by J4in.; while 
the two low-pressure cylinders are 18in. by 14in. All the cylinders 
have double-ported balanced piston valves, with expansion “—. 
The crossheads are of steel, with adjustable bronze slippers. The 
crank shaft is 54in. diameter, with crank pins 54in. by 6Zin. The 
weight of the engine is about four tons. Another special type is 
a vertical tandem compound marine engine for small and medium- 
sized craft, which require economy in space and in fuel consump- 
tion. Stiff frame castings support the Jower—low-pressure— 
cylinder, while a conical connecting frame supports the upper 
cylinder and provides room for access to the stuffing-boxes. he 
low-pressure has a balanced slide valve. In the double-cylinder en- 
gines the high-pressure cylinder has a balanced piston valve, and 
the double-crank simple engines are designed for hard service, the 
engine with two cylinders 10in. by 10in. being equivalent to an 
engine with a single cylinder 14in. by 16in. For stern dle- 
wheel steamers, horizontal engines with long stroke cylinders are 
used, the larger sizes having cylinders 16in. by 72in. or 8in. by 
42in., while the small ones are 3}in. by 12in. Slide valves or double- 
ported balanced piston valves are used, with independent adjust- 
able cut-off. Some of the engines are four-cylinder tandem 
compounds, there being a pair of cylinders 9in. by 36in. and 16in. 
by 36in., on each side. These works have built a number of light- 
draught stern-wheel steamers, 50ft. to 125ft. long, for service on 
small foreign rivers, They are ship in sections, The larger 


required clearance. 


size has an engine with two cylinders 10in. by 48in., rated at 
125 borse- 
and tow 


It will carry 100 tons of cargo on 30in. draught, 


wer, 
tons, 





| Steel railway axles.—At the recent annual meeting of the 
| American Locomotive Superintendents’ Association, Mr. Gibbs 
| gave the following interesting particulars as to experience on the 
| Pennsylvania Railroad, which is noted for its careful specifications 
| and tests of materials, Mr. Gibbs said :—‘‘ The first steel axles I 
| know of in this country were introduced about 1861. I had occasion 
| to test a number, and my recollection now is that they were very 
soft. In changing from iron to steel axlesa great many people 
supposed that a steel axle having qualities very much like the iron, 
possibly a little stronger, would be an ideal material, and there was 
no attempt made to deviate very far from the quality of the iron. 
The axles gave very bad results. They broke in detail, fractures 
starting on one side of the axle, and generally working across. It 
will be noted that when a steel axle is injured it is rare to find that 
it snaps, it is generally a detail fracture. We found that the 
fractures became so very serious that early in the nineties an 
investigation was made in regard to the steel axles running at that 
time. We found three points: (1) that the axles were very 
small ; (2) the material was not disposed in the best manner and 
the design was not correct ; and (3) that the material was not 
regular, and we were getting all kinds of steel, some hard and 
some soft. We did not go into the chemistry at all, and we were 
getting all kinds of steel as a consequence. In January, 1896, we 
introduced a specification in which we used more material—put it 
where it belonged—but more particularly we governed the 
chemistry and went to a very hard steel. Someof the manufac- 
turers objected very strongly to taking any responsibility for steel 
of that quality—it was too brittle. Since that time, January, 1896, 
the company has bought a little over 307,000 axles, and all broken 
axles are sent into Altoona for examination, and we have got just 
three. Those threeaxles were all made by one concern, two out of the 
same heat of steel, and all of them broke within a few months from 
the time of being put into service, and when we examined them we 
found there were large internal flaws which were produced in the 
process of hammering. The chemistry of the steel was all right, 
which shows you can make bad axles of very good steel. In addition 
to these axles that were broken, we had half a dozen which were 
burnt off, and the behaviour of them does not seem to be any 
different from other axles burned off. There is no evidence that 
those axles were brittle, but they have been simply chewed off by 
the boxes, After this we began heating a number. About the 
same time we introduced the specification, we began making a 
number of fatigue tests, that is to say, circular specimens were 
pressed into flanges revolving in a horizontal position. The other 
end was loaded so that it produced definite fibre stresses on the 
material, tension on the top and compression on the bottom, and 
as fast as a specimen would break it would be taken out and another 
one putin, That thing has been running about five years now, and 
the results so far show that the limits of fibre stress, maximum fibre 
stress, is certainly high enough. We think a fibre stress of 
22,000 Ib. and 24,000 lb, does not give, as a rule, a life as long as we 
are after. When we get down to 21,000 lb. we geta life so long that 
the end of the usefulness of the axle will result from wear and not 
from breakage, which is the point that we want togetat. There 
are a number of objections to the present specifications. One of 
these is that the carbon is so high that in cooling the journals with 
water, breakage will occur. We have no evidence so far that 
that is the case. Our axles can be cooled off just like anybody 
else’s axles,” 

Mechanical equipment of a public library.—The new public 
library at Newark, U.S.A., isa four-storey building, about 102ft. 
by 220ft., the book-stacks being located in a fireproof building, 
connected with the main building only by a corridor, so as to have 
ample wall and window area. is latter part of the building is 
40ft. by 60ft., with six floors ; electric power is used for book lifts, 
a passenger lift, and several motors. The building is heated by 
steara, ventilated on the combined plenum and exhaust system, 
and lighted by the two-wire electric system. Two simple non- 
condensing engines drive two generators of 100 kilowatts capacity, 
and are supplied with steam by twotubular boilers. The ventilat- 
ing system includes a system of dust collectors in the book-stacks. 
The steam heating is on the low-pressure two-pipe system, with a 
gravity return. The exhaust from the engines is used for this 
purpose, with provision for the additional supply of live steam at 
reduced pressure when necessary. The engines have cylinders 
16in. by 30in., and are each fitted with two fly-ball governors ; the 
second one serving to shut off steam from the cylinder at an in- 
crease of 10 per cent. in speed. The eo 1? lift carries 2000 lb. 
at 200ft. per minute, or 1200 lb. at 250ft. It is fitted with 
governors and an automatic mechanical stop, while the bottom of 
the shaft, in the basement, is built to form an air cushion. Some 
of the book lifts 100 lb. at 100ft. per minute, and the 
others carry 25 lb. at 120ft, Each is controlled by electric push 











buttons, so arranged that the lift can be moved from one floor to 
any other by pressing the button designating that floor, provided 
the door is closed at the floor where the lift is standing. Thermo- 
static regulation of the temperature isemployed. For the ventila- 
tion there is a disc fan, 8ft. diameter, driven by a belt from an 
electric motor. This discharges into a main duct having a cross- 
sectional area of 294 square feet. 

A steel frame rolling mill.—The use of steel for the construction 
of buildings for manufacturing and industrial purposes is becoming 
very general in the United States, and the American Rolling Mill 
Company has recently had a new rolling-mill building and boiler- 
house built on this system. The former is 340ft. long and 136ft. 
wide, with a central bay of 58ft., and two side bays of 39ft. 
The central height is 42ft. The main columns and roof trusses are 
20ft. apart, while intermediate columns for the outer sides form 
panels 10ft. long. The side bays have shed roofs supported by 
inclined trusses with parallel booms, the headway being 10ft. at the 
outer wall, and 18ft. next the central bay. In the central bay the 
height is 18ft. to the girders of the travelling cranes, 29ft. 4in. to 
the triangular roof trusses, and 44ft. 6in. to the ridge, which is 
surmounted by a lantern roof 6ft. high. All the side reo window 
sills, &c., are of steel. The outer walls consist of vertically sliding 
doors, 8ft. high and 10ft. wide, above which the sides are glazed to 
the eaves, except at the intermediate columns, where corrugated 
iron sheathing conceals the knee braces to the longitudinals. The 
boiler-house is 45ft. by 70ft., 40ft. high, with steel frames forming 
five panels. It has triangular roof trusses with a lantern roof along 
the top, the sides of the lantern being fitted with wooden louvres 
and sliding sashes, The sides and roof are of corrugated iron, with 
sliding windows and doors. Along one side of the interior is the 
coal bin, at the floor level, formed by iron posts to receive movable 
planks, while inclined bers t the top of the posts with 
the side columns of the building. ‘ i 

Gasoline engines.—Gasoline engines are very extensively used in 
the United States for a variety of purposes, including such work as 
driving traction engines and swinging drawbridges. For all kinds 
of hoisting, pumping, and power purposes they are in common use, 
The number of styles and makes is legion, and they range from 
small engines for launches and automobile carriages to large 
double-cylinder engines for heavy work, the cylinders being placed 
either tandem or sleeat. A majority of the engines are horizontal, 
but there are also many vertical engines. For pumping one 
arrangement is to have a pinion on the engine shaft gearing with a 
spur wheel with a connecting-rod to the pump crosshead, the con- 
necting-rod being horizontal for the ordinary style of pump or 
vertical for a deep well pump. Air and gas compressors some- 
times have the compressing cylinder placed in line with the gas 
engine cylinders, but in the opposite side of the crank shaft. For 
bridge repair work, where portable riveting hammers, Xc., are largely 
used, many railways use a portable air-compressing plant of this 
kind. Hoisting and winding engines operated by gas, gasoline, or 
distillate engines are in very general use, with either gearing or 
friction connections, and the engines are also largely used in small 
electric light plants. One — application is for revolving turn- 
tables for locomotives. Still another is for operating conveyors 
for loading railway ballastinto railway cars. Hinged framescarry link- 
belt conveyors having a chain of small buckets. The ballast is 
shovelled into the boot or hopper—the shovels being suspended by 
ropes, so as to lighten the work of the men—and carried up to the 
head of the frame, whence it drops into the wagons. ‘ 

Marine notes.—The American Shipbuilding Company, which 
owns eight shipbuilding plants on the Great Lakes, built forty steel 
ships during the year ending with June, 1901, the aggregate cargo 
capacity being 190,000 tons. The company has now under con- 
struction twenty-one vessels of 93,500 tons capacity. These include 
fifteen steel cargo steamers of 5000 to 6200 tons capacity, 366ft. to 
436ft. in length ; also three paddle-wheel passenger steamers, two 
366ft. long, to cost £128,000 each, and the other 310ft. long, to cost 
£55,000. During the year 847 vessels were docked at the com- 
pany’s plants. The new paddle-wheel passenger steamer Vermont, 
on Lake Champiain, is 263ft. long, 35ft. beam, and 63ft. wide over 
the guards, The hull is of steel, with very light draught. The 
1800 horse-power engine is of the vertical type, with walking 
beam, made familiar to readers of THE ENGINEER by a series of 
articlesin 1898-99. The cylinder is 55in. by 120in. Jet condensers 
and return tubular boilers are used, and the paddles have feather- 
ing blades. The speed is 21 knots ; the vessel is for day service, 
but has thirty cabins for the use of private parties, invalids, &c. 
The Clyde Line has added two new vessels to its fleet, both of 
which will run between New York and Florida ports. ‘These are 
the Apache and the Arapahoe ; length, 310ft.; beam, 46ft.; depth, 
31ft. ; ‘0 capacity, tons ; ngers, 200, all passenger 
accommodation being in the deck-house or superstructure. The 
officers’ quarters are on the bridge deck. Tonnage, 3378 gross, 
3000 net tonnage. Speed, 15 knots. Each steamer has a single 
screw driven by a triple-expansion engine, with cylinders 265in., 
43in., and 70in. diameter, and 36in. stroke. The two Scotch 
boilers are fitted with the Howden hot-draught system. Both 
steamers were built by the Cramp Shipbuilding Company. 

Steel works in Nova Scotia.—The new works of the Dominion 
Iron and Steel Company are in the harbour of Sydney, Cape Breton, 
in Nova Scotia—C a—in close proximity to the Dominion coal 
mines, 400 miles from the company’s Bell Island iron mines, 80 
miles from extensive limestone quarries at Marble Mountain, and 
14 miles from a dolomite quarry. The works occupy about 800 
acres of land. There are four blast furnaces, ten 50-ton open- 
hearth steel furnaces, a 35in. blooming mill, pit furnaces, 400 by- 
product coke ovens of the Otto-Hoffman type, with coal washing, 
sulphuric azid, and by-product plants. There are also 20 miles of 
railway line, ps a ing machinery, receiving and shipping piers, 
and the complete equipment of a modern steel plant. he stock 
yard is served by a crane having two towers 225ft. apart, travelling 
on rails, and connected by lattice girders giving a headway of 40ft. 
At one end a cantilever girder projects 105ft., so that a second 
stock pile can be deposited outside the tower. On the girders run 
trolleys with hoisting buckets which scoop up the ore, carry it back 
and discharge it into the automatic feeding apparatus of the blast 
furnaces, e yard can store oil and limestone for six months 
supply of four furnaces. These furnaces are 20ft. diameter and 
85ft. high, with twelve tuyeres. The hot-blast stoves are of the 
Cowper type, 9ft. diameter and 200ft. high. The metal from the 
furnaces will be taken in 25-ton ladles toa pig iron casting machine 
of 1600 tons daily capacity, or it may be delivered direct to the 
tilting open-hearth furnaces, with an output of 1400 tons per day. 
Concrete bridges and culverts,—In the renewal and reconstruction 
of bridges on American railways, very extensive use is being made 
of concrete, which is in many cases reinforced by steel rails, joists, 
or steel netting. Short wooden trestles are being replaced by 
concrete culverts and solid embankments, Old and light 
iron bridges and timber trestles are being replaced by con- 
crete structures or by new steel structures on concrete abut- 
ments and piers. Many old piers and abutments of stone masonry, 
built with poor cement or poor stone, are being encased or jacketed 
with concrete to reinforce them and to protect the stone from 
atmospheric influences, Masonry culverts and tunnels, with or 
without brick lining, are also being repaired or improved by putting 
in concrete linings. A double-line concrete bridge 77ft. long, 
replacing a light S0ft. single-line iron bridge, has a width of 36ft., 
and consists of four arch spans of 15ft. The concrete is 18in. 
thick at the crown, and over each arch are laid fourteen steel 
joists, 9in. deep, 17}ft. long. These are horizontal, em 
in the concrete, and laid seven under each line of rails. A 
concrete arch bridge of 40ft. span has a thickness of 27in. at the 
crown, and a radius of 32ft. for the extrados, The footings are 
made with natural cement, while the arch work is of Portland 
cement, in proportions of 1 part of cement, 24 parts of sand, and 
6 parts of stone. The concrete was mixed quite dry for the arch 
work, being well rammed, and finished with a mortar facing for 
exposed surfaces. The arch was 65ft. long, and was built in 














continuous sections—from haunch to haunch, 8ft. wide. 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 

A very fair business is being done in structural sections both of 
iron and steel, and prices continue fairly remunerative for sellers, 
A moderate trade was done on beers this—Thursday—afternoon 
in Birmingham. Tube strip has been advanced 5s. per ton, making the 
new price £6 12s, 6d. ering transactions in several departments 
are reported satisfactory, arked bars are £8 10s., with Earl 
Dadley’s brand £9 2s, 6d., and second grade £7 10s. Galvanised 
corrugated sheets are quoted £11 to £11 5s. f.0.b. Liverpool, whilst 
hoops -_ fd 5s. to £7 10s., and nail rods and rivet iron is quoted 
£7 to £7 10s. 

Pig iron makers in this district learn with some interest that com- 
plaints are reported to have been made in the Colonies recently as 
to the quality of American pig iron, Staffordshire all-mine pigs 
were quoted on ’Change this afternoon for ordinary qualities, 
52s, 6d. to 60s.; and for best, 75s. to 80s.; whilst cold blast was 95s. 
to 105s.; part-mine, 49s. to 52s. 6d.; and cinder, 46s, to 47s. 

An electrical engineering undertaking of great utility to a densely- 

ulated manufacturing locality is about to be undertaken at 
Dudley, Dudley is the terminus of no less than seven distinct tram- 
way routes. Of the seven tramways, four have been electrically 
equipped, and three of these have been in full working order for 
some time, connecting Dudiey with Netherton and Cradley Heath, 
Brierley Hill and Stourbridge, and Pensnett and Kingswinford, 
whilst the extension of the electric tramway from Sedgley to the 
Fighting Cocks, which will shortly be completed, will connect 
Dadley with Wolverhampton. On the other three systems steam 
is still in use, but is about to be discarded. The work of electric- 
ally equipping the line to Birmingham, v@ Oldbury, is to be com- 
menced at once, the scheme comprising several important 
additions, 

The record has been broken for output in the Warwickshire 
coalfield. The balance-sheet of the Warwickshire Miners’ Asso- 
ciation for the last half-year, just published, shows the total 
receipts, together with balance in hand previous half-year, to 
amount to £22,593, of which £14,829 is invested in the Post- 
office Savings Bank. Salaries and management account for £285, 
office necessaries £129, legal and court expenses £62, federation 
purposes, &c., £451, strike, lock-out, and out-of-work relief pay 
£560. In presenting the report, the executive committee say 
the coal trade will fairly good during the winter months. 
After that time a expect more gloom, short time, and 
bad trade, Warwickshire showed an increased total of output 
as well as an individual output, viz., 415 tons per person em- 
ployed, which is the highest on record. 








NOTES FROM LANCASHIRE. 


(From our own Correspondents.) 

Manchester.—Although there is still in some quarters a disinclina- 
tion to accept the recent upward movement of prices in the iron 
market as representing a really permanent improvement in the 
condition of trade, it is becoming more evident that the stronger 
tone that has recently come over the market is—for the present, at 
least—well established, and for some time forward prices are not 
at all likely to be lower, but may rather show some further 
hardening upon current quotations, The chief argument amongst 
those who still profess a want of confidence in the future is that 
there isa continued absence of any sufficiently large weight of 
trade coming forward to maintain higher prices, at any rate in the 
iron market. So far as the steel trade is concerned, the greatly 
enlarged demands for shi —s purposes, the exceptional 
briskness amongst boilermakers and locomotive builders, and the 
increased weight of constructive work that is now being given out, 
almost ensure a continuance of the upward move that has been 
going on for the last couple of months, 

The Manchester Iron ‘Change meeting on Tuesday was fairly 
well attended, and as buyers are beginning to recognise that the 
gradual hardening in prices during the last few weeks is not merely 
a temporary move, but probably represents a steadying of the 
market for some time to come, there been rather more inquiry 
stirring, although still no greatly increased weight of actual buying. 
Moderate sales of pig iron are reported, and with a shortness of 
supplies in most brands that come upon this market, the tendency 
on the part of makers is to further stiffen up in their quotations. 
Lancashire makers are now quoting 57s. 6d. less 24 for No. 3 
foundry, delivered Manchester, and at about this figure small sales 
are —— made. 

For Lincolnshire foundry the basis remains at 50s. 6d. net, 
delivered Manchester, but quite 6d. above this is got without 
difficulty, and it is exceptional where Derbyshire humus could be 
orm under about 55s. net, delivered here. Forge qualities are 
unc anged, and, delivered Warrington, Lancashire makers still 
quote 6d. less 24, with Lincolnshire 49s. 2d. net. Middlesbrough 
iron shows a further slight hardening, good foundry brands being 
scarcely now obtainable for prompt delivery by rail Manchester 
under 54s. 7d, to 54s, 10d. net, with makers asking up to 55s. 4d. 
net, Scotch iron is without really quotable change, but firm on the 
basis of last week’s prices, Eglinton averaging about 59s. 6d. net, 
and Glengarnock 60s. net Manchester donee. 

Finished iron makers are booking fairly well in bars at the 
slightly beng gh ea quoted last week, and the minimum for 
Lancashire is 10s,, with North Staffordshire £6 12s. 6d. to 
£6 15s. Sheets are firm at £8 5s. up to £8 10s., and hoops 
£7 2s. 6d. random to £7 7s. 6d. special cut lengths, delivered here, 
and 2s, 6d. less for shipment. Rather more orders are stirring in 
the nut and bolt trade, but no better prices are obtainable. 

Business continues tg come forward freely in both raw and 
finished steel, with pricesgenerally steadily stiffening. For hematites 
quotations have been advan ls. per ton, 70s, to 71s., less 24, 
representing average for No, 3 foundry delivered here. 
Prices for local-made billets are still kept down by German com- 
petition, and remain at about £4 15s, net Warrington, and 
£4 16s, 3d. net delivered Manchester. Steel bars range from 
£6 10s, to £6 15s.; common steel plates are quoted 10s. to 
£6 12s, 6d.; and boiler plates, £6 is. 6d. to £7 per ton, delivered 
in this district, the maximum figure being now held to in most 


cases, 

_ The activity reported of late in most of the Lancashire engineer- 
ing trades continues to be fairly well sustained. Locomotive 
builders are exceptionally well off for work, and orders of consider- 
able weight have just m placed in this district for the West 
Australian Government Railways, the Vulcan Foundry Company, of 
Newton-le-Willows, having secured contracts for thirty, and Na- 
smyth, Wilson, and Co., Limited, of Patricroft, for fifteen locomotive 
engines and tenders of exceptionally heavy construction. Railway 
carriage and wagon builders have also a large amount of work in 
hand, including important orders that are now being executed for 
the Cape and South African Railways. Electrical engineers are still 
exceptionally pressed with orders, and there is no fa. ing off in the 
exceeding briskness that has come over the boilermaking trade. 
A gradual slackening down, however, is still noticeable amongst 
most of the machine tool-making firms; and the textile machine 
trades, although perhaps not quite so extremely depressed as of 
late, are not as yet experiencing any very great improvement. 

The monthly returns of the Amalgamated Society of Engineers 
show a slight reduction in the unemployed list for the whole organi- 
sation, bu — no alteration in the position locally. The 
number on donation throughout the society is now only 24 percent., 
but in the Manchester district there are still about 3 per cent. of 
the members receiving this benefit, The local delegate reports the 
state of trade as vai from good to moderate in most branches, 
with continued slackness amongst textile machinists, He adds 





that there has been some friction at one of the large engineering 
shops in reference to piecework, but a temporary understanding 
has been arrived at pending a re-arrangement of the system. 
Negotiations have also been going on with another important firm 
as to the rating of piecework and other matters affecting the trade 
interest. These have now been amicably settled, and in future the 
principle of collective piecework is to be observed, the men receiv- 
ing a proportionate share of the balance made, in accordance with 
time worked and wages drawn, direct through the office. 

The vote that has been taken by the society on the question of 
a levy of 3d. per member on behalf of the Penrhyn quarrymen has 
resulted in a large majority in favour of the proposal, 

With regard to the nine hours’ movement in the United States, 
the general secretary of the society states that precise information 
as to the results obtained is not yet available, but in the meantime 
he thinks it may safely be premised that the American workmen 
are beginning to realise that they are more unmercifully exploited 
than are those in the old ‘‘effete” countries, and that capitalists 
here may begin to believe that such exploitation may not last for 
ever. 

The recent decision of the House of Lords in the case of the 
Taff Vale Railway Company v. the Railway Servants’ Union has 
not unnaturally been received with a feeling akin to alarm in trade 
union circles, In dealing with the matter in the preface to the 
monthly journal of the Amalgamated Society of Engineers, the 
editor remarks that he fails to discern any prospect of gain of any 
substantial nature to anyone concerned, except it be A on lawyers, 
who, he adds, may hail the decision as promising a plentiful crop 
of cases and fees. It had always, he proceeds, been taken that 
the unions, being debarred from suing, could not be sued. The 
legal disability to sue still existed, and was above the power of the 
House of Lords to remove. In fact, a right to sue, whatever its 
moral value, would be of little practical use to the unions, and 
would alter the whole character of the trade union movement. 
The law lords had put up one set of anomalies while claiming to 
have abolished those which had arisen as the result of the con- 
ception of the Act of 1871. The position was one calling for 
decided steps being taken with a view to getting an amendment of 
the law, and each union in some way making its rules and procedure 
conform to the new set of conditions. 

Royles Limited, of Manchester, have brought out a duplicate 
arrangement of feed-water heaters, specially suitable for waters 
which deposit scale. It is obviously an advantage, when a large 
duty is required with waters of this class, to divide the work 
between two heaters, so that one can be put out of operation, for 
cleaning purposes, while the other remains in action. This 
principle has been adopted in Messrs, Royles’ combination, which 
is so designed that the steam supply can be bye-passed, and the 
feed diverted from one of the heaters, without interfering with 
the operation of the other, and the body of the heater can be 
readily lifted for cleaning requirements. The heaters are fitted 
with Row’s patent tubes, but the water is kept on the outside of 
these, owing to its tendency to deposit scale, and a larger heating 
surface is afforded for a given duty than would be necessary where 
a better class of water is used, 

In the coal trade a slow, dragging sort of demand is still the 
general report, with pits barely kept going three to four days per 
week, and considerable stocks accumulating. The holidays and the 
return of hot weather keep in check the + upon the better 
qualities of round coal suitable for house-fire purposes, but for the 
time of the year, and considering the tional season, a fairly 
steady business is being done, and apart from special quotations 
here and there to clear off surplus lots prices are well maintained. 

For steam and forge coals a moderate demand comes forward, 
but not sufficient to take away the output, and there is a surplus 
of supplies on the market which gives temporarily a weakness to 
prices. Before long, however, collieries will be delivering larger 
quantities on t of their gas coal contracts, and the 
house-fire coal trade will be taking off the market a good deal of 
the common round coal that is now being offered for other pur- 
poses, and prices will then, no doubt, stiffen. In the meantime, 
coalowners In many cases have to give way a trifle on their list 
rates to effect sales, and ordinary descriptions of steam and 
forge coal for early delivery might be bought at from 8s, 6d. to 9s. 
at the pit. For engine fuel a fairly good demand comes forward 
generally, but there is no pressure, and supplies are ample to meet 
requirements, with prices not more than maintained at about late 
rates, common slack ranging from 6s, and 6s. 6d. upwards, with 
best sorts barely averaging more than about 8s, at the pit. 

For shipment rather more inquiry has been stirring, but no 
appreciably better prices are obtainable. Common steam coals can 
still be bought for delivery Mersey ports at under 10s., with good 
qualities not averaging above 10s. 3d. to 10s. 6d. A moderate 
business is being done in house-fire coal for shipment to Ireland and 
various English ports, with prices ranging upwards, according to 
quality, from about 11s. and 11s. 6d., delivered Mersey ports. 

For coke there is a fairly brisk demand, and prices are strong at 
the full rates that have been ruling recently, good lamaelies 
foundry cokes averaging about 24s, to 25s.; with good washed Lan- 
cashire furnace cokes quoted 13s, to 14s.; Yorkshire washed furnace 
cokes, 12s, 6d. to 13s,; and unwashed furnace cokes about lls. 6d. 
to 12s. per ton. 

The death is announced, at the age of 75, of Mr. Abraham 
Burrows, J.P., of Fletcher, Burrows, and Co., Limited, Atherton 
Collieries, near Manchester. The deceased gentleman had been 
connected with the coal trade for nearly half a century, and was 
“= highly esteemed throughout the district. 

he Smokeless Chimney Company, Limited, Manchester, have 
brought out a very simple apparatus—Lowe’s patent—which they 
have named the “British” smoke preventer, for attachment to 
the furnaces of steam boilers with the object of preventing the 
emission of black smoke from chimney stacks, This apparatus 
consists of a hollow arch-shaped casting conforming on its outer 
side to the shape of the furnace, and on its inner side to the 
shape of the fire-door opening, and takes the place of the usual 
brick setting. The two legs of the arch stand directly over 
openings in the dead-plate, and air is conveyed up through each 
leg to the crown of the furnace, direct contact with which is 
prevented by the outer skin of the arch, where it is carried forward a 
short distance over the fire, the air being delivered through a 
nozzle. The openings through the deed-plate to the two legs of 
the arch are controlled by small slides operated by a lever directly 
in front of the furnace door, and which regulate the quantity of 
air admitted. The fire doors are not perforated, and it is essential 
they are shut tight immediately upon working the fires in any 
way. It will thus be seen that no air is delivered upon or into 
the fuel, but that all air is admitted above the fire after passing 
through the arched casting, where the heat from the furnace is 
utilised for raising the temperature of the air admitted. 


Barrow.—The hematite pig iron trade is much firmer in tone 
this week, and business seems to be on the increase. Indeed, 
makers have no iron at disposal for prompt deliveries, and are so 
well sold forward that they are not disposed to quote largely for 
forward deliveries, Prices are firmer and higher this week at 63s. 
for mixed Bessemer numbers net f.o.b., and 61s, 9d. is the price of 
warrant iron sellers net cash, buyers 3d. less. Stocks of warrant iron 
have been reduced by 154 tons during the week, and now represent 
20,522 tons, or a decrease of 2088 tons since the beginning of the 
year. The Millom furnaces which were damped down last week, 
owing to the scarcity of water supply, have been re-started, and now 
there are 36 furnaces in blast, compared with 42 in the correspond- 
ing week of last year. 

ron ore is in fuller demand, native sorts commanding 12s. 6d. 
sake gs ~~. at mines ; Spanish ores are at about 15s, net at West 
t ports. 








Steel makers are very well off for orders, and there is every 
prospect of a good runof trade throughout the season. Railsof heavy 
sections, tram sections, boiler plates, billets, slabs, and general 
steel produce are all in good demand, prices being very firm, but 





not quotably higher. Foreign competition is keeping prices down. 

Shipbuilders are still without new orders. The first-class cruiser 
Hogue will be delivered to the Admiralty at the close of this month. 
An accident has happened to her sister ship, the Euryalus, in Laird’s 
Dock at Birkenhead, and it is not known yet how much damage she 
has sustained. She slipped on her blocks. Two hundred and fifty 
of a navigating party for the J os battleship Mikasa have 
arrived at Barrow to take the ship, but she cannot leave Barrow for 
a couple of months yet. Much interest is felt at Barrow in the 
five submarine boats building here for the Navy, some of which 
are almost ready for launching. They are being built ix camera. 

The coal and coke trades are quiet, but business is giving evidence 
of general improvement. ; 

The West Coast exports of pig iron and steel during last week 
were not large. There was shipped 5842 tons of pig iron and 4816 
tons of steel, a decrease of 7714 tons, and an increase of 3246 tons 
respectively as compared with the same week of last year. Thetotal 
shipments of pig iron this year have been 212,543 tons, a decrease of 
53,156 tons compared with the corresponding period last year, and 
the total exports of steel for this year have been 282,213 tons, which 
is an increase of 16,650 tons compared with last year. 








THE SHEFFIELD DISTRICT. 
(From our own ) 

Two satisfactory incidents in the South Yorkshire coal trade aro 
to be noted this week. The dispute at the Hemsworth collieries, 
which has caused great loss in work and wages, has at last been 
settled, and the men have resumed their employment. It is not 
expected that they will all find work at once, as places have to be 
got ready for them, and the state of the coal e, unfortunately, 
does not warrant any hope of compensation for the losses both 
masters and men have suffered. The difficulty which led to the 
stoppage of several large collieries belonging to another company 
has now been adjusted, and the men are back at work. A feature 
of the coal trade at present is the restricted output, owing to the 
large number of feast holidays which began last Saturday. The 
pits, as a whole, are working from three to four days per week, 
and this diminished employment is quite sufficient to meet the 
demands of the market. There is no pressure for supplies in any 
direction, and values, on the whole, betray a downward tendency. 

In house coal consumption in August reaches its lowest point, 
and although prices are being well maintained, much to the sur- 
prise of consumers, there has been no great business done, though 
merchants appear to have commenced to lay in stocks, Quotations 
may be taken at 12s, to 13s. per ton for best Silkstones, and 10s. 
to iis . per ton for Barnsley House. In one or two instances where 
buyers have been in a position to clear heavy weights off the rails, 
they have obtained concessions on these figures. > 

In steam coal there is a fair demand, though —_ up to 
what is usual at this season of the year. Inland eis steady 
generally, and the railway companies are receiving an average 
to e under contract. Export business, however, is consider- 
ably less, owing to the North of England coalfields having 
succeeded in obtaining several important contracts which have 
usually come to South Yorkshire. Values remain unchanged at 
9s. to 10s. per ton for Barnsley hards. In gas coal several im- 
portant contracts still await decision, which is not likely to be long 
delayed. We mentioned last week that buyers were standing out 
for larger concessions than the half-crown per ton the gas coal- 
owners were willing to give. In this resistance the companies are 
carrying their point, as supplies are now being obtained at 3s. 6d. 
to 4s, per ton reduction on last year’s rates. , 

In engine fuel there is a much better demand, chiefly caused by 
restricted supply. Nuts are 7s. 6d. to 8s. 6d. per ton, screened 
slack from 5s., pit slack from 2s. 6d. per ton. The perceptible 
improvement in iron already noted has caused a firmer tone in 
coke. Ordinary South Yorkshire coke makes from lls. 6d. to 
12s, 6d. and 13s. per ton, business being freely done at 12s, 

In the iron trade more confidence is expressed, owing t6 the 
firmer tone which has prevailed during the last month. Values 
reached their lowest point a fortnight ago, with the result that 
consumers are induced to place more orders, not merely for 
immediate needs, but to safeguard themselves a month or two 
ahead. The increased activity already noted in pig and finished 
iron is well maintained, and there is a further improvement in the 
call for forge qualities of pig iron. Itis very probable that arrange- 
ments will be made to increase the output ; unless this is done, 
prices will advance more rapidly. Latest quotations are now _ 
as follows :—West Coast hematites, 70s. Ee ton ; East Coast ditto, 
67s. 6d.; Lincolnshire No. 3 foundry, 50s.; No. 3 forge, 46s. 6d. 
These quotations are delivered at Sheffield. Derbyshire, 45s. per 
ton at furnaces. Further advances are anticipated. Bars and 
sheets have risen in sympathy. : ‘ 

The reports from the various engineering establishments are not 
so favourable as could be wished, there is more work doing in the 
rolling mills and forges. In the general trades of the city inquiries 
are again being made on South African account, there being a 
pretty general expectation that we are now within measurable 
distance of seeing the war ended. The first houses to feel the 
benefit will be those able to reopen their branches in the northern 
ses of Cape Colony and Natal, and more particularly in the 

ransvaal and the Orange River Colony. New markets there are 
urgently wanted, as generally the foreign and colonial trade in 
Sheffield specialities is dull. ‘Some satisfactory orders have been 
received from Canada, but the competition is so keen that they are 
soon snapped up at prices which do not leave the profit which can 
be reasonably expected. / : 5 we 

One department of Sheffield industry gives good signs of activity— 
we refer to iron pipes for underground work, which have been 
stimulated by the rapidity of the extensions of electric light and 
power undertakings. In fact, all the departments connected with 
electricity, more particularly in its application for power purposes, 
are doing good work. Electric installations for wagon ~~ 
collieries, &c., are being freely carried out, and one of our largest 
establishments at the East End has done admirable work in this 


respect. 

More work could be done in the armour plate mills by the three 
large companies engaged in this important speciality. It was 
caleuneel that when these companies extended their powers of 
production at the request of the Government, full work would be 
found, but that is not the case in any of the establishments at 
present, 








NORTH OF ENGLAND. 
(From our own Correspondent.) 

Locat circumstances have made the iron market quiet this week, 
but the actual condition of trade has not in the least changed for 
the worse, so that the tone of business is as favourable as ever, and 
there is every reason to believe that the autumn season will be a 
fairly satisfactory one for iron and steel manufacturers ; indeed, 
the orders now on the books pretty well assure them of that. 
This week is a holiday time on Teesside, almost every finished iron 
and steel manufactory, a shipyard, and engineering 
establishment is laid off, some for the whole week, and others 
since Tuesday noon, and only the blast furnaces are kept at work, 
with the result that as there is a stoppage of consumption, par- 
ticularly of the lower qualities of Cleveland pig iron, the stocks 
are increasing. The increase in stock so far as regards No. 3 
Cleveland pig iron is not material, because this quality is largel 
exported, and the steppage of local works has not, therefore, muc 
affected the deliveries, but there is a considerable curtailment in 
the consumption of the lower qualities, which, however, does not 
detrimentally affect the market, seeing that the stock of such 
qualities is and has for some time been comparatively small. 
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There continues to be a large increase in the stock of Cleveland 
iron in the public warrant stores, and that stock, moreover, is of 
No. 3 quality. It is not satisfactory that there should be this 
increase when it is taken into account that the production has 
been much reduced—10 per cent. so far as regards Cleveland iron. 
Yet the stock of that description of pig iron in Connal’s warrant 
stores has increased over 70,000 tons since the commencement of 
the year, and on Wednesday night last stood at no less than 
114,175 tons, having increased 4975 tons this month, when there 
should have been a decrease. The shipments of pig iron to over- 
sea destinations have fallen off remarkably, for this yearthey have 
been 37 per cent. less than those of last year, reaching, up to the 
end of last month 326,418 tons, as compared with 517,282 tons in 
the first seven months of 1900. That being so, the stock of No. 3 
in the public stores is enlarged—at least, in Connal’s stores, for the 
stock with the North-Eastern Railway Company decreases slightly, 
and is now at about 8000 tons. The slackening of the export 
demand has not affected the market for the lower qualities, as they 
are consumed locally and in Scotland, and in this branch of busi- 
ness there has been an improvement, but far from equal to counter- 
balancing the falling off in our continental trade. 

Prices of Cleveland pig iron are steadily maintained, and have 
been quite uninfluenced by the increase in stock that has been 

oing on this week as a result of the holidays in the branches of 
business that are the chief consumers of pig iron on Teesside. 
There has been a fair business in Cleveland warrants, and Scotch 
warrants are neglected, as they are scarce, and held chietly by 
London people. No. 3 Cleveland G.M.B. p‘g iron has been strong 
this week at 46s. per ton, and less would not be accepted either by 
makers or merchants, who are quoting also as much for forward as 
for prompt delivery, as it is expected that sellers will be able to get 
even more when the autumn trade is fully developed. Certainly, 
there is no ground for expecting lower prices to rule, at any rate 
until the autumn demands have been satisfied. During the greater 
part of the week more than 46s. has been realised for Cleveland 
warrants. No.1 is very steady at 48s. The lower qualities are 
even firmer than the higher, notwithstanding that the consumption 
is curtailed this week. No. 4 foundry iron is quoted at 44s. 6d.; 
erey forge, at 43s. 6d.; mottled, at 43s.; and white, at 42s. 9d. 

ough the steel works on Teesside have been idle this week, and 
less hematite pig iron has been needed, the market for the latter is 
very strong, as of late the output has hardly been equal to the re- 
quirements. This curtailment of deliveries will enable producers 
to get abreast of their orders. They have increased the output 
during the last four months by fully 20 per cent., and are now 
making more hematite iron than they did even last year, but it has 
not been enough to satisfy the markets, and more furnaces might 
have been put in operation if materials had been more plentiful. 
The Weardale Steel, Coal, and Coke Company, Limited, have 
within the last week re-started their second furnace at the Tudhoe 
Ironworks, Spennymoor, and they now have been at work making 
hematiteiron. The price of mixed numbers of East Coast hematite 
pig iron, which was at 57s. 6d. at the beginning of last week, is now 
fully 59s., and itis difficult to get any at that figure for delivery 
this or next month. Sellers of mixed numbers at 58s. have prac- 
tically disappeared, even among second hands. ‘The latter have 
control over very little ironat present. Mixed numbers of basic pig 
iron are now quoted at 48s. 6d., and spiegeleisen is realising 87s. bd. 
Rubio ore is firm at 15s, 9d. per ton c.i.f. Tees or Tyne, and heavier 
imports are recorded this month, 

e manufactured iron and steel industries continue very well 
occupied, and producers have good prospects, especially plate and 
angle makers, who are profiting considerably by the further orders 
that are secured by the shipbuilders, though the latter have now to 
pay more for new vessels than they had last month, builders having 
found it necessary to raise their quotations on account of the 
advance in materials. That, however, has rather stimulated than 
checked the demand, and this notwithstanding that there is no 
upward movement in freights, which, as a rule, are not such as will 
pay good dividends to the holders of shipping shares. Steel ship 
plates are at £6 5s.; iron ship plates at £6 17s. 6d.; steel boiler 
plates, £7 15s.; steel ship angles, £5 17s. 6d.; packing iron, £6 ; 
steel ship rivets, £9; steel boiler rivets, £9 10s.; iron ship rivets, 
£8 7s. 6d.; iron sheets, £8; steel sheets, £8 10s.; common iron 
bars, £6 5s.; best bars, £6 15s.; all less 24 per cent. f.o.t. Heavy 
steel rails are kept at £5 10s.; and iron chairs at £3 12s, 6d.; 
both net at works. 

The North-Eastern Railway Company is making considerable 
alterations in the permanent way on the High Level Bridge at 
Newcastle-on-Tyne. Heretofore, the ordinary rail, keyed into 
chairs, rested on longitudinal beams placed on short cross beams 
laid on the floor of the bridge. Now flat and wide-bottomed rails 
are being laid down direct on to the timbers, to which they are 
bolted. The timbers upon which the rails rest are faced with con- 
tinuous iron plating in. thick, and the lower cross beams are also 
similarly faced with iron plating, while a forged socket at either 
end of the latter keeps the upper timbers from moving laterally. 
A strengthening of the bridge has become necessary, owing to the 
enormous weight of present-day trains, and particularly of the 
locomotives. 

The coal trade is strong and active, and a good many colliery 
firms have sold all they can deliver during this and next month, 
while they expect the briskness to continue over October, in fact 
until the close of the Baltic shipping season. Sellers of best steam 
coal have this week been able to realise 13s, 6d. per ton f.o.b., and 
13s, is readily obtained for ordinary qualities. Gascoals, which are 
scarce for early delivery, have been sold at 1ls. 6d. per ton f.o.b., 
and good average qualities of bunkercoals are realising 11s, 6d. f.0.b. 
Steam, smalls, are in good demand and the price is now at 5s. 9d., or 
1s. more than was obtainable towards the end of last quarter. Some 
of the Durham miners have commenced an agitation for a 20 per 
cent. increase on the basis rate of wages. Coke is improving both 
in demand and value, and best coke for furnace purposes has this 
week been sold at 16s. 9d. delivered at Teesside furnaces, while 
15s. 6d. is the regular figure for medium qualities. Prospects of the 
demand being kept up are satisfactory, for more furnaces may be 
set to work to produce hematite pig iron. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THE characteristic of the iron market this week has been firm- 
ness, with a lack of activity. Consumers appear to have supplied 
their wants as regards raw iron in the meantime, and steel makers 
are quoting firm to higher prices. There can be no doubt that 
the American steel dispute has been exercising a considerable 
effect upon our markets indirectly, and fears of labour troubles 
here in Scotland have, at the same time, not been without their 
influence. The difference between coalmasters and miners on the 
wages question is serious, as the men have altogether failed to 
admit the necessity that exists for economy, and reduced costs, if 
the markets are to be retained. 

There has been very little doing in the pig iron warrant market. 
Scotch warrants are about 52s. cash, and 53s. 11d. one month, with 
scarcely any business doing. Cleveland warrants have been done 
at 46s, 1d. to 46s, 2d. cash, 46s, 3d. for delivery in ten days, and 
46s. 2d. one month. Sellers of Cumberland hematite pigs are quot- 
ing 62s., but there is practically no business in this class of iron, 
the stocks of which are abnormally low. 

The makers of Scotch hematite pigs have raised their prices 1s. 6d. 
per ton, and merchants now quote 62s. 6d. for delivery at the steel 
works. But for Scotch-made hematite the demand has not been at 
all pressing, although there can be no doubt that, as the season 
advances, —_ quantities of this material will of necessity be 
— by the steel makers, 


ince last report four furnaces that had been out at Carnbroe 
have again been putin blast, and one furnace has been transferred 





from hematite to ordinary iron at Govan Ironworks. There are 
now 39 furnaces making hematite, 35 ordinary, and two basic iron, 
the total of 76 thus blowing in Scotland comparing with 72 in the 
preceding week, and 80 in the corresponding week of last year. 

Stocks of pig iron in Glasgow stores show scarcely any change, 
there being practically neither additions nor withdrawals during 
the last two weeks, 

Prices of Scotch makers’ iron have been firm, and in some cases 
the figures are 6d. to 1s. 6d. per ton higher. In the opinion of 
some, the firmness of makers has, to a certain extent, retarded 
business. G.M.B., No. 1, is quoted at Glasgow, 54s. 6d.; No. 3, 
58s. 6d.; Wishaw, No. 1, 54s. 6d.; No. 3, 54s.; Govan, No. 1, 55s. 6d. ; 
No. 3, 54s.; Carnbroe, No. 1, 56s. 6d.; No. 3, 54s.; Clyde, No. 1, 66s. ; 
No. 8, 56s.; Gartsherrie, No. 1, 67s.; No. 3, 56s, 6d.; Calder, 
No. 1, 67s.; No. 8, 57s.; Langloan, No. 1, 69s.; No. 3, 58s.; 
Summerlee, No. 1, 70s.; No. 3, 57s. 6d.; Coltness, No. 1, 72s.; 
No. 3, 58s.; Glengarnock at Ardrossan, No. 1, 67s. 6d.; No. 3, 
56s.; Eglinton at Ardrossan or Troon and Dalmellington at 
Ayr, Nos. 1, 56s, 6d.; Nos. 3, 54s, 6d.; Shotts, at Leith, 
No. 1, 70s. ; No. 8, 58s.; Carron, at Grangemouth, No, 1, 67s. 6d.; 
No. 3, 57s. 6d. per ton. 

The shipments of pig iron from Scottish ports in the past week 
have been 4976 tons, compared with 4314 in the corresponding 
week of last year. 

The outlook in the finished iron and steel branches is fairly 
promising as regards the amount of work available, but the range 
of prices is unsatisfactory, and there does not seem to be any 
immediate prospect of an improvement. Indeed, continental 
makers are quoting rates so low that it is impossible to touch them 
here. Both raw material and wages will require to come down 
considerably before makers will be in an easy position. 

There has been a larger business in the coal trade in the past week 
than was anticipated. The total shipments from Scottish ports 
reached 232,926 tons, compared with 223,075 in the preceding week, 
and 241,466 in the corresponding week of last year. The total = 
ments for the year to date, however, show a decrease of 682, 
tons. There can be no doubt that much of the activity that has 
prevailed in the last week or two has been due to fears of a rupture 
with the colliers, who are very determined in their opposition to 
the proposed reduction of wages. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

My forecast as to the possible slowing-down of prices in steam 
coal is supported by the character of business on Change, Cardiff. 
For the present month prices are maintained, but for September 
bookings a reduction is obtainable. Mid-week the firmness of 
price which has been a feature for some time was very evident, 
and even small steam, which after a good run showed unsteadi- 
ness, re-asserted itself, and late prices were common. 

Closing prices, Cardiff, were as follows:—Best steam coal, 
18s. 6d. to 19s.; best seconds, 17s. 6d. to 18s.; ordinary seconds 
from 17s.; drys, 15s. 9d. to 16s.; special smalls, lls. 6d. to 12s.; 
best, 10s. 6d. to 10s. 9d.; seconds, 10s. to 10s. 3d.; inferior kinds 
from 9s.; best Monmouthshire, 16s. to 16s. 3d.; seconds, 14s. 9d. 
to 15s. 3d.; best house coal, 16s. 3d. to 17s.; No. 3 Rhondda, 16s, 
to 16s. 3d.; brush, 13s. to 13s. 3d.; small, 10s. 3d.; No. 2 Rhondda, 
13s, 6d. to 14s.; through and through, 10s, 3d. to 10s. 6d.; small, 
8s. 6d. to 8s. 9d. 

Patent fuel continues in fair demand, large cargoes going this 
week to Tunis, Palma, and Messina. Latest price 16s, to 16s, 6d. 
Coke has been improving lately—quite ls. a ton—in price and 
demand. Present figures are l6s. to 17s. for furnace, 18s. 6d. to 
19s, for foundry. Since the ending of the Abernant lease, held by 
the late Mr. James Lewis, of Plas-y-draw, Aberdare, the colliery 
at Blaenant has been taken over and worked by Sir W. T. Lewis 
for the Bute estate, and some notable improvement in engineering 
and mechanical directions carried out. The coal which, as I said 
lately, is of excellent grade, and is now turned out into Great 
Western Railway sidings at Abernant Station, instead of being run 
down to the top of the furnaces, can be expeditiously handled for 
the Swansea, London, or northern markets. 

The well-sustained steam coal trade in Wales has had the effect 
of bringing many engineers from London financial circles into the 
district, with a view to acquiring the ownership of important col- 
lieries. Prominent names are being discussed, but I cannot give 
these until some practical steps are taken. Many years ago, in 
these columns, before the sinking of Penrhiwkiber, Dowlais-Car- 
diff, or the Cilfynydd, it was pointed out that a fine tract might be 
brought under negotiations—at all events—for colliery develop- 
ment. Now it is a difficult, but not impossible task, to find any 
large extent of virgin mineral ground, unless a direction is taken to 
the west. Colliery work in the Swansea district is improving. 
Lewis Grayola is turning out 1000 tons per week. The 4ft. seam at 
Birchgrove was temporarily suspended lately, but generally an 
= is visible, and nearly 50,000 tons were exported last 
week, 

Swansea coal prices this "week were as follows :—Anthracite, 
finest hand-picked malting, 22s. 6d. to 24s.; seconds, 19s, to 
20s. 6d.; best large, 17s. 6d. to 18s.; red vein, 13s, to 13s. 6d.; 
rubbly culm, 5s. 9d. to 6s. Steam coal, 18s, to 19s.; seconds, 16s, 
to 17s.; bunkers, 11s. 3d. to 11s. 6d.; small, 8s. 6d. to 10s. 6d 
House coal, No. 3 Rhondda, i6s. to 17s.; through and through, 
13s. 6d. to 14s.; small, 11s. to 11s, 6d., all f.o.b. Swansea, cash in 
30 days, less 2}. Patent fuel, 15s, to 16s. Coke, furnace, 14s, 3d. 
to 15s.; best foundry, 18s, to 20s. Pitwood, 18s, 6d. to 19s, 

In the Cardiff district there has been a falling off in demand 
for pitwood, consequent upon the slackness caused by the holi- 
days ; and thus, with increased numbers of cargoes from France 
and Spain, with improved imports from Ireland, prices have not 
been quite so firm of late. Wood has been bought at Cardiff and 
Newport at 14s. 6d. 

Labour troubles continue in some parts of the district. The 
builders’ labourers’ strike of Swansea is said to fizzling out. 
At Ponterdawe the smelters have given fourteen days’ notice. 
There are several points at issue between the men and Mr. 
Gilberton, who, it rust be said, is held in high repute by them 
generally. The 9ft.-seam men of the Naval Colliery numbering 
400 have sent in notices. They demand extra pay on account of 
the alleged condition of the seam, At the meeting of the East 
Glamorgan district miners on Saturday it was stated that the 
Pentwyn men, Machen, after seven weeks’ strike, are likely to 
return on old terms, pending investigation of their dispute—that 
employers want a reduction of 6d. per ton for cutting coal under 
the rock top. At the Garw miners meeting on Monday, it was 
stated that the Cefn slip dispute had been settled. Upper 
Cymmer colliery and Barry Rhondda seam disputes were reported 
to the Rhondda district meeting as settled. Penrhiwcope dispute 
has also been arranged. At the Rhondda Federation meeting an 
interesting subject was brought forward—the question of payment 
to old men who had been dismissed from their employment since 
the adoption of the Compensation Act. It was suggested that 
there were many complications to prevent a regular contribution, 
and the Rhymney Valley Association, before whom this was brought 
on Monday, at Hengoed, adopted the course of recommending that 
each batch of lodges should deal with their aged members in a local 
manner by making gifts at various periods of the year. Plasterers 
are striking in various places, notably at Tredegar. At the last 
Federation meeting this week it was arranged that ‘‘ Mabon” 
should accept an invitation to visit America in connection with 
labour movements, 

The steel works of the Hills are again in a busy state, workmen 
resuming in a more active manner than has been shown by the 
colliers, who have been thronging to the seaside and the Wells, and 
in the agricultural districts have been varying their holidays with 
harvesting. Iam glad to note that a large and steady make of tin 
bar is_being putZout generally. Most works are well employed 








upon these, and mills which have been idle are active again, 
There is also a fair make of rails going on for home and Colonies, 
and I note in the former class a fine rail for the Great Western, 
97 lb. to the yard, which is being turned out in the district, 

Newport despatched two consignments of Great Western Rail- 
way rails to Highbridge this week, Guest, Keen, and Co., and the 
Ebbw Vale Company are importing ore largely from Bilbao, and 
the latter firm this week received a fine cargo of pitwood from 
Gothenburg. Increased cargoes of pig iron have been coming 
from Millom and Ayr, and this week quite an important consignment 
of tin bar to Newport from Barrow. Experts will be on the look- 
out to see how this compares with the fine quality turned out at 
Cyfarthfa, Dowlais, and Ebbw Vale. 

The staple trades of the Swansea Valley are encouraging, 
though, in the matter of steel, the Duffryn furnaces being out 
temporarily, have lessened the make of ingots. Cwmfelin steel 
works are in full drive ; Landore flourishing. Mills at Yslalyfera, 
Gurnos, Gilwen, Clydach, Beaufort, Upper Forest, Worcester, 
and Cwmfelin, very busy. 

Last week’s tin-plate shipments were 35,551 boxes ; receipts 
from works, 40,046 boxes; present stocks, 47,103 boxes, At 
Briton Ferry the Earlswood Tin-plate Works will soon have a promis- 
ing re-start, equipped with the most modern machinery, a strong 
board of directors, and, in the person of Mr. Griffiths, a most 
efficient manager. The industries of the district are prosperous, 
and it is stated that Tonymynydd Colliery, long idle, will be re- 
worked, 

On ’Change, Swansea, this week, it was stated that the tin-plate 
trade was very satisfactory, the greater part of the output having 
been disposed of, ensuring the activity of the trade for some time 
tocome. Block tin has eased off a little, Finished iron and steel 
market reported firm. Pig iron has shown an advance, 5d, in 
Scotch, 2d. in Middlesbrough. 

Cleveland is in demand, Latest prices are: Glasgow warrants, 
54s. to 54s, 3d. cash ; Middlesbrough No. 3, 46s, 2d. to 46s, 3d.; 
hematite warrants, 623. for mixed numbers ; Cumberland according 
to brand. 

Welsh bars, £6 10s. to £6 12s, 6d.; angles, at usual extras ; 
sheet iron, £8 5s. to £8 12s. 6d.; steel sheets, £8 10s. to£8 17s. 6d.; 
steel rails, heavy sections, £5 10s. to £5 17s, 6d.; light, £6 5s, to 
£7 5s.; sleepers, angles, &c., according to section and specification. 

Bessemer steel tin-plate bars, £5 5s.; Siemens best, £5 5s. These 
figures are being exceeded. Tin-plate, Bessemer steel coke, 15s, 
to 15s, 3d.; Siemens, coke finish, 15s. 3d. to 15s. 6d.; ternes, 28 by 
20 C., 29s. to 31s.; best charcoal, 16s. 6d. to 17s.; big sheets for 
galvanising, 6ft. by 3ft. by 30 g., per ton, f.o.t., £11 5s, to £11 10s. ; 
tinished black plate, £11 10s. to £11 15s, Figures on the up grade, 
Block tin, £110 to £112 ; spelter, £17 ; copper Chili bars, £67 to 
£67 7s. 6d.; lead, £11 15s.; iron ores, 14s. 6d. to 15s. 6d. 

A good condition characterises the spelter refineries. In the 
copper factories the arrangement of five days per week is well kept. 
Chemical factories are all busy, and good regular work denotes the 
Mannesmann Tabe Works. Engineering sheds, Gloucester, are 
very busy, and foundries well “3 A Factory Act prosecu- 
tion has taken place at Neath, by Mr. Augt. Lewis, and penalties 
enforced for employing girls after 10 p.m. 








AMERICAN NOTES. 


(From our own Correspondent.) 
New York, August l4th. 


THE inauguration of the steelworkers’ strike has shown 150,000 
men affected. The eleventh hour proposition of arbitration which 
came from Pittsburgh was not seriously considered at city head- 
quarters. The number of union men who refused to go to work on 
Monday morning was given at 35,000. 

The pressure for finished products is a feature of the market, 
especially in steel bars, sheets, skelp, and plate. A great deal of 
work is under way in all parts of the country, for which only partial 
provision was made, Therehave been advances of prices in finished 
steel, and further advances are quite probable. 

The railroad companies are urgent buyers for material of all 
kinds, especially rolling stock, a large percentage of which has been 
condemned during the pastmonth. The manufacturers of steel cars 
have been overrun with orders. A new company, to be called tho 
National Rolled Steel Car Company, has been organised, capitalised 
at 600,000 dols., to manufacture steel cars. This kind of car will 
very generally supplant wooden cars for the transportation of 
raw material. 

The action of the United States Steel Corporation in ordering 
the removal of one large steel plant at McKeesport, to be followed 
by the removal of the National Tube Works—the largest tube 
works in the world—to a point 80 miles north, isa matter of sur- 
prise in steel circles, It has been known for some time that that 
combination proposed to dismantle a number of minor plants and 
concentrate them at more convenient points. Another great in- 
dustrial combination is that of the limestone output. Every 
quarry of consequence and limestone mineral tract in Central and 
Western Pennsylvania has been secured. Plans are also under 
way for the consolidation of all the principal coal mines of 
Illinois, 

The present week will be a crucial one in the steel strike. 
Strike news has been the controlling factor, The newspapers 
incline to the view that the strikers will be defeated, but this 
is reckoning without the host. The Amalgamated Association 
has resources and capabilities not yet tested. The National 
Founders’ Association has begun an aggressive movement in 
Chicago against striking moulders. Workmenare offered 4°50 dols. 
to 4°75 dols. aday. The machinists’ strike is practically over in a 
number of shops where resistance was maintained last week. 

Remarkable Lake ore developments are being made in the Lake 
region. Remarkable developments are being also made on the 
Pacific Coast by ore experts, who are now returning East. Steps 
are being taken to further develop these deposits, but owing to 
distance they are not available for furnace supply. The building 
of furnaces on the Pacific Coast is projected, but there are too 
many details to be gone into to allow anything specific to be said. 
The question under consideration in some quarters is, Do the 
elements exist on the North Pacific Coast for the building up of 
the iron and steelindustry ? The abundance of rich ore is only one 
point. The entire Pacific Coast is building - at a rapid rate, and 
the discovery of vast deposits of mineral oil useful for fuel is a 
powerful stimulus to enterprise. 








THE NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 


SreaM coal market firm and prices well maintained, especially 
for smalls. House coal unaltered. Exports for week ending 
17th:—Coal: Foreign, 60,820 tons ; coastwise, 14,059 tons. Im- 

rts for week ending 20th:—Iron ore, 1610 tons; pig iron, 

tons ; steel bars, 520 tons; scrap, 246 tons; cement, 400 tons; 

itwood, 5775 loads. Coal: Best steam, 16s. to 16s. 6d.; seconds, 

4s. 6d. to 15s.; house coal, best, 17s.; dock screenings, 10s.; 
colliery small, 9s. 6d. to 10s. 

Pig iron: Scotch warrants, 54s. 44d.; hematite warrants, 61s. 9d. 
f.o.b, Cumberland prompt; Middlesbrough, No. 3, 45s, 10d. Iron 
ore: Rubio, 14s, 6d.; Tafna, 15s, . Steel: Rails, heavy 
sections, £5 10s. to £5 17s. 6d. ; light ditto, £6 5s, to £7 5s. f.0.b.; 
Bessemer steel tin-plate bars, 5s.; Siemens steel tin-plate 
bars, £5 5s., all delivered in the district, cash. Tin-plates : 
Bessemer steel, coke, 15s, to 15s. 3d.; Siemens, coke finish, 
15s. 3d. to 15s. 6d. Pitwood, 17s. 6d. to 18s., er a London 
Exchange telegram: Copper, £605s. Straits tin, £116. Freights 
easier. 
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NOTES FROM GERMANY. 
(From our own Correspondent.) 


‘ Tue general tone remains dull on the iron 
market. Employment at the various establish- 
ments is irregular and unsatisfactory, and prices, 
which may be considered unremunerative, are 
tending further downwards, Next to no business 
was done in pig iron during the weck now past, 
and malleable iron is also moving off but slowly. 
Consumers have their stores well filled, and the 
xig iron Convention was compelled in several 
lastances to defer deliveries. Restrictions in 
output are reported from many works, forge pig 
being in — languid request, while the 
business in basic has been showing a little more 
life. Rail orders are coming to hand pretty 
freely, and the plate and sheet trade may also be 
termed comparatively brisk; the condition of 
srices is, however, anything but firm, and 
MT. 130 p.t. will not be quoted much longer it is 
feared. Quite recently sheets were reported to 
have been sold at 125 p.t. Ata late sale 333 t. 
billets and 333 t. raw bars in basic could not be 
brought to realise more than M. 78°85 and 
M. 73°81 p.t., and at a tendering in Oberhausen 
M. 78 p.t. only was paid for Siemens-Martin 
billets, 

In Silesia both dealers and consumers continue 
to show the utmost reserve with regard to new 
purchases. The weakness in prices is, perhaps, 
more marked and more | png than formerly, 
bars having been quoted as lowas M. 110 to 
M. 115 p.t. The Silesian pig iron works have 
shown a decided unwillingness to reduce their 
quotations on account of the high prices they have 
to pay for coal, and so the basis price for forge 
ig is still M. 60 p.t. Bessemer, M. 58°50 p.t.; 
asic, M. 58 p.t.; foundry pig, M. 63 p.t. for 
local sales, and M. 58 p.t. for further inland con- 
sumption. Hematite is being sold at M. 76 p.t., 
and for spiegeleisen M. 95 is quoted. The girder 
trade in Silesia is reported to be somewhat firmer 
this week than last, though orders come in but 
slowly ; M. 112 p.t. free at works was quoted for 
home consumption and M. 90 to 95 p.t. for 
xport. 

The condition of the iron ore market over 
here is extremely dull. Last year Spanish ore 
was hardly obtainable at M. 21 to M. 22 p.t. free 
Stettin, and this year offers are plentiful at 
M. 16 p.t. and even less, 

The same is the case with Swedish iron ore. 
German export in iron and steel during the first 
two quarters of present year is reported to have 
improved, against the same period in the year 
before. This year, however, the works have been 
compelled to sell at any price almost, the 
decreasing inland consumption having caused 
stocks to rise alarmingly, and so the works have 
lost instead of gaining money in many cases; 
export quotations for raw and finished iron are 
30 to 40 per cent. lower than inland quotations. 

Export in pig iron, malleable iron, and finished 
iron and steel was, in tons, as under :— 














1901. 1900. 

January . 147.261 .. .. 116,100 
February .. 336.720 .. .. 120.755 
March 173,860 .. .. 127,955 
April 159,952 .. .. 115,969 
MY ss cs as co SRE oo. ce ESS 
GUNG... co os of BROT .. .. OS 

994,404 744,224 


Import in iron and steel has, on the other hand, 
perceptibly decreased, being 233,690 t. for 1901, 
against 502,150 t. in 1900. 

Among the consumers of German iron articles 
England stands first, 143,796 t., against 77,338 t. 
for the same period last year ; Belgium, 131,980t., 
against 80,784 t.; and the Low Countries, 12,262 t., 
against 87,112t. An improvement in export was 
perceptible to British East India, 46,601 t., against 
8686 t.; Italy, 41,873t., against 35,670 t.; Austria- 
Hungary, 41,345 t., against 21,919 t.; and France, 
39,073 t., against 39.941 t. The strongest decrease 
in export was to Switzerland, 72,589 t. against 
95,432 t.; to Russia, 53,691 t. were exported this 
year, against 58,559 t.; to the German Colonies in 
Africa, 2365 t. were sent ; and to Kiautschou, 
2428 t. 

On the German coal market a falling off in im- 
port is a for June, and for the first two 
quarters of the year. 

The pit coal exported from Germany was chiefly 
sent to Austria-Hungary and to the Low Coun- 
tries. Import in coke shows a strong decrease for 
June of present year, whereas export in coke has 
been nearly the same as in the year before. Ex- 
port in brown coal, on the other hand, has fallen 
off considerably ; import, too, was lower than in 
June last year. 

Most branches of the iron trades in Austria- 
Hungary are indifferently occupied, and the con- 
dition of prices is very weak. Only the machine 
and locomotive factories can boast of being in 
brisk activity, having secured orders for French 
and also for inland railways. 

Pit coal is pretty firm in price, but the demand 
remains limited generally ; brown coal, however, 
eells very briskly in Austria-Hungary. 

The present state of the Belgian iron market is 
uncommonly dull, and increasing weakness is felt 
in quotations, owing to the competition of the 
Germans, which is successful in many instances, 
the export bounty granted to the German works 
enabling them to underquote the Belgians ; thus 
steel girders have been offered at M. 88 p.t.; 
Martin steel plates at M.110 p.t.; and raw steel 
bars at M. 104 p.t. f.0.b, Antwerp. In Brussels 
bars No. 2, for export, are quoted 127°50f. p.t.; 
girders, 107°50f. p.t. Athus has been offering 
forge pig at 49f. p.t.; Charleroi at 53f. p.t. The 
blast furnace works Monscheret, in Fiainault, 
have, after a thorough repairing, again blown in 
a blast furnace. Several Government orders of 
importance having been placed in the course of 
the past weeks, the occupation at the railway 
and engineering shops is fairly brisk, only prices 
are too low to leave any profit. More work is 
expected to be given out in September ; tenders 
for the supply of 230 switches and 275 crossings 
have been invited for the 28th inst., and 60 loco- 
motives are to be placed later on, 

During this week and the last the condition 
generally has not changed on the Belgian coal 
market, and prices have been pretty well main- 
tained. The output of coke has been strongly 
reduced, and there is talk of further reductions 
for the next few months ; in June and in July the 





reduction was 26 and 29 per cent. The strong 
increase in stocks at the end of the second quarter 
is somewhat alarming, and prospects in the pit 
coal trade for the immediate future are decidedly 
unfavourable. On June 30th, 1900, stocks in coal 
were 400,000 t., against 1,088,000 t. on June 30th 
of present year, which is equal to an increase in 
stocks of 688,000t. For all descriptions of iron 
and steel demand is quiet in France; however, 
makers have been able to maintain their former 
quotations, Rails especially, both new and old, 
are very firm. In the Ardennes the position of 
the iron market is, to all appearance, getting worse 
instead of better, and a general want of orders is 
also complained of in the Hatite-Marne. In the 
districts of the Loire and Rhone a fairly good 
employment is reported at most works, 

On the coal market in France the tendency is 
weak all round, owing chiefly to a continued and 
very strong competition from Belgium, which is 
felt all the more keenly because American import 
in coal has also been increasing. A Marseilles 
dealer has received no less than 40,000 t , and the 
Compagnie Transatlantique has signed contracts 
a America for 100,000 t. for Marseilles and 

avre, 








LAUNCHES AND TRIAL TRIPS. 





BATTENHALL, screw steamer; built by, Blyth 
Shipbuilding Company, Limited; dimensions, 
296ft. by 43}ft.; constructed by, North-Eastern 
Marine Engineering Company; launch, August 
15th. 

DEN OF SEATON, steel screw steamer ; built by, 
Sir Raylton Dixon and Co., Limited; to the 
order of, Charles Barrie and Son, of Dundee; 
dimensions, 364ft. by 47ft. 8in. by 30ft.; tocarry, 
6200 tons deadweight ; engines, triple-expansion, 
25in., 40in., 68in., by 48in., pressure 190 lb.; 
constructed by, Richardsons, Westgarth, and 
Co , Limited ; trial trip, August 15th. 

MANCHESTER EXCHANGE, steel screw steamer ; 
built by, Furness, Withy, and Co., Limited ; 
to the order of, Manchester Liners, Limited ; 
dimensions, 372ft. long ; to carry, 354,549 cubic 
feet capacity ; engines, triple-expansion, 25in., 
40in., 68in., by 48in., pressure 180 lb. ; constructed 
by, Richardsons, Westgarth, and Co., Limited ; 
launch, August 15th. 

STEEL screw steamer; built by, Ropner and 
Son; to the order of, Mr. A. Gladstone, of 
West Hartlepool; dimensions, 352ft. 3in., 
49ft. 6in., 28ft. 3in.; engines, triple-expansion, 
25in., dlin., 67in., by 45in., pressure 180 lb.; 
aeeeeee by, Blair and Co.; launch, August 
5th. 


WORKFIELD, steel screw steamer; built by, 
Craig, Taylor, and Co.; to the order of, Hickie, 
Borman, and Co.; dimensions, 372ft., 48ft., 
30ft. llin.; to carry, 7000 tons deadweight; en- 
gines, triple-expansion, 25in., 42in., 68in., by 
4Sin., pressure 180 lb.; constructed by, North- 
Eastern Marine Engineering Company, Limited ; 
launch, August 15th. 

BURGERMEISTER HACHMANN, _ steel screw 
steamer; built by, Craig, Taylor, and Co.; to 
the order of, G. J. H. Siemers and Co.; dimen- 
sions, 372ft., 48ft., 30ft. llin.; to carry, 7000 tons 
deadweight ; engines, triple-expansion, 23}in., 
38hin., 68in., by 48in., pressure 200 lb.; con- 
structed by, Richardsons, Westgarth, and Co., 
Limited ; trial trip, August 16th ; 11 knots. 

ATHENIC, twin-screw steamer ; built by, Har- 
land and Wolff; to the order of, Ismay, Imrie, 
and Co.; dimensions, 500ft. long, 63ft. broad, and 
4lft. in depth; to carry, 12,500 tons register, 94 
saloon, 84 second, and 186 third-class passengers ; 
one of three sisters for service between London 
and New Zealand ; launch, August 17th. 

WEsTONBY ; built by, Ropner and Son ; to the 
order of, R. Ropner and Co., West Hartlepool ; 
dimensions, 343ft. 2in. long, 46ft. 6in. broad, and 
27ft. in depth ; to carry, 5800 tons on Lloyd’s sum- 
mer freeboard ; engines, triple-expansion, pres- 
sure 1801b.; constructed by, Blair and Co., 
Limited ; trial trip, August 17th ; 11 knots, 








CATALOGUES. 


WaRD AND GOLDSTONE, Strangeways, Man- 
chester. Price list of electrical supplies. 

Sun ELectricaL Company, Limited, 118, 
Charing Cross-road, agents for Compagnie 
Générale Electrique, Nancy.—Bound and illus- 
trated price list of dynamos, motors, and trans- 
formers. 

JOHNSON-LUNDELL ELECTRIC TRACTION CoM- 
PANY, Limited, Soho-square. Descriptive illus- 
trated pamphlets of the company’s motor and its 
applications.—A technical explanation of the 
a features of the motor is included. 

hey are enclosed in a special expansible case. 

A. RANSOME AND Co., Limited, Newark and 
London. A new catalogue of wood-working 
machinery.—The importance of this book may be 
gathered from the fact that there are over 760 
illustrations, many of them of machines which 
have been recently introduced orimproved. The 
engravings are for the most part excellent, and, in 
conjunction with a lucid letterpress, form quite a 
valuable treatise on wood-working. 











TRADE AND BUSINESS ANNOUNCE.- 
MENTS. 


Mr. J. R. CHURCHILL informs us that he has 
opened at 115a, Queen Victoria-street, London, 
E.C., an office and show-room for the sale of gas 
and oil engines manufactured by Allen and Barker 
Limited, of Taunton, Somerset. 

EasToN AND CoMPANY, Limited, Erith, have 
just received information from Egypt that they 
have secured the order for the pumping plant for 
the Etsa drainage station. The plant in question 
consists of six Lancashire boilers, two economisers, 
four vertical compound condensing engines, direct- 
coupled to four large centrifugal pumps, with all 
necessary steam and exhaust pipes, feed pump 
and feed pipes, &c., and is designed to raise 
6} million gallons of water per hour against a head 
of about 15ft. Yarrow and Co., of Poplar, have 
also placed an order with the firm for a Schmidt 
patent superheater for use in their works, 





THE PATENT JOURNAL. 
Condensed from “‘The Illustrated Oficial Journal of 
Patents.” 

Application for Letters Patent. 


*,* When inventions have been ‘‘ communicated ” the 
name and address of the communicating party are 
printed in italics. 
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15,882. Evgcrric Brags, The British Thomson-Hous- 
ton Company, Limited.—(F. E. Case, United States ) 

15 883. SecurRinc Nurs against Loosgnine, R. H. 
Ridout, Sunbury-on-Thames. 

15,884. ARTIFICIAL GRAV , E. Jacobson, Man- 








chester. 
15,885. Cieanstinc Tram Rams, C. H. Jerrard, 


ndon. 
15,886. Brewine Syrup, L. I. N. Norman, London. 
15,887. Drain Interceptor, W. Riley, London. ’ 
15,888. GraTE-BaR for Fornaces, J. C. Bowring, 


mdon. 
15,889. Vice for Hotpinc Encravine Work, H. Brett, 


mdon. 

15,890. Spurs, F. J. Stohwasser and G. B. Winter, 
London. 

15,891. Burrow for SusPENDING GARMENTS, C. Nicholas, 
Gloucester. 

15,892. Apparatus for Pressinc TuMBLERS, J. Haley, 
London. 

15,893. Trucks, J. A. Martin, London. 

15,894. BorrLe Stoppers and Cork Tops, G. H. Burt, 


mdon. 

15,895. Ciariryinc Vats, J. G. W. Hartmann, 
a 

15,896. KING Winpow Sasuzs at any DesirREp 
Hetocut, A. B. Jackson, C. L. Hansen, and A. P. 
Durrant, Liverpool. 

15,897. PHotocrapHic Cameras, L. W. Mence, 
Liverpool. 

15,898. Cyc.e Locks, F. Herrmann, Liverpool. 

15,899. AppaRaTus for WasHine Linen, C. Poyet, 
Liverpool. 

15,900. SunsHapes for Human Bxrrnes, A. Strand, 
Liverpool. 

15,901. Trouser STRETCHER or PressER, J. R. Porter, 

mdon. 

15,902. Constructinc Batrery CELis, A. O. Jones, 

ndon. 

15,903. TypewriTErs, B. Naumann, London. 

15,904. CIGAR - MAKING Macurngs, B. Wertheimer, 
London. 

15,905. Curtain Supports, J. N. Anderson, Kingston- 
on-Thames. 

15,906. Process for the OxipaTiIon of MINERAL OIL, 
A. H. Crosfield, R. F. Jones, and J. Barker, 
London. 

15,907. Sarety Byz-pass Device for Gas LicuTine, J. 
Vaillant, London. 

15,908. AUTOMATICALLY CLEANING GRaIN, R. Simon, 
London. 

15,909. ELecrropgs of AccumuLaTors, R. W. James. 
—(J. J. Heilmann, France ) 

15,910. Curry-comss, R. Picard, sen., London. 

15,911. Exgecrric Circuit Breakers, G. Bellangé, 
London, 

15,912. Screw Prope.uers, E. A. Nilson, London. 

15,913. ManuracTtuRE of Fioor S1ans, H. Trynes, 
London. 

15,914. VaRiaBLe SpgxD Mecuanisms, H. H. Lake. — 
(Brown and Sharpe Manufacturing Company, United 


States. 

15,915. Reversinc Mecuanism for Moron VEHICLES, 
H. H. Lake.—(Century Motor Vehicle Company, 
United States.) 

15.916. ConpuitT for ELecrric CaBxgs, J. F. Cummings, 
London. 

15,917. Printinc upon Prismatic Opyects, H. Wiesen- 
berg, London. 

15,918. MgtHop of Execrricat Distrisvution, C. 
Marillier, London. 

15,919. THermo Recutators, E. E. Guillery and P. 
Poupart, London. 

15,920. Taps, J. Pollock, London. 

15,921. PHoTocRaPHic PLates, A. Henriot, London. 

15,922. MANUFACTURE of Iron and Srex1, T. L. Wilson, 
London. 

15,923. Pump Pistons, P. Brauer. London. 

15 924. Dvxsturrs, R. B. Rausford.—(L. Cassella and 
Co., Germany.) 

15,925. AppaRaTos for SHeaRING Fasrics, F. Haas, 
London. 

15,926. MatcH-maKING Macuinery, H. Christensen, 

mdon. 

15,927. Propucinc Amines, G. W. Johnson.{(C. F. 
Boehringer and Soehne, Germany.) 

15,928. ELLIpTicaL Borinc Apparatus, C. J. Montreull, 
London. 

15,929. Provipinc Marsie with Dzzp Ficurss, E. E. 
Hippe and T. Holm, London. 

15,930. WaTER-TUBE BoiLER Fornaces, W. W. Shilling, 


ndon. 
15,931. DistripuTors for Grain DRILLS, C. E. Patric, 
udon. 
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15,982. Motive Powsr, R. Warry, Bexley Heath, 
Kent. 
15,933. Rotary WasHinc Macuinss, W. E. Baker, 


London. 

15,934. Wueet Guarps for Tramway VEHICLEs, J. H. 
F. Bale, Manchester. 

15,935. Bott for Lever Casrnet Locks, J. White- 
house, Wolverhampton. 

15,936. Boxes, H. C. Lomas, Leicester. 

15,937. ReparRinc OvERHEAD Conpuctors, S., W., and 
J. Rawlinson, Halifax. 

15,988. CycLe Stanps, J. Smalley, Halifax. 

15,939. DETERMINING PitcH of PROPELLERS, R. Chaffer, 


Hull. 
15,940. Wacon Brakes, G. B. Bowles, Newcastle-on- 


Tyne. 
15,941. Cuarrs, T. M. Grant, Glasgow. 
15,942. Enorngs, J. Murrie, Glasgow. 
15,948. Seat Cover, A. Page, Leeds. 
15,944. Transmission GeaR for Motors, C. Koerte, 


eeds. 

15,945. CoNCRETE-MIXING Macuings, R. H. Taylor, 
Dover. 

15,946. Rectiryinc ELEcTRIC CURRENTS, J. Beach, 
Taunton. 

15,917. Mupeuarps for VeniciEs, &c., J. L. Carty, 


Glasgow. 
15,948. WasHiInc Fisrovus MarTsErIAzs, J. Auchinvole, 
G IW. 


15,949. Vatves, H. Lucas, London. 

15,950. Turnscraws, W. Seedhouse and G. Gray, 
sheffield. 

15,951. Ratcuets for CyrcLz FREE-WHEELS, G. Hook- 

m, London. 

15,952. SgaLine BotriEs and Jars, E. L. Livingstone, 
New York City. 

15,958. PgnpuLum, A. von Au and L. Hennig, 


er: le 
15,954. Propucinc XyLoniTE So.vution, C. R. Jackson, 


mdon. 
15,955. Enorngs, A. G. Melhuish, London. 
15,956. Easets, W. 8. Trigg, London. 
15,957. Butron Howes for Garments, A. Harris, 
London. 
15,958. Braztnc Iron Piates for Burtprnes, J. Day, 


mdon. 
15,959. Typgwritinc Macuings, J. C. Fell.—(The 
Smith Premier Typewriter Company, United States ) 
15,960. Fiyine Macuines, W. Porak, London. 
15,961. Cases for Storine Syrincgs, N. F. M. A. Salm, 
London. 
15,962, AUTOMATIC S1aNaLs for PLATELAYERS, J. Burton, 


ndon. 

15,968. Cootina Enarngs, H. Audin and E. Lorthioy, 
mdon. 

15,964. Drivine Gears, A. J. Postans, London. 





15,965. ConrRoLLinc Feep-waTer, A. J. Postans, 
ndon. 
15,966. Sos Manvuracturz, The Phenix Boot 
Machinery Company, Limited.—(/. Keats, Austria.) 
yo? Pygomatic Trrgs for VEHICLES, F. W. Schroeder, 
mdon. 
15,968. Vatves, W. P. Thompson.—(H. Rostin and &. 
Scubert, Germany.) 
15,969. Camera Supports, W. P. Thompson.—(Thiil 
and Kill, Germany.) 
15,970. Piayiya MusicaL Isstruments, F. Pietsch- 
mann, Live 
15,971. CoLLapsisLe Supports for TasBixzs, F. Mack, 
Liverpool. 
15,972. CRAMPING Winpow Sasuegs, W. J. Templeton, 


on. 
15,973. Venpinc Macuines, T. Hiittebriiucker, 
on. 
15,974. Grinpstongs, H. Weihtag, Barmen, Ger- 
man 


y- 

15,975. Woop-cuTtine MacHINE, J. W. Corts, Barmen, 
Germany. 

15,976. Ozonx, J. F. Hoyne, London. 

15,977. Sregrinc Gear for Venicvys, J. H. Fick and 
the Pick Mctor Compavy, Limited, London. 

15,978. Digs for Brick Macuinges, W. B. Hughes, 

don. 
15,979. Wuspow Sasu, H. J. Noonan, London. 
15,980. CompineD Parer Kyire and Ruts, A. Fiévet, 


mdon. 
15,981. Diver's Jacket, G. V. White and F. Summers, 
ndon. 

15,982. ConrRoLLING CLUTCH ConnecTions, C. Kuhle- 
wiud, London. 

15,983. NiTRO-GLycERINE, F. L. Nathan, J. M. Thom- 
son, and W. Rintrul, London. 

15,984. Propucinc MaLigabB.Ee Iron, P. Eyermann, 
London. 

15,985. AuToMOBILES, M. A. Yeakley, London. 

15,986. PHorocraPH BurnisHers, C. J. Dorticus, 


ndon. 
15,987. Corrgzz, A. Zimmermann.—(H. Nicolai, Ger- 


many. 

15,988. PeRaMBULATOR Sarety Device, C. W. R. 
Schulze, London. 

15.989. Siopper for INcLINED Retort, A. F. P. Hay- 
man, London. 

15,990. Liqguip Incanpgescent Gas Lamps, H. Lux, 
London. 

15,991. Liquip INcanpescent Gas Lamps, H. Lux, 
London. 

15 992. Wasuine and STerRiuisinc Livgy, G. Bernardi, 
Loudon. 

15,993. AuToMATIC BaRREL TILT, T. G. Stevens, Greer- 
hithe, Kent. 

15,994. Hat¥-tong Repropuctioy, R. Kelly, Lord n. 
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15,995. ELectric Rartways, J. and J. 8. Carpenter, 
Souths mpton. 

15,996. Dispgnsinc LaceR Brer from Burx,C. H. Lee, 
London. 

15,997. Pressinc TexTILe Faprics, 8. Woodhead ard 
8. Smith and Co., Limited, Bradford. 

15,998. CrrcuLaR Box Looms, A. E., A., and G. Walker, 
Bradford. 

15,999. Friction Ciutcues, C. H. Guest, Drayt.n, 

b 


erby. 
16,000. RevoLvaBLE Latue Cuuck, J. Robinson, Man- 
chester. 
16,001. Comprsc Macatne Detacement, J. W. Nasmith, 
Manchester. 
16,002. Brakes for Cycies, &c., C. M. Berry, Bel- 
t. 


fast. 

16,003. Twistinc Frame Stop Morion, A. Mellor, 
Huddersfield. 

16,004. Execrric CaBLEs, J. Place and Sons, Limited, 
and W. H. Yiace, Halifax. 

16,005. Wasnine Puoto Prints, A. G. Adamson, 
Glasgow. 

16,006. ScraPInG CuImney Ports, J. Marchant, Notting- 


16.007. Fiyers for Macuings employed in PREPARING 
Frsrovs Mareriat, J. Shorrocks, Farnwoith, 


R.8.0. 

16,008. Pipz Rests, G. Evenden, Brighton. 

16,009. Fasteninc for Gatzs, C. Dressler, Marlow, 
Bucks. 

16,010. Hacki1nc Macurinss, R. H. 8. Reade, J.G. Craw- 
ford, and A. McKibbin, Manchester. 

16,011. Savine Fugit, &c, J. and J. T. Hibell, 
Birmingham. 

16,012. Toy, A. McG. Mitchell, jun., Glasgow. 

16,018. ADVERTISEMENT TickkeT, J. T. Mackintosh, 
Dalkeith, N.B. 

16,014. PuysicaL Exercise Appliance, N. Macphail, 


Glasgow. 
16,015. TasLEs for Gas Stoves, The Omega Odourless 
Gas Stove Company, Limited, and H. O. Strong, 


ristol. 
16,016. Drivinc Gear of Cycizs, &c, A. Spindler, 
ow. 
16,017. WasHING Frsrovus MarTErRia.s, J. Auchinvole, 


Ww. 

16,018. Motor, C. and J. Kelly, Glasgow. 

16,019. Screens, M. Levy, Glasgow. 

16,020. Dust-pan, W. C. Lowther, Hampton Hill, 
Middlesex. 

16,021. Rupper and Srext Rim Tire, A. C. Sievers, 
London. 

16,022. Drivinc Mecuanism for PRINTING PREsS 
Carriscgs, A. Retterspitz and A. Seitz, Berlin. 

16,023. Focusinc Sunraces of Fitm Banps, W. 
Beutler, Berlin. 

16,024. DistriBvTION of Grain, J. Murch, Umber- 
leigh, R.S.O. 

16,025. TurBINg Drives, F. O. Hirenz, London. 

16,026. Paper Rest, T. McGow, Dundee. 

16027. Rorary Enornes, W. H. Leck and W. T. 
Carter, London. 

16,028. Guipg for Stamp Mus, The Sandycroft 
Foundry Company, Limited, and W. Jones, London. 

16,029. PORTABLE VESSELS, R. A. Blake.—(Hiiitgen, 
Ménnig, and Co., Gesellschaft mit beschrankter Haf- 
tung, Germany 

16,030. PHorocraPHic Fiash Lamp, G. Collard, 
London. 

16,031. Pistons, Sir W. E. J. Vavasour, Bart., Tad- 


caster. 
16,032. BREwIxG ApPpLiaxces, P. Meura, London. 
16,038. Rim Brake for VELocIPEDES, F. Macdonald, 


mdon. 
16,034. SuRvEYING Roaps, R. Jones and D. D. Esson, 


mdon. 

16,035. TROLLEY WHEELS, R. Jones, London. 

16,086. SPEED-RECORDING AppaRatTus, A. 8. Cubitt, 
London. 

16,087. AuTomaTic Macuing, J. W. Wedderburn and 
M. Shearer, London. 

16,038. Bep Rest, M. Shearer, London. 

16,039. Griroinc Wire, J. Dow and A. Brown, 


London. 
16,040. Apparatus for Hgatina Foop, J. Ablett, 


London. 
16,041. Cicargtrszs, E. St. J. Ewart and H. Gillies, 


ndon. 

16,042. Execrricity Mergers, O. Imray.—(Hartmann 
and Braun, Germany ) 

16,043. FuEL Gas, W. J. Dibdin and H. C. Woltereck, 


mdon. 

16,044. FURNACE Doors, G. Harvey and H. Blackburn, 
ndon. 

16,045. CoNCENTRATION of OrEs, R. W. Western, 
mdon. 

16,046. Harness for JacquarD Looms, O. Schieritz, 


London. 

16,047. Screw Curtine, H. L. Mansonand J. Kamphues, 
Liverpool. : 

16,048. Brakes, A. Reichwald.—(The Firm of F. Krupp, 


Germany.) 
16,049. Fermentation of Liquips, O. E. Nycander, 


London. 
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ee a A. Mays and W. W. and W. H. Roff, 

md: 

16,051. Divrewass0ar.yisenente Gas, G. Rapprich, 
ndon. 

16,052. Execrric Crrcurt-cLosine Device, G. Rapprich, 


London. 
W. Clark, J. R. Moore, and R. J. B. 
Milburne, London. 
16,054. Fiusnine APPARATUS for Crsterys, 8. Gruner, 


don. 
16,055. Device for Mrxixc Gas and Arr, H. H. Lake. 
= * Selas” Gesellschaft mit beschriinkter Hastung, Ger- 


Many. 
16,086. RRS A. W. Brightmore and R. W. H. 


Bailey, London. 
16,057. Door Srasees, W. R. Lane.—(M. Brawn, Cape 


Colony.) 

16,058. Femprnc Sream Borers, &c, C. Caiile, 
London. 

16,059. Bett, H ht, London. 

16,060. Hats, Ww. Trend London. 

16,001. Macuings for Dygine Yary, H. Ferguson, 

mn 

16,062. — Device, F. R. Simms and R. Bosch, 
London. 

16,068. Ioxrrion Gear, F. R. Sims and R. Bosch, 
London. 

16,064 Merers, A. J. Boult.—(La Compagnie pour la 
Fabrication des Compteurs et Matériel d'Usines « Gaz, 
France ) 

16,065. BLow Pipzs, R. D. Bowman and R. Miller, 


don. 
16.066. CLorHes Cramp, T. Grundy and R. Potter, 
mdon. 
16,067. Macuivgery for Maxine Hay, F. Keelhoff, 
London. 
16,068. Proputsion of Boats, &c., A. H. Valda, 


mdon. 
—, Pacxrino Hotper for Snarrs, A. E. Macindoe, 
ndon. 

16,070. Hypravutic Recutator, W. Boby, London. 

16,071. Device for Dryrse Mareriat, E. Stauber, 
London. 

16, a Batrerizs, M. Daseking and A. Brandes, 

16,073. Tama, K. 8S. Mackinlay, London. 


10th August, 1901. 


16,074. Spgep Gegarinc for Bicycies, C. Poole, 
London. 

16,075. Inrusor, W. J. Cross, Handsworth, near Bir- 
mingham. 

16,076. Trotigys for Exicrric Cars, W. Clayton, 
Manchester. 

16,077. SPRING-FRAME ogi H. Du Cros, jun., and 
W. ford, Birming! 

16,078. Pwgumatic tom, ¢ G. N. Milward and G. F. 
Newman, Birminghan. 

16,079. WEARING AppaREL, A. J. F. Schacksommer, 
Manchester. 

16,080. Wing Grass Stanps, F. C. Wilkins, Malvern. 

16,081. Pencrt SHarpgner, F. Herbert, Durham. 

16,082. ManuracturE of Comps, W. D. Stewart, 


Glasgow. 
16,083. Motor Sirencer, J. B. and J. B. Dunlop, jun, 


in. 

16,084. Apparatus for MaRkINc Games, P. Kratz, 
Manchester. 

By BacK-RESISTING Goosk-NEcK, W. H. Burbidge, 

mdon. 

16,086. SrEERING Surps, J. N. Krebs, Liverpool. 

16,087. ApvERTIsING Wacon, W. F. Timm, Berlin. 

16, = : Macuiye for Bramine Leatuer, E. V. Brown, 

rlin. 

16,089. Mowrne Macuing, C. Arras, Berlin. 

16,090. Firg-LichTseR, G. Satterthwaite, Manchester. 

16,091. Steam Borer, J. H. Rosenthal, Glasgow. 

16,092. EXHIBITING STEREOSCOPIC PICTURES, F. W. 
Donisthorpe, Kintbury, Berkshire. 

16,098. CLEaNING Huts of oo A. Stump and A. 
L. Stump, png geet 

16,094, Sirk Caps, W. Lyon, one 

16,095. Gearrne, R. H. Ridout, Sunbury-on-Thames. 

16,096. Apparatus for Scorinc in BILLIaRDs, W. 
Smetham, London. 

16,097. laeLement for Smirrinc Ramway VEHICLES, 
C. Weylandt.—{@. C. Sherman, United States.) 

16,098. VENTILATORS, tcliff and the Retner 


Safe Company, Limited, London. 
16,099. Gas Burner, A. J. Boult.—(R. Granjon and 
&. Isnard, 





16,100. NavicaTine the Arr, W. J. Griffiths, London. 
16,101. PREVENTING Raltway Accipents, J. T. Bills, 


g) e 
16,102. Hat Pixs, G. Crampton, London. 
16,103. MANUFACTURE of Screws, E. A. Beaumont, 
dersfield. 

16,104. Cork HoxtperR for Barres, E. McAfee, 
London. 

16,105. Stocks, F. W. Wilkinson, London. 

16,106. Preventinc Accipents in Hoists, J. Glad- 
stone and 8. T. Wade, London. 

16,107. UnpERcLoTHING, K. aot, London. 

16, 108. Woopgn Brepstgaps, H. Busch, London. 

16,109. MmecHanicaL Roastinc FURNACES, J. R. Down 
and J. Godfrey, London. 

16,110. Preservine Mitk, J. Imray.—(Société “ Le 
Lait,” France.) 

16,111. Guw Sicuts, L. Orge and J. Nelson, London. 

16,112. Frorr Currer, W. H. Wheatley.—(The Thomson 
Speciality Company, United States.) 

16,113. ReckpTacLes for Takinc Mongy, J. Tranton, 


Liv erpool. 
16,114. Borrte Cieantnc Macuings, R. Pernitzsch, 
Liverpool. 
16,115. ELEcTRIC TRANSFORMERS, R. Grisson, London. 
16,116. PgRrokaTiInG Papsr, P. L. Deighton, London. 
16.ui7. Corn-FREED MEcHANISM, A. M. Argles, 


16,118. — Facto Trxzs, E. F. Chance, London. 
16,119. Cycizs, W. Starley, London. 
16,120. ene Brake Mecuanism, H. E. Gresham, 


16,121. eee Merers, G. Hookham, London. 
16, 122. Workine Zinc CorTarnine Siicic Acip, A. 
Do: , London. 


em ND CONNECTION” for CaBies, T. Jacob, 

on. 

16,124. Srgzam Generators, E. de Porto-Riche, 
London. 

16,125. Sprvptz for THrostte Frames, H. J. J. 
Frossard, mdon. 


16,126. Coat Rack, M. Jonas, London. 

16, 127, Sager MeTat Frames, H. A. Seymoure and J. 
Lowenthal, London. 

16,128. ELECTRIC ACCUMULATOR Bartrerigs, A. Tribel- 

orn, London. 

16,129. ag aes Suips to Dirrerent LevEts, F. 

naon. 

16,130. Batus, H. Goesmann, London. 

16,131. ANNEALING STEEL, R. A A. Hadfield, gg 

16,132. MANUFACTURE of STEEL, R. Hadfield, 
London. ° 

16,133. MANUFACTURE of ARMOUR PLaTEs, R. A. Had- 
field, London. 

16,134. Puriryine Hyprocarson O1s, J. W. Mason, 
London. 

ge Macurygs for Turninc Hay, 8. B. Bamford, 


16,136. [a of Tramways, R. P. Wilson, 
London. 


12th August, 1901. 
eo FasTentnc Rucs upon Horsgs, W. H. Barton. 


G. F. Barton, New Zealand.) 
— Equipments for Mititary Usss, P. A. Martin, 


16,139, ConsuMING Smoxg, I. and C. H. Mitchell, 
Huddersfie 
16,140. — for Ropzs, A. Anthony, Wolver- 


16,141. Pacomes for Propuctne Knitrep Fasrics, M. 
Lutz, London. 











16,142. Loom Reeps, E. W. Kemna, Barmen, Ger- 
many. 

16,143. Water Cooigr, J. T. Pearson, Burnley. 

16, 144. PrRevENTING Opgeninc of Bortriss, M. A. Weir, 
Kingston-on- -Thames, 

16,145. Caps or Covers for GLazina Roors, 8. Roberts, 
Hali 


fax. 
16,146. PLovans, R. Lansdale, Melinen, near Rhyl. 
16,147. Hanpigs for FisHine Nets, ae Milward, 
Redditch. 
16,148. StancnH Makino, M, Cabidos and J. M. Abram, 
Paris 


16,149. ” DouGH-KNEADING Macurngs, J. Hailwood, 
Manchester. 

16,150. Arc Lamp Saretry Wincugs, J. Lawrence, 
Oxford. 

16,151. ScREw-pRiIvgER, R. G. Ridings, London. 

16,152. Bunsen Burner AiR ConTROLLER, A. Berg- 
mann, Berlin. 

16,153. Mingrat Apugstvg, H. Sureties, London. 

16,154. Ovens for Baxrne Breap, J. B. Cox, Birming- 


am. 

16,155. NozzLes for Hoss-pirgs, J. Morris, jun., Man- 
chester. 

16,156. Looms, A. E., A., and G. Walker, Bradford. 

16,157. PHoToGRAPH-TRIMMING Degvicz, T. J. Head, 

mdon. 
16,158. Breaxine Surraces of Roaps, H. V. Barclay, 
ndon. 

16,159. Latcugs, A. B. Vanes, St. Margarcts-on- 
Thames. 

16,160. Szamiess Pockets, A. J. Boult.—(4. Milla, 
United States ) 

16,161. Lapiz Cars, D. Lang and G. M. Ferry, 
London. 

16,162. Bunsen Burners, C. M. Kemp and G. H. 
Denny, London. 

16,163. CarrigrR Picron Lorr AtracumeEnt, K. J. 
Biller, London. 

16,164. Manumotive VeHicigs, J. Browne, London. 

16,165. Cutunay Top, J. Browne, London. 

16,166. Retays, H. W. Sullivan, ‘London. 

16,167. Pump Vatvrs, E. Wilson, London. 

16,168. Means for Dirrusinc Watir, H. W. Winter, 
London. 

16,169. APPLICATION of ELECTRO-PLATING, 8. V. Dardier, 


mdon. 

16,170. Dygina Corton, H. E. Newton.—(The Farben- 
Jabriken vormals Friedrich Bayer and Co., Germany.) 

16,171. CHarcinc Briast Furnaces, P. Eyermann, 
London. 

a Lincrusta-MAKING Apparatus, F. Walton, 

ndon. 

16,178. Cotournrnc Matrer, C. D. Abel.—(Actien- 
Gesellschaft fiir Anilin Fabrikation, Germany.) 

16,174. Mupauarps, C. W., F. H., and E. A. "Mrumeel, 
London. 

16,175. ELECTRO-MAGNETICALLY CONTROLLED CLOCKS, 
H. H. Grenfell, London. 

16,176. Dryinc Apparatus, H. Paatz, London. 

16,177. Homocengous Souiripications, R. Meldrum, 


London. 
16,178. ae and Srest, W. H. Hyatt and W. H. Aston, 
London. 


16,179. ScrEw- pown VaLves or Taps, W. H. Wilson, 
London. 

16,180. Keys for Tunnine Taps, R. Roesler, London. 

16,181. Usrnc the Sun’s Heat, M. A. G. Himalaya, 
London. 

16,182. ConngcTinc-BoarDs, G. G. M. Hardingham.— 
(B. Waskowsky, Germany.) 

16,183. Brakes for RarLway Wacons, G. Kerslake, 


London. 

16,184. Coupirscs for Pipgs, H. 8. Crombie, 
London. 

16,185. HorsgsHors, H. H. Lake.—(0. B. Dyson, United 
States.) 


16,186. SHavine Brusues, A. J. Boult.—(P. Deullin, 
France.) 
16,187. Lapets for Corron Rests, A. S. Jackson, 


ndon. 
16,188. Hanp Lever Braxgs for Rartways, E. J. Hill, 

London. 
16,189. Porirication of Prrrotevm, L. J. Davis, 


ndon. 
16,190. Conveyinc RoiiriNe Stock, J. F. Schabinger, 
mdon. 

16,191. KaLErposcorgs, U. Diem, London. 

16, 192. Raistnc SuyKEN Suips, M. Bourhanovsky, A. 
de Kowanko, and C. A. Potocki, London 

16,193. Lamp Stanp for Cycues, R. J. Mellor, London. 

16,194. Trouser Cups, E. H. Levi. ndon. 

16,195. Trz-ciips, E. H. Levi, Lon don. 

16,196. Vatves, A. E. Bertie-Smith and T. K. Freeman, 


maon. 

16,197. Macuing for Benpinc Tungs, E. J. Post, 
ndon. 

16,198. WaTgR-HEATING Apparatus, H. V. Jorgensen, 
ndon. 

16,199. SteRrListnc Apparatus for Doctors, J. Pirnay, 


ve 

16,200. ell for Burtp1na Marsriazs, O. Nentwig, 
London. 

16,201. SpezpD RecuLator for Motors, L. Blanchet, 


mdon. 
_ Cycie CLutcugs, J. R. More and the Jesmond 
le Company, Limited, London. 
16,.03. Motor VEHICLES, W. Norris and T. Coulthard 
and Co. Limited, London. 
16,204. Bettina MATERIAL, G. C. Marks.—(T7. H. Blair, 
Onited States.) 
16,205. Brakes, G. C. Marks.—(J. L. Cushing, United 


States. 
16, aes Enorngs, H. Hoerbiger and F. W. Rogler, 
nD 

16,207. , for SreRiuisine MILK, C. de Bock, 

ndon. 

16,208. Treatine Skins, H. Aitken, London. 

16,209. Pump Buckets, H. Aitken, London. 

16,210. CoLourrnc Matrers, G. W. Johnson._(W. 
Bostein and BE. Rosenthal, Germany.) 

16,211. Manuracturge of Gas, J. Y. Johnson.—(The 
Deutsche Continental Gas-Gesellschaft and J. Bueb, 
Germany.) 

16,212. Scrrw Propge.iter, W. MacLeod, London. 

16 213. Vatvgs, G. L. Bates, Nottingham. 


18th August, 1901. 


16,214. DeTacuinc WEARING APPAREL, F. Parkinson, 
eicesicr. 
16,215. Sgat AtracuMeEnt, W. G. Bidden, Liverpool. 
16,216. Ick-crEAM RecepTaciE, H. Fawsitt and R. 
Peacock, Manchester. 
16,217. Dinner Prats, 8. Atkinson, Foston, Derby. 
—. View Frxper for Cameras, A. J. T. Le Gros, 


ingham. 
16,219. TRawL Boarps, C. Hellyer, Hull. 
16,220. BusBLe Mopgis, H. Lonnen, London. 
16,221. Speep Gears for Cycigs, J. J. H. Sturmey, 
Coventry. 
16,222. ConsTRUCTION of SuH1ps, . Cooke, Liverpool. 
16,28. a -PIPE Connections, H.-J. Wakelin, Bir- 
mingha 
16,224. — Inpicators for Tramcars, W. Dewar, 


16,225. MgasurniNG Garments, A. Ottowski, Brighton. 

16,226. The Reserve Suppry Pen, A. F. Hare, 
Wolverhampton. 

16,227. ELectric Encing, H. von Kramer, Bath. 

16,228. Too.s for Benpinc Tusgs, C. Joyner and Co., 
Limited, and W. Horton, Birmingham. 

16,229. SteERInG Gear for Suips, J. L. Napier, 
Glasgow. 

16,280. Apparatus for Mrx1nc Powpgr, C. Duckworth, 
Manchester. 

16,281. Propuction of STegL-ETcHED Surracgs, E. 
Rolffs. Manchester. 

16,232. Stzam TurBine, W. L Webster, G 

16,2338. Smaty Warez ms, G. and C. 
Manchester. 

16,234. Apparatus for Dryinc Yary, H. O. Brandt, 
Manchester. 

16,285. ELEecTRic Piuas and Sockets, A. Hedley, New- 
castle-on- Tyne. 


Ww. 
- Mellor, 








16,236. Critinc Lamp Bracket, T. 8S. Dunderdale, 
Black pool, 

16,237. NEEDLE THREapER, J. M. Swan, Stock . 

16,238. Pneumatic Tires, N. Greening and EB. Sherlock, 
Mauchester. 

7. ManuracturRE of Water Gas, C. B. Tully, 


16,240, Recovery of VaporisEp ALCOHOL, W. Pinkerton, 
Carluke, Scotland. 

16,241. Corsgts, G. Roloff, Berlin. 

16,242. Sprinc Marrresses, F. Anders and D. Perl- 
mann, Berlin. 

16,248. Sarsty Device for Venicies, E. Klaiber, 
Berlin. 

16,244. ConnxcTine the Crank and Drivine Rops of 
Rorary Gear Macurngs, K. Schultz, Berlin. 

16,245. Tusgs for Betts, H. Wingerath, Berlin. 

16,246. Pressure Tanks, T. M. Murphy, St. Louis, Mo., 
United States. 

16,247. Smoke Consumers, R. W. Hamann, St. Louis, 
Mo., United States. 

16, 248. STOPPERING Borrvss, R. Ireland, London. 

16,249. OverFLow for Barus, E. Stephenson and 8, 
Robinson, London. 

16.250. Automatic Circuit Breakers, L. L. Elden, 
London. 

16,251. Preventine Accipents, W., T. W. H., and P. 
C. Philipson, London. 

16,252. TenTERING Macurygs, W. E. and J. W. Settle, 
London. 

16,258. Porato-picaina Macutns, W. Basford and W. 
Gospel, London. 

16,254. Kyittine Macuing Toncug OPENER, M. Zober, 


London. 
16,255. SianaL Device, C. Dornbracht and R. May, 
Lond 


ndon. 
16,256. Caatk Casg, A. W. Chick, Birmingham. 
16,257. Lever or TumsBierR Locks, C. B. Jones, 


mdon. 
16,258. Sprinc Motor, D. van den Eynden and J. E. 
erman, London. 
16,259. Stop Vatves, H. Mottram, Droylsden, Lanca- 
shire. 


16,260. "TypE-com postnc Macuing, F. Wicks, London. 
16,261. Arr-TIGHT Covers for Jars, &c., B. Haigh, 


16,262. H&AT-REGULATING Device, C. G. Armstrong, 
ndon. 
16,268. Brake Apparatus for Wacons, A. Spencer, 


mdon. 
16,264. Potisntna Rutina Waexrs, D. K. Tripp, 
ndon. 
16,265. Brakes, E. de Pass.—(La Société Anonyme des 
Freins ‘ * Stop,” France. 
16,266. Appinc Device for Games, C. C. Rogers, 
London. 
16,267. Exve org, 8S. C. Talbot, London. 
16,268. ReauLatinc Gas Compressors, R. O. Klatte, 
London. 
16,269. Typewriters, L. E. M. E. Martin, London. 
16,270. Explosion Motors, C. Schaudel, London. 
16,271. Execrric Castes, J. D. and W. J. Rice, 


mdon. 

16,272. Vatvetess Rock Dritis, H. H. Lake.—(Rand 
Drill Company, United States ) 

16,2738. CaLcuLaTinc Macuinss, H. H. Lake.—(J. A. 
Turck, United States.) 

16,274. Printinc Macuings, H. E. Newton.—(R. Hoe, 
United States.) 

16,275. Iscanpescent Gas Apparatus, W. T: Sugg, 


ndon. 
16,276. Execrric Motors, C. Richter and R. T. Eschler, 


mdon. 

16,277. Evecrric Traction Morors, C. Richter and R. 
T. Eschler, London. 

16,278. CoIn-FREED Apparatus, L. Kelsey.—( Pelzer and 
Co., Germany.) 

16, i278. CoIn-FREED Apparatvs, L. Kelsey.—{Pelzer and 

, Germany.) 

16.280. Gor tion, H. L. Curtis, London. 

16,281. Evetet Sewinxo MACHINES, D. Noble, London 

16,282. Hanp CLAMPING Drvice, N. Gray, jun., 
London. 

16,283. Arc Lamps, W. J. Davy, London, 

16,284. Preventinc Borries being REFILLED, E. 
Freece, L. Levy, A. Marks, and H. L. Rosen, 
London. 

16,285. CLota Cutrgrs, G. J. Nopper, London. 

16,286. TopvLarR Meraciic Frames, J. W. Mackenzie. 
—(The National Frame and Metal Company, United 
States 

16,287. Robinson, 
London. 

16 288. Pumice Stowg and Hor, T. Chinnack-Davis, 


PrpaL Drivinc Mecuanismu, O. 


ndon. 

16,289. Borer Fesp Reocu.ators, A. G. McPherson, 
London. 

16,290. Reservoir Pens, C. Barthel, London. 

16,291. THREADING NgxEpigs, G. Printz, London. 

16,292. Movine Picturgs, 8. H. Crocker, London. 

16,298. FiusHine Apparatus, J. Burgum, London. 

16,294. Megtat Cuttine Toots, C. McRorie and D. J. 
Hunter, London. 

16,295. Reriectors for Lamps, L. Bleriot, London. 

16,296. Swimmino Barus, F. Ringel, London. 

16,297. Toy, J. H. Noble, Liverpool. 

16,298. Utitistnc Stzam, P. L. Clark, Liverpool. 

16,299. ManuractureE of Boxsgs, O. Zucker, London. 

16,300. Cuttinc Meta Ciamps, O. Zucker, London. 

16,301. Preventinec Vessets Hee.inc Over, J. F. 
Becker, London. 


14th August, 1901. 


16,302. Trouser StretcHER, B. Draper, Live: 1. 
16,303. ConngcTINcG TROLLEY Wires, E. Hopper, 
Manchester. 
16.304. Batt Castors, A. F. Hawksley, Manchester. 
16,305. Cyciz Brakes, R. Owen, Liverpool. 
Haviland, 


16,306. TrarLinc Carriaogs, &c., R. B. 
Birmingham. 

16,307. SELF-PROPELLED VEHICLES, J. G. Statter, Bir- 
mingham. 

16,308. Driving Mecuanism, F, L. Sanders, Notting- 

am. 

16,309. ” Lerrinc-orr MEcHanism for Looms, R. Rudd, 

Bradford. 


16,310. Yarn Sxeps, W. A. Winder, Bradford. 
16, 811. Pen, G. Forbes, Gateshead-on-Tyne. 
16,312. KNIFE-CLEANING Apparatus, H. Spackman, 


London. 
16,3138. Ean Drum, G. A. Goddon, Thornton Heath, 


Surrey. 

16,314. Step Putigy, C. O. Schneider and E. Schu- 
macher, Darlington. 

16,315. uraorise Costaourion of Frre-oratss, J. 


Wimpenn 

16,316. Saree’ Canaee T. 1 P. Purdie.—(W. N. Beckett, 
ait. i 

a ol 'TCHEN Ranogs, A. Gomersall, Barrow-in- 


wots. Bon Boiss Furnaces, M. B., B., and R. O. Wild, 

ich 

16,319. = the Numper of REVOLUTIONS “i 
Unrr of Truz made by a Turnine Bopy, G. Sc 
Genoa, Italy. 

16,320. SasH Tscance for Wixpows, E. K. and W. P. 
Bedin n, Birmingham. 

16,321. "ALVES of WATER-PRESSURE APPARATUS, J. C. 
Schneider, G Ww. 

16,322. AppLvinc Tension to Loom Warp Beams, A. 
Shorrock, Manchester. 

16, ome Cover for WIRE MatreessEs, J. Woolley, Man- 


¢ 
16,324. —_— H. Sutcliffe, Manchester. 
16, 825. A Lande Lace for CARRIAGE UPpHo.stTEry, T. 
on. 
16, 326, Dacor Woop Picron, J. Proudlock, Bury St. 
munds. 
16,827. Kggprnc CARRIAGE Hoops in Position, E. Cor- 


ridge, London. 
16,328. BepstgaD TABLE with Ventitator, W. T. 


ndon. 
16,829. Drvinc CARDING ENGINE Fuats, A. Tcherniack, 


London. 








16, ane. PoRTABLE TRAVELLING Cask, M. A. Roswell, 


16, S81. Morons for Economisino Fuxrt, J. E. T. Woods, 
ndaon, 
16,332. APPARATUS ior Raisinc Water, W. Franklin 
London. : 
16,383. Vick for Hoipina Pires, W. Weidemann, 
Diisseldorf, Germany. 
16,334. Spactyo | in Typewriters, C. L. Gatti and M, 


16, — "BURNERS, J. E. Tatham and J. L. Cope, 
ndon. 
16,336. TREATMENT of Gotp Orgs, C. 8, Bailey, 
London. 
16,837. Treatinc Orgs, C. D. _ —(Siemens and 
Halske Aktien-Gesellschaft, German 
16,388. CoatiInc METAts, A. Watzl and L Franken- 
schwert, London, 
16,839. SELF-LIGHTING Cigarettes, E. Marchant and 
8. H. Ash, London. 
1. Rai_way Switcues, F. N. Riggs, Kingston-on- 
mes. 








SELECTED AMERICAN PATENTS. 
From the United States Patent-office Official Gasette. 


672,744. Process of WrLpING ALUMINIUM and 
‘ALUMINIUM ALLoys, M. &chinidt, Berlin, Germany. 
—Filed October 18th, 1899. 

Claim.—The new step in the process of welding 
aluminium and aluminium alloys consisting in apply- 
ing to the heated edges of the aluminium a solid body of 





high fusion point which furms part of an_ electric 
circuit that includes the parts to be welded, and moving 
the said body along between the said edges for the 
purpose of removing the oxide therefrom both mechani- 
cally and electrolytically, substantially as set forth. 


672,828. Sue. ror Hick Rurcoutres, L. Gathmann, 
Chicago, Ill.—Filed April 27th, 

Claim.—In a shell for high po avd the combina- 
tion, with a shell body having a threaded portion, ofa 
fuse provided with a correspondingly-threaded portion 
to engage that of the shell, and by its rotation rela. 
tively to the shell body, move the fuse longitudinally, 


'872,826] 
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and a part copnesiet to said threaded portion of the 
fuse, exposed to the resistance of the external air and 
adapted to be rotated relatively to the shell body by 
such resistance, whereby the detonating charge is 
brought into juxtaposition to the bursting charge, 

substantially as described. 


672,852, Frextste Stay Bott, J. B. Barnes, Spring- 
field, Ill.—Filed February 21st, 1901. 

Claim.—In combination with the inner and outer 
sheets of a boiler, a hollow cupped plug having a 
tapered exterior threaded and screwed into the outer 
boiler sheet substantially flush with the surface 


[672.852] 





thereof, a bolt having its inner end engaging the 
inner boiler sheet and its outer end provided with a 
head seated in said cupped plug, and a tapered sealing 
plug threaded to engage corresponding threads in the 
pose of said cupped plug, substantially as de- 
sc 


673, 063. Rorary WaTER Meter, H. Reisert, Cologne, 
Germany.— Filed May 2nd, 1900. 

Clain.—A continuously- -rotating water meter in the 
form of a drum provided with an inlet pipe at its 
centre, and consisting of several plates fixed between 
two discs turnable around said inlet Pipe, said plates 
being curved from the periphery toward the axle, 80 


[673,062] 

















as to leave only a small space between them near the 
periphery, the arrangement being such that the 
cubical contents of that part of the same small space 
lying between the level of the water at the moment 
eos the supply to the — is ee and 
the periphe: —_- is smaller than the cubical con- 
tents of that part of the compartment lying between 
the level of the water at the moment when + supply 
to the compartment fs stopped, and the level of the 
water at the raoment when the compartment begins 
to empty. 
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GLASGOW INTERNATIONAL EXHIBITION, 
No. X. | 


yrise in the Machinery Hall of the Glasgow Exhibition 
is Mather and Platt’s stand. It offers a fair challenge to ' 
foreign engineering rivals in point of excellence of work- 
manship, advanced scientific design, and breadth of the 
field of industry covered. Indeed, the variety in the’ 
kinds of machinery exhibited is such that one does not | 
know where to begin a description, and yet it ought to be | 
noted that it does not include all the classes of work 
manufactured by the famous Manchester firm. A large 
section of it is devoted to bleaching plant, which we pro- 
pose to deal with separately. Another large portion 
illustrates apparatus used in connection with bacteria 
tanks for sewage treatment. This we described at some 
length in our issue of November 16th of last year, where | 
the Ridgway distributor at the Ashley Heath Works will | 
be found illustrated. A third department of the Glasgow | 
exhibit is devoted to “fire appliances.”” Here we have | 
a full-sized Grinnell automatic sprinkler installation to 
be seen in operation, as also the ‘ vortex humidifier,” 








Fig. 1-UNDERWRITER PUMP 


and various styles of pumps used in connection with this 
sort of plant. The ‘ vortex humidifier” is much used 
in spinning and weaving factories. It is essentially a 
turbine-driven ventilating fan, in which part of the water 
driving the turbine is sprayed through the air current 
impelled by the fan, all the surplus water being led back 
to the water supply tank. One of the most widely-used 
pumps serving these installations has been named the 
* Underwriter” steam fire pump. Fig. 1 gives a section 
of the barrel and valve chamber of this pump. It is 
double-acting, and has one rod gland only. An air vessel 
is placed on the suction as well as one upon the delivery 
of this pump, and the waterways are made specially 
large. The ram, or piston, runs in a soft hemp-talc 
packing of considerable length, and marked B in Fig. 1. 
This is set up from the outside by the screw D passing 
through the back cover and thrusting on the gland C by 
a frame in the form of acage. The steam to the cylin- 
der end of the pump is admitted through a throttle 
valve controlled by a flexible diaphragm, on which acts 

















Fig. 2—VARIABLE THROW PUMP 


directly the water pressure existing in the delivery air 
vessel. This department of the exhibit includes a host 
of minor objects which we have no space to mention. 
Mather and Platt make large numbers of electro- 
motor-driven pumps, especially for service in mines. 
Several forms are shown in the Glasgow exhibit, and 
in various sizes up to a three-throw, with rams 3}in. 
diameter and maximum stroke of 4}in., which throws 
2500 gallons per hour at 100 revolutions per minute, 
against a head 1801b. per square inch. This pump 
varies its delivery by change of stroke, the speed of 
revolution being kept constant, and thus being specially 
well suited for electric driving without much loss of 
electric efficiency when working at half or quarter load. 
Fig. 2 gives an external view of this machine. The 





| ; . ‘ 
| motor drives the pump shaft by spur gearing, the pinion | Manchester. We understand that the two firms are now 


having raw hide teeth, and the ratio of gear being about | working in this matter in unison, although independently 
; 4to1. The pump shaft runs at from 90 revolutions per | from the commercial point of view, having communicated 

PropaBLy the largest, and certainly one of the most minute in a 4000 gallons per hour size to 110 revolutions | and adopted each other’s improvements. The original 
important, displays of British modern engineering enter- per minute in a 1600 gallons per hour pump. The former | idea of the pump is due to Professor Osborne Reynolds, 


is 4}in. diameter by 5in. stroke in each of the three 
pumps, while the latter is 8in. by 34in. stroke. The 
three pumps are driven from one crank pin, and are set 
radially round the crank shaft upon a ring frame at 120 
deg. apart. The driving pin is fixed in a disc fitted eccen- 
trically in the toothed wheel driven by the motor pinion. 
By internal gear in the hub, thrown in and out of gear 
by a friction clutch operated by a lever at the side of the 














and it is now named the ‘“‘ Mather-Reynolds” pump. 
The water enters the pump axially, passes outwards 
through the revolying blades, which give it high tangential 
velocity and discharges it tangentially through peripheral 
evasée guide passages into what is termed a whirlpool cham- 
ber, where most of the kinetic energy of discharge velocity 
is converted into pressure energy with only such velocity 
as is necessary for the conveyance of the desired bulk of 
water per minute through 
the given size of discharge 
pipe. Thus stated, the theory 
of the machine is very sim- 
ple; its successful operation 
depends almost wholly upon 
the right choice of forms for 
the guide passages and the 
quieting or “ whirlpool” 
chamber, along with the 
avoidance of roughnesses in 
these parts causing frictions | 
wastes. By careful design- 
ing and finishing of these 











passages high lift combined 
with high efficiency is at- 





tained, as much as 200ft. 





head being dealt with in a 
single-chamber pump. If 
the conditions be not.adverse, 





an efficiency of from 70 to 
75 per cent. is obtained. For 

















large heads like this, how- 
ever, compound or multiple 
pumps are usually employed. 
In these a series of pump 
blades mounted on one sheft 
operate in a corresponding 
series of chambers formed 
in one enclosing casting, 
and the water passes through 
this series rising step by 
step in pressure. In the 














passage through the first set 





Figs. 3 and 4—COMPOUND HIGH LIFT CENTRIFUGAL PUMP 


machine, this disc may be revolved in the wheel without | 
stopping the pump, and thus the stroke and the volu- 
metric delivery of the pumps may be varied while 
running. The following figures are supplied to us to | 
illustrate the superior efficiency of this mode of dimin- 
ishing the delivery below normal :— 





‘ Duty of pump. Full load. i. 3. 3. 
Combined efficiency— 
Variable stroke .. .. .. 72-5 .. 68-0 .. 60-5 .. 45-0 
Variable speed 72-5 .. 54-0 .. 36-0 .. 18-0 


Steam consumption with electrical drive at 821b per kilowatt-hour at | 
motor terminals— | 
Variable stroke .. .. .. 400 .. 82 .. 20 .. 160 | 





Variable speed  « »« 4. 4 .. ©. & 
Cost of coal per annum of 5840 hours at 8 Ib. steam per Ib. of coal and | 
15s. per ton coal— Hours. } 
1460 .. 1460 .. 1460 .. 1460 

N 
| 
| 


Variable stroke £34 6 0 


Variable speed . £49 0 0 

These latter figures are for pumps delivering 6400 gal- | 
lons per hour against a head of 160 lb. per square inch. | 
The efficiencies in the first section of the table are from | 








of revolving blades it receives 
kinetic energy and then con- 
verts this into pressure energy 
before entering the second set of revolving blades. Figs. 
3 and 4 show in elevation and plan a pump with 
four chambers raising the water in pressure by four 
such steps. It is direct-driven by the enclosed 
continuous-current motor seen to the right of the illus- 
trations. We regret that we are not permitted to 
publish sections of these interesting pumps; but this is 
the less important because the possibility of practical 
success depends wholly on the “lines” of the guide 
passages and vortex chamber, which are, of course, not 
fully developed on the sections we have examined. The 
speeds run from 1500 in the smaller to 300 in the Jargest 
sizes, the delivery in gallons per minute varying from 
200 up to over 5000. In single chamber pumps a head 
of 200ft. can be pumped against; in two chambers be- 
tween 300ft. and 400ft.; and in four-chamber pumps 
over 500ft. Considering the high efficiency that has 
been reached with this new valveless system of pump- 
ing, all practical-minded engineers must recognise the 
extreme importance of the invention. 

Messrs. Mather and Platt have some time ago introduced 








yee | 





Fig. 5-ELECTRIC CONVEYOR 


tests made of a pump delivering 2500 per hour. Direct- 
driven steam pumps in good working condition consume 
from 1} to 2 times as much steam as shown above, and 
at least 50 per cent. more after being worn out of good 
condition. The electromotors used for these pumps, are 
continuous current, enclosed steel clad. The armatures 
are slotted and drum-wound. The end cover-plates are 
perforated for ventilation, and the holes are, when 
desired, covered with metal gauze. 

A pump of still greater interest is the compound high- 
lift centrifugal, specimens of which are shown on the 
stand. Last year we reported from Paris that Sulzer 
Brothers were making this interesting type of pump. 
We were then unaware that it was being made at a still 





earlier date by one of our own English manufacturers in 


a suspended electric “‘ conveyor ”’ system, which has been 
found very useful for transfer of luggage and parcels in 
large railway stations, for conveying coal in electric 
central stations, &c. It is to be seen in use at the 
Lancashire and Yorkshire Railway Victoria Station at 
Manchester, and at the North-Eastern Railway York 
Station. It is made in two sizes, for 15 ewt. and 
40 cwt. loads, and the smaller size is fitted up in the 
Glasgow Machinery Hall. Fig. 5 is a photographic 
view of this size. The truck runs on two girder rails 
about lft. apart, hung from a roof or from columns. 
One series-wound continuous-current motor, running 
at 1000 revolutions per minute, operates both the lifting 
and the travelling gear. The two running rails serve as 
the out and return mains, contact being made by the 
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SUGAR MANUFACTURE—CRYSTALLISATOR 
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Tre Excinser 


wheels themselves, which are double-flanged and insulated 
from the axles. As seen in Fig. 5, the seat for the 
operator is a comfortable one; but it may be doubted 
whether he enjoys being kept in this one position for an 
hour or two atastretch. One advantage of this close 
confinement is that it leaves him no freedom to make a 


lying very near his head. The whole control is effected | works. 


by two handles only. The lifting speed is 26ft. per 
minute, while the maximum travelling speed for the 


smaller size is 700ft. per minute, or nearly eight miles | width of 305 mm. looks odd; it is, of course, the old | 


per hour, and for the larger size 600ft. per minute. 
In engine building the firm favours the open vertical 


inverted type, and three of these of 75, 140, and 500 | the sizes in view. 


naximum kilowatt electric output are shown at Glasgow. 





The smallest runs at 230, the intermediate at 190, and the | 
largest at 120 revolutions per minute. On page 216 is given | 


a sectional elevation of this last with the dynamo to which | 


it is direct-coupled. The normal electric output is 400 
kilowatts. The engine is triple-expansion, the cylinders 
being 432 mm., 712 mm., and 1156 mm., while the stroke 
is 583 mm. 200 Ib. per square inch steam pressure is 
required for the above horse-power. All the three valves 
are piston, without spring packing rings. Each is driven 
by a single excentric, the governor control being entirely 
by throttle valve. A three-ball Pickering governor is 
used. The three cranks are placed at 120 deg. apart. 
All important dimensions are marked on the drawing— 
page 216. A fly-wheel 2590 mm. in diameter by 305 
face-width comes between the engine and the dynamo, 
which is a multi-polar generator with outside fixed field, 
with cast steel yoke ring, and slotted drum-wound arma- 
ture with soft charcoal sheet-iron core. The voltage is 
220 and the normal output 1800 ampéres. On full load 
the separate engine efficiency is 89 per cent., and that of 
the dynamo 93}, 

_A large tramway generator, also exhibited at Glasgow, 
Sives 95 per cent. tested efficiency. Of the losses 45} 
per cent. are due to hysteresis, 514 per cent. to ohmic 
heating, and 8 per cent. to friction and windage. 


Mather and Platt some time back introduced metric | to a vacuum main, and consists of a cylindrical vessel, 


| error in the title of the block illustrated on page 189 of 











In doing so 


measurement throughout their works. 
they had the same experience as that of every other | 
English engineering firm who has had the courage to use | one revolution per minute. 
decimals instead of binary and odd fractions, that is to | crystallised and at the proper consistency, it is discharged 
into the mixer supplying the centrifugals by means of a 
men pump or by compressed air. A section of a crystallisator, 
short circuit between the rails through his body, the rails | established in all the shops and offices throughout the | having wooden arms, is shown above, being one of an 





| say. they had practically no difficulty at all. Within a | 
|few weeks at most the metric system was familiarly | 
| The transition period in such works certainly | 
shows occasional bizarre results in the dimensioning of | 
| the designs. Thus the above-mentioned fly-wheel face | 
| pattern lft. width. Also the above-mentioned steam | 
pressure of 200 lb. per square inch goes oddly along with 








THE INDIAN SUGAR INDUSTRY. 
No. Il. 


BrerorE proceeding with the description of the process | 
of sugar manufacture, we wish to call attention to an 


our last issue. This isa vacuum pan described in the 
lower part of the first column on page 191. Foster's | 
triple-effect evaporator is illustrated on page 219 to-day. 
On the liquor being boiled to grain in the vacuum pan, 
it is in most Indian factories discharged into cooling tanks 
or wooden boxes, each capable of holding the pan strike, 
in which it is allowed to cool, being subsequently carried 
by coolies and dumped into the pug mill for breaking it 
up previous to its being centrifugaled; in some cases it 
goes from the vacuum pan direct to the centrifugals, in 
which it is cured hot; but since the crystallisation in 
movement process kas come into vogue, modern factories 
are now fitted up with these vessels, which work in con- 
junction with the vacuum pans, by which means a larger 
quantity of sugar is recovered from the molasses which is 
fed into the crystallisators, through the sugar contained 
therein forming into crystals. The crystallisator may 
be of the open or closed type, the latter being connected 



































Swans 


jacketed or otherwise, in which is a revolving stirrer 
driven by worm gearing, so as to obtain a slow speed of 
On the massecuite being 


installation erected by the writer in the largest Indian 
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CRYSTALLISATOR 


concern, and constructed by the Maschinenfabrik, 
Grevenbroich, Germany. The advantage of the wooden 
arms is that they can be easily replaced in case of break- 
age, as spare arms may be kept at hand; but usually 
the stirrers are made of steel angles or bars of 
spiral shape, which give the massecuite a longitudinal, as 
well as a circumferential, movement. Watson, Laidlaw, 
and Co., Glasgow, are makers of an excellent design of 
crystallisator of such a type, which they have supplied to 
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many factories abroad. A crystallisator of this firm’s 
make, having the lower half jacketed for the admission of 
steam or water, is shown herewith, and an installation of 
four, working in conjunction with the centrifugals, is 
shown on page 222. On the massecuite being sufticiently 
crystallised, compressed air is admitted to the vessels 
from the air receiver, which is connected to an air 
compressor pump. The valves, from which an internal 
pipe descends close to the bottom of the vessels, are opened, 
and the massecuite is discharged through pipes into 
a channel, which leads to the mixer, from which the 
centrifugal baskets receive their charge. 

We now come to the last important stage of the manu- 
facture of sugar, viz., the curing. This is carried 
out by means of centrifugal machines, which run at a 
speed of from 750 to 1500 revolutions per minute, 
according to the diameter of the basket. An excel- 
lent type of machine for carrying out this work is 
that made by Watson, Laidlaw, and Co., Glasgow, the 
original makers of the ‘‘ Weston” centrifugal. These 
machines are now constructed by that firm in 
numerous designs, the latest being the “‘ water-driven,” 
which is actuated by means of a pump driving a turbine 
attached to the top of the spindle, thus doing away with 
all belting and countershafting. The belt-driven machines, 
however, are those most in use. A section of a 
42in. suspended centrifugal of this type is given below. 
The inside of the basket is provided with a twilled, woven, 
or perforated copper lining, which allows of the molasses 
being driven through by the centrifugal force, at the 
same time keeping the sugar crystals well in the basket. 
A steaming arrangement is shown to assist in getting 
rid of the molasses and obtaining white sugar. On the 
completion of the curing, the basket is stopped spinning 
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SECTION OF CENTRIFUGAL 


by throwing the friction clutch on the countershaft out of 
gear, and putting on the brake; the sugar is then discharged 
through the bottom of the centrifugal, the bell-mouthed 
shaped discharge valve shown being slid up the spindle and 
suspended from the top to allow of this being done. The 
sugar falls on to a conveyor, which may be of the spiral, 
grasshopper, or band type, in which the sugar is conveyed 
away to the sugar store, where it is put into bags, weighed, 
and is then ready for the market. On page 222 is givenan 
illustration of a set of 42in. machines, and below a set of 
seven 36in. water-driven machines, as made by the above 
firm for the curingofsugar. The molasses obtained from the 
sugar is cleaned in cleaning pans for the purpose, having a 
steam coil for heating and a gutter round the top for skim- 
ming, from whence it goes to a vacuum pan for boiling to 
secondsugars. This vacuum pan is similar in design to that 
shown on p. 189 ante, having, instead of the coils, vertical 
tubes about 4in. diameter, expanded into brass tube 
plates. The curing of the second sugar is carried out 
in asimilar way to that of the first sugars, and the molasses 
from the second sugar may now go to the distillery for a 
further realisation. 

All skimmings, filter-bag washings, and the like are put 
through filter presses, boiled in cleaning pans and again 
sent to bag filters, from which the clear liquor proceeds 
as before for its final conversion into sugar; the sludge 
cake from the presses is used for manure. 

In place of sending the molasses to a distillery there are 
several methods whereby the sugar in the molasses may 
be realised, perhaps the most important of which is 
Steffen’s process for recovering sugar from molasses. 
This process, although used on the Continent largely in 
the manufacture of beet sugar, is very little used, if at 
all, in the Colonies; and as it is very important that sugar 
manufacturers should have a knowledge of this, in the 
event of there being no distillery, to save throwing away 





the molasses, which is done in many instances, the follow- 
ing description of the method of working, as given by the 
Maschinenfabrik Grevenbroich, Germany, will be inter- 
esting :—The molasses is first diluted with cold water in a 


cooling mixer to such an extent that the prepared liquor | 


contains from 6 to 7 per cent. of sugar. The lime powder 
is prepared by breaking’ up quick-lime, and putting it 
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' In refineries the saccharate from the presses passes 
into the dissolving pans, where it is dissolved by means 
| of sugar syrup, which has been saturated by carbonic acid 
| gas and heated to about 70 deg. Cent. = 158 deg. Fah.; the 
solution thus obtained is then diluted so far as necessary 
with the sweet waters from desucration, so that it contains 
about 5 per cent. sugar. After filtration, by means of 
presses, the juice is fully 
saturated with carbonic acid 
gas, and subsequently treated 
iu the usual manner. The 
subsequent treatment of the 
refuse liquor is carried out by 








heating to 70 deg. Cent. = 
158 deg. Fah., and the total 
amount of sugar contained 
becomes nearly all evaporated 
out as basic lime-sucrate ; the 
heated liquor is filtered out 
in filter presses, and thus 
desucrised to about 0°05 to 
0:25 per cent. of sugar. 

The saccharate so obtained 
may then be immediately 
further treated along with 
the other lime saccharate, 
while the residuary liquor, 
after being freed from lime 
by saturation with CO,, is 
evaporated and utilised as 
manure, or burned in a lime 





kiln to crude alkali. 











The following figures, 
which are taken from the 
: books of a raw sugar factory 
i en on the Continent, and which 

represent the commercial re- 
cy-~\ ni obtained by the separa- 
S~, tion plant, may serve to 





f demonstrate the advantages 
: which are promised by Stef- 
. fen’s process. 
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SEPARATION PLANT 


through a powerful mill; the ground lime goes through a 
sifting machine, into a measuring machine over the mixer. 
The ground lime is gradually fed steadily and evenly into 
the prepared liquor contained in the cooling mixer, in a 
proportion of about 70 per cent. of the molasses, and here, 
by means of cooling with water, the temperature is effec- 
tively confined within fixed limits, if possible never being 
allowed to exceed 20 

deg. Cent. = 68 deg. 
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aa g In this factory the yield 
i tei: = from molasses during the 
3 7 season 1889—1890 amounted 
to :—I. Product, 96 per cent.; 
polarisation 37°23 per cent. 
II. and III. Product, 91 per 
cent.; polarisation, 5°75 per 
cent.; molasses, 13°8 per 
cent. The working expenses, 
exclusive of depreciation of 
plant and interest on capital 
outlay, were 1 mark 50 pfen- 
nig per 100 kilos. of molasses 
treated—that is in British 
currency equal to 9d. per cwt., 
which leaves sufficient margin 
to realise a substantial profit 
even at current prices of 
sugar and molasses. The 
Maschinenfabrik | Greven- 
broich, from their experi- 
ence with this process, have 
been enabled to simplify 
the arrangement of plant so 
as to considerably reduce the 
original cost, and weillustrate 
a separation plant for work- 
ing up 10 tons of molasses daily. For such a plant a 
ground space of 10°5 x 11 metres = 34°44ft. x 36° O8ft., 
with a height of about 12 metres, or 39°36ft., would be 
sufficient. But in many cases the necessary room for 
disposal might be found in existing factories. Space, 
however, in colonial concerns is, as a rule, a secondary 
consideration, as there is usually plenty to spare. 


Swarm 





Fah. Precipitation 
now takes place, and 
is completed when the 
filtered liquor does not 
contain more than 0°5 
per cent. of sugar. Di- 
rectly after precipita- 
tion the whole con- 
tents of the mixer are 
forced by means of a 
pump into saccharate 
presses, where the 
liquor flows off. The 
precipitation of the 
saccharate contained 
in the press is effected 
by means of cold 
water; the first por- 
tion of the wash water 
coming from the run- 
off outlet goes into 
refuse liquor, the re- 
mainder from about 3} . 
deg. downwards to 1} 
deg. Brix. becomes 
used in the preparation 
of new liquor. In 
raw sugar factories the 
saccharate from the 
presses is discharged 
into a collecting vessel, 
into which juice of 
suitable quality, already saturated, is added in order to 
make the saccharate fluid, and by which at the same time 
its decomposition is set up. The saccharate, in proportion 
to its lime contents, is now led into the raw juice during 
saturation by carbonic acid gas, in the same manner as 
milk of lime; the saturation itself being completed in a 
similar manner as when milk of lime is added. 


SET OF 36in. 





WATER-DRIVEN CENTRIFUGALS 


The refining of raw sugar in the Colonies is usua'ly 
carried out in the same manner as at home—viz., 
melting the raw sugar in blow-ups and filtering through 
bag filters, after which the filtered liquor undergoes a 
second filtering through animal or bone charcoal before 
going to the boiling pans. The charcoal plant consists of 
kilns for the re-burning of the charcoal, wet and dry 
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charcoal elevators, conveyors, hopper, and filter cases ; 
the method of working such a plant as erected by the 
writer in one of the largest refineries in India, and as 
shown in a supplement, being as follows :—In the refinery 
the bones are purchased and stacked, and when new 
charcoal is required the bones are put into earthen- 
ware pots—‘ chatties ’’"—and put into closed furnaces 
for their calcination. On being thoroughly  cal- 
cined the bones are now put through a disintegrator 
and broken up into grain of the required size, put 
through a sieve, and bagged and weighed. The charcoal 
is conveyed by a dry charcoal elevator to the top of 
kilns, where it is discharged on toa conveyor band, which 
discharges it into a large hopper over the filter cases, the 
endless conveyor band running over the roller of a tra- 
versing carriage, which runs on rails over the hopper, 
which enables the charcoal to be distributed at any point. 
From the hopper the charcoal is fed into the filter cases 
through inclined pipes, baving slides fitted. 

The filter cases are thirty in number, each 3ft. 6in. 
diameter by 20ft. deep and of 200 cubic feet capacity, 
and a few inches from the bottom of the cases is placed 
a perforated plate, over which a blanket is spread, the 
liquor percolating through the charcoal finding its way to 
the space left at the bottom of the filter cases, from which 
it runs clear and sparkling to the boiling-pan supply tanks. 
When the charcoal becomes clogged with foreign matter 
through constant filtering it may be washed in the cases, 
and for this purpose a water connection is made to each 
from the water tanks at top of building. The washing 


water containing much sugar is run to tanks, and when the | 


saccharometer shows a low density is then run off to the 


drain, and on no account must this water be used for other | 


purposes, on account of the acid it contains. Before the 








tables, over which a scraper is fitted, it is delivered into 
hoppers, which again discharge on to a horizontal con- 
veyor band commanding all the kilns. This conveyor 


band conveys the charcoal to the bottom of the dry charcoal | 


elevator, which again raises it to the top and on to the 
large hopper commanding the filter cases. 

Over the portion of the drying floor which is constructed 
of the cast iron plates is a large roof which shelters the 


floor during the heavy monsoon rains, this roofing, as well | 


as the complete roofing over the kilns and filter cases, 


being constructed by the writer of old rails purchased in | 


the country and corrugated sheeting. 

The kilns are five in number, and are an addition to five 
kilns already in use, but of a much cruder type and non- 
mechanical. The pipes of the new kilns, which are 
arranged in circular fashion, number 160 in No. 1, and 


120 in Nos. 2, 8, 4, and 5, and the refinery is capable of | 
treating 300 candies, about 67 tons, of Palmyra jaggery | 


per day. 

The mechanical installation of the above charcoal plant 
was supplied by James Buchanan and Son, Liver- 
oo]. This firm are also the makers of an_ excel- 
ent design of kiln, viz., Buchanan's improved patent 
revolving pipe and automatic working kiln for re- 
vivifying animal charcoal. This kiln, as most generally 
used, contains twenty-two burning pipes, of large 


diameter, placed vertically in two rows on each side of the | 


furnace, the back rows being placed in such a position as 
to allow them to receive the direct rays of heat to half 
their circumference, each pipe being made to revolve very 
slowly on its own axis, thereby exposing all parts to the 
direct action of the fire. Within each burning pipe an 


internal pipe is fixed, thereby leaving only an annular | 


space to be occupied by the charcoal being burned. This 


charcoal can be used again for filtering, it is necessary to | internal pipe is perforated, and all steam and humid gases 
re-burn it, and it is now discharged from the filter cases | are freely taken away immediately and in whatever part 


by the door at the bottom and conveyed by coolie labour | of the pipe they are generated. 


Hollow louvres are cast 


or barrows to the charcoal drying floor, where it is spread | at certain distances over the perforations to keep them free, 


out and raked till dry. One half of the large drying floor | form collectors of the vapour, and turn the charcoal as it 
of this particular Indian refinery is made of cast iron | descends. 


plates, under which the gases from the kilns traverse in 
zig-zag fashion on their way tothe chimney. The charcoal 


is thus quickly dried, the coolies wearing thick wooden | the rotating motion, that the charcoal is cool when 


sandals while walking over the hot plates. On the other 
half of the charcoal floor the drying is done by the heat of 
the sun simply. When dry, or nearly so, the charcoal is 
conveyed by another elevator to the top of the kilns, where 
it is spread on the floor and raked into the pipes for burn- 
ing. The top half of the kiln pipes are inside the kiln 
proper, and are of cast iron, while the lower half is outside, 
exposed to the atmosphere, and made of thin sheet for 
enabling the hot charcoal to cool as rapidly as possible. 
The charcoal is discharged on to revolving tables by open- 
ing slides at the bottom of cooler pipes, and from these 


| 
| 





To each of the burning pipes coolers are 
attached, secured without bolts or fixings, the section and | 
lengths giving so large a cooling surface combined with 


discharged. The discharging apparatus is quite self- 
acting, and discharges the charcoal in measured quantities 
at given intervals of time without any attention from 
the men in charge. The kiln, combined with the drying 
apparatus, is capable of burning 24 tons of charcoal in 
twenty-four hours, but being provided with speed-cone 
gearing it can be regulated as required to different quanti- 
ties, according to the quality of the charcoal. The kiln | 
is made compact and contracted in the interior, so that | 
a small area requires to be heated; the walls are made | 
of such thickness as to retain the heat, which takes ! 








speedy effect on the charcoal owing to the free escape of 
the steam, giving the result of a large quantity burned 
with very considerable saving in fuel. The mechanical 
parts are well and practically arranged, and all speeds are so 
| extremely slow that there is comparatively little wear on 
the working parts, which are fixed below the coolers quite 
away from all heat. The friction is reduced to the 
lowest point, and one indicated horse-power will drive a 
kiln. 

The advantages claimed for this kilnmay be summed up 
as follows :—(1) Revolving pipes prevent bending and dis- 
tortion, and are more durable, the internal surfaces being 
| equally exposed to the heat, producing charcoal of a uni- 
form and equally burned quality with less fuel; (2) in- 
ternal pipes freely carry off the humid gases and vapours 
eliminated during the process of revivification, ensuring 
efficient re-burning, and preserve the decolourising power 
of the charcoal ; the kiln head being free from steam, more 
work can be accomplished by the men, and all nuisance is 
prevented, the steam being conducted by pipes away 
|from the kiln; (3) automatic arrrangement of the 
| apparatus ensures a continuous feed of char into the 
pipes, and measured quantities are discharged at regu- 
lated intervals of time without the aid of manual labour 
or waste of char; (4) cooling the charcoal efficiently by 
the special construction, large surface, and rotation of 
the coolers; (5) ground space saved by the large quantity 
| re-burned in a small area ; (6) improved drying apparatus 

is combined with the kiln if required to utilise the waste 
| heat from the furnace to dry the charcoal before it enters 
| the burning pipes, giving larger quantity and effecting a 
saving of fuel; it also preserves the life of the charcoal, and 
the kiln pipes last longer. 

To go into the many various processes occurring in the 
| manufacture of sugar, several volumes could easily be 

filled; but the descriptions and illustrations given will no 
doubt be interesting, and, perhaps, be of some service to 
those now giving their attention to the development of 
the sugar industry in India, as the machinery described 


| and illustrated is the very best to be had, and should this 


article bring to the notice of the various proprietors and 
factory managers who are still going on with their old 
crude methods the more economical and up-to-date 
machinery, the writer’s purpose will have been served. 
J 


a4. 








HirverrTo the principal supply of malachite has been 
obtained from Russia, but it is equally abundant and fine in quality 
in New South Wales, where its colour ranges from pale emerald to 
deep green. Crystals are occasionally met with sometimes of large 
size, those from the Cobar Mines being particularly beautitul. The 
silky lustre is often very remarkable, the capillary crystals being 
sometimes several inches long, and compacted together into fibrous 
bundles. It is found in most of the upper workings of New South 
Wales copper mines, 
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AMERICAN LOCOMOTIVES IN ENGLAND. 
By A LocoMoTIVE ENGINEER. 
No. V. 

In earlier communications I have dealt with the question 
of American locomotives in this country in comparison 
with their English competitors. In my last chapter I 
dealt with the main features in the designs of American 
locomotives in their relation to British designs. In this 
communication I purpose contrasting the details of 
American and English locomotives, and the materials 
used in their construction in relation to the question of 
first cost, and will then bring the subject to a close with 
some comments on the “ engine-off-the-peg ’’ remarks of 
the chairman of the Midland Railway Company in their 
bearing on the question of competition between English 
and American locomotive makers in countries abroad. 

It will be remembered that in my last chapter there 
was arrived at by a process of elimination the fact that 
nothing fundamental remained to the American design 
except the bar frame, with its subservient method of 
uniting the cylinders together, all other features of the 
American engine being simply matters of dimensions, 
which were equally open to English locomotive makers 
to adopt, if the necessity for doing so existed. 

As regards details, it is obviously impossible to go 
minutely into all of them within the reasonable limits of 
a communication of this kind, but let me begin by referring 
to those which arise out of the American practice of 
using bar frames, and which, as regards the question of 
first cost, are of no inconsiderable importance. They are 
the only details in the whole range of American loco- 
motive practice which can, in my judgment, be regarded 
as saving first cost without, perhaps, too great a sacrifice 
of efficiency, although there are, even as regards them, 
some important drawbacks. I allude to the mode of 
attaching the cylinders to one another by a prolongation 
of the body castings to form a central jointing. Un- 
doubtedly here is a saving of cost as compared with the 
use of a built-up wrought , boo steel—plate and angle 
box-stay, or any equivalent arrangement of flanged plate 
stays to unite rigidly the frames at the front end of the 
engine, as is the practice in this country where outside 
cylinders are used. To this must be added, too, the 
saving in first cost, resulting from what I may, for brevity, 
call the “lugs and wedge” system of attaching the 
cylinders to the frames, in contrast with the English 
method of bolting the cylinders to the frames by flanges, 
secured by a large number of turned and tightly-driven 
bolts. Admitting the lugs and wedge method to be 
sufficient for a time to keep the cylinders from working 
loose, there can be but little margin of surface in these 
attachments in view of the narrowness of the widest bar 
frames used—say, 4in. or 44in.—as compared with the 
large surface represented by the numerous bolts used in 
English practice. The former may suffice during the 
comparatively short life of the American locomotive 
which even its most ardent advocates assign to it; but it 
is very questionable whether it would satisfactorily with- 
stand the see-saw strains to which the cylinder attach- 
ments are subjected during the much longer period that 
British-made locomotives are expected to endure, and do 
endure as efficient and economical machines. Granting 
all the above-named points in favour of the American 
system of bar frames and cylinder attachments, they are 
got at the cost, named in my former article, of a loss of, 
say, 6in. in the width of the fire-grate, whereby the engine 
is cramped in a vital part. But there is another point in 
which the American method of attaching the cylinders to 
one another is at a disadvantage compared with the 
English method. It compels the pm sca of the 
circular smoke-box of comparatively small diameter, 
and a circular tube plate attached to the boiler barrel 
by an internal flange, in contrast with the Eng- 
lish method of attaching the smoke-box tube plate 
to the barrel by means of an external angle ring, with the 
rivets placed at a considerably greater radius than the 
inside of the barrel. As a result of its greater diameter, 
the tube plate is more free to adjust itself to the expan- 
sions and contractions of the tubes, whereby the internal 
stresses on the plate, which tend to cause grooving, are 
minimised, and the life of the tube plate ne sacs 4 In 
addition to this, the stresses on the tubes themselves, 
which lead to their “‘ creeping” in the fire-box tube plate 
and causing leakage, are diminished; and it is almost 
superfluous to add that these are matters of more and 
more importance in proportion as boiler barrels of the 
large engines used now-a-days become longer and longer. 
It may be urged, I am aware, that the American practice 
of using iron or steel tubes, as against those of brass or 
copper, employed, as a rule, in British-made engines, 
renders the American form of tube plate practicable with- 
out its undergoing any injurious strain on account of the 
amount of expansion being relatively less in the case of 
tubes made of iron or steel than when made of brass or 
copper. This, however, obviously raises the question of 
materials, as used in American and English engines re- 
spectively—a question of primary importance in relation 
to the question of first cost and durability, with which, as 
I have said, I purpose dealing in due course—and all I 
need remark in the meantime is, as I have pointed out in 
my last communication, that if iron or steel tubes are 
suitable for the conditions as regards the quality of the 
water, &c., under which the engines are required to work, 
there is nothing to preclude the English locomotive 
makers from adopting them, and adopting in like manner 
the cheaper form of smoke-box and tube plate. 

Having said all that seems necessary to say on this 
occasion about-the-main features of the bar frame and its 
concomitants, let us turn to a few of the details of con- 
struction in American locomotives which are typical of 
American practice,in contrast with that of British makers. 
Take, to begin with, the axles. The English practice is 
to turn the wheel seats to a larger diameter than the 
journals to avoid the risk of their breaking within, or at 
the point of junction with, the wheel boss, where an 
incipient crack cannot be seen, and to make all collars out 





of the solid, with well-rounded corners at the ends of the 
journals and elsewhere to minimise the risk of breakages. 
The American practice is to use practically parallel round 
bars with the wheel seats not larger, and often less in 
diameter, than the journals, and to shrink on hoops for 
collars. As regards the axle-boxes, the English practice 
is to make those for the coupled axles of wroughtiron, with 
the rubbing surfaces case-hardened, and fitted with substan- 
tial brasses provided with ample end flanges to minimise 
the wear caused by side pressure in rounding sharp curves, 
while the American practice is to make the axle-boxes 
of cast iron, fitted with brasses having less bearing sur- 
face on the journals than is usual in this country, and 
affording comparatively little end surface. Again, the 
English practice is to give large surfaces to take the 
alternating fore-and-aft pressure of the axle-boxes of the 
coupled axles by attaching to the frames broad horn- 
blocks of steel or case-hardened wrought iron, while the 
usual American practice is to guide the axle-boxes by 
forks of no greater width than the frames, and without 
the intervention of any specially hard material. And, 
in passing, I may mention, as a point illustrating the 
references I made in an earlier part of my article to the 
inferior oiling appliances in American engines, namely, 
that the American axle-boxes, as usually made, have no 
oil-syphoning arrangement such as English engines are 
pan with, but have merely recesses in the tops of the 
boxes, which are filled with waste or other similar 
material on which the oil is poured to saturation, and 
which trickles, sometimes too fast and sometimes too 
slowly, according to the degree of saturation, on to the 
journals through holes bored in the bottom of the re- 
cesses. It is currently reported that the axle-boxes of 
the American engines on the Midland Railway have 
given much trouble, and if the oiling appliances are in 
accordance with the usual American practice this is not 
to be wondered at, nor is it surprising that the oil bill 
is high in comparison with that for their British 
competitors. 

Take next, by way of illustration, the motion work of 
an American engine. The bosses for the pins of the 
expansion links, lifting links, excentric rods, and revers- 
ing connections are narrow and deficient in wearing 
surface, and the pins themselves are short and small in 
diameter compared with what would be provided in 
English-made engines of equal power. All this means 
saving in first cost of material and machine work, but at 
the expense of durability and upkeep. The like may be 
said of the wearing surfaces of the coupling rods and 
other parts of the steam machinery of the American 
engine. Again, the excentrics are made solid; this saves 
considerable cost in making them, but it necessitates 
their being slipped on the axle before the wheels are 
forced on; and if they happen to work loose—which is 
not an unknown experience by any means—there is no 
satisfactory remedy but to pull off the wheels and put on 
new and better fitting solid excentrics, or to break off the 
faulty excentrics and replace them with jointed ones, in 
accordance with the more expensive, but more satis- 
factory English method, inasmuch as it admits of a 
thoroughly satisfactory dead fit being ensured to start 
with. The usual American excentric strap is not 
fitted with a liner, which can be readily replaced 
when required to meet wear, as is usual in English 
practice, and the American method of attaching 
the straps to their rods sidewise, by means of bolts in 
oblong holes, to admit of adjustment in the length of 
the rods, is certainly a cheap method, but is very inferior 
to the English plan of uniting the rods to the excentric 
straps by lugs held together by direct-acting bolts, the 
faces of the lugs being adjusted in the first instance to the 
exact length of rod required, a plan which readily admits 
of variation in the length of the rod by inserting a 
thicker or thinner packing, as circumstances may after- 
wardsrequire. In the American method any permanency in 
the length of an excentric rod is dependent wholly on 
the friction between the butt end of the rod and the lug 
of the excentric strap remaining sufficient. 

I think I have referred to sufficiently numerous in- 
stances of the methods of cheapening first cost adopted 
by American locomotive engineers in designing the more 
important parts of their engines; but before leaving this 
part of the subject I would briefly refer to one or two 
more of the many other details which exemplify the same 
thing. Take, for instance, the bogie. I think one may 
say without hesitation that the bogies of American loco- 
motives and tenders are, as a rule, and in comparison 
with those of English construction, inferior in a very 
marked degree as regards substantiality and durability, 
being made up of bent bars and paltry bolts and pins; 
while, as regards their principle of action, they have 
certainly nothing to recommend them in preference 
to the bogies of English engines. In fact, this ‘‘ bent-bar, 
bolt-and-nut ” style of construction is typical of American 
locomotive design throughout the engine. Similarly the 
details of the American tender will not bear comparison 
with those of British locomotives as regards either strength 
or durability. In both engines and tenders the joints and 
attachments of the brake gear, spring links, compen- 
sating beams, &c., are lacking in wearing surface in 
comparison with the like fittings in English-made engines. 
Moreover, these joints are case-hardened in English 
engines, while the usual American practice is to leave 
them unhardened. The brass work and boiler fittings of 
American engines is less substantial. The English practice 
is to rivet permanent “‘ seatings ”’ to the boiler for the 
attachment thereto of the numerous cocksand other boiler 
mountings by flanges secured by studs, which not only 
ensure steam-tight joints but admits of the ready removal 
and re-fixing of these fittings as often as occasion may 
require, without any change in their position relatively to 
the pipes and-éther.tinions with which they are con- 
nected. On the other hand, the usual American practice 
is to attach cocks and other fittings to the boilers by 
nozzles screwed direct into the boiler plates without any 
collar to screw up to.. These nozzles are slightly tapered, 
which, no doubt, énéures a tight fit to start with. But 





the chances of a leaky joint occurring if the fitting has to 
be removed and replaced at any time are obvious, unless 
the cock or other fitting is screwed further in than before, 
which will alter the position of its flanges or other unions 
relatively to the pipes they have to couple up to. As I have 
already remarked, all these methods go to keeping down 
first cost ; but they obviously mean, sooner or later, the 
expenditure of extra time and money in maintenance and 
repairs. 

Let me add one word before quitting this part of the 
subject. It is claimed by the advocates of American loco- 
motive practice that no inconsiderable saving in the first 
cost of American engines is effected by dispensing with 
what they term the useless finish of non-essentials in loco- 
motives made in this country. Well, no doubt American 
locomotive makers do save money by this means, but 
in ways which English locomotive makers would be 
somewhat ashamed of, because in their eyes the saving 
in cost is not commensurate with the slovenliness it indi- 
cates, nor in keeping with really high-class work in 
essentials. An American locomotive maker of even good 
standing will, for example, punch a large hole in a plate 
or reduce the size of a plate by punching, and leave the 

unch marks all round, provided only this slovenly finish 
s hidden from view by a splasher or some such covering ; 
while an English locomotive maker would trim the edge 
of the plate under like circumstances. And in other 
ways the latter undoubtedly spends money in finish 
which his American competitor saves. There is another 
feature in respect of which the American locomotive 
maker saves money. American locomotive men seem to 
be quite indifferent to the symmetry and external appear- 
ance of their engines and tenders, and will tack on here, 
there, and everywhere any part or fitting as it may come 
in handiest, without apparently any regard for what I 
may term unity of design. In this way a good deal of 
money is saved in the drawing-office, which English 
locomotive men think well worth spending to give their 
engines and tender the appearance of being a harmonious 
and unified design. Mr. Charles F. Beyer early led the 
way in this matter. The locomotive Dom Luiz, which 
his firm designed and constructed for the Portuguese 
Government in 1862, and which was exhibited in the 
London International Exhibition of that year, was 
specially referred to in the Art Journal of that day as 
being notable for the beauty of its outline and its 
harmony of design. The fact is, the question of 
harmonious design and external finish of even non- 
essential parts is not so ‘“ superficial” as it may seem. 
A well thought-out design and good workman-like 
external finish of a locomotive or any other machine, 
oes hand in hand with good, sound, substantial work 
in the essentials. The sneer at over-finish is, in most 
cases, a pretext to cloak indifferent work in essentials. 
Our good friend “ the superficial thinker” even would 
have some doubts about the internal qualities of a 
chronometer he was desirous of purchasing if it were 
offered him in a roughly-finished, weiylediing case. 








ENGINEERING IN THE ROYAL NAVY. 
By A NaVaL ENGINEER, 
No. I. 

Tuere are periodical visitations of an engineering 
character which occupy the public mind, due chiefly to 
the prominence given to the matter for the time being in 
the House of Commons and the Press. Such was the 
case some fifteen years ago when the proposal to sub- 
stitute the triple-expansion for the compound engine 
then in vogue was submitted. To-day the problem of the 
water-tube boiler is the theme that is attracting the 
attention, not only of professional engineers, but of that 
great multitude who read the daily papers. When it is 
considered what vast strides in important machinery has 
taken within the last few years, whether it be in the 
manufacture of bicycles, agricultural machinery, or marine 
engines, it will readily be understood how enlarged are 
the ranks of engineers in all the innumerable pursuits 
classified under this heading. But it must not be sup- 
posed that because an engineer does not happen to work 
on one particular kind of machinery tbat he is ignorant of 
that machinery. Sir Joseph Whitworth once remarked, 
that practice varies, but principles are eternal. Little 
wonder, then, is it that the the subject of naval machinery 
and boilers is receiving so much attention ; and that the 
majority of the er are now not misled by the articles 
which appear frequently in our morning and evening 
papers, many of them purporting to be written by “naval 
experts,” which show lamentable lack of knowledge on 
the part of the writers. The title ‘naval expert” is 
somewhat analogous to that of professor as used by 
palmists, quack-doctors, and kindred gentlemen, inas- 
much as it is self-conferred. The object of this article 
will be to present to its readers the true position of 
machinery and those employed in working and tending 
it on board our men-of-war. 

To fully appreciate the condition of things to-day we 
must go back to the past a little. About 1840 the 
Admiralty decided on introducing steam into the Navy, 
purely as an auxiliary to sail; and this view of its 
utility was held by the Board of Admiralty till about 
twenty years ago, when some ships were built with- 
out any sails whatever. Naturally, as steam was of 
such minor importance, the men in charge of it held no 
position on board ship; and this state of affairs remained 
constant for years, in spite of the growth of machinery in 
every succeeding vessel, and now, even when overruns 
on board a man-of-war is done by engines, the old con- 
ditions prevail toa very great extent. It is impossible 
for anybody to read the history of steam in the British 
Navy without being struck by the opposition with which 
it has always been met by the Adimiralty and the execu- 
tive officer. It has been, and still is, a question of keeping 
the whole department subordinate, cutting the weight of 
machinery down to dangerous limits, and at the same time 
exacting the maximum amount of work from it, while 
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ngineers'itt every ship in the Navy are handicapped 
i the interference of the executive officers. The amount 
of ‘this interference varies with the ship, but in all it 
exists. As proof that the Admiralty insist on the execu- 
tive officer always having control they appointed an 
Admiral president of the Committee on Water-tube Boilers, 
with a commander’as one of the secretaries, although I 
can state that neither of these officers would have pre- 
viously been able to have distinguished between the 
yarious types of boilers on which they were going to 
report. 

This cutting down of all concerning the machinery, due 
to the prejudice and ignorance of the subject of the Board 
of Admiralty, which is another name for four admirals, 
has led to the adoption of machinery which every en- 
gineer knows is most untrustworthy. The point urged 
is that weight and space are of primary importance in a 
ship of war, whereas in merchant vessels there is no such 
limitation. This is drilled into the head of the young 
naval engineer as soon as he enters college, and is repeated 
in all text-books and papers bearing on the subject. 
Though I have searched and inquired, I have never yet 
found out why. Surely a private shipowner is as anxious 
to save space for his passengers and cargo, and thus save 
initial cost and subsequent dock dues, &c., as an Admiralty 
naval architect is for his guns andstores. But this desire 
for lightness and compactness utterly vanishes when 
relating to matters connected with the ship's hull, especi- 
ally if it concerns the senior executive officers or affects 
theship’sappearance. Anybody who, with any mechanical 
knowledge, has ever looked at such fittings as dead lights 
for scuttles, brass handrails, brackets for electric lamps, 
clips for water-tight doors, &c., will readily appreciate the 
truth of the foregoing remarks. On one occasion about 
six years ago, when the Channel Squadron visited the 
north-east ports, a mechanical engineer from Leeds was 
looking over one of the battleships, and asked what a 
certain valve was for, and on being told that it was for 
ventilation purposes, remarked that it was strongenough 
to stand a pressure of 1000 lb. per square inch. The 
brass name plate fastened to each bulkhead to designate 
its number contain twice as much metal as the bearings 
of some of the most important auxiliary engines in the 
ship, the breakdown of which would mean the crippling 
of the vessel in speed. The natural question is, Why 
does such a state of things exist ? The answer is not 
difficult. The Admiralty, that is, the elderly gentlemen 
who control naval affairs, have been in ships—most 
of them sailing vessels—all their lives, and to a 
certain extent understand something of the require- 
ments of the shipbuilder. The naval architects are 
civilians, with a gentleman at the head of their affairs 
who occupies the dual position of Chief Naval Architect 
and Assistant Comptroller of the Navy. Consequently 
his voice carries weight with the Board of Admiralty, 
and it would be monstrous to expect him to attend to 
the needs of another department which would frequently 
involve the curtailing of his own requirements. The 
first thing is to caatene a ship on paper, of a certain 
displacement, carrying so many guns, so many men, and 
with a given trial trip speed. This latter fallacy will be 
referred to later. Now turn to the Engineer-in-Chief of 
the Navy. He is always a naval man, is under the 
Naval Discipline Act, has no seat on the Board of 
Admiralty, and is given by the ship designer so much 
space in which to place machinery capable of driving 
the ship at a given spon. The weight he is allowed is 
likewise fixed. Further, if he does not meet the wishes 
of the Board he can be sent to sea at any time. Contrast 
this with the position of the chief engineer of a private 
shipbuilding concern. Here he takes what space and 
weight he requires to get the required speed, and the 
ship designer utilises the remainder for passenger accom- 
modation, cargo, kc. Of course there must be frequently 
concessions granted on either side ; but in the Navy they 
are all one way. The consequences are the introduction 
into ships of war of very light engines, running at 
abnormal speeds, which require constant human super- 
vision whilst under way, and continual repair when 
stopped, due to the excessive wear and tear inseparable 
from the design. The private shipowners know full well 
that if they were to supply their ships with the same kind 
of engines mail contracts would soon be lost, besides pas- 
sengers fighting shy of untrustworthy vessels. But your 
naval expert will say “‘ you cannot compare men-of-war 
and merchant ships.” Unhsppily you cannot; but the rea- 
son why you should not be able to do so is not so apparent. 
A fleet engineer, R.N., I once spoke to about the lack of 
space in the engine-rooms of a battleship then building 
on the Clyde, which this gentleman was superintending, 
remarked, ‘‘ The old story, trying to put a quart measure 
into a pint pot.” 

Another accepted axiom is that the engines of all ships 
of war must be below the water-line, because as a shot 
only penetrates a few inches under water and then rico- 
chets, the machinery is protected from the enemy’s fire. 
Consequently, as the engines are so low, the speed has to 
be increased to obtain the required horse-power, and the 
wear and tear of all working surfaces is greatly augmented 
with the corresponding liability to failure. Taken roughly, 
the number of revolutions in a man-of-war ina given time 
is about one and a-half times that of an Atlantic liner for 
the same speed. No effort is made to decrease this 
speed of engine by increasing the height ; in fact, on the 
contrary, in modern ships the evil is aggravated. No 
supporter, however staunch to the Admiralty’s present 
policy, could claim that hot Sensings and big defect lists 
are uncommon in recent. vessels. There is apparently no 
reason why vertical: side armour should not be carried 
higher than at present round the top of the engines, when 
the risk of its penetration by an enemy’s fire would be 
small as compared:.to the chances of breakdown or 
inability to keep the: designed speed and probable capture. 
John Stuart Mill séys that-if- you start with a wrong 


premise all your subsequent deductions will be wrong. 
So with the Admiralty. They try to overcome inherent 
defects by improvement in mechanical details. 








ANDREW STEWART, LL.D. 


THE death took place on the 22nd inst., at his country 
residence, King’s Meadows, Peebles,6f Dr. Andrew. Stewart, 
of the tube and steel manufacturing firm of A. and J. 
Stewart and Menzies, Limited, of Glasgow and Coat- 
bridge. About eighteen months ago the first symptoms 
of the malady to which he eventually succumbed began to 

ke themselves felt, but Mr. Stewart, immersed as he was 
in the diverse intricacies of his vast business, and in the 
educational and philanthropic affairs which to him were so 
great a source of pleasure, steadily persisted in ignoring 
them. He was between sixty and sixty-five years of age, and 
forty-one years ago he founded in Glasgow the Clyde Tube 
Works, occupying a part of the site now occupied by St. 
Enoch’s Hotel. These works have developed into nine Jarge 
works, covering over 85 acres of ground, and employing 
over 6000 people. In 1867, in order to meet the grow- 
ing needs of his business, Mr. Stewart, in conjunction with 
his brother James, laid down new works at Coatbridge, 
closely in touch with the coal and iron fields of Lanark- 
shire. The resulting prosperity of the firm was so great 
that in 1882 the business was turned into a limited liability 
company, largely with the object of giving a permanent 
interest and share of the benefits to the principal heads of 
departments, whose part in the building-up of the business 
the Brothers Stewart thus acknowledged and recognised. 
Shortly afterwards the company acquired the Sun Tube Works, 
Coatbridge, and also, about the same time, the Clyde Pipe 
Foundry. A little later J. G. Stewart and T. C. Stewart, 
sons of Mr. Andrew Stewart, erected the British Tube Works; 
and in 1890 these works, together with the Clydesdale Iron 
and Steel Works, Mossend, were amalgamated with Andrew 
and James Stewart, Limited, and the whole turned into a 
public limited company, under the style of A. and J. Stewart 
and Menzies, Limited. Following on this fusion of 
interests the steel smelting and heating furnaces at Clydes- 
dale were rebuilt, and three large steel rolling mills were laid 
down to supersede the laborious process of hammering or 
tilting of the steel ingots. During the eight years following 
the 1890 amalgamations the output of the company more 
than doubled itself; and in 1898 further expansion took place, 
when the business of James Menzies and Co., of Phenix 
Tube Works, Rutherglen, was absorbed, and the title was 
again altered to A. andJ. Stewart and Menzies, Limited. By 
this absorption the company acquired a plant for manufac- 
turing solid-drawn seamless steel tubes, a speciality which 
the Menzies firm had been amongst the first tube makers to 
adopt. In 1900, to meet the continuous expansion of trade, 
and to take advantage of recent developments in tube manu- 
facture, the company erected the Imperial Tube Works at 
Audrie, and on an adjacent site erected the Climax Engineer- 
ing Works for the manufacture of the machines and tools re- 
quired by the company at its various works. The output of 
tubes and the variety of that output are now matters un- 
equalled by any other concern in Europe. The late Dr. 
Stewart owed his success and his wealth to his own creative 
faculty, eis on by commercial industry and integrity. 
Largely devoted to the development of the industries of his 
company, he yet kept in touch with the leading movements 
of the time, and shared very largely in the directorate and 
control of educational and charitable institutions. In the 
year 1896, impressed with the importance of political 
economy for a great industrial and commercial centre, he 
presented Glasgow University with the sum necessary to 
found a Chair of Political Economy, which is now established 
as the Adam Smith’s Chair. He also contributed liberally to 
the schemes now before the public for the better development 
of the University. In recognition of these public-spirited 
actions the University, in the spring of 1900, conferred on 
Mr. Stewart the degree of Doctor of Laws. 








JOHN COLVILLE. 


We have to record, with regret, the death of Mr. John 
Colville, M.P., leading partner in the firm of David Colville 
and Sons, Limited, Dalzell Steel Works, Motherwell, at 
his residence, Cleland House, near Motherwell, on the 22nd 
inst. Some days previously Mr. Colville was seized with a 
severe attack of British cholera, and although serious.con- 
sequences were not at first anticipated, the trouble rapidly 
developed and ended fatally, the suddenness of the event 
adding much to the pain with which friends and business 
people generally received news of it. Mr. Colville, who was 
only in his 49th year, was a son of the late David Colville, 
J.P., of Glasgow, and was educated at Hamilton and Gart- 
sherrie academies. Along with his late father and his brother 
Archibald he built the Dalzell Ironworks some twenty-five or 
twenty-six yearsago. Up till1880they confined their operations 
toiron. In the year named he, with his two brothers Archibald 
and David, and Mr. Colville, sen., extended the works to deal 
with the manufacture of steel by the Siemens acid open- 
hearth process, and continuous development has since taken 
place, until now the Dalzell Steel and Ironworks are the 
largest for steel production in Scotland. In the seventies, 
prior to taking up steel, the firm turned out about 250 tons 
of finished material per week. Year after year they have 
gone on reorganising and extending and adding to their plant, 
and they can now turn out from 5000 tons to 6000 tons per 
week. As Admiralty contractors, they have a weekly output 
of finished material of over 4000 tons. They own twenty 
Siemens open-hearth melting furnaces, varying in size from 
20 tons to 50 tons capacity, with all the necessary plant, 
including gas producers. The Dalzell 50-ton furnaces at 
present hold the record for productive capacity in Britain. 
While largely devoted to the development and management 
of the Dalzell Works, Mr. Colville yet took active part in 
public affairs, and filled many important offices in the local 
government of the county of Lanark, for the North-East 
division of which he was elected member of Parliament at the 

eneral election of 1895, and again at the election last spring. 
fn addition to politics, he was largely identified with 
evangelical and philanthropic movements and the furtherance 
of temperance principles. He was twice married, and is 
survived by his wife, one son and a daughter. 








HEATING BY SUPERHEATED STEAM. 


At the half-yearly meeting of the American Society of 
Heating and Ventilating Engineers, Professor R. C. Carpenter, 
of Cornell University, described soméstésts made with the 
use of superheated steam in radiators for house heating, the 
results of which showed that the heating capacity of the 








radiators was thereby reduced. Of the two radiators, one 
was.18in. high, and had _ten sections, 1lin. wide, and with 
only jin. air space between them. The other was 38in: high, 
with ten sections, 7in. wide,-but with air 2in, wide’ 
In previous radiator tests it had been found bat low radiators 
would always show the greater heat transmission for the 
same surface exposed ; but the present tests were an excep- 
tion to this rule. This was considered due to the difference 
in the air spaces, which doubtless have an important in- 
fluence upon the air currents which carry away the heat from 
the radiators. 

The process of reducing the pressure caused wire-drawing 
of the steam, thus liberating a considerable amount of heat 
energy, which expended itself in superheating the steam. 
The effect of this, contrary to expectation, was to reduce the 
amount of heat transmitted. 

Thus with the low radiator, with no superheating, the heat 
transmission per hour per square foot per degree was 1-48 
B.T.U.; with about 36 deg. superheat this was reduced to 
1°16. The high radiator showed a corresponding reduction 
from 1°83 to 1°41 B.T.U.; with 5 1b. steam pressure and 
steam superheated 13°1 deg., the heat transmission was 1°41 
for the low and 1-74 for the high radiator. With the super- 
heating increased to 24 deg., the heat transmission fell to 
1:23 B.T.U. for the low and 1:45 B.T.U. for the high 
radiator. With 10 1b. steam pressure and only 0°3 deg. of 
superheat, the heat transmission was 1‘5 B.T.U. per hour 
per square foot per deg. for the low and 1-9 for the high 
radiator. When the steam was superheated to 26-7 deg. the 
heat transmission fell to 1:24 and 1-62 B.T.U.-respectively. 

The conclusions arrived at were, that superheated steam 
would be a poor medium to employ for heating purposes. 
This is doubtless due to the fact that superheated steam is 
much more nearly like a perfect gas than a saturated vapour, 
and when in this condition it parts with its heat much less 
readily than saturated or wet steam. It is not probable that 
the amount of superheat was sufficient at any time to fill the 
entire radiator with steam of this character, and this will 
account for the continued falling off in heat transmission as 
the degree of superheat increased. 








MOTOR CAR TRIALS. 


AN important series of trials of motor cars is to be con- 
ducted in the neighbourhood of Glasgow next week, under 
the auspices of the Automobile Club, in co-operation with 
the Scottish Automobile Club and the authorities of the 
Glasgow International Exhibition. The latter agreed that 
the trials should be held under the auspices of the Exhibi- 
tion, that the Sports Committee should give medals for the 
successful vehicles, and that the vehicles should be shown in 
the grounds of the Exhibition at the conclusion of each of 
the five runs of 100 miles each, which the trials are to com- 
prise. The trials are not to be trials of speed, but of 
reliability. Speed, except in ascending three hills which 
have been selected for hill-climbing trials, is not to be of 
importance in the trial, as no speed in excess of the legal 
limit for Scotland, of ten miles an hour, is to be recognised. 
Reliability and endurance are to be the factors of importance. 

An official observer, who will record the duration and cause 
of all stoppages, will travel on every vehicle. There will be 
several classes of vehicles, and the vehicle which has no 
stoppages by reason of failure of mechanism, and the con- 
dition of which at the end of the trial may, in ‘the opinion 
of the club judges, be the best in its class, will be the vehicle 
to which the first award medal of the Glasgow International 
Exhibition will be granted. 

A large number of vehicles has been entered for the test, 
which should prove particularly valuable and interesting. 
There will be five separate runs, the total length amounting to 
about 500 miles. 











NEW YORK AND THE GREAT LAKES. 


Or late strenuous exertions have been made by the 
financial manufacturing and commercial community of New 
York to improve the existing communication between that 
city and their territory in the neighbourhood of the Great 
Lakes. These five magnificent sheets of water form an integral 

art of the frontier line between the possessions of the 

Jnited States and the Dominion of Canada. Omitting for 
the present all consideration of the lines of railway, the only 
other available route worth alluding to, connecting the 
Hudson with Lake Erie, is the canal of the same name. Un- 
fortunately, this waterway has but a comparatively small 
depth, is encumbered with locks, both many in number and 
inadequate in dimensions, and is no longer able to respond 
to the heavier and more burdensome demands continually 
made upon it. The necessity for some action is urgent if the 
new project is to be—as is no doubt intended—a joint concern 
between the American and Canadian Governments. Briefly, 
the case stands in this way. For some time past important 
engineering works have been undertaken, and are still in 
progress, with the object of affording greater facilities for the 
navigation of the river St. Lawrence. These, once effected, 
will not only offer a better and readier means of transport 
for goods and merchandise from the regions of the Great 
Lakes, but will reduce materially the distance which at pre- 
sent intervenes between them and the European shores. 

The question of rail versws canal was pretty well. thrashed 
out by a mixed Commission last year. lt was there decided 
that it was of paramount importance that — should 
be commenced on the Erie Canal, which has a length of 
355 miles, and upon a scale‘of magnitude which virtually 
amounts to a total reconstruction of its navigable channel. 
The dimensions of the new canal, as it may be correctly 
termed, were to be such as to permit of the passage of 
vessels of 150ft. in length, 25ft. in beam, and drawing 10ft. 
of water, with a load of 1000 tons. In order to hold two 
boats at a time, the locks will be 306ft. long and 28ft. broad. 
The estimate for this improved scheme of cafialisation is 
put at twelve millions sterling. There is, however, a weak 
point in this great undertaking, which, forthe present, has 
seriously interfered with its execution#?It is that, notwith- 
standing the increased navigable capacity of the-new water- 
way, it will not obviate the necéssity ‘for making two 
transhipments of the cargoes carpitd... This is a grave 
disadvantage, and it is no wonder: that-the Government of 
the United States has seen fit to-cofisider another proposal. 
This consists: in-incréasing.the depth of the canal to 21ft., 
which will enable all transhipment.to' be ae with, 
but at a cost of more than three times that. of the former 
work. It may be added that each project Has very warm 
supporters. 
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TWO INTERESTING CANAL RELICS, 





THE system of connecting different levels of canals of 
great intervening height by means of an inclined plane with 
two parallel railways was introduced by Mr. William 
Reynolas on the Ketley Canal, in Shropshire, in the year 
1789. This inclined plane, which was situated near Madeley, 
but has long since disappeared—the Great Western Railway 
between Coalport and Oakengates appearing to cut through 
the site—permitted boats of eigkt tons burden to pass alter- 
nately upon carriages over which they were floated at each 
extremity of the fall. As the trade was a descending one, 
consisting of about 400 tons daily, the loaded boat drew up 
a light boat or occasionally a half-laden one. The chief 
difficulty in going from a higher to a lower level without 


employed on the Chard Canal, Somersetshire, and on the 
Morris Canal, United States. 

Another illustration—of an aqueduct—is an interesting 
memento of the early days of inland navigation. In 1795 
Telford was appointed engineer to the Shrewsbury Canal, 
then constructing ; and finding that an aqueduct would have 
to be built across the valley of the little river Tern, at a place 
called Long Mill, he determined to discard brickwork for 
iron, or, as he himself wrote:—‘I have settled upon an 
aqueduct of iron, upon a principle entirely new, and which 
I am endeavouring to establish with regard to the applica- 
tion of iron.” Accordingly, this aqueduct, which is just as 
it was when Telford erected it, is merely a trough of cast 
iron plates, screwed together by means of flanges, and sup- 
ported upon iron pillars. The trough is 62 yards long, and 














TELFORD'S AQUEDUCT, SHREWSBURY CANAL 





waste of water lay in passing the ridge or dam which retains , about 16ft. above the level of the ground. The success of 
the water at the end of the upper level. Mr. Reynolds, how-| the experiment being placed beyond all doubt, Telford 
ever, overcame this difficulty by means of two parallel locks | hastened to apply the same principle to the magnificent 
at the head of the inclined plane, into one of which the laden | aqueducts of the Ellesmere Canal at Chirk and Pont- 
boat floated on its carriage, while the light boat, which | Cysylltan. Therefore, humble though it now appears, this 





ascended into the other, was by the admission of water 
floated off. The water consumed in these locks was let into 
a side reservoir, and in dry seasons pumped back by a steam 
engine to the upper level. The second of Mr. Reynolds’ 
inclined planes, which completed the connection of the 
Shropshire Canal system with the river Severn, was con- 
structed a year or so later at a point a little above Coalport. 
The accompanying photograph depicts this interesting relic, 
which has been lying derelict for several years, and not 
improbably may soon disappear altogether. This second 
inclined plane, though, differs from the former in having no 
locks, for the boats, when floated upon their four-wheeled 
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INCLINED PLANE, SHROPSHIRE CANAL 


railway carriages, were drawn up on the ridge by a steam 
engine, which also could haul up the light boats without 
waiting for the laden ones. 

The merit of the whole invention was ascribed to Mr. 
Reynolds, who was at that period one of the wealthiest coal 
mine proprietors and ironmasters in the country; and his 
two inclined planes were considered to be an engineering 
undertaking worthy of association with the famous Coalbrook- 
dale iron bridge in the same neighbourhood—the first iron 
bridge of large dimensions constructed in this country. 

In 1792 a copper halfpenny token was struck, bearing a re- 
presentation of the bridge, and, on the reverse, one or other 
of the inclined planes described. Inclined planes on Mr. 
Reynolds’ principle were afterwards adopted on the Shrop- 
shire Canal, the Duke of Bridgwater’s Canal, and more 
recently they had been, on a much larger scale, successfully 


Shropshire aqueduct can share with Brindley’s Barton 
aqueduct the honour of being the parent of the splendid 
viaducts of Rennie, Stephenson, and Brunel. 








DOOKYARD NOTES. 





In describing the armament of the U.S. Chicago last week 
we were not quite up to date. The old 8in. converted quick- 
firers were, it appears, removed from her after a short trial, 
and some 35-calibre quick-firers substituted instead. The 
breech mechanism of these guns isvery like our system, though 
for their latest models the Americans have adopted the Vickers 
breech system. 





Le Yacht is evidently not a believer in hasty judgments. 
The leading article in this week’s issue of our excellent con- 
temporary deals with the British naval manceuvres—of last 
year! Investigation shows, however, that it is practically 
a review of Mr. Thursfield’s article in the current Naval 
| Annual. We can heartily commend the article to those who 
| may wish for a French view of the matter. There is only one 
| error of importance, and that concerns the sea-keeping abilities 
| of some of our older ships. Le Yacht records that the Edin- 

burgh and Conqueror were unable to face a summer gale only 
| twenty miles from harbour. This is incorrect. Admiral 
| Rawson did not wish to hamper his fleet with them. Their 
| sisters Colossus and Hero kept the sea in B fleet in the same 

gale. It is all rather “ ancient history” now; but the 

incident is one of the legs of the platform on which the French 
| base their growing conviction that our low freeboard ships 
| cannot keep the sea in rough weather. They seem unaware, 
| too, that destroyers were out with one of the fleets in that 
' famous gale, and that these kept the sea quite well. 





Tur Naval and Military Record has a most extraordinary 
article this week, grumbling about the Hood being retained 
in the Mediterranean, and demands that the Revenge shall 
be sent instead. Since the Hood and Revenge are sisters, 
save for the fact that the Hood’s big guns are well protected 
and those of the Revenge are not, we are altogether unable 
to follow the argument in this respect—though it is 
unfortunately true that the Hood needed re-fit before going 
out. 





Tue Russian cruiser Novik has done her preliminary trials 
and made the necessary 25 knots. But that the Russians will 
ever get that out of her on service we very much doubt—it 
seems a moot point whether any nation would for long. 
Experience with our Pelorus class has indicated very plainly 
that little cruisers of high power do not last long. Ina 
couple of years knocking about they have lived their lives 
more or less. Such at least is the naval opinion on them, 
and there seems also a good deal of doubt as to their métier. 





ARGENTINA has started a submarine boat of home manu- 
facture, of which glowing accounts are published. But in 
this particular department all submarines excel, to “ revolu- 
tionise naval warfare” being as necessary to them as motion 
—possibly more so. Meanwhile, a French expert has been 
writing some most unpleasant things about submarines in a 
Paris daily, practically implying that the much-vaunted sub- 
marine has from first to last been but a fraud and gigantic 
piece of bluff. This is going rather along way ; but, still, it is 
not far from the conclusion that any man of ordinary intelli- 
gence must come tv after studying such few facts—apart from 
obviously ‘ picturesque descriptions ’’—as reach us, 








THE NEW REDHEUGH BRIDGE. 


In our issue of July 9th, 1897, we were able, through the 
courtesy of Messrs. Sandeman and Moncrieff, of Newcastle- 
on-Tyne, to illustrate and describe the new bridge which 
they had designed to replace the failing Redheugh Bridge 
over the Tyne. This bridge is now complete, and in another 
issue we shall give an illustration of it. To-day, on page 227, 
we present an interesting reproduction of a photograph 
taken on March 5th last, which shows the new work in pro- 
cess of construction round the old. It will be remembered 
that in the original Redheugh Bridge the upper and lower 
main members were pipes for the conveyance of water and 
gas, the former 24in. and the latter 27in. in diameter. It 
was necessary that the use of these should be interfered with 
as little as possible, and that they should not be removed 
until new mains were laid to replace them. This and other 
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conditions, for full particulars of which we must refer our 
readers to our former impression, necessitated a rather excep- 
tional method of construction. We reproduce a cross section 
showing the plan adopted. The outline of the original 
bridge is shown dotted. It will be seen how the piers were 
erected over the old ones, they are spaced the same distance 
apart, and how the new main girders were erected 4ft. 6in. 
from the centre line. After the girders, which were built 
out as cantilevers from each of the piers simultaneously, 
were completely riveted up, they were moved sideways, one 
at a time, into line. The engraving on page 227 shows the 
new bridge practically complete, with the process of demolish- 
ing the old structure in hand. Parts of the old bridge, the 
piers, some remains of the gas pipes, &c., are still to be seen. 
The contractors for the work were Messrs. Arrol and Co. 








MaRINE NotEs.—The Maryland Steel Company has recently com- 
pleted a third ocean-going tramp steamer, the Lyra, which differs 
from the first two in having a shelter deck from stem to stern, 
while the others were well-deck vessels having raised forecastle, 
bridge, and poop decks. The Lyra is 350ft. long, 3304ft. between 
perpendiculars, 47ft. beam, 25ft. deep from main deck, and 354ft. 
from shelter deck. The double bottom is 34ft. deep, with capacity 
for 1100 tons of water ballast. The bunkers carry 650 tons of coal. 
The holds will carry 6300 tons of cargo, having 315,000 cubic feet 
of cargo space. The loaded draught is 24ft. 8in. The hull is of 
steel, with six water-tight bulkheads and three steel decks. The 
crews’ quarters are on the main deck forward, the officers are 

uartered in a deck house under the bridge. The single screw is 

riven by a triple-expaasion engine with cylinders 2lin., 35in., and 
56in. diameter, and 42in, stroke. Steam at 1751b. is supplied by 
two Scotch boilers, There are seven hatches, served by five steam 
winches. A complete electric light plant is installed with lights in 
the hold for night work, The vessel has one funnel and two pole 
masts, each carrying four cargo booms. There are also two cargo 
derricks, The American Shipbuilding Company has the contract 
for three cargo steamers for service on the Great Lakes for the 
Mutual Transportation Company. 
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RAILWAY MATTERS. 


Out of 950 miles of railways in operation in Cuba 550 
miles are owned by British companies. 


Ay official inspection of the Stockport electric tramways 
was made on Saturday by Colonel von Donop. The formal opening 
took place on Monday. 


A RECENT despatch from Italy states that the con- 
struction has been commenced of an electric tramway from Naples 
to the cableway leading to the crater of Vesuvius. 


A yew electric railway between Milan and Varese has 
recently been opened for traffic. The line is forty miles long. The 
third-rail system has been adopted, and a speed of over sixty miles 
an hour has been attained. 


Tue railway line from Cairo to Port Said will follow 
nearly the whole way from Ismailia the route of the present steam 
tramway, except on leaving Ismailia. It is stated that the dis- 
tance from Cairo to Port Said will be covered in 34 hours, 


A Heavy thunderstorm, accompanied by lightning 
flashes, visited Halifax on Sunday night, doing damage to the 
electric tramway system. The lightning struck one of the cars 
and fused the motor. Fortunately, nobody was injured, although 
the driver had a shock. 


Tue bridge over the Amou-Daria River, in Russian 
Central Asia, was opened for traffic on June 10th, 1901. This is 
the largest bridge in the Russian Empire, and replaces a timber 
trestle 14 miles long, by which the Mid-Asiatic Railway previously 
crossed the river named. 


Some idea of the immense amount of work done in the 
offices of a railway witha mileage of 10,400 miles may be gathered 
from the fact that the printed matter issued by the Pennsylvania 
Railroad, detailing the changes made in the passenger services for 
the summer months, amounted to over five tons in weight. 


THE administration of the Eastern China Railway has 
placed at the disposal of the Geological Committee of the Russian 
Ministry of Agriculture and Domains a sum of money n 
for fitting out two geological expeditions to be sent out for the 
purpose of discovering a supply of coal in the region traversed by 
the railway. 


THe return of traffic on the Manchester electric tram- 
ways for the week which ended last Saturday shows a steady in- 
crease, In all 593,597 passengers were carried, as against 564,468 
in the preceding week, and the receipts amounted to £2349 0s, 94d. 
For the week which ended on Saturday, the 17th inst., the receipts 
were £2199 14s, 


Broxoaists will be interested to learn that at a depth 
of 62ft. there was found in the down tunnel shaft of the river 
staging of the Waterloo and Baker-street Railway a fine specimen 
of the Nautilus imperialis, embedded in a claystone and filled with 
hardened clay, and the fragments of another large nautilus 
fossilised, but still retaining its pearly lustre. 

THE recent tramway accident at Margate was inquired 
into by Major Pringle, a Board of Trade inspector, on Saturday. 
At the close of the proceedings the inspector said he would be 
perfectly ready to re-open the inquiry if the Margate Town 
Council decided to call expert evidence, in which case he would 
give notice to the company to enable them to be present. 


THE Waterloo and Baker-street Railway has now cut 
through the clay northward from Waterloo to beneath Regent 
House, and it will be at Oxford-circus in a few weeks’ time. There 
a shaft is being sunk. Meanwhile from the river shaft the eastern- 
most of the pair of tunnels is nearly across the river on its way to 
Waterloo, and the work is also being pushed on from Baker-street 
southwards to meet both tunnels, 


A RETURN recently published shows that on the rail- 
ways of the United Kingdom the number of engines and carriages 
fitted with continuous brakes was, at the end of last year, as 
follows :—Automatie vacuum brake, 51,633 engines and 12,664 
carriages; Westinghouse automatic, 21,080 engines and 3510 
carriages. The total numbers were :—Engines, 72,713, or 99°5 
per cent.; and carriages, 16,174, or 99°8 per cent, - 


A TELEGRAM from Victoria, British Columbia, states 
that Mr. William Whyte, the assistant manager of the Canadian 
Pacific Railway, has returned to Vancouver from a tour of investi- 
gation of the prospects of establishing a line of steamships between 
Canada and Vladivostok, in connection with the Trans-Siberian 
Railway. Owing to the disturbed condition of Manchuria, Mr. 
Whyte was unable to obtain any information in that country. 


Aw alarming railway accident occurred at Scarborough 
on Saturday morning. A Lancashire and Yorkshire Company’s 
excursion train from the West Riding was entering the station, 
when the engine, in crossing the points, left the rails, followed by 
three of the carriages. Fortunately, none of the passengers 
sustained more than a severe shaking, but the permanent way was 
badly damaged, and traffic was interfered with until evening. 


Tue Midland Scotch dining-car express, which left 
St. Pancras at 1.30 p.m. on Wednesday, last week, performed the 
journey of 3084 miles to Carlisle in the quickest running time ever 
recorded on the Midland Railway. Toe train was equal to 114 
vehicles, and was booked to stop at Leicester, Leeds, and Hellifield. 
Other stoppages took place, however, so that the running time was 
reduced by 28 minutes. The journey of 3084 miles was traversed 
in 351 minutes, 


In the coming session of Parliament application will 
be made by the London United Tramways Company for the 
construction of a large and comprehensive system of tramways, 
to work in connection with their existing system. The scheme 
will include routes to Leatherhead, Esher and Ewell, Wimbledon, 
Merton, Mitcham, Barnes, Raynes Park, Croydon, Cheam, Cud- 
dington, Sutton, Carshalton, Wallington, Beddington, Ashtead, 
Thames Ditton, and Sandown Park, 


THREE navvies were killed and seventeen injured by an 
accident which occurred on Monday night on the new Lanarkshire 
and Ayrshire Railway between Barrhead and Lugton. It appears 
that about twenty of the contractors’ workmen were returning 
home on a pug engine, when the engine overturned at a curve in 
the line and fell down the embankment. The new railway on 
which the accident occurred is being constructed to facilitate the 
traffic from the Lanarkshire coalfields to Ardrossan Harbour. 


Tae new Havana electric street railway system was 
opened for traffic in April of this year. There are now 35 miles in 
operation, but the company’s concessions admit of their making con 
siderable extensions. The road bed is very well and solidly 
constructed of concrete, and the electric current is conveyed by 
double overhead trolleys. The motive power is furnished by a 
1500 horse-power vertical Corliss engine, and three generators of 
800 kilowatts each, All the machinery is of American make. 


AN official return has been published of all British 
ships ordered by the Board of Trade in the year ending June 30th 
last to be provisionally detained. as unsafe by reason of the defec- 
tive conditions of their hulls, equipment, or machinery, or by 
reason of unloading or improper loading, in pursuance of the pro- 
visions of Sec. 459 of the Merchant Shipping Act, 1894. From 


this return it appears that thirteen British vessels, aggregati 
8852 tons gross, were detained for defective equipment, overload- 
ing, and improper loading. 





NOTES AND MEMORANDA. 


Srreet sweeping by trolley is reported as under trial at 
Cleveland, Ohio. It is said that an 8ft. broom sweeps the space 
between and just outside the rails, and that a 16ft. broom sweeps 
at the sides, 


Or the 13,000 students at Prussian universities in 1897, 
9 per cent., or about 1170, were foreigners, Each of these foreign 
students cost the Government £31 annually, or the whole number 
together about £36,000. 


An order has been made by Lord Balfour, Secretary 
for Scotland, and has now come into force. Its effect is to raise 
the maximum limit of speed for light locomotives in Scotland from 
10 miles an hour to 12 miles an hour, which is the rate allowed in 
England. 


THE utilisation of the power of the Upper Rhone for 
generating electric current is likely to be of immense advantage to 
manufacturers in Switzerland. . A. Garcia estimates the mean 
total power of the river from the Swiss frontier to Pyrmont to be 
160,000 horse-power. 


Some 2500 pounds of gun-cotton were required to 
remove the last traces of the wrecked turbine torpedo-boat 
destroyer, the Viper. According to the Manchester Guardian, 
those in charge of the operations had completely to demolish the 
craft in order to preserve secrets in connection with her machinery 
and equipment, 


Up to the middle of 1900 about 10,000 horse-power, with 
a capital of about £350,000, were devoted in Germany to the pro- 
duction of carbide of calcium. At present there is a grave crisis 
caused by over-production in the carbide industry, and prices since 
1898 have declined about one-half. Acetylene gas lighting has 
meanwhile made rapid strides, and over 420,000 jets are at present 
installed, and about thirty-six small towns are lighted exclusively 
by this illuminant. 


Masor CarpEw does not think it probable that in the 
generation and transmission of electrical power pressure in this 
country will exceed what is already being worked, whether 
the transmission be by underground cables or possibly by overhead 
wires. Ata pressure of 12,000 volts at the generating station, and 
a density of 600 ampéres per square inch in the cables, a density 
which = dee not be exceeded in high-pressure cables of large size, 
energy may be transmitted fifteen miles by eg” pee current 
with a loss of only 5 per cent., or with this loss the generating 
stations may be situated thirty miles apart. 


THE question of the attendance of foreigners at German 
academical laboratories has latterly aroused much attention, as in 
some cases Germans have actually been unable to obtain laboratory 
places, because they had already been secured by foreigners. It 
is not impossible that in the future some slightly deterrent and 
prohibitive measures may be adopted, such as exacting from foreign 
students upon their entrance the same measure of preliminary 
education as from Germans, and raising the fees for lectures and 
laboratory work, so as to make them contribute a larger share 
towards the maintenance of the chemical institutes, 


Ir may interest readers to learn that, should they by 
mischance lose a valuable patent through non-payment of the annual 
fees, it is not impossible to reinstate the patent by special Act of 
Parliament. As an instance of this, we may mention the case of 
the patent of Mr. J. C. Rodgers, No. 10,580, of 1895, for ‘‘ Im- 
provements in rubber tires,” which lapsed through non-payment 
of fees, owing to the absence from England of the gentleman 
entrusted with its sustention. An Act of Parliament has been 
obtained by Bromhead and Co., a firm of patent agents, and the 
patent reinstated. The task was completed in a few months. 


Tue following receipt for water-proofing blue-prints 
appears in an American contemporary :—Immerse in melted 
paraffin until saturated a number of pieces of an absorbent cloth. 
When these are withdrawn and cooled they are ready for use at 
any time. To apply to a blue-print, * one of the saturated 
cloths on a smooth surface, place the dry print on it with a second 
waxed cloth on top, and iron with a moderately hot flat-iron. The 
paper immediately absorbs paraffin until saturated, and becomes 
translucent and highly water-proof. The lines of the print are 
intensified by the process, and there is no shrinking or distortion. 


INCANDESCENT lamp filaments, made according to the 
invention of Herr C. Kellner, of Vienna, are said to an ex- 
traordinary efficiency. The filament me be made by two methods. 
In the first, the thread is made, under great pressure, from 
a powdered infusible metal such as thorium, which is then 
oxidised superficially by making it the anode in an oxidising elec- 
trolyte bath. The second method is to form the threads from 
metallic oxides which have the property of becoming incandescent 
at comparatively low temperatures, and using as a cementing 
material the least possible amount of cellulose dissolved in chloride 
of zine. 


A German, Herr Kugel, of Berlin, has invented a 
method of depositing nickel electrolytically in layers of such thick- 
ness that the product is equivalent to rolled nickel in its mechanical 
properties of toughness, durability, and ductility. The method is 
to acidify the nickel solution with a mineral acid which is unalter- 
able by the electric current. Such an addition usually spoils the 
bath, causing the deposit to flake off, but this difficulty is over- 
come by keeping the electrolyte at a temperature over 30 deg. 
Cent. Under these circumstances a homogeneous non-crystalline 
metal is said to be deposited, and may be put down in sheets of 
any required thickness, 


THE steam engines used in the Brooklyn Edison plant 
are of the vertical cross-compound, type with Corliss gear. The 
most novel feature is the safety stop arrangement, which consists 
of a small weight pivoted in the crank cheek and held in position 
by a spring. hen the speed exceeds a certain limit the weight 
flies out, overcomes the action of the spring, and hits a small lever. 
This lever works a three-way cock that admits steam to a cylinder 
controlling a valve in the main steam pipe. When steam is 
admitted to this cylinder it closes the valve, shuts off the steam, 
and so stops the engine. Steam can also be admitted by hand to 
this cylinder from the engine platform, thus stopping the engine. 


Tue longest span bascule bridge thus far built has just 
been completed over the Chicago River, for the Chicago Terminal 
Transfer Railroad Company. It has a span of 275ft. from centre 
to centre of bearings, The bridge was constructed on designs, 
plans, and specifications of the Scherzer Rolling Lift Bridge Com- 
pany. It contains about 1500 tons of steel, in addition to 700 tons 
of counterweights used in bringing the two leaves of the bridge to 
a vertical position. These leaves are operated by electricity, two 
50 horse-power motors being required for each leaf. The leaves 
can be operated separately from operating houses on the sides of 
the river, or both can be controlled and operated by one man on 
the east side, 


A progect is now under consideration by the munici- 
pality of Vienna for disposing of the sewage of the city, which at 
present is discharged into the Danube. e scheme consists in 
the application of a method developed by.Herr Noebel, of Posen, 
for the utilisation of the liquid part of the sewage for the double 
purpose of irrigation and manure. It is intended to convey the 
sewage in pipes to an extensive plain of poor land which suffers 
from a lack of water, due to inadequate rainfall, over which it is to 
be sprinkled. It is contended that by this system the land will not 
be over saturated, as it frequently is on the sewage farms at Berlin 
and Paris. The system is ores | to have been already in use at 
Posen, with satisfactory results, 











MISCELLANEA, 


Tuk electricity supply station of the Farnworth Urban 
District Council was opened on Wednesday. 


An electric tramway is now in working order at Batavia, 
A concession has been granted to a syndicate to run an electric 
tramway round Buitenzorg and the surrounding villages, 


A WELL-KNOWN firm of Liverpool shipowners has con- 
tracted, Fuirplay hears, with Clyde builders for the construction 
of a cargo steamer to carry about 10,000 tons deadweight, and to 
cost £85,000, 

WE hear that the firm of Denny and Brothers, Dum. 
barton, has received an order for the construction of a turbine 
steamer to be larger than the King Edward recently built by them 
for the Turbine Steamer Syndicate. s 


THERE is a growing demand in Baku for oil engines of 
large power, but these must be built to meet local requirements, 
These are, that the engine must be of simple construction, and yet 
suitable for working with the oil in its crude state, 


THE large coal leading dock at Burnt Island, in the 
Firth of Forth, constructed y Sir Thomas Jackson, was opened 
last Friday. The new dock will prove a great acquisition to the 
Fife minipg industry and the North British Railway. 


Tue Admiralty have given instructions that the 
Belleville water-tube boilers are to be fitted with valves of forged 
bronze with spindles, This order applies to warships about to be 
refitted, also to new vessels hereafter delivered by contractors, 


OrpeErs have been received at Devonport from the 
Admiralty directing that all overtime on the cruiser Pelorus, just 
removed from the Channel Squadron, should cease. ‘The vessel is 
to be re-fitted at a cost of £20,000 for a further period of service, 
The Pelorus was launched in 1896. 


THE chairman of the Leeds Gas Committee reported 
on Wednesday the purchase of 315,000 tons of coal, being a year’s 
supply, for the gasworks, The contract has been made privately, 
at a reduction on last year’s prices of from 43, 6d. to 5s, per ton, 
There was last year an all-round advance of 5s. a ton, and the 
previous year of 1s, 6d, per ton, 


A BRIDGE over the Urou River, near the Winter 
Palace, St. Petersburg, Russia, is planned to replace the old pon- 
toon bridge now in use. The new structure will, it is stated, be 
847ft. long and 91ft. wide, and its cost is limited to £360,500, The 
specifications will be ready for builders on September Ist, and the 
bridge must be completed in one year from that date. 


Tue British Consul at Baku states that no electrical 
machinery of British manufacture is in use in this district, and 
several large electrical power stations, of an regate of 
10,000 horse-power, are at present bei! connate German 
firms. These power stations are intended to supply electricity as 
motive power on the oil field as a substitute for steam, 


Ir is considered probable that the Indian Government 
will shortly undertake a series of borings for artesian water. Mr. 
Griesbach, the director of the Geological Survey of India, believes 
that deep wells in the flat country between Muhi Kantha and 
Kathiawar would prove productive. If the search is successful the 
— area in the northern division of Bombay will be largely 
increased, 


THE manager of the Bradford tramway system has 
submitted to the Tramway Committee of the Corporation a plan 
by which he promises to water the main street of the city and 
suburban roads in less than a third of the time at present required 
by horsed vehicles. The work would be done by means of a tank 
car containing 500 gallons of water, propelled along the car lines 
by electricity. 

Tue first steel bridge in Middle Yukon has been for- 
mally opened for traffic. It spans the Klondike River, nearly 
opposite the mouth of the Bonanza Creek, or about a mile and 
a-half above its junction with the Yukon at Dawson, The main 
span is 154ft. long, and rests on steel caissons filled with cement, 
and strengthened with crib and rock work, The tota’ cost of the 
bridge in position was £6000. 

A FEw years ago Baku was a town with hardly a two- 
storeyed house ; now fine three-storeyed houses have risen in all 
parts of the town, the streets have been improved, and with its 
bustle and hurry it has almost entirely lost the Eastern character 
which, till recently, it possessed. The great defect of Baku is the 
want of a sufficient water supply, the only water obtainable from 
natural sources being impregnated with salt. 


Ir is reported from Bremen that the trial trips of the 
new twin-screw express steamship Kronprinz Wilhelm, built by the 
Vulcan Company of Stettin, for the North-German Lloyd, gave 
excellent results, The boilers and engines worked faultlessly, but 
the trials had to be interrupted owing to the engine oil supplied 
not being suitable for the high power. The engines working at 
three-quarters power indicated 27,000 horse-power. 


Ir is reported in American papers that all the principal 
coal mines in Illinois are to be consolidated into one corporation 
with a capital of £20,000,000, with headquarters at Chicago. Mr. 
O. H. Randle, of _—_~ is stated to be the promoter of the 
enterprise, and Mr. J, Pierpont Morgan is interested in it. It is 
said that the organisation of the Illinois coalfields will control 
practically the entire coal output of the United States, 


Tur Lake Borgne Canal has been completed at or 
near New Orleans. It connects the pee 9 River with 
Mississippi Sound, and, it is said, will make anew channel of water 
communication between the Mississipi River system and the Mobile, 
Alabama, and Warrior rivers. Tbe canal proper is only three 
miles long. It is quite deep, and has one or more locks, It was 
— about 1880, but was allowed to get out of repair, and finally 
el ° 


Tue formal opening of the Glasgow municipal telephone 
service took place yesterday, Thursday. The wires are wholly 
underground, and provision is made for 20,000 subscribers, The 
switchboard already erected is the largest in the kingdom, and is 
designed to serve 10,000 subscribers. Two are to be provided. 
The length of wires is 16,500 miles. A novel method of pressing 
hot air through the cables will at once tell where any flaw has 
taken place, in addition to gathering up the moisture. 


JAPANESE coal has been imported into Java in fairly 
large quantities during the od year, and as it has given consider- 
able satisfaction and can imported on cheaper terms, it will 
gradually bea keener competitor with Australian coal, Oembilien 
coal has found a ready market, and the output is gradually 
increasing. Cardiff coalis now rarely imported except in execution 
of tenders for the Government railways and the Navy Department ; 
for the railways, however, Government is now making trials of the 


different Japanese varieties, 


A report from the German Consul-General at Yoko- 
hama states that the German merchants of Yokohama and Tokyo 
have formed an association for the purpose of promoting German 
commercial interests, The association will also act in conjunction 
with similar German bodies in Eastern Asia, and keepin touch with 
the East Asiatic Association of Hamburg. This new association 
has taken steps for the publication of a weekly newspaper in 
German. The German firms in Japan have guaranteed a sum of 
money for a period of three years, 
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REPLIES. 


Pigpesnewms raom Locomotives.—A letter lies at our office for Mr. 
jaxter 


H. 8. (Bromley).—We regret that we are unable to aid you. We do not 
know of any one likely to invest money in working out inventions. 

G. T. P.—We are unable to furnish the precise address for which you 
ask. We believe that letters addressed respectively to Dublin aA 
Aberdeen may reach the engineers to the companies you name. If 
not, write again, and we shall endeavour to help you further. 

J. L. H. (Liverpool),—Of the two great universities, Cambridge would be 
the better for your purpose ; but Durham has a very good engineering 

school. Either the City and Guilds of London Institute, South 
Kenaington, or University College, Gower-street, would be useful to 
you. 

H. W. B. (Cork).—Gasoline, petrol, essence of petroleum, and naphtha 
are all much the same, They have all a low flash-point, and are con- 
sequently dangerous. There are very strict regulations as to the 
oorege and sale of them ; the regulations may be obtained from the 

of Trade. 


J. C. K. B.—Under certain circumstances engineers taken on for tem- 
porary service by the Admiralty are retained provided they can pass 
the required examinations. It is all a question of the particular 
requirements of the service for the time being, and it would be very 
unwise to reckon on obtaining a permanent appointment of any kind. 


INQUIRIES. 
GARDINER ROCK DRILL. 


S1r,—I should be much obliged to any one who could give me the 
name of the maker of the Gardiner rock drill. F. C. 
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THE MINERVA AND THE HYACINTH. 


WE publish this week the major portion of the text of 
the parliamentary paper ‘‘ Return of the Particulars of 
the recent Sea-trials of the Minerva and the Hyacinth,” 
ordered by the House of Commons to be printed on the 
7th of August. This report, it will be seen, supplies little 
information in addition to that which was given in THE 
ENGINEER, and in its pages only, on July 26th. We 
have the facts and circumstances of the run out to 
Gibraltar and home given in detail. They will be or will 
not be found instructive according to the way in which they 
are used. If, for example, the Admiralty refuses to 
draw deductions which we think palpable, then there 
is no instruction for the Board in the report. For those 
who, like ourselves, take it as a plain statement of simple 
facts, it will be at once interesting and useful, in the sense 
that it will help us to arrive at some definite conclusions 
concerning boilers for the Navy, or will confirm the accu- 
racy of the deductions which we have ourselves drawn. 

In the first place, we learn that the principal argument 
which has been used against the retention of the Scotch 
boiler in ships of war has no real foundation. It is 
not true. It has always been maintained that steam 
could not be raised to the working pressure in the 
cylindrical boiler with safety in less than about six hours, 
whereas it is of great importance that steam should be 
available in less than an hour. The statements made 
on this subject have been tacitly accepted as true by the 
outside public. We do not except engineers; least of all 
do we except ourselves. In the mercantile marine it is 
always the practice to get up steam as slowly as possible, 
six hours being regarded as a minimum time for the 
operation. The idea is that, working in this way, 
the boilers are spared injurious stresses by being 
gradually heated up. In merchant ships there is no 
reason for hurry, and the experiment of getting up 
steam as fast as possible does not appear to have been 
tried at all, or, if tried, the results have not been made 
public. There has been general ignorance on the subject. 
In any case, the Admiralty have apparently not tried the 
experiment, althoughit was one of the most interesting that 
could be carried out. The water-tube boiler possessed, it was 
claimed, the transcendent merit that steam could be got 
up in it in about one-fifth of the time possible with the 
Scotch boiler. The trials of the Minerva and the Hyacinth 
have settled this question at all events, for ever. It will 
no longer be possible to defend or advocate the water-tube 
boiler on this ground. We have already said that there 
was very little difference in the time spent in raising 
steam in the two ships. We have now the precise figures 
before us. At 4.27 p.m. on the 17th of July the ships re- 
ceived simultaneously the order to light up and start 
for Portsmouth as soon as possible. The Hyacinth had 
two boilers under steam, and her engines had been 
warmed up. At 5.20 p.m., that is to say, in fifty-three 
minutes after receiving the signal, she was steaming 
at 7000 indicated horse-power. The Minerva had one 
boiler alight out of eight at 4.27 p.m. Her engines 
had been warmed up. We have already given the 
temperature of the water in her boilers. At 5.16 p.m., 
that is to say, in four minutes less time than the 
Hyacinth, she was steaming at full speed also, and we 
learn that her boilers, which have seen a good deal of 
service, were not one penny the worse. The idea that 
steam could not be raised quickly in Scotch boilers is 
nothing more than a bogey, a thing tofrighten engineers 
with—a mare’s nest in short. No mention is ever 
made of the circumstance that large engines cannot be 
warmed up in less than two hours, so that period must 





always be available for getting up steam, no matter 
what boiler is used, and it is ample for the Scotch boiler, 
at all events in emergencies. Again, we find that 
the Hyacinth is far from being as economical a ship 
as the Minerva. It is not necessary to refer to 
the consumption of coal per horse-power per hour. We 
have the far more instructive case of two ships very 
similar in dimensions, making a given voyage at much 
the same speed. The Hyacinth burned 550 tons, the 
Minerva 450 tons. The Hyacinth’s engines developed, it 
is true, about 1000 horse-power more than those of the 
Minerva; but for some reason unexplained they did not 
propel the ship any faster. Admiral May, the Controller 
of the Navy, says, “ The extra horse-power must have been 
absorbed either in the engines, or on the main shaft 
bearings, or inthe hull. It is possible that the shape of 
the hull may have had something to say in the matter, 
but former trials do not bear this out.” The experiments 
carried out by the Boiler Committee, before the ships 
went to Gibraltar, gave results showing that while the 
Belleville boilers with feed heaters were rather more 
economical than those of the Minerva, that the engines 
of the latter required less steam per horse-power per hour. 
It is well to bear in mind that not the Belleville 
boilers alone, but the whole engineeering policy of 
the Admiralty is being tried. It has to be decided 
whether 250 lb. working pressure is really better than 
150 lb. This question is scarcely less important 
than the comparative merits and demerits of different 
types of boilers. Nothing is easier than being led astray 
concerning the true nature of the points to be settled. 
Thus it may be claimed that the Belleville boiler is 
lighter than the Scotch boiler, but the advantage, such as 
it is, can be lost if the necessary evaporators required to 
make up the waste of water are very large, and therefore 
very heavy. We must take into consideration not so much 
the weights of different items, as the total weight of all 
the appliances, coal, and water, required to convey the 
= | Ship from one port to another port at useful speeds. So 
far we have failed to find that the Belleville boiler and 
high-pressure steam give results in any shape or way, 
and tested by any legitimate method of using figures, 
which are better than those obtained from the Scotch 
boiler and the more moderate steam pressures hitherto 
in vogue; and the tests of the Minerva and Hyacinth 
only confirm the soundness of the belief that there is not 
one point or feature in which the new system is not inferior 
to the old. 

That portion of the report which deals with the con- 
dition of the boilers when examined at Portsmouth 
will be read with interest. It seems that a large 
number of tubes in the boilers of the Hyacinth were bent. 
The boiler known as “No. 10” had fared very badly, 
the fusible plugs were melted out, nine tubes were 
bulged, one was burst, with an opening Sin. by 3in. The 
boilers required, as we stated in our former article, an 
enormous quantity of water to make up feed. Drinking 
water, besides the legitimate store of Fresh water, was 
used, and this with evaporators working as hard as they 
could be driven. The puzzle is what became of the 
water. The Committee have no explanation to offer. 
The engineers of the dockyard have found nothing but a 
number of “slight” leaks. How these can account for 
some fifty or sixty tons of water per day is more than 
anyone seems disposed to say. The latest information 
available is to the effect that the Admiralty have asked 
Messrs. Delauney, Belleville, and Co., of Paris, the 
patentees of the Belleville boilers, to send over two repre- 
sentatives to assist in making a survey of the Belleville 
boilers of the cruiser Hyacinth, and to suggest a remedy 
for preventing the excessive loss of feed-water. If the 
water finds its way into the furnaces, its evaporation 
represents a dead loss of fuel, to say nothing of other 
evils entailed. The boilers of the Minerva gave no trouble 
whatever up to the last few hours, and then the draught 
became bad because of the formation of “ birds’ nests,” 
as the curious rings of solidified coke formed round the 
tube ends are called. Mr. Yarrow, plagued with these 
rings years ago in the days of locomotive torpedo-boat 
boilers, carried out experiments which proved that the 
formation of these rings is due to the presence of a 
small percentage of iron in the coal. It is not often met 
with in Scotch boilers unless they are pressed pretty hard. 
Very little importance need be attached to this birds’ 
nesting. Under ordinary circumstances the tubes would 
have been swept in the usual way, and the nests broken 
off. At the worst they involved nothing more serious 
than cooling the boilers enough to let men pass into the 
back uptake and sweep them off with a wire brush. 
They are, as we have said, due to impurities in the coal ; 
and something of very much the same kind takes place 
in water-tube boilers, ridges of coke forming along the 
tubes, and choking the air spaces. Finally, we may 
say that the report contains several tables, mostly of very 
small value, which we have not deemed it necessary to 
reproduce. 


THE SLIP OF SCREW PROPELLERS. 


Mr. McKecunie’s more than excellent paper, read at 
the last meeting of the Institution of Mechanical 
Engineers at Barrow, covered so much ground, and dealt 
with so many branches of an enormous subject, that it 
was quite impossible to discuss it in full. No doubt many 
would-be speakers will avail themselves of the invitation 
held out to them that they should send to the secretary 
of the Institution for publication in the “ Transactions ” 
that which they were unable to say at the meeting. So 
much presses for consideration, so many points for con- 
troversy and discussion suggest themselves, that it is more 
than probable that while engineers are dealing with those 
obvious subjects about which differences of opinion 
exist, such as the value of jacketing, valve gear, piston 
speeds, and so on, they may overlook questions of very 
great importance because they in no way obtrude them- 
selves or clamour for notice. One such question is 
suggested by the table which will be found on pages 40, 41, 
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and 42 of the original paper as printed for the ‘ Trans- 
actions.” These pages contain a table of the sea voyage 
performances of steamers built between 1889 to 1899. The 
data in that table are not imaginary or theoretical, they 
have been taken from the logs of three large ships 
of the British and African Steam Navigation line. These 
steamers are the Boma, the Loanda, and the Batanga. 
We shall confine'our attention to one point alone in 
these tables—to wit, the slip of the propeller. The per- 
centage of slip varies for the Boma between 5:3 and 
2°0, for the Loanda between 1°6 and 5°73, and for the 
Batanga between 7°9 and 5:1. 

Now the generally accepted theory of propulsion by 
screws, oars, or paddle-wheels, implies that the water can 
offer no resistance other than its mass and inertia, that 
can be utilised for propulsion. Friction operates in- 
juriously, and is not available for producing thrust. 
Rankine laid down many years ago in our pages a proposi- 
tion, the accuracy of which has never for a moment been 
cont:overted, viz.. that that propeller is the best that 
drives astern the largest possible quantity of water at the 
lowest possible speed. But neither Rankine nor any other 
mathematician ever assumed that a propeller or a paddle- 
wheel could exert a forward propelling effort that was not 
derived from thrusting a weight—or, more accurately, a 
mass—of water backwards. Part of the whole work of the 
engines, then, is expended in pushing the ship forward, 
part in pushing water backwards, and the reason why the 
water should have the least possible velocity is that the 
work done on the water is expressed by Wv?, where W is 
the weight of water moved and v its velocity. If we 
double W, we double the amount of energy wasted in the 
water. If we double », we quadruple the energy wasted. 
The general result of all this is that the slip ofa propeller 
ought apparently to be as small as possible. Let us take 
the trip of the Loanda, as given by Mr. McKechnie, in 
September, 1893, from Liverpool to Madeira. The slip is 
tabulated as only 1°6 per cent. This may be made to 
mean that a column of water the diameter of the screw 
was caused to move astern at 1°6 per cent. of the 
theoretical rate of advance of the propeller, regarded as a 
true screw. It may, no doubt, be made to mean other 
things as well, but the particular fact we have to consider 
is that the propeller seems to have got its thrust while 
moving water at a very slow speed indeed, and that, con- 
sequently, the loss of energy wasted in putting water into 
useless motion must have been very small, while it 
is open to argument that the sending of water 
astern was so insignificant that it would not account 
for the stress on the thrust block. In point of 
fact, it is by no means easy to reconcile the figures 
with the presumption that unless water is driven astern 
there can be no thrust at all. The conditions of marine 
propulsion are in no way akin to those of railway work. 
The driving wheel has a fixed point d’appui in the rail; 
but the screw or true paddle-wheel can only work by 
reaction just as when a projectile is driven from a gun; 
the gun recoils backward and the shot goes forward. 
Yet even here the analogy is not complete, because the 
gun may be more or less fixed, while the water is not 
fixed at all. If, then, Rankine and all other authorities, 
and sense, and reason, are right, a screw propeller or a 
paddle-wheel working without slip could not exert any 
effort of propulsion. Yet here we have the case of a ship 
with a wholly insignificant slip. The conditions differ 
from those of impossibility by a trifling amount only. 
Indeed, all the slips given are extraordinarily low. Mr. 
McKechnie has done nothing to explain the figures, so 
far as his paper is concerned. They might be taken to 
mean that the propellers of the Boma, Loanda, and 
Batanga, are very efficient, the power wasted in sending 
the water astern being so small that an unusually large 
percentage of the whole power is left to drive the ship. 

Now, on the other hand, and against all this, it may be 
stated that many steamships are doing very well indeed, 
and giving excellent results, with slips as large as 20 per 
cent. It has been stated more than once that about the 
best results are got for moderately fast vessels with slips 
of 12 to 14 per cent., and for very fast boats with slips of 
15 to 20 per cent. A great deal was heard at one time, 
particularly in the Navy, of negative slip. That is to 
say, not only did the ship steam as fast as she would 
have done had the screw worked in a solid, but she went 
8 or 4 per cent. faster. The solution of the difficulty was 
sought in two ways. The first was that the pitch of the 
serew had not been properly measured, and was sharper 
than stated. The other was that the ship, having very 
full lines aft, dragged water in her wake, so that there was 
a current impinging on the screw and helping the ship 
forward. This was none the less dead loss, however, for 
all following motion of the kind came originally from the 
engines. These explanations are only partly satisfactory ; 
they are not conclusive. They have been made the sub- 
ject of much controversy by various eminent authorities, 
such, for example, as Sir E. J. Reed. 

It is a noteworthy fact that, even at the present mo- 
ment, and although the screw propeller has been the most 
important simple mechanical device ever invented, its 
theory of action is very far from being settled. Generally 
speaking there are two views, each of which is fought for 
as though it were the only one which is correct. Accord- 
ing to one the propeller really acts as a screw, and screws 
itself forward in the water, and exerts force on the water 
of a duration so short for each successive mass of water 
encountered by a blade, that the inertia of the water may 
be regarded in a manner as offering a nearly infinite resist- 
ance; while according to the other view, we have 
nothing but an accidental resemblance to the action of 
the screw. The blades push water astern at a consider- 
able angle to the ship, and it is entirely misleading to talk 
of slip, because there is no reason whatever why the 
propeller should, would, could, might, or ought to advance 
precisely the distance represented by the pitch at each 
revolution. The controversy has much more than an 
academical interest. Every ship has, so to speak, a 
propeller proper to her which will give better results than 
any other propeller that ever was made; but so little is 





thoroughly known about the mode of action of a pro- 
peller, that it is almost impossible to say whether any 
ship is or is not fitted with her best possible propeller. 
According to many authorities, the Batanga, men- 
tioned by Mr. Mckechnie, ought to give better results 
than the Loanda, for the first has run with a slip of 
7°9 per cent., against the 1°6 per cent. of the second. 
The tables, and the whole paper indeed, throw very little 
light on the question. We learn that with 77 square feet 
of propeller surface the Boma had a slip of 3°5 to5°3 
per cent., yet with a propeller with the reduced surface 
of 70ft. the slip dropped to 2°0 per cent. This leads to 
the notion that slip is in some measure independent of 
blade area. But a deduction of this kind is not really 
justified. It is a pity that nothing was said by Mr. 
McKechnie in the course of his paper about the table, 
which contains many points of interest on which we have 
not dwelt. From time to time a new investigation of 
certain phenomena of ship propulsion takes place. Thus, 
for example, we have Mr. Sydney Barnaby inquiring 
into cavitation; Professor Hele Shaw and Mr. Marston 
Niles on the flow of water; Mr. Mansell inquiring into the 
true formula for ship resistance and the power required 
for oe at various speeds ; but for all practical pur- 
poses the designing of screw propellers is still thoroughly 
empirical, and it must remain so until their method of 
operation and what they really do with water is better 
understood than it is at present. 


i CONFERENCE AND ARBITRATION, 


Tue labour trouble in which the Americans find them- 
selves involved is causing attention to be turned to what 
has been written and said on the subject in more peace- 
fultimes. Unquestionably wiser opinions are likely to be 
found, and a more conciliatory spirit is more likely to pre- 
vail at any other time than during or immediately after a 
bitter struggle. One source of discussion to which con- 
sideration is being given in America is an able paper read by 
Mr.C. H. Castle at a conference of the National Civic Fede- 
ration last December. Mr. Castle is president of the Stove 
Founders’ National Defence Association, and he told in 
his paper why that Association had come into existence, 
and how the members of it had arrived at a satisfactory 
understanding with their foundry hands. It will be in- 
structive to follow Mr. Castle’s story, because the success 
of the plan of which he speaks has been maintained for 
many years, and has passed beyond the experimental 
stage. The possibility of its application to disputes in 
this country we leave to the consideration of those 
directly interested. 

The Ironmoulders’ Union of America is one of the 
oldest and most aggressive organisations of its kind. 
For many years, for one cause and another, it brought 
about strikes and disputes of more or less bitterness and 
costliness between its members and the firm to which 
Mr. Castle belongs. These troubles were nearly always 
settled one way or the other by conferences between 
masters and men during the struggle. There seemed to 
be no disposition to avoid the strike by trying to come, in 
the first place, to a peaceable agreement. At length, 
things having gone from bad to worse, the masters 
formed a protective Association in 1886. This Associa- 
tion, embracing a large number of the stove founders of 
the United States, was powerful enough to deal success- 
fully with the Moulders’ Union. Time after time this Asso- 
ciation expressed its willingness to avoid the expense and 
annoyance of strikes by discussing points in dispute, and 
at length, in 1891, the Moulders’ Union having come to 
see the probable value of such a course, a conference of 
five members a side was arranged. There appears, 
from Mr. Castle’s account, to have been a fairly unani- 
mous opinion that the principle of arbitration was to be 
at the bottom of discussion on future disputes. The 
arbitration proposed by the men was more like con- 
ciliation, but some of the masters were willing to 
accept the term. Others, however, would not enter 
into an agreement which would oblige them in advance 
“to submit important questions affecting their business 
to the decision of an odd and disinterested man who had 
no knowledge of their business and its requirements, and 
who might be biassed.’’ The contentions of this party 
were based on strong grounds. In the first place, it was 
argued that a member of either side in a conference, 
either master or man, although he might be convinced 
of the righteousness of the cause of his opponents, would 
feel it incumbent on him to win through the arbitrator 
if he could. That is to say, the sole authority for a 
decision resting with the arbitrator, each side would use 
every endeavour to influence him in its favour, in spite, 
possibly, of its own private convictions. Secondly, they 
foresaw difficulties in securing the services of a suitable 
person in a position which could be anything but agree- 
able. Thirdly, they feared that the chance of gaining 
its point through the ‘‘ odd man’’—the arbitrator—might 
lead one side or the other to enter upon trivial or mis- 
chievous issues; and, finally, they feared the influence 
of public sympathy, which, they contended, was 
certain to be on the side of the workman, and 
which—being translated into the form of votes and 
patronage—would, if the arbitrator was in doubt, 
inexperienced, and’ without knowledge of the business, 
be likely to incline him to favour the men. This party, 
then, instead of arbitration, recommended “ that it were 
far better to submit any issue to a committee com- 
posed of an equal number of representatives of the 
moulders and of the manufacturers, as a last resort, each 
of whom had a knowledge of and an interest in the 
business, who should strenuously strive to reach an 
agreement, understanding that, in case of failure to do so, 
an open rupture and bitter contest must be the result.” 
The outcome of three days’ debate was that whereas 
‘arbitration’ was formally adopted, a Conference Com- 
mittee, consisting of three representatives on each side, 
was constituted, and this Committee had the power of 
settling any question or dispute, if not ‘otherwise 
arranged, by a majority of votes. Pending the decision 





of this Committee, each side bound itself not to provoke 
a rupture; work was to proceed as usual. Whatever 
decision the Conference Committee sanctioned was to hold 
good for twelve months. In subsequent annual con. 
ferences between masters and men some additions have 
been made to the few clauses agreed upon by the first 
conference. Of these, the most important is that govern. 
ing wages. It runs: ‘‘ When the members of the Defence 
Association shall desire a general reduction in the rate of 
wages, or the Iron Moulders’ Union an advance, they 
shall each give the other notice, at least thirty days before 
the end of each year, which shall commence on the first 
day of April. If no such notice be given, the rate of wages 
current during the year shall be the rate in force for the 
succeeding year.” This system has now been in force for 
over nine years, and it has been productive of the most 
happy results. 

One of the characteristics of a successful experiment is 
that it leaves no room for dispute and but little for dis. 
cussion. In the case before us the disadvantages and 
virtue of arbitration by one man have been weighed with 
more than usual care and coolness. The result is instruc- 
tive. The spirit of arbitration is accepted ‘because the 
word has a meaning of justice and fairness,”’ but in princi- 
ple “conciliation” was the basis of subsequent debates. We 
are persuaded that we represent the feeling of all but the 
most uncompromising men and masters, when we say 
that in the majority of cases it is better to settle a case 
out of court than in it—better to come to an agreement 
by friendly discussion than to enter upon the trouble, 
expense, and engendering of evil feeling which results 
from pleading before an arbitrator or judge. If a per. 
fectly suitable arbitrator could always be found the 
objection would fall to the ground, because the most 
prominent feature of his office would be the establishment 
of a conciliatory spirit between the disputants, and the 
arrival, if by any means it were possible, at a friendly 
conclusion; but as the difficulties of obtaining such an 
abitrator are, in numerous cases, insurmountable, and as 
it has been proved in the case above cited that the spirit 
of conciliation, call it what name we will, is perfectl) 
workable, there is every reason to believe that its more 
extended use would have nothing but beneficial results. 


— — 


FROM WORKS TO SEA. 


GREAT interest is just now being taken in the engineering 
trades and dependent industries of Birmingham and the Mid 
lands generally in the matter of improving their communica- 
tion with the sea coast. At present the most important 
ports for the Midlands are London and Liverpool; but Bir 
mingham engineers and manufacturers generally are be- 
coming more partial than hitherto to the Bristol Channel 
ports, and last year the goods traffic between these and the 
Midlands increased very considerably. At the present time 
the Bristol Docks Committee and the Bristol Chamber of 
Commerce and Shipping are understood to be renewing last 
year’s negotiations with the Corporation of Birmingham 
with the object of improving the water communication 
between the Midlands and the Bristol Channel. The County 
Council of Gloucestershire continue favourably inclined 
towards co-operation. Midland engineers and other manu- 
facturers are becoming more disposed towards the Bristol 
Channel as a means of import and export for machinery and 
other heavy goods, in consequence of the remarkable manner 
in which the facilities at the Channel ports are being in- 
creased. Municipalities and capitalists are there sinking 
huge sums of money in the extension and building of docks, 
and it is estimated that already the total amount of the 
outlay reaches about £6,000,000 sterling. Bristol and Swan- 
sea each propose to spend something like £2,000,000, and 
Cardiffi—whose scheme is now being carried out—about 
£1,500,000, while proportionately large expenditures are 
being incurred at Newport and Llanelly. With regard to the 
proposed new municipal docks at Avonmouth, a few miles 
west of Bristol—which new docks would be the nearest to 
Birmingham—these will cost £1,804,700, and the Bill autho- 
rising them will come into effect on October Ist. Their 
progress will be watched by Midland traders with much 
interest and anticipation. 








PATENT-OFFICE LIBRARY.—An excellent series of small hand- 
books is being issued periodically by the Patent-office. Two of 
these, the latest additions, lie before us. One isa subject list of 
all the works on chemistry and chemical technology in the library. 
It is divided into two parts, the first an alphabetical list of sub- 
jects, the second a general key. It is excellently arranged, and 
pending the time when the complete subject index shall be com- 

leted, these parts should prove invaluable to readers. The other 
klet is a key to the classification of the patent specifications of 
Germany, Austria, Denmark, and Norway in the Patent-office 
Library. It forms part of a useful series. The abridged index 
which forms part of it will be found particularly handy, These 
parts are published at the price of 6d. each. 


SHIPBUILDING IN THE UNITEDSTATES.—Recentstatisticsshow that 
during the year ending with June 30th, 1901, there were 1173 ships 
built, of 401,285 gross tonnage, as compared with 1058 of 305,677 
tonnage in the previous year. They were distributed as follows :— 
Atlantic and Gulf coast, 735 vessels of 190,948 tons; the Great 
lakes, 105 vessels of 153,138 tons; Pacific coast, 151 vessels of 
46,105 tons ; western rivers, 182 vessels of 11,094 tons. The year 
was one of unexampled activity in lake shipbuilding, most of the 
work being done for the largest kind of vessels, "Sheasly all the 
coast and lake builders have orders on hand sufficient to keep them 
busy for ayear or more. The coastwise trade is improving greatly, 
and many passenger and cargo boats are being built for this trade, 
both of wood and steel. Asa novelty in shipbuilding, two six- 
masted schooners were built. These were the frst of the kind, and 
a seven-master is proposed. In spite of failure to secure Govern- 
ment aid for ships for the foreign trade, a number of vessels are 
being built for this trade. The largest include two for the Pacific 
service of the Great-Northern Railway, two for the Pacific mail 
line, six for the Atlantic transport line, and two for the Boston 
Steamship Company. The two latter are ocean ‘‘tramps.” Dur- 
ing the year the Government awarded contracts for fourteen war- 
ships of 187,354 tons displacement and 279,120 horse-power, to cost 
£10,000,000, exclusive of armourand armament. These include five 
battleships, six armoured cruisers, and. three protected cruisers. 
There are now sixty-one vessels being built for the American navy, 
aggregating 289,183 tons displacement, 567,620 horse-power, and 
estimated to cost £16,200,000 for hull and machinery alone. The 
last naval Act also authorised two battleships and two armoured 
cruisers, the plans for which are now under consideration. 
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BAR SAWING OFF AND CENTERING MACHINE 


CARTER AND WRIGHT, 


HALIFAX, ENGINEFRS 
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BAR CUTTING OFF AND CENTERING MACHINE. 


Tue machine illustrated above consists of a massive bed, 
which forms a tank for the Jubricant, and has removable 
cast iron trough inside to catch the cuttings, and at one end 
has large cast-iron bearings, which support a hollow spindle, 
having adjustable nuts for taking up the wear. A universal 
chuck is mounted at each end of the spindle for gripping the 
bar, and an outer support for long bars is provided. The 
saddle which carries a saw is mounted on a slide at right 
angles to the axis of the bar, and has an automatic variable 
feed by means of a differential screw, which causes the feed 
of the saw to be increased as it gets nearer to the centre of 
the bar. A stepped cone pulley is also provided for change 
of feed to suit varying diameters of bars. A rotary pump is 
fixed on the machine, which keeps a good supply of lubricant 
always on the saw and cleans the cuttings away. The center- 
ing apparatus is mounted on a radial arm, and is easily 
adjusted and locked in position, ready for use, or when not 
in use is held in a very convenient position, and does not 
interfere with the cutting of bars. An adjustable stop to 
determine the length of bars to be cut is provided, which 
also forms a support for long bars projecting in front of the 
spindle. The machine is provided with fast and loose 
pulleys, and driven direct from the main shaft, no overhead 
motion being required. The saw and the bar spindles are 
each driven by gun-metal worm wheels, and receive their 
motion from the first driving shaft by machine-cut spiral 
gears. The bar spindle runs very slowly, whilst the saw 
spindle is run at a proper cutting speed. At the back-end of 
the bar spindle is a gear wheel, which in turn drives a wheel, 





on which a three-stepped cone is mounted. The latter, by | 


means of belt to a corresponding cone on the front worm-feed 
shaft, drives the latter, which in turn drives by worm and 
wheel a differential screw, which actuates the saddle on 
which the saw spindle is mounted. An adjustable stop is 
provided for releasing the worm as soon as the bar is cut off or 
the required depth to be cut, which instantly stops the feed 


of saw. On the first driving shaft is mounted a radial arm, | 


which carries two pairs of spiral gears for giving motion to | 


the centering spindle; the latter runs at a high speed, 
and is provided with a hand-feed lever for centering the bars 
after being cut. The centering spindle running in the oppo- 
site direction to the bars to be centered ensures correct 
centering. The engraving shows centreing arrangement in 
position on a machine for cutting up to 4in. diameter bars. 
The machines are made for cutting bars of any diameter. 
This machine removes less metal than the ordinary fixed 
tool machine, and, it is claimed, is more rapid in its action. 
It appears to do its work excellently. It is made by Carter 
and Wright, of Halifax. 








PEAT BRIQUETTES. 


At the last meeting of the Swedish Geological Society, 
Herr EK. Svedmark, Crown Geologist, read a paper on a new 
peat-briquetting method, of which we give the following 
résumé ;— 

The peat question has of late been brought to the front in 
Sweden, particularly through the energetic intervention of 
the Government of the Riksdag, which have granted a sum 
of 100,000 kr. this year for the promotion of the peat 
industry, showing their deep interest in this national ques- 
tion. For years experts have pointed out the great loss sus- 
tained by the country through the non-utilisation of the 
native fuel at hand in preference to foreign coal, but. now the 
excessive price of the latter has at length resulted in con- 
crete action. 

At the meeting of the Swedish Moss Culture Association 
on November 22nd, 1900--referred to at the time in Tue 
EnGINEER—the chief subject, as is generally known, before 
it was the peat question, and the association has condensed 
the papers read and the discussions thereon in a brochure— 
‘* What Importance has Peat Fuel tothe Country, and which 
Methods are the most Advantageous for the Preparation of 
Peat into a Good Fuel?” At the peat exhibition accompany- 
ing the meeting were shown the valuable results arrived at 
at home and abroad on this important subject. Peat fuel 

















and peat briquettes were shown, and details furnished for the 

manufacture and cost of the latter, from which it appeared 

that the cost of manufacture of German peat briquettes 

varied — 6°20 kr. to 8°20 kr. per kilo. (18 kr. = 100 ére 
20s.). 

Since, however, a new kind of peat briquettes has been 
brought out in Stockholm called “ press coal,” the invention 
of a Norwegian engineer, Herr Schéning, the patent for which 
has been acquired by a company of the same name. The 
object of this method is to obtain from air-dried peat, through 
heat and great pressure, a fuel approaching coal in quality. 
As yet, however, the manufacture is only in its initial 
stages, but from the results already obtained it would 
seem that the process is a very promising one, and may, 
indeed, solve the hotly-debated peat fuel ‘‘ problem.” Thus, 
experiinents made in Stockholm and partly at Trollhittan 
have yielded the following results:—In a spaco of four 
minutes—which may be reduced—at a temperature of from 
300 deg. to 500 deg., and by the employment of immense 
pressure, peat coal briquettes have been produced containing 
upwards of 66 per cent. of carbon and only from 3 to 7 per 
cent. of water—whilst air-dried peat contains upwards of 25 
per cent.—and ashes at most 2°9 per cent. The briquettes 
are attractive in appearance, being clear and shiny, and 
leaving no smut, whilst solid and compact. Their specific 
weight being 1°2, they approach very near to coal. More- 
over, they are easily lighted, do not require special draught, 
and burn with a bright smokeless flame. Their fuel value, 
too, approaches that of coal, being some 6500 calories, whilst 
that of best anthracite coal is generally about 7000 calories. 

In the near future trials are to be made with the Schéning 
briquettes at the naval station of Carlscrona, as well as on 
the State railways of Sweden. However, the chief use of 
these briquettes is for domestic purposes, and they may be 
burned mest satisfactorily in ordinary grates and stoves, as 
trials have demonstrated. 








LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
correspo’ ts.) 





THE SIROCCO FAN. 
Sin,—The leading article in your issue of the 16.hinst ,on ‘‘ The 
Efficiency of Fans,” is very interesting and instructive ; and your 
observations certainly indicate a very evident reason why corre- 
spondence on the subject of fans is liable to become ‘‘ somewhat 
voluminous,” and this, too, without its touching on any collateral 


But I did not say that the velocity of the air through the fan was 
the equivalent of 3in. w.g. What I did say was, ‘the genuing 
Sirocco fan of the same—i.e., 90in.—diameter, gives . . . at ‘ 
revolutions . . . . 310,000 cubic feet per minute.” They have 
evidently left out of consideration that the velocity at which the 
air is discharged from the Sirocco 90in. fan at 220 revolutions jg 
the equivalent of considerably over 3in. w.g., and the im. 
possibility which-they- fancy they show up, thus consequently 
disappears, 

Messrs. Bumsted and Chandler remark that all comparisons of 
fans are unfair, ‘ unless all conditions of tests are equal, especially 
as to width of fans, and it is also clear that the areas of inlets and 
outlets should be the same.” If ‘‘all” items in connection with 
the fans are to be equal, then we have simply two competitive fang 
which are identical, and under these circumstances the results 
obtained ought certainly to be similar, But what would be the use 
of such investigation? My fans most assuredly differ greatly from 
all other centrifugal fans, but if the fans to be tested against mine 
instead of being actually representative of what was previously con. 
sidered, and generally adopted by the trade, as best construction, 
are tirst to be made the same as mine in regard to “ all conditigns,” 
then it would be simply testing a Sirocco versus a Sirocco—which 
thing would have no logical bearing on the matters under con. 
sideration. 

I note Messrs, Bumsted and Chandler consider my allusion 
to their fans in the s.s. Belgia as ‘‘of no value,” as they say these 
fans were made “specially narrow ” to give only 30,000 cubic feet 
discharge as mentioned, thus implying that in cther respects these 
fans were of their usual construction. But they do not reply tom 


definite query, in which I asked them if these fans were made wi 
forty-eight blades? Are they prepared to say that these fans had 
more than twelve blades ? hey ‘‘assure” me that they have 


‘retained the same method of construction for the last fourteen 
years,” and I find on referring to their patent of 1887—to which 
they elsewhere call my attention in support of their statement, that 
they have long been using blades of ‘‘scoop-up” form—that the 
blades therein shown are twelve in number. Further, that they 
have a radial width of about two-thirds the radius of the fan, and 
they are described as shaped like the letter S, so that while their 
inner ends have a scoop-up form their outer ends are convex instead 
of concave to the air they drive, which arrangement and construc- 
tion is as different as any centrifugal fan almost could be from the 
Sirocco construction. [ also find that this patent has been allowed 
to lapse owing to apr fs bong of renewal fees 

In various parts of Messrs, Bumsted and Chandler's letter they 
refer to their having on certain different dates made ‘‘a fan’ and 
‘*some fans” in certain ways prior to my bringing out the Sirocco 
fan, and they object to my stating in my last letter that I must 
reserve any expression of opinion as to infringement of my patents, 
and mention as their reason for taki! ption to my stat t, 
that ‘‘he has no idea of what fans weheve made and experimented 
with during the last fourteen years.” 

From this remark of theirs, it is to be inferred that they did not 
make these experiments public in any way, and | think it may be 
assumed that they failed in obtaining any specially good results 
from the various isolated items of construction tested in the experi- 
ments to which they refer, otherwise they would not have kept 
their ‘‘improvements” hidden so strictly, up till now, in the 
depths of their experimenting shop ; because, judging from their 
letters, advertisements, and recently-published circulars, I do not 
think I could describe Messrs. Bumsted and Chandler as being ‘‘so 
very shy” as to shrink from claiming publicly the honour of 
ne improved results with their fans, if they really had 
got them. 

Then, in addition to their own secret experiments—which I ‘‘ can 
have no idea of ”—they say that ‘‘as far back as February, 1893, 
we possessed a pamphlet, ‘The Science and Art of Mining,’ on 

age 620 of which there is an illustration of a fan to which Mr. 

Javidson’s bears a remarkable resemblance,” I also have a copy 
of this pamphlet, and it may surprise Messrs. Bumsted and 
Chandler to know that one of these very fans is not only available 
for inspection at my works at the present moment, but was 
amongst those comparatively tested with the Sirocco, in the 
demonstration which was called for, and given by me, before the 
experts of the German Patent-office in Berlin, who were so fully 
satisfied that the results given by the Sirocco confirmed my state- 
ments concerning it—which previously they had questioned as 
improbable, if not impossible—and were so remarkably superior in 
every way to those obtainable with the fan referred to by Messrs. 
Bumsted and Chandler, as well as all the other fans tested at the 
same time, and that the construction and operative effects of the 
Sirocco fan were also novel, that my patent and full claims were at 
once granted by the German Patent-office. Having, therefore, 
had the very fan to which Messrs, Bumsted and Chandler refer, 
thus compared with and tested against mine, by such experienced 
and technical experts, and with the above results, is, I think, with- 
out further comment, a sufficient refutation of Messrs, Bumsted 
and Chandler’s opinion, based on a mere reference to a detached 
drawing, with an abridged description, in a newspaper. 

Messrs. Bumsted and Chandler also cite the Mortier fan and tho 
Farcot fan under their preceding remarks. 

The Mortier fan does not draw in its air supply at the centre but 
from a portion of its circumference, the centre of the fan being 
closed entirely on both sides ; and I am led to think therefore that 
Messrs, Bumsted and Chandler did not understand the construc- 
tion and operation of this fan, when citing it as resembling the 





Sirocco. 

The Farcot fan is fully described and illustrated in A. von 
Ihering’s ‘‘ Die Gebliise”—one of the most complete reference 
books on fans with which 1 am acquainted—and is shown to con- 
tain sixteen blades tilted forward, but wider apart between the 
outer than between the inner ends of the blades, which are of a 
radial length equal to half the fan radius, and of the form of a 
triangle with its apex cut off and their sides surrounded by a 
casing of the same form in section—similar to the Sturtevant 
cupola blowers—with inlets on both sides of about half the 





subjects, which do not directly pertain to the t 1 points 
under discussion ; and, accordingly, in my reply now to Messrs, 
Bumsted and Chandler’s second letter, which appears in same issue of 
THE ENGINEER as your above referred to leading article, I will take 
the hint you therein so courteously convey, and as far as ible 
limit my remarks only to answering the principal points in their 
letter which seem to require reply on my part. 

Messrs. Bumsted and Chandler say I must be quite aware that 
their 90in. diameter fan, as tested at Bristol, had the inlet ‘‘ on one 
side only,” and in this assumption they are perfectly right, but the 
Sirocco fan which I compared with theirs had likewise the inlet 
‘fon one side only.” Further on they say: ‘‘There is no doubt 
that our 90in. fan, if made 45in. wide and with inlets on both 
sides, would pass about the same volume as Mr. Davidson’s fan.” 
That is to say, their 90in. fan, if still further amended to what 
they would consider a specially wide measurement, and with inlets 
on botb sides, would be about equal to the Sirocco 90in. fan referred 
to, with inlet on one side only. But the double-inlet Sirocco 
fan is so constructed that its output is just double that of 
the single-inlet construction of same diameter; therefore, b 
Messrs. Bumsted and Chandler’s own showing, their fans wit 
either one or double inlets, as the case may be, would have only 
half the volumetric output of a Sirocco fan with corresponding 
inlets, and even then, in order to bring their fan up to one-half of the 
Sirocco output, they would have to—as they acknowledge—add to 
it a further improvement in the direction of the Sirocco con- 
struction. This admission, -however, does not by a very long way 
tally with their advertisement statement that their fan ‘will pass as 
much air per revolution as any other make of fan,” &c. &c., to 
which I referred in my previous letter of July 22nd. 

Further on in their letter, they say ‘‘310,000 cubic feet per 
minute at din. w.g. cannot be passed through a circular opening of 
less than 92in. diameter, which is larger than the diameter of the 
90in, fan which Mr. Davidson says will pass through this volume,” 


ter of the fan, and the corm, scares with and very close 
to the circumference of the fan. is construction is so entirely 
different from the Sirocco fans, that when Messrs. Bumsted and 
Chandler state they consider the latter have a ‘remarkable 
resemblance ” to the Farcot, I can only think that their wish to 
observe similarity is father to their statement. The outputs of the 
Farcot fan are also given by Herr von Ihering, and are very far 
behind those of the Sirocco of same diameter and speed of 
revolution. 

Messrs. Bumsted and Chandler also refer to several of my 
patents, but in reply to their remarks thereon I think it will be 
generally admitted by those who have had any practical experi- 
ence in the matter, that what has passed the critical and search- 
ing investigations of the German and American Patent-office 
may be usually taken as novel and patentable. 

I am surprised that Messrs. Bumsted and Chandler do not 
appreciate the unsuitability of raising a discussion as to the 
validity of my patents in your columns, but as they have raised 
the above points [ thought it right to ask you to admit a few 
observations in reply. 

I will only now add that the concluding paragraph of my 
previous letter dated July 22nd in answer to theirs of 9th idem. 
is to be considered as applicable to this letter also. 

August 22nd. 8. C. DAVIDSON, 

[We can publish no more letters dealing in any way with qucs- 
tions of priority of invention. Our correspondents must confine 
ae he to the strictly scientific aspects of fan efficiency.— 
ap. E 





SUBMARINE BOATS. 


Sir,— The submarine boat is again the subject of dis- 
cussion over the commissioning of the Hazard as depdt ship for 





submarines, Wild tales of an instructional flotilla of submarine 
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ve run through the Press, while the real facts are merely 
a ee ordered the submarines, we have to think about find- 
i some occupation for them, Since the Admiralty—actuated by 
a desire to study more fully the means of combating these craft— 
ordered a few, the submarine has been endowed with merits 
almost up to a Jules Verne standard by those enthusiasts who con- 
sider that the ‘“‘latest thing” in warfare must necessarily be the 
best. So far, I have never heard of any skilled expert in this 
country or abroad advocating reliance in submarines, while the 
lay element of believers advance nothing in their favour save 
novelty. Ineffectthey say, ‘‘ Hereissomething new—takeitatonce.” 

Now, as a matter of fact, the submarine is not novel, for it dates 
from the days of James I. It has been persistently worked at ever 
since that time, and for purely practical purposes has scarcely, 
advanced at all, In some ways, indeed, it receded, because) 
the early effort was plausible enough to persuade King James him-) 
self to take a trip in it, while not even Sir Thomas Lipton, to say! 
nothing of his Majesty King Edward VII., has taken a trip in the, 
modern variant. I do not advance this as a mere jest or quibble,| 
but with a recognition of the fact that for many centuries in all) 
countries a certain /ocus standi has been conferred on warships by 
the ruler of the realm taking a trip in them. It implies safety. 
‘he mere safety question of submarines was therefore settled in 
the days of the Stuarts. Motion under the waves, stability of a) 
sort, air supply of a sort, were all, as problems, held to be solved 
nearly three hundred years ago. The sole fresh factor introduced 
is a little more vision, and a great deal of enthusiasm in Parisian 
newspapers. How much the extra vision amounts to. we 
have read in past numbers of THE ENuiNEER. The laws of 
optics are not disposed to change themselves because a submarine 
navy might make excellent ‘‘copy,” and so the periscope even ona 
mill pond is not eminently satisfactory. At sea there is rarely a 
mill pond, but almost always waves of varying heights even in the 
calmest weather, and no periscope to see through these has yet been 
invented. Nor is this fact to be surmounted save by the erection 
of appliances that will render boats more unstable than they already 
are, as well as betray them to such a degree that all the cherished 
advantages of invisibility are lost, And if we work away from this, 
seeking to evolve a compromise of the ‘“‘submergible” order, we get 
nothing that does not already exist. Our Polyphemus, and the 
American ram Katahdin, are a couple of instances, All torpedo 
boats are, in effect, the same thing—they are, or were, made very 
small to presenta minimum target. Now they have grown larger, 
because experience showed that the tiny target could do little save 
avoid being hit. 

My own attitude towards submarine boats is perfectly open. I 
am quite ready to believe in their ability to revolutionise naval 
warfare, given anything approaching practical proof. All sailors 
ask is for something practical, We read accounts in French news- 
papers with great interest, but so far we have been unable, despite 
the brilliancy of the journalists, to find conviction, Take the 
case of the recent torpedoing of the French battleship Charles 
Martel. According to the early newspaper reports, the submarine 
voyaged over the boundless sea, hunted up the Charles Martel, 
torpedoed her, rose alongside, and exclaimed, ‘‘ Za (/loire,” then 
went into harbour to be interviewed by the newspaper reporters. 
But, actually, thingsseem to have been arranged with commendable 
forethought. The ship, full of shouting and cheering bluejackets, 
steamed towards the submarine, steered carefully to avoid hurting 
her, then slowed. down while a torpedo was fired. That the 
captain of the submarine then came up and said, ‘‘ La (loire,” as 
reported, I am quite ready to believe, but that seems the only 
fact correctly reported. Furthermore, there are not lacking 
Frenchmen-who doubt-even- the torpedoing of the warship’; at all 
events, the torpedo has not been found. I may be forgiven for 
holding that statements of this kind are not enough to go upon. 
This, then, is the naval man’s objection to the submarine boat. 
He requires some real practical demonstration of its ability to do 
practical as opposed to merely dramatic work. We certainly will 
not get that demonstration for or against till British boats try what 
they can-do, 

The instability, the blindness, the small radius, the slow speed, 
the bad ventilation of submarines, I am content at present to waive. 
I will frankly concede that some day these things can be mended. 
In experiments they can be allowed for, and operations so adjusted 
that the boat is relatively on a par with a more or less ideal craft 
of the Jules Verne order. Then we want to see the boat do some- 
thing like war work—that is to say, not merely discharge a torpedo 
under water at a ship, but inconvenience that ship physically or 
even morally. That any number of submarines could do so to 
ships at sea I greatly doubt—the sea is a far bigger place and a 
ship much more of an infinitesimal spot upon it than people who 
invent submarines seem able to understand. That restricts sub- 
marines to the ré/e assigned them by French naval officers who 
know, as opposed to French journalists who talk. This ré/e has 
two main po attacks on harbours, which are rarely if 
ever likely to succeed in the face of currents, tides, obstructions, 
and mine fields ; secondly, harbour defence. Here—on paper- 
they are excellent as may be; but I confess to the recognition of 
yractical problems. To most captains ordered to take a ship up a 
her rennan torpedoes would loom as a deadlier foe than sub- 
marine boats, while a fort on shore would be more alarwing than 
either. Again, were a captain blockading outside, the fear of 
ordinary torpedo boats would keep him so far out that a submarine 
would only have a one in a thousand chance of finding him. For 
purposes this may spell /a gloire, but it does not smack of war. 
And I fancy that the French officer who, under the nom de guerre 
of ‘‘ La Verité” sneers at submarines in this year’s “‘ A!l the World’s 
Fighting Ships,” very much hits the right nail on the head when 
he argues against placing reliance dpon them. 

However, the French public demands submarines, and they have 
got them. In naval construction France is so able that other 
nations follow her lead as a matter of course. Something to make 
submarines—what they emphatically are not as yet—weapons of 
moment for naval purposes may very well be eventually evolved, 
at least the possibility exists. The certainty exists that, having the 
boats the French would in war make every effort to use them 
effectively. It well behoves us, therefore, to begin the study of 
defence against submarines, and that can only be done by having 
the boats to experiment with. This is the sum total of Admiralty 
arrangements at present. In doing this and confining itself to this, 
the Admiralty is wise, and neither ahead of nor behind the times. 

Portsmouth, August 27th. NAVALIS. 





TUNNELLING BY COMPRESSION IN CLAY. 


Sir,—I consulted one of the latest published works for some 
information on tube tunnelling, expecting to find mention of a 
system of compression or of gradual enlargement of a tunnel in soft 
ground, without excavation, by — applied to the radius, 
I was disappointed, however. Now, after explaining precisely 
what I mean, I will be obliged if any of your correspondents con- 
versant with the subject, will say if it has ever been attempted, or 
if, from a practical point of view, it appears feasible. 

If I find a cliff, say, of clay or soft earth, and push a good sized 
stick or pointed batten into it for, say, a couple of feet, working 
the batten to enlarge the hole to twice or three times its original 
size, by the use of a larger tool of a similar nature I may ulti- 
mately make it of sufficient diameter to admit a hydraulic jack. 
With suitable curves or shoes placed on each end of the jack it 
might be inserted and used to its full extent in expanding the hole, 
or compressing the sides outward until at length, with larger and 
larger tools or appliances, a tunnel of a certain diameter might be 
produced without excavation. 

It appears to me that such a tunnel, if practicable, would be 
superior as a work to one made by excavation, because the material 
forming the sides would be much more compact and self-support- 
ing than the ‘‘raw ” sides are after the process of excavation, more 
impermeable to percolation, and less subject to collapse. More- 





over, there would be the advantage in having no spoil to remove 
and find a place for. 

I have not gone the length of a search through the patent 
volumes, but if there is etme be the kind in existence, probably 
it will be brought under notice through your paper. 


London, August 27th. ScHEMER, 





SIX-COUPLED EXPRESS LOCOMOTIVES. 


Sir,—Referring to Mr. Charles Rous-Marten’s article entitled 
‘The Newest Six-coupled Express Engines on the North-Eastern 
Railway,” which appeared in your impression of July 26th, I have 
prepared the following table giving the principal dimensions of 
these locomotives, and also those of the new c J six-coupled: 
express engines of the Lake Shore and Michigan Southern Rail- 
way, which table may be interesting for purposes of comparison :— 





|\Six-coupled, Class J,|3ix-coupled express 








express l »comotive, locomotive, 
L.8. and M.S. No. 2111, 
Railway. N.E. Railway. 
Cylinders, diameter .. .. .. in. 20in. 
Piston stroke PT ae ee 28in. | 26in. 

»» Valves,diameter .. .. llin. | 8fin. 
Maximum travel of valve.. .. 5hin. | — 
Type of leading truck -+| Two-wheel bogie. | Four-wheel bogie. 

» trailing truck sé: ash Radial axle. | — 
Diameter ef leading wheels .. 8ft. 6in. | 8ft. Thin. 
” driving wheels ..| 6ft. 8in. } 6ft. 84in. 

a s — wheels 4ft. _ 
Type of boiler (steel) ..  .. Extended wagon Straight. 

top. | 

Centre of boiler from rail.. .. oft. Pin, 8ft. 6hin. 
Height of chimney from rail .. 14ft. llin. 13ft. lin. 
Outside diameter of barrel ..| Front, 5ft 6in ; at | 4ft. 9in. 


é throat, 6ft. lin. } 
Inside length of fire-box .. (Steel) 7ft. lin. (Copper) 7ft. 34in. 
7ft | 3ft. 2hin. 


»» breadth of fire-box.. 


: it. | 
» depth of fire-box, front.. 5ft. Sin. } 5ft. Sin. 
= ys ” buck .. 5ft sin. | 4ft. Sin. 
Number of tubes.. .. --| (Charcoal iron) 285. | (Steel) 193. 
Length of tubes .. .. oft. i 


co sel . | 16ft. 2gin. 
Diameter of tubes, external ..2}in, No. 11 B.W.G| 2in, No. 12 W.G. 
Diameter of exhaust nozzle) | 


(single) wh Pe he dain. 5in. 
Fire-box heating surface .. 174 sq ft. 130 sq. ft. 
Tube heating surface... .. ..| 8169 4, 1639, 
Total heating surface.. .. .. 3843 SC, 1769 ~(,, 
Cee cat ca) aa ox eat : a 
Fuel.. .. .. .. «. +. «-| Bituminous coal. = 
Working steam pressure .. | 200 1b. persq. in. 200 Ib. per sq. in. 

. t © 
Weight on leading wheels | 10 15 15 3 
“ driving wheels | 65 0 51 19 
ae trailing wheels 11 10 00 
Total weight.. .. .. .. | 87 5 _ 67 2 
Driving wheel base .. .. .. 14ft. - -- 
Total wheel base of engine .. 31ft. 10in. _ 
Total wheel base of engine an . 

a ee eae ae 57ft. 3}in. — 
Total length ofengine .. .. 48ft. 5in. — 
Total length of engine and ten- 

er Sere ae 68ft. 10gin. _ 
Weight of tender, loaded... ..| 59 tons. 40 tons. 
Coal capacity... .. «2 «. «| 11 tons. | 5 tons. 
Water capacity “| 6000 U.S. gallons. | 4729 gallons. 


The Lake Shore engines were designed by Mr. Waldo H. 
Marshall, superintendent of motive power, to haul trains weigh- 
ing from 350 to 650 tons, between Buffalo and Cleveland, a 
distance of 183 miles, on schedules varying from 4 hours 15 min. 
to 4 hours 30 min., and making four stops. They were built by 
the Brooks Locomotive Works, of Dunkirk, N.Y., and have now 
been in heavy fast passenger service for about six months, giving 
complete satisfaction. 

An inspection of the above table will indicate that the ‘‘ huge 
beiler” of the North-Eastern engine—to quote Mr. Rous-Marten’s 
expression—is quite small in comparison with that of the class J 
locomotive. The boiler of the latter engine is, however, itself 
exceeded in size by that of the new ‘‘ Central-Atlantic” express 
locomotives of the New York Central and Hudson River Rail- 
road, illustrated in THE ENGINEER of May 3rd, 1901, which have 
3505°17 square feet of heating surface and 50°32 square feet of 
grate area. 

Mr. Marshall's engine has the longest tubes ever used in loco- 
motive practice, viz., 19ft. over tube-plates. They are without 
camber, and no special or unusual precautions are taken in their 
use, and no difficulty has been experienced with them. It was 
necessary to employ tubes of this great length in order to place 
the three pairs of SQin. driving wheels under the barrel of the 
boiler, between the cylinders and the fire-box, which latter extends 
over the trailing wheels to a total external width of 7ft. 7in. 

Epwarp L. Coster, A.M, Am. Soc. M.E, 

Broad Exchange-building, 25, Broad-street, 

New York, August 15th. 





GREAT WESTERN LOCOMOTIVE WORK. 


Sir,—May I draw your readers’ attention to the recent running 
of the 3.1 p.m. from Exeter to Paddington, Great Western Rail- 
way by the Atbaras and their drivers, stationed at Exeter ! 

his train, which is put on each summer, runs the 193 miles 74 
chains to Paddington without a stop, and, although not timed as 
sharp as the 12.5 p.m. from Exeter, it is often continuously checked 
after Bath by the “‘ Up Newport,” due into Paddington at 6.40. 

To show the excellent work done, I give notes of four runs, and 
leave the reader to judge. 

First run: Locomotive being 3388, Sir Redvers—Driver Light- 
foot—with a load of eight bogie coaches. Leaving Exeter punc- 
tually, the driver steadily gained time, receiving no checks and 
getting through Swindon at 5.22 p.m., four minutes early. Then the 
usual thing happened—that is, seven minutes in checks, making us 
pass Didcot three minutes late. Starting to make up the time lost, 
one minute went at Reading by another check, and passing Slough 
only one minute late, we got four minutes in checks between that 
place and Paddington, making the arrival four minutes late ; the 
total time picked up being eight minutes, making the net average 
speed 52°6 miles per hour. 

Second run: I regret being unable to give any details, but on 
this occasion 3378, Khartoum—Driver Warren—and the same load, 
received ten minutes in checks and got in at 6.48, or two minutes 
early. Here the time gained was twelve minutes, and the net 
average speed 53°2 miles per hour. 

Third run: Locomotive being 3376, Hershel—Driver Clements— 
and the load as before. This time we had a strong wind against us 
all the way up, which makes the run all the more creditable. 
Leaving Exeter on time, and passing Taunton at 3.38, we had a two 
minutes’ check at Durston, and two more minutes at Brent Knoll. 
Passed Uphill Junction at 4.8 and were punctual through Bristol. 
However, signals being on at Tiverton, resulted in three minutes’ 
dead stop, which was quite five minutes’ loss ; then, scarcely had we 
got away, when signals just outside Bath were against us, and 
accounted for three minutes’ loss, Getting well away from Bath, 
we gained steadily on the time lost; but two minutes’ check at 
Wootton Bassett made it impossible for us to get through Swindon 
before 5.32. Having gained two minutes‘from Bath, with a 
powerful wind against us, and this section including the two banks 
of Box and Wootton Bassett, both at 1in 100 up, even then checks 
had not deserted us, for quite two minutes went with one at Fox- 
hall Junction. Didcot was passed seven minutes late, and having 
one minute check at Southall, we got in to Paddington at 6.55, 
just five minutes late ; having gained twelve minutes on the whole 
run, with the same net average as the second run. 


Fourth run : Locomotive being 3377, Kitchener—Driver Millard— 
and the same load, Once more leaving punctually we had two 
minutes’ check at Taunton and four more at Ford Gate, passing 
Uphill Junction at 4.8 and Bristol—Pylle Hill—4.28. Having a 
clear road, we went through Swindon six minutes early, got a two 
minutes’ check at- Wantage-road, but made this up by the time we 
passed Reading at 6.5, and finally arrived at Paddington 6.43, seven 
minutes early ; this time having gained fifteen minutes, and made 
the net average speed 54°4 miles per hour. - 

Apart from the excellent travelling of this train, great credit is 
due to Guards Woodley and Gardner, who in each case, it may be 
noticed, got the train away from Exeter to time. 

Of the locomotives and their dimensions I need say nothing, but 
as to the drivers, a smarter set would be hard to find. Millard, 
Clements, or Warren, one can see, would easily have been in ten or 
twelve minutes early, if they had had a clear road. 

London Centre Railway Club, Kar FritcH, 

August 20th. 





THE KNOTTINGLEY EXPLOSION, 

Srr,—On reading through Mr. Carlton’s report one is struck by 
the fact that, although the feed-water for the exploded boiler is 
termed bad, still. it is dismissed in a very short paragraph, and 
then reference is again made toit in the summing up as being con- 
tributory to the explosion—with the idea probably of finally hanging 
the dog with the bad name. 

If the water is so very bad as is hinted at, one would expect to 
find deposit of some description on the interior surfaces ; Put no 


|| reference whatever is made to this in the report, although it states 
;| that the boiler was washed down and the water changed the day 


previous to the explosion. One would further have expected that, 
failing the deposit, abnormal quantities of sludge would have been 
washed out every cleaning time. Against this we have, on the 
other hand, the statement of the railway company that they have 
had—and do have—a number of smaller boilers working with this 
very feed-water for years, and without any serious mishap, clearly 
roving that the water is not altogether unsuitable for feeding 
jilers. On examining the illustrations of the fire-boxes of the 
exploded and the tested boilers, it will be seen that there is a 
decided family resemblance in the defects, which occur underneath 
the ends of the brick arch, and follow the line of the gases, 
showing clearly that overheating is taking place through some 
cause, and the experience of the railway company with the other 
two large boilers working in the same district confirms this view. 
The question therefore arises, How is this overheating caused, and 
what should be done to prevent its recurrence? 

It is well known that the present style of fire-brick arches causes 
the highly heated gases to impinge on the side sheets on their 
way to the tubes, here the fire-box is small and the water fair, 
and even bad; no great harm is done ; but when it comes to these 
large boilers with huge fire-boxes, where there are much‘greater 
volumes of highly heated gases to be dealt with, the water-must be 
good, or overheating will occur. 

The design of the arch seems, therefore, to be faulty, and an 
alteration should be made where the water used isbad. A series of 
openings should be made in the crown of the arch over the centre of 
the grate, or a deep V-shaped opening should be made in the edge 
so as to draw the heated gases off more towards the centre of the 
fire-box, and thus reduce the flow of heated gases towards the side 
sheets. If this were done the present trouble in these large boilers 
through the overheating and subsequent bulging of the side sheets 
would no doubt be athing of the past. 

The narrow water he aes have incurred the displeasure of Mr. 
Carlton ; but,as pointedly remarked in youreditorial, the ‘‘shaking 
up ” of the boiler under working conditions should materially assist 
in the circulation. This might be further improved without widen- 
ing the water spaces, and at a sacrifice of only a small portion of 
the heating surface, by covering the tube plate beneath the arch by 
a fire-brick screen, thereby ensuring a constant downward 
current from the bottom of the barrel to the bottom of the casing. 

August 26th. Ws. E. Berry. 





CENTRAL LONDON RAILWAY. 


Sir,—As the whole of the electrical equipment of the Central 
London Railway, including the new geared locomotive, and the 
experimental train on the train-control system now being supplied, 
has been carried out by us, will you be kind enough to allow us to 
make some corrections on your article on the Central London Rail- 
way, page 198, in your issue of the 23rd inst. You refer to the 
original frames of the locomotives as of ‘‘cast iron.” They are of 
steel, and the new frames are made of pressed steel. 

Inregard to the suspension of the motor, which is carried partly by 
two bearings on the axle, and partly by a spring-supported bracket, 
which rests upon a crosspiece going from side to side of the frame. 
As for the experimental trains: It is not correct to describe these 
as ‘‘a modified form of multiple-unit system,” it being the latest 
development of our train-control system. The two sets of motors 
on the bogies can be controlled from either cab by the master con- 
troller. With reference to the last paragraph of the article, we 
would say that the electric work has Coan carried out by us, under 
the superintendence of our engineer, Mr. J. P. Thomas, and not 
the General Electric Company, of America.. The trucks for the 
new coaches have been supplied by McGuire and Co. We trust 
that you will find room in your next issue for these corrections. 

Tue British THoMsON-HousTon Company, LIMITED, 
pro A. H. WALTON, 

83, Cannon-street, E.C., August 26th. 





THE GRAPHICS OF THE GYROSCOPE. 


Srr,—Mr. Wilson’s letter in your issue of 23rd inst. makes it 
imperative for me to claim some of your space. He supposes that 
I hold the idea that the action of gravity on the gyroscope is 
balanced by a force acting at right angles to it; but as, in my 
letter published in your issue of 10th May, there is a diagram 
given for the express purpose of showing the opposing force acting 
vertically upwards, I think it unfair that he should accuse me of 
holding such an absurd opinion. In face of that diagram, his 
suggestion that I suppose the downward action of gravity to be 
prevented by a force acting at right angles to it is incomprehen- 
sible; and as he imagines statements at variance with what I 
actually have stated, it is not strange that he has not understood 
my letter. In another letter, in your issue of 17th May, he sup- 
poses me to have stated that ‘‘ gravity resists all motion ”; I must 

rotest against such an absurd statement being attributed to me. 

e fall of a stone when dropped from the hand is caused by 
gravity, and it seems to me ridiculous to suppose it to be also 
opposed by gravity. At any rate, I have never made such a 
statement. 

As Mr. Wilson professes to be unable to explain or to under- 
stand the phenomena of the gyroscope, whereas, nearly a quarter 
of a century ago, I thoroughly investigated its phenomena and 
consider that I then arrived at a clear solution of them all, it seems 
rather out of place for him to assume the ré/e of teaching me how 
they ought to be explained. The two arrows in the first diagram 
of my letter in your issue of 10th May give the graphics of the 
subject as far as concerns the support of the gyroscope. Mr. Wil- 
son imagines that, in some manner unknown to himself, there 
exists a complication of forces which, in fact, does not exist. The 
two forces shown in the first diagram, acting vertically with 
the leverage of the axis, constitute a centrif force which, by 
an action at right angles to the po of that diagram, revolves the 
gyroscope ; and that centrifugal force is shown Caer my in the 
second diagram. Mr. Wilson may draw diagrams of those forces in 
a dozen different ways; but every one of them which is correct 
will agree with what I have given. Wm. LEIGHTON JoRDAN, 

Thatched House Club, St. James’s-street, W., 





August 26th. 
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THE DEVELOPMENT OF THE MODE OF IGNI- 
TION IN SMALL ARMS AND ARTILLERY. 
No. V. 

ARTLLLERY.—GUNS FIRED BY SPECIALLY CONSTRUCTED 
VENTS. 


The electric tube shown in Fig. 51 is similar in shape and 
material to the friction one, but there is no smaller projec- 
tion, and the draw wire is replaced by two insulated copper 
wires about 2lin. long, twisted together, and terminating at 
one end in spirals, which are tinned inside and insulated on 
the exterior, so as to form convenient means of attachment 
to the wires from the battery. At the other end they pass 
through the head of the tube in the direction of the axis, 
being secured outside by frappings of oiled silk and thread, 
and inside by cobbler’s wax, and the bared ends are soldered 
respectively into the two halves of a brass cone, insulated 
from each other by a piece of asbestos paper, and from the 


Z, 
SU Prez 


SS 





SS —a << Re ' 
LO fA 
<4 a 
Fig. 5. 


body of tube by an ebonite tube. Each half cone carries a 
pole, the poles being of unequal length, their function being 
to carry the fine platinum bridge. 

The action is as already described. 

The object now aimed at was to do away with shutters 
and suchlike altogether; hence a tube was designed with 
a strong crosshead which, by the simple act of turning it 
round in the vent, would fix the crossheel securely between 
plain catches on the vent. The 6in. howitzer is an 
example. The firing mechanism is designed for friction or 
electric firing with T tubes. It consists of a steel axial 
vent, passing through the centre of the breech screw, 
having secured on its outer end a head for the reception 
of the T tube. The vent is retained in the breech screw 
by means of a spring and nut. Fitted to the outer face 
of the breech screw, and encircling the vent head, is an 
actuating collar, worked by the cam lever and link, by 
means of which the tube is automatically turned into the 
firing position, and the vent sealed, when the cam lever is 
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lowered. The tube is automatically released from the vent 
and turned into the position for withdrawing when the 
cam lever is raised, the tube being withdrawn by hand. 
The tubes used in this type are the friction T tube and 
the electric T tube. Fig. 52 shows the friction tube to 
consist of body, head, ball, plug, and friction wire. It 
must be remembered that this ball performs a different 
function to that in either the solid-drawn friction tube or 
in the vent-sealing tubes. The head is of gun-metal, the 
body of solid-drawn brass, the ball is of soft copper, and 
the friction bar of half-round copper wire, twisted into a 
round bar, with a loop at one end, and the other roughened. 
A hole in the side of the head of the tube over the friction 
wire is charged with about two grains of detonating com- 
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position, in the form of a paste, laid over the roughened 
part of the friction wire. A gut skin disc is placed over 
the composition, and a shellaced cork plug inserted over 
the disc, the hole being filled up flush with shellac cement. 
The body is charged with eight grains of pistol powder, 
and a paper disc. A brass pin is inserted to prevent the 
body becoming unscrewed. The upper part of the body 
has a central perforation, which is enlarged in its lower 
part into a conical recess. The ball is placed in this 
recess, and is retained therein by a screw plug provided 
with fire holes. On the withdrawal of the friction bar the 
detonating composition is ignited, and the flash, passing 
down the perforation in the head and through the holes in 
the plug, fires the pistol powder, the ball in this instance 





being driven upwards by the explosion, and seals the tube. 
This, together with the mode in which this tube is held in 
the special vent employed with it, prevents the escape of gas. 
The length of the tube is 1:9in. The vent-sealing electric 
T tube, double-wired, Fig. 53, resembles the friction tube 
both in form and dimensions. A tinned copper wire terminal, 
insulated with green silk, passes through the head and is secured 
with tin to thecopper pole. Thecopper pole, on whichis formed 
a ball, passes through an ebonite plug. The ball, which rests 
on the plug, and the upper part of the pole, are insulated 
from the body by silk and a hollow ebonite cone. A strip of 
brass with two projections—a long and a short—is bent 
round the lower part of the ebonite plug; the short projec- 
tion forms a pole. The copper and brass poles are joined by 
a platinum-silver bridge weighing *21 grain per yard; 
the bridge is -2in. long, and has a resistance of 1:0 to 
1‘3ohms. The long projection is secured to the end of the 
tube by tin. The tube is primed with one grain of mealed 
powder separated by a disc of paper from about five grains 
of pistol powder. The tube is closed with a cork plug and 
shellac cement. A second terminal, called the ‘“ ground”’ 
wire, is secured to the head, and is insulated with red silk. 
The terminals are twisted together above the head, are 
































wrapped with oiled silk for about lin., and terminate in 
spirals covered with sarcenet the same colour as their insula- 
tion. The action is as follows:—The current passes through 
the terminals, head and body, raising the bridge to incan- 
descence, and so fires the priming and powder. The expand- 
ing gases from the charge force the ebonite plug and copper 
ball into the cone, and thus form a tight joint. The vent 
requires great attention, as the slightest fouling prevents the 
tubes from entering properly, the vent sealing action of this 
tube depending on an accurate mechanical fit. This tube is 
fired by a dynamo exploder, as shown in Fig. 54, which also 
shows a diagram of connections. The exploder consists of 
a horseshoe electro-magnet, with an armature of the Siemens 
shuttle type, wound with a single coil of wire. The resistance 
of the field-magnet coil and armature are about 3°5 ohms 
respectively. The two ends of the armature coil are con- 
nected to insulated metal plates in the form of half-cylinders, 
separated from each other byan air space, and forming a 
commutator. Two insulated copper brushes bear on the 
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commutator at the highest and lowest points. The two 
field-magnet coils are connected to the upper and lower 
brushes respectively, the other ends being connected to the 
main terminals. A contact key, consisting of a brass strap 
with bridge and platinum contact, is also connected between 
the terminals. The field magnet is mounted on a platform 
inside the case. The armature is operated by a rack gearing 
into a pinion on its spindle. The pinion is provided with a 
ratchet arrangement, which causes it to revolve only when 
the rack is forced down. The contact key is placed in the 
bottom of the case in such a position that the end of the 
rack, on completing the stroke, shall strike it and break the 
contact between the brass strap and the bridge. Tke case is 
13}in. by 8hin. by 6in., weighing altogether about 251b. The 
action is as follows:—The armature, by the action of the 
contact key, is, in the normal position, short-circuited 
through the field-magnet coils. The residual magnetism of 
the feld magnets is, therefore, able to act with the best effect 
in setting up a current in the armature and field-magnet 
coils. The current reinforces the magnetism already existent, 
so that when the machine is in proper working order the field 
magnets should be fully excited by the time the rack reaches 
the end of the stroke, and consequently the electromotive 
force generated in the armature is a maximum. At this 
moment the rack strikes the contact key, breaks the short 
circuit, and the current of the machine, instead of flowing 
across the key, passes out through the tube. 

Fig. 55 is a sketch showing the general appearance of a 
cordite cartridge for the 6in. breech-loading howitzer, and 
consists of a core and three rings. The empty bag for the 
core is made of shalloon, in four pieces sewn together with 





silk, the piece which covers the base having a shalloon disc 
sewn to it inside; the stitching passing round the circum. 
ference and across the centre forms four compartments, each 
of which contains 3 drachms of fine grain powder. The core is 
made up of a 10 oz. bundle of cordite, forming the neck, round 
one end of which a 4 oz. ring of cordite is placed, forming the 
base. The cordite of both neck and base is bound in severa] 
places with silk twist. The rings, 2 0z., 4 0z., aud 8 oz., of 
cordite, are each enclosed in a shalloon bag, the ends of each 


























bag being brought together and choked with two strands of 
silk twist. The three rings are fitted over the core and secured 
thereto by pieces of silk braid, which are sewn to the base, 
opposite to each other, and pass over the rings; the charge 
can therefore be varied by removing and retaining certain of 
the rings. 

The 6in. breech-loading gun, Mark VII.,is designed to fire 
either by percussion or by electric wireless tubes, and is so 
arranged that the gun cannot be fired before the breech is closed 
andthe breech mechanism lever home. Fig. 56 shows the 
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general arrangement of the firing gear. A box in which the 
electric and percussion lock slides is secured to the outer end of 
the steel vent, the lock being pushed into a position over the 
nut vent by means of cam grooves in the link and breech 
mechanism lever, when the breech is closed. <A safety slide, 
fitted to the upper left side of the slide box, serves to prevent 
contact between the needle of the lock and the electric or 
percussion tube in the vent before the breech is closed and 
the breech mechanism lever home. An extractor for releasing 
the vent-sealing tube from the vent is fitted to the slide box, 
and is actuated automatically by means of the lock in open- 
ing the breech. The electric and percussion lock consists of 
a steel frame with an insulated steel needle, which is actuated 
by @ main spring of flat steel coiled round it. For the pur- 
pose of percussion firing, a cocking handle is provided by 
means of which the needle is pulled into the cocked position, 
and retained by the trigger, which engages with a projection 
on thesheath. The trigger is pulled from the left side of the 
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gun. For electric firing the outer end of the needle is con- 
nected by an insulated cable with a contact on the mounting. 
Two spiral spring bolts are provided on the lock, one of which 
engages with the cam groove of the link, and the other with 
that of safety bracket on the breech mechanism. 

The tubes‘lsed are either the vent-sealing, wireless electric 
tube, or the percussion. It having been found that the ball 
hitherto contained in the point of vent-sealing tubes was 
objectionable for cordite charges—it was thought it might 
injure any base fuse, and could not be used unless the range 
was clear, if at practice—its use was discontinued. 

Fig. 57 shows the mechanism of the electric wireless tube. 
It consists of a body, conical brass plug, copper pole, cork 
plug, ebonite cup, ebonite plug, hollow ebonite cone, 
insulated copper wire, two paper discs, and two platinum- 
silver wires. The body is made of brass, with a recess in the 
head to receive an ebonite cup, which is screwed into it, and 
into which fits a white-metal contact piece, secured by an 
undercut groove in- the ebonite, and connected by an 
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insulated copper wire with the interior of the tube ; a hole is 
pored through the head of the tube for the copper wire to 

ass through. The lower end of the insulated wire is 
attached to the brass conical plug, which is insulated from 
the body of the tube by a hollow ebonite cone. The large 
cnd of the brass plug is cupped out to form a gas check, and 
has a centre hole bored and ‘screwed to receive an ebonite 
plug. Into this ebonite plug is fixed the copper pole, which 
consists of a copper wire coated with pure tin, one end fitting 
into the ebonite plug, the other end being attached to the 
side of the tube. The copper pole and conical brass plug are 
connected by a double bridge of platinum-silver wire. The 
space round the bridge and pole is charged with two grains 
of priming composition, over which a white paper disc is 
placed. This tube contains twenty-four grains of pistol 
powder, secured by a disc of paper and a cork plug shellaced 
in. The action is as follows :—On contact being made the 
current passes from the battery through the striker, which is 
now in contact with the white-metal contact piece, through 
the short wire in the head, through the brass cone, double 
bridges, long copper pole, the body of tube, and the metal of 
the gun back to the battery again. The wire bridges become 
incandescent, and fire the priming and powder ; the gas expands 
the cup portion of the cone and prevents escape of gas at the 
head of tube, and the body of the tube itself expands under 
pressure and prevents escape of gas between it and the vent. 
The firing key and battery is designed to serve two pur- 
poses: First, to test the tube and circuit when the gun is 
made ready to fire; and, secondly, to fire the tube. Toenable 
this to be done an indicator is fitted within the firing key 
itself, which is so arranged that when the handle or knob is 
turned to the right the current passes through the indicator 
and the rest of the gun circuit, and if this is complete a 
visible and audible signal is given. If it is then required to 
fire, the knob is pressed in, which action cuts the indicator 
out and allows the full current to flow through the circuit, 
firing the tube. Besides this, the apparatus may take the 
place of the Menotti cell and galvanometer for testing tubes 
and firing wires. The battery box contains two Le Clanché 
cells, and is suitable for firing any low-tension tube through a 
short length of wire, say, 50 yards of No. 16 copper wire, 
0:065in. diameter. 

The percussion tube shown in Fig. 58 is the fifth pattern, 
or, in other words, Mark V. Externally it is similar to that 
described in Fig. 46, but the firing arrangement is different, 
and consists of a brass striker, held in position by a copper 
shearing wire and by a washer ; the striker punctures the cap 
instead of striking it, as in the other marks of this tube. 
The cap, or detonator, is held in position by means of a per- 
forated plug; the body is filled with large and small grain 
powder mixed. On firing, the needle forces in the striker, 
shearing the shearing wire, and the point punctures the 
detonator and fires the tube. 

The cartridge for this gun is shown in Fig. 59. The full 
charge of 20 lb. cordite is in two half charges placed front to 
front and secured by a lacing of silk braid through the bottom 
hoop of each half cartridge. The lacing is cut when half 
charges are required. The half cartridge is made of No. 2 
class silk cloth, strengthened at the base by a band of special 
braid 1jin. wide, sewn on round the bag; the charge com- 
posed of cordite, size 20, is secured by silk twist and placed in 
the silk cloth bag, which is hooped with two §in. silk braids 
The cordite is cut shorter at one end, at the centre, allowing 
space for the insertion of a flat shalloon primer containing 
two ounces of fine grain powder. A silk cloth ring, having 
six perforated felt pads sewn on to it, is stitched round the 
primed end of the bag—no discs and wads are provided in the 
opposite end of the cartridge, nor lifting beckets, so as to 
lessen the amount of residue in the gun. The cartridge is 
ready for loading without any preparation, but great care 
must be taken not to load it the wrong way about—the 
priming must be next the tube. The gravimetric density of 
the charge is 8°°75, 
0°324 








RAILWAYS OF THE UNITED STATES, 





Tux report of the American Interstate Commerce Commis- 
sion for the year ending June 30th, 1900, has been completed, 
and from the advance sheets of the statistical details we, as 
usual, take a summary of the matters of general interest, 
grouping some of them in tabular form for convenience. 

On the above date there were 193,346 miles of railway, 
with 259,788 miles of line. These were owned by 2023 
railway companies, of which 1067 maintained operating 
accounts; 847 of these being independent roads, and 220 
being subsidiary roads. The number of railways in the hands 
of receivers had fallen to 52, while during the year 16 were 
put in charge of receivers, and 35 were removed from the 
management of receivers. These 52 roads owned 3640 miles 
of railway. 

The railway equipment comprised 37,663 locomotives and 
1,450,838 carriages and wagons, the latter figure, however, 
not including the wagons owned by private firms. Passenger 
locomotives averaged 1,626,179 passenger miles per engine 
per year. Goods locomotives averaged 51,013 tons of goods 
and 6,556,731 ton-miles per engine per year. Practically all 
locomotives and cars in the passenger service were fitted with 
train brakes, and of 9863 locomotives assigned to that 
service 7431 were fitted with automatic couplers. Nearly all 
passenger cars were fitted with automatic couplers. Nearly all 
gccds locomotives were equipped with train brakes and 75 
per cent. of them with automatic couplers; the correspond- 
ing figure one year previous was 45 per cent. Of 1,365,531 
cars in the goods service 920,465 were fitted with train brakes, 
and 1,307,559 with automatic couplers. 

The employés aggregated 1,017,650, or 529 per 100 
miles of line. Of these there were 42,837 enginemen, 44,130 
firemen, 29,957 conductors, and 74,274 other trainmen. 
There were 50,789 switchmen, flagmen, and watchmen. 
Disregarding 8394 employés not assigned to the four general 
divisions of employment, it is found that the services of 
36,451 employés were required for general administration ; 
324,946 for maintenance of way and structures; 197,799 for 
maintenance of equipment, and 450,063 for conducting 
transportation. The wages paid during the year amounted 
to £115,452,968, representing 60 per cent. of the working 
expenses, and 39 per cent. of the gross earnings. 

The railway capital was £2,298,206,792, or £12,298 per mile 
of line. Of this amount £1,169,115,918 was in the form of 
stock ; and 54°34 per cent. of this paid no dividends. The 
dividends aggregated £27,919,594, or an average of 5:23 per 
cent. on the dividend-paying stock. Taxes amounted to 
£9,483,086, or £51 per mile of line. 

In railway accidents of all kinds there were 7865 persons 





killed, and 50,320 injured; but these figures include tres- 
passers—4346 killed, and 4680 injured. In coupling and 
uncoupling wagons, 282 employés were killed, and 5229 
injured. In train accidents 88 passengers were killed, and 1743 
injured. The number of deaths included 249 passengers, 
and 2550 employés. The number of persons injured included 
4128 passengers, and 39,643 employés. Only one passenger 
in 2,316,648 was killed, and one in 139,740 injured. 


American Railways, June, 1900. 
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REPORT ON THE TRIALS OF H.M.S. HYACINTH 
AND MINERVA. 

THE following is an abstract of the return of the particulars of the 
recent sea trials of the Minerva and Hyacinth to Gibraltar and 
back, July 6th to 20th, 1901, which contains all the matter which 
is really of interest and value in the paper. 

The Controller of the Navy in forwarding the observations of the 
president of the Boiler Committee on the most recent trial of the 
Hyacinth and Minerva to the First Lord of the Admiralty, wishes 
to draw his attention to the fol!owing points in this trial :— 

(1) The very serious loss of water in the Hyacinth, as pointed 
out by the president of the Boiler Committee. This was due to 
leaky joints. A certain number were located at Gibraltar, and on 
examination at Portsmouth other leaks were discovered and 
reported, 

(2) The state of the Minerva’s tubes at the end ofeachrun. On 
arrival at Gibraltar the cap ferrules were found to be partially 
choked due to bird-nesting, and the ship could not have gone any 
further at that power—7000 indicated horse-power. As it was, she 
was using up to 1°7in. of air pressure instead of 4in., to maintain 
the necessary combustion for this power. On arrival at Portsmouth 
practically the same thing occurred, as will be seen from the 
reports. 

(3) The Hyacinth developed an average of 1000 more indicated 
horse-power than the Minerva on the run home ; this should have 
given the former a substantial increase in speed, whereas there was 
aslight decrease, This extra indicated horse-power must have 
been absorbed either in the engines, or on the main shaft bearings, 
orin the hull. Itis possible that the shape of the hull may have had 
something to say in the matter, but former trials do not bear this 
out. For example, when the Highflyer—same class—was tried 
against the Minerva last year, the former maintained a higher 
power and speed, except at 10 knots, when she had to exert more 
indicated horse-power to obtain the speed. The case requires in- 
vestigation. 


STATEMENT By PRESIDENT OF THE BoILER COMMITTEE. 


Representatives of the Boiler Committee, consisting of the 
president, three members, and the joint secretaries, embarked in 
H.M.S. Hyacinth and Minerva at Devonport, about 2 p.m. on 
the 6th July. The ships sailed at about3 p.m. on that day, 
and started working up to7000 horse-power. It was intended that 
the ships should maintain 7000 horse-power till all the coal, except 
that in the reserve bunkers—82 tons—was exhausted. By 3.45 p.m. 
the revolutions in the Hyacinth were 152 per minute and the 
horse-power 6994, and the trial was considered to have started from 
that time. The Minerva’s trial commenced at 4 p.m. The 
Minerva soon showed that she was the faster ship and steadily drew 
away from the Hyacinth. By midnight on the 7th the Minerva 
was about 44 miles ahead. 

When passing through the Straits of Gibraltar, early in the 
morning of the 9th, a fog was encountered, the Minerva eased down 
for 55 minutes, while the Hyacinth had to ease down for two hours. 
On running out of the fog both ships again worked at 7000 horse- 
power. 

At 4 30 p.m. on the 10th July, a bolt of the ahead excentric strap 
of the starboard intermediate engine of the Minerva broke, and 
the starboard engines had to be stopped; the port engines con- 
tinued running. The strap was found to be damaged and had to 
be replaced by the spare ore. This work was carried out in about 
two hours, and at 6.40, the starboard engines started working again, 
and were worked up tw the required power. 

It had been arranged that the water in the reserve tanks of both 
ships should be used as the only make-up feed-water until it was 
reduced to 20 tons, in order that the amount of make-up feed used 
per day might be accurately determined. When the reserve had 
been reduced to 20 tons, this water was to be kept intact in the 
tanks ready for use in case of emergency, and all make-up required 
was to be obtained from the evaporators. 

Special reserve tanks had been fitted in the Hyacinth to hold 
about 100 tons ; this, added to the original reserve tank stowage, 
gave a total reserve-tank stowage of about 140 tons. The total 
reserve stowage of the Minerva was about 170 tons. 

When the amount was reduced to 35 tons in the Hyacinth, the 
staff engineer asked to be allowed to start the evaporators, on 
account of the difficulty of getting the water out of the tanks by 
the special pump fitted for these trials. Two Weir’s evaporators 
working with exhaust steam were started at 5.30 a.m. on the 9th, 
and the two Normandy’s during the afternoon of the 10th. 

At 1.15 a.m. on the 11th July, the staff engineer of the Hyacinth 
reported the engines would have to be eased on account of the large 
loss of water, and the trial was abandoned from 1 a.m. All the 
evaporators were working at this time, and in addition to the water 
from the reserve tanks, 25 tons of drinking water had been used 
for boiler make-up. The Hyacinth returned to Gibraltar at slow 
speed, arriving there on the evening of the 11th. 

The Minerva continued steaming at 7000 horse-power till 11 p.m. 
on the 12th, at which time there were still 39 tons of coal in the 
bunkers, not including the reserve, and 20 tons of water remained 
in the reserve tanks, 

The average horse-power of the Hyacinth was 7047 for 103} hours, 
with a coal consumption of 1°97 1b., and the distance run was about 
1810 miles at an average speed of 17°6 knots ; the Minerva’s horse- 
power was 7007 for 147 hours, with a coal consumption of 2°06 lb., 
and the distance run was about 2640 miles, at an average speed of 
17°96 knots. . 

On the night of the 10th July, flaming occurred at the after- 
funnel of the Hyacinth, but no flaming is reported from the 
Minerva, On examination of the Minerva’s boilers after arrival at 
Gibraltar, it was found that the openings in the Admiralty fer- 


rules were seriously choked, the size of the openings, in some cases, 
being reduced to about one-third the original. 

The boilers and engines in both ships worked well on the way 
out, with the exception of the excentric strap bolt of the Minerva, 
and a number of leaks which developed in connection with the 
boilers of the Hyacinth ; these latter appeared to become worse 
after the engines were suddenly eased on entering the fog on the 
9tb, on which occasion the pressure of the boilers became suffi- 
ciently high as to lift the safety valves, 

The loss of water in the Hyacinth was at first attributed to leaky 
feed suction pipes, but during the stay at Gibraltar these pipes, 
the feed and hotwell tanks, and the boilers and boiler blow-outs, 
were water-pressure tested, and no leaks beyond those already 
known to exist in the boilers were discovered. 

As no serious leaks could be discovered during the stay at 
Gibraltar, the leaky joints in the Hyacinth’s boilers were re-made 
by the ship’s staff, and on Tuesday 16th the ship was taken out 
for a run at about 7000 horse-power to test the amount of feed- 
water being lost. This was found to be at the rate of 55 tonsa 
day from the records of a six hours’ run; after being under way 
three hours the engines were eased by order from the deck, and 
the boiler safety valves allowed to blow off freely, so as to repro- 
duce the circumstances that occurred in the fog on the 9th July. 
The rate of loss of water was calculated from a steady three hours’ 
run before easing and a steady three hours’ run after easing, a fresh 
start being made after easing down, and the water lost during the 
period the safety valves were allowed t» blow being neglected. 
On return the Hyacinth anchored in the bay at 4 30 p.m., and all 
fires were drawn except those in two boilers. The Minerva 
steamed from the Mole with three boilers alight, and anchored in 
the bay at about the same time as the Hyacinth anchored ; fires 
were drawn from two boilers. 

Gibraltar dockyard made a spare excentric strap for the Minerva 
and supplied it to the ship on morning of 17th. 

At 3.30 p.m. on the 17th, the Committee embarked ; at this time 
the Hyacinth had two boilers alight for auxiliary purposes, and the 
Minerva one. ; 

The boilers of both ships had been thoroughly cleaned during the 
stay at Gibraltar. 

Before the ships began the homeward run, a communication as 
follows was handed to the captain of each ship :— 

‘©On the responsibility of the ship’s officers, a large quantity of 
fresh water for boiler make-up has been taken as a precautionary 
measure in the double bottoms of the Hyacinth, and in the extra 
reserve tanks of both ships. These latter tanks were fitted specially 
for the outward trials, and do not form a part ot the ship’s ordinary 
fittings. It is to be understood that, except the amount originally 
allowed to each ship—about 40 tons in the ordinary reserve 
tanks—this is to be used in cases of emergency only during the 
homeward run. The evaporators, if they have not been in use 
before, are to be started as soon as the 40 tons mentioned have 
been used up, and then the make-up required is to be obtained 
frore the evaporators. If the evaporators are unable to supply the 
whole of the make-up required, their use at maximum obtainable 
output is to be maintained while the remaining water used may be 
taken from the reserve tanks.” 

In the case of the Minerva, the expenditure of the 40 tons in 
question was not exceeded, but the Hyacinth had used the 40 tons 
by 5.15 a.m. on the 20th, although her evaporators had been work- 
ing practically all the time. 

At the conclusion of the trial it was reported that 98 tons of water 
had been used from the reserve tanks of the Hyacinth as make-up 
feed, in addition to that made by the evaporators. 

The ships were informed that on the signal being made at an un- 
known time after 4 p.m. by the senior officer at Gibraltar, fires 
were to be lighted in the boilers not at work, and the ships were to 
proceed to Portsmouth as fast as possible. The signal was actually 
given at 4.27 p.m. 

The engines of both ships had been warmed through by steam 
from the boilers alight. 

At 4.30 p.m., the Hyacinth’s engines were worked slowly in 
accordance with orders from the deck, steam being supplied by the 
two boilers which were alight. At 4.52 the after group of boilers 
was connected up. At 5.5 the forward groupand at 5.9 the middle 
group were connected up, the steam pressure being 200lb. At 
5.20 p.m. the Hyacinth was proceeding at 150 revolutions per 
minute, the horse-power being nearly 7000. 

At 4.30 p.m. the Minerva’s engines were worked slowly in accord- 
ance with orders from deck. The boilers were connected at the 
following times :— 

2nd, 4.55; 3rd, 5.2; 4th, 57; 5th and 6th, 5.10; 7th, 5.12; 
8th, 5.15. 

The engines were working up to full power at 5.16 p.m., but had 
to be eased several times between 5.30 p.m. and 8 p.m. on account 
of excentric straps warming up. 

At 5.15 a.m. on the 18th the Hyacinth was about six miles 
ahead of the Minerva; but, both ships running into a fog, the 
Minerva ran up to the Hyacinth, and at 9.30 a.m., on the 18th, on 
emerging from the fog, the ships were nearly level, the Minerva 
being slightly ahead. Both ships then worked up to the maximum 
power, but throughout the day the Minerva was stated to have 
gained one-third of a knot an hourcn the Hyacinth. At7 p.m. 
another fog was encountered and the ships went slow throughout 
the night, keeping close to each other. 

At 9 a.m. on the 19th they were again level. The fog having 
cleared both ships went on again, and during the day the Minerva 
gradually drew ahead, and was stated to be going quarter of a 
knot an hour faster than the Hyacinth. At7 p.m. the Hyacinth 
again eased owing to fog, and went slow till 5 a.m. on the 20th, 
the Mioerva being out of sight ahead. 

The Hyacinth then steamed at over 9000 horse-power till 
610 p.m. on the 29tb, when the fires cf No. 10 boiler were drawn 
on account of a burst tube; one man was slightly injured by the 
steam and hot coal. 

At 9.50 p.m. the trial in the Hyacinth finished, the ship being 
then off St. Catherine’s, and she arrived at Spithead at 11.30 p.m. 
The Minerva bad passed St. Catherine’s at 8.20 p.m. and anchored 
at Spithead at 9.45 p.m. 

The coal used by the Hyacinth on the way home was stated to be 
550 tons ; by the Minerva, 451 tons. 

The Hyacinth’s evaporators were all in use practically the whole 
time, but the Minerva used hers but little. 

The maximum power developed by the Minerva was about 8700 
horse-power, while that developed by the Hyacinth was nearly 
10,000 for at least two hours, during which time the Hyacinth did 
not perceptibly gain on the Minerva. The Hyacinth’s average 
power when running clear of fog was about 9400, and the Minerva’s 
about 8400 horse-power. 

From the results of the outward run it appears that the 
radius of action of each of these vessels at 7000 horse-power, as far 
as the coal is concerned, should be, roughly, Hyacinth, 2930; 
Minerva, 3000 miles. 

No difficulty was experienced in either ship, at any part of the 
outward or homeward runs, in keeping up a sufficient supply of 
coal to the fires. 


REPORT OF PORTSMOUTH DOCKYARD OFFICERS. 


The boilers of Minerva and Hyacinth have been examined with 
the following result :— 

Minerva.—An external examination only of the boilers was made 
—boilers not having been opened out. The cap ferrules in all 
boilers were found partially closed with ‘‘ bird-nesting,” and several 
are much worn; the ends of retarders wasted slightly at fire-box 
end and the brickwork has drawn cff the plates in parts and burnt 
hollow in places. 

There are slight leaks in Nos. 2, 3, 5, 6, 7, and 8 boilers, as 
under :— 

No. 2 boiler.—One rivet in doubling plate at bottom of back end 





plate of shell. 
No, 3 boiler.—In centre combustion chamber, about 6in. of 
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caulking, and stud for securing smoke-box on port side leaking. 

No. 5 boiler.—Bottom palm stay nut at back of boiler. 

No. 6 boiler.—Nuts of palm stays, two at back of boiler. 

No. 7 boiler.—Palm stay nut at back of boiler. 

No. 8 boiler.—Centre furnace saddle seam, about 4in. of caulk- 
ing and butt joint of shell at front starboard wing. 

ere are no leaky tubes in any of the boilers, and the above 
leaks mentioned are very slight. 

The ferrules and retarders are being cleaned by ship’s staff, de- 
fective ferrules renewed, retarders replaced, and the brickwork and 
leaks are also being made good. 

Hyacinth.—The whole of the eighteen boilers with economisers 
have been examined externally, whilst the generating elements, 
feed-distributing box, sediment boxes, and steam collector of 
No. 10 boiler have been opened out and examined internally 
as well, and doors removed from lower tubes of Nos, 11, 16, 
and 17 boilers, 

No. 10 boiler.—The lower fusible plugs were out of Nos, 1, 2, 
and 8 elements, and in No. 9 element the plugs were out both top 
and bottom. No. 9 element ; the tubes from No. 5 to No. 14 were 
bulged in parts from yin. to ;4in. No. 9 wing tube had burst, 
with an opening Sin. by 3in., the four lower tubes were apparently 
correct, and the four top tubes were sagged from jin. to jin. 
Very little deposit was in the tubes of this element, in the upper 
tubes it was in the form of thin hard scale. Feed-distributing 
box had considerable amount of loose scale in it, more especially 
towards centre of box ; deposit on the lower tubes was slight, the 
tubes at water-line and above had a hard scale on them in places 
of about .4in. in thickness. The sediment boxes at the bottom 
were covered with brown, muddy deposit and scale, especially the 
starboard one. In the bottom junction box of No. 3 element hand- 
hole door was found with the bolt in door projecting through the 
nipple in the feed-distributing box. Ship’s staff removed defective 
element and replaced it with spare one, cleaned tubes and tested 
boiler, on completion, to 4101b. per square inch, this water test 
being satisfactory. In accordance with the Controller of Navy’s 
telegram of the 23rd inst., the vertical tubes over and under the 
burst tube and the burst tube itself have been cut up for inspec- 
tion, and they are found to have very little deposit on them, and, 
apart from the bulging above referred to, are in good condition. 
The bulging of the upper tubes and the sagging of the lower 
tubes in this boiler, together with slight thinning in the burst 
tube, is considered to be indications of overheating at some time, 
due either to imperfect circulation or shortness of water in this 
boiler, the scale found being insufficient to account for overheating. 








GREAT NORTHERN AND CITY RAILWAY. 


THE contract recently secured by the British Thomson-Houston 
Company, Limited, for the electrical equipment of the Great 
Northern and City Railway is to provide sufficient apparatus for the 
operation of a three-minute service between Finsbury Park and 
Moorgate-street ; each train consisting of seven cars. The two end 
cars, also the centre car, will be equipped with motors, the schedule 
time for the journey of seven miles being 134 minutes, allowing for 
three intermediate stops of twenty seconds each. The weight of 
the train will be approximately 200 tons. This road will be of 
more than ordinary interest, from the fact that it is the first electric 
7 in Great Britain to be operated entirely on the train control 
system. 

Boiler plunt.—The exact number and type is not yet fully decided 
upon. The boilers will be fed by three vertical duplex pumps, and 
the feed-water heater—vertical—will have a capacity of 7500 
gallons per hour. The economiser will consist of 480 tubes, 
arranged in sections ten tubes wide. All the steam pressure piping 
will be of heavy lap-welded pipe, tested to 500 Ib. per square inch. 
There will be a Hunt coal-conveying plant of the noiseless automatic 
gravity bucket type, sufficient to handle 30 tons of coal per hour. 
There will also be two vertical three-throw single-acting lifting 
pumps, a storage tank of 21,000 gallonscapacity, and water-softening 
plant to treat 8500 gallons per hour, and two receiving tanks, each of 
4700 gallons capacity. The economiser, mechanical stokers, coal 
conveyor, and lifting pumps are all to be operated by electric 
motors. 

Fngines.—There will be four vertical cross compound-condensing 
Musgrave engines, developing 1250 indicated horse-power as a 
normal load, and 1875 indicated horse-power as a maximum, when 
running at 100 revolutions per minute, and working with a steam 
pressure of 150 lb. per square inch, each engine being arranged to 
drive an 800-kilowatt generator, which will be mounted on the 
main crank shaft between the engines. The specifications call for a 
speed variation of not more than 24 per cent. either way between full 
load and no load. There will also be two vertical tandem compound 
non-condensing auxiliary engines, capable of developing 83 indicated 
horse-power continuously. The condensing plant will consist of four 
surface condensers with combined air and circulating pumps. The 
engine-room will be provided with a 30-ton overhead travelling 
crane, operated by three electric motors. 

Generators.—There will be four main generators of the standard 
Thomson-Houston railway type, having fourteen poles, and a 
capacity of 800 kilowatts, voltage 525 no load, 575 full load, when 
running at 100 revolutions per minute. There will be two 
auxiliary generators of the same type, each 50 kilowatt capacity, 
voltage 550 no load, 575 full load, running at 400 revolutions per 
minute. These two generators are intended to supply current for 
the lighting and power required at night for the stations and 
repair shop tools, &c., when the main generators are shut down. 

Switchboard.—The switchboard will consist of four main 
generator panels, four main feeder panels, two auxiliary generator 
panels, three auxiliary power panels, three auxiliary lighting 
panels, and volt meter equipment. These panels will be equipped 
with magnetic blow-out circuit-breakers, Thomson astatic instru- 
ments, watt meters, switches, &c., all of British Thomson-Houston 
standard pattern. The third rail to be of channel section, weighing 
80 Ib. per yard ; the resistance of the material, as specified, not 
to exceed 0°32 ohms per mile per square inch of cross-sectional area. 
The bonds will be of the copper plastic type, and the rails will be 
supported every two yards on porcelain insulators of the double 
petticoat type. At intervals the collector rails of the up and down 
tracks will be inter-connected, an automatic circuit-breaker being 
placed in each inter-connecting circuit, so as to enable either pair 
of rails to be isolated from the other when desired. 

Motor cars.—There will be thirty-six motor cars, each mounted 
on two four-wheel trucks, each truck carrying one Thomson- 
Houston GE-66 geared motor, and each car will have four collector 
shoes, and the usual controllers, circuit-breakers, &c., making com- 
plete motor car equipment. The brake equipment will be of the 
Christensen type. 

Repair shop.—The repair shop is to be equipped with lathes, 
wheel-press, drilling machines, shaping machines, &c., all driven by 
an electric motor. 








AMERICAN EXPORTERS AND CONSULS. 


To judge by much that is published in this country the British 
manufacturer is the most incompetent exporter and salesmen on 
the face of the earth. That is one side of the picture. There is 
another side. Consuls have at all events the merit of being impar- 
tial in their use of the whip. Here is what Mr, Charles Neuer, 
U.S.A., Consular Agent at Gera, has to say. 

‘In making shipments to Europe, our exporters should wrap 
their goods so as to exclude moisture, and pack them in strong 





wooden boxes. The boxes should be nailed with wire nails and 
strapped with iron bands. Goods in bales should be securely 
wrapped in oilcloth lined with paper, to prevent its adhering to 
the contents, and covered with strong canvas. The bales should 
then be pressed and hooped with iron. Economy of space is an 
important consideration. Special care should be,taken by our 
manufacturers to wrap articles of cast iron so as to avoid shifting. 
On account of careless packing, goods of this class frequently arrive 
here either broken or rusty. The bottoms of the cases should be 
well fastened. Care is also necessary in driving nails, which are 
often found to have penetrated and damaged thecontents of the boxes. 
Considering the distance the goods are transported and the amount 
of handling they receive, the packing is often sadly inadequate. 
As an illustration of this, a number of large American stoves were 
ordered by a local merchant, and upon their arrival some of them 
were badly broken and many of the smaller attachments—such as 
screws, knobs, &c.—missing. The stoves were packed in crates 
weigbing over 4001b., which made careful handing im ible. The 
attachments, including the heavy lids, were put in the ovens loose, 
and shifted noisily about whenever the crates were moved. Of 
course, all orders were cancelled. 

Regarding our preserved fruits, I have been told again and again 
that they would sell much better if put up in glass bottles, even if 
the prices were a little higher. There is a great deal of prejudice 
against tinned goods, as it is believed they might be poisonous. 
Boxes of canned fruits should be banded withiron. The pine boxes 
used are not equal to the treatment to which they are subjected, 
and sometimes arrive in a poor condition. 

Another American article which lacks the necessary care in pack- 
ing isresin. The excuse that this article is very cheap, and for that 
reason does not warrant better packing, is not valid. Cheap 
packing in the long runis the dearest, owing to the losses sustained, 
while care in this respect will do much to enhance the value of an 
article in the eyes of the foreign purchaser. 

I could name a number of other articles with the packing of which 
fault is found, but it is unnecessary. Suffice it to say that good 
packing of all kinds of American merchandise will tend to materi- 
ally increase our export trade. It is conceded that our manufac- 
tures are superior to all others, and we need only to correct these 
minor faults to render our position in the mercantile world un- 
assailable. 








AMERICAN ENGINEERING NEWS. 
(From our own Correspondent.) 


Hydraulic electric power plant.—The Empire State Power Com- 
pany proposes to establish five water-power plants within a distance 
of seven miles along Schoharie Creek, in New York State, U.S.A., 
the fall in this distance being 320ft. Above the upper plant the 
creek will be dammed to form a reservoir eight miles long. This 
dam will be 140ft. high. The first of these plants has been built, 
and at present develops 3000 horse-power with a fall of 45ft. A 
dam is built, from which a canal extends to the power-house, four 
short riveted stee] pipes or penstocks, 8ft. diameter, then carrying 
the water down to the turbines, The actual difference in water 
level between the canal and the tail race is 53ft., with an effective 
head of 45ft. The dam is 13ft. high, and 380ft. long, built of con- 
crets, and faced with masonry, large stones or boulders being 
embedded in the concrete. A cribbing or framework of logs on 
the water side protects the masonry from the ice. The gate house 
bas three openings, 10ft. by 12ft., the gates sliding vertically and 
being operated by water wheels. The waged canal] is 3550ft. long, 
with a bottom width of 20ft. The forebay or basin at the end of 
the canal is 9ft. deeper, and in this are the 9ft. trumpet mouths of 
the 8ft. penstocks, which are 140ft. long. In the power-house 
there are four turbine chambers, each containing two 40in. Leffel 
wheels mounted horizontally ona shaft, and discharging through 
separate draught tubes. Each chamber has a Lombard water- 
balanced relief valve operating a 24in. gate, while the speed of each 
set of turbines is governed by a Lom speed governor. Air 
inlet valves provide against collapse of the penstocks in the event 
of a sudden drawing of water tending to create a vacuum. The 
turbines make 270 revolutions per minute, and drive the electric 
generators by rope transmission, the diameters of the drums being 
so proportioned that the generators run at 360 revolutions. Each 
drum carries thirty cotton ropes, 1}in. diameter, with a filling of 
composition of castor oil, graphite, ivory black, and Japanese wax. 
There are three Stanley three-phase high-tension alternators, 
giving an alternating current of 7200 alternations, 12,000 volts. 
The power transmissior wires are carried six miles to Amsterdam, 
and twenty miles to the cement works of the Helderberg Cement 
Company. 

A large slipway.—What is believed to be the largest slipway—or 
‘* marine railway,” as it is called in America—has been built for the 
Townsend and Downey Shipbuilding Company, U.S.A. It has a 
capacity of 4000 tons, and can take vessels 400ft. long, 18ft. forward, 
and 23ft. aft. Thes.s. Westburn, of 3320 tons, 350ft. long, was 
hauled out in twenty minutes. The cradle is 320ft. long and 80ft. 
wide, the floor being level, while the bottom has the same slope as 
the ways. Between the cradle and the rails of the ways are cast 
iron rollers, not turning as axles but running freely, being held 
square to the ways by aseries of frames. This arrangement greatly 
reduces the friction. The body or hull of the cradle is ballasted, 
so that it will not float when run into the water. On each side of 
the floor are uprights 26ft. high, carrying the docking platform, 
from which the bilge blocks are operated by hand winches, There 
are four roller tracks, two near the centre line and one at each side. 
The track is 810ft. long, with a gradient of lin 20, its outer end 
being 35ft. 9in. below the water level. The cradle is operated by 
@ cross compound steam engine of 200 horse-power driving a train 
of heavy gearing, the maximum pull being 400 tons. The four 
hauling chainsare of steel, with links of 2}in. bars, theselinksengaging 
with studs or fingers as a sprocket wheel on the shaft of the 
main gear wheel. When the cradle is let down into the water the 
ship to be docked is floated over it, centred in position, and secured 
tothe docking platform by the usuallineand tackle. Thecradleis then 

ually hauled out, while at the same time the bilge blocks are 

ing worked from the platform. They are forced against the 

vessel’s bilge and centre her on the keel blocks. When blocked, 
the vessel is soon hauled out, 








INTERNATIONAL EXHIBITION AT WOLVERHAMPTON.—The Exhibi- 
tion to be held in Wolverhampton next year promises to be one of 
the most successful ever held in the provinces. The guarantee 
fund already amounts to over £30,000. The Earl of Dartmouth— 
the Lord Lieutenant of the County of Stafford—is president, and 
the vice-presidents include a large number of the nobility, members 
of Parliament, the mayors of neighbouring towns, and prominent 
manufacturers of the Midlands, Lord Barnard has granted part of 
the site, and an area of over thirty acres is made up of a portion of 
the beautiful park, including a lake, belonging to the town. Mr, 
H. A. Hedley, the general manager of the phenomenally-successful 
Glasgow Exhibition, and Walker and Ramsey, the architects 
of part of the buildings of that ——— are now engaged 
in maturing the plans of the beautiful halls in which the 
exhibition is to be held. In these provision is made for the displey 
of specimens of the finest modern machinery, assurances of exhibits 
from many leading engineering firms having already been obtained, 
as well as from manufacturers in other branches of industry. 
Negotiations are also in progress with several of the Colonial 
Governments with a view of exhibiting the resources of their 
countries. The railway facilities for visitors from all parts of the 
kingdom are exceptional, and intending exhibitors are reminded 
that applications must be received not later than October Ist next, 
at es HO Chambers, Wolverhampton. 





THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

A Goop deal of new work has lately been given out in this district 
to meet the requirements of the constructive engineering, rolling 
stock, and other works, most of which are well engaged ; and the 
position of iron and steel manufacturers has correspondingly 
improved. A more cheerful feeling exists with regard to South 
African affairs, and any prospect of peace being restored is welcomed 
by traders generally, and particularly by the galvanised iron makers, 
These continue to quote £11 to £11 5s., for corrugated sheets of 
24 gauge, f.o.b. Liverpool or equal. Buyers of common bars men- 
tion contracts placed at £6 10s, to £6 12s. 6d., but the majority of 
manufacturers quote £6 15s., and for some of the best merchant 
qualities £7 is asked. Other quotations are as follows :—Marked 
vars, £8 10s.; Earl of Dudley’s brand, £9 2s. 6d.; second grade, 
£7 10s.; angles, £6 15s. to £6 17s. 6d.; hoop iron, £7 5s, to £7 10s.; 
nail-rod and rivet iron, £7 to £7 10s.; and gas strip, £6 12s, 6d, 
Although things generally are, however, better, both finished and 
crude iron makers declare that business leaves only a little margin 
of profit, as coke is still becoming dearer, gas coke being quoted 13s, 
to ld4s., hard coke 20s. to 22s., and foundry coke 24s. to 30s. In 
addition the output is readily absorbed, and some manufacturers 
have instructed their agents to sell as little as possible at current 
rates, 

In the steel trade German and Belgian competition continues 
prejudicial to the British market, and it is stated that billets are 
being offered by German and Belgian representatives at upwards 
of 10s, below home market prices. Quotations in this district are 
as follows :—Bessemer billets, £5 to £5 5s.; best Siemens ditto, 
£5 5s. to £5 103,; mild steel bars, £6 15s. to £7 5s.; steel plates, 
£8 to £8 2s. 6d.; steel girders, £6 12s, 6d. to £6 15s.; and steel 
angles, £6 10s. to £7 5s. 

Staffordshire cinder forge pig iron is quoted 46s, to 47s.; part 
mine, 493. to 52s, 6d.; all mine, 52s. 6d. to 60s.; best ditto, 75s. to 
30s.; and cold blast, 95s. to 105s, Midland sorts are: Northamp- 
tonshire, 483. to 50s.; Derbyshire, 50s. to 51s.; Lincolnshire, 51s. 7d, 
to 52s, 7d.; and North Staffordshire, 50s. to 51s. 

Very great interest has been aroused in Birmingham and the 
district, no less than in South Wales, by the announcement made 
this week that negotiations are proceeding for the amalga- 
mation of the extensive steel works and collieries of Crawshay 
Brothers, Limited, at Merthyr, with the properties, steel works, 
and the collieries at Dowlais and Cardiff of Guest, Keen, and Co,, 
Limited, of Birmingham and South Wales, 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 


Manchester.—Theironand steel trades here are fairly well maintain 
ing the improvement reported of late, but inraw material buyers still 
hang back from purchasing at all largely. To some extent this 
probably is due to the fluctuations in warrants, which, although 
they have no appreciable effect on makers’ quotations, tend to 
unsettle the market. In finished material, both iron and steel, 
prices continue to tend in a hardening direction generally. New 
business is coming forward freely, with the result that manufac- 
turers are rather cautious about committing themselves very far 
forward at current rates. 

Not more than a slow sort of inquiry for pig iron was stirring on 
Tuesday’s Manchester iron market, with perhaps prices rather 
easier for open brands of both Middlesbrough and Scotch. Makers’ 
quotations, however, were mostly firm at full recent rates, and 
local and district foundry brands are, if anything, rather scarce on 
the market, especially Lincolnshire, but as additional furnaces are 
being put into blast, the increasing output is tending to check any 
further upward move on current quoted rates. Lancashire makers 
are booking small orders at about 57s. 6d., less 24 ; Lincolnshire is 
quoted 50s. 6d. to 51s. 6d. net ; and Derbyshire about 55s, net, 
delivered Manchester. Forge qualities are unchanged, on the 
basis of 493, 24. net Lincolnshire, and about 503. 6d., less 24, Lan- 
cashire, delivered Warrington. Middlesbrough iron, as already 
indicated, is easier, and ordinary No. 3 foundry could be bought at 
about 53s. 10d. to 54s. 1d. net, with some special brands still quoted 
nominally 54s, 10d. to 55s, 4d. net, by rail Manchester. Scotch 
iron is fairly steady at about 59s. 6d. net Eglinton, and 60s. Glen- 
garnock, delivered Manchester docks. 

The stronger tone noticeable of late in the finished iron trade is 
fully maintained. Bars meet witha fairly good demand, and most 
of the makers have their books well filled over the ensuing month. 
For Lancashire bars the minimum quotation is £6 10s., with makers 
in some instances declining to contract forward at this figure. 
North Staffordshire bars are firm at £6 12s. 6d. to £6 15s., and 
some advance on these rates is in contemplation. The position as 
regards hoops is similarly satisfactory. Lancashire makers have 
booked fairly large orders for cotton ties at a substantial advance 
on the prices that were being got about two or three months back, 
and there is also a moderately good home demand. Most of the 
manufacturers are now sufficiently full of orders that they do not 
care to entertain further American business, and at a meeting of 
the Hoop Makers’ Association held in Manchester on Tuesday a 
proposal for an advance of 5s. on list rates was under consideration, 
but eventually it was decided not at present to make any official 
move on the current basis, which remains at £7 2s, 6d. random to 
£7 7s. 6d. special cut lengths delivered here, and 2s, 6d, less ship- 
ment. Sheets are steady at about £8 5s, to £8 10s. delivered in 
this district. 

In the steel trade a fairly large weight of business comes forward, 
and quotations all round are strong at full rates. For No. 3 
foundry hematites 70s. to 71s., less 24, remain about the average 
figures, Local-made billets are still quoted £4 16s. 3d. net Man- 
chester, and £4 15s, net Warrington, the low prices at which 
German and Belgian billets are offered preventing the upward 
move which otherwise the local demand would sufficiently warrant. 
For bars some of the makers who have been quoting £6 10s. 
are now asking £6 12s, 6d., but the average basis remains at 
from £6 10s, up to £6 15s.; common steel plates are quoted 
£6 10s, t6 £6 12s, 6d., and it is now only in very ex- 
ceptional cases that anything under £7 is being quoted for 
boiler plates delivered here, I mayadd that the Boiler Plate Makers’ 
Association, which last year was allowed to lapse, is now being re- 
organised on a wider basis, and as, with the exception of arranging 
one or two details, the association may now be regarded as practi- 
cally re-established, this will no doubt help to strengthen prices. 

No material change is noticeablein the situation generally through- 
out the engineering trades. The position, however, as I have 

reviously intimated, varies considerably in different branches. 

achine tool makers in many cases are getting decidedly slack, 
and it is exceptional where orders are not running out much more 
rapidly than they are being replaced. The textile machine trades 
remain generally extremely depressed, although in some special 
departments there is perhaps an improvement, this is scarcel 
sufficient to make itself appreciably felt. On the other pase f 
exceptional activity still prevails amongst electrical engineers, 
the pressure of work increasing if anything. Boilermakers, as 
og sy reported, have more orders on the books than has 

een the case for a considerable time past. Locomotive and 
railway carriage and wagon builders are also in much the same 
position, and builders of small high-speed engines have plenty of 
orders in hand, A good deal of constructive engine work is being 
given out, and on the whole the outlook for most branches of the 
Lancashire engineering trade would seem to be a fairly satisfactory 
one, 

Although the extensive new shops which are being erected at 
the Openshaw Works of Sir W. G, Armstrong, Whitworth, and 
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Co., Limited, and specially laid out for the manufacture of 
armour plates, are scarcely yet finally completed, the firm 
have okeaty secured an important Government contract. Full 
yarticulars have previously nm given in the columns of THE 
ENGINEER with — to the successful trials through which 
plates manufacture by special process at the Openshaw Works 
have passed, and which more than satisfied all the Admiralty 
requirements, As a result of these tests the firm have now 
received an order to manufacture the plates required for the new 
cruiser Lancaster, which is being built at Elswick. The plates 
hitherto tested have been 6in. thick, and have successfully with- 
stood the attack of 1001b. Holtzer projectiles fired from a 6in. 
gun. The firm are now constructing plates 9in. thick, which will 
be tested early in September. 

De Bergue and Co., Limited, of Manchester, are just completing 
for a customer in Germany one of their large multiple punching 
machines, which have been used in connection with nearly all the 
important floating docks that have been made in recent years. 
This machine weighs about 35 tons, and will take in and punch at 
one operation — 27ft. long by 6ft. wide, every hole being 
punched throughout, without the necessity of stopping the machine. 
Recently, in the case of a machine required for the United States, a 
somewhat interesting course of procedure was adopted. It was 
found that the cost of carriage and the Customs duties on the 
machine would be so serious as to be practically prohibitive, and 
ultimately, as the only means of overcoming this dificuity, it was 
arranged to send out the requisite patterns and drawings to the 
States, so that the work of construction could be carried out on the 
spot. This was done, to the advantage of all parties concerned. 

Simpson and Bibby, Pomona Engine Works, Manchester, have 
recently supplied a motor lurry of their special design for town 
cartage work at Capetown, in connection with the Table Bay Har- 
bour Board, This lurry is capable of carrying a load up to four 
tons. 

At the last executive meeting of the British Steel Smelters’ 
Amalgamated Association, held in Manchester, the recent decision 
of the House of Lords on the question of trade union liability was 
brought forward for discussion. It was unanimously agreed that 
this represented a blow at the freedom of the worker, and ultimately 
a resolution was passed instructing the general secretary ‘‘ to use 
every means to assist in furthering any effort that would restore to 
trade unions the privileges and protection which it was commonly 
believed the Trades Union Acts of 1871 conferred upon them,” 
and it was further decided that in the event of a conference being 
called by the Parliamentary Committee of the Trade Union Con- 
gress with respect to this question, all members of the executive 
should attend it. 

Mr. Robert Phillips, who for a number of years was chairman 
and managing director of the Ashbury Carriage Company, Limited, 
died rather suddenly at his residence, Park Avenue, Southport, on 
Saturday last. 

The death is also announced of Mr. John Chadwick, who has for 
the last twenty-seven years filled the post of manager of the 
Oldham Corporation Gasworks. Mr. Chadwick was well known 
and ne respected throughout the coal trade of Lancashire. 

Generally in the coal trade here the position remains much as 
last reported. Buying for winter requirements has not yet set 
in to any sutticient extent to affect very appreciably the demand for 
house-fire qualities, although inquiries are perhaps becoming 
rather more numerous, whilst the holidays in various Lancashire 
manufacturing centres still considerably restrict requirements for 
will and general engineering and other works’ purposes. Collieries 
are kept on short time, averaging about three to four days per 
week, and there is a continued accumulation of stock. In the 
better qualities of round coal fairly large quantities have already 
been put down, but these are not excessive to meet the extra 
requirements of the ordinary winter's demand, and with the ex- 
ception of isolated special clearance sales, prices are steady on the 
recent basis, 

Steam and von coals continue in much the same moderate 
demand that has been reported for some time past, with low prices 
taken for prompt delivery, 8s. 6d. to 9s, at the pit representing 
about average figures, although the general quoted rates are not 
under 9s,, and range up to 9s. 6d. in some instances, Engine fuel, 
although the better qualities are not over plentiful on the market, 
is barely steady at late rates. For best slack 8s. at the pit is about 
the average price that is still being got, but common sorts can be 
bought from 5s, 94. to 6s, per ton, and slack from other districts, 
Derbyshire and Yorkshire especially, still competing at low figures 
in the Lancashire market, which is tending to materially weaken 
the position of local collieries. 

For shipment there is a continued steadily increasing inquiry, 
but this does not appear to help up prices to any appreciable 
extent. Extremely low-cut quotations continue to be made to 
secure shipping orders, and from 9s. 9d. to 10s. 3d. represent about 
the —- basis for common round coal for steam purposes, 
delivered Mersey ports, 

Prices for coke are firmly maintained at the full rates quoted 
recently, averaging 24s, to 25s. good Lancashire foundry cokes, 
13s. to 14s. good washed Lancashire furnace cokes, 12s, 6d. to 13s. 
best washed Yorkshire cokes, and lls. 6d. to 12s, unwashed 
furnace cokes at the ovens, 

Barrow.—There is no change to record in the condition of the 
hematite pig iron trade. Makers are experiencing a good demand 
for iron, but they have little or no iron for prompt sale. They are 
sold forward to some extent, and the present rate of production 
fills short of the tonnage required by consumers, The number of 
furnaces in blast is thirty-five. The stores of warrant iron have 
been reduced during the week by 570 tons, and the amount still 
held is 19,952 tons. This represents a falling off on the year of 
2658 tons. Makers are quoting 63s. per ton net f.o.b, for Bes- 
semer mixed numbers, and warrant sellers quote 61s. 4d., with 
buyers offering 4d. less, 

The steel trade is fully employed in every department, The 
orders in hand represent a large tonnage, and will keep the mills 
well at work for some time to come. In the meantime new busi- 
ness is plentiful, although the rates have to be cut very fine to 
meet the keen competition. Heavy sections of steel rails are at 
£5 5s , and ship-plates are at £6 5s. per ton. Other steel sections 
tind a good sale. 

The engineering and shipbuilding trades present no new features. 
No new orders are to hand, but negotiations are in progress that 
are expected to lead to the placing of orders, 

Iron ore is a good trade at from 12s. to 16s. per ton net at mines, 
according to quality. Spanish ores of the best class are being im- 
ported at 14s, delivered. 

The shipments of iron last week represent 8638 tons, and steel 
8411 tons, an increase in iron of 2371 tons, and in steel an increase 
of 1439 tons. The shipments of iron this year have reached 
221,181 tons, and steel 290,624 tons, a decline on the year in iron 
of 250,785 tons, and in steel an increase of 18,089 tons, 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

THE pits in the South Yorkshire district have been working very 
indifferently during the week, owing to the feast days and holi- 
days, which are now at their height. The diminution in the 
weight of coal brought to bank is thus heavy, but it had been pre- 
pared for by consumers, who laid in stocks in advance. Now that 
the holidays will soon be ended we may expect to see the pits 
more freely employed. The consumption, however, in house coal 
is now at its lowest point, and very little is being bought in the 
open market, Notwithstanding this depression, however, there 
is talk of house coal being advanced. This would seem about the 
worst possible time for any such movement, and it is not likely, if 
it comes off at all, to be general. Values are fairly well main- 
tained, quotations remaining unaltered at 10s. 6d. to 11s, 6d. per 





ton for Barnsley house, and 13s. to 14s. per ton for best Silkstones. 

In steam coal the dispute at Grimsby is still affecting business, 

and at the time of writing there is little prospect of a settlement. 
The export trade is said to be steady, but the volume of business is 
not up to the average, the great Yorkshire port, as well as Goole, 
taking considerably less than last year’s tonnage. For the inland 
trade there is a fair demand, and the railway companies are receiving 
pretty heavy weights under contract. 
"More is doing in gas coal as the gas coalowners yield to 
the pressure of the companies, who are now receiving considerably 
more than the half-crown concession which the coalowners offered 
at the start. 

Engine fuel is in better request, and small fuel has become 
much firmer owing to the diminished output from the pits. Nuts 
make 7s, 6d. to 8s, 6d. per ton, screened slack from 5s. per ton, 
pit slack from 2s, 6d. per ton, Coke continues to improve in price, 
with every prospect of going higher. 

A gratifying feature of the South Yorkshire coal trade is the 
settlement of the dispute at Hemsworth Colliery. The trouble 
arose in the Barnsley and Haigh Moor seams, the Shafton seam 
men coming out, through sheer sympathy, to assist their comrades 
in getting what they wanted. The strike, which has lasted six 
months, has now been settled, it is reported,'on the basis of 
2s. 6d. and 2s, 2d. per ton respectively being paid for coal-getting 
in the Barnsley pa Haigh Moor seams. 

The firmness already noted in the iron trade is maintained. No 
change in quotations for hematites, East or West, from the figures 
given last week. Lincolnshire and Derbyshire irons firm at former 
rates, with every prospect of advance, if activity in demand is 
maintained. Improvement is also reported in Bessemer and 
Siemens steels, and other departments of the steel trade. 

Of late considerable contracts have been made by consumers, 
with the result that the Bessemer and Siemens steel manufacturers 
have now in hand sufficient work to keep them going for some time 
tocome. As yet there has been no pressure from America, as was 
anticipated through the great strike there ; but if it is maintained 
there must be considerable demand, not merely from the States 
themselves, but from Canada and other markets which usually 
look to the States for their supplies. 

The situation is reported as rather better in several of the engi- 
neering houses. At the annual meeting of one large concern the 
other day, the chairman said that the first half of last year had 
been exceedingly prosperous, but trade suddenly fell away in the 
beginning of the latter half, and had continued unsatisfactory to 
the end of it. An improvement, however, had now set in, and 
confidence was expressed that the company would yield better 
results than were then submitted to the shareholders. 

In heavy lathes and similar machines, English designs which em- 
body the best points of English and foreign makes are most in 
demand. Government orders for picks, shovels, heavy hammers, 
and similar tools are being carried out at present to a considerable 
extent, but beyond what the authorities require the general trades 
of the country in these goods is not what could be wished. The 
depression in the coal trade is, of course, responsible for the 
shrinkage in demand, through the exercise of the severest economy 
in the workings. Makers of field and garden tools have had a very 
good season. On the whole, there has been nothing to complain 
of in the call for scythes, sheep shears, and similar articles. 

The 30-ton armature for the Corporation Electric Department 
still lies in the Sheffield Canal, into which it fell on the 14th instant. 
Further } for the raising of the armature have been 
postponed until the barge which it carried down is cleared out of 
the way. The British Thomson-Houston Company has everything 
in readiness for another attempt to move the armature as soon as 
the boat has been lifted. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 

THE improvement in the demand for Cleveland pig iron which 
was expected to follow the holidays, and which in other years has 
been experienced towards the latter part of August, has not yet 
shown itself, and business has continued very dull all the week— 
almost as dull, in fact, as it was last week, when most of the pig 
iron consuming works on Teesside were laid off. The unsettled 
character of the warrant market has had much to do with the 
slackness of buyers, for no one cares to purchase when prices are 
falling, however that may have been brought about. Makers’ 
prices have not declined so quickly as those of warrants, as pro- 
ducers are generally well off for contracts, and expect that the 
autumn will bring a more active state of business, But, so far, the 
business which the Cleveland ironmasters have been doing with the 
Continent is very disappointing. It has not been so poor at this 
season for several years, This month under 30,000 tons of pig iron 
have been sent oversea from the Cleveland district, whereas last 
month the quantity was 50 per cent. more, and in August last year 
nearly double the quantity was sent. German demands have 
not for a long time been lighter than they are at present, 
and the prospects of their increasing much are not good. This 
is of the greatest importance to Cleveland ironmasters, for 
Germany has for the last few years taken much more of our iron 
than all the other foreign countries put together, and far more 
even than was sent ‘to Scotland. There have been months 
within the last three years when Germany has taken two and 
even three times as much as all other over-sea countries put 
together. This year the German ironmasters are reported to 
hold large stocks of their own iron, while merchants have also 
large stocks of Cleveland iron, as have also manufacturers. The 
latter were heavily over bought last year, and their stocks have 
been heavy all the year. This being so, it can hardly be expected 
that there will be much of a demand from Germany this autumn, 
and Belgium and France are in the same category. The German 
ironmasters have so much surplus iron that they are offering it at 
Glasgow at lower figures than will be accepted for Cleveland pig 
iron delivered there, 

The quantity of Cleveland pig iron now being made is a good 
deal less than it was in the autumn of last year, yet it is in excess 
of the requirements, and the stock in Connal’s warrant stores con- 
tinues to be added to almost every day, until now 116,032 tons are 
held, the increase this month having been 6832 tons, making it for 
the year 73,835 tons, which is very unsatisfactory, when it is at the 
same time borne in mind that the production has been reduced 
almost as much. On this showing thenumber of furnaces in opera- 
tion this year should have been four or five fewer than it has been, 
and yet the number at work was less by over a dozen than it wasin 
the autumn of last year. Scarcely enough business has been 
transacted in Cleveland iron this week to determine the prices, but 
No. 3 has been generally quoted at 45s. 6d. per ton for prompt 
delivery, and in some cases 45s, 44d. was not refused, though, as a 
rule, even that would not be given when Cleveland warrants have 
been in the neighbourhood of 45s. cash. No, 1 has been steady at 
47s, 9d., No. 4 foundry has dropped to 44s., grey forge to 43s., 
mottled to 42s, 9d., and white to 42s. 6d. 

A much more favourable report can be given with t to 
the hematite iron trade than is cited above for Cleveland pig iron, 
for business is fairly brisk, and while prices of Cleveland pig iron 
decline, those of hematite improve. Again, while the production 
of Cleveland pig iron is in excess of requirements, that of hematite 
is notup to what the market needs ; in fact, the difficulty experienced 
in getting full supplies of hematite iron is considerable, and the 
production of more furnaces could readily be taken up. That iron- 
masters are so slow about re-starting furnaces to produce hematite 
iron is due to the fact that coke is scarce, and to re-light furnaces, 
and soincrease the demands, would intensify the difficulty of getting 
it ; that would necessarily lead sellers to further advance the prices 
of coke, and already coke is relatively dearer than pig iron. 

More coke might be made as there are plenty of idle ovens, but 
there is a restricted output of coking coal, and besides this, coal- 





owners can sell the coal to better advantage as coal than if they 
convert it into coke. Outside what is required to meet the regular 
contracts there is little coke now being made. Pig iron makers 
could probably get over this coke question by setting some of the 
furnaces that are now making ordinary Cleveland iron to produce 
hematite iron, as there is tco much of the former and too little of 
the latter made, The number of furnaces in operation need not 
in that case be increased, and the consumption of coke would 
rather be reduced. That will probably be the course the Cleveland 
ironmasters will take to remedy the existing state of affairs, 
Mixed numbers of East Coast hematite pig iron have been 
realising not less than 59s. per ton this week, and now nearly all 
the producers are quoting 60s. No. 1 hematite iron has been 
raised to 61s., and hematite forge is not under 54s. Rubio ore is 
strong at 15s, 9d. per ton c.i.f, Tees, and imports have been large 
this month. The heavier imports have led to an increase in the 
rates of freight, 5s. 6d. per ton being this week’s quotation from 
Bilbao to Tees, 

The exports of pig iron from the Cleveland district have this 
month been poor; up to Wednesday night they only reached 
75,127 tons, as compared with 94,953 tons last month, and 
86,106 tons in August last year to 28th. 

Prices are well. maintained in all branches of the finished iron 
and steel industries, and though the giving out of further orders 
has become somewhat slack, producers are so well supplied with 
contracts that they have no difficulty in keeping their mills fully 
going, and are likely to be able to do this for the remainder of the 
year ; in fact, prospects in the finished trades are quite encouraging, 
The price of steel ship plates is £6 5s.; iron ship plates, £6 17s. 6d.; 
steel boiler plates, £7 15s.; steel ship angles, £6; packing iron, 
£6; steel sheets, £8 10s.; iron sheets, £8; steel hoops, £7 ; 
common iron bars, £6 5s.; best bars, £6 15s., all less 24 per cent, 
f.0.t. 

It is reported that one of our Tyneside shipbuilders has bought 
a quantity of German steel ship plates at prices which compare very 
favourably with the figures quoted by local producers. This will 
be the first time on record that plates have been imported into this 
district from the Continent, but American plates have been 
received. Heavy steel rails are quoted at £5 10s. net at works, 
but buying is again slack, as it is also for c.i. railway chairs, the 
price of which is about £6 12s. 6d. net. The bolt, nut, and rivet 
works are very well occupied, having profited greatly by the 
revival of activity in shipbuilding. Iron ship rivets are now quoted 
at £8 7s. 6d., and steel ship rivets at £9 per ton, while steel boiler 
rivets are at £9 10s, The wire works have good orders on hand, 
and manufacturers do not anticipate any slackening of operations 
for some months at any rate. 

A question of considerable importance was referred to at the 
annual meeting of Messrs. John Abbot and Co., Park Ironworks, 
Gateshead. It relates to the time lost by a section of their work- 
men. It appears that the men absolutely refuse to work except on 
day wages, whereas the firm are desirous to continue the old 
system of payment by results. For two and a-half years the men 
have caused trouble on this ground, and have made a dead set 
against every foreman put over them. The consequence has been 
that while the standing charges, caiculated on a large output, have 
remained the same, the time actually worked has been so curtailed 
by the men that the loss in that department alone would last year 
have sufficed to pay a good dividend on the whole of the shares, if 
work had been carried on as it should have been. It was hinted 
that it might be necessary, if the present state of affairs was not 
altered, to abandon that branch of the company’s operations. The 
complaint of lost time is very general in the engineering works. 
On Teesside, though the men had a full week’s holiday last week, 
very few of them returned to work on Monday, and a good many 
took two extra days. To some extent this was also the case at the 
shipyards. 

The coal trade shows much activity ; indeed, coalowners find 
that they cannot well satisfy all the demands that are made upon 
them for steam and gas coals for delivery over the next two 


months. Mostly they have sold all they are likely to raise in 
September, and both that and October will be excellent periods 
for shipments. Both steam and gas coals have been heavily 


bought for delivery this season to Baltic ports, and there are in- 
quiries for gas coal to be delivered at Mediterranean ports over 
the first six months of next year. Prices on the whole are very 
satisfactory, best steam coal realising up to 13s. 9d. per ton f.o.b., 
and 13s. will be paid without demur for next quarter’s delivery, 
but producers want at least 13s. 6d. Best gas coals have been 
sold this week at 11s, 9d. per ton f.o.b., but best sorts are pretty 
nearly unobtainable either from coalowners or merchants, so that 
consumers have to content themselves with second qualities, for 
which they have to pay lls. per ton f.o.b. Bunkers are at 11s. to 
lls. 3d. per ton f.o.b, Blast furnace coke of medium quality can- 
not well be met with under lis. 6d. per ton at the Middlesbrough 
furnaces, and the supply falls short of the requirements, 








WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 

Tue Americans having tried to get a footing in the Welsh 
market with their steel bars, with very indifferent success, are now 
trying to capture some of the Welsh coal trade with France, Rio, 
and other quarters. So far the coalowners of Cardiff and Newport 
are little moved. The experiment is, of course, noted, but the 
holiday season is not yet over, and until the gathering on Change 
assumes its normal character, one must wait for trustworthy 
opinion. A very little time ago, when the coal tax import was 
prominent, a large buyer in France said that Welsh coal was the 
best of competitive coals, and must be had, tax or no tax. Prices 
on delivery and behaviour of American steam coal on exhaustive 
trial in France are problems yet unsolved. 

It was stated with authority on Change, Cardiff, this week, that 
a good deal of satisfactory business has been booked over Septem- 
ber into October, and. that prices are fairly maintained. An 
impression prevails that no change of any account is likely for a 
time. The first slight sign of stronger life in the house coul trade 
has been given. With the coming on of September an improve- 
ment appears certain. Much depends upon the weather for its 
continuance and improvement. Mid-week, the leading features 
of the steam coal trade at Cardiff could be expressed in two words, 
scarce and firm, as regards best and good seconds. The best 
small, which has had a good run, has been a trifle easier of late. 
Monmouthshire coals are in good demand, and the house coal 
market is firmer, with a tendency to improve. ‘ 

Closing quotations were as follows :—Best steam, 18s, 6d. to 19s. ; 
best seconds, 17s. 6d. to 18s.; ordinary seconds from 17s.; —- 
lis. 9d. to 16s.; special smalls, lls. 6d. to 11s. 9d.; best, 10s, 6d. 
to 10s, 9d.; seconds, 10s. to 10s. 3d.; inferior sorts from 9s.; best 
Monmouthshire large, 16s. to 16s. 3d.; seconds, 14s. 9d. to 15s. 3d.; 
best house coal, 16s. to 17s.; No. 3 Rhondda, 16s. to 16s. 3d.; 
brush, 13s, to 13s. 3d.; small, 10s. to 10s. 3d.; No. 2 Rhondda, 
13s. 6d. to 14s.; through and through, 10s. 3d, to 10s, 6d.; small, 
8s. 6d. to 8s. 9d. 

Patent fuel prices are steady ; prices, 163. to 16s. 6d. Coke 
continues in good demand, and large shipments foreign are being 
made this week, one of 1000 tons to Monte Video ; prices, furnace, 
16s, to 17s.; foundry, 19s. to 20s. ‘ 

Cardiff sent away three important cargoes of patent fuel this 
jg ba 50 tons to Hong Kong, 850 tonsto La Guavra, and 650 tons 
to Bilbao. . 

Exports of coal from Cardiff are increasing, and on Tuesda, 
thirty-three cargoes were despatched, a larger number than a 
but it is noticeable that cargoes to France are not quite so 
numerous as formerly, only seven having been sent up to mid-week. 
Genoa shipments are large in comparison. Swansea coal trade 
with France is better maintained. Last week the total coal ship- 
ments from that port were 46,343 tons, and of this total France 
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tok nearly 19,000 tons, Italy a good second with 11,706 tons, 
and Germany third with 5055 tons. In patent fuel Swansea keeps 
the lead, having despatched over 11,000 tons last week, Alex- 
andria taking 3500 tons, Spain 5225 tons, and Italy 2100 tons 
France only took 660 tons. Newport coal trade is improving, and 
shipments, both foreign and coastwise, are growing in volume. 

Pitwood is again better, notwithstanding the fact that a good 
deal of wood has come in from Ireland, France, and Spain. 
Cardiff and Newport prices this week were 18s. 6d. to 18s. 9d. 
Swansea coal trade is better, and collieries are working more 
regularly. A couple of seams at Birchgrove were inactive, other- 
wise there was not much reason for complaint. Velinfra will start 
this week. Best house coal is increasing in demand. Closing 
prices Swansea f.o.b. cash, less 24 thirty days, were as follows :— 
Anthracite, 23s. to 24s.; seconds, 20s. to 2ls.; best large, 18s. 6d. 
to 193. 6d.; red vein, 13s. to 13s. 6d.; rubbly culm, 6s. to 6s. 3d.; 
steam coals, 17s. 6d. to 18s. 6d.; seconds, 16s. to 16s. 6d.; bunkers, 
lls. 3d. to 11s, 6d.; small, 8s. 6d. to 10s. 9d. House coals: No. 3 
Rhondda, 163. 6d. to 17s.; through, 13s. 6d. to 14s, 6d.; small, 
10s. 61. to lls. 6d. Patent fuel, 15s. 6d. to 16s. 6d. Coke: 
furnace, 14s. 9d. to 15s. 6d.; best foundry, 18s. to 20s. Pitwood, 
18s. 64. to 19s. into trucks, 

The Newport Corporation had before them on Monday the 
estimate for the construction of the Wentwood scheme. It will be 
remembered that the tender of a Glasgow firm for £94,596 was 
originally accepted, but great difficulties presented themselves, 
principally the porous nature of the strata, and the contract was 
cancelled. The Corporation then acted in the same way as Cardiff, 
and undertook the work, which, up to date, has cost £275,000. 
The estimate now prepared by the Corporation engineer, and the 
specialist, Mr. Baldwin Latham, was given at the meeting as 
£400,000 for the total scheme. 

Water difficulties, in the early part of the week, seriously affected 
Ebbw Vale, and the supply from the Council’s waterworks was re- 
ported to have failed, affecting a wide district. This the heavy 
rain may correct. The Merthyr and Dowlais supplies hold out well, 
and the works remain unaffected. Cardiff, also, has ample yet in 
store. The storms and downpour seriously affected the North 
Walian passenger and coasting service this week. 

At the ordinary half-yearly meeting of the Milford Docks Com- 
pany, this week, the Berehaven scheme was sharply criticised, and 
statements brought forward to support the contention that Milford 
is the proper port. The hali-year’s profits amounted to £500, and 
if maintained for this half would give them 5 per cent. The fish- 
ing prospects, owing to the Grimsby strike, were likely to show a 
record. With reference to the Freystrop Colliery, it was likely 
that an output was near at hand. 

The South crop of the Welsh coalfield is receiving attention, and 
developments are expected in the district between Llanharran and 
Bryncethin. Several spirited undertakings are on foot by Ponty- 
pridd capitalists and others. The Cambrian and Brecon 
Railway have handled an enormous passenger traffic of late, 
aud I have had personal knowledge of method and management. 
This season notable improvements have been carried out, all 
with a view to increased safety and punctuality, and in the matter 
of the first it is gratifying to add that, notwithstanding the length 
of the route from Euston-road, Birmingham, Manchester, and 
Cardiff, to the remotest parts of North Wales, not a single acci- 
dent has occurred. With respect to punctuality, the great mass 
of traffic has been handled with every attention to this great de- 
sideratum, but delays are unavoidable whenever half a dozen busy 
lines are tacked to one another. One direct line from the North 
Wales coast on the one hand, to Cardiff on the other, under one 
direction and management, would give greater punctuality than 
when, as at present, the Cambrian and Brecon impinge on half 
a dozen lines with which they run in connection. Both general 
managers, Cambrian and Brecon, are evidently indefatigable in 
their labours for passengers’ benefit, and this in addition to an 
expanding goods traffic, 

The iron and steel trades are active, some branches particularly 
so. The increased demand for steel bars by the tin-plate works is 
welcomed even more than that of steel rails, which latter, especially 
for foreign customers, can rarely be handled with the same 
despatch. At most works bar mills are busy. In the Swansea 
district the extra make is well covered by the requirements. The 
Duffryn furnaces are again in full work, five are smelting at Upper 
Forest, five at Landore, and two at Cwmfelin. In the Bessemer 
district agents are resident for the inspection of rails for India, 
and home lines have put in substantial demands, while colliery 
sections are in steady request. This week a very large consign- 
ment of Spanish ore came to hand, Cyfarthfa figuring strongly. 
The Swansea import was over 3000 tons. 

On ’Change Swansea, mid-week, Scotch pig iron was reported as 
having fallen about 10d. since my last despatch, Middlesbrough 
1s, 3d., and hematite 6d. per ton. This was not regarded as serious, 
and the comment was that the market was practically unchanged. 
Iron and steel quotations are maintained firmly. With reference to 
tin-plate an increase has taken place in stock, shipments again 
being less than make. At present stocks amount to 71,275 boxes, 
a strong contrast to the figures of this time last year, when they 
were over 171,000 boxes. The Chinese, Japanese, and Rassian 
cargoes now preparing will greatly reduce ‘the stocks, which makers 
say are not ‘‘sufficiently large to conduct the trade.” Pressure is 
being exerted for deliveries, as sale plates are scarce, and it is 
noticeable that contracts are being made for forward delivery at the 
present market quotations. 

The latest list of quotations issued from ’Change is as follows :— 
Pig iron Glasgow warrants, 53s. 6d. to 53s. 54d. cash buyers; 
Middlesbrough No, 3, 45s. 2d., 45s. 1d. to 453. 4d.; hematite 
warrants, 61s. to 61s. 6d. for mixed numbers ; Welsh bars, £6 10s. 
to £3 12s. 6d.; sheet iron, £810s. to £8 12s. 6d.; steel sheets, 
£8 103s. to £8 17s. 6d.; Bessemer steel tin-plate bars, £5 53.; 
Siemens best, £5 5s.; steel rails, heavy, £5103. to £5 17s. 6d.; 
light, £5 10s. to £7 10s. 

Tin- plates: Bessemer steel cokes, 15s. 3d. to 15:. 6J.; Siemens, 
153, 64. to 15s, 9d.; ternes, per double box, 26 by 20, 29s, to 3ls.; 
best charcoal, 16s. 6d. to 17s.; big sheets for galvanising, 6ft. by 
3ft. by 30g. per ton, £11 53. to £11 15s.; finished black plate, 
£11 103. to £1115s. Block tin, £115 15s. to £111; copper, Chili 
bars, £66 12s. 64. to £37; spelter, £17; lead, £12; iron ore, 
14s, 6d. to 15s. 6d. 

All spelter works busy but one at Morriston. Landore industries 
active. At the Mannesmann fine consignments of seamless tubes 
are being despatched. 

The whole of the Welsh iron and steel districts were startled 
mid-week by a report, in a prominent Welsh daily, to the effect 
that a combination of the Dowlais and Cyfarthfa companies was on 
the carpet. If effected I shall notice the promotion in due course, 
but the leading managers have no official knowledge of the matter, 
and all that can now be stated is that a rumour of purchase or 
combination is afloat. There are many reasons for questioning its 
accuracy. On the other hand, the success of the Dowlais flotation, 
coupled with the non-residence of the Crawshay proprietary, 
might suggest the possibility of relinquishing responsibilities when 
competition is growing intense and labour difficulties difficult to 
manage. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THE iron trade has not shown any improvement in the past week. 
Business on Change in Glasgow has been remarkably quiet, the 
consumers of raw iron being almost out of the market for the 
present. Prices have been maintained at a rate which the users of 
iron do not care to pay in view of the unsatisfactory figures 
obtained for manufactured iron and steel. At the moment buyers 
and sellers seem to be alike of opinion that the market is ultimately 
likely to turn in their favour, and there are undoubtedly considera- 
tions of importance apparently favourable to both parties. 





The stocks of pig iron in Scotland are remarkably low, and some 
reduction has taken place since last report in the warrant stores. 
It is not thought that makers have added materially to their 
holdings, but of this there is, of course, no absolute certainty, as 
reliable statistics are not available. Pig iron in America has been 
falling in price, and there are rumours of probable purchases of 
both United States and continental pigs, but in neither case can 
any reliable information be obtained of the stat ts made. 

The Glasgow pig iron market, which was firm inits tendency last 
week, has assumed an easier turn in the last few days. A small 
business has been done in Scotch warrants at 53s. 6d. cash and 
53s. 3d. one month. The transactions in Cleveland warrants have 
been at 45s. 2d. and 45s. ld. cash, and 45s. 4d. to 453. 2d. one 
month. There is practically no business in Cumberland warrants, 
which are very scarce and quoted at 61s. per ton. 

Merchants quote Scotch hematite pigs 62s. 6d. for delivery in 
railway trucks at the steel works, and a fair quantity of this 
material is going into consumption. 

The prices of Scotch makers’ pigs are steady. G.M.B., No. 1, 
is quoted at Glasgow 55s.; No. p 54s. ; Govan, No. 1, 56s.; No. 3, 
54s.; Carnbroe, No. 1, 56s. 6d.; No. 3, 54s.; Clyde, No. 1, 66s.; No. 3, 
56s.; Gartsherrie, No. 1, 67s.; No. 3, 56s. 6d.; Calder, No. 1, 
67s.; No. 3, 57s.; Langloan, No. 1, 69s. ; No. 3, 58s.; Summerlee, 
No. 1, 70s.; No. 3, 57s. 6d.; Coltness, No. 1, 72s.; No. 3, 583.; 
Glengarnock at Ardrossan, No. 1, 67s. 6d.; No. 3, 56s.; Eglinton 
at Ardrossan or Troon and Dalmellington at Ayr, Nos. 1, 
56s. 6d.; Nos. 3. 54s. 6d.; Shotts, at Leith, No. 1, 70s. ; No. 3, 
58s.; Carron, at Grangemouth, No. 1, 67s. 6d.; No, 3, 57s. 6d. 
per ton. 

There are 76 furnaces in blast in Scotland, compared with 80 at 
this time last year, and of the total 42 are producing hematite, 32 
ordinary, and 2 basic iron. Since last report three furnaces have 
been changed from ordinary to hematite. All the furnaces are 
silent at Dalmellington Ironworks, and there are no furnaces 
making ordinary pig iron at Wishaw, Glengarnock, Langloan, Monk- 
land, or Clyde. 

Scotch founders have been using increasing qualities of Cleveland 
pigs, the price being favourable as compared with that of Scotch 
iron at the present time. The arrivals of Middlesbrough pigs at 
Grangemouth in the past week amounted to 6681 tons, being 1081 
less than in the corresponding week, but there has been a total 
increase in these imports since the beginning of the year of 
110,227 tons, compared with the aggregate import in the corre- 
sponding period of 1900. 

‘Lhere is general quietness in the finished iron and steel depart- 
ments, so far as new business is concerned, but many firms have 
good orders in hand, and most are likely to be well employed for 
sometime. Fears of a disorganisation of the coal trade have served 
to keep prices of malleable iron and steel fairly steady ; and while 
users are looking for concessions in price, the high cost of production 
renders it necessary that makers should, if possible, maintain 
current figures. 

The inquiry for coal for shipment has rather fallen away in the 
last few days, and an easier feeling characterises the market. 
Shipments of coal from Scottish ports in the past week amounted 
to 218,981 tons, compared with 232,924 in the preceding week, and 
250,098 in the corresponding week of last year. The market was 
sensitive last week in consequence of fears of a strike of colliers, 
but there is now considerable hope of such an occurrence being 
averted, both employers and workmen having decided to refer the 
question of a reduction of wages to arbitration. Coal prices are 
nominally without change, but, as already hinted, the tendency is 
easier. 











NOTES FROM GERMANY. 
(From our own Correspondent.) 

ON the iron market in this country the position all round remains 
exceptionally dull and unfavourable, andjthe accounts that have been 
received during the week show the tendency in most departments 
to be in a downward direction. In the pig iron business a further 
falling off in demand was generally noticed ; stocks increase. The 
scrap iron market, too, is very quiet, and quotations are so low 
that a further decrease appears almost impossible. 

The reserve among consumers and a general want of animation 
is very marked in the manufactured iron trade, the demand on 
home account being limited in the extreme. Export is tolerably 
good, and shows an improvement for the first two quarters of the 
year. Billets and blooms find a specially good market in America ; 
prices for inland as well as for foreign consumption remain low. 
At a recent sale at the Rombacher Hiille, billets were sold at 
M. 77°18 p.t. at works ; at a previous sale M. 78°02 p.t. had been 
realised, Girders, too, are very depressed, and the mills, in order 
to keep upa moderately good activity, have been compelled to sell 
girders below the current list prices ; in some instances less than 
M. 90 p.t. is reported to have been taken. Also in the hardware 
and steel industry very little life is stirring, and many shops in 
the Westphalian districts only work three days per week, and the 
Solingen arms factories likewise complain of a want of orders, and 
report their business to be extremely unsatisfactory at present. 

Demand and sale on the German coal market are limited; an 
improvement is, however, anticipated for September. Shipments 
of coal from Ruhrort Harbour were, for July of present year, 
503,271 t., or 100,502 t. more than during the same period in the 
year before. To Holland 121,308t. were sent, or 48,962 t. more 
than during the corresponding period in the year before ; to Belgium 
69,281 t., or 12,365 t. more than in July last year. Deliveries of 
coal to the Ruhrort Harbour were 511,193 t. for July, 1901, which 
is 58,024 t. more than in July last year. Total deliveries in coal 
and coke to the Ruhrort Harbour from January Ist to end of July 
of present year were 2,801,447 t., or 139,760 t. more than in 1900, 
and shipments from Ruhrort during the above period were 
2,687,363 t., or 89,079 t. less than in the corresponding period last 
year. 

The iron and steel trades in Austria-Hungary remain as last 
reported, dulness prevailing in the various departments. Prices 
are, on the whole, a shade easier than last month ; the amount of 
fresh work offering is so small that makers are willing to go down 
lower than they ever did before, but even the ridiculously low 
quotations now accepted cannot induce consumers to buy more 
than what is absolutely necessary. 

The unfavourable reports that continue to be given of the Austro- 
Hungarian iron marketare having a decidedly detrimental influence 
on the coal market, which shows increasing dulness both as regards 
prices and inquiry. 

An irregular demand only is coming forward for crude iron in 
France, and quotations have fallen quite 2f. p.t. for forge pig, 
against what was quoted in the beginning of July ; for some sorts 
of pig iron quotations are 5f. p.t. lower than in July, only basic 
remains unaltered. 

Activity at some’establishments has improved in Belgium, pro- 
bably owing to some orders from England that have been secured, 
but the tone of the iron market generally continues anything but 
lively, and stocks in pig iron have shown a further increase. 

Only the construction shops are briskly occupied, especially those 
engaged in the production of railway material, which is in very 
good demand both for the State Railways and for private lines. 
The present prices for raw and for manufactured iron show a 
considerable falling off against the quotations that were ruling at 
this time last year. 

Foundry pig is sold at 58f. p.t., against 105f. p.t. last year ; 
Luxemburg forge pig, 49f. p.t., against 90f. p.t.; Charleroi forge 
pig, 53f. p.t., against 95f. p.t.; basic, 65f., against 110f.; bars, 
No, 2, for export, 127°50f., against 185f. f.o.b. Antwerp ; for home 
consumption, 137 *50f. isquoted, against 190f. ; girders, export, 110f., 
against 180f.; inland quotation, 130f., against 185f.; iron plates for 
export, 140f., against 205f.; the same in steel, 145f., against 230f.; 
iron plates for home consumption, 145f., against 210f.; steel plates, 
150f., against 235f.; steel rails, 115f., against 160f. p.t. last year. 





Official statements show the output of forge pig in Belgium, during 
the first two quarters of the year, to have been 79,000 t.; foundry 

ig, 39,340 t.; and steel, 258,500 t. In July of present year 23 
Binet furnaces were in blow in Belgium, out of 39 existing ; in 
the Charleroi district only 6 blast furnaces are in blow, 10 
having been blown out ; in the Liége district 12 are in blast, and 5 
damped down or put out; and in the Luxembourg district 5 
blast furnaces are in operation. Belgian export in iron and 
steel during the first seven months of the year shows a decrease 
of 62,000 t., against the same period in 1900. 

Belgian coalowners still find themselves compelled to grant con- 
cessions in price if they wish to do any business ; but, in spite of 
this, orders appear to be getting more scarce every week, and stocks 
are increasing. 

According to the Neue Ziiricher Zeitung, the Swiss North- 
Eastern Railway have placed their requirements of 105,000 t, 
coal for 1902 at 600,000f. less than in 1901. 








AMERICAN NOTES. 
(From our own Correspondent.) 
New York, August 22nd, 

VERY much interest centres in the steel strike. The U.S.5, 
Corporation is making some little headway, but the Amalgamated 
Association answers by countermoves that leave both contestants 
in about the same position. To go into a little detail, new mills of 
the Painter plant have been started at Pittsburgh, also Clark’s 10in, 
mill, There are rumours of importing men from Europe under 
the assurance of steady employment. The Steel Corporation 
announces to-day it will pursue its policy more vigorously of start- 
ing up its non-union mills, but newly-starting independent plants 
are now in the market for workmen, The strikers hoped to have 
the 3000 men or more at the Duquesne plant go out this week, 
but at present writing they are sull at work. Wages have been 
advanced at the National Tube Works, and work willgoon. There 
are threats abroad that the steel works at Joliet may be removed 
to Chicago. An important move was made by the workmen in 
the Brown-Bonnell plant of the Republic Iron and Steel Company 
at Sharon to work in three shifts of eight hours each. The inde- 
pendent steelmakers have all advanced prices during the past week, 
and further advances are certain. ‘The independent miils are all 
swamped with orders. ; 

The steel rail output has not been affected by the strike. So 
far orders for 125,000 tons steel rails have been booked for 1902 
delivery. The annual steel rail capacity of the country is as follows : 
—Carnegie, 750,000 tons; Federal, 1,100,000 tons; National, 
300,000 tons ; Pennsylvania, 550,000 tons; Lackawanna, 500,000 
tons ; Cambria, 500,000 tons ; Colorado, 200,000 tons, This latter 
works is increasing its capacity 100,000 tons, and the Tennessee 
C, and J, Company is also creating capacity for a like amount. 

Negotiations are now in progress to learn the lowest figures at 
which the present owners will sell the Panama Canal. The United 
States Government has sent three or four of its best battleships there. 
Congress will consider the report next winter. 

Enormous quantities of wheat are being exported, and much of 
it is finding its way to Quebec, where four vessels of Morgan’s 
Leyland line are engaged in thetrade. Therailroads are congested 
with traffic, especially in Kansas. ‘Traffic conditions were never 
better. All railroads have their surplus rolling stock in readiness 
for the September and October rush. Crop reports, except as to 
corn, are improving daily. Settlers continue to emigrate in vast 
numbers to the north-west. Labourers in train loads are hurrying 
to western fields for harvest work. From July lst to August 19th, 
flour exports in barrels, 3,303,244, against 1,890,050; wheat, 
33,894,838 bushels, against 9,189,620 bushels, same time last year ; 
corn, 9,682,829 bushels, against 29,927,847 bushels. Baltimore and 
Galveston are getting the bulk of the increase. 








THE NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 

STeAM coal in good demand, and prices keep firm for all descrip- 
tions. House coal in firm request. Exports for week ending 
August 24th were:—Coal: Foreign, 54,605 tons; coastwise, 
17,472 tons. Imports for week ending August 27th :—Pig iron 
195 tons; scrap, 110 tons; old rails, 150 tons; deals, 1320 loads ; 
pitwood, 9445 loads, 

Coal: Best steam, 16s. to 16s. 6d.; seconds, 14s. 6d. to 15s.; 
house coal, best, 17s.; dock screenings, 10s.; colliery small, 9s. 6d. 
to 10s. Pig iron:—Scotch warrants, 53s. 2d.; hematite warrants, 
61s. 6d. f.o.b. Cumberland prompt; Middlesbrough, No. 3, 45s. 14d. 
Iron ore: Rubio, 14s. 3d. to 14s. 6d.; Tafna, 15s. 6d. Steel: 
Rails, heavy sections, £5 10s, to £5 17s. 6d. ; light ditto, £6 10s. to 
£7 10s. f.0.b.; Bessemer steel tin-plate bars, £5 5s, ; Siemens steel 
tin-plate bars, £5 5s., all delivered in the district, cash. Tin- 
plates: Bessemer steel, coke, 15s. to 15s. 6d.; Siemens, coke finish, 
15s, 6d. to 15s. 9d. Pitwood, 17s. 6d. to 18s., ex-ship. London 
Exchange telegram: Copper, £66 11s. 3d. Straits tin, £116. 








STEAM HAMMERS AT THE GLasGoW EXHIBITION —The s‘eam 
hammer exhibited by Mr. John Cochrane, and illustrated in our 
impression for August 16th, is not fitted with automatic gear. 
The standard hammers made by the firm are fitted or not with 
this gear at the desire of the purchaser, The description given of 
the piston valve is perhaps not quiteclear. The steam is admitted 
between the two collars of the piston valve, thus putting it in 
equilibrium, The valve has iin. lap on both steam and exhaust 
edges. The hammer tup can be raised and held in any pusition 
by admitting steam on the underside to balance the deadweight. 

THe New Royat Yacut.—tThe satis‘action afforded by the 
success of the new Royal yacht in her experimental cruise w 
Gibraltar and back will not be confined to the service, but wiil be 
shared by the country generally. Few ships have had greater 
troubles; no ship has had a greater swarm of critics ; about no ship 
has the imaginative faculty been more industrivusly exercised. 
She has, however, outlived her troubles and survived the oppression 
of sneers and hypercriticism. When she left Portsmouth about a 
fortnight ago for a sea cruise, in which she was to try her stability 
in a seaway, there was every chance of the trip proving a failure, 
as there seemed very little probability of her finding weather 
sufficiently rough to try her seaworthiness. Happily, however, 
that difficulty was overcome by a heavy wind and ground swell 
which took her abeam in the Bay of Biscay ; and she rose to the 
occasion admirably. Commodore Lambton was quick to seize his 
opportunity, and just as Lord Wolseley laid down the principle 
that it is a soldier’s duty to try to be killed, so the captain conceived 
it his duty to try to sink his ship, provided Father Neptune should 
prove his master in a well-fought duel. Commodore Lambton was 
sanguine that the yacht could stand a good deal of bad weather, 
and so he put her about from point to point in the teeth of a heavy 
wind to see how far she could stand thestrain. He made her pitch 
and roll. From the port bow to the starboard quarter he brought 
the yacht up to the wind, and, in the captain’s own words, she 
“behaved splendidly.” And not only did the ship behave well, 
but her machinery so exceeded expectations that it was not 
necessary either to coal or water at Gibraltar. There is no doubt 
that in the broad Atlantic the new Victoria and Albert would be 
very “‘lively,” but though this would only go to prove her stability, 
it is not a characteristic that should be too prominently displayed 
when Royal ladies and children are on board. But as the yacht is 
never likely to see much service in the Atlantic one need not raise 
unnecessary qualms. What we have ascertained is that the yacht 
has a radius of 2500 miles without taking in coal or water, and that 
she is a most excellent sea boat in the worst weather likely to be 
Sea by members of the Royal Family.— Western Morning 

ews. 





= Sa 





Ava. 30, 1901 


THE ENGINEER 


te 
0%) 
or 








LAUNCHES AND TRIAL TRIPS. 


SoESTDYK, steel screw steamer; to the order 
of, the Holland- American Jine, Rotterdam ; 
dimensions, 413ft. long, and measuerment capacity 
of 13,000 tons; engines, triple-expansion, 28in., 
46in., 77in., ‘48in. stroke, pressure 180 lb.; 
constructed by, Richardson, Westgarth, and Co., 
Limited ; speed of 12} knots was attained ; trial 
trip, August 20th, 

CALLIOPE, spar deck cargo steamer ; built by, 
k. Craggs and Sons, Middlesbrough ; to the order 
of, Gladstone and Co., West Hartlepool ; to 
carry, 6350 tons deadweight ; engines, triple- 
expansion, 26in., 42sin., 69hin., and 45in., 
pressure 180 Ib, ; constructed by, Blair and Co, 
Limited ; 18-knot course was covered in one hour 
and twenty minutes ; trial trip, August 21st. 

HARELDA, built by, Wigham Richardson and 
Co., Limited ; to the order of, Cork Steamship 
Company, Limited ; dimensions, 255ft. long, 
334ft. beam; engines, by builders of vessel ; 
speed 124 knots; trial trip, August 24th. 











CATALOGUES. 


WarD AND GOLDSTONE, Dutton-steet, Strange- 
ways, Manchester.— Pamphlet of electrical 
supplies. 

Bon AccorD ACETYLENE CoMpPaNy, King- 
street, Aberdeen.—New illustrated catalogue of 
acetylene gas apparatus 

DrumM ENGINEERING Company, Charles-street, 
Bradford.—Catalogue and price lists of drum 
pumps fitted for driving by hand or belt. 

Rost. W. BLacKWELL AND Co , Limited, City- 
road, London.—Catalogue of I.T.E 





E. ‘‘ laminated 
edgewise ” circuit breakers up to 12,000 ampéres 
capacity. 

GRAHAM Morton anp Co, Limited, Black 
Bull-street, Leeds.—Pamphiet illustrating some 
of the elevating and conveying machinery 
erected by this company. 

MacLalne’s Patent Perrect Piston COMPANY, 
Limited, Ulster-chambers, Belfast.—Sheets of 
illustrations of this firm’s special pistons, piston 
rings, and safety tail shafts. 

BritISH WESTINGHOUSE ELECTRIC AND MANv- 
FACTURING Company, Limited.—Souvenir of the 
ceremony of laying the corner-stone at the new 
works in Trafford Park, Manchester. 

JOHNSON-LUNDELL ELEecrric Traction Com- 
PANY, Limited, Soho-square, London.—Illustrated 
book desc ribing the construction and operation 
of the Johnson-Lundell power and lighting 
generators, 

CoMPAGNIE GENERALE ELECTRIQUE, Nancy— 
Agents, the Sun . Electrical Company, Limited, 
Charing Cross-road, London.—Catalogue of elec- 
trical machinery, including dynamos, motors and 
transformers. 

ENGINEERING price list, July, 1901. Home 
edition.—This is a buyers’ guide to the engineer- 
ing, building, and kindred trades, printed and 
published by Jas. Truscott and Son, Suffolk-lane, 
London. Itis handsomely bound and printed and 
copiously indexed. 

JoserH Dixon Crvucip_e Company, 28, Vic- 
toria-street, Westminster.—We have received 
from this company some blacklead pencils, which 
are intended to advertise their pure flake graphite 
and graphite pipe joint compound. If these 
materials equal in merit the pencils we have 
received, we can recommend them to our readers. 

ANDREW Barciay, SONS, AND Co., Limited, 
Caledonian Works, Kilmarnock.—Locomotive 
book C, containing illustrations of a few types of 
Barclay’s tank locomotives. We have also 
received booklet B, containing illustrations of a 
few types of locomotives, which has been got up 
for the Glasgow Exhibition. Both books are 
excellently appointed. 

Rost. W. BLacKWELL AND Co., Limited, City- 
road, London.—Catalogue No. 39 of ‘‘ Column” 
type electric measuring instruments. Broadly, 
the principle on which the operation is based 
consists in causing the variations in the current 
to be measured to control the variation in 
pressure of a body of air in a closed vessel, this 
variation being in turn indicated by the rise and 
fall of a column of non-volatile liquid in a glass 
tube, at the back of which is secured the scale. 








NAVAL ENGINEER APPOINTMENTS.—The follow- 
ing appointments have been made at the Ad- 
miralty :—Inspector of machinery: C. Lane, to the 
Canopus, additional for service with the Mediter- 
ranean Fleet. Fleet engineers: G. B. Alton, tothe 
Formidable ; J. W. Agnew, to the Resolution. 
Staff engineers: I, P. Smith, to the Vivid, addi- 
tional for the Bonaventure ; F. J. Flood, to the 
Vivid, additional, to be detailed for the Bedford. 
Chief engineers: A. T, H. Stone, to the Vivid, 
additional for the Sirius ; L. Wall, to the Duke 
of Wellington, additional for the Porpoise ; H. T. 
Liversedge, to the Hibernia, additional for the 
Hermione. Engineers: V. de Paris, to the Cor- 
morant, additional for the Ariel ; G. H. Elgar, to 
the Hibernia, additional for service with inspector 
of machinery ; H. Davis, to the Magdala; G. F. 
Thompson, to the Duke of Wellington, additional 
for the Sylvia ; H. W. Irish, to the Victory, addi- 
tional for the Star; T. H. B. Bishop, to the 
Ramillies, additional for the Albatross ; H. E. H. 
Ash, to the Pembroke, additional for the ( synthia ; 
A. W. Bolton, to the Alacrity, in lieu of a chief 
engineer ; L. Ww. Swift, to the Pembroke, addi- 
tional for the Amphitrite ; P. C. Minhinnick, G. 
E. Andrew, to the Formidable ; F, G. Charlton, 
to the Kestrel; H. W. Harris, to the Fawn. 
Assistant engineers: H. E. Dowlang, to the 
Formidable ; W. H. Rosevere, to the Hibernia, 
additional as instructor in working of machinery 
of torpedo boats; A. J. Venning, for temporary 
service, to the Vivid, additional for charge of 
reserve stores, &c.; W. 8S. Mann, to the Ramillies, 
to be lent to the Canopus to assist inspector of 
machinery ; R. A. R. Meiklem, to the Anson ; J. 

. Hudson, to the Pembroke, ‘additional for the 
Albemarle : 3 J.D: Wi Cranley, to the Pembroke, 
additional for the V enerable, for temporary ser- 
vice. Probationary assistant engineers; A. G. 
Bremner, H. J. A. White, to the Formidable. 





THE PATENT JOURNAL. 
Condensed from ** sag ros Official Journal of 


Application for Letters Patent. 


*,* When inventions have been ‘‘ communicated ” the 
name and address of the communicating party are 
printed in italics. 


14th August, 1901. 


16,841. Tre Crips, J. Rickard. London. 
= Spicors for Bexr Barre ce, &c., H. L. Hook, 
ull. 

16,343. Tonacco Piprs, B. D. Fothergill, London. 

16.344. Isvosions for Vasseus, A. and E. H. Pulbrook, 
London. 

16,845. Manuractorg of CoLourtno Matrer, R. B. 
Ransford.—(L. Casella and Co . Germany.) 

16,346. Lusetcatinc Pomps, J. F. Mc! anna, London. 

16.347. TreaTmMENT of Peat, H. H. Lake.—(P. Jebsen, 
Norway ) 

16,348. Arr Sapa, J. B. W. Maunder and A. Schan- 
schieff, London. 

16 349. Porato-piaccInc Macuines, E. T. Harley, 
Liverpool. 

16 850. SeL¥F-RIGHTING LireBoaT, W. F. Beswick, 
Liverpool 

16 851. SupMaRtNE Boats, G. G. M. Hardingham.— 
(The Electric Boat Company, United States ) 

16,352. CHain-pip—E Wrencues, H. Birkbeck.—(J. 7. 
Williams and Co., United States.) 

16,353. AgRaTION of Liquips, F. G. Hampson and H. 
Swales, London. 

16,854. Fomtcators, J. Konig, London. 

16,055. Batt Bearinos for Cycius, W. Hoppe and F. 
Homann, London. 

16.356. Gas Generators, P. A. Fichet and R. M. J. 
Heurtey, London. 

16,357. Construction of Tanks, E. D. Chester, 
London. 

16,858. Cycte Tire InriLaters, J. C. I. Nielsen, 
London. 

16,359. Exrractixc Mertacs from Orgs, H. H. Lake.— 
(A. Scheidel, New South Wales.) 

16,360. Times for Bicycies, E. Manville and H. 
McCrudden, London. 

16,861. CrickktT Batts, H. Tulloch, C.B., and H. W. 
Handcock, London. 

16,362. Scrkw Propeiers, J. Sinclair, London. 





1ith August, 1901. 


16,263. Arm Pc ups, A. Dalrymple, Liverpool. 

16,264. FittERING Devic, G. L. Scott, Manchester. 

16,365. WHeEL-BARROWS, A. Evans, Birmingham. 

16.366. AERATED WATER MACHINERY, A. C. Harris 
Leicester. 

16,067. CENTRIFUGAL Macutnes, A. R. Robertson.— 
(A. Freitag, Holland.) 

368. Locks, W. Oliphant, Glasgow. 
3,369. Packine Casgs, C. B. Winzer, Stoke-on-Trent. 

16.370. Brakes for Luacack Barrows, A. G. Strong, 
Bristol. 

16,371. Ispoor Tennis Tasie, W. Smith and G. 
Knight, Kettering. 

16,872. Metatiic Packinc for Piston-rops, P. J. 
Me ‘abe, Croydon. 

16.873. VenTILaATING Pipes for Hovsss, C. Severs, 
York. 

16,374. Automatic WATER-TUBE Borer, J. Bray, 
Portsmouth. 

16 375. Razor Strop, O. Kettner, London. 

16,376. TREaTMENT of Bep Sturrine, W. H. McNeight, 
Dublin. 

16,377. Prmp Carrier for Bicycres, T. Reading, 
Birkenhead. 

16 378. Steam Generators, H. W. Buddicon and J. 
Johnston, Pedbedw Nannerch, near Mold, Flint- 
shire. 

16,379. OverskamMinec Sewinc Macarng, J. K. Mac- 
donald.—(Th: Singer Manufacturing Company, United 
States.) 

16,380. Hypravtic Box Pressgs, T. Owen, Liverpool. 

16,881. PowER-TRANSMITTING GgarR, H. E. S. Holt, 
Farnborough, Hants. 

6,8 Hair-pins, L. Jackson, London. 

i 3. Movusg-TRaP, W. Bernsten, London. 

16,384 CRANE TROLLEY, H. W. Friderichsen and O. 
Briede, London. 

16.385. Forcinc Macutng, 0. Briede, London. 

16,386. CoLLar Ciips, A. Owen, London. 

16,387. Fastestnc UmBRELLAs to CLotugs, A. Werner, 
Berlin. 

16,388. Sarps’' TeLtecrapus, A. R Upward, London. 

16,389. Eyre as.«s, R. B. Finch, E. T. Jones, L. D. 
Sweet, and W. E. Griswold, London. 

16,390. CakBONATING LiguID Apparatus, W. J. Jones, 
London. 

16,391. Macuing for SortiInc Grain, C. Lampitt, 
London. 

16,392. Prvors of Looxine Guiassgs, E. Lycett, Bir- 
mingham. 

16.393. Wueets for Tras, J. E. Fletcher and T. Nash, 
Birmingham. 

16,394. WaTER-TUBE Borters, E. Guilleaume, Bir- 
mipgham. 

16.395. BLeacutNe Sotvutions, E. L. Thorpe, London. 

16.396. Curck Books, J. H. Hoffman and J. F. Jarvis, 
London. 

16,897. Covers for Cooxinc UTEssizs, A. H. Drake, 
L: ndon. 

16,398. Lupus Ltcut Apparatus, T. Smith, London. 

16 399. ToorHpick Hotpsr, J. W. Caldicott, London. 

16,400. ConstRucTING ConcrRgETE Roors, T. Potter, 
London. 

16,401. Sarety Howpers for Cuitprey, L. M. Lea, 








16,402 Bregecu MecHanism for Guns, A.W. Schwarzlose, 
London. 

16,4038. Gun Carriacgs, A. W. Schwarzlose, London. 

16,404. CEMENT CLEARING Macuinery, T. J. Rayfield, 
Northfleet, Kent. 

16.405. LaTHEs, J. Brockie, London. 

16,406. Guarp for Presses F. Crewe and Mardon, Son, 
and Hall, Limited, London. 

16,407. CoLLapsiBLe Box, T. W. Pearce and Mardon, 
Son, and Hall, Limited. London. 

16,408 Vatves for ConTROLLING Gasgs, J. 8S. Warbur- 
ton, London. 

16 409. Dyxesturr3s, O. Imray.—(Farbierke vormals 
Meister, Lucius, and Briining, Germany.) 

16,410. AuTomaTic Feep RxcvuLaTor, J. 8. V. Bickford, 
London. 

16,411. Stvete Step Lappers, J. M. Rogers, London. 

16,412. PagVENTING Prooress of Horszs, W. L. Tacon, 
London. 

16,413. Recorp Sugets, W. D. Hawley, London. 

16,414. Puanss, H. H. Lake.—(W. Schmitt and Co., 
Germany.) 

16,415. Letrer Boxes, H. H. Lake.—(P. F. W. Giinther 
and Co., Germany.) 

16,416. WiInpow CLEANING APPLIANCE, R. P. Bartlow, 
London. 

16,417. Basic Dyestorrs, H. E. Newton —(The Farben- 
Jabriken vormals Friedrich Bayer and Co., Germany.) 

16,418. PRessED Woop PaNELs, W. P. Thompson, Liver- 


pool. 
16,419. Points for Etecrric Trams, H. G. Nicholson, 


mdon. 
16,420. Makrno INITIAL MATERIALS, J. Y. Johnson.— 
(The Badische Anilin and Soda Fabrik, Germany.) 
16,421. INDIGO RgesERVE PrinTING, J. Y. Johnson.— 
(The Badische Anilin and Soda Fabrik, Germany ) 
_ SUBMARINE PERMANENT Ways, J. von Donat, 
ndon. 
16,428. Magnetic Device to Aip Haarine,S. G. Payn, 
jun., Londen. 
16,424. FACILITATING Detivery of Tareap, M. E. B. 
Barrett, London. 
16,425. “Tenerirre” Lacg, J. A. Sparrow and J. Fy 
Marke, Londor . 





16,426. Sutps’ Locs, E. Nicholson, London. 

16,427. CuamsaetL Becket, H. "J. Haddan. —(F. £ 
Hulett, United States.) 

16,428. Scate CHancinc Device, W. Mathieson, 
Lordon. 

16,429. GLossinc Leatuer, A. Cohn, London 

16, ag CoINn-FREED APPARATUS, L. Kelsey.— —(Pelzer and 

« Germany.) 

16, “Bi. Propucine Mitk with Cream, M. Julien, 
London 

16,432. “atv Gear for Pumps, &c, E. Crowe, 
Londo’ 

16,433. ‘Mixa, A. Thirion, London. 

16.434. Toy, A. Marshall, London. 

16,485. Door Botts, J. Blackbura, London. 

16,436. WaTEeR-TUB¢ BoiLEers. J. Cowan, London. 

16 437. Fan for Skwino Macuines, N. W. Cease, 


ndon. 
16,438. Firtincs for Motors, &c., H. W._Buddicom, 
naon. 
16,439. Pygcmatic Tirgs, A. Bodenheimer, London. 


16th August, 1901. 


16,440. Burners fur Liguip Fort, W. M. Simpson, 
Hastings. 
16,441. Strap for UnsrokeNn Horsgs, E. N 
Gosport, Hants 
16.442. Overcoats, F. C. Lohden and A. Betjemann, 
London. 
16,443. Topacco Pipes, W. Reed and J. Millard, 
ondon. 
16.444. Gearinc Macuinery for Cycizs, A. Gallagan, 
Co, Mayo. 
16,445. MetaLiic Bosstyes, G. F Priestley, London. 
16,446. Mera.iic Bogsixs, G. F. Priestley, London. 
16,447. CoLour Paintinc Macuivery, G. F. Priestley 
London, 
16,448. DeTacHaBLe Curr Links, C. Tymm, Marple, 
Cheshire. 
16.449. Gas Piant, T. H. Oswald and F. E. Bowman, 
Manchester. 
16.450. Tram GuarD, E. J. Rowland and T. R. Fowler, 
Cheshire. 
16,451. Expansion Steam Traps, C. Fletcher, Man- 
chester. 
16,452. MgeTaLiic Packt, A. Shaw and R. A. Stephen- 
son, Huddersfield. 
16,453. Apvertisinc, W. J. and E. E. Hawkins, 
Partington, Cheshire. 
16 454. AncHors, J. Fellows, Birmingham. 
16,455. Drawine Desks, J. z Lynam, Birraingham. 
16,456. ConverTIBLe BepstEaps, Hoskius and Sewell, 
Limited, and A. Lawrence, Birmingham. 
16,457. Winpiasses, A. Kelly and C. D. B. Hansen, 
Glasgow. 
16,458. RarLway Sieepers, A. M. Bowman, Kingston- 
on-Thames. 
16,459.2. VEHICLE, WHEELS, T. A. Keogh, Kingston-on- 
Thames. 
16,460. ALTERNATING CURRENT TRANSFORMERS, G. 
Wilkinson. Bilton, near Harroga 
16,461. Box FIiLtine ‘APPLIANCE, R. Dalton and Mardon, 
Son, and Hall, Limited, London. 
16,462. WHEELS for Roap Veuicues, J. 8. Chenhalls, 
Plymouth. 
16,468. Topacco Pipgs, D. Rylands, Leeds. 
16,464. DeEP-sEA SOUNDING Apparatus, J. R. K. Law, 
Glasgow. 
16.465. Two-BoLT MortisE Door Lock, H. P. Zuppinger, 
Manchester. 
16,466. TRAWL Nets, J. Scott, Glasgow. 
16,467. MovaBLe SPaNNERS, J. 
Blackpool. 
16, _ SiGNaLiinc Boarp, T. Chambers, Lincoln. 
., HYGIENIC SANDAL, W. M. Atkins, London. 
“Game, H. G. Fildes, London. 
. VaRiaBLeE Sprep Gear, J. M Ross, Glasgow. 
16, 472 WATER-FILTERING Piant, H. C. Schlichter, 
Berlin 
16.473. Coverinc for IRoNING SURFACE of Fiat TRons, 
Peckover, Slough 
16,474. “AsH Bins, R. @. Quine, Manchester. 
16,475. Corn-FRERD Macuings, E. V. Squire and H. J. 
Heinze, London. 
16,476. SELF-pRIVING Motor, A E. Gilbert. Newcastle- 
on-Tyne. 
16,477. ContROLLING Raitway Sienars, A. H. John- 
son, Bickley, Kent. 
16 478. Fe_t Sitpprrs, H. Mittmann, London. 
16,479. Securtnc Docs during SuRGICcAL TREATMENT, 
C. French, London. 
16,480. Cuain Castes, G. Vizard and R. Graham, 
London. 
16,481. Fixtnc Aspestos on Va ves, A. M. Hart, 
Plumstead. 
16,482. ENVELOPE or PostaL Wrapper, J. H. Jacobs, 
London. 
16,488. SEPARATING O1Ls from GRouND Szxps, J. Rank, 
London. 
16,484. Warer Sprayers, F. White and A. N. Coates, 
ndon. 
16 485. Exastic Tires, H. G. Frasi, Birmingham. 
16,486. ORNAMENTING MetaL, C. J. Greenley and J. 
Day, London. 
16,487. CLearerRs for Sprnninc Motss, J. T. Thomp- 
son, London. 
16,488. PLATES ‘for Us in Maxie Froors, J. T. Szek, 
London. 
16,489. Lincogs for Weavinc Macuings, A. J. Boult.— 
(A. Tohang and Co , Germany.) 
16,490. RarlLway Wacon Brakgs, B. Froggatt, W. 
Cook, and T. Bayley, London. 
16,491. INcanpgscENT Gas LicuTING, W. 8. Gilbert, 


\. Henriques, 


Worthin ton, 





mdon. 

16,492. Recorpinc Time, P. MacMaster and E. Brook, 
London. 

16,493. TagaTment of AsBEsTos Goops, I. Bernfield, 
London. 

16,494. Weavine SHapep AkrTicLEs, J. Cryer and J. 
Webster, London. 

16,495. SecuRING Grass to ‘Woop Framms, G. Tolley, 
London. 

16,496. Fittine of ResERvorr Pens, A. P. McCarthy, 
London. 

16,497. Burtat Vautts, W. A. Crew and R. L. Waller, 
Kingston- on-T hames. 

16,498. Fiat Bep Printinc Presses, B. J. J. Goulding 
and the Printing Machinery Company, Limited, 
London. 

16,499. SELF-RELEASING TacKLE for SHips’ Boats, W. 
Milligan, Liverpool. 

16,500. Orr Enatngs, L. W. Stanley, Liverpool. 

16,501. Gas ENGINE Jourrss, B. Petitjean and P. 
Prerauer, London. 

16,502. RarLway CARRIAGE Covrtixe, W. Waller and 
H. T. Flower-Ellis, London. 

16, > Buiapes of PROPELLERS, F. T. Wonnacott, 
Lon 

16,504. Draw-orF Cocks and VALvV gs, R. S. Lloyd, 
London. 

16,505. WaTERPROOF ComposiTIoN, M. Olsen, London. 

16,506. Treatment of Supstances with Nascent 
Carson Di-oxtpr, W. Smethurst, London. 

16.507. AGRICULTURAL Tip Wacons, C. Pitt, London. 

16,508. Concreta Composition, L. Lobis and A, 
Wenzel, London. 

16,509. Matcu-makinc Macutnery, H. H. Lake.— 
(F. C. Dininny, jun., United States ) 

16,510. SypHon Fitusr, M. G. Lippincott, London. 

16,511. Carn Trucks, E. Peckham, London. 

16,512. Jars, E. Norton, London. 

— Rotary Pumps and Motors, W. E. Cook, 

mdon. 

16,514. Bregcu-LoaDING OrpNaNcE, A. T. Dawson and 
J. Horne, London. 

16,515. MatL-Baa Catcuers, E. Potter, London. 

16,516. REGENERATIVE Apparatus, L. P. Larsen, 


on. 
16,517. Batanctna SMALL ArRTICLEs, J.E. B. Gibson, 


London. 
16,518. Horet Accessory, A. L. Flower and T. H. 
Crawford, London. 





16,519. Toy, J. Jackson, London. 

16,520. RuCEPTACLES for Pastas, W. A. Israel and R. 
M. Moffatt, London. 

16,521. Comn-FageD Apparatos, W. J. Wilson, London. 

16,522 SELF-ADDRE:SING ENVELOPES, is Dixon, 


16.523. Steam Torsres, C. von Knorring and J. 
Nadrowski, London. 
16,524. CaR FENDERS, 's. P. W.d’A. S<llon, London. 


17th August, 1901. 


16,525. CiutcH for Bicycigs, A. Purser, Stamford. 

16, 526. SeNsITIVE MOTION for Loom-, R. Taylor, Brad- 
for 

16,527. ” Maoneto- ELECTRIC Device, W. McNeil and J. 
Ridley, Prestwich. 

16,528. Wiping Beass Bopsinxs, R. Brooksbank, 
Nottingham. 

16, — Scraticurg, E. V. A. Wetherall, Addlestone, 


16, 590. ~_ J. Beever, Huddersfield. 

16,531. SELF-OILING ALIGNING MaTeR1sL, J. H. Hingle, 
Manchester. 

16,582. Foo SIGNALLING AppaRaTvs, C. Bibb, Birming- 

am. 

16,533. CincuLatine Water, J. R. Smith, Hull. 

16,534. SURFACE CONDENSING Apparatus, J. R. Rich- 
mond, Glasgow. 

16,535. Firg-anas, W. J. Whiting, Birmingham. 

16, 536. FoLpixG Partitions for SCHOOLS, ‘ihe Midland 
Educational Company, Limited, and J.J. Lynam, 
Birmingham. 

16,537. Countinc MecuantsM, E. Paramore and E. W. 
Bach, Birmingham. 

16,538. Biesacninc Macuisg, HB. E. £ckryd, J. 
Graham, and F. W. Burgess, Ilkley. 

16,589 Rirte Cuips, P. H. spratley, Luton. 

16, 540. VAPOUR-HEATING AppakaTus, J. Morgan, Ma"- 
chester. 

16,541. CHILDREN’s CraDLE, A. Manners, Coundon, 
near Bishop Auckland. 

16,542. Sprnnina Rixos, H. Jones and J. H. Brindle, 
Manchester. 

16,543. Fontsnine “‘ Emposskp” TaxtTiLe Fasarics, D. 
H. Thornton and Thornton, Hannan, and Marshall, 
Limited, Bradford. 

16,544. Locks, H. Meller and J. Groves, Wolver- 
hampton. 

16 545. Ratstsc Daop Hammers, A. Gough, sen , ard 
A. Gough, jun , Wolverhampton. 

16,546. STEAMSHIP FunnELs, J. Howden.(W. H. 
‘Martin, Holland ) 

16,547. Rerosk Destructors, J. Howden and J. H. 
Hume, Glasgow. 

16,548. Stop Vatves, W., F. L., and A. W. Dargue, 

ifax. 

16,549. InsuLation for Cotp Storacge CuampBers, H. 
8. Morrison and C. Hannay, Glasgow. 

16,550. MovutrH OrGan, R. Field and A. Hanson, 
Huddersfield. 

16,551. CakBURETTERS for Motors, J. F. Bennett and 
H.S. Moorwood, Sheffield 

16,552. Prorectinc Operators of PRINTING MACHINES, 
Lever Brothers, Limited, and T. Howe, Port Sun- 
light, Cheshire. 

553. Tippinc Buckets, 8. H. Adams, Harrogate. 

16,554. BuckgeT Wrincer, E. C. Wathen, Exeter. 

16,555. ScRUBBING BRusH, E. C. Wathen, Exeter. 

16,556. WatER Cooters, H. J. Howard, West Crvydon, 
Surrey. 

16,557. ‘Toys, W. Buckley. London. 

16,558. ConngcTinc Bicycies, B. N. Rotherham, 
Coventry. 

16,559. InpucTion VaLvgs for Motors, J. Scarborough, 
Birmingham. 

16, an Cyciist’s Trousgrs Cup, W. Passey, Birming- 





16, 361. Fatszk Gratz, A. Gomersall, Barrow-in- 
Furness. 

16,562. Merattic Writine Pens, T. Gregson, Man- 
chester. 

16,563. IRoN Barrgts, R. Neuschifer, Barmen, Ger- 


many. : 
16,564. Tramcars, H. Hinchliffe and W. Wyness, 
Bradford. 
16,565. Hyprav.ic Vatves, A. J. Stannah, London. 


16,565. Storack BatrERyY PLatTxs, T. Davies, 
London. 

16,567. Stgam Vaxves, T. Hughes and W. E. Millett, 
London. 

16,568. CLeaNsine Casks, B. M. Drake and J. M. Gor- 
ham, London. 


16,569. Postcarps, A. Giers, London. 
16 570. Ksire Rests, A. Giers, London. 
16 571. Prorgectors for HeEts of Boots, M. J. Rice, 


ndon. 
16,572. Beams for Loaprnc Goons, E. Scharrer, Liver- 
poo - . . 
16,573. Crostnc Maratuic Boxes, C. Giraud, Liver- 
1 


1eb74. Spuittine Device, H. W. Rose, Liverpool. 

16,575. Prorgctine Horskuairn Faprics, K. Gold- 
schmidt, Liverpool. 

16,576. WATER Heatine Apparatus, W. Edge, Liver- 


pool. 

16,577. Lire Guarps for Taams, W. H. Gittins, Liver- 
pool. 

16,578. CatcHErs for Tramcars, J. G. East, Liver- 
pool, 

16,579. Or Lamps, H. D. Bailey and R. H. Dalton, 


ndon. 

16,580. Drivine CuHarys, 8. Bourne and P. Tacagni, 
London. 

16,581. PorTABLE Lappgrs, A. Fouchtreand L. Lajoie, 
ondon. 

16,582. Maxkinc Harp Metat Tosgs, B. F. McTear, 


16,583. Propuction of Heticat Sprixes, G. Trouvé, 
London. 

16,584. CoLourmne Matrer, C. D. Abel.—(Actiengesell- 
schaft fiir Anilin-Fabrikation, Germany.) 

16.55. SepaRkaTInG Liquips, D. Stewart, London. 

16,586. ARTIFICIAL Fux, J. Imray.—(H. L. Mitchell, 
France.) 

16,587. INcANDESCENCE O1t Lamps, T. J. Cranston, 


ndon. 

16,588. Coverrincs for Stgam Pipgs, G. A. Herdman, 
London. 

16,589. Fasrentnc Sarrt Corriars, H. S. Muir, 
London. 

16,590. Boor and Sok Lace Tacs, M. L. Lion, 


ndon. 
16,591. CLOTH-PERCHING APPARATUS, R. Gledhill and 
. Lumb, London. 

16,£92. CoLouRInG Martrers, G. W. Johnson.—(Kalle 
and Co., Germany.) 

16,593. PRODUCTION of AzocoLouRING MaiTERs, J. Y. 
Johnson. —(The Badische Anilin and Soda Favrik, 
Germany.) 

16,594. Pumps, W. Garvens, London. 

16,595. Extractine Dusr fcom CHAFF-CUTTING Ma- 
CHINES, J. Alwen, London. 

16,596. TELEPHONIC APPARATUS, P. Germain, London, 


19th August, 1901. 


16,597. Sirtinc Apparatus, J. Critchlow, Manchester. 

16,598. CYLINDER VaLvEs, H. B. Case and G. Skixner, 
Bolton. 

16,599 Srcurinc Cutters to Sprnpigs, F. E. Kimber, 
Birmingham. 

16,600. Woop-PLaninc Macuing, J. Malkin, J. J. 
Binns, and J. Foster, Halifax. 

16,601. Biinp Sauttssr, O. a Jena, Germany. 

16,602. HypravuLic Macuinery, W. C. Adams and J. 
Joly, Sheffield. 

16,603. BotrLE Hanpixs, J. Marcroft, Rochdale. 

16,604. SIGNALLING APPLIANCE, W. M. Walters, Liver- 


poo. 

16 605. Ticket Hotper, G. Turner, Keighley. 

16,606. PygumMatic HanpDiEs for Cycixs, A. EB. Row- 
land, Liverpool. 
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16,607. Sewinc Macuing, G. and A. E. Worsley, and 
F. Cree, sen., Manchester. 

16,608. HkaTINGc Apparatus, W. Stevenson, Man-- 
chester. 

— Smokine Pires, W. 8S. Taggart, Bolton-le- 


oors. 
—— Propuction of Knon3, H. Derricott, Birming- 
am. 


16,611. Musica InstRuMENT Casgs, T. A. Doody and 
Percox, Birmingham. 
16,612. Prismatic SiGHTING TsLEscopss, A. Kiinig, 
Jena, Germany. 
16,613. Game of SxiLL, H. V. Knight, Mitcheldean, 
Gloucestershire. 
16,614. Rotter for Wirepow Burxps, P. Mclsaac, 


Glasgow. 
16,615. Etecrric Motors, A. J. Boult.—(N. A. Chris- 
tensen, United States.) 
16,616. Trap for Fires, G. A. Cartwright, London. 
16,617. SHears, W. G. Henderson and E. P. Cole, 


London. 
er Creanrinac Tramway Lings, A. E. Moore, 
ndo 


n. 

16,619. Hypravtic Motor, W. Tillidge, Roma, 
Queensland. 

16,620. Sewrnc Book Sienaturgs, R. McD. Lamont, 
Saltcoats, Ayrshire. 

16,621. Srong-saw Frames, T. Pawson, 

16,622. Automatic Scent SPRINKLER, T. Wilcox, Bir- 
mingham. 

16,623. Counter Cugck for Drapgrs, J. S. Holmes, 


ndon. 
16,624. The Stanparp Lapget, J. R. Baxter, Man- 


chester. 

16,625. Nut-makinc Macuings, G. F. Priestley, 
London. 

16,626. SELF-apJsustING Ptyers, A. Hathaway, 


ndon. 

16,627. Saucepans, A. E. Edwards, London. 

16,628. LyrgrRupTers for Inpuction Corts, H. C. 
Newton, London. 

16,629. INTERNAL ComBusTION Enaing, The British 
Westinghouse Electric and Manufacturing Com- 
pany, Limited.—(&. EB. Arnold and A. T. Kasley, 
Onited States.) 

16,630. SpgED-aDsustING Devics, The British Westing- 
house Electric and Manufacturing Company, 
Limited.—(C. Robinson, United States.) 

16,631. TROUSER STRETCHER, W. J. Smirles, Birming- 


m. 

16,632. Bicyciss, F. Jorgensen, London. 

16,633. Corn-FrgED Game, J. Jofeh, London. 

16,634. Pres Wee for Cycies, Rudge-Whitworth, 
Limited, and J. V. Pugh, London. 

16,635. Game Carrigrs, J. C. Thompson, Rosherville, 
<ent. 

16,636. Keyitess Watcues, H. and M. King, London. 

16,637. Fixine PHotoGraPHic Piates, M. Reichert, 


ndon. 

16,638. SicNatuinc Derects of Furnace TurErss, B. 
H. Thwaite, London. 

16,639. Stzam Traps, R. G. Brooke, London. 

16,640. ManuractuRE of ARTIFICIAL MARBLE, O. 
Hertwig and E. Liebaug, London. 

16,641. Games, F. R. Harrison, London. 

16,642. Boor, J. Pullmann, H. Lintott, and H. T. Tallack, 
London. 

16,643. TaBLe for Game of Tennis, F. W. Duckett, 
London. 

16,644. Tonecr CoupLine, G. Y. McMurray, Kingston- 


on- es. 
16,645. Grams Car Doors, E. V. Williams, Kingston- 
on- es. 
16,646. Pumprne Apparatvs, J. E. Kirk, Kingston-on- 
m 


es. 
16,647. Rance Finpers, A. H. Marindin, London. 
16,648. Regine Macuriygs, G. Platt, Birmingham. 
16,649. Toy, J. H. and F. R. Norton, London. 
16,650. Maxine Breap, H. H. Lake.—(7. Olderud, 
Norway.) 
16,651. Batrerres, V. Jeanty, London. 
16,652. Macuings for Makinc Borris, C. Leistner, 
London. 
16,653. Frtaments for Etectric Lamps, W. L. Voelker, 
London. 
16,654. Forminc Surraces of Vatves, H. Pearse, 


London. 
16,655. Sprixc, W. Wright and J. Moorey, Sevenoaks, 
K 


ent. 
16,656. Bznprnc Piates, A. Swoboda and H. Rothe, 
Londo: 
16,657. 
London. 
— Fancy and GreetTinc Carps, P. Seyfert, 
mdon. 
16,659. Borries, G. Lucas, London. 
16,660. Cooxrnc UTENsIL, J. R. Hayward, London. 
16,661. AppaRaTus for WasHInG Gas, 8. Hersey, 
London. 
—, Apparatus for WasHinec Gas, 8. Hersey, 
ndaon. 
16,663. Dgep-BorInG Macutngs, V. Petit, London. 
16,664. Putxtinc TuBes out of Borz-Hougs, V. Petit, 
London. 
16,665. VENTILATING Cows, J. Orr and T. McCulloch, 
London. 
16,666. CENTRIFUGAL MacuHIne or Pomp, T. Thiplouse, 


nm. 
MeEpicamMEeNt Device, &c., G. Schirmer, 


mdon. 
16,667. PapgR Box Macuinery, W. H. Wheatley.— 
—(United States Automatic Bor Machinery Company, 
United States.) 
16,668. NITRO-CELLULOSE IonITION Strips, J. Hiibner, 


mdon. 

16,669. Coverine Device, M. M. Waite and E. K. Storey, 
mndon. 

16,670. ELECTRICAL J. W. Manley, 
ndon. 

16,671. Garrers, C. A. Herth, London. 

16,672. ALIGNING DRILLs, W. Reed, London. 


16,673. FasTENING Boots, E. M. Hembree and W. 8. 
Gufford, London. 


20th Auguat, 1901. 


16,674. Cicars and Cicaretres, J. H. W. Hickton, 
Birmingham. 

16,675. Automatic Cuurn, W. A. Hart, Boxford, vid 
Colchester. 

16,676 Icnitinc Lucirer Matcues, J. 8. Knight, 
Birmingham. 

4 Gatvanic Batrery E.ectropgs, R. Poérscke, 

ndon. 

16,678. Preventinc Ketties Suippinc, H. Peake, 
Wolverhampton. 

16,679. VENTILATING WATERPROOF GARMENTS, L. Lewis, 
Huddersfield. 

16,680. Gent’s CoLLaR Tan3, J. C. Grinsell, Bir- 
mingham. 

16,681. ConvERTIBLE Top for ScHoot Dgsxs, F. A. 
Fisher, West Bromwich. 

16,682. EVERSTRAIGHT Trousers Steet, 8. J. Baines, 
Horwich, Lancs. 

16,688. Kitxs for Bursinc Bricks, W. Tarrant, 
Manchester. 

16,684. Rope Putizy, D. N. Bertram and 8. Milne, 
Manchester. 

16,685. PAPER-MAKING Macuings, D. N. Bertram and 
8S. Milne, Manchester. 

16,686. Toy, W. G. Haigh, Manchester. 

16,687. SHELVING or Stanps for Books, 8S. Barder, 
Bristol. 

16,688. Macuing for Wasuinc CLorues, R. E. Wright- 
son, Bi ™ 


INDICATCRS, 


Birmingham. 
16,689. Stipine Trivets, J. G. Wallis and E. Bagnall, 
Birmingham. 
16,690. Stop VaLvzs, J. Nisbet, 5 
16,691. CENTRIFUGAL Macuings, W. Fairweather._(Z. 
R. Wolff, Java.) 
16,692. Partour Game, H. G. Fildes, London. 
16,693. ExpLosives for Provectitzs, H. 8. Maxim, 
London. 
16,694. Fuses for Prosectites, H. S. Maxim, 
ndon. 
oe Bett Connections, G. L. Holmes, 
mdon, 





16,696. Fan, G. B. Shepard, London. 

16,697. Heaters, R. Roeder, Berlin. 

16,698. Putigys, A. E. Brion, London. 

16,699. Gas Manuracturs, G. Westinghouse.—(W. J. 
Knox, United States ) 

16,700. SuppLyinc Heat to Cookine Ovens and other 
Recerpracirs, G. Westinghouse—(W. J. Knor, 
United States.) 

16,701. Carsrpg Hoipgrs, G. G. Smith, London. 

—, AceTyLeng Gas Generators, G. G. Smith, 

ndon. 

16,708. Dust Cotiector, E. B. Schilde, London. 

16,704. Srup for Sarrt-rront, F. W. F. Fletcher, 
London. 

16,705. TrRamcaR and Omnipus Seats, D. Evans, 
London. 

16,706. Racqust Press, E. L. Barry, London. 

16,707. TRANsMITTING Sounps, A. T. M. Johnson and G. 
Guyott, London. 

16,708. Borner Furnaces, J. Yates and E. Weston, 


ndon. 
16,709. NaVIGATION-RECORDING AppaRatvs, A. P. Horn, 


ndon. 
16,710. Evecrricat Switcuss, H. W. Cox, London. 
16,711. Tirg-cirp, F. Kennington, London. 
16,712. Automatic Spgep Apparatus, H. E. Yerbury 
and Estler Bros., London. 
16,713. Camera, C. W. Barnekov, London. 


16,714. DistRisuTiInc Opovurs, C. T. Bradshaw, 
London. 
16,715. WHELs, E. C. Smith and C. W. Jefferson, 


London. 
16,716. Megran CLEANING Macuing, G. Dawson, 


London. 
16,717. MakING Butrer and CuEgsk, C. W. van Deursen, 
mdon. 
16,718. Frreptaces, H. W. Roberts, Newmarket. 
16,719. Capprnc Purers and Kyire, H. Schulte, 


ndon. 
16,720. Speep Varyine Putieys, W. P. Thompson.— 
(F. W. Spacke, United States.) 
16,721. Maxine Founpations, N. Schietkiewicz, Liver- 
1 


pool. 

16,722. Booxsinpinc Covers, A. Welsch, Liverpool. 

16,723. Prorectinc UmMBrRELLas, W. Roberts and R. 
Foulkes, Liverpool. 

16,724. AMBULANCE Wacons, G. L. Cheatle, London. 


16,725. FoRNITURE Narn Macuings, R. A. Breul, 
London. 
16,726. Srgam Generators, G. H. Rheutan and R. B. 


Lincoln, London. 

16,727. Stgam Generators, H. H. Lake.—(The Sterling 
Company, United States.) 

—_—, BortLe-sTOPPERING APPARATUS, E. Goltstein, 

ndon. 

16,729. CLrosurg for Botriges, P. A. Newton.—(&. L. 
Patterson, United States.) 

16,730. Saarr Couptines, S. E. Diescher, London. 

16,731. AppaRaTus for RoLuinG Puiarss, 8. V. Huber, 


ndaon. 

16,732. Winpow-sasH Fasteners, A. L. Whitehead, 
ndon. 

16,733. Device for Hotprnc Nats, J. Holloway, 


ndaon. 
16,734. SEPARATING SupstTances, A.and E. H. Pulbrook, 
London. 
16,735. VENTILATING AppLIaNcE, H. Farmer and the 
Sanitary Institute, London. 
16,736. GasIFIcaTIoNn of DistnFectINc Ment, B. Sieber, 


London. 
16,787. Comsustion of Fur, J. G. L. Bormann, 
mdon. 
16,738. PILE-DRIVERS, T. Mébus, London. 
16,739. Mans for Packina Laks in Pipszs, J. Dunn, 


ndon. 
16,740. Typg-seTtinc Macuines, &c., A. S. Gilman, 


ndon. 

16,741. MOTION-CONVERTING MECHANISM, J. M. Rauhoff, 
London. 

16,742. Suxets, H. P. Brown, London. 

16,743. Printinc Orr-seET MeEcHaNisM, R. Miehle, 
London. 

16,744. Propuctne Waves in Barus, E. Markovits and 
A. Perlick, London. 

16,745. Trrgs, E. Markovits, London. 

16,746. SrgamM-acTUATED Fup Exevators, A. Scholl, 
London. 

16,747. Pwgumatic Despatch Apparatus, Lamson 
Pneumatic Tube Company, Limited.—(Lamson Con- 
solidated Stone Service Company, Incorporated, United 
Statee ) 

16,748. APPARATUS for OPERATING BULKHEAD Doors, P. 
M. Justice.—(The “Long Arm” System Company, 
United States.) 

16,749. Vatves for Pneumatic Tirgs, C. Davies, 

mdon. 

16,750. Propuctne Ammonia, R. Pearson and O. March, 


mdon. 
— Paropucinc Ammonia, R. Pearson and O. March, 
mdon. 
16,752. Propuctnc NiTRoGEN OxipEs, R. Pearson and 
O. March, London. 
16,753. APPLYING Paste to Lapgts, P. F. Cassidy, 
London. 
16,754. Sree Dygs, P. Jensen.—( Maschinenfabrik 
Blektrogravure, Germany.) 
16,755. Locks, G. A. Harling, London. 
16,756. Feepinc Sturr, R. A. Meulengracht, London. 
— PoWER-TRANSMITTING MgcHANisM, J. Neilsen, 
mdon. 
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16,758. APPLYING VaNnapiIuM to Iron and Srezt, 8. 
Cowper-Coles and Co., Limited, and S. Cowper-Coles, 
London. 

16,759. ELtecrric Arc Lamps, C. E. Foster, London. 

16,760. AvuTocaR Lirt, J. J. and J. W. Corbett, 
Chester. 

16,761. TREATMENT of Gases, G. T. Beilby, Glasgow. 

16,762. Ecectric Switcues, H. O. Farrell, Manchester. 

16,763. PREVENTING StgamM on WinpDows, W. Reed and 
J. Millard, London. 

— NicuHT Sicnatiwse at Sega, R. Reynolds, 

mdon. 

16,765. Dvgtne Yarns, R. Mellor, Huddersfield. 

16,766. AkMaTURES for Dynamos, &c., H. Newton, 


rby. 

16,767. Switcn Points, W. E. Rowlands, Liverpool. 

16,768. CatcHinc Sepiment from BoTrLep ALE, J. 
Gibson, Derby. 

16,769. DopLex Printinc Macuing, C. F. Lueth, Man- 
chester. 

16,770. KingmaTooraPH, L. P. and W. E. Wood, Man- 
cheste’ 

16,771. 
hi 


chester. 

16,772. TREATING Fasrics with Dygs, H. O. Brandt, 
Manchester. 

16,773. Swine Macuryg, F. Simmons and E. E. Bur- 
ford, London. 

me oo Bresgcx Catcu of Guns, C., J. B., and E. Lane, 


a 
Facixc Screw Nots, T. M. Anderson, Man- 


mdon. 

16,775. Fost Economiser, R. Stubbs, Winsford, 
re. 

16,776. FotpaBLE Forms and Seats, J. Robertson, 


Glasgow. 

16,777. Gas Gengrators, A. J. Gabriel, M. Lindahl, and 
E. G. Svensson, Glasgow. 

16,778. Compound Rotary Moror, F. J. Leibman, 
London. 

16,779. Carson Hotpgr for Typewriter, W. M. P. 
Bowen, London. 

16,780. CLEANING BLACKBOARD Erasers, T. McSpirit, 
London. 

16,781. Doucng-BEencn, W. T. Gregg, London. 

16,782. Oisxkun OvgRaLt or GoLosHzs, M. Lewis, 


mdon. 
16,783. Repropucine Scenes, R. R. Harper and L. 
Frinckel, London. 
16,784. Sroots, G. D. Howard.—(4. M. Currier, 
Onited States.) 
16,785. TREATMENT of Frsrovus Susstances, The Com- 
— Trading Syndicate, Limited, and C. J. Dear, 
ndon, 


16,786. Paxssgs for MouLpING Butrer, F. Oxborrow, 
Birmingham. 

16,787. Fintine of Boxssrns or Spoots, W. Hurst, 
London. 

16,788. VaLvgs, J. Askew, London. 

16,789. Game Prgeces, J. W. Gedney, London. 

16,790. Fegpinc CaRDBoARD to Macuings, R. Moore, 
Runcorn, Cheshire. 

16,791. Firm Rout, G. Schweizer, London, 

16,792. APPARATUS employed in the ManuracturE of 
Boots and SHors, W. Jackson and H. N. Pochin, 
London. 

16,793. War Game, M. E. Biackwood, London. 

16,794. Maxine Burtpine Biocks, B. V. Barretto, 
London. 

16,795. PRopgLLING Boats, J. Gosling, London. 

16,796. Recepracte for Marcus, R. Bentley, 
London. 

16,797. Treating LeatHerR Wastg, T. H. Cobley, 
Dunstable. 

16,798. FReE-wHEEL Megcaanism for Cycies, J. 
Howarth, London. 

16,799. Cranks for Cyvcies, A. E. Harbottle, London. 

16,800. Fastentinc Device for Boors, F. Millerd, 


ndon. 
16,801. Recepracies for Hotprnc Coat, A. M. Pease, 


ndon. 

16,802. Anima Foon, J. G. A. Koopmans, London. 

16,808. Rarsmnc Liqguips in Weis, R. Stirling, 
London. 

16,804. Croqugt Stanp, T. S. Usborne, London. 

16,805. Automatic CasH Titi, E. H. Whiting, 
London. 

16,806. Bait and Socket Jornt, J. Anderson, London. 

16,807. Stgam Borters, C. P. Altmann, London. 

16,808. Stranp for Macuings, The Phenix Boot 
Machinery Company, Limited.—({/. Keats, Austria.) 

16,809. Basy Sooruers, E. W. Dickens, London. 

es MULTIPLEX TELEGRAPHY, P. O. Pedersen, 

naon. 

16,811. AzocoLovraTinc Matrers, J. Y. Johnson. 
+7 Badische Anilin and Soda Fabrik, Ger- 
many.) 

16,812. SypHons, H. V. R. Read.—(The Continental 
Sparklets Company, Limited, France.) 

16,818. BrcycLE Driving Mrcuanism, G. Barker, 
London. 

16,814. OvERHEAD ELEctRIc Conpvcror, R. P. Wilson, 
London. 

16,815. Rorary Furnace Strrrinc Appviance, G. G. 
M. Hardingham —(&. Davey, Jtaly.) 

16,816. PeTRoLEUM Enoines, R. O. Allsop, London. 

16,817. Construction of CgiLines, W. Schieuning, 
London. 

16,818. PHonoarapas, C. Ullmann, London. 

16,819. Brake for Rartway Vexicie, W. 8. Hall, 
London. 

16,820. ApPARaTus for Dreporne, L. J. Smit, London. 
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16,821. Vacuum Braxkg, H. Holcroft, jun., Wolver- 
hampton. 
16,822. CLutcues for Rotary Suarts, J. M. Sellers, 
Keighley. 
16,823. Besr Enoing Nozziz, H. J. 8. Cross, St. 
Helier, Jersey. 


—_ ADVERTISING Swino Sion, W. Bradbury, Old- 

nam. 

16,825. Pressinc Trousers, A. Dunlop, Glasgow. 

16,826. Pry for Lapigs’ Hats, H. I. Hawkshaw, 
Blackburn. 

16,827. ELEcTRIC IGNITION of CHaroEs, J. Edmondson, 
Halifax. 

16,823. ConnecTinc Bicycies, B. N. Rotherham, 
Covent 


Ty. 

—_— SHaRPentnc Scissors, C. Harrison, Man- 
chester. 

16,830. Support for Usg as Seat, W. Mills, Newcastle- 
on-Tyne. 

16,831. INpgxtnc Mrecuanism for Toots, C. and G. B. 
Taylor, Birmingham. 

16,832. ADJcsTABLE Gauags, C. and G. B. Taylor, Bir- 


mingham. 
16,833. Liqguip Vessgis, G. Barnley, Oadby, Leicester- 


shire. 

16,834. Paper CenTREs or SHELLS, W. Grime, Man- 
chester. 

16,835. Cirps to Hotp Wincues, A. D. Bartleet, 
Redditch. 

16,836. FLUID-PRESSURE REGULATING VALvgs, J. Auld, 


ow. 

16,837 Sgcurtnc Horns on Pivots, G. Moore, jun, 
Birmingham. 

16,838. ConstrucTING StreEts, F. F. Abbey, Hudders- 
field. 

16,839. Strincep Musicat Instruments, H. Davis, 
London. 

16,840. Sarrtinc Ports of Livgs, G. D. Ross, 
Glasgow. 

16,841. Latue Cotrers, F. G. Bowman and R. Sommer- 
ville, Glasgow. 

16,842. Fixinc Hegts to Boors, J. V. Collier, Bir- 
mingham. 

16,843. TarcEt, J. Peters, Ontario. 

16,844. Tortet Requisitses, E. W. Jones, London. 

16,845. Dress Fasteyinos, E. Bella, London. 

16,846. VENTILATORS, J. C. Henvis, Manchester. 

16,847. Corp Grip for ELecrric Lamps, R. O. Wright, 
Manchester. 

16,848. Borer Furnaces, A. W., J. A., and H. N. 
Bray, Manchester. 

16,849. ALUMINA Compounps, H. Spence and P. Spence 
and Sons, Limited, Manchester. 

16.850. Bottte Opzner and Guarp, R. Britten, 
London. 

16,851. Cyctz Hanpugs, T. Sutcliffe, Burnley. 

16,852. Rim Brakes for Bicycugs, E. Lycett, Birming- 


am. 
16,853. ComBInaTION Knirg, J. B. le Maitre, Birming- 


am. 

16,854. Recerracies for Storinc Penciis, J. B. le 
Maitre, Birmingham. 

16,855. APPARATUS for Drivine Piigs, E. Schofield, 


ndon. 
16,856. E¥recTinc AERIAL NavicatTion, T. Moy, 
mdon. 
16,857. SecuRING StTaBiLity in AERIAL VessELs, T. Moy, 
mdon. 
16,858. Device for TzacHinc Swimmina, H. T. Lyall, 
mdon. 
16,859. Banp Sawixa Macuives, 8. Lambert, 
London. 
16,860. Marine Enoine Governor, 8. W. Edgley, 


ndon. 
16,861. Lixtna Banps for Hats, 8. B. Hubbard, 
London. 
16,862. Stock1nes and Socks, E. Teague, London. 
16,863. Desks, L. and W. Shilton and W. Watson, 
London. 
16,864. PREPARING ALUMINIUM for SoLpERING, C. P. 
Sérensen, London. 
16,865. TREATING Paper for TRANSFER PuRposEs, J. 8. 
C. Legge and 8. Lambert, London. . 
16,866. AUTOMATICALLY WEIGHING CuarFr, W. Hopkins, 
Hanwell, Middlesex. 

16,867. AUTOMATICALLY Mix1nc Cuarr, W. Hopkins, 
Hanwell, Middlesex. 

16,868. Dryrna or CooLinc Apparatus, O. Hillig, 
London. 

16,869. CasH Reoisters, W. H. Murch, London. 

16,870. VaLvE Gear for Enorngs, R. E. P. Craven, 


London. 

16,871. Heatinc Apparatus, W. Haighton and J. 
Cornes, London. 

16,872. Emercency Brake for Cars, H. Cracknell, 
London. 

16.873. Topacco Poucuess, W. A. 8. Treseder, London. 


16,874. ELEcTROLYTIC APPARATUS, J. Mactear, 
London. 
16,875. MaKine Inpoxyt, O. Imray.—(The Farbwerke 


vormals Meister, Lucius, and Briining, Germany.) _ 
16,876. Dyxsturrs, A. G. Bloxam.—(Chemische Fabrik 





Brugg, A. G. vormals Zimmermann and Co., Switzer- 
land.) 





16,877. GENERATING Motive Power, C. F. de Kierz- 
kowski-Steuart, London. 

16,878. Rotary Enoing, J. A. McKenzie, London. 

16,879. PHoroorapHic CamERA, A. Browne.—(J/. B, @. 
Bonnaud, Belgium.) 

16,880. Loosz Lear Binpgers, A. J. Boult.—(H. S§. 
Jones, United States.) 

16,881. Britt Sagers, A. J. Boult.—(/. 7. Pirie, United 
States. 

16,882. WalIst-BELTs, H. Pentony, London, 

16,883. PRESSURE-REGULATING Devicr, A. J. Boult,— 
(Oddesse-Dainipfpumpen-Gesellschast, —--——. 

16,884. Device for Assistinc Vir1on, J. Rheinbery, 


ndon, 
16,885. MaTERIAL for [M1TaATION Parquetry, A. Litzler, 


ndon. 
16,886. FeED APPARATUS 


for Latues, O. Paul, 
ndon, 
16,887. CoLourina Beer Wort, J. A. Ruckdeschel, 
Liverpool. 


16,888, RarLRoap Tres, J. E. York, London. 

16,889. PNEUMATIC Tings for WHEELS, B. P. de Caters, 
London. 

16,890. PitLows, O. Compin, London, 

- Pumps, C. Pritt, London. 

16,892. MusicaL InsTRuMENT, R. Maynard, jun., 
London. 

16,893. TuHRowING MECHANISM out of Grar, T. Birn- 
baum, London. 

16,894. Vatvge for ConTRoLLING Ftuips, J. Pollock, 
London. 

16,895. ARTIFICIAL Fugts, C. Cory, London, 

16,896. Sap Irons, M. Joyce, London, 

16,897. Seir-cLosine Tap, E. Buchholtz and A. Cryer, 
London. 

16,898. Rar~way SicNatuine, G. Spurgeon, Leyton- 
stone, Essex, 

16,899. Repaininc Boots and SHogs, E. Edwards, 

mdon. 

16,900. Car Sgats, L.' Jenson, London. 

16,901. Printine VecrTas_e Fisre, J. Y. Johnson. 
(The Badische Anilin and Soda Fabrik. Germany.) 

16,902, ELecrric Typewriter, W. H. Wheatley.—(7/. 
Electric Typewriter Company, United States.) 

16,903. Hop-Boxes, A. G. Wolfard, London. 

16,904. Corsrts, C, Fould, London. 






16,905. Looms, E. Evenden and G. W. Butt, 
London. 
16,906. Suirts, Cottars, and Curr3, C. Comte, 
London. 


16,907. Pitre Fasrics, J. Meyer, London. 

16.908. Papgr-stampina Presses, H. J. Haddan.—(J. 
Heim, Germany.) 

16,909. IncanpEscentT Mantigs, H. J. Haddan.—(/. B. 
de Lery, United States.) 








SELECTED AMERICAN PATENTS. 
From the United States Patent-office Official Gazette. 





673,250. Compounp Stream Trap, T. P. Ford, Brook- 
lyn, N.Y.—Fued January 26th. 1901. 

Claim.—(1) A steam trap having a plurality of valves 
for controlling the outflow of the water from the trap, 
one of the valves controlling small amounts of water 
passing into the trap, and the other controlling sudden 
inrushes of large amounts of water into the trap, the 
latter valve being opened and closed solely by the 
pressure of the fluid as set forth. (2) A steam trap, 
comprising a casing having an outlet and an inlet, a 
by-pass leading from the inlet to the outlet, a valve 


[673,250] 
Va 












under control of the operator, and adapted to close the 
connection between the inlet and the casing, the said 
valve normally closing said by-pass, a check valve 
adapted to close the connection between the casing 
and the outlet, and a cylinder in which said check 
valve is mounted to slide, the said cylinder being pro- 
vided with apertures leading to one end thereof, 
whereby when the by-pass is opened the check valve 
closes the connection between the outlet and the 
casing, as set forth. 


673,264. Turust Bearine, J. Holt, Aston, near Bir- 
mingham, England.—Filed January 2nd, 1901 

Claim —{1) In a thrust bearing, bearing members 
having coned thrust-transmitting and receiving sur- 
faces, rollers interposed between said surfaces, and 
a keeper and pressure-receiving and sustaining ring 
freely rotative around and engaging said rollers, 
the engaging faces of the rollers and ring being 
conical. (2) In a thrust bearing, a two-part cage, 
rollers rotatively supported by the respective parts of 
the cage, and a freely rotative ring surrounding and 





en; ng the rollers, the engagin rtions of the 
oo rollers being piel. an e working por- 
tions of the rollers being also conical. (3) Ina thrust 
bearing, a block, and a shaft, extending through said 
block, said parts having coned surfaces, a two-part 
cage, the respective parts having raceways, rollers 
fitted in said raceways to travel against the shaft, 
rollers supported for rotation by the respective parts 
of the cage, and a freely rotative ring surrounding and 
engaging the rollers, the engaging surfaces of the ring 
and rollers being conical 
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ENGINEERING IN THE ROYAL NAVY. 
By A Nava. ENGINEER, 
No. I. 

ArnouGH the Admiralty fix the principal dimensions 
and proportions of all the machinery for the Navy, they 
very wisely leave it to the ingenuity of the private manu- 
facturers of engines to carry their ideas into effect. It is 
not too much to say that nearly all the improvements 
in naval machinery have been suggested by the great 
outside engineers who exeente Admiralty work. The only 
drawback to the system is that the public are misled by 
the results, not knowing how they are obtained. I refer to 
the trials of engines and boilers which are duly chronicled 
in the Press with much pride. Take as an example 
a battleship which has just recently completed her trials. 
Besides about forty skilled men in the employ of the con- 
tractors, most of whom had previously been engaged 
putting the engines into the ship, and were, consequently, 
acquainted with them, there were lent for the trials thirty- 
seven chief stokers; sixteen leading stokers, first-class; 
five leading stokers, second-class; and 199 stokers, first- 
class. Beyond this there were contractors’ managers, 
Admiralty representatives, and an army of men from the 
dockyard. Now contrast this with her complement when 
commissioned and ready for action. Six engineers, nine 
artificers, six chief stokers, twelve leading stokers, first- 
class ; six leading stokers, second-class; and 108 stokers ; 
quite fifty of the latter being second-class men who do 
not know a boiler from a condenser. So with one assistant- 
engineer on watch, together with two artificers, one chief 
stoker, three leading stokers, and about thirty stokers, the 
same results are expected as on the trials. No modern ship 
can possibly steam av anything like her full speed without 
considerable assistance from the upper deck, when the 
“handy man” trims the coal for the stokers to throw on 
the fires. But this is all very well in peace time when 
the only object is to get a satisfactory trial report to the 
Admiralty; but what is going to happen in war time when 
the ‘‘ handy man” is standing behind his gun, and is not 
available for coal trimming ? 

Another proof, if proof were needed, of the esteem in 
which the Admiralty holds engineering, is to be found in 
the destroyers employed in instructional work. These 
boats, which are of the flimsiest construction, run for 
three weeks out of the month, one week of which is at full 
speed. Into these vessels, lately, have been introduced 
artificer engineers, in spite of every conceivable article 
on board being in the engineer's charge, and the engines 
developing between 4000 and 5000 horse-power. This is 
about equivalent to the power of most of the liners run- 
ning to Australia and the East, which usually carry a 
complement of six or seven engineers. Thus, in the 
Navy one man does the work that six do outside, and 
although artificer engineers are most excellent men, they 
cannot be expected to do the work of highly trained and 
scientific engineers. It is so throughout the service. 
The engine-rooms are starved, but a reference to the 
Navy List will prove that, in all cases,the upper deck 
officers are fully represented. 

The average man, when he thinks of the engineer, 
imagines him only to be a person who propels the ship 
through the water. Here is a short list of his other re- 
sponsibilities :—Lighting the ship with electricity ; the care 
and maintenance of all gun machinery, which in a battle- 
ship is not inconsiderable ; the manufacture of fresh from 
salt water, and in hot weather the icing of the same; the 
maintenance of all torpedoes with repairs after they have 
been fired by the ‘“‘ handy men,” together with all the air 
compressing machinery for charging them; steering 
machinery, capstan machinery, the skin of the ship, and, 
in short, a list that would nearly fill this page. The 
engineer bears the same relationship to the executive and 
the other officers that the watchinaker does to the man 
who winds up his watch every night. As soon as it gets 
out of order take it back to the watchmaker ; the only 
difference being that the watchmaker does his work un- 
molested by outside interference. 

To revert now to the machinery. The boilers are the 
heart of a steamer. It is they that supply the steam 
which drives the engines. Until quite recently—1894— 
the Admiralty practice was to fit the cylindrical fire-tube 
or Scotch boiler working at a pressure of 155 lb. per 
square inch. Long before this there were some 
merchant vessels working at 200 lb. and above with the 
same class of boilers, and why the Admiralty, who have 
suddenly discovered the economy due to the use of high- 
pressure steam, never for years increased this pressure is 
amystery. The answer is again as before—weight. The 
thickness of all parts of a boiler has naturally to be in- 
creased with the pressure, which adds to the weight. 
This is more pronounced in a Scotch boiler than in one 
of the water-tube species. Water-tube boilers are divided 
into two classes, the small tube variety with straight or 
bent tubes of about an inch in diameter, connecting 
water pockets at the bottom to a steam drum at the top. 
This type has been fitted in the Royal Navy to all 
destroyers, and to many gunboats and small cruisers. 
The Yarrow, Thornycroft, Reed, and Normand are perhaps 
the best known, and the principal difference in them is 
the curvature of the tubes. The big tube type, with 
tubes of from 3in. to 44in. in diameter, connecting a 
bottom water tube with a steam drum at the top, but the 
tubes in this case lying in a horizontal plane. This type 
includes the Belleville, Niclausse, and Babcock and 
Wilcox, and is intended to serve in big vessels and for 
long periods of steaming. The small tube boiler first 
came to life about twenty-five years ago, owing to the 
demand then for higher speeds in torpedo boats. It is a 
very light boiler, which can be forced to an extent that 

other steam generators cannot. It has practically enabled 
the modern torpedo boat destroyers to attain their great 
speeds; but the life of the boiler is very short, the 
repairs required very great, and the skill in handling very 
considerable. These sacrifices are only what can be 
expected from a boiler designed to drive such frail craft 
as destroyers. Their average life is about two or three 





years; but there are several new boats lying in the dock- 
yard reserves that have had to have their boilers re-tubed 
in spite of only having recently been built, and never 
having steamed except on their trials. This is due to the 
decay that goes on inside the tube whilst the boilers are 
idle, and as the tubes are very thin, they, consequently, 
cannot afford to lose much in thickness. Taken altogether 
they are costly and untrustworthy boilers; but they 
enable ships to get very high trial trip speeds, and after- 
wards to find plenty of employment for the dockyards. 
These boilers have been fitted in many large vessels in 
foreign navies, but have not been considered sufficiently 
good for this purpose by the British Admiralty. Turn- 
ing now to the big tube type—which is the boiler that has 
of late been the subject of so much controversy—we find 
that it has been universally adopted by the Admiralty for 
all ships designed since 1894, excepting the small vessels 
with ‘‘ express ”’ boilers, referred to earlier in this article. 
The history of these boilers in the British Navy is briefly 
this: In 1892 the Admiralty, always on the lookout to 
cut down weight, fitted eight Belleville boilers to the 
torpedo gunboat Sharpshooter, which had previously 
given a lot of trouble, not so much with her boilers, which 
were of the modified locomotive type, as with her engines, 
which were so light as to be unequal to their work. 
These Belleville boilers worked at 150 lb. per square inch. 
After a series of trials at low powers in the Channel, 
which were kept very secret, the Admiralty ordered 
this type of boiler for the Terrible and Powerful, 
but increased the pressure to 260 lb. Finding the 
coal consumption of these French innovations very 
high, the Admiralty hit on the plan of fitting a feed- 
water heater on top of the boilers to catch some of 
the escaping gases, which they called economisers. These 
were first fitted to the Diadem in 1895, in which the pres- 
sure had been increased to 300 lb. per square inch. 
Everybody who knows anything about physics or engineer- 
ing is aware of the considerable economy effected by using 
high-pressure steam and expanding it down to a low 
pressure. But it never seemed to occur to the engineer- 
ing officials at the Admiralty that the major part of a 
man-of-war’s time is spent in harbour, where the only 
engines needed are a dynamo for illuminating purposes, 
a circulating and air-pump engine to condense and remove 
the exhaust steam, and a bilge pump. These machines 
require probably about 30 1b. steam to drive them, with 
the exception of the dynamo, which needs about 80 lb. 
Consequently, where is the gain in using 300 lb. if you 
only require 80 lb.? The Admiralty were forced to seek 
a subterfuge, and to employ the high-pressure and exhaust 
the steam at a correspondingly high rate. For example, 
instead of using 80 Ib. to drive the dynamo and exhaust- 
ing at no pressure, they use 140 lb. and exhaust at 60 lb. 
The wear and tear of all parts is considerably increased, 
and it is admitted by all who have sailed with this clumsy 
arrangement that the leakage from joints, not to speak 
of the extra work on the engineering staff, far outstrip any 
theoretical gain. So in two of the points which the Ad- 
miralty prided themselves on benefiting by the introduc- 
tion of water-tube boilers, viz., coal consumption, which 
is a very important factor in the question of weight 
of machinery and economy of steam, experience has not 
fulfilled their anticipations. Like their brethren of 
the small tube type, these boilers are very short lived 
—the Engineer-in-Chief of the Navy considers about 
six years, but none of them in the English service have 
as yet lasted so long. A number of sloops have recently 
been built for service in foreign waters, far removed from 
any of His Majesty’s dockyards where repairs can be 
effected, yet the Admiralty, pledged to their policy, felt 
bound to fit water-tube boilers to these vessels, the maxi- 
mum speed of which is only 13} knots, and for this they 
require 800 1b. pressure and 180 revolutions. Sixty 
revolutions and 100 lb. pressure a few years ago would 
have sufficed to obtain this speed, and the ships would 
have lasted double the time and cost much less in repair 
and upkeep. 

In spite of all the talk of “improved” machinery of 
modern vessels, speeds have remained nearly constant in 
big ships, and particularly cruisers, for the last ten years. 
There are few naval officers who will not agree that in a 
long run the Edgars and Blenheims of ten years ago 
would not be last ina race with the Diadems and Cressys, 
and would be much more certain of finishing than their 
modern rivals. Improvement with regard to naval 
machinery means increased complexity and trouble to 
those who have to work it. 

Last summer the then First Lord of the Admiralty 
appointed a committee of one naval and four private 
engineers to consider the question of water-tube boilers 
for ships of war. This policy was dictated by frequent 
breakdowns of ships fitted with them, and the comments 
of the Press and public on the matter. But the com- 
mittee was not appointed till all modern ships have been 
so fitted, representing some £50,000,000 sterling. How- 
ever, better late than never. They have recently pub- 
lished an ad interim report in which water-tube boilers 
are advocated, but the Belleville type condemned. As 
the report is only ad interim, and, as the committee are 
still seeking evidence with regard to which type of boiler 
is the best for naval purposes, it is only proposed to 
investigate the reasons advanced for advocating the 
adoption of water-tube boilers at all. The reasons given 
are:—(a) Rapidity of raising steam and of increasing 
the number of boilers at work; (b) reduction to a 
minimum of danger to the ship from damage to boilers 
from shot or shell; (c) possibility of removing damaged 
boilers and replacing them by new boilers in a very short 
time, and without opening up the decks or removing 
fixtures of the hull. 

The first reason (a) of quick steam-raising is one which 
has all along been urged by water-tube boiler enthusiasts 
to be one of their strong characteristics. But the import- 
ance of this matter may be easily exaggerated. A Belle- 
ville boiler takes about two hours to get steam from cold 
water, and a Scotch about four. These times may be 
considerably reduced if necessary by forcing the fires ; 


but the penalty is leaky joints, together with collapse of 
brickwork in the Belleville, due to the ‘“ bumping” of 
the water when on the point of ebullition. 

No more damage is done to a Scotch than to a water- 
tube boiler by forcing it, and on one occasion of emergency 
I raised steam from cold water to 1001b. in three hours 
in the largest class of double-ended boilers fitted in the 
Navy without any visible harm. The trials of the 
Minerva and Highflyer proved the truth of these remarks. 
Granted, then, that water-tube boilers can raise steam in 
half an hour in an extreme case, what is the good of 
having steam in your boiler if you cannot move your 
engines? The large engines now fitted to big ships take 
at least two hours warming up before they are ready to 
move; otherwise there is grave risk of breaking some- 
thing, due to water forming in the cylinders. But what 
ship in war time is going to be lying with her boilers not 
alight, and if the fires are banked then the Scotch has 
just as much advantage as any water-tube boiler ? 

The second reason (b) appears somewhat problematical. 
It means that a ship being supplied with a great number 
of water-tube boilers, the loss of one or two of these 
small units makes no difference to the speed of the ship 
compared with the loss of one large Scotch boiler, of 
which there are only a few fitted in the ship. But all 
boilers in the Navy are below the water-line, and placed 
beneath an armoured deck, and should shot or shell get 
into these regions it will not very much matter what class 
of boilers is supplied. No man would care to stop, even 
if he could, after the bursting of one water-tube boiler to 
see whether the remainder went or not, and as everything 
depends upon human attention this feature of the water- 
tube boiler does not appear of so much importance. 

The third reason (c) resolves itself into a question of 
expense. If a boiler is sufficiently damaged to require 
replacing by a new one, it will become too big a job for the 
ship’s staff, and will have to be undertaken by the dock- 
yards or private contractors. This is true of all boilers, 
and as regards the removal of fixtures of the hull it 
depends on what extent of damage has been done to the 
boiler, because it is hard to imagine a case in which a 
boiler. is damaged without some of the surrounding 
pipes, valves, &c., also being wrecked. 

Taken altogether, the reasons given for adopting water- 
tube boilers are open to discussion, inasmuch as no 
experience is forthcoming up to the present with regard 
to the behaviour of these boilers in action, and con- 
sequently all questions of this character must be theo- 
retical till practical experience is gained. 

The objections urged against the Belleville boiler by 
the committee appear, with one or two exceptions, to 
apply equally to all water-tube boilers, and not one par- 
ticular exarnple more than another. Any boiler contain- 
ing only a small quantity of water, and generating steam 
at very high pressures, is bound to be very sudden in all 
its actions, and to require considerable attention, which 
is much increased when the machinery that it supplies is 
being frequently stopped, started, and worked, sometimes 
slowly and the next minute at maximum speed. This is 
the lot of naval engines, and to overcome these difficulties 
automatic gear is fitted to the boilers to control the 
various actions, and it is frequently difficult to decide 
which is the more troublesome—the automatic gear or 
the varying conditions of the boiler. In the Channel 
Squadron, where maneeuvring is of daily occurrence at sea, 
the increase of power is often as much as 4000 horse- 
power atone leap. All the battleships are supplied with 
fairly substantial machinery and Scotch boilers, and in 
spite of their most trying work seldom, if ever, fail. Indeed, 
the total defects of the eight battleships in a year is not 
equivalent to those of two of the cruisers fitted with water- 
tube boilers. This latter feature would be of vital import- 
ance in war time. Without trustworthy machinery a war- 
ship is a poor substitute for a floating fortress. 








AMERICAN LOCOMOTIVES IN ENGLAND. 
By A LocoMoTIvE ENGINEER. 
No. VI. 

I now come to the matter of materials used by Ameri- 
can and English locomotive makers in its bearing on first 
cost; but I will be brief, as I have previously made 
reference to this question. Probably one of the largest 
items of saving in the first cost of American loco- 
motives is effected by the practice in America of using 
steel plates for the internal fire-boxes, and steel tubes, 
instead of copper plates and brass tubes, such as are 
almost universally specified when locomotives are ordered 
in this country. The suitability of the respective 
materials for their purpose is, of course, dependent’ on 
the conditions under which they are required to work, 
more éspecially as regards the water and fuel used. If 
the water is good, and does not lead to rapid corrosion 
or the precipitation of thick and obdurate deposits steel 
plates and tubes may give fairly good results. But 
if the engines are liable to be sent, if only now and again, 
to districts where the water is hard, a judicious locomotive 
engineer will specify copper fire-boxes and brass tubes. 
Their first cost is more, but this will be far more than 
repaid in the long run by the saving of money in the 
repair and renewals of the boiler, in addition to the 
important .matter of avoidance of loss in the earning 
power of the engine by its being less frequently in the 
shops for boiler and tube repairs, apart from the higher 
scrap ‘value of the materials, which largely recoup the 
first cost. This item is typical as regards the whole 
range of materials used in the various parts of a locomo- 
tive—whether axles, tires, axle-boxes, motion work, or 
any other portions of the engine. It is said that the 
tires of the American engines on the Midland Railway 
have given much trouble, being probably of too soft a 
quality, but, having no means of verifying it, I mention 
it for what it is worth. Soft tires are a well-known 
source of expenditure in the early life of a locomotive. 
If the flanges of one pair of coupled wheels wear sharp 





on account of the tires being too soft, the whole set of 
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coupled wheels have to be re-turned to make them all of 
equal diameter. But to resume: just as American loco- 
motive makers may save first cost by scrimping details, 
so it is easy to save money by using “‘ cheaper "’ materials. 
But however much American engines may be suited for 
the conditions qeuesens to railway undertakings in 
new and undeveloped countries where lowness in first 
cost is of more consequence than economical working, 
the fact remains that the higher class British locomotive, 
in respect of design, material, workmanship, and 
finish, is the better and more economical machine in 
every wayinthe longrun. Let locomotive makers in this 
country stick to their high-class work and high-class 
materials, while straining every nerve to diminish the cost 
of production by the adoption of the best up-to-date 
appliances, and they need not fear competition with 
American manufacturers in neutral markets where high- 
class locomotives are wanted, notwithstanding all that 
any advocate of the American locomotive has advanced 
to the contrary. 

The English and American systems of locomotive 
construction are the result of natural causes operating 
from the very infancy of the industry in each country. 
In this country the construction of locomotives was 
taken up by engineers who had already estab- 
lished a name for making high-class machinery, in 
the belief that good and substantial work was well worth 
its cost, and they followed the same system in the con- 
struction of their locomotives. The plan commended 
itself to the railway authorities in view of the railways in 
their charge having been constructed on the principle of 
making them as good as could be, in order to minimise 
working expenses, rather than with the object of keeping 
down first cost. A high standard of quality in locomotive 
construction was thus introduced into this country, and 
when, subsequently, the industry developed into a special 
branch the same high standard was maintained, and has 
continued to be maintained to this day, British locomotive 
makers having all along laid themselves out for meeting 
the demand of the better class railways at home and 
abroad, to the neglect of those orders in the placing of 
which low prices were the determining factor. 

On the otherhand, American locomotive makers began 
by supplying the demand in their own country for low- 
priced engines. There the enormous distances traversed 
by railways compelled the exercise of the utmost economy 
in their construction, even at the cost of enhanced ex- 
penses in working, and the same course had to be followed 
in the construction of the locomotives and other rolling 
stock required in working them. This being so, a 
cheap type of locomotive design and the use of low- 
priced materials became from the first a governing element 
with American locomotive makers; and as they have 
laid themselves out for meeting the demand for this 
class of engines for new railways in neighbouring 
countries of similarly vast extent, where the necessity for 
keeping down first cost also largely operates, the 
practice of American locomotive makers has continued 
on the same lines. So long as the demand exists for 
“cheap” locomotives that will not last too long, so 
that their owners may be free to adopt ‘something 
better’ when “it comes along,” as the chairman of the 
Midland Railway so well expressed it, the American 
locomotive builders are not to be blamed for straining eve 
effort to meet it, even if the engines prove costly in fuel, 
oil, and repairs. Certainly locomotive makers in this 
country have no reason to complain, so long as it is not 
asserted that the purchasers of these said American loco- 
motives get as good — as can be made in this 
country at £400 or £500 less per engine. The demand 
for high-class durable and economical locomotives must 
go on steadily increasing as the railways in new countries 
become developed and settled down to a method of 
working more in accordance with the business principles 
of economy in working at which all well-conducted 
enterprises must aim if they are to survive competition 
with rival undertakings. But if the demand for high- 
class locomotives should die out, British locomotive 
makers ought to be successful—after a struggle—in 
dropping down to the lower plane of American locomotive 
design and “ cheaper” ich 0 of construction, and in 
holding their own at that. 

One word more as to the ‘ engine-off-the-peg ” remarks 
of the chairman of the Midland Railway, and I have done. 
It is a pithy and apt expression, and its importance lies 
in the fact that it raises a point which tells against loco- 
motive makers in this country from which American 
locomotive makers are exempt. It is probably not known 
tothe non-technical Press, but, in any case, it would astonish 
even the “superficial thinker” tolearn that when the agent 
of a railway company in need of locomotives comes to 
this country for engines he ties the maker down to the 
most rigid specification, not only as to the quality of the 
materials he is to use in the different parts of the engines, 
but as to the shape and proportions of the parts, often- 
times down even to the minutest details. The English 
locomotive maker does not object to the stipulations for 
high-class materials or workmanship, or to the rigid 
inspection which the railway company may see fit to 
institute, because the use of first-class materials and 
workmanship is entirely in harmony with his own practice 
and endeavour. But the practice of requiring not only 
the larger parts, but every detail of the engines, to be 
carried out in accordance to the particular predilections of 
each individual railway company, adds enormously to the 
difficulties in the way of rapidly turning out work, besides 
adding largely to the cost of production, for which the 
railway companies have to pay. If, on the other hand, 
the user of locomotives goes to America for his engines, 
he takes them “ off-the-peg,” designed and executed just 
as the American manufacturers think fit to make them, 
as, in fact, the Midland Railway Company practically did 
two years ago. Little wonder that the American firms, 
from whorn it and the other English railway companies 
recently obtained engines, were able to deliver them in 
a comparatively short time. In these circumstances 
American locomotive makers can safely stock in large 





quantities the various parts of the engines in slack times 
ready to meet a sudden demand in busier times, the cost of 
poeion being at the same time minimised. If the 
ocomotive manufacturers in this country attempted 
anything of the kind they would find themselves saddled 
with parts of locomotives which might long remain on their 
hands. One would think that it would be in the interests 
of railway companies and other users of British-made 
locomotives to agree amongst themselves as to the 
form and proportions of details for different sizes of 
locomotives, as is done by the locomotive men in 
America. 

I must make one more allusion to the remarks of the 
chairman of the Midland Railway. If Sir Ernest Paget 
was correct in his description of the attitude of mind of 
the locomotive authorities on the two lines he is con- 
nected with abroad, to the effect that ‘they absolutely 
won't look at an English engine,’ because they have 
the notion that it won't run well on lines with sharp 
curves laid with “ flat-bottomed rails, fastened direct on 
to the wood sleepers by spikes, making ’’—be it noted— 
“an excellent road for running on,” as Sir Ernest de- 
scribed it to the representative of the Daily Mail, the 
only conclusion we can come to is that they are either 
very ignorant or lamentably prejudiced. Are they 
ignorant of the fact that there are, and have been for 
long years past, thousands of British-made engines work- 
ing safely and satisfactorily on curving railways all the 
world over, laid with flat-bottomed rails, of both light and 
heavy section, fastened direct to the sleepers in the way 
Sir Ernest Paget described, but not always excellent in 
the sense of being well maintained. 

I think I have now traversed the whole ground of the 
vexed question of American versus English locomotives 
as raised by the Midland Railway Company’s recent ex- 
perience, the chairman’s remarks on the more general 
question of their competition with English engines 
abroad, and Mr. Pea, one article on the subject. 
I confess to being not quite so free of bias on the side of 
the English type and make of locomotive as Mr. Rous- 
Marten, who, I understand to say, would view with perfect 
equanimity the supplanting of British-made locomotives 
by American engines, both at home and abroad, provided 
only they proved themselves the better machines. Ihope, 
however, that I have fairly stated the case from an all- 
round point of view, and have not overstrained any- 
thing adverse to the American engine. If I have 
unwittingly done so, I have no doubt I shall be promptly 
corrected. 

I also hope that I have succeeded in throwing some light 
on matters connected with the working and perform- 
ance of locomotives, which ought never to be absent 
from the mind when engaged in designing them, as 
for example, the proportioning of boilers, the use of 
balance beams, &c. If I have been unable to throw as 
much light as I should have liked on the cause of the 
higher consumption of fuel and oil by the American 
engines on the Midland Railway, and their greater cost 
for repairs in comparison with their British competitors, 
it is due to the impossibility there seems to be of pene- 
trating the veil which has apparently descended on the 
whole question at the very time when, as by a ray of 
electric light from the office of the Daily Mail, the 
results of a most interesting trial of American locomo- 
tives on a first-class English railway were momentarily 
brought to view. It is to be presumed that the makers 
of the engines in question have been duly furnished by 
the railway company with exact information on all points, 
which—if of a satisfactory nature—they will doubtless 
forthwith make public. In the absence of this, it will be 
interesting to learn what those have to say in defence of 
the American engines who have either an interest in the 
matter or feel impelled by a sense of duty on behalf of 
‘“‘ truth, fairness, and science.” 








ENAMELLING. 
No. II. 

From the preceding article in our impression for 
August 28rd, it will be understood that the enamel 
constituents are divided into four distinct groups :— 
I. Fundamental media. II. Flux media. III. De- 
colorant media. IV. Colouring media. We have 
briefly considered the three first named, and we will now 
proceed to No. IV. The colouring material used is in 
every case a metallic oxide, so that, so far as this goes, 
the colouring of an enamel frit is easy enough. Great 
care is, however, necessary, and at times many difficulties 
present themselves, which can only be overcome by ex- 
perience. To havea sayy ge and thorough knowledge 
of the colouring process the operator should have gone 
through a course of study in chromatics. This, however, 
is what English operators have not done, but which Ger- 
man manufacturers make compulsory for some of their 
staff, and with most satisfactory results. In addition to 
chromatics the operators should have a considerable 
knowledge of chemistry. In this, again, the German 
operator excels his British rival. This knowledge of 
chemistry is of the utmost value throughout the whole 
manufacturing course of enamels, and it is quite safe to 
say that a good chemist who is also a practical manu- 
facturer will do much better for his firm than a highly- 
trained operative staff under a head whose knowledge 
of chemistry is very limited. Colouring oxides are very 
frequently adulterated, and certain kinds of the adulter- 
ants are injurious to the frit and to the finish of the 
colour. 

When the colour to be used has been decided upon, the 
other points requiring consideration are :—(1) The object 
for which the article is to be used; (2) the price to be 
obtained for it. Artistic colouring runs into considerable 
sums of money at times, as a high surface finish on an 
art work surface requires the best materials, the most 
careful manipulation, and a considerable expenditure of 
time and labour. Some coloured frits are chiefly made 
to attract the eye rather than to stand long wear, and 








this is especially the case in the manufacture of hollow. 
ware. It is well known that the natives of India, Africa 
and other parts of the globe have original and peculiar 
ideas as to what constitutes art. In India, for example, 
the native men and women who can afford it revel in 
dress of the most varied and gate colours, regardless of 
their sympathetic affinity with one another. The more 
striking and divergent the colours are the more they are 
appreciated, and this characteristic applies to almost 
everything else. 

In this the German comes to the front again. In 
shipping to foreign countries he finds out the most 
1 domo colours in vogue. To him it matters not how 

ideous they may be. His aim is to get money for his 
goods, and combinations of the most startling characters 
are turned out in the cheapest form possible. The 
Englishman seldom seems to grasp the trade necessity 
of making every effort to fall to the level of the native 
in matters of this kind. What he thinks he ought to do 
is to educate him, and bring his ideas to the level of 
appreciating Western views of art, colours, &c., but 
while he is thus engaged his continental competitor is 
reaping a harvest of rupees which might otherwise have 
been his. 

In Germany colouring minerals are very generally 
prepared in the laboratory connected with the enamelling 
factory, while in England this system is unknown. The 
advantage of this arrangement is that the colouring 
oxide is prepared in a sufficient condition of purity for the 
object in view, whereas the English manufacturer has to 
depend upon the more or less definite assurances of 
quality given by outside suppliers. 

The following is a list of the colours directly available 
for enamelling. The depth of tint can be varied as 
required by varying the quantity of media used, and 
variety may also chiaieet in some cases by the com- 
bination of two or three colours. The following com- 
mercial colours fairly pure can be obtained from reliable 
manufacturers, but a brief description of their composi- 
tion will be of use :—Blue of sorts, violet, green of sorts, 
yellow of sorts, orange, red of sorts, brown of sorts, 
black. 

Blue.—The most popular colour in enamelling is blue, 
and no other colour is capable of yielding such a range 
of beautiful variations. Everyone is familiar with the 
rich dark tints often to be found even in cheap enamelled 
articles, and in the finer enamels it hasno equal. Cobalt 
is now generally in use for imparting this colour, and 
the best form in which it may be sed is silicate of 
cobalt or smalt. Silicated protoxide of cobalt gives 
much finer results, but the cost of the pure oxide is much 
greater. 

Violet.—Peroxide of manganese is the only oxide which 
will yield this colour, and only after it has been made 
chemically pure. For ordinary purposes finely powdered 
manganese used in small quantities will give the required 
violet tint. By the use of this oxide any shade of violet, 
from the very lightest to an almost perfect black, can be 
obtained. 

Green.—Every one knows that blue and yellow in 
certain proportions will yield a green colour. The same 
rule applies in enamel mixings, but is not generally 
brought into practice. Green so obtained requires more 
trouble and offers less certainty of satisfaction than direct 
colouring, hence the latter is now generally in favour. 
Oxide of copper yields an emerald green, but the colour 
can be modified in any way by the judicious addition of 
oxide of iron. 

‘ellow.—The ranges of yellow are considerable, but 
very few tints can be described as artistic. The most 
popular is known as Naples yellow, and the recipes for its 
manufacture are numerous, and will be given at a later 
stage. 

Orange.—This colour is, of course, a combination of 
yellow and red, its depth depending upon the relative 
percentage of its two constituents. A red iron and an 
antimony preparation are employed. If the former ex- 
ceed the latter an orange red will result, and if the latter 
predominates an orange yellow will be obtained. 

Red.—Sulphate of iron and alumina produce the com- 
mercial red. Its preparation requires great care, but with 
experience a first-class colour can be obtained. Oxide of 
pen ry can be used, but it is too expensive. 

Brown.—As is generally known this colour is a com- 
bination of black and purple. Some brown colours are 
most objectionable, but a really good tint can be ob- 
tained by mixing a certain proportion of clay with oxide 
of iron. 

Black.—There is no distinct preparation of this type, 
but the colour is arrived at by the addition to the frit of 
oxides of deep colouring power, viz., oxide of iron, oxide 
of cobalt, or peroxide of manganese. The blacks obtained 
from these can easily be identified by an expert. A pure 
velvet bluck can be obtained by mixing these oxides 
together and fusing with the enamel frit. 


EXPERIMENTAL WORK. 


Experimental work will save many pounds to a manu- 
facturer, and, in fact, it is only by an organised system of 
experiments that the best results can be arrived at. 
Everyone connected with the trade knows how serious the 
losses are from spoiled mixings, not only in coloured 
enamels, but also in the white and grey mixings. The 
cost of the materials, wages, coal, &c., amounts to a very 
large item; but where each separate batch is first tested 
in a small experimental way these losses are almost 
wholly avoided. German manufacturers never trust to 
chance, the experimental laboratories in connection with 
their manufactories are fully equipped, and considered of 
the utmost importance, whereas in England the experi- 
mental tests are neglected as much as possible. It 
frequently happens in practice that a mixing of certain 
articles in certain proportions will give different results at 
different times, ae the system of manufacture is 
unaltered. This may be due to the quality of the 
ingredients varying in different consignments, and it is 
ebvious that if uniform enamelling results are to be 
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obtained with as little waste as possible, it can only be by 
experiments. 
CompaRISON OF HOLLOW-WARE AND Sicn TaBLer 
ENAMELLING. 


The enamelling for sign tablets is much the same as for 
hollow-ware ; the mixings are practically alike but, as a 
general rule, the mixing is applied in a much more liquid 
form on the latter. It is easy to understand that 
hollow-ware in every-day use receives rougher usage than 
tablets. By handling it is submitted to compression, 
extension, and more or less violence due to falls, knocks, 
&c., and unless, therefore, the enamel coating follows the 
changes of the metal due to these causes, the connection 
between the two will become loosened and chipping will 
take place. : 

The enamel, therefore, though much alike for both 
purposes, should be so prepared for hollow-ware that it will 
be capable of withstanding the changes to which we have 
referred. In all cases it must be remembered that the 
thinner the coat of the enamel the better it will be 
distributed over the iron, and the greater will be its 
adherence to the iron. Any article heavily enamelled is 
always liable to chipping, especially if submitted to the 
slightest bending action, and therefore any excess of 
material added to a plate means that it will always be 
readily liable to separate from the plate. In hollow-ware 
enamelling the preparation of each frit generally receives 
somewhat more attention than for plate enamelling. The 
grinding is more effectively carried out, in order to remove 
almost every possibility of roughness on any part of the 
surface, especially the inside surface. 

The iron used in tablet and hollow-ware manufacture is 
rolled sheet iron. It is supplied in a variety of qualities, 
from the ordinary Lowmoor and Swedish irons to speci- 
ally prepared charcoal irons. For hollow-ware the latter 
are essential. The difference between the two is in the 
preparation, whereby the charcoal iron is rendered purer 
than ordinary plate iron, more ductile, and therefore 
capable of being driven out to various forms and depths 
by stamping presses. The surface of the charcoal iron is 
not so liable to become oxidised, and therefore can be 
more readily made chemically clean for the reception of 
the enamels. Some manufacturers use charcoal plates 
for tablet work, but these are expensive; the ordinary 
plates, carefully pickled and cleaned, adapt themselves to 
the work satisfactorily. 

The sheet irons generally used for the enamelling 
purposes referred to vary in gauge (I.S.W.G.) from 25 
to 19. The finer the iron is the greater must be the care 
used in coating it with enamel. Thin iron will rapidly 
become hot or cool, the temperatures changing much 
more quickly than that of the mixing. Unless care, 
therefore, is used, the result of fusing will be that the 
enamel mass will not have become thoroughly liquid, and 
its adherence to the iron will be imperfect. 

If, however, the temperature is gradually raised to the 
maximum, and sympathetic combination takes place, the 
dangers of rapid cooling are avoided. Again, the iron, in 
losing its —— more rapidly than the enamel, 
will contract, thus loosening its contact with the glaze, 
and the latter will either then, or after a short period of 
usage, chip off. We then arrive at the following hard- 
and-fast rules :—(1) In all classes of enamelling, but par- 
ticularly where thin iron sheets are used, the temperature 
of the plate and its covering must be raised very gradu- 
ally and very uniformly. (2) In all cases a plate which 
has had a glaze fused on its surface must be cooled very 
gradually and very uniformly. The importance of these 
rules cannot be over-estimated. and will, therefore, be 
referred to in a more practical way in a later article. 

In enamelling factories no causes are more prolific in 
the production of wasters than these, and in many cases 
the defects produced are erroneously attributed to some- 
thing else. Cast iron is much easier to enamel than 
wrought iron. This is due to the granular character of 
its composition. It retains the enamels in its small 
microscopic recesses, and greater uniformity can be 
arrived at with greater ease. Cast iron enamelled sign 
tablets and hollow-ware were at one time made, but their 
great weight made it impossible for them ever to come 
into general use. 

Wrought iron plates, if examined microscopically, will 
show that they are of a fibrous structure, the fibres run- 
ning in the direction in which they have been rolled. The 
enamels, therefore, will be more hable to flow longitudi- 
nally than transversely, and this tendency will be more 
accentuated at some places than at others. This, how- 
ever, is prevented by giving the iron sheets what might 
be described as a cast iron finish. The sheets to be 
enamelled should be thoroughly scoured in all directions 
by quartz or flint sand, no part of the surface being neg- 
lected. This thorough pl will roughen the surface 
sufficiently to make it uniformly retentive of enamel 

mixture, and in no cases should it be omitted or carelessly 
carried out. 

Cast iron pipes for many purposes are now enamelled, 
and even enamelled locomotive boiler tubes have been 
heard of. When properly covered with the glaze, 
corrosion is impossible. The importance of this result 
will be at once fully estimated, but it is to be 
regretted that English manufacturers are again be- 
hind their continental neighbours in the uses of the 
enamelled tubes and pipes. The process necessary is 
not a difficult one, and it has also the recommendation of 
mexpensiveness, but in every part of the operations 
great care is necessary. As in the case of sheet iron, 
cleaning and pickling are essential, and both operations 
must be as thorough as possible. The whole of the sur- 
face must be freed from any trace of corrosion, after 
which a | coating may be applied. On the surface to 
be glazed the powder is uniformly distributed, and this 
is best done by the use of cylindrical brushes. 

The furnaces are long, but narrow, as the attendant 
workman has to turn the tubes from time to time, and 
he is therefore only capable of attending to from six to 
twelve. The tubes are laid side by side, and rest on 








“petits” suitably shaped forthe purpose. The turningis 
done by means of strong pincers, and on the uniform 
change in position of the pipes the uniformity of the 
enamel glaze very greatly p acer The furnace is 
necessarily heated to a very high temperature, and the 
uniform distribution of the heat throughout the pipes 
can only be obtained by a competent workman in 
charge. Most of the defects generally to be found in cast 
iron pipe enamelling can be caer to bad firing, and 
carelessness at this part of the process should never be 
tolerated. Two coatings are applied, viz.:—(a) the 
foundation coating, and (b) the upper coating, and these 
consist of:—(a) Soda, borax, quartz; (6) felspar, 
quartz, borax, oxide of tin, fluorspar, soda, and salt- 

etre. Other firms use different mixings, but those 
just given are very satisfactory when properly applied. 

Water pipes, drain fae boiler pipes, &c., can all 
made more useful and lasting by being protected with an 
enamelled surface. Sanitary operations are more per- 
fectly effected, and in water conduction the water is 
protected from contamination. 

Copper enamelling.—On a clean copper surface the 
enamelling process is easy. The foundation glaze is not 
essential, and when required the most beautiful results 
of blended colours can be obtained by very little addi- 
tional experience to ordinary enamelling. 

Enamelled copper ware has now come greatly into 
favour for household ornaments. Japan has for many 
years been turning out enormous quantities of vases, 
plaques, bowls and other ornaments most beautifully 
enamelled in a variety of colours of the most delicate 
tints, and attempts have been made in Europe, but with- 
out success, to introduce a competitive industry. For 
this class of work the operator must have served a long 
apprenticeship, have a high conception of what art is, be 
possessed of a standard of patience of the most perfect 
character, and be content to receive comparatively small 
return for the work. The system adopted in this class 
of work is easily explained and understood, but the manu- 
facture itself is one which requires the patience and appli- 
cation of the Oriental, and with the Oriental it will remain. 

When the vase or other article has been hammered 
out to the required shape in copper, it is passed on to 
another class of artisans, who prepare it for the hands of 
the enameller. The design or designs are sketched care- 
fully out and with most wonderful precision. The work- 
ing appliances consist only of a pointed tool, two or three 
small punches of varying sizes, and a hammer. With 
this small equipment the operator sets to work. The 
spaces between each dividing line are gradually lowered 
by hammering, and when this has been uniformly com- 
siete. each little recess is ready to receive its allotment 
of enamel. More accurate work even than this can be 
obtained by the introduction of flat wire. This wire is 
soldered or fixed on the vase, and forms the outline for 
the entire design. It may be of brass, copper, or gold, 
but is fixed and built round every item of the whole 
design with the most laborious care. It stands above 
the surface of the design on the copper articles, but the 
little recesses formed by it are then gradually filled up by 
enamel in successive fusings. The whole surface of the 
article is now ground perfectly smooth and polished until 
its lustre is raised to the highest point possible, and when 
this stage has been reached the article is ready for the 
market. 

To give an idea of what Europe would have to contend 
against in attempting to enter into competition with 
Japan in this industry, the following trustworthy figures 
relating to a pair of vases, with no fittings or ornamen- 
tation except that of colour, will be of interest :—Height 
of vase, 12in.; value of copper, 3s. 6d.; value of enamels 
used, 2s. 6d. ; cost in working, 6d.—excepting wages ; 
incidental, 6d.; actual cost of material, 7s.; actual time 
taken to finish the vases—calculated as for one man— 
thirteen days ; selling price in Japan, 12s. 6d. Enamels 
used for this and other kindred purposes must have a low 
fusing point. Practically they must be lead enamels, but 
of a fineness and purity much superior to those foriron ware. 
Here isa selection :— White : (a) crystal glass, antimoniate 
of sodium and saltpetre; (b) oxide of tin, fine quartz, 
and salt. If coloured enamels are to be used the colour- 
ing media requires the greatest care, as the artistic effect 
depends almost wholly on the shades of colour obtained. 
At a later stage recipes for various colours will be given. 
Ordinary copper and fine copper enamelling are two 
different processes, as can be understood. A good 
ordinary copper enamel consists of gypsum, felspar, and 
borax, which is applied in a similar manner to that of iron. 








MERTHYR TYDVIL NEW WATERWORKS. 


Tue Breconshire watersheds were a material factor in 
Sir Alexander Binnie’s scheme for supplying London with 
water from the Welsh hills. Before Sir A. Binnie, indeed, 
Messrs. Hassard and Tyrrell, MM. Inst. C.E., had pointed 
out ‘ how 300,000,000 gallons daily of the purest water 
could be obtained from the elevated mountain district of 
Breconshire and Radnorshire, and be delivered in London 
by gravitation at an altitude of 300ft. above Ordnance 
datum.” While the London County Council project was 
still a living and controversial plan, it was pointed out 
in these columns, on the best local engineering authority, 
that Sir A. Binnie’s proposals would make as little draught 
on the natural resources of the Welsh townsas those made 
by Liverpool and Birmingham, both of which have gone 
to Wales for water; while the same authorities were 
agreed in saying that the rugged heights and cloven gorges 
of Breconshire provided a gathering ground sufficient to 
supply the South Wales towns, even to the coast, 
and leave an abundance on the northern slopes for 
whomsoever would go to the expense of tapping it. 
Hitherto Cardiff and Merthyr Tydvil are the only 
boroughs which have made a serious inroad into the 
hills which literally represent, as one of the Welsh 
name-places typifies, “‘a congregation of the waters.” 
The question as to which is the wettest spot in the 











United Kingdom is a the minds of some contempo- 
rary correspondents. r. Baddeley is insisting that 
Borrodaile—or Windermere—is not so perpetually moist 
as people have been led to believe, and a Yorkshire 
meteorologist contends that his district of the North 
Riding is entitled to the credit of receiving the heaviest 
average rainfall of all Great Britain. We are not con- 
cerned in the dispute, and only propose to set down some 
indisputable figures, which prove that wherever the 
heaviest i pt have been recorded in the North, 
the watersheds of Breconshire are not far “ out of the 
running.” At the most northerly of the Cardiff 
reservoirs, at the very base of the Brecon Beacons, the 
mean annual fall over sixteen years has been 75°56in. 
In 1891, a memorably wet year in that region, 
it amounted to 100°71 at the Upper Taff Vawr reser- 


be | voir. It declined to 59°04 in the year following, which 


is the lowest marking in the time under review. These 
figures are from the tables compiled by Mr. C. H. 
Priestley, Assoc. M. Inst.C.E., the Water Engineer of the 
Cardiff Corporation. Mr. Thos. F. Harvey, the Borough 
Engineer of Merthyr Tydvil, took similar observations 
for a term of years in another rainy valley only separated 
from the Taff Vawr by a mountain ridge, yet the records 
singularly differ. Thus, in 1891 the rainfall on his side 
of the hill, at Pentwyn, was 75°56in., and at Neuadd, 
the valley of the new reservoirs, 76°47in.; in 1892 
the fall was only 45-96in. and 45°13in. respectively. In 
1898, at the top of the Neuadd valley, the rainfall for the 
year was 91-°3lin. These are vagaries common to all 
mountain valleys; but the mean shows that the neigh- 
bourhood of this Brecon Beacons is wet enough to sub- 
serve all the utilitarian purposes of the populace in the 
towns below. 

The Merthyr new waterworks, in the Neuadd valley, 
where the gathering basin is now practically com- 

leted, form the culmination of an undertaking which 
6 been in progress for many years, and in its earlier 
stages was attended with great difficulty. The first 
reservoir constructed by the Health Authority was at 
Pentwyn, on the head waters of the Taff Vechan, 
not far from its source on the southern slope of 
the Brecon Beacons. The plans were drawn by the 
late Mr. Thomas Hawksley, whose hand, it is now 
admitted, was hampered by limits of expenditure imposed 
by the then Local Board of Health. Ata cost of £82,000, 
however, he designed an impounding reservoir, draining 
an area of 4500 acres, chiefly mountain pasture on the 
old red sandstone, with an earthern embankment, 84ft. 
above the river bed, to 1084ft. Ordnance datum. The 
distance from the embankment to the northern edge of 
the watershed, on the summit of the Beacons, is 5°3 
miles. The water area is 96 acres, and the capacity 
346 million gallons. Unfortunately, the carboniferous 
limestone overlies the old red sandstone at the place 
where the embankment was made, and, as a consequence, 
a serious leakage through the fissures of the limestone 
has always existed, involving much expense and anxiety 
to the Local Authority and its successive engineers. No 
one doubts, at this later day, that Merthyr missed a great 
opportunity when it was seeking powers for a reservoir 
at Pentwyn. It was first in the copious field of the 
Breconshire mountains, and, with greater foresight, and 
not at very much greater cost, it could have created a 
vast water storage sufficient to supply the towns in the 
lower Taff Valley for many years, possibly until to-day. 
Even in its own interest, it is evident that a mistake 
was made. As is pointed out by Mr. Thos. F. Harvey, 
the present borough engineer, if the embankment had 
been carried 500 yards further north, its foundation would 
have rested on the old red sandstone, while, if its 
height had been doubled, the reservoir would have 
had a top water area of 190 acres, with a capacity of 
at least 1500 million gallons. ‘The cost of such an 
embankment,” Mr. Harvey remarks, “would have 
been absurdly small for the volume of water im- 
pounded, and such a reservoir would have removed 
the necessity for the additional storage subsequently 
provided.” By 1876, owing to the expansion of the 
district, and especially to the development of steam 
coal mining in its southern portion, Merthyr found 
itself compelled to increase its water supply. There 
was ample gathering , sen in the neighbouring valley, 
and the Lower Neuadd reservoir was built, with a capacity 
of 75 million gallons, and a top water level of 1412ft. Ord- 
nance datum, so that the water flows by gravitation to 
the highest parts of Dowlais, and by a smaller main down 
the ae as far as Quaker’s Yard, 8} miles away. A 
dozen years or so passed, and the demand for more water 
again became acute. Mr. Harvey marked out a site 
half a mile north of the Lower Neuadd, and Mr. G. F. 
Deacon, M. Inst. C.E., was called in to advise the Council, 
and ultimately, to prepare plans. There was protracted 
litigation with the riparian owners, and it was not until 
1895 that an Act was obtained, since which date work 
has been prosecuted with little intermission. The con- 
tractors were Holme and King, of London and Liverpool; 
but they have not had charge of the whole of the opera- 
tions. It was stipulated that “the contract does not 
include the actual manipulation of the building materials 
upon the surface of the concrete or masonry to be used 
in the formation of the permanent dam, or upon the sur- 
face of the rock forming the foundation of such dam.” 
The object of this unusual provision, it is explained, was 
to leave no loophole of an excuse for defective work; and 
by all accounts it has usefully served its purpose. 

The Upper Neuadd reservoir, all but finished, is notable 
in one respect as an engineering achievement under 
great difficulties, and in another aspect because of a de- 

arture from regular practice, in the use of Aberthaw 
ime mortar instead of Portland cement in constructing 
the masonry dam, the mortar being composed _by crush- 
ing the limestone into something like sand, and manipu- 
lating the materials in a distinctly novel manner. The 
conformation of the valley above the Lower Neuadd 
necessitated an embankment of considerable length, viz., 
1622ft., of which 1390ft. is visible above ground. Itruns 
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nearly east and west, resting on the old red sandstone; 
but as the bed-rock of the diverted stream occurs near the 
site, although the dam is lengthy, the depth of foundation 
for the heavy overflow portion in the middle is not great. 
The height from the river bed at the vertical face 
of the dam to top water level is 67ft. 3in., and the level 
of the overflow 1506-5ft. Ordnance datum. The drainage 
area is 2018 acres of mountain land, spurs of the Beacons 
rising steeply on three sides; and the surface, as the 
Waterworks Engineers discovered to their discomfort on 
their visit last year, is capable of a very high degree of 
saturation. From the foundation to the foot-walk the 
embankment is 84ft. 6in. high. The cross sections are of 
three different classes; the central division is 89ft. wide, 
and so designed that the weight of the structure alone, 
whether the reservoir be full or empty, keeps the centre 
of resistance well within the middle third of the base. 
Immediately east and west of the two towers flanking 
the overflow, the cross section is also so built that without 
extraneous aid the centre of pressure always lies within 
the middle third of the base. Further east and west, 
where a large portion of the dam is below ground, the 
excavated material has been embanked against the con- 
crete and masonry, the earthwork lending additional 
supporting pressure to the dam; so that it is reasonably 
considered to be stronger than if it stood alone, and was 
designed with a full gravity section. 

The capacity of the Upper Neuadd reservoir is about 
350 million gallons, but whatever the varying surface 
height, the water for the 16in. main is to be drawn from 
near the top, and strained through frames of copper wire 
gauze, without reducing the reservoir head upon the 
pipes to that of the outlet level. In the face of the 
masonry, for nearly the whole length of the dam, there is 
a vertical chase, 4ft. deep and 5ft. wide, and within the 
groove the water stands at substantially the same height 
as that in the reservoir, from which it is divided by a 
vertical partition containing light flap valves at different 
levels. These valves hang in the closed position, except 
the one immediately below the water level for the time 
being. This valve is held open bya float, until a change in 
the surface level—by lowering or raising the float —causes 
the valve last open to close, and another to be set free. At 
the bottom of the chase, to be known as the surface water 
chamber, an outlet chamber communicates directly 
with the draw-off pipes and valves; one vertical face 
of the outlet is provided with grooves for the sliding 
screening frame, and it is so arranged that each strainer 
frame can be drawn to the surface for repairs while 
a second remains in position; the strainers can be 
cleansed as they hang below at any time by reversing 
the flow through them. The general principle of this 
device is that employed by Mr. Deacon in the Birming- 
ham works at Vyrnwy. There the cylindrical strainers 
are raised above the surface, and perfectly cleaned by a 
reverse current from a series of pipes revolving auto- 
matically like turbines within them. Mr. Deacon has 
improved upon this idea at Upper Neuadd, where the 
cleaning process can be effected without lifting the 
strainers. 

For the rest, the details of the Merthyr works differ 
little from those of other modern reservoir undertakings 
elsewhere ; but a notice would be incomplete without a 
few particulars of the results of the substitution of 
Aberthaw lime mortar for Portland cement. An ex- 
perience with hydraulic lime mortar is not entirely 
new; it was tried first at the Kendal reservoir a year 
or two ago; but, as Mr. Deacon was the designer and 
chief engineer there also, the originality of the plan 
must fairly be placed to his credit. The lime used at 
Kendal was supplied from Warwickshire, a remote 
part of the great outcrop of Lias lime from that of the 
coast deposits in Glamorganshire. It had the same 
results, however, as the Aberthaw pebbles, and there, as 
at Upper Neuadd, conduced to the perfection of a water- 
tight dam. It will probably interest engineers, particu- 
larly waterworks engineers, if we let Mr. Harvey de- 
seribe his method of operations. For lime mortar he 
says:—‘ The Aberthaw pebble lime was brought in 
covered wagons to the mixing shed, slaked in batches, 
and passed through a hopper to the burr stone mill on 
the floor below, where it was ground between the re- 
volving upper stone and the nether stone, with the addi- 
tion of water to reduce it as a hydrate of lime to the con- 
sistency of thick cream, which is conveyed by Archimedean 
screw tothe bins, from which itis measured outin the proper 
proportion and put in the mortar-mixer with the rock sand. 
The proportions of the Portland cement concrete are :— 
Four pares of broken limestone to 1} of mortar, consisting 
oi 2 paris of rock sand to 1 part of cement; and of the lime 
concrete 4 parts of broken limestone to 13 of mortar con- 
sisting of 23 parts of rock sand to 1 part of hydrate of lime. 
In all cases no other stone except the carboniferous 
limestone is allowed to be used for concrete, which 
stone is carefully washed before being brought to the 
crushing shed, there to be crushed to 23in. maxi- 
mum dimension with all the smaller-sized particles, 
including the dust left in, the proportion of smaller 
particles being considerable, and of high value in 
the concrete. Before any concrete is proceeded with on 
the rock or hard marl bottom, the surface is cleaned and 
washed by means of hose pipes and jets of water from a 
head of 100ft. until it is perfectly clean. Mortar is then 
spread in a thin layer, and brushed well into the inter- 
stices, after which the cement concrete is spread in a 
3in. layer and beaten down with specially-designed iron 
beaters until the surface is brought to a plastic con- 
sistence, the concrete being brought on to the works 
in a semi-dry state. All the concrete is put on 
in layers of not more than 3in. in thickness, and 
beaten down with iron beaters, and generally the 
rock bottom is covered with about a foot of cement 
concrete before the lime concrete is commenced. 
The covering of the concrete at the end of the day’s 
work is done by spreading clean damp bags over the 
surface. The Portland cement is required to be slow- 
setting and fine enough to pass ‘ through a sieve of fifty 


brass wires per lineal inch, weighing about 3°36 oz. per 
square foot, through which at least 90 per cent. shall pass 
freely.’ Briquettes are made at discretion from each 
10 tons or thereabouts of one square inch minimum section, 
and of five such briquettes one must, after seven days, 
sustain without fracture a weight of 4cwt. for not less 
than one minute. A temperature test is also made, and 
the rise in fifteen minutes is not to exceed 1 deg. Fah., 
or 3 deg. Fah in one hour. The highest result obtained 
for a briquette of neat cement was a breaking strain 
of 849 lb. p2r square inch.” 

The average tensile strength of six months of the 
mortar made with lime sieved through 2500 meshes to 
the square inch is 340°7 lb. per square inch, while the 
finer comminution produced by the burr stones gives 
a strength of 380°51lb. It must not be forgotten, more- 
over, that in the sieving method some of the best part of 
the hydraulic lime is liable to be lost. There can be no 
doubt—Mr. Harvey adds—that the Aberthaw lime, 
properly treated, makes an excellent mortar for hydraulic 
work, and it will keep on improving in strength for a 
long period. Its slow setting renders it unsuitable for 
placing where the action of running water goes on; but 
otherwise it is a safe and reliable cement if properly 
treated, and the mortar made in the manner described is 
tough and “ gluey.” 

The cost of the undertaking up to the end of June is 
said to have been £128,100, and power has been taken to 
borrow £12,500 for subsidiary operations between the 
reservoir and the distributing centre in the town. 








THE CROSS-CHANNEL PASSENGER STEAMSHIP 
SERVICES. 
No. VI. 

IN a previous article in connection with these services 
we incidentally mentioned the objection that was at first 
taken to allowing a railway company the power of engag- 
ing in the business of steamship owning, and the subse- 
quent recommendation to the Government that that 
power should be accorded to any railway company having 
access by its rails to the sea. 

Now, the South-Eastern Railway by June of 1843 had 
reached Folkestone, and in deference, it would seem, to 
the then prevailing idea, its over-sea passenger traffic 
then established between that town and the opposite 
French and Belgian seaports—Calais, Boulogne, and 
Ostend—was carried on by hired vessels; but so much 
trouble was experienced with them while so engaged 
that the railway company determined that, as soon as 
possible after the completion of its line to Dover, it would 
have boats of its own. A combination was formed from 
amongst the directors and other parties interested in the 
South-Eastern Railway, and in August, 1845, the steam 
packet company—the South-Eastern and Continental— 
mentioned in our last article, was formed, the boats first 
put into service by it being the Princess Maud and Prin- 
cess Mary; the last-named vessel was somewhat larger 
than the other—previously described—being 143ft. long, 
20ft. 6in. beam, and 6ft. 3in. draught. She was fitted 
with a pair of Maudslay’s annular cylinder engines, the 
cylinders being 43in. diameter, with a 3ft. 6in. piston 
stroke, driving feathering paddle-wheels 19ft. diameter, 
making from 31 to 32 revolutions a minute. This boat 
ran the distance between Dover and Calais in 2h. 10 min., 
the rail journey from London to Dover being done in 2 h. 
28 min., which included a stoppage of 28 min. at Folke- 
stone. From the results attained by her on this route, 
she was confidently expected to make the passage from 
Folkestone direct to Boulogne within the two hours, which 
she successfully accomplished. When put on the Dover- 
Ostend route she generally did the passage in 44 hours. 

Now history, the sage tells, repeats itself. Whether 
a truism or not, it is a remarkable fact, so far as marine 
engineering is concerned, when any new or previously 
unknown type of marine motor in the shape of an engine 
was proposed for use, a dead set has been invariably 
made against it, even by engineers, simply on account cf 
its novelty. This fate, it would appear from the records, 
dogged the steps of the type of engine fitted in nearly all 
of the first boats used in the cross-Channel services. Some 
ten at least of those at first owned by the South-Eastern 
and Continental Steam Packet Company were fitted with 
the annular engines just mentioned. These were a new 
departure in marine engine design, introduced by Joseph 
Maudslay. When first proposed for sea-going steamships 
they were at once universally condemned; so to test and 
prove their suitability for such vessels, Ditchburn and 
Mare, then noted shipbuilders of Blackwall, built in 1843, 
for J. Hayward and Co., of Dover, the steamer Princess 
Alice for the express purpose of trying them. This vessel 
was of iron, 125ft. long, 20ft. beam, 10ft. 6in. deep under 
deck, and 270 tons burden B.M. Her engines, which were 
of 120 horse-power nominal, and almost the same pattern 
as those of the Princess Mary, had annular cylinders, 43in. 
diameter, and 3ft. 6in. piston stroke, supplied with steam 
by a tubular boiler at 161b. pressure per square inch. On 
trial they were eminently successful, the boat making the 
passage between Dover and Boulogne in 2h. 10 min., 
and returning from Boulogne to Dover in 1 h. 52 min. 

As the type of engines with which the Princess Alice 
and many of the subsequent Channel boats were fitted 
has long since passed out of use and knowledge, we give 
in Fig. 1, for the benefit of those readers of our journal 
interested in old-time marine machinery, a sketch of the 
kind of annular engine fitted by Joseph Maudslay to 
the Princess Alice and many similar vessels. 

Briefly described, in the annular engine, the steam 
cylinder proper had a piston in the form of a broad flat 
ring, encircling an inner cylindrical trunk, which latter was 
open to the atmosphere at top and bottom. The annular 
space in which the piston worked and fitted was the only 
part to which steam was admitted while doing work in 
giving the piston a reciprocating motion, which motion 
was communicated by two piston-rods, as shown in 





the sketch, to a T-shaped cross head, whose lower end 





ascended and descended in the inner trunk, which also acted 
as a guide for it. To this end and the engine crank pin, 
the main connecting-rod was coupled in the usual way. 
The bottom or lower end of the T-shaped crosshead was 
fitted with guide brasses, which worked on guide faces, 
cast on the interior sides of the trunk; and its two 
upper ends, fitted with brasses, were usually guided by 
V guide bars secured to the cylinder cover at their bottom 
ends, and to the entablature above. 

On inspection it will be seen that this type of engine 
was most compact in its arrangement, and took up the 
least possible space in the vessel. With small powers, 
the T-crosshead was made of a single stout plate, bossed 
out at its ends where connected to the piston-rods, the 
main connecting-rod in this case being forked and strid- 
ing over the crosshead ; whereas in large powered engines 
the crosshead was of two stout plates, studded so far 
apart as to allow the connecting-rod to vibrate between 
them. The air and other pumps in these engines were 
worked by rocking levers coupled up to the main cross- 
head in the usual way. The great advantage of this 
engine arrangement lay in its simplicity and compact- 
ness. A long connecting-rod was ya obtained without 
increasing the height of the paddle shaft. 

As with the oscillating marine engine, so it happened 
with the annular ; it soon became the favourite for all 
sea-going steamers of moderate size, so much so that Mr. 
Maudslay set apart a portion of his works in Lambeth 
for its special manufacture. 

Now, asin the Holyhead and Kingston mail service, the 
carrying on of which by the old Admiralty despatch boats 
was found not to be paying its expenses, so it befel in the 
case of the cross-Channel service between England and 
the French and Belgian sea ports exploited by these 
boats; it therefore followed that, in 1848, the service was 
handed over to the Post-oflice authorities, who took 
charge of the steamers and fixed the rates of passage for 
those travelling by them. In the management of the 
service they were, however, no more successful than the 
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Fig. 1—-ANNULAR ENGINE 


Admiralty in making it pay its expenses, and in the end 
the whole business was put into the hands of contractors, 
a result of this transfer being that an increase in the 
cross-Channel mail and passenger traffic almost immedi- 
ately took place. 

This transfer of the mail service came about in 1854, 
the contractor being a Mr. Churchward, of Dover, who 
varried it on with the old packet boats, Violet, Vivid— 
previously the Onyx—Ondine, Garland, and Princess 
Alice, the latter having been then lately purchased by 
the Government. The Onyx was a later boat than the 
Alice, having been built in 1845. She was 137ft. long by 
21ft. beam, and was engined by Penn with a pair of 
oscillators of 580 indicated horse-power, worked with 
steam at 18 lb. pressure per square inch; and was the 
first vessel to land passengers at the then new Admiralty 
Pier at Dover, which she did in January, 1851. By the 
employment of the best engineering and shipbuilding talent 
of the time, Mr. Churchward was enabled to place in this 
mail service some of the fastest steamers then afloat. 
Of these the Prince Frederick William and John Penn 
were noteworthy examples; they were both about 180ft. 
long by 20ft. beam, fitted with oscillating engines of from 
700 to 800 indicated horse-power, the boiler steam pres- 
sure being 24 lb. per square inch. 

The John Penn attained a speed of over 15 knots an 
hour, that of the Prince Frederick William being slightly 
less ; both vessels frequently made the passage between 
Dover and Calais in an hour and twenty-five to thirty 
minutes. In conjunction with boats belonging to the 
Belgian Government, those of Mr. Churchward at this 
time also carried the mails to Ostend. Whilst this car- 
riage of mails, &c., between Dover and Calais by Mr. 
Churchward was proceeding, the South-Eastern Rail- 
way Company’s boats were continuing their service 
between the same ports, as well as Folkestone and Bou- 
logne, their Dover-Calais service, however, being a day 
one, while Mr. Churchward’s boats ran at night. 

In addition to the steamers—mentioned in our last 
article—with which the South Eastern Steam Packet 
Company commenced the cross-Channel service in 1845, 
it in 1846-7 added three new paddle steamers, the 
Princess Clementina, Princess Helena, and Lord Warden, 
built by Mr. Laird, which were all first-class vessels of 
their day, and among the fastest steamers then afloat, 
having a speed of 14 knots, and making the passage in 
about 2} hours. They were 160ft. long, 24ft. beam, 1Oft. 
Yin. deep under deck, and had a tonnage of 466 tons B.M., 
their engines being 160 nominal horse-power. 

The Churchward mail contract service continued to be 
carried on until 1862, when it came to an end, and fresh 
contracts were obtained by the London, Chatham and 
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; ilway Company—whose line was now completed 
pats = the English and French Post-offices, for 
the conveyance of the mails between Dover and Calais ; 
the South-Eastern Railway Company at the same time 
withdrawing its boats from the Dover-Calais service, 
and making Folkestone henceforth the only port of 
departure for them to the Continent. The boats taken 
over from the Churchward fleet by the London, Chat- 
ham, and Dover Railway Company were the Jupiter, 
Ondine, Prince Frederick William, John Penn, Gar- 
land, Vivid, Queen, and Empress. These were shortly 
sold, the service being practically opened by the 
Maid of Kent and Samphire in 1862. These two 
yessels—an illustration of the first we gave in our 
last article—were built by Green and Wigram, of 
Poplar, and were practically sister ships, being both 
196ft. long and 24ft. beam. The Maid of Kent was at first 
fitted with side-lever engines by Boulton and Watt; but 
these were taken out, and both vessels fitted by Miller 
and Ravenhill with diagonal oscillating engines of 160 
nominal horse-power and tubular boilers. 

The addition of the fine paddle steamer Albert Edward, 
built by Samuda and engined by Penn with 110 horse- 
power oscillating engines, to the fleet of the South- 
Eastern Railway Company in 1862; and of the Breeze 
and Wave in 1863, and the Prince and France in 1864, to 
that of the London, Chatham and Dover Railway Com- 
pany; and of the Alexandra, with a pair of 220 horse- 
power oscillators, to that of the South-Eastern Railway 
Company in the same year, were, we believe, all the 
vessels added to these two cross-Channel services up 
to the year 1878, when the inauguration of a new type of 
boat for this service was attempted. 

The Channel, more particularly that part of it whose 
waters wash the south-eastern shores of England, al- 


though usually held as of very small concern to the | 


opposite Continent, is to us, as an island people, of great 
moment, it keing the most important sea-ferry in Europe, 
and as such its cross-passage should be made as com- 


March 14th, 1875, where will also be found a graphic 
account of her first trip across the Channel. For the 
benefit of our readers to-day we describe the ship briefly. 

The prime intention in the design of this remarkable ves- 
sel was the diminishing the misery and discomfort caused 
by a voyage across the Channel in a small ship—or, in 
other words, the prevention of sea-sickness—which was 
to be effected by the application of an invention of the 
late Sir H. Bessemer, for the testing of which the vessel 
was specially designed. As applied in her, it consisted of 
a saloon, supported and swung on a trunnion at each of 
its ends, forward and aft, upon which it was free to retain 
its level position independently of the rolling of the ship, 
and was to be made non-susceptible to transverse oscilla- 
tion by the application to it of controlling machinery, 
worked by hydraulic power. It was the intention of its 
inventor to bave applied similar gear to the correction of 
longitudinal oscillation as well, but as the vessel would 
only be working in small waves, such as are common to 
the Straits of Dover, this gear was compensated for by 
reducing the freeboard of the vessel forward and aft for a 
distance of about 50ft.—as shown in her illustration— 
these parts to be allowed to be overswept by the waves. 

The vessel was to have been very swift, so as to make 
the time in crossing the Straits as short as possible ; to 
possess qualities that would ensure great steadiness 
among waves; and to be provided with everything that 
would contribute to the comfort and convenience of its 
passengers. 

In our illustration, Fig. 2, it will be noted that the fol- 
lowing were the general features of the vessel :—Being of 
great length and width she was made double-ended, to 
enable her to steam in either direction, and to obviate the 
necessity of being turned round in harbour; a rudder, 





capable of being locked, being fitted at each end of her 
for the purpose. She was propelled by four large paddle- 
| wheels, 30ft. in diameter, fitted with twelve floats to each, 
the paddle shaft centres being rather more than 100ft. 
| apart; each pair of wheels being driven by a pair of 





Fig. 2—PASSENGER STEAMER BESSEMER 


fortable and expeditious as the circumstances of its ever- 
restless surface will permit. That comfort, in the 
abstract, has at all times been a primary consideration 
with those providing the means of transit from Dover to 
Calais and , 

having in years gone by been in evidence that a chartered 
tug-boat for a trip across the Straits carried its pas- 
sengers with far less discomfort than the so-called 
passenger steamers of the time. In fact,it has been 
asserted from personal experience, that ‘ nothing 
was more disgusting than the main cabin of these 
steamers on a wet night,’ unless it were the “ ladies’ 
cabin,” where, through the crowding occasioned by its 
small size, ‘‘ decency was scarcely possible, and delicacy 
was out of the question.” As small boats have, as a rule, 
much more motion than large ones, experience teaches 
that, under like conditions in other respects cea-sickness 
mtg severe in small vessels, and scarcely felt in large 
ships. 

Until within the last twenty years the seaport harbours 
on our own, and especially on the French, coast imposed 
restrictions on the size of vessels entering them; but 
these being now removed, large size has been the feature 
common to all designs of modern ships. 

In 1875 evidence was not wanting to show that the 
old order of things as affecting “comfort” in passenger 
steamers had greatly changed, as the attention and regard 
which had been given to both comfort and luxury in 
modern steam vessels had shown themselves in several 
proposals and designs of a distinctly novel character, not 
a few of which consisted of vessels in which comfort 
was the dominant condition and feature in the design. 
This was specially shown in connection with the cross- 
Channel passenger steamship service between England 
and France ; more so, in fact, than can be instanced in 
any other. 

This question of passenger comfort at sea found its 
first illustration in the Bessemer Channel steamer, a 
vessel built by private enterprise to run between Dover 
and Calais. She was designed by Sir E. J. Reed, for- 
merly Chief Constructor of the Navy, and was built in 
Hull by Earle’s Shipbuilding Company, of which her 
designer was managing director. In Fig. 2 we give an 
illustration of this vessel as she lay in the harbour at 
Dover. She was of iron, 850ft. long and 40ft. in width 
between the paddle-boxes, and was intended to draw, 
when in sea-going trim, 7ft. 6in. of water. The ship was 
very fully illustrated and described in THz ENGINEER for 


ack, no one will for a moment declare ; it | 


oscillating engines—made by Earle’s Company—of 2300 
indicated horse-power, which were to give the ship a 
speed of 20 miles an hour. The middle portion of the 
vessel was made sufficiently high to enable her to steam 
at a great speed against the worst seas she would meet, 
and provide height enough for the saloon. 

The passenger accommodation, independently of the 
main saloon, consisted of a fixed cabin at one end between 
decks, 52ft. long, and a line of small cabins on each side 
of the ship between the paddle boxes—seen in section 
in Fig. 8—occupying a total length of 150ft., and including 
a refreshment and smoking cabin and lavatories. Lug- 
gage was stowed in the hold at the opposite end of the 
ship to the fixed passenger cabin. 

As to the main feature of the vessel, the Bessemer 
saloon—a cross section of which we give in Fig. 3— 
was 70ft. long, 35ft. wide, and 20ft. high; this was to be 
by far the finest cabin ever fitted in a ship. Its great 
size and height enabled it to be completely ventilated, 
and prevented those who used it from feeling those un- 
pleasant sensations usually associated with going below 
decks. The free air in it would render it unnecessary for 
delicate travellers to remain on deck rather than accept 
its shelter. Its greatest advantage was to be that, what- 
ever motion the ship should acquire from the waves, the 
saloon was to be practically free from it, and its position 
in the mid-length and width of the ship, its axis of rotation 
being at a height where there would be the least motion, 
the motions produced by pitching and rolling would be so 
small as to be inappreciable. 

The Bessemer’s size and form and great powers of 
resistance to rolling were assumed to assure great steadi- 
ness in the seas of the Dover Straits, and the resistance 
her wheels would offer to rolling, together with the great 
speed at which she was to be driven, would all conduce to 
steadiness, independent of her deep bilge keels, some 
100ft. long, between the two paddle-wheels—she having 
no outside central keel, as seen in Fig. 8—with which she 
was fitted. The foregoing, with several other assumed 
good qualities, were all claimed for this remarkable 
example of naval architecture. 

An assumed official trial of the Bessemer took place on 
the 7th May, 1875. Her draught, which was intended to 
have been 7ft. 6in., was little short of 9ft., the saloon 
having been made much heavier than was originally 
intended. The bow deck, or what for the time when 
under way answered for it, had at times, on this trial, as 








much as 2ft, of water on it. Being as free to run off as 





on, in rough weather, the main deck would yet receive a 
good deal of the upward rush of the waves surging over 
the low freeboard. On the trial there was comparatively 
little movement in the way of either rolling or pitching, 
as the water was fairly smooth, and the vessel attained 
no speed. The one great object of the trial trip, however, 
the behaviour of the Bessemer saloon, was not attained, 
as it was not worked, it having been previously ascertained 
that in preventing sea-sickness it had proved a complete 
failure, as, owing to the construction of the ship—her 
perfectly flat bottom and no keel—she was found quite 
unmanageable in a sea-way, and her saloon, with all the 
precautions taken to prevent it, not only oscillated, but 
did so in an uncomfortable and dangerous manner, so that 
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on her trip to Calais on May 7th it was found necessary 
to keep it a fixture. 

On that day, however, on reaching Calais, her steering 
gear having worked fairly well so long as there was good 
way on her, on entering the harbour her steerege way 
fell off, and a part of her length having got unde: the 
shelter of the pier, the other part swung round and crashed 
into it, knocking about 50 yards of it to splinters. The 
return passage to Dover—with the saloon fixed—was 
made without mishap in about an hour and a-half, the 
forward and after engines making a mean of 26 and 
271 revolutions a minute respectively. The result of the 
preliminary trial of the vessel went far to prove, that how- 
ever perfectly the saloon might be worked, no swinging 





Fig. 4 


cabin would prevent sea-sickness, as the possibility of 
handling with success such a cabin with any gyrostat 
controlling gear would be very doubtful, under the vary- 
ing conditions of Channel service, an opinion held by many 
at the time of the Bessemer’s trial. 

Another of the proposed schemes for reducing the 
horrors of sea-sickness in the cross-Channel passage to a 
minimum, was the twin ship Castalia. The idea in- 
volved in the construction of this vessel was taken 
by her inventor, Captain Dicey, from the behaviour of the 
“‘proa”’ or sailing craft, formerly much used by Malay 
pirates in the Eastern Archipelago, as well as the double 
canoes of the South Pacific, in which latter the native 
builds two complete canoes and connects them together, 
which craft skim along over the water at great speed, and 
heel over but little with wind pressure. 























Fig. 5—BLOCK SECTION OF TWIN-SHIP 


In the case of the Castalia, the inventor’s conception 
was the building of two hulls and securing them together 
side by side, so that one acted as a counterpoise to the 
other, each in turn preventing its fellow from rolling. In 
Fig. 4 we give a rough sketch of the kind of double canoe 
just referred to, from which the general principle of 
the design of the Castalia was derived, although the 
actual ship herself partook more directly of the form of 
craft favoured by the Malay, as in this, the Jee side is 
flat, and straight from stem to stern, and equally sharp at 
both ends, the weather side being rounded as in other 
vessels. From this description it will at once be seen 
that such a shaped vessel would require some preventive 
against its liability to heel over. This in the Malay craft 
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is obviated by the use of an outrigger, or small boat- 
shaped log, used on one or both of its sides. 

Now, with reference to the Castalia, it became quite a 
matter of debate as to which would be the better or more 


desirable construction—two complete hulls, as in the | 


double canoe, or two halves of one hull, as in the Malay 
proa. The latter plan was eventually decided on, and 
the building of the vessel was entrusted to the Thames 
Ironworks Company, of Blackwall, in 1875. Her dimen- 
sions were to be:—Length over all, 290ft.; breadth of 
each hull, 17ft.; distance between the hulls, 26ft.; de- 
signed draught, 6ft. 6in. 

In our sketch, Fig. 5, we give a cross section of a block 
model of the twin ship as first suggested, taken at about 
mid-length, which shows two halves of a vessel, kept 
apart a given distance, and connected together by a super- 
structure, which spans the channel between them; in 
which channel or race two paddle-wheels, placed side by 


side, revolve on a shaft, placed athwartships at the mid- | 


length of the vessel they are designed to propel. Fig. 6 
gives a bird’s-eye view of the Castalia afloat in dock, from 
which illustration a general idea of her whole construc- 
tion may be gathered. Practically, it consists of two 
halves of a ship’s hull 290ft. long and 34ft. beam parted 
on her middle line from deck to keel, a distance of 26ft., 
and rigidly connected by a superstructure 168ft. long and 
60ft. broad by Sft. in height, consisting of a system of 
girders ; four engine-room and boiler bulkheads forming 


the main transverse girders, which cross the channel or | 


wheel race between the two hulls, and enter into their 
construction from the keels to the upper decks. The 
spaces between the transverse bulkheads in the super- 
structure formed and afforded the passenger cabin 
accommodation. This superstructure, it will be seen by 
Fig. 6, afforded a splendid promenade at 18ft."above. the 





THE RAILWAY COLLECTION AT SOUTH 
KENSINGTON. 

AFTER an interval of five years the authorities of the South 
| Kensington Museum—to use its old and familiar title—have 
issued a fresh catalogue of the mechanical engineering col- 
lection in the Science Division. This work is just one-third 
larger than its predecessor, the price, however, remaining at 
the modest figure of eightpence. 

In the Railway Division of the collection very marked 
progress has been made, thanks to the gifts of several public- 
spirited benefactors, and to the zeal of the authorities in 
acquiring curiosities. Many of these have been noticed in 
our columns from time to time; others have been years in 
the Museum, but have never before been described in the 
catalogue. 

A model of the engine ‘‘ Locomotion,” No. 1 of the Stock- 
ton and Darlington Ruilway, given by Sir David Dale, Bart., is 
the first of the railway objects received since 1896 that finds 
a place in the new catalogue. It is shown standing on a 
model of the first iron railway bridge—that over the river 
Gaundless, near to West Auckland—a photograph of which 
appeared in our columns on May 10th last. There is an 
obvious mistake, however, in the statement that the tender 
weighed empty 44 tons, and engine and tender together, in 
working order, only 9 tons. A model of the Royal George 
engine for the same line, 1827, is on a very small scale— 
1:16. The original was reconstructed by Timothy Hack- 
worth from a four-wheeled engine possessing the remarkable 
peculiarity of a cylinder to each wheel. The model is lent by 
Mrs. Hackworth. Another interesting recent model is that 
| of a 5ft. single-driver engine, made in 1837 by Mr. J. Dawson. 

It has Bury’s high-topped, circular fire-box, but differs from 

his type in being a six-wheeler, with outside frames. Its 

valve gear is of the old sort, the ends of the excentric rods 
| having gabs, supported by links from a horizontal reversing 
shaft. Each pair of gabs had a pin connected to one of the 
' slide-valve rods. The reversing shaft could be turned by a 


| 




















Fig. 6—TWIN-SHIP CASTALIA 


water-line. The propelling power of the Castalia consisted 
of two pairs of dircet-acting diagonal engines, one pair in 
each half hull, the cylinders being 46}in. diameter and 
4ft. 6in. piston stroke; the aggregate indicated horse- 
power, as originally designed, being 1250, which, it was 
hoped, would have given the vessel a speed of 14 knots 
an hour ; but on account of the increased skin friction of 
the two hulls and other retarding influences not found in 
ordinary steamships, the power proved to be quite in- 
adequate. The boilers first fitted in the ship primed so 
badly that the engines could not be worked up to their 
full power, and 9 knots only were obtained. These 
boilers were replaced by four new boilers of 12ft. diameter, 
and the vessel with new paddle-wheels 21ft. diameter, 
but this extra weight increased the vessel’s draught to 
7ft., and the results on trial on the measured mile gave a 
mean of nearly 11 knots, with an indicated horse-power of 
1516. From these results it will be seen that the vessel 
was desperately slow. 


| lever, so as to change from one set of pins to the other, or to 
| dispense with either. To meet this two other levers were 
| provided, by which the valves could be worked to and fro by 
hand, for reversing the engine. As compressed air is laid 
on to this model, the mode of working the gab-gear can be 
very clearly followed. 

The fine old model of Crampton’s express engine has been 
cleaned up, and is also provided with compressed air. The 
statement that this class worked the expresses between Dover 
and London from 1849 to 1876 is, however, erroneous. Those 

daets represent the Nord working on the French portion of 
| the journey to Paris; but on this side Crampton’s engines 
| had only a short career. A model of Mr. Webb’s 6ft. com- 
| pound engine, Marchioness of Stafford, with tender and 
water-scoop, may be seen. The principle is well set out in 
the catalogue at considerable length. Air is applied to this 
model also. In the way of drawings and photographs a notable 
increase in number and interest is observable. Besides the 
well-known sheets of diagrams of early locomotives built by 
| R. Stephenson, Edward Bury, andthe Vulcan Foundry Com- 
| pany, and one of certain interesting old types of Great Western 








For a time the Castalia appeared to have settled the | broad-gauge engines, 1838-1855, and constituting the Stret- 
problem of what a Channel steamer should be ; she | ton collection, there are photographs and working drawings 


attracted a great deal of the passenger traffic between 
England and France during the summers of 1876 and 
1877, and her passengers testified to the fact that she was 
the most comfortable boat that had plied on the Dover- 
Calais station; and what was more to the point, few were 
sick on board of her, even in rough weather. Her owners 
believed in the Dicey principle as being correct, and 
decided to have another boat built of similar design that 
should embody all her good features. Of her we shall 
speak later on. 








of Mr. T. Hurry Riches’ tank engines for the Taff Vale 
Railway. The celebrated No. 999, of the New York Central, 
is the subject of a large size photograph, though we do 
not know who is likely to believe the statement that “it was 
said to have travelled a mile in 82 seconds.” A drawing of a 
Baldwin engine, Vauclain compound, gives a very clear idea 
of the Wootten fire-box and of the general appearance of 
these uncouth machines. Details of the fire-box are supplied 
in the catalogue. Some little errors—such as stating this 
engine was built for the Pennsylvania and Reading, whilst a 
model is said to have the head-light on the boiler—have some- 
how crept into the new list. The American engines for 





Inquiry at the Sheffield District Railway Company’s 
head offices at Chesterfield elicited the information that there | 
was absolutely no truth in the statement that the Midland Railway | 
Company had bought up the Sheffield District Railway. The 
officials state that the Midland Railway Company has simply 
notified its intention to use the running powers granted under 
the Sheffield District Railway Act. 





English railways are not forgotten, Mr. Stretton having pre- 
sented a print of a Midland Baldwin, No. 2501. 

Two excellent models, one of Gooch’s link motion, the 
other of Walschaert’s valve gear, on a scale of 1: 4, were 
made this year in the Museum workshop, and reflect great 
credit upon it. Full particulars as to the mode in which 
these gears act are supplied, with historical notes of much 


interest. Mr. David Joy has presented motion diagrams of 
his radial valve gear, and of his fluid-pressure reversing gear, 
the action of both being lucidly explained. There is also a 
motion diagram of the modification of the Corliss system of 
valves to suit locomotive working, as used on the Paris and 
Orleans line. Each cylinder has two semi-rotating steam 
valves, and two exhaust valves of the same kind, the former 
on the top, the latter below. A large economy, both in 
steam consumption and in wear and tear of valve gear, is 
stated to have resulted. 

In the department of permanent way specimens there have 
been some interesting additions. Some plates, or plate rails 
and a switch from the Ticknall tramway in Leicestershire, 
opened in 1799, and still used now and then, may be seen in 
the Museum, and have their due piace in the new catalogue. 
A curious rail of channel section, laid at level crossings, also 
comes from this line. These rails were put down at such 
places, in many cases, almost to the end of the horse-railway 
era. The switch or point had a pin at the heel, which 
dropped into a hole in the stock rail, the wagoner kicking the 
point open or shut, as might be necessary. An early fish- 
bellied rail of wrought iron is stated to have been used on the 
Bolton and Leigh Railway, Lancashire, in 1827, but this line 
was not opened till August Ist, 1828. 

A sliding-rail switch from the Leicester and Swannington 
line is of interest, as being one of the earliest forms of points 
used on steam railways. The rails were fish-bellied, the 
movable part is a bar 2in. square, 11ft. 10in. long, riveted to 
a length of 64in. by,gin. flat plate. One end was pivoted, 
the other was moved by a rod worked by an excentric on the 
end of a vertical shaft. The shaft stood 3ft. or 4ft. high in 
a four-legged frame, and was turned by a handle on the top. 
The London and Birmingham and several other lines were 
originally provided with points of this kind. 

foveral forms of steel sleepers and rail fastenings are in- 
cluded, both for light and ordinary railways, and afford the 
general public a good idea of what has been done in this 
direction. : 

A beautiful series of hand-coloured aquatints of views on 
the Liverpool and Manchester Railway is framed and glazed 
near the old rails. They were presented by Messrs. C. E. 
and C. Stretton, were drawn by T. T. Bury—a connection of 
the locomotive builder—and published by R. Ackermann in 
1831. The freshness and brightness of these pictures is 
remarkable, and shows that they have been properly cared 
for and appreciated. As historical records of the line they 
are quite unique. Equally interesting are a number of 
lithographs by J. C. Bourne, 1838, of the London and Bir- 
mingham Railway. Many show the works under construc- 
tion, the difference between old and new methods being very 
striking. Most of the finished erections have long been 
altered or done away with. It is somewhat startling to 
read that the line was amalgamated with the Birmingham 
and Gloucester, however. It should, of course, be Man- 
chester and Birmingham. 

Many other departments of mechanical engineering receive 
much more space in the new catalogue than in the old, the 
whole forming an up-to-date and well-arranged hand-book of 
@ most useful national institution. 








REDHEUGH NEW BRIDGE. 

In our last issue we gave an engraving of the new bridge 
across the TyneatRedheugh, connecting Newcastle and Gates- 
head, in course of construction, and to-day, on pages 246 
and 247, we give another view taken some months ago, and a 
picture taken quite recently of the completed structure. 
Since last week we have received from the engineers of this 
remarkable piece of work some further particulars of the 
moving of the spans to the centre. It appears that the 
entire four spans, braced and with cross girders, &c., com- 
plete, except as regards portions of the buckled plate flooring, 
were moved over simultaneously. This exceptional and 
remarkable operation was performed on May 6th last, the 
early dawn being selected, so that there should be as little 
disturbance as possible from spectators. Eight hydraulic 
jacks were employed, one at each end of the four spans. The 
total weight moved was about 16U0 tons; the spans rested 
on well-greased rails, and the gas and water mains were, of 
course, temporarily disconnected. The rams used were Yin. 
diameter with short stroke, and all the piers were moved 
together, a few inches at a time. At the shore ends the jacks 
rested against timbers, and on the piers suitable shoulder- 
pieces were provided. As the rams completed their strokes 
packing was put in behind them, and so, by degrees, in a few 
hours, the bridge was moved 4ft. 6in. westward into its per- 
manent centre Jine. The mains were then moved into 
position and coupled up, and the operation was practically 
complete. We are informed by the engineers, Messrs. Sande- 
man and Moncrieff, that the whole of the work and the 
entire process of erection has been carried out as was origin- 
ally arranged and specified, with the exception of the swivel 
and flexible temporary joints for the gas and water mains, 
which they were able to dispense with through the assistance 
of the engineers of the gas and water companies. Messrs. 
Sandeman and Moncrieff and the contractors, Sir W. Arrol 
and Company, deserve the warmest congratulations on the 
successful completion of this important undertaking. 

We may mention that the fine photographs from which 
our engravings in this and our last issue have been made 
were taken by Mr. W. Parry, of South Shields. 











THE Ratway CLuB.—On Thursday afternoon, August 22nd, 
the first of a series of visits to places of railway interest not available 
on a Saturday afternoon took place, the Bow Works and running 
sheds of the North London Railway being the object of the visit, 
Mr. H, J. Pryce having very kindly given the necessary permission, 
There was a satisfactory gathering of members, and subsequent 
proceedings quite justified any inconvenience that may have 
resulted in consequence of the visit being made at a time when 
most people are occupied in business. A visit was first paid to the 
running sheds, where engines of the four classes owned by the 
North London Railway were seen and photographed. The neat 
little combined locomotive and steam crane attracted considerable 
attention, and later proved its capabilities by conveying the mem- 
bers, who travelled in a wagon attached, to the stores, and then to 
the works, Both these departments were inspected, though some- 
what hurriedly, and in the latter engines were seen in all stages of 
construction and repair. The Bow Works have been styled “a 
miniature Crewe,” and they well merit the title, for nearly every- 
thing required by the railway, whether for the locomotive, carriage 
and wagon, permanent way, or signalling,departments comes from 
there. A visit to the drawing-office, and an inspection of the 
working drawings of the standard locomotives, terminated a most 
enjoyable and instructive visit, for which great thanks are due to 
Mr. Pryce, to the two conductors provided, and to the officials 
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THE ENGINEERING CONGRESS AT GLASGOW. 


Iv numbers can represent success, then will the Con- 
gress Which opened on Tuesday in the buildings of the 
University of Glasgow be all that can be desired. Indeed, 
the magnificent Bute Hall was crowded until it could 
hold no more during the reception of the foreign members 
and delegates by Mr. Mansergh a few minutes after 
10 a.m. Difficulties have cropped up as to finding space 
for those attending the meetings of the various sections ; 
and it is quite fortunate that the Exhibition and the 
numerous works open to visitors draw away numbers 
and relieve the pressure. The amount of work to be got 
through is stupendous, and nothing but rigorous com- 
pression will dispose, even perfunctorily, of the business 
to be transacted. Under the circumstances we cannot 
do more than give a general idea of what takes place. It 
is the less necessary to go into detail because three thou- 
sand members or visitors, whom it is estimated are present, 
each and all receive excellent abstracts of the papers read. 
The work has been divided up into nine sections, and 
the amount of work which was before the members may 
be gathered from the programme published on page 203 
of our issue of August 23rd. It would, of course, be 
impossible for us to deal fully with even a small portion 
of the work of the Congress, but as far as space permits 
we shall print abstracts of the more important papers 
and addresses. For many of these we are indebted 
to the secretaries of the Congress and of the various 
institutions who have very wisely printed excellent out- 
lines of many of the papers. The object of the abstracts 
we give will be to direct attention to the kind and extent 
of the information to be found in the papers. 

The proceedings were opened at the Glasgow University 
on Tuesday morning by an address by Mr. James Man- 
sergh, who, in virtue of his office of president of our 
leading Institution, was elected to fulfil the same post at 
the Congress. 

Mr. Mansergh said : 

Standing here, in virtue of my position as I’resident of the Insti- 
tution of Civil Engineers, to open the first General International 
Engineering ('‘ongress held in Great Britain, | am conscious of 
owing my elevation to this eminence to the accident of office, and 
not to personal desert. I feel very keenly myself—and | am sure the 
feeling must be shared by many present—that it is an act of the 
greatest presumption on my part to occupy this position in the 
presence of the ‘Grand Old Man ” of Glasgow's ancient University. 
| desire, therefore, to explain that the position has been forced 
upon me, notwithstanding my very earnest remonstrance, and by 
the desire of Lord Kelvin himself. My words will, therefore, be 
few, and will be restricted to tendering a very cordial welcome to 
all engineers—especially to those hailing from foreign and distant 
lands ; to thanking the authors of the papers contributed to the 
various sections ; and to making the briefest reference to certain 
matters of interest to us, as engineers working under modern con- 
ditions. 

It has long been impossible for any individual to give adequate 
expression to the fulness of the combination of contemporary 
science, art, knowledge, and practice which we recognise for engi- 
neering. Engineers constitute more than a profession; they 
amount to a ‘‘race;” and it is upon them, more than upon any 
other class of the civil population of the world that falls the 
heaviest share of the ‘‘white man’s burden.” There have been 
framed many definitions of engineering and of the engineer, but 
none that I can esteem adequate, and at the same time sufficiently 
exact and exclusive. My reason for holding this opinion is based 
on two considerations. ‘The first is the persistence of much popular 
ignorance of the nature of our work, and some lack of appreciation 
of our class ; and the second is the stubborn refusal of the English 
spirit to admit the necessity of any formal qualification on the 
part of those who claim to be uf the profession. With us—odd as 
such a state of things must seem to our more highly-organised 
foreign colleagues--an engineer may hold a diploma, or he may 
not. He may be associated with our institution, and be entitled 
to append a string of capital letters to his name, or he may not 
possess a single title to nominal distinction. This is because engi- 
neering with us does not consist in being but in doing. The 
public’s unformed vague idea of an engineer is that of a man who 
can do things—a great and constantly increasing number of 
things—all falling within a wide but fairly recognised category. 
His quality seems to lean more to the side of invention than to that 
of scholarship. For my part I am content to have itso, Not 
that an engineer can ever be too deeply instructed, or too well 
trained in all the elements of knowledge and skill required for the 
effective pursuit of his calling ; but the really great engineer is 
born not made, 

So subtle is the influence of words upon thought, that I could 
wish the name of our avocation were spelt in English, as it is in 
languages of more pronounced Latin derivation, with a capital ‘‘1,” 
instead of ‘‘E;” ‘ Ingeniering,” say, in place of ‘‘ Engineering.” 
Thus the nature of our work would be better recognised among the 
people, who are careless of etymologies, The suggestion of the 
name would be removed from association with the word ‘‘ engine ” 

~a good enough word in its degree, and one that once had a wider 
significance than is now left to it—and would be placed where it 
rightly belongs, with the root idea which gives us the words 
“ingenious,” “ingenuity,” &c. We must, however, go no further 
in this direction for the missing definition of engineering, or we 
shall get into the clouds, where, although | am not sure but that 
we might find some colleges of engineering, we should tniss the 
substance of the thing itself. For engineering is the only high art 
which depends as much on its cheapness for its excellence as upon 
any other item in the sum of achievement. All other things being 
equal—adaptability, soundness, efficiency—the engineering work 
which costs the least money is the best. 1 do not know of any 
other product of man’s creative and adaptive powers, of which the 
same can be so truly said. The ‘‘cash” basis is the real foun- 
dation upon which the engineer builds, and this consideration draws 
us at once from judging engineering as merely something cleverly 
done by an ingenious person. _It also very often serves to distin- 
guish between college, text-book, or rule-of-thumb engineering and 
the real thing. 

There is an American definition of an engineer which states that 
‘‘he is a man who can do well for one dollar things that anybody 
could do somehow for double the money.” Thisis getting very near 
thetruth. It is not the whole truth, of course, but that, for reasons 
1 have already indicated, is unattainable. At any rate, it places 
in due prominence a quality which those who regard engineering 
studies from the college standpoint areapttoignore. I have heard 
a legend of a professor of applied mechanics who was shocked at 
the thought of steam engines being made for money to sell—like 
cakes. A good deal of wasted ingenuity would be saved if those 
who engage in every kind of engineering work would remember to 
use the money standard, as well as the foot-rule and the higher 
mathematics, 

Real engineering must be mastered as it is realised on works in 
pean, It has no authoritative text-book. The working engineer's 
ibrary is sometimes largely composed of ephemeral manufacturers’ 
catalogues, and lists of prices current of materials, Like the 
perfect artist described by Longfellow, the engineer must learn to 
work with the means that lie readiest to his hand. He must 





cherish his ideals or he will sink into the routineer ; but he, of all 
men, cannot afford to indulge in hobby-riding. He leaves as little 
as possible to chance, and, if he is wise, he will not rely upon bis 
best mathematics any further than he can see them. If he starts 
with aptitude, plods on with patience, observes with insight, records 
with careful exactitude, and adapts with wisdom, in the fulness of 
time he will find himself, almost to his surprise, in possession of 
judgment, and that is the glory of an engineer, fitting him for his 
highest employ as man-of-all-work to civilisation. 

Material civilisation owes much to this faithful servant. Others 
may plot, scheme, invent, discover wants and their proper supplies ; 
the engineer, as a rule, does chiefly what he is told wants doing. 
By strict attention to his own business, he helps to make the crooked 
ways straight and the rough places plain for all. The engineer 
must have great power of concentration. His solicitude is to make 
every job a little better than the last. The newest steam engine 
shows a fractional economy of steam ; the latest steamship carries 
her freight with a scarcely distinguishable saving in coal consump- 
tion per ton; the selected railway metal lasts a little longer than 
the previous purchase ; the main line is straightened here and there ; 
and, incidentally—as it were—the remote ends of the earth are 
brought closer together, and plague, pestilence, and famine are 
driven back, ‘he wiseacres who declare on political platforms that 
the effect of modern civilisation is to make the rich richer, and the 
poor poorer, forget allabout engineering. ‘I'he engineer is the chief 
of the modern democratic civil service, Civilisation is admitted to 
have had its birth with the Komans, and they were the first to 
recognise a change of purpose in engineering from the idle aims of 
Egyptian pyramid builders to the useful purposes of roadmaking 
and the provision of ample supplies of pure water to their cities. 

Down to the dawn of the century that has just closed, civil 
engineering did not surpass the works of the Romans, which, indeed, 
in some respects remained unequalled. It may besaid with respect 
to the elemental need of the modern world for improved means of 
transportation, that the new civil engineering first broke out its 
own line with the notable discovery of the Scotsman, Macadam, 
that good roads could be made with stones broken small. The 
distinguishing note of modern engineering is that it subserves in 
the main the interests of the mass of the people. The greater com- 
fort, better feeding, higher healthfulness, freer movement of the 
people to outside the congested urban areas to-day, as contrasted 
with the state of the populace of thisand other countries a century 
ake are chiefly attributable to the triumphs of our professional 
work, 

An alarm has been sounded in our ears of late, warning us that 
we, the inhabitants of the United Kingdom of Great Britain and 
Ireland, have touched our high-water mark in respect to the pros- 
perity derivable from the prosecution of those manufacturing 
industries which are based upon engineering, or served by it with 
the means of transport and communication. ‘This may beso. Our 
nation has no royal secret for arresting the revolution of Fortune’s 
wheel. When merchants first sought our shores to trade with the 
aborigines, their attraction was the native tin. The development 
of the country, however, was not arrested by the substitution of 
iron for bronze implements and weapons. Wool became in turn 
the staple product of the land, and carried its diversified fortunes 
bravely down almost to within living memory. We have long 
ceased to produce enough wool, ur corn, or meat for our teeming 
population. It is almost as much as we can do to find enough 
water to drink. 

The wisest man that graced the Court of the British Solomon, 
who first united the kingdoms of Scotland and England, would be 
sorely puzzled—if he were to revisit this realm—to understand how 
we all contrive to live. The industrial development of the world 
has proceeded along the lines that the profoundest mind of the 
nineteenth century—Chbarles Darwin—traced for the life history of 
the planet. The course of economic progress is from the simple to 
the complex, from oneness to infinite differentiation. In the 
history of Britain, the mining of a semi-precious metal for exporta- 
tion was succeeded by pastoral pursuits, and these again were 
followed by agriculture and manufacturing enterprises. Good 
government kept order in the land, and saved it from devastating 
invasions. Margins realised over the cost of living formed capital, 
which went into fresh enterprises at home, and eventually over- 
flowed into adventures for the conquest of markets abroad. All 
the time engineering dogged the way, making roads and inland 
waterways, and harbours, and supplying tools and mechanical 
motive powers. 

A vast multiplication and diversification of employments for 
money, ingenuity, and toil has resulted from the free play of the 
national genius, and been carried to such a height by the indomit- 
able spirit of the race, that now the waxing and waning of par- 
ticular trades and interest from accidental influences does not alter 
the balance of the great account which the nation has opened with 
Fate. An illustration in point is spread before our eyes. Mark the 
difference of the conditions governing the prosperity of, say, a 
mining camp, and those — over a vast and varied emporium, 
a manufacturing centre, suchas this noblecity. Glasgow flourishes, 
not by reason of the vogue of any particular trade that finds 
specially favourable situation on the Noahs of the Clyde, but because 
it is a microcosm of the universal activities which yield wealth. Its 
engineers can point with pardonable pride to the material frame- 
work and setting of this community—the artificially improved 
river, the systems of railways, the magnificent water supply, which 
have given Glasgow elbow room for its expansion, as the gains of 
engineering ; but it is the peculiar diversity of Glasgow’s energies 
that have won her the rating of ‘‘ Second City of the Empire.” 

The question of moment to Britishers is: Shall we maintain our 
ground ; to say nothing of increasing our lead? I cannot tell ; 
but this | do believe, that the character of the future of the 
country, and the fruitfulness of our common calling, depend chiefly 
upon the preservation of that freedom for the play of all the talents, 
all the energies, all the force of human initiative for the subjugation 
of the powers of Nature, and their direction in the service of man- 
kind, which has enabled us to do so much in this regard in the 
past. Favoured simply by secured peace at home and the con- 
tidence of the masters of accumulated capital, engineering has 
showered its first fruits over our land. To-day these advantages 
have become internationalised. Gold flows daily to and from the 
capital cities of the earth for the smallest balance of gain—or, as 
engineers would describe the movement, of a mobile fluid under 
the slightest head of an ever-shifting pressure. Brains are no 
peculiar possession of our nationality. The cosmic forces are the 
same everywhere. Economic conditions tend to wear down to a 
uniform level. Science knows no frontiers. The engineer is the 
truest free trader. He goes whithersoever he is wanted and finds 
most todo. Will he in future flourish best in Britain, or abroad? 

One hears much talk now-a-days about the British need for more 
technical education for workers, and of better instruction in the 
art of living for the people generally, and I am not disposed to 
disparage this desire for more light. There cannot be too much of 
it. Nevertheless, I hold liberty to be more precious than learning. 
The fullest freedom for the exercise of the inborn spirit of initiative, 
enterprise, and adventure is the next essential to the occurrence of 
this spirit in the individual members of a race, for the whole to 
make headway in the universal struggle for life and a leading 
position. I fear that only too good a case could be made out for 
the allegation that a mistaken statutory system has discouraged in 
this country—for the time being, at least—the naturalisation and 
development of electrical engineering on the largest scale. In 
other words, the Electric Lighting Acts had the broad result of 
chopping up the business of electricity supply in this favoured 
land into morsels reduced to the parochial needs of local authori- 
ties. There was no freedom in the business, Instead of the 
electrical and mechanical development of lighting and power plant 
being undertaken in this country upon a scale proportional to its 
early promise, the work had to be done by ‘‘sample”’—every 
small specimen differing from the others. Long years passed before 
any English engineer was in a — to give out an electrical 
power contract amounting to £100,000, 





Meanwhile our friends in America and on the Continent of Europe 
were forging fast ahead. So we lost our chance, and shall probably 
have to take other people’s electrical plant for some time, instead 
of striking out ourown rere | line, as our less governed forefathers 
did in railway work and shipbuilding years ago. I should like to 
remark here, in parenthesis, how much of the real essence of 
economical engineering is contained in the work of settling standard 
sections of important constructive materials. This matter has been 
taken in hand by a joint committee of the Institution of Civil 
Engineers, the Institution of Mechanical Engineers, the Institution 
of Naval Architects, and the Iron and Steel Institute. It is my 
privilege to be ex officio chairman of this Committee, and we have 
already taken the evidence of representative men among makers, 
merchants, and users of steel and iron bars of all shapes and scant- 
lings, and received many written communications, all of which go 
to prove the great desirability of doing very thoroughly the work of 
standardising which the Committee have taken up. Sir Benjamin 
Baker, with a specially selected sub-committee, has charge of 
bridge and general building construction ; Sir John Barry, with 
similar assistance, of railways; Colonel Denny of shipbuilding ; and 
Sir Douglas Fox of rolling stock. Inthe hands of these eminent 
engineers you may rest assured the work will be well handled ; but 
we desire very earnestly the active and cordial assistance and co- 
operation of all our brethren interested in this important matter. 
In all the various sections to which you will now go to perform the 
real work of the Congress, you will, I think, find something that 
will serve to focus your attention upon the great engineering 
problems of our time. 

The members then distributed themselves amongst the 
various sections, where, in some cases, presidential 
addresses were delivered, and in all papers were read. 

Before Section I., Railways, Sir Guilford Molesworth 
read an interesting paper on the Uganda Railway. Our 
own detailed articles on this subject must be our excuse 
for not reprinting his excellent contribution. He was 
followed by Professor Carus Wilson with a paper, 
entitled, ‘‘ The Economy of Electricity as a Motive Power 
on Railways at present Driven by Steam.” 

In Section IL., Waterways and Maritime Works, the 
most interesting contribution was Mr. W. Willcocks’ 
paper on ‘“ Irrigation in the Nile Valley.” 

In Mechanical Engineering, Section III., with Mr. Maw, 
the president of the Institution of Mechanical Engineers, 
in the chair, there was a full attendance in the Debating 
Hall of the Students’ Union. The first paper read was 
by Professor Hele-Shaw on ‘‘ The Cooling of the Engiues 
of Motor Cars.”’ This will be dealt with in a future issue. 

Several speakers took part in the discussion, including 
Messrs. Donkin, Dugald Clark, and others. The general 
conclusion was that there is a loss of power as the t«im- 
perature rises, but not necessarily a loss of economical 
efficiency. Apparently the facts are opposed to thermo 
dynamic theories, but it will probably be found on 
further investigation that there is no real contradiction. 
When the cylinder becomes very hot there are lubrica- 
tion difficulties, which would tend to explain the loss. 
Furthermore, it was pointed out by Mr. Dugald Clark 
that the hotter the cylinder, other things being equal, the 
smaller is the weight of explosive mixture that can be 
inhaled by the cylinder, because the moment it enters 
its volume is augmented. In experiments he himself 
had carried out he found a slight increase in efficiency up 
to the boiling point, 212 deg. Fah.; beyond that the 
power fell off. Then it must be remembered that in 
these small motors the temperature was very different 
in different parts of the cylinder, and so altogether the 
results of experiment, although true for one engine, could 
only be generalised with caution. Other speakers wanted 
to know what was the torque of the motor, and how it 
was affected by variations in temperature. Professor 
Hele-Shaw, in replying, said he was glad that his views 
had been confirmed by other speakers. The maximum 
torque with the engine he had tried was obtained with a 
temperature of 135 deg. Fah. 

The next paper taken was on “ Trials of Steam Turbines 
for Driving Dynamos.’’ It was read in very brief abstract 
by Mr. G. Gerald Stoney, in the absence of the Hon. 
Charles Parsons. The substance of it was as follows :— 

A description of the earlier forms of steam turbines was given in 
a paper read before the Institution of Mechanical Engineers in 1888, 
and since that date considerable improvements have been made 
in their design and construction, which have led to a general 
diminution in steam consumption, and, in the case of large condensing 
turbines, to some very remarkable results in steam economy ; and 
it is hoped that a short description of the turbines, and of the 
results obtained, may be not without interest at the present time. 
Prior to 1890 all steam turbines had been of the non-condensing 
type, and of comparatively small size, and the results then 
obtained had not reached that degree of economy which was 
believed to be possible with steam turbines under practical work- 
ing conditions. 

The next step in advance was the construction of an experimen- 
tal steam turbine of 200 horse-power in 1892. It was coupled toa 
100-kilowatt alternator, and supplied with moderately superheated 
steam at 1001b. pressure per square inch. When tested by Pro- 
fessor J. A. Ewing, F.R.S., it was found to consume 27 Ib. steam per 
kilowatt-hour, thus rivalling the performances of the best com- 
pound condensing reciprocating engines. This result placed tle 
steam turbine amongst the most economical means of obtaining 
electrical energy from steam, and led to its adoption in the light- 
ing stations of Newcastle, Scarborough, Cambridge, and other 
places, 

About two years later considerable alterations of design and 
workmanship were introduced ; a single-flow type of parallel- 
flow turbine being adopted instead of the original double-flow with 
right and left-handed turbines on each side of the steam inlet, the 
second set of turbines being replaced by rotating steam balarce 
pistons, and the steam passing in one direction parallel to tle 
shaft. This alteration materially improved the economy and 
reduced the amount of skilled labour required. The form and 
construction of the vanes or blades was perfected and strengthened, 
and many minor improvements, conducive to economy, were made, 
so that, even in the smaller sizes, a fair degree of efficiency has 
been obtained, as is instanced by the result of 28°81b. of steam 
per kilowatt-hour, or about 17 lb. per indicated horse-power, for a 
24-kilowatt steam turbine plant without superheat. 

The increase of efficiency with better vacuum is well shown by 
this engine. With 28°8in. vacuum, this is about 4°7 lb., or 16 per 
cent., better than with 26in. vacuum. A 50-kilowatt steam turbine 
alternator for the Corporation of Blackpool showed a consumption 
of 28 lb. per kilowatt-hour at full load without superheat. Two 
100-kilowatt turbo dynamos for traction purposes gave‘a consump- 
tion of 26°41b. per kilowatt-hour without superheat. Two 100- 
kilowatt continuous-current turbo dynamos, constructed for the 
West Bromwich electric light station, gave a consumption on official 
trial of 244 lb. per kilowatt with the moderate superheat of 60 deg. 
Fah. Two 100-kilowatt continuous-current turbo dynamos were 
constructed for the Winwick Asylum, and although the power 
required to drive the air and circulating pumps was included, a 
consumption of steam of 25 lb, per kilowatt was obtained. Two 
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220-kilowatt continuous-current turbo dynamos for the Blackpool 
Corporation for supplying power to the tramways showed a con- 
sumption of steam of only 22 lb. per kilowatt-hour, the superheat 
in this case being 60 deg. Fab. An instructive series of tests have 
been made on various 500-kilowatt turbo alternators, and from the 
results it has been found that the improvement in steam consump- 
tion resulting from a superheat of 50 deg. Fah. is about 8 per cent., 
and from 100 deg. Fah. it averages about 12 per cent.; also that 
for every lin. of vacuum above 2din, or 26in. the consumption 
falls about 4 per cent. x 

It will be noted that in steam turbines the steam consumption 
closely follows a right line law, or is proportional to the load plus 
a constant quantity which represents the consumption of steam at 
no load. In connection with superheated steam, it may be men- 
tioned that, as there is no internal lubrication of the turbines, none 
of the usual difficulties which occur with reciprocating engines are 
met with in itsemployment. Also in steam turbines the absence 
of internal lubrication renders the exhaust steam absolutely free 
from oil, so that the water from the hot well can be returned to the 
boilers direct without oil filters. 

The paper concludes with an account of the tests made by 
Lindley, Schroeter, and Weber, on the 1000-kilowatt turbo alter- 
nators at Elberfeld. 

An interesting discussion followed, in the course 
of which Professor Schroeter, referred to the experiments 
made at Elberfeld. The turbines augmented slightly 
in economy after being in use some time, but that 
was because the superheating temperature had been 
a little raised. These experiments were very interesting, 
because they were able to compare the turbine with a 
four-cylinder triple-expansion engine of the highest class 
working alongside. He had not the Sulzer figures with 
him, but could supply them. He dealt at some length 
with the reason why superheating is a source of economy. 
It has nothing to do with cylinder temperatures, but 
depends entirely for its efficacy on the evaporation of 
water suspended in the steam and augmented volume. 
The reason why the turbine was so economical was that 
its terminal working pressure was that of the condenser, 
while in piston engines it was 6 Ib. or 7 Ib. absolute at the 
moment the exbaust port opened. He referred to an 
experiment recently made with a vapour engine at 
Charlottenburg, intended to utilise the heat of the 
exhaust; but the turbine did this without complications 
or trouble. Professor Ripper explained further the 
utility of superheating, taking the same line of argument. 
Mr. Stoney, in his reply, specially insisted on the absolute 
necessity for a high vacuum if economy was wanted, and, 
in reply to other speakers, he said that no difficulty at all 
was fourd in putting the turbine in parallel with piston 
engines. All ‘kinds of dynamos had been tried with com- 
plete success. Indeed, the turbine seemed to steady the 


piston engine. 
A paper on ‘‘ Compound Locomotives on the Buenos Aires 
Central Railway,’’ by Mr. Gould, wasthen read. He said: 


The question of coal consumption of locomotives becomes in 
countries like the Argentine Republic, which depends entirely on 
the imported article, a matter of paramount importance, and an 
endeavour to secure an economy in this respect led to the trial of 
the compound engine. The type of engine adopted on the Great 
Southern Railway was the two-cylinder ‘‘ Worsdell and Von 
Borries,” as being the simplest arrangement, and interfering least 
with the duplication of parts of the standard simple engines previ- 
ously in service. All these engines, both simple and compound, 
were built by Beyer, Peacock and Co., under the instructions of 
Livesey, Son and Henderson, the company’s consulting engineers. 
The tirst compound engines ordered were erected in 1889, and the 
results obtained were so excellent that, with the exception of shunt- 
ing and local traffic engines, no simple engines—either goods or 
passenger—have since been ordered. 

The engines proved easy to handle, exhibited a high economy in 
coal and water, and, owing to the reduced demand on the boiler, 
showed less tendency to priming andscale than the original simples. 
As an offset against these advantages, the first compounds some- 
times showed asluggishness in starting, or an inclination to jib, due 
to the rapidity with which the automatic ‘‘ Worsdell and von 
Borries ” starting valve caused compounding to take place, reducing 
the power Ly cutting off the live steam from the low-pressure 
cylinder before—in the case of long and heavy trains—the whole 
weight was fully taken on the drawbars, or the whole train in 
motion. In this valve the exhaust steam from the high-pressure 
cylinder is held in check by a mushroom valve, which closes auto- 
matically by the action of live steam from the boiler, admitted to 
a pair of small pistons operating on the back of the large mush- 
room. With this valve closed, no high-pressure exhaust steam can 
pass, and the low-pressure cylinder is temporarily fed by a by-pass 
of live steam from the boiler. The high-pressure exhaust being 
completely bottled up, compounding takes place very rapidly, as 
the back pressure rising forces open the large mushroom and shuts 
the by-pass. The defect was got over by an improvement made in 
the company’s works at Buenos Aires in introducing a hollow 
spindle in the mushroom valve with an escape passage to the 
chimney, the office of the passage being to relieve the H.P. back 
pressure to some extent, and so delay compounding. 

The effect of the alteration in the intercepting valve was to 
entirely obviate the tendency to jib previously experienced, and to 
ensure a certain and easy start, with the maximum power, whilst 
retaining the automaticity of the valve’s action, a most valuab'e 
and important feature, putting it out of the power of the driver to 
work nen-compound longer than absolutely necessary, which by 
some systems is possible, and tends to reduce the economy. This 
hollow spindle arrangement was found so successful that the inter- 
cepting valves of the whole of the compounds—some 109 engines— 
were so fitted, 

The paper contained diagrams showing the principal classes of 
compound engines on the Great Southern Railway, and also the 
corresponding simple engines for two classes. 

Increasing weights of trains made it necessary to do something 
to adapt engines—of which the company possessed a large number 
-~to the heavier demand on their power. The boilers of some of 
the older engines were replaced by new and Jarger ones carrying 
high pressure, the cylinders being at the same time changed for 
those of increased size, and the engines compounded. 

The engines have proved a great success, being from 25 to 30 per 
cent, more powerful than the old Class 6 which they supersede, 
and showing an economy of fuel even better than that of the com- 
pounds. The tabular statement attached shows the coal and 
lubricant consumption, and also the comparative cost of repairs for 
the mileages given. 

In the comparison of the cost of repairs it must not be forgotten 
that this is as between the simple and compound engine only. The 
cost of wages in Buenos Aires is at present about 50 per cent. more 
than in England, and the material, though imported duty free, has 
to bear several extra charges, such as freight, packing, insurance, 
&c., that greatly enhances its cost when delivered to the company’s 
workshops in Buenos Aires, 

The absence of heavy grades on the Buenos Aires Great 
Southern Railway renders it a favourable field for the compound 
engine, the grades of importance being in one district only, the bulk 
of the line being practically straight and level. The character of 
the traffic, with long runs and full trains as a rule, causing an 
approximation to the fixed load pf a stationary énging, is also 
favourable for the conipound system, 
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Coal consumed per axle 
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Number of engines repaired... .. 32 24 23 43 
Average cost of repairs per engine 
per mileage shown ails £510 £470 £408 £470 
Average number of engine-miles 
run for above engine repairs .. 
Average number of engine-miles 
run perannum .. . .. . 


There was no discussion. 


Mr. Gisbert Kapp then read a paper, of which the 
following is an abstract, on “ Rating and Testing Elec- 
trical Machinery ”’ :— 

With the growing application of electricity, the commerce with 
electrical apparatus forms an important part of the general com- 
merce of every civilised country. Such commerce should be put 
upon a safe basis by clearly defining the properties of the articles 
bought and sold. Electrical plant also enters into international 
commerce, and the question of how it shall be rated and tested 
appears to be a fit subject for an international engineering con- 

ress, The rating of electrical machinery must always be influenced 

y the condition of its use. Thus, a tramway motor, rated by the 
builder at so many horse-power, will develop that power when 
in service only occasionally. The time during which this maximum 

wer is required is short if compared with the total running time. 

Inder these conditions the motor will not overheat. If, however, 
the same motor were used for driving a workshop, and had to give 
out the rated power continuously, it would break down from 
overheating. The same type of motor must, therefore, be 
rated differently in the two cases. The question of efficiency is 
frequently a source of trouble between buyer and seller, especially 
in direct-coupler generators, The combined efticiency can easily 
be measured, but not the efficiency of each part separately. 
According to the method employed, the separate efficiencies found 
may vary greatly ; hence, to protect buyer and seller alike, it is 
desirable that there should be recognised methods for testing 
efficiency. These methods should be simple and inexpensive, 
and cause little disturbance to the regular working of the plant. 
The German Association of Electrical Engineers has last year 
appointed a committee to investigate the question of rating and 
testing electrical apparatus, and has this year at the annual meeting 
provisionally adopted the report presented by the committee. 
The final adoption has been postponed until the value of the 
Association “Standards for Rating and Testing Electrical 
Machinery ” has been found out by practical use. These standards 
are given in an appendix to the paper. By issuing them the Associa- 
tion does not desire to interfere in any way between buyer and seller 
if the two parties agree in detail upon the properties which the 
articles bought andsoldshallhave. The standards are only intended 
to apply to that extent which is not covered by special con- 
ditions of the contract. The standards refer to electric generators, 
motors, connecters, and transformers, but not to switches, fans, 
and other subsidiary apparatus. As regards the rating, three 
working conditions are to be distinguished, namely, intermittent 
use, short time use, and continuous use. The working conditions 
must be stated on the name plate. The temperature rise is pre- 
scribed, and also the extent to which apparatus must be capable of 
being overloaded. A definite insulation resistance is not required, 
but a test for dielectric strength by application of high pressure. 
For testing efficiency eight methods are given, and the maker of 
the apparatus is at liberty to select any of these as the method 
under which the efficiency he guarantees shall be tested. The 
method selected must be stated in the tender. 

As it was now nearly 1 p.m., the discussion which 
followed was very brief. It was pointed out that 
anything that could reduce friction between con- 
sulting engineers and contractors was most desirable, 
and much stress was laid on the mischief done by 
young men of no experience in drawing out specifica- 
tions. It was, however, necessary that a good overload 
should in all cases be provided for, and the remainder of 
the discussion turned a good deal on how long a test 
ought to last, and, to the surprise of several persons, it 
was stated that a run of ten hours was not enough, as 
a dynamo might go on rising slowly in temperature for a 
much longer period. Three complete days were given as 
the proper duration of an adequate test. In reply, Mr. 
Kapp said that it was useless to provide for an overload 
that the engine driving the dynamo could not put on it. 
The proceedings terminated with the reading of a very 
short paper by Mr. Rateau, which was not discussed. 

In Section IV., devoted to Naval Architecture, after an 
address by Sir Nathaniel Barnaby, M. Normand read an 
instructive and useful paper, of which the following is a 
very brief outline :— 

The problem which forms the subject of this paper is the one 
most frequently proposed to the naval architect ; but, although 
much has been written on the subject, no simple method of solving 
this problem has hitherto been shown. The proposed method is, 
like the more complicated ones already in use, based upon the 
equation of displacement. When the plans for a new vessel are to 
be laid down, the surest and simplest process is to take as a type 
one or more vessels differing as little as possible from the one to 
designed—preferably an existing vessel, of which all the data, 
partial weights, and results are well known, so that the calcula- 
tions may be based on facts and not on hypotheses—and to work 
out the changes required by the slight differences between the 
programmes of the old and the new ship. The possible orrors 
are limited in that caso to those that may be committed on 
slight differences, 

If the vessel to be designed is a cargo or passenger boat, or a 
yacht, size generally forms part of the programme. Not so ina 
war vessel, where size and displacerpens. must, jn most cases, be 
reduced to a minimum, This paper deals especially with war 
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vessels, although the i? rules may be used with great advan. 
tage for all kinds of ships, If the speed is not altered, but only 
weights added or suppressed, the author investigates what the dis. 
placement of the new ship will be, supposing her to ke exactly 
similar to, and differing only by scale from, the one chosen as type, 
the water-line remaining at the same relative height in order that 
the fineness of the lines be not altered. The following simple 
relation between the weights first added to the vessel chosen as 
type, and the ultimate increase of displacement, is arrived at, 
Viz.: 

The plus or minus difference of displacement must be equal to 
the plus or minus difference of weights, as calculated for the vessel 
chosen as type, multiplied by a coefficient /, which can be exactly 
determined, and is nearly constant for all classes of vessels, its 
mean value being about 3°60 for the general conditions of the 
programme to be fulfilled. Knowing by this very simple rule the 
approxiwate displacement of the ship to be designed, it is easy to 
calculate the dimensions, horse-power, weights of hull, machinery, 
coals, &c., by reference to the same elements in the type vessel, 
The author then gives instances of the application of ri aol rules, 


The meeting of the Iron and Steel Institute, Section V., in 
the Chemical Theatre commenced with the formal welcome 
of the members by Mr. W. Beardmore, chairman of the 
Reception Committee, and Mr. W. Beard, president of 
the West of Scotland Iron and Steel Institute, who called 
special attention to the evidence of the activity of the 
iron making industry in the district affected by the im- 
portant display of steel and castings, as well of the more 
highly-finished locomotive and heavy work to be seen at 
the Exhibition. Keen regret was expressed at the death 
of Mr. John Colville, M.P., who had been most active and 
sympathetic in promoting the success of the meeting. 
Mr. Whitwell’s address then followed, and the read- 
ing of papers commenced with those on the iron 
and steel industries of the West of Scotland, by a 
committee of the local institute. This was divided into 
three parts, Mr. Hamby dealing with pig iron pro- 
duction, Mr. W. Wylie with malleable iron, and Mr. H. 
Archibald, in a third section, which was only circulated 
on the morning of the meeting, on steel manufacture. 
These being descriptive and only read in brief abstract, were 
not subjected to discussion. The next business was the 
presentation, in the form of a paper, of a preliminary list 
of terms or definitions used in metallography which the 
Council propose to compile as available for general use 
when the different points have been settled by discussion 
and criticism among those concerned in this class of inves- 
tigations. Mr. Wahlberg, of Stockholm, then read what 
must be considered as the most important communication 
brought before the meeting. on ** The Variation of Carbon 
and Phosphorus in Steel Billets,’ and not as given in the 
proof circulated, steel ingots. This considered from the 
producer's point of view, what limits on the variation of 
these constituents were permissible, and how far the buyer 
should go in urging demands for extreme uniformity, and, 
further, how far such composition could be actively 
determined, having regard to the differences obtained by 
different analytical chemists from the same samples. As 
an addendum giving a practical bearing to the matter, the 
author proposes that it is desirable that standard 
sualesieal oa ian should be adopted by international 
agreement, and that in specifications depending upon 
composition, variations in carbon up to 0°050 per cent., 
and in phosphorus up to 0°025 per cent. should be 
allowed. 

In the discussion Mr. Stead proposed that a Committee 
should be formed to include all the four chemists who 
had made the investigations, who should interchange their 
methods with a view to discover how far their differences 
arose from differences of processes, and how far these might 
be harmonised, Mr. Wahlberg to be the chairman of the 
Committee, which should be in a position to report to the 
next meeting of the Institute in May. This met with 
general approval, and was adopted, with the difference 
that at the author’s request the presidency of the Com- 
mittee was assigned to Mr. Stead. This terminated 
the business of the morning, and the section adjourned 
at 12.30. 

In the Mining Section, No. VI., Sir William Thomas 
Lewis delivered a short presidential address, and several 
papers were taken. Two of these were by Mr. H. M. 
Cadell; the first was on “The Carboniferous Limestone 
Measures of West Lothian,” of which the following is a 
very brief abstract :— 

The carboniferous limestone series of Linlithgowshire, or West 
Lothian, immediately covering the oil shales, was about 2000ft. in 
thickness, and was marked by three upper limestone bevels and by 
two or more similar marine beds at the base, between which were 
found the coal measures of Bo’ness and the district at and to the 
south of Bathgate. The series was characterised by a great 
development of volcanic rocks, basalt, and tuffs, which were inter- 
stratified with the coal seams of Bo’ness and Bathgate, Between 
these localities the voleanic rocks were very thick, and occupied 
the position of the coals and non volcanic strata. In the centre of 
the area, to the south of Linlithgow, there was a volcanic bank 
over 2000ft. thick, where no coal had apparently been formed ; but 
to the north and south of this nucleus the trap rocks thinned away, 
and the coals began to increase. The Bo'ness coalfield contained 
more workable and generally better seams than the Bathgate field, 
and the author exhibited a series of vertical sections showing the 
relative proportion of Ss and volcanic rock along the strip 
of carboniferous limestone ground extending for twelve miles south- 
ward from Bo’ness, He said he had often been asked to trace the 
Bo’ness coal seams into the Bathgate district, and state which 
seams in the one coalfield corresponded with those in the other. 
His answer in this paper was that there was really no connection 
between them, as the volcanic rocks had garg = a 
barrier in the carboniferous sea, on each side of which different 
strata were being laid down during most of the coal-producing 
period. It was not till the upper limestones were deposited that 
the voleanic bank became sufficiently submerged for the sea to flow 
continuously across it, and permit of the uninterrupted deposit of 
sedimentary rocks, 

The second of Mr. Cadell’s papers was entitled “ The 
Oil Shale Fields of the Lothians,” of which the following 
is an abbreviation :— 

The author first described generally the principal characteristics 
of the Scottish carboniferous system of the Lothians, which in- 
cluded the coal measures, millstone grit, carboniferous limestone, 
and lowor carboniferous or calciferous sandstone series, Tho last 
and lowest of these divisions contained in its upper section the oil 
shale measures, The thickness of the calciferous sandstone series 
he estimated in round figures at 9000ft., and the oil shale measures 
occupted the upper t. of this section. Oil shale was not 
necessarily confined to this geological horizon, but in Scotland all 
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: t derived from seams comprised in it, The 
tog i prt as well as oil, and the sulphate of 
us © was now one of the principal products without which 
— could hardly be profitabl worked, The shale seams were 
pce six in number, and varied in thickness from 2ft. up to 15ft. 
. ore. The principal shales were known as the Raeburn Fields, 
Broxburn Dunnet, and Pumpherston shales, but at some places 
vos seams were divided into several parts, each of which was 
‘orkable. Good shale produced 30 gallons of crude oil and 40 lb, 
wen lb, of sulphate of ammonia per ton, The shale fields were 
fa “from regular in form, and the whole area was much folded and 
faulted i was at places inyaded by large sheets of intrusive 
basalt. ’ ‘The author described in detail the geological features of 
the various shale fields worked by about ten different companies, 
with a total capital of nearly £2,000,000. The pee 3 was an 
important one, and the author thought great credit was due to the 
Scottish companies for the inventive genius, perseverance, and 
pluck they had shown in carrying on the industry for many years, 
. face of the fierce competition from America and other places, 
where the oil spouted up ready made, and no great skill was re- 
guired to win it from the soil. The principal shale fields were 
those of West Calder, Mid Calder, Pumpherston, Broxburn, 
Philpstown, Hopetoun, Dalmeny, Straiton, and Burntisland, but 
shale was not being worked at all these places, ‘The author 
exhibited a geological map he had prepared, showing the probable 
eographical extent of the available shale measures, and illustrated 
oe paper, which was a long one, by numerous vertical and horizon- 
tal sections across typical areas in West and Mid Lothian. 

In a paper before the Municipal Engineers, Section 
VIL, Lieut-Colonel A. 8. Jones, V.C., dealt with recent 
developments of sewage disposal systems, and Mr. K. F. 
Campbell read a contribution on a very similar subject. 


In Section VIII., Gas, Mr. Livesey, the chairman, opened 
proceedings by reading his address, on which he invited 
discussion, but only Dr. Leybold, of Hamburg, responded 
to his invitation. He, as delegate of the German Associa- 
tion of Gas and Water Engineers, took the opportunity of 
expressing the thanks of the continental gas engineers 
for the invitation to participate in proceedings. Some 
notes cn the system of gas lighting used in the Exhibition, 
prepared by the Committee, and a paper on the ‘ Manu- 
facture of Water Gas,” by Fernand Bruyere, were taken 
as read and not discussed. A paper on the ‘ Utilisation 
of Water Gas’ was then read by Professor Lewes, and 
discussed by several members, including Messrs. Charles 
Hunt, of Birmingham, W. R. Herring, of Edinburgh, 
T, Glover, of West Bromwich, and $8. Y. Shoubridge, 
of the Crystal Palace District Gas Works. Mr. Hunt 
recognised the utility of a cheap method of reducing 
illuminating power of gas, such as that suggested by 
Prof. Lewes, but he thought that before drawing con- 
clusions experiments should be extended to other de- 
scriptions of coal. He considered the results recorded 
somewhat contradictory, and much of the advantage 
attributed to the method of adding the water gas to be 
really due to the special conditions of testing illuminating 
power adopted by Prof. Lewes. He was surprised that 
the tar did not fall off in quality and quantity, as the 
result of the addition of water gas, and in absence of such 
falling off he found it impossible to account for the im- 
provement in candle feet recorded. Mr. Herring offered 
to put experimental plant at Prof. Lewes's disposal for 
continuation of researches. Mr. Glover confirmed the 
statements in the paper on the good working of the Dellwik 
plant at West Bromwich, and Mr. Shoubridge testified to 
the care taken by Prof. Lewes to secure reliable data for 
his paper. Prof. Lewes replied that on all considerations 
the conditions of testing adopted seemed most suitable. 
He accepted Mr. Herring’s offer. A contribution on 
automatic lighting and extinguishing, by Herr Rothenbach, 
was then read s the secretary, who announced that 
Herr Rothenbach would show and explain his apparatus 
on Wednesday morning. 

This concluded the papers for Tuesday morning. In 
the afternoon over a hundred members proceeded by 
special train to Dawsholm Gasworks of the Glasgow 
Corporation. Here some large detached producers 
making a semi-water gas for , rn beds of retorts 
attracted attention. It was fed with inferior coke con- 
taining over 20 per cent. of ash. The Arrol-Foulis 
charging and drawing machines were seen in action. 
The party then entrained for Provan, about two miles 
from Glasgow, where the Corporation has bought 131 
acres of land for the erection of new gasworks. Luncheon 
was provided by the Corporation, and short compli- 
mentary speeches were made by Mr. Livesey and Mr. 
W. Foulis, gas engineer to the Corporation. Mr. Foulis 
then explained the plans of the new works which are 
already under construction. The first section in course 
of erection comprises two retort houses, each of 720 
retorts, purifier house, and other accessory buildings and 
plant, and two gasholders, each of 84 millions capacity. 
Three more similar gasholders and three more sections 
ure to be added as required. The excavations and pre- 
liminary work in progress are being executed by Robert 
Macalpine and Sons. The contract for roofs is already 
given to Sir William Arrol and Co. 


_ In Section IX., Electrical Engineering, the proceed- 
ings were opened at 11 a.m. on Tuesday, Septem- 
ber 8rd, in the Natural Philosophy Lecture Theatre 
of the University. Mr. W. E. Langdon, President 
of the Institution of Electrical Engineers, took the 
chair, and was supported by Mr. R. K. Gray, Professor 
Silvanus Thompson, Mr. H. A. Mavor, and others. 
The secretary read the minutes of the previous meeting 
of the Institution of Electrical Engineers, whereby it was 
agreed that Section IX. of the Congress should be under- 
taken by the Institution, and the papers would appear in 
the “ Transactions.” 

The Chairman then gave a short introductory address, 
from which the following sentences are taken :— 
_ Thequestion whether England, in comparison with other nations, 
is becoming retrograde in a Sedeaneiel coldeweanente must prove 
one of peculiar interest to all who seek this country’s welfare. 
There are grave reasons to fear that in some paths, especially in 
the more modern a plications of science, a notably in that 
development with which this Institution is so closely allied, we 
have not retained that prominent position which has characterised 
this country for so long @ period. Twenty years back, British 
Mannfacture stood on level ground with other countries in the pro- 
duction of electrical machinery, yet, if we may judge by the 





following figures, for which I am indebted to Mr. Philip Dawson, 
Member of this Institution, it would appear that we have from 
some cause failed to meet even our home demands. From these 
figures, which are approximate, it appears that of some 300,000 
indicated horse-power of steam engines laid down for lighting and 
traction, 73,000 have been imported from the United States of 
America ; and that, of some 200,000 kilowatt capacity of generators, 
71,000 were derived from the same source. It will be understood 
that this does not mean that the residue was British production. 

I quote again from Mr. Dawson. The capital invested in 
European countries and the United States in electric lighting, 
power, and traction works, amounts to £367,000,000. Of this sum 
the United States contributes £200,000,000, and Great Britain 
£35,000,000._ The number of miles of single track equipped for 
eleetric traction in the two countries is, relatively, 21,000 and 900, 
Of motor cars, 68,000 and 2600. Germany, where the power em- 

loyed for pce J work approaches closely that of England, has 
miles of track and 5400 cars, although the invested capital is 
but 29 millions, as against England’s 35 millions, for an enormously 
less mileage and smaller poy =p The population of Great 
Britain is approximately 40,000,000, asagainst 70,000,000 that of the 
United States, The area in square miles is, relatively, 121,115 
and 3,581,885. Too much stress must not be laid upon territorial 
comparison, although it would seem an evident corollary that the 
more dense the population the greater must be the demand for 
means of locomotion. 

Two important factors—cost and promptitude of delivery— 
attend successful competition in manufacture. Cost depends 
much upon our labour conditions. Within a very short period 
rivalry in manufacture will be far more acute than is even now the 
case, and in itlabour will play the chief part. America, as well as 
Knogland, has her Jabuur troubles, The artisan should not lose 
sight of the fact that this question of cost is one which affects the 
employé as well as the employer. In the long run the master may 
be thrust to the wall. He may spend his last penny in keeping 
his works going, but when he closes those works the workman's 
means of livelihood are also, so far as the industry there dealt with 
affects him, closed. 

We are speedily approaching a condition in the industrial pro- 
gress of the world that will test to the utmost, not merely our 
means of production and our skill, but our position as a nation ; 
for the pre-eminence of a nation will in future be largely deter- 
mined by its progress in manufacture, and from it mainly shall we 
have to look for the means by which the nation’s power will be 
maintained. A people may trade. Articles may be bought and 
sold, but food for the worker lies not there. The wealth of a land 
is to be found in that which it produces—whether from the soil or 
by the handicraft of its citizens. In such a rivalry—however 
friendly and generous that rivalry may be—it behoves us to con- 
sider how our manufacturing industry is placed in relation to that 
of other countries with which we have to compete ; whether the 
conditions of production—labour, legislative enactments, or other 
restrictions—are such as give our rivals aninitial advantage. The 
question is one of unexampled importance. We see and feel that 
the manufacture of any one article is no longer the privilege of any 
one country. Tbe ready means of intercourse between nations— 
the feverish haste to exploit that which is new—all tend towards 
the establishment of a common knowledge of the productions of 
the day. Certain advantages remain to the locality from which 
the natural product is derived, but if this is submerged—lost in 
other directions—lost, for instance, in the cost of production— 
wherein is that country the richer! We have seen that England, 
once the chief source of iron and steel rails, has in that industry 
met with serious rivalry. How long will our position in textile 
fabrics remain even as at pont? Is it not time we should look 
within ourselves and ask, Why is thisso’ To whatisitdue? Are 
our means of production at fault; are they too costly, too much 
restricted ; or where are we to look for the reason / 

Are we —— * Teepe = shadow? Are we, in 
our recognition of the liberty of the subject, in making provision 
for his welfare, so Seolianel the source of his livoliecd as to 
reduce its power of affording him that support? Are we, on the 
other hand, fostering manufacture, and that which leads to manu- 
facture? We have sternly to face the fact that manufacture is 
daily becoming cosmopolitan ; that the production of a land must 
form its staple source of revenue; and in this sense to emphasise 
the need to consider those liabilities to which the British manu- 
facturer has, in relation to the conditions attaining in other 
countries, to subscribe, The subject is one which may, I humbly 
and earnestly submit, claim the most careful consideration of every 
branch of our legislative administration, our labour organisations, 
and of every citizen of the British Empire. 

A vote of thanks was then moved to the Chairman, and 
also one to Professor Gray—the successor of Lord Kelvin 
in the chair of Natural Philosophy—for the loan of the 
theatre. 

Mr. W. B. Sayers then read a paper entitled ‘‘ Notes 
upon the Electrical Exhibits in the Exhibition,” and 
pointed out that it was felt that some saving of time 
could be effected for visitors interested in electrical en- 
gineering if an indication were given of the electrical 
exhibits which appeared specially worthy of note. This 
the author had attempted to do, and he referred toa 
large number of exhibits, among which we may cite the 
aluminium wires used as conductors for the arc lighting; 
the system of telephone exchange with no call wire, 
which is now largely in use in Glasgow itself. If a sub- 
seriber desires to make use of the telephone he merely 
presses a button and puts the instrument to his ear. An 
attendant at the exchange is listening to, say, twenty 
subscribers. It is therefore merely necessary to ask for 
a number without the necessity for the use of bells or 
lamps to attract the attention of the exchange. The 
Carver loom was also alluded to, which uses electrical 
apparatus instead of the ordinary Jacquard mechanism. 
This is weaving complicated patterns in the Exhibition. 
A large number of interesting exhibits were also noticed, 
but as we have already in previous issues given careful 
and very detailed descriptions of the principal electrical 
exhibits, the brief reference we give above must suffice. 

As soon as Mr. Sayers had finished his paper, the chair- 
man announced that it was proposed that the visitors 
should now form themselves into groups of about twenty 
each, and a number of gentlemen had undertaken to 
personally conduct the groups to the chief points of 
interest in the electrical department of the Exhibition, not 
so much with a view of explaining the exhibits in detail, 
but in order to give visitors a good general idea of the 
position of the various objects to which allusion had been 
made in the paper just read. This plan was at once adopted, 
and the members spent about one hour in a rapid tour of 
the machine department, as the electrical exhibits are 
not connected together, but often form parts of other 
collections; thus, for example, a number of dynamos are 
shown driven by gas engines. Of course, in such a rapid 
tour it was impossible to gain more than a general notion 
of locality, and it would be necessary to visit the objects 
for closer inspedtion afterwards. While the bulk of those 
interested in this section had therefore left the University 





and gone into the adjoining grounds of the Exhibition, a 
few members remained, and, under the guidance of 
Professor Gray, inspected the laboratory of the Natural 
Philosophy ae pmo and here saw some apparatus of 
great historical interest, among which we may mention 
Joule’s original apparatus, and also the original electro- 
meters designed by Lord Kelvin. 

In the afternoon eleven alternative excursions to works 
in Glasgow and the neighbourhood attracted the atten- 
tion of the majority of the visitors, but at the University 
itself a number of members and ladies had collected by 
invitation of the Engineering Laboratory Committee to 
attend the opening of the new James Watt Engineering 
Laboratory, performed by Lord Kelvin. The building is 
as yet inan unfinished condition, but a platform had been 
erected, upon which Lord Kelvin took his seat, and, was 
supported by the Lord Provost of Glasgow, Principal 
Storey, Sir William Arrol, Sir James King, Mr. Mansergh, 
Mr. Maw, and others. 

Sir William Arrol explained the nature cf the function, 
and then called upon Dr. Barr to describe the work. Dr. 
Barr said he was afraid that the unfinished condition of 
the building might lead some to suppose that the laying 
of the foundation stone would have been more suitable 
than the opening, and that it required “ closing” to keep 
out the draughts. The work had nothing to do with the 
Congress, but it was thought that such an opportunity 
ought not to be lost. He referred to the many local 
gentlemen who had, as members of the Committee, given 
both time and money to the scheme, and stated that 
£12,500 had already been subscribed out of the £14,000 
needed for the equipment. He had that day received a 
cheque from the President, Mr. Mansergh. The building 
consisted of a block several storeys in height, containing 
lecture room, class room, reading room, and library, and 
a building of two floors, in which the machinery would be 
housed ; the experimental boilers would be placed on the 
ground floor, and there would be steam engines and also 
a gas engine, the latter presented by the North British 
Institution of Gas Managers as a memorial to- Byrne. 
He should like to see some memorial to Murdoch also. 
Already they had installed three testing machines, and 
would be able to test specimens ranging from a piece of 
iron as thick as a man’s wrist down to a piece of cotton 
thread. They would also have a set of hydraulic 
machinery, which he hoped would be the most complete 
of its kind in existence. 

Sir James King then said that as one of the Committee 
he should like to explain that they had obtained a grant 
of £12,500 from the Bellahouston Trust Fund, this being 
the second largest that had been made. Dr. Barr 
has the largest class and the most meagre appli- 
ances. Certain of the members visited Liverpool, Man- 
chester, and Leeds, and saw the splendid laboratories 
in those towns, and determined to have one also. 
£25,000 had been obtained in all, but the building and 
equipment would cost much more. 

Lord Kelvin then rose, and said it gave him the greatest 
pleasure to open the laboratory, which was a very fitting 
memorial to James Watt, who had done his original work 
in the Old College building in Glasgow. He believed the 
first engineering laboratory was one founded in Japan by 
Dr. Dyer, an old student of the Glasgow University. He 
believed that the first laboratory of the kind in this country 
was that formed by Prof. Kennedy at University College, 
London. The James Watt building, along with its equip- 
ment, would cost not less than £40,000.. The architect 
was Mr. J. A. Scott, son of Gilbert Scott, and he was 
also the architect of the Bute Hall. He hoped the 
laboratory would keep in touch with the engineering shops 
in Glasgow, and that it would be able to carry out, on 
a commercial basis, the testing of materials. Very little 
attention used to be paid to this, but he should like to 
say that in 1857, at the time of the first attempt to lay 
the Atlantic cable, four specimens of copper wire were 
submitted by four different makers, and on testing these 
at the University it was found that one specimen had 
only 60 per cent. of the electric conductivity of one of 
the others. This early showed him the necessity of strict 
attention to tests. A number of benefactions had already 
been made to the engineering department, but he hoped 
many more would follow. 

Mr. Mansergh, President of the Congress, then read an 
address, in which he laid stress upon the necessity for 
suitable technical education. He referred to the system 
of examinations which had been recently started in con- 
nection with the Institution of Civil Engineers, and was 
glad to say the results had been most satisfactory. 

After the ceremony was over the visitors examined the 
apparatus, which at present consists of three testing 
machines made by Messrs. Buckton and Co., of 
Leeds—one horizontal machine to test up to 100 tons, 
and to take in specimens 10ft. long ; one smailer vertical 
machine to test up to 10 tons; and one small torsion 
machine. Mr. Wicksteed took the opportunity of 
explaining the advantages of the various machines. 


We cannot deal in this issue with the proceedings of 
any of the succeeding days, but, in conclusion, we must 
not fail to mention the reception given on Tuesday 
evening by the Corporation of the City of Glasgow to 
the members of the Congress. It was remarkable, both 
on account of the large numbers present and the variety 
of nationalities represented. The guests were welcomed 
in a capital speech by Lord Provost Chisholm. 








WE have now the positive assurance from the Minister 
who has charge of this matter that there is no possibility of the 
Australian Patent and Trade Marks Bill being introduced this 
session. The next parliamentary session will probably not com- 
mence till May, 1902, and if the Bill passes both Housesduring that 
session, it can hardly come into force till 1903 ; but, looking at the 
number of important measures already announced to be previously 
dealt with, there is but little probability of its being passed until 
the session of 1903, and consequently it will not come into force 
until 1904, 





246 


THE ENGINEER 


Sept. 6, 1901 








OF CONSTRUCTION AROUND THE OLD 


IN COURSE 


NEW REDHEUGH BRIDGE 


MESSRS. SANDEMAN AND MONCRIEFF, NEWCASTLE-UPON-TYNE, ENGINEERS 


(For description see pige 242) 


w 
a 


om 2 


rere 


C2 


| 


4 


a 


Cx 


*x 


vw 
a. 


© 


x 


& 


wv 
te 


2 


wr 
tie. 


& 





A 


vy aV, 
XX XX MG 


4 


ww, 
, 
—— le 


t 


oa A 

>t ‘ ‘@, 

a | 
y’ 


é 
af 
cag 











fet 
is 
ea) 
ae 
e 

a 
oa 
= 
ay 


4 
2 
s 
* 
af 

? 

4 


-_- 





RUE OMEN rt ee 








RI ATR RRE RAG 





247 


ENGINEER 


THE 


Sept. 6, 1901 








Se 
























































> 
. 


INA L 


HHL HHAO COCIUAT HOVONAAHGCAUM MAN 








7 
mg 
ar Be pee oe. 2 * 4 % pases : 
: ty me 
a 
it 
ua Nip X x) y 
| pi i S 7 at 
——_ A os - : 
we 
(zz, abvd sae worndruwsep 107) 
SUMANIDNG “ANAL-NOdD-ATLLSVOMAN ‘44SIUONOW GNV NVWACNVS SUSSaW 














248 





THE ENGINEER 


Sept. 6, 1901 





—————<. 





RAILWAY MATTERS. 


Durine the first seven months of this year 70 per cent. 
more locomotives, and 80 per cent. more cars than in the same period 
of last year, have been ordered in America. 


THE use of electricity as a motive power is contemplated 
by the Chicago Great Western for all its suburban service out of 
St. Paul as far south as Randolph, thirty miles away. 


Tue Great Western Railway now only leases, or 
guarantees, twenty-three railways, against forty-two when Sekon’s 
‘‘ History of the Great Western Railway " was published less than 
seven years ago, 

Tue Canadian Pacific Railroad is making surveys from 
Labelle, Quebec, twenty miles in a westerly direction, for a contem- 
plated extension of the road already built from Ste. Theresque, up 
to the river Rouge. 


Ir is stated that the City and South London Railway 
Company will open its extension from Moorgate-street to Isling- 
ton in time to cater for visitors to the Smithfield Cattle Show at 
the Agricultural Hall, 


Forty new locomotives have been added to the Great 
Western Railway stock during the past half-year, and of these 
thirteen were built out of revenue, in addition to which 110 were 
provided with new boilers, also out of revenue. 


Tue London and North-Western Railway Company is 
now buying land and making preparations in connection with 
the proposed new line between Manchester and Wilmslow. It is 
expected the work will soon be taken in hand. 


In Belgium, of 103 tramway lines, with a total length 
of track of 2500 kiloms., only three, of a length of 23 kiloms., are 
of standard gauge. The mean cost per kilometre of the narrow 
gauge lines is 47,500f., while that of the standard gauge is 100,0008. 


THE policy of dealing liberally with second-class 
passengers adopted by the Great Western Railway is proving 
successful, During the past half-year the company has found it 
-pcinyeos A to increase its stock of second-class carriages by nearly 
9 per cent. 


At the annual meeting of the shareholders of the 
Gloucester Railway Carriage and Wagon Company held on August 
28th, Mr. Henry Wright, chairman of the directors, announced his 
intention of retiring. Mr. Wright is ninety-four years old, and has 
been chairman for over twenty years. 


On the New York Central Railway it is stated that 
ay a engines are making the round trip between New York 
and Albany, miles, ey day. It is considered that a’ high- 
speed passenger engine should cover 9000 miles a month, and it 
may be in the shops six weeks during the year. 


THE experiments made by the German Imperial rail- 
way authorities as to the use of spirit for the purposes of illumina- 
tion have had favourable results, It is proved that it is suitable 
for outside lighting, provided the lamps are well constructed, care- 
fully cleaned, and kept in order, and that good spirit is used. 


In connection with the description of the Great Northern 
and City Railway which appeared in THE ENGINEER last week, we 
are requested by the British Thomson-Houston Company, Limited, 
to state that the length of the journey given as seven miles means 
the round trip. The length of the single journey is only 34 miles. 


THE last portion of the Vienna Metropolitan Railway 
has now been opened to traffic and by this the inner circle is 
completed. The construction of the railway was begun in 1893, 
The cost has amounted in all to over six million sterling, defrayed 
a by the State, the province of Lower Austria, and the City 
of Vienna, 


THE proposed railway line in Kashmir will run from 
Jammu to Srinagar, along the Larulari and Banihal Passes. The 
— of the top of the latter pass from mean sea level is 9328ft., 
and will be crossed by a tunnel about 5670ft. long at a river level 
of 7700ft., the datum being mean sea level. The height of the 
Larulari Pass is 6720ft. from mean sea level. 


Tue Cambrian Railways have just built at their Oswestry 
Works a new bogie express engine with four-coupled wheels 6ft. 
diameter and cylinders 18in, by 24in. Itis numbered 19, and takes 
the number of the old six-coupled goods engine ‘‘ Hercules.” The 

eneral design of the new engine is the same as sixteen engines built 
by Sharp, Stewart and Co., and four by Robert Stephenson and 
0. 


OWING, it is stated, to a change of fuel at the power 
station of the Central London Railway at Shepherd’s Bush, some 
difficulty was experienced on Monday last in keeping up steam in 
the boilers, with the result that the electric current failed to keep 
pace with the demands. Some delay was caused to the traffic in 
oo gana The company is increasing its boiler plant at the 
works. 


THE use of steel goods wagons continue to grow in 
South Africa, We learn that the Pressed Steel Car Company has 
made another shipment of steel cars. The destination of these cars 
is Durban, and they will be used on the Zululand Railway. The 
shipment consists of ten flat cars of 50,000 lb. capacity. The cars 
are 32ft. long, 6ft. wide, and 3ft. 3}in. high. This is the third 
shipment of cars to South Africa made by this company within 
the last six months. 


RererrinG to the fact that an engine of the Great North- 
ern Railway, which was built in 1870, has just completed 4,000,000 
miles of running, Mr. G. M. Waitt, superintendent of motive power 
of the New York Central, is reported in the American papers as 
saying that the record is far beyond anything the Americans can 
show, and is ahead of anything they intend shall be shown for any 
of their engines. In fact, they would think themselves lacking in 
their duties to the public if they had failed to scrap an engine, in 
hard service, long before it had been running thirty years, and 
replaced it with a modern machine. 


Our American contemporary, the Railroad Gazette, 
published recently a letter which had been printed in a New York 
paper, and came from Kingston, Jamaica, The writer states that 
** English experts have made a test of English and American loco- 
motives on the railroad here, with the result that under the same 
conditions and over a difficult line the old American engine beat 
the new Eaglish engine by over seven minutes.” From this report 
our contemporary feels justified in claiming ‘“‘that the American 


engines are able to hold their own even on roads owned and managed 
by English officials,” Nothing is mentioned of cost of fuel and 
repairs. 


Tue Board of Trade, after mature consideration, have 
informed the Middlesex County Council that they have decided that 
the objections raised by the Finchley District Council to the con- 
tirmation of the order —s the County Council to construct a 
light railway from Upper Holloway to Whetstone cannot be sus- 
tained. There are now only the details of the schemes as passed 
by the Commissioners to be dealt with, and there is no doubt that 
the order will be confirmed ; and the County Council, who have 
now engaged a — staff to carry out the construction of the 
lines, will immediately begin the work of laying the fifteen miles 


which form the first part of the scheme. 


NOTES AND MEMORANDA. 


Or the vessels peeing through the Suez Canal last 
year, 1935 were British, 462 German, 285 French, and 82 Italian. 
he receipts amounted to £90,623,608. 


Tue Richmond—Yorkshire—Rural District Council 
have decided to build a bridge over the Aske Beck, on the Rich- 
mond and Barnard Castle road, at a cost of £320. 


Tue total quantity of water distributed by the Liver- 
pool Waterworks last year was 261,900,000 gallons in excess of the 
quantity distributed during the year 1899, being an average increase 
eee day of 719,000 gallons. The increase in the quantity supplied 

y moter was 36,144,000 gallons. 


Some idea of the difficulty of draining London may be 
gathered from the fact that out of the 121 square miles within the 
county at least 10 per cent., or 12 square miles, are situated below 
the level of high water in the Thames, these districts being prin- 
cipally on the south side of the river. 


Tue Rivers Committee of the Manchester Corporation 
seems to be well satisfied with its experimental scheme for the 
bacterial treatment of sewage, and intends to request the Local 
Government Board to grant the borrowing powers necessary for 
carrying the scheme into effect in its entirety. 


THE annual report of the engineer of the City of Liver- 

1 Waterworks for 1900 states that the total qeaty of water 

elivered from the works during the year, including compensa- 

tion’ water to rivers in Lancashire and Montgomeryshire, was 

16,312,075,000 gallons. The average rate per head per day for 
all purposes was 31°208 gallons. 


Ir appears that the Admiralty's call for volunteers to 
man the new submarines has not been received with enthusiasm, 
notwithstanding that extra pay wasoffered. A rigorous medical 
test was enforced, with the result that those men who came 
forward were rejected. A naval contemporary says the five sub- 
— will be delivered before the crews have been told off for 
them. 


THE annual report of Dover Harbour Board states that 
the poll-tax during the twelve months realised £18,430, an increase 
of about £1000 on last year. There were 4076 voyages of mail boats, 
exclusive of the Indian mail and specials. ‘The tax of 1s, on each 

nger is to help in the construction of the new commercial 
arbour, on which already over half a million of money has been 
expended, 


Ir has been computed that the consumption of water 
per head per day in Chicago is 190 gallons. The total daily 
eee of the Chicago works is placed at 528,375,000 gallons in 
1900. Of the 308,945 taps in use, only 6396 are metered ; and yet 
the revenue from metered water was in 1900, £228,900, out of a 
total of £650,960. In other words, about 50 of the taps yielded 
some 35 per cent. of the revenue. 


In connection with the cost of steam raising on steam- 
ships considerable economy has been effected in the last thirty 
years. In 1872 the average coal consumption per indicated horse- 
power per hour was 2'11 Ib. at least ; by 1881 this figure had been 
reduced to 1°831lb.; in 1891 the triple-expansion engine had been 
brought to 1°521b., while at the present time the average figure 
is put at 1°48lb. The average pressure now ranges between 180 Ib. 
and 214 lb, per square inch. 


WE learn from a parliamentary paper on shipping, 
issued last week, that with regard to the foreign trade of the 
United Kingdom, of entrances and clearances in 1900, 62,710,836 
tons were in British ships and 35,812,857 tons in ships of foreign 
countries. Of steam vessels 60,312,653 tons were in British ships 
and 29,996,788 tons in ships of foreign countries. The total 
tonnage of the merchant navies of the British Empire, sailing and 
steam vessels, was, in 1900, 10,751,392. 


EnGuisu shipbuilders in August put into the water 
31 vessels, of 118,878 tons gross, against vessels, of 99,356 tons 
gross in July, 20 vessels, of 62,462 tons gross, in Augnst last year, 
21 vessels, of 65,263 tons gross, in August, 1899, 36 vessels, of 
82,608 tons gross, in August, 1898, and 21 vessels, of 39,122 tons 
gross, in August, 1897. For the eight months English builders 
have launched 185 vessels, of 640,933 tons gross, as compared with 
— of 465,762 tons gross, in the corresponding period of 


THE report of a committee to the Franklin Institute on 
the use of granite as an insulator for electrical purposes has been 
ublished. Granite chips are calcined and powdered felspar and 
Esotin added with water to make a plastic mixture, and the moulded 
objects heated to 3000 deg. Fah. and glazed. The product absorbed 
0°76 per cent. of water ina year. It crushed at 7000 Ib. persquare 
inch ; showed a tensile strength 900 lb, per square inch; anda 
sample of a size not stated had an insulation resistance of 
8 megohms, 


Tue United States stands third in the list of coal-pro- 
ducing countries, The exportations during the fiscal year just 
ended, as shown by the Treasury Bureau of Statistics, amounted 
to £4,463,000, against £3,900,900 in the fiscal year 1900, and 
£2,732,000 in 1899. The value of coal exportations from the 
United States has doubled since 1897, and nearly trebled in the 
decade. Measured by quantity the increase has been even greater, 
the exports in 1901 being 7,676,149 tons, against 2,399,039 tons in 
1891, thus making the total exports of 1901 in quantity more than 
three times as much as in 1891. 


TuE five submarine boats which are being built for the 
Admiralty will be launched in Walney Channel privately, but it is 
not yet settled whether they will be re-docked and afterwards sent 
by rail to one of the Government dockyards, or remain in the 
water after being launched, says the Naval and Military Gazette. 
Probably that will depend upon the success of the first experiments, 
but they will in any case be taken without delay to one of the 
Government dockyards. It is not proposed to lay down another 
submarine until these have been thoroughly tested. 


In a paper recently read by Mr. Chisholm Williams 
respecting the treatment of phthisis, it was stated that very 
successful results had been obtained in the treatment of phthisis by 
means of electric currents of high frequency and pressure. A Tesla 
coil was used, which gave currents of a frequency estimated at 
1,000,000 alternations per second, and with a pressure of some 
hundreds of thousand volts. Under this treatment the temperature 
first rose and then fell, and progress could be gauged by noting 
if the reactionary rise could be induced any longer. Of forty- 
three cases on which this system was tried forty-two put on weight 
and lost practically all symptoms, 


In a Board of Trade report on the explosion of a tube 
of a Babcock boiler at the Sardinia-street station of the Metro- 
politan Electric Supply Company in November last, the Commis- 
sioners state that the explosion was cal by a tube having 
hecome so weakened by overheating as to be unable to resist the 
steam pressure, and this overheating was caused by an accumula- 
tion of deposit in the tube, which prevented the proper circulation 
of water through the tube, The Commissioners have formed the 
opinion that this type of boiler cannot be safely used unless great 
care is taken that the water should be as free as possible from 
solid matter. They are of opinion that the New River Company’s 


MISCELLANEA, 


Tue first-class armoured cruiser Essex was launched at 
Pembroke Dockyard on Thursday, the 29th ult. She is one of the 
ten cruisers of the County class. 


THE commencement of the work of cutting two new 
reservoirs for the Tees Valley Water Board was commenced at the 
village of Long Newton, between Stockton and Darlington, on 
Tuesday. The total cost will be £176,908, and they will have q 
capacity of 2,000,000 gallons. 


Tur American liner Felledeiphio left Southampton on 
Saturday for New York. Under the name of the Paris the vesse| 
took part in the American-Hispano war, being utilised as an arme:{ 
cruiser. Later, when she resumed her service between New York 
and Southampton, it will be remembered she ran upon the Manacley 
on the outward voyage. She has since been practically rebuilt 
her tonnage having been considerably increased and other improve. 
ments effected. 


GREATER activity was apparent in shipbuilding around 
the bays of San Francisco in 1 than ever before in the history 
of the industry, No less than 34 vessels were turned out, the 
largest being a steamer of 5879 tons gross, A ferry boat of 1524 
tons was also constructed, most of the others being small steamers 
or schooners intended for the coasting trade. Several large-sized 
war vessels for the United States Government are being built at 
the Union Ironworks. 


ANorTHER submersible torpedo boat, called the Espadon, 
was on Saturday launched at Cherbourg. The French navy, 
therefore, now esses, or has building, 37 of this class of 
vessels, According to the naval P ramme voted by the Cham. 
bers last year, there were to be nil between 1900 and 1908, 44 
submarine vessels, which, added to the 14 which France possessed 
previously to 1900, would give a total of 58 submarine vessels to he 
completed by 1905. 


THE Secretary of State for vonign Affairs has received 
a despatch from his Majesty’s Consul at Calais stating that 
tenders are invited for works in connection with a lock gate and 
aqueduct at Calais, including the construction of the cofferdam, the 
masonry of the lock and aqueduct, but not comprising metal work. 
The cost of the works is estimated at £60,000, and tenders should 
be addressed to M. Thanneur, Ingénieur-en-chef, \ Boulogne-sur- 
Mer, up to four p.m. on the 20th inst. 


A pEADLOCK has occurred at Sunderland, where the 
Electric Lighting Committee, although having made a profit 
sufficient to justify a reduction of one penny in the pound upon the 
rates, decline to hand over the takings to the town’s exchequer, 
The Finance Committee, on the other hand, refuse to recommend a 
rate until the money is paid, contending that, as capital was 
advanced out of the town funds to establish the lighting scheme, 
all profits should be immediately returned to the relief of the rates, 


Tue Paris correspondent of the Standard learns that 
when the French Chamber reassembles several propositions are to 
submitted, with the object of directly or indirectly taxing foreign 
labourers who find employment in the country. According to a 
report submitted to the Parliamentary Committee, there are 
over a million foreign workers in France. The nationalities 
most largely represented are as follows: — Belgians, 395,498 ; 
Italians, 291,886; Germans, 90,745; Spanish, 76,819; Swiss, 
74,735 ; and British, 36,249. 


In connection with the construction of Butterley 
reservoir, in the Wessenden Valley, belonging to the Hudderstield 
Corporation, on which the sum of £283,795 had been expended vy 
to the end of July, it has been discovered that after the water 
reaches a height of 14ft. it makes its escape round the two ends 
of a puddle trench of enormous length cut into the hillsides, and 
there is lost every twenty-four hours about 400,000 gallons of 
water. It is estimated that the additional cost of rectifying this 
defect will be about £50,000. 


Last week, at the Kesteven Petty Sessions, a motor-car 
driver named Albert Terrell was summoned by the police for 
refusing to stop a motor car when requested by the driver of a 
restive horse, and also for furious driving. A Bourne tradesman 
said when the car stopped in the town for a few minutes the driver 
told him they had come from London that morning—a distance of 
nearly 100 miles--in hours, and that the car could travel 
60 miles an hour. The Bench inflicted the maximum penalty, £16 
ey _ in the first case, and £5 and costs in the second—a total 
ie) 4s 


PREPARATIONS are being made for carrying out the work 
of widening London Bridge. The roadway will be increased in 
width from 34ft. to 37ft., and the footways from 9ft. to 14ft. The 
increase in the width of the roadway will give facilities for the 
lighting of the bridge from the centre, where also refuges will te 
placed for the convenience of pedestrians, During the work of 
extension—which, it is expected, will take three years to complete 
—a temporary foot-bridge will he constructed on each side of the 
bridge to accommodate the traffic, the supports rising from the but 
tresses, 

On Sunday night the death occurred at his residence 
in Sunderland of Mr. George N. Arnison in his 48th year. Mr. 
Arnison served his apprenticeship as a draughtsman with Osborne, 
Graham and Co., Hylton. He then became associated with 
Hendersons, shipbuilders, Glasgow, and was afterwards appointed 
one of the surveying staff of the Inman Line, Liverpool. n his 
return to Sunderland he became editor of the Engineers’ Gazette, 
of which periodical he subsequently was proprietor, Mr, Arnison 
was a member of the North-East Coast Institution of Ship- 
builders and Engineers, 


Necotiations have for some time been pending 
between the Dover Harbour Board and the authorities responsible 
for the project for making Berehaven into a Transatlantic port, 


with a view to making Dover the English Channel port of call as 
between this country and America and Germany. The Harbour 
Board have consented, and have offered the company every en- 
couragement to use the deep-water harbour, which has a depth of 


nearly 40ft. at low water spring tides. The German Emperor has 
consented to receive a deputation of the Harbour Board, with a 
view to his interesting himself in the movement. 


Tue Berlin correspondent of the Standard states that 
a coal depdt ee is about to be formed at Port Said, under 
the direction of the Hamburg-Americanline, The planis in reality 
to create a corporation which, by means of large coal depéts, will 
make the German shipping companies independent of the English 
middlemen. The Hamburg-American line has laid the plans 
before the State Secretary to the Navy-office. The depdt would 
furnish with coal only those German shipping companies which aro 
members of the corporation. Shipping companies at Hamburg and 
Bremen intend to establish similar depts in other important 
foreign ports, 
Or the harbour works laid down in the Naval Works 
Bill, Gibraltar is expected to be completed before 1903, and the 
Commercial Mole in the following year, which should also see the 
completion of the Portland works, while the Dover and Malta 
scheme will run to 1907-8. As regards the adaptation of ports, the 
Naval and Military Gazette says the Haulbowline improvements 
ought to be finished before next April, and Pembroke Jetty, 
Chatham Dock, and Colombo Dock are promised by 1903-4. Twelve 
months afterwards the Gibraltar Dockyard extension should be 
completed, also the Hongkong works. Keyham Dockyard exten- 
sion is ex to be ready in 1905-6, which year may see the 








water is quite unfit to be used in its natural state. 





completion of the works for increased coaling facilities, 
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‘FOREIGN AGENTS FOR SALE OF THE ENGINEER. 


1A.—GEROLD anv Co., Vienna. 
see F. A. Brocnnavs, 7, Kumpfgasse, Vienna I. 
CHINA.—KELLY AND Wasa, Limirep, Shanghai and Hong Kong. 
FRANCE.—Boyveau AND CHEVILLET, Rue de la Banque, Paris. 


» GERM ANY.—AsHER AnD Co., 6, Unter den Linden, Berlin. 


A. TweitmuyEr, Leipsic ; F. A. Brockuavs, Leipsie. 
INDIA.—A. J. ComBriper anv Co., Railway Bookstalls, Bombay. 
JTALY.—LOESCHER AND Co., 807, Corso, Rome ; Booca Frurzs, Turin. 


© JAPAN.—K&LLY AND Wa sa, Liuirep, Yokohama, 


Z. P. Manuva And Co., 14, Niho»bashi Tori Sanchomé, Tokyo. 
pussiA.—C. Ricker, 14, Nevsky Prospect, 8t. Petersburg. 
g, AFRICA.—GORDON AND Gorcu, Long-street, Capetown. 





R. A. THompson anv Co., 33, Loop-street, Capetown. 
J. C. Jura & Co., Capetown, Port Blizabeth, & Johannesburg. 
AUSTRALIA.—GoRDON AND Gotcn, Melbourne, Sydney, and Brisbane. 
R. A. Taompson anv Co., 180, Pitt-street, Sydney; Mel- 
bourne, Adelaide, and Brisbane. 
TURNER AND HENDERSON, Hunt-street, Sydney. 
NEW ZEALAND.—Uprrton anp Co., Auckland ; Craio J. W., Napier. 
OANADA.—MonTREAL News Co., 886 and 388, St. James-street, Montreal. 
Toronto News Co., 42, Yonge-street, Toronto. 
UNITED STATES OF AMERICA.—InrEeRNationaL News Co., 83 & 85, 
Duane-street, New York. 
Supscription News Co., Chicago. 


| sTRAITS SETTLEMENTS.—Kaguiy anp Watsn, Liutrap, Singapore. 
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ORYLON.—WisayaRTwa and Co., Colombo. 
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SUBSCRIPTIONS. 


or 


TO CORRESPONDENTS. 


*,* In order to we i necessary to inform 
a letters of inquiry addressed hc publtar ond tntinded 
for insertion in this column, all cases be accompanied by a large 
envelope y the writer to himsels, stamped, in order 


insertion in Tum Ca 

: ob ioe Sree ae 
not necessarily for ication, but as a prog of good faith. No notice 
whatever can be ymous communications. 


*,* We cannot undertake to return drawings or manuscripts ; we must, 
therefore, request correspondents to keep copies. 


*,* All letters intended for 
should be 


W. H. (Stratford).-.We can only suggest that you should attend the 
evening lectures on the subject at the City and Guilds of London 
Technical College at Finsbury. 


R. L. (Gérlitz).—B.T.U. means British thermal units. One B.T.U. is 
the amount of heat required to raise the temperature of one pound of 
water one degree Fahrenheit at or near 39-1 deg. Fah. It is equal to 
+252 calorie. 

J. N.—(1) If you will read the various articles on acetylene which have 
— in these columns, you will readily gather that we do not 
think it wise for amateurs to make their own apparatus. (2) The 
— is being taken into consideration hy H.M. Inspectors of Ex- 
plosives. 
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try, at various railway ; or it can, if pr » be 
supliod rst from the office on the following’ terms (paid in 
advance) :— 


Half-yearly (including double num - = £0 les. 6d. 
Yeu qui ding two double =~ - &1 9%. Od. 





7 Foreign Subscriptions 


will, until further notice, be received at the rates 
given below. Foreign Subscribers in advance at these rates 
will receive Taz Enoinger weekly post free. Subscriptions sent 
by Post-office Order must be made Lay ae to Tas Enonrame, and 
accompanied by letter of advice to the Publisher. 


suo “Sh. alee ae 
You =. _ Miles. 04. | Youly .. — — 48 Oo. 68. 
(The difference to cover extra postage.) 


ADVERTISEMENTS. 


o- The charge for advertisements of four lines and under is three 


shillings, for every two lines afterwards one 
lines are one . The line averages seven 
an advertisement measures an inch or more, 


and sixpence ; odd 
words. 


teed in an 
subject to 
Advertisements cannot be imserted unless delivered before 
Siz o’cleck on Thursday evening; and, in consequence of 








: *.” Uf any 


the necessity for going te press early with a portion of the 
edition, ALTERATIONS te standing advertisements should 
arrive not later than Three o'clock on Wednesday afternoon 
in each week. 

Letters to Advertisements and the the 
arte addressed to the Subtaher’ Mee andes hite ; at ether 
letters to be addressed to the Editor of Tum Encivemr. 


Telegraphic Address, ‘‘ENGINEER NEWSPAPER, LONDON.” 











PUBLISHER'S NOTICES. 


*," With this week's number is issued, as a Sw t, a Two-page 
Drawing of an Right Wheels Coupled Coal Locomotive, Great Northern 
Railway. Every as issued by the Publisher includes a copy of 
this Supplement, and subscribers are requested to notify the fact 
should not receive it, 


| *,* Tae Japanese LINE-OF-BATTLE SHIP HaTsusE.—Our two-page 


supplement of the above may be had, printed on Japanese vellum 
paper, upon a roller, price 1s,, by post 1s, 1d, 


mutilated condition, ie will oblige by i Poe 
im, or 

information 9 the fac to the Publisher, with the name of the 
A throug ae 8 ae 8 Such inconvenience, 
—-" ved by obtaining the paper direct from 
is 0; 
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THE MINERVA AND THE HYACINTH, 


WE commented last week on the experiments which 
nave been made with the two cruisers Minerva and 
Hyacinth ; so have several of our contemporaries. We 
find it expedient, therefore, to say a few words more 
about these vessels, and the lessons to be drawn from 
their performance. Some confusion of utterance is 
evident; some lack of appreciation of the facts, and the 
bearing and teaching of the facts; a tendency to exalt 
the value of those points which tell in favour of the 
Admiralty, and a desire to understate those which tell 
against its policy. It is necessary under these conditions 
to set the facts in their true light, neither exalting nor 
depreciating their significance. In the first place, it is 
essential that the word “‘if’’ should beeliminated. ‘“ If” 


- | this had not happened then the result would have been 
taken | different. 


“Tf” this, that, or the other had occurred 
then right would have been wrong, and wrong right, and 
soon. All this may be useful, and no doubt is useful in 
its proper place ; but the word if is certainly not in its 
proper place when it is used to obscure issues, or lead up 
to erroneous deductions. An example of the misuse of 
the little word is found in the argument that possibly 
‘if”’ the Belleville boilers of the Hyacinth had been built 
by a French firm the workmanship would have been so 
much better than it is assumed to be, that no leakage 
would havetaken place. Again, it is more than hinted, of 
course, ‘‘ if” an English firm chose they could turn out as 
good work as any French firm. The implication here is 
worse than the original suggestion. 

Let us, leaving these things, couce down to hard facts 
as set forth in the official documents. We have two 
ships, very much alike as far as the hulls, weight of 
armament, and dimensions are concerned. The machinery 
of the Minerva represents probably the best that could 
be done under the old system; that is to say, with Scotch 
boilers, triple-expansion engines, and 155 lb. pressure. 
The ship has seen a good deal of service, and her boilers 
are no longer new. The Hyacinth is, on the other hand, 
the embodiment of the latest system of naval propulsion 
—she has short-stroke, high-speed engines, Belleville 
boilers, and 2501b. pressure. To talk about “if” is 
simply disingenuous in connection with these two cruisers. 
We have nothing to do with the “might have been.” 
So far as they go they are the embodiments of two dif- 
ferent systems of marine propulsion. These two systems 
could not possibly be tried more fairly. We cannot even 
think of conditions that would be more likely to 
give an instructive result from experiment. The 
new system has failed as compared with the old system. 
We are told, by way of excuse, that ‘if’ there had 
been more experience with the new system the results 
would have been different. There is no evidence what- 
ever that any amount of experience could have modified 
the results. With 10,000 indicated horse-power the 
Hyacinth cannot steam as fast as the Minerva with the 


943 | Same displacement working at 8400 indicated horse-power. 


It is suggested by the Admiralty thatthe frictional resist- 
ance of the high-speed high-pressure machinery is so much 
greater than that of the Minerva’s low-pressure low-speed 
—by comparison—machinery that the loss is explained. 
The hypothesis seems to be in accordance with the facts. 
The only result of further experience, pushed to its logical 
conclusion, would be a reversion to the older t of 
boilers and engines for the Hyacinth. For the last six 
years we have continually been told the same story— 
“There are difficulties. If we had more experience, they 
would be surmounted.” We shall hear the same story, 
we think, for another decade. The most sanguine believer 
in the fitness of Belleville boilers, and high-speed engines, 
and great pressures for cruisers, must have been shocked 
by the results of the Gibraltar run. Itis quite impossible 
to assert with any expectation of being believed by com- 
petent authorities, that the Hyacinth is an improvement 
on the Minerva. In saying this, it must be very clearly 
understood that we do not assert that because the Belle- 
ville boiler has not been a success, all water-tube boilers 
We do assert that the trial of the 
Minerva and the Hyacinth tell us nothing, supply no 
information whatever on this point. Because in this ex- 
periment Belleville boilers have been badly beaten, we 
must not go on to argue that no other form of water-tube 
boiler could have succeeded. About this question—a very 





important question, no doubt—the runs to and from 
Gibraltar are absolutely silent. It seems absurd to insist 
on this limitation, but it is necessary. 

It is not to be disputed that the boilers of the Hyacinth 
could not be kept supplied with water, and thattheysuffered 
from the work they had to do. But, it is argued, the 
cylindrical boilers were just as bad. The Admiralty 
ferrules were much worn, and the retarders were wasted 
somewhat at combustion chamber ends. The brickwork 
also had suffered. It is not necessary to say more than 
we said last week about the boilers of the Hyacinth. We 
have already explained that the bird-nesting, of which so 
much has been made, is due to the presence of a little 
iron in the coal. The rings are quite easily removed. A 
stout wire tube brush driven in from the front end will knock 
them off. No trouble is experienced with them in fast 
Atlantic service, nor is there any really to be feared from 
themin the Navy. Thatthe Admiralty ferrules were wasted 
is quite likely. They have probably seen a great deal of 
service. The retarders are neither more nor less than 
pieces of hoop iron twisted into a spiral and put one into 
each tube. The cost of each is a few pence. No intelli- 
gent engineer who understands boilers can be misled for 
a single instant as to the true meaning of the reports on 
the condition of the boilers of the two ships which were 
published in our last impression. The result of the 
whole trial is the lesson that the Hyacinth is quite 
incapable of steaming at much over 6000 indicated horse- 
power for more than 150 hours, owing to the waste of 
water, and apparently the bending and bulging and 
splitting of tubes. The Minerva, on the other hand, 
could steam at that power until all her coals were gone, 
and would be ready to run again for a similar period as 
soon as her bunkers were refilled, no repairs of any 
kind being needed that could not be carried out in two 
or three hours; while, if put to it, she could steam for 
1200 miles or so at 8700 indicated horse-power. These 
are plain statements of incontrovertible fact which tell 
their own story. 

Before the Hyacinth and the Minerva ran to Gibraltar, 
a series of experiments were carried out by the Com- 
mittee to test coal consumption. The results are given 
in a table in the report. This table we have not repro- 
duced because the figures are in various ways involved 
and confusing. Wise men try one thing at a time, if they 
can. Either the Committee is not composed of wise men, 
or they could not. Thus we have the Hyacinth working 
with closed exhaust and low-pressure jackets, and with 
open exhaust and “with jackets,’ compared with the 
Minerva working with open exhaust and jackets. It 
may, perhaps, be well to explain what the words “ closed 
exhaust’ means. Nearly all the auxiliary engines in 
men-of-war are non-compound, and are very wasteful 
when worked with high-pressure steam. When the main 
engines are working at 250 Ib. a reducing valve lets down 
the pressure for the auxiliaries to 150 Ib., but they are, of 
course, still wasteful. The closed exhaust is by way of 
compounding them. They all exhaust into a closed 
system loaded to about 28 Ib. per square inch. The 
exhaust steam is thence led into the evaporators, the low- 
pressure receiver of the main engines, or the auxiliary 
condensers. Ifa little make-up feed-water is required, 
then, instead of live steam being put into the evaporators, 
the auxiliary exhaust is used. Of course, this cannot be 
done when the full-power of the evaporator is required, 
for then full pressure must be used. The Minerva is not 
fitted with closed exhaust. The figures given in the 
table are so mixed that nothing of moment can be made 
of them. We do not know whether the consumption of 
fuel is for all the auxiliary machinery, as well as for the 
main engines, or not. We cannot tell from the tables 
whether the water lost is credited as though evaporated 
in the boilers or not. We are told that the Minerva used 
-484 lb. of water per horse per hour for jackets and make- 
up feed, and that of this 0°21b. went for feed and 0-284 lb. 
for the jacket; but this is so small a jacket condensation 
that there must either be some errors in the figures or 
else the jacket is nearly useless. No doubt valuable 
data exist concerning these experiments; but before they 
can be used to any good purpose they must be re-cast in 
a form different from that of the table appended to the 
report. 


THE INCORPORATION OF CYFARTHFA. 


THERE is no official confirmation as yet of the state- 
ment that the Cyfarthfa works are to be included in the 
combination of the Dowlais establishments with that of 
the Patent Nut and Bolt Company, but there is no reason 
to doubt the accuracy of the report. A year ago, in 
commenting upon the formation of Guest, Keen and 
Co., Limited, we were not without authority in suggesting 
that the process of amalgamation would not end with the 
incorporation of Lord Wimborne’s vast estate and the 
prosperous Midland company over which Mr. Arthur 
Keen presided. It was an obvious remark, indeed, that 
if the object of the one fusion were to be successfully 
attained, the promotors of the enterprise would need to 
go further afield, and bring within their scope neigh- 
bouring works which might be awkward competitors, 
and which, at any rate, it was highly desirable 
to annex, to secure a larger control of production, 
as well as greater economy in management in the pro- 
perties already united. At that time the shrewder men 
in the steel and coal trade of the district, more particu- 
larly in the coal trade, expressed a pretty firm confidence 
in the course the development of affairs was likely to 
take. The Ebbw Vale Works were referred to 
as @ necessary acquisition when Dowlais and Cyfarthfa 
had been consolidated under one management. Between 
Ebbw Vale and the Upper Dowlais are the Blaenavon 
establishments, including Nantyglo and the Rhymney 
Tron Company. The latter is an “ iron’ works only in 
name; but it has valuable collieries, out of which—and 
a brewery—it makes profits certain. Of these concerns 
Ebbw Vale would assuredly be a serious competitor; its 
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plant has been effectively modernised ; its steel output, 
especially its rails, have a reputation ; and its coal isranked 
among the best on the Eastern or Monmouthshire outcrop. 
The Ebbw Vale Company has a capital of £512,575, 
including two issues of Mortgage Debentures of £359,700 
and £78,400, redeemable respectively in 1906 and 1913. 
The capital of Crawshay Brothers cannot be ascertained, 
and still less the selling price—they converted their 
interests some time ago into a limited company, which is 
composed almost entirely of the Crawshay family—but it 
may be set down for what it is worth, that the value of 
the works and collieries are estimated by fairly competent, 
if amateur, computors, at between £1,200,000 and 
£1,500,000. A combination, therefore, which was pro- 
posed to buy out the interest of the owners of Cyfarthfa 
would not be likely to be deterred by the amount of the 
capital charges on Ebbw Vale. 

The proposed acquisition of Cyfarthfa, however, is the 
most tangible fact we need deal with at present, and that 
it is, at least, a tangible proposition is attested by all the 
available evidence, and is not denied by Mr. Arthur Keen. 
It will have been noticed probably that at the first 
shareholders’ meeting of Guest, Keen and Co., Mr. Keen 
was oracular, tantalising, and non-committal on the 
one point which was uppermost in the minds of his 
audience. To those who can read between the lines, 
nevertheless, his statement will seem to lend colour to 
the presumption that Cyfarthfa alone is not the omega of 
his far-reaching design. ‘‘ We have several schemes before 
us,” he said, ‘‘and whenever we find that the time is 
opportune, and the circumstances ripe and ready, we 
shall, as we have always done, take our shareholders into 
our full confidence.” It is just possible that, but for the 
premature publication of the news on the previous day, he 
would have said more. We can commend his discretion 
while negotiations await completion, but one effect of his 
eryptic assurance was that Guest, Keen and Co.’s £1 
shares rose in the market, touching £2 3s. 6d. ex. div.,and 
Ebbw Vales, which were 7} at the beginning of August, 
were dealt in at the end of the month at 83. A word or 
two on one aspect of the financial position of Guest, Keen 
and Co. may not be out of place even in an engineering 
journal. Since June last year, when the amalgamation 
was effected, as Mr. Keen reminded the shareholders, 
there has been a serious decline in iron and steel quota- 
tions, but steam coal has maintained a steady position 
with a continuing demand at prices higher than the 
average of a decade. It has been assumed that while the 
Cardiff Dowlais and the old Dowlais steel works were not 
unremunerative, the bulk of the profits which furnished 
the dividend of 10 per cent. for the year came from the 
lucrative yield of the company’s collieries. According 
to Mr. Keen, that is an erroneous impression. ‘ The 
old Patent Nut and Bolt Company’s part of the under- 
taking,” he stated, ‘in conjunction with its colliery, has 
supplied more than its share of the profits, as compared 
with the price at which the property was transferred to 
the new undertaking.”” The old shareholders in the Nut 
and Bolt Company, he added, ‘‘ own the larger portion ” of 
the ordinary shares in the Guest-Keen Corporation. A critic 
could point out that Mr. Keen’s description of the posi- 
tion was capable of a double interpretation. If the Nut 
and Bolt Company has supplied a larger share of the 
profits than the two Dowlais establishments, and the 
extensive colliery property, why seek, it might be asked, 
for further steel works and coal mines in South Wales ? 
Mr. Keen’s reply would doubtless be that in the execu- 
tion of “our policy” the shareholders cannot have too 
many serviceable irons in the fire while the fire can be 
kept burning; or, if he cared to use an engineering 
metaphor, that each new piant added to the organisation 
served as a compensating balance to maintain a financial 
equilibrium year by year. 


THE MYSTERY OF EXPLOSIVES. 


Ly our last impression we published an abstract of the 
Government report on explosives. We have no doubt 
that it was read with a certain amount of interest, but 
that very few of our readers gave a thought to what the 
words “ explosion” and “‘ explosives”’ really imply. We 
are all very familiar in a way with gunpowder and cordite, 
nitro-glycerine, and percussion caps and cartridges, military 
and sporting. That very familiarity stifles inquiry. The 
soldier puts into a small steel tube an insignificant 
quantity of concentrated energy, and with it kills men 
more than a mile away. How many ask themselves how 
all that energy gets into the cartridge? The question is 
one so far, apparently, impossible to answer, yet of the 
utmost interest. The mystery of explosives is one of 
the most curious in the whole range of physics. 

Physicists have left nothing undone in their endeavour 
to frame consistent and contenting theories to explain 
most of the phenomena and occurrences which we see, 
feel, or hear. Heat, light, and electricity have each 
received the attention of the experimenter and the 
mathematician. So-called laws. have been discovered or 
formulated. Even gravity has been attacked, and 
attempts made to explain it. The useful ether has been 
elaborated, like the German traditional camel, out of 
men’s inner consciousness as a more or less satisfactory 
help to the solution of difficulties. Every text-book 
of mechanics or physics discourses of energy in nearly 
all its forms. Explanations of heat, of light, of elec- 
tricity, of magnetism, are all provided. Theories about 
these things remind us of the epigrammatic locomotive, 
which, when wanted, can be taken off the peg on which 
it Langs ready for use. But in this sea of explanation it 
is a remarkable fact that no theory of explosives floats. 
The ether is not suggested as a cause of detonation. 
We hear nothing of waves until the explosion has taken 
place; and the noteworthy circumstance about all this is 
not only that no attempt at explanation or the framing of 
theories is made, but that explosions and detonations 
flatly contradict certain propositions which seem to be 
essential to the maintenance of important physical theories. 
We have no desire to advance paradoxes, and, if what 





we write seems to savour of paradox, we regret the fact, 
but we cannot help it. We may select any explosive we 
please, one will serve our present purpose as well as 
another. We choose gunpowder, because it is the most 
ancient, the best known, and, in some respects, the 
simplest explosive of which we can speak. Everyone 
knows what takes place when a charge is fired. There is 
a violent evolution of light, heat, sound, and motion. 
Gas is produced in quantity, and being raised to a very 
high temperature, its volume is temporarily enormously 
increased. We begin with a simple black coarse powder, 
which will remain inert for centuries if it is kept dry; 
and yet apply a spark, and in one moment we have an 
enormous quantity of energy let loose. Let us assume 
that light and heat are ether waves; that sound is air 
waves. What has happened to start these vibrations ? 
How does it happen that a powder, cold, even 
frozen, suddenly develops an enormous temperature ? 
Where does the light come from? If the powder is 
burned in a gun, whence is the energy that propels the 
projectile ? 

The drift of modern belief is that there is no such thing 
as a creation either of motion or matter. This view 
is, indeed, the necessary corollary of the theory of 
the transfer and conservation of energy. It lies at 
the root of the complete theory of the universe. 
Motion is, like matter, uncreatable and indestructible. 
Heat, light, electricity, are but modes of motion. We 
can change, transmit, alter motion in direction and dis- 
tribution, but we cannot destroy it and we cannot create 
it. This is the fundamental base of the whole theory of 
the conservation of energy. A pinch of gunpowder flatly 
contradicts the theory. So far as can be known, motion 
is not conserved in any shape or way in the gunpowder. 
There is good reason to believe that it might be reduced to 
absolute zero of temperature, and then be exploded by 
the tiniest electric spark conceivable. The human mind, 
at all events, cannot form a concept of the existence 
within the gunpowder of motion equivalent in any way 
to that produced when the powder is ignited. To all 
intents and purposes motion is then created. It is not 
derived from something else already in motion. In solid 
and liquid explosives there is no primary conversion of 
heat into something else. In the manufacture of nitro- 
glycerine, for example, a tremendous loss of energy pre- 
viously in the materials takes place. When the acids are 
added to the glycerine a great rise of temperature takes 
place, and the heat must be carried away by cold water 
circulating in pipes. There is less total energy in the pro- 
duct than wasin the materials of which itis made. Here 
it is necessary to direct attention to two matters which 
have formed the bases of explanations intended to solve 
the difficulty which we have described. The first is 
that the powder is endowed with potential energy, the 
second is based on gas explosions. ‘ Potential energy"’ 
may mean something or nothing. In neither case does it 
explain anything ; in all cases it needs to be explained 
itself. The powder, we are told, is in a condition 
analogous to that of a weight which has been lifted and 
placed ona shelf. It is at rest, but it represents energy. 
Its fall is acreation of motion. If this were true, then the 
kinetic theory of the conservation of energy would be 
untrue, and, consequently, gravity is assumed to be due 
to the action of the ether in movement, and the fall of the 
stone or weight is due to the transfer of motion 
from the ether to it; so there is, therefore, no crea- 
tion of motion. The conservation of energy is 
complete. When the stone was lifted, a certain amount 
of work was-done on and stored in the ether. This 
is returned when the stone falls. But no physicist has as 
yet even hinted, so far as we are aware, that the ether 
has anything to do with producing an explosion. Work 
—that is to say—is done on the ether in the way of pro- 
ducing heat, light, and, it may be, electricity; but it is 
not done by but on the ether. Turning to the ex- 
plosion produced by igniting a mixture of hydrogen and 
oxygen, we have phenomena in themselves far less 
difficult of explanation than those attending the explo- 
sion of solids, and yet adding to the difficulty of framing 
any rational theory of these last. We have in hydrogen 
gas and in oxygen gas a tremendous amount of kinetic 
energy due to the motion of the flying molecules. The 
result of the union of the two is to produce water, the 
molecular energy of which is very much less than 
that of the two gases. The difference reappears as 
heat. Here we have the antecedent energy of motion 
wanted to explain the mechanical or dynamical effects of 
the explosion, as, for example, the blowing out of a shop 
front, or the driving of a gas engine. But when we come 
to examine the facts more clearly, it will be seen that 
whereas the result of the explosion of gunpowder is the 
setting free of a volume of gas very much larger than that 
of the powder, the result of the explosion of oxygen and 
hydrogen is the production of water with a volume quite 
insignificant as compared with that of the two gases which 
have contributed to produce it and disappeared. The 
operations proceed, so to say, in opposite directions. In 
fact, there would be no explosion, properly so called, at all 
when the gases combined, were it not that the heat 
evolved enormously expands the gas in the exploding 
volume not yet combining. The utility of adding a large 
quantity of air in a gas engine is at once evident, the inert 
nitrogen becoming the agent which absorbs heat and aug- 
ments in volume. All which is quite different from what 
takes place when gunpowder, or cotton, or cordite, or 
dynamite, are exploded. 

We have said that the physicist makes no attempt 
to explain the phenomena. He hands us over to the 
chemist. But the chemist does not concern him- 
self with the cause of the phenomena. Nor does he 
attempt to reconcile it with the continuous kinetic 
theory of energy. A dozen treatises may be con- 
sulted, all equally negative. There is, for example, a 
very good article in the ‘Encyclopedia Britannica” 
on explosives, from which we quote the following pas- 
sage :—‘‘ In an explosive compound the elements are all 
in chemical combination presenting a definite explosive 





molecule which contains, so to speak, both the combus- 
tible and the supporter of combustion in the closest pos- 
sible union ; we can therefore understand its action being 
much more sudden and violent than that of the most 
intimate mechanical mixture.” We venture t6 say that 
this does not help us much. The ether has proved a 
very useful fluid to physicists. The chemists do not 
appear to have recognised its merits as a menstruum in 
which to suspend hypotheses. The production of energy 
by the ignition of gunpowder is a mystery which awaits 
solution. To say that itis a manifestation of chemical 
force is, of course, to use words without sense. How 
does it come to pass that nitrogen, the most chemically 
inert substance perhaps in existence, plays the principal 
part in all but a very few explosives ? How has the mole- 
cular energy of the nitrogen been taken out of it when 
it combines with potash to produce nitre? If all that 
energy has been taken out of it, how does it get it back 
again when combustion takes place? It may be that 
questions such as these can never be anwered ; but until 
they are answered it is certain that no complete physical 
theory of the universe can be framed, while it is probable 
that the result of a thorough investigation might be to 
place our notions of the mechanics of the conservation of 
energy on a far sounder footing than they now possess. 
Is energy invariably kinetic? Is the mind able to form 
a concept of a manifestation of energy dissociated from 
motion? When a gas is directly concerned, as we 
have shown above, motion is present from the first, and 
the molecular energy of the gas reappears, in part as heat, 
in part in driving a fly-wheel,as may be. But when solids 
are concerned, molecular motion of the kind wanted has 
disappeared. How are we to reconcile the facts with the 
kinetic theory of energy and its conservation, which 
is, we may add, absolutely inseparable from kinetics ? 

Would it not be well that the multitude of young 
workers who love research should endeavour to do for the 
phenomena of the explosion of solids what such men as 
Faraday, Clerk Maxwell, Kelvin, Lodge, Rayleigh, Airey, 
and many others have done for heat, light, and elec- 
tricity? If danger is feared, then let a beginning be 
made with the combustion of a lump of coal. Explosion 
is only, after all, combustion in a great hurry. 


——- -3>——- ——— 


OUTCRY AGAINST RACING MOTOR CARS, 


Moror car racing in France may have done something 
towards stimulating the new branch of the engineering 
industry which embraces the construction of light, self- 
propelled vehicles; but it would appear that the populace 
who lay claim to the use of the common roads for other 
purposes than self-advertisement are becoming weary of the 
incapacity or unwillingness of the French authorities to 
protect life and property from the recklessness of the 
chauffeur fiend. Owing to the number of fatal accidents 
which have occurred in France lately, whereby users of the 
roads have met with their deaths through racing motorists, 
and the cowardly actions of the latter in avoiding detection 
afterwards, we learn that whole villages have united in 
an anti-automobile campaign, and lynch law is openly 
threatened. In Normandy in particular the feeling against 
motorists has been worked up to such a pitch that it would 
not be prudent for users of this mode of conveyance to 
dwell too long in this province. It is even stated as likely 
that automobiles will be altogether prohibited next year on 
the Normandy coast, and it will not be surprising if pres- 
sure is brought to bear upon the Government to introduce 
restrictive speed regulations on the lines adopted in this 
country. It would be a matter for regret if the immense 
and growing industry of motor vehicle manufacture were 
crippled by the mad freaks of a small section of the users 
of automobiles. In this country the hand of the law occa- 
sionally comes down heavily upon law-breakers of the kind 
to which we have alluded. A driver of a motor car had a 
somewhat expensive “scorch” last week through Lincoln- 
shire. The trip cost about £30 in fines; but the damage 
such an escapade inflicts on the automobile cause is incal- 
culable. The relaxation of the present legal speed limits will 
not come about while drivers of this type abound, and we 
feel sure that the societies which have been formed to safe- 
guard the rights of motor car users will do well to discourage 
speeds higher than those sanctioned by Act of Parliament. 








GoLD MINING IN WaALEs.—There has been a very fairly success- 
ful year of gold mining in North Wales, confirming an opinion 
expressed in these columns some years ago, from a personal visit to 
the district, that success would eventually attend the gold miners. 
Several large sums years ago have been gained by discoveries of 
‘* pockets,” notably one near Barmouth; but now and for some 
time it has been the systematic milling of quartz, and the last 
year’s profit has been totalled at £39,729. What is to be depre- 
cated isarush, Careful and methodic mining promises well. The 
expenses of the year have been £8423 9s. 7d., or, calculated upon 
the basis of 19,463 tons of ore, the cost works out at 8s, 7d. e 
royalties paid to the Crown were £2038 7s, 7d., or the equivalent 
of 2s. 1d. per ton of ore, 


IMPROVEMENT OF THE UNION PactFic RaILway.— When the Union 
Pacific Railway was first built it passed largely through an unin- 
habited region, and it was necessary that the line—forming one 
section of the first trans-continental railway—should be built in the 
shortest possible time, and with the least expenditure of money. 
The development of through and local traffic along the route has 
made improvements desirable, and these are being made at great 
expense in order to facilitate traffic and reduce working expenses. 
On the division between Cheyenne and Ogden, about 500 miles, some 
£2,000,000 have been spent, while £1,000,000 more has been spent 
on other parts of the line. At nine places the old location has 
been changed, and new pieces of line built, These range from one 
to 43 miles in length, and aggregate 160 miles, and effect a 
saving of 32 miles in distance, and 7032 deg. of curvature, besides 
great reductions in gradients, which will greatly facilitate and 
cheapen the train service. One of the tunnels encountered a 
species of shale rock, which swelled on being exposed to the air, 
causing such pressure as to crush lining timbers 12in, square. This 
part of the tunnel is therefore lined with ribs of 12in. rolled 
steel joists, having concrete packed between them. Some of 
the embankments are 130ft. high, and there are numerous heavy 
cuttings, The excavation, including some of the tunnels, was 
done by steam shovels or steam navvies, the material being 
carried away to the embankments in large wagons holding 30 
tons of earth. ‘The line is ballasted with gravel, — by 
hopper-bottom ballast wagons, and. track-laying machines were 
used for laying the sleepers and rails, 
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the United States. We feel sure that to a large number 
of our readers a perusal of these regulations will be of 
great interest. It is entirely beyond the scope of this 
article to even glance through their main features, but 
such of our readers as wish to do so can, no doubt, obtain 
copies of the Blue-book from the Secretary of the 
London Chamber of Commerce. We are pleased to 
note the bold step taken by this body, and we should 
much like to see the same line taken by the Institution 
of Electrical Engineers. 








A NEW COAL LOCOMOTIVE. 


For a number of years now the American railway engineers 
have been hauling what would be called in this country 
exceptionally heavy coal or mineral loads by means of speci- 
ally constructed engines. For one reason and another our own 
engineers have been slow to follow this example. This may 
have been partly due to conservatism and partly to the regu- 
lations of the Board of Trade, Perhaps, too, the lack of 
sidings of sufficient length may have had something to do 
with it. The fact remains that, until comparatively recently, 
no attempt had been made iu this country to handle a larger 
train than, say, 35 10-ton trucks loaded. However, the 
attempt to deal with heavier loads has now been made by 
several railway companies. We have already described the 
engine designed for this purpose for the Lancashire and York- 
shire Railway by Mr. J. A. F. 
Aspinall—see THE ENGINEER 
of March Ist, i901]. i 

Among others to experiment 
in this direction is Mr. H. A. 
Ivatt, of the Great Northern 
Railway. We give as a supple- 
ment to this issue, and on this 
and page 251, sectional views 
and an elevation of the engine 
which has for the last few 
months been running on this 
line most satisfactorily. This 
engine makes one complete 
journey a day from Peter- 
borough to London and back 
five days in the week. The 
working load on the up-journey 
is 52 10-ton trucks fully laden 
with coal and a 20-ton brake. 
Taking each truck to weigh 
5 tons, and the load to average 
9 tons of coal a truck, this 
makes a total of 14 tons a 
truck, or 748 tons for the whole 
load. The engine with its 
tender, when in full working 
order, weighs 953 tons, so that 
train, engine, and all weighs, 
say, 843} tons. On the journey 
back to Peterborough it takes 
sixty empty trucks. We have, 
through the courtesy of Mr. 
Tvatt, had an opportunity of 
riding from Peterborough to 
London on the footplate of the 
only engine of this type which 

has yet been built, so that we 





have been enabled to judge | |~Z ke of 

of ix copntaiion, ‘Tho tent | i (ei 

drawn was exactly as stated j 7 i Sree, 

above, and, although each i | NG ae A, 

truck was not actually weighed, YY “im Bee 


the weight stated may be taken 
as approximately correct — 
within a few tons either way, 
at all events. 

The engine which does this 
work has, as will be seen from 
the drawing, eight wheels 
coupled. The dimensions are 
given in the table below. 

The slide valves are balanced 
with Richardson's strips, and 
exhaust through the back 
straight up. They are put on 
the tops of the cylinders, and 
inclined so as to gain room. 
The engine itself in working 
order weighs 54 tons 12 cwt., 
and the tender, with 3670 gal- 
lons of water and 5 tons of 
coal, makes up the remainder 
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exceeded. On no occasion was there any trouble in getting 
| steam, The boiler answered at once to any call made upon 
| it. We made no measurements of coal or water consump- 
tion; but we are informed that the coal used amounts to 
' about 78 lb. per mile with an average run, which works out 
| nearly °093 lb. per ton mile. The adhesion was ample 
| for all circumstances encountered. The engine had not 
| the least difficulty in starting on the steepest gradient 
| met with, and several times in starting it had to take the 
| train round sharp double curves, and there was not the 
slightest tendency to slip. A noticeable feature was the 
absolute control of speed by means of the brake on the engine, 
assisted sometimes by that of the brake in the rear of the 
train. The heavy load could be brought to a standstill in a 
remarkably short distance, the Pita eth able to stop to a 
few inches. Altogether we consider that the Great Northern 
Company and Mr. Ivatt are to be congratulated on having 
produced an excellent and most useful engine. We hear that 
it is contemplated to build some more of the same type. The 
following are the leading dimensions, &c., recapitulating 
those already given :— 


Eight Wheels Coupled Goods Engine No, 401, 


Cylinders— 

Dinmoter of cylinders... .. «2 i 20 00 os 6 S0in. 
ONE 4k. ew oe. cs 0+ ee, pete. vas) uae ee 
Length of steam ports... .. .. .. « o. eo lin. 
Breadth iy Se es eS oe 
Length of exhaust port (at back of valve) .. .. 10$in. 
Breadth . ks! as: ge tee eetae 34 n. 
Centre to centre of cylinders .. oft. O}in 


Balanced valves, open back, gun-metal ‘With cast iron strips 




















tte 









} 





























of the weight. In the fire-box, 
on both sides where the action 
of the fire is most severe on the 
stay heads—where they are 
liable to get licked off, in fact—the plates are slightly cupped 
inwards round each stay, so that the stay head lies in a slight 
hollow, and does not project beyond the surface of the plate. 
The engine, to look at, has an imposing appearance. The 
centre of the boiler is high up, which leaves a considerable 
space between the bottom and the frame. Hence every part 
of the motion is easily accessible. 

The journey we made on the engine—which is No. 401— 
was in every respect successful. No attempt was made at 
doing the distance quickly. It was just an ordinary run, and 
signal checks were numerous, so that no speed trial would have 
been possible had it been intended. Asan example, however, 
of the capabilities of the locomotive, the trip was excellent. 
The road between Peterborough and London is by no means 
level. There are some long stretches of 1 in 200, and greater 
lengths of an only slightly less gradient. The engine took 
its load up the 1 in 200 inclines at a speed of from seventeen 
to twenty miles an hour, and was making steam all the time. 
The safety valves blew off between 1751b. and 180 1b. on the 
square inch ; but when the steam was purposely let down to 
about 140 1b, on the square inch it made very little difference | 
to the engine. In fact, there was a large reserve of power, 
and a heavier load could have been easily taken. Whether 
or not the load will be increased—with a consequent lengthen- 
ing of the train—is uncertain. It appears that the limiting 
length has been reached, having regard te the present 
arrangement of the catch points on the line, or of some of | 
them. It would have to be decided whether it would be 
worth while or advisable to re-arrange these. Along the 
lével the maximum speed attained was about thirty to thirty- 
two miles an hour, and on down gradiénts this speed was never 






GREAT NORTHERN RAILWAY—COAL LOCOMOTIVE 


Cylinders (continued) : 


a A ne ee eee 
ROEMROE cc. Go. oss ae a6 ae" oa) “We! ab Se 
Maximum travel of valve .. .. .. «2 «+ o iy gin. 
Throw of excentrics .. .. .. «- «- «+ oe fin. 
Diameter of piston-rods .. .. .. .. «- «. 3Sfin. 
Metallic packing, piston-rods, and valve spindles 
Length of slide blocks.. .. .. .. .. .. « 24in. 
Length of connecting-rod, centre to centre . 5ft. Ttin. 
Wheels— 
Diameter of wheels, with Sin. tires oe o 4ft. Sin. 
a aera ee ee es 
Centre to centre of first and second pair of wheels 6ft. 
* ” second and third ,, *” 5ft. Sin. 
- a third and fourth ,, ft. 
Weel areeel aie: 4, x. as, sc ee te sn. oe eee 
Axles (steel)— 
Diameter of wheel seat - Shin. 
ngt oO” ve ae eb se? Anes 
Diameter of bearings .. .. .. «. «+ oe o- 8gin. 
Length ‘“ saps ——ae 
Centre to centre of bearings . Sft. Ysin. 
Frames (steel)— 
Distance between frames .. 4ft. lin. 
Thickness of frames .. .. lhin. 
Total length of frames.. 29ft. llin, 
Boiler (stee: - 
Centre of boiler from rail .. a eee 
Length of barrel .. oe ones 08-0) See 


Diameter ,, outside ©. 2) 0) 2) f] C2 aft. 8in. 
Thickness of all plates, except tube plate .. .. fin. 
tube plate, smoke-boxend.. .. .. gin. 


are four in number. 
arch of the longest span ever erected in Spain. 
peninsula, it must be admitted, cannot boast of much of a 
record in this respect. At present the largest three arches 
are 125ft., 129ft., and 133ft.in span. The last two of these 
are of the lancet form, which may be accepted as reliable 
evidence of their antiquity. [ 
chosen, to the almost total exclusion of every other material 
for the arch and the sprandrels. 
the exceedingly pronounced open design of the spandrels. 
Concerning this special feature we shall have a few remarks 
to offer further on. Fourthly, the employment of pivots, 
hinges, or articulations at the crown and springing points is 


Tubes (iron with copper ends)— 


MY og wel iker | 95949; 80. os p29 oe oe 
Length between tube plates .. .. .. .. .. 18ft. 
errr mre | 
Thickness.. .. Sates ine, xa No. 10 wy. 
Diameter of exhaust pipe top .._.. -. 6in. 
Height of top of chimney from rail -. 18ft. 3} gin. 
Heating surfacein tubes .. .. .. o- ++ 1802 aq. ft. 
» ” ee a 
Ab cre ae css en ce vas Rs 
Dk. eee 245 lw 
Safety valves (Ramsbottom) double, pressure 1751b per sq. in, 
Weight of engine in working order— tr @ Q 
EN cae, fas 05 eel mas sy eee oa 
NE ny. cig oe Pe ok, as. nas, 
Third MORAL aa Me aia Ws te eet ae 
PTAC fo as oy ae (ce wg. ve we | 
MEG Satta bc vs. 00 uk <0 és ve eee 
= siti 
pacity of tan 3670 gallons 
Coal 5 tons 


Total weight of engine and tender in working order 95 tons 10 ewt. 
Built at Doncaster. Designed by H. A. Ivatt. Commenced running 
February, 1901 








DOCKYARD NOTES, 


Tue Daily Express is the latest apostle of submarines, and 
came out last week with some really harrowing head-lines, 
Closely inspected, however, the revelations did not get far 
beyond the announcement that France was building sub- 
marine boats—which we seem to have heard before—and 
that Russia was aspiring to do the like. As it was some time 
before June, 1899, that Tok ENuINEER discussed Russian 
submarines, and at least one of the naval annuals has noted 
them for a couple of years, we cannot congratulate our con- 
temporary on the celerity with which it ‘ discovers” things 
Submarines now are “off”—it is flying machines that 
the Admiralty ought to be bung, drawn, quartered, and the 
rest of it, for not having a fleet of. We commend the idea to 
any daily in need of a new sensation. 











Tue cruiser Hermes, down for repairs at Devonport, cannot 
be attended to there, and so is to be seen to by a private firm. 
A good deal more of this sort of thing might with advantage 
be done. There are far too many ships that go to the Royal 
Dockyards for repairs and never get them, owing to pressure 
of other work. 





A FIRE has occurred in Chatham Dockyard, in a building 
used by the contractors who are erecting new workshops in 
the dockyard extension. The building was totally destroyed. 





Tuer French fleet, as now rearranged, consists of ten battle- 
ships—in commission or reserve—in the Mediterranean and 
seven in the Channel. We gave a list of the Mediterranean 
ships recently. Those in the Channel are: Massena, Courbet, 
Formidable, Bouvines, Amiral Tréhouart, Jémappes, and 
Valmy. Our Reserve fleet is anything but A1; still it is 
superior to this squadron in fighting value. However, 
Le Yacht, discussing the question, considers these ships 
superior to our Admirals, and considers that they will force 
us to maintain modern warships in our “ coastguard fleet.” 
We only hope Le Yacht's surmise is correct in this respect. 
The French, like us, tend to put all modern ships in the 
Mediterranean, and both are probably equally foolish, because 
in those narrow waters torpedo craft must be singularly 
deadly to the big ships. 





A poctorR somebody or other has invented a wonderful 
anti-torpedo defence, and has, of course, been interviewed on 
the subject. The device is said to be of the boom order; 
but in what sense the word “‘ boom ”’ is to be taken we know 
not. But as the inventor is reported to have stated that the 
ordinary net defence takes “several hours” to get out, we 
feel justified in adopting a sceptical attitude as to the virtue 
of the new invention. 





Tue Diadem, recently at Portsmouth, made a record for 
cruisers at coaling ship, taking in an average of 115 tons an 


~| hour. 





Two armour plate experiments have recently been con- 
ducted at Whale Island, in both cases with success for the 
plate. The first was an Armstrong plate that defeated a6in. 
gun; the second a Cammell that completely kept off a 9-2. 
The last plate attacked by a 9°2 at Whale Island was pene 
trated. This Cammell plate was practically none the worse 
for being fired at. 








AN ARTICULATED CONCRETE ARCH BRIDGE. 





Tue application of cement concrete and of armoured 
cement concrete has not been adopted, especially that of the 
latter material, by English engineers in the construction of 
arch bridges to any very appreciable extent. It is to the 
Continent we must turn for fairly large specimens of struc 
tures of this type. The three most notable, and of recent 
construction, are those at CouJouvreniére, near Geneva; over 
the Danube, at Inzeghofen; and at Munderginken, across the 
same river. Their respective spans are 132ft., 135ft., and 
165ft. It is now proposed to build a concrete arch bridge of 
aspan of 165ft. in Spain, which possesses in general some 
rather remarkable features, and some in particular for that 
country. The building of the bridge was rendered necessary 
in order to carry the new road, in course of progress, from 
the city of Ovi¢do to the town of Pola de Lena, over the 
valley of the river Nalon, and the stream itself. Oviédo is a 
place of considerable importance, handsomely built with 
wide streets and promenades, possesses a university, and is 
the seat of a bishopric. Inits near neighbourhood there is 


a royal foundry and manufactory of cannon, small arms and 
warlike matériel of every description. 


The prominent characteristics of the proposed structure 
It will, in the first place, constitute the 
The Iberian 


Secondly, concrete has been 
The third characteristic is 





” ” 
Length outside fire-box shell .. .. .. «+ Ott. 
Breadth ,, ie » at bottom . 4ft. jin. 
Fire-box _- 

Length at the bottom inside . Tft. 42in. 
Breadth 4A oe eo ee Sft Sin. 
Depth of box inside at tube plate .. 6ft. 3y,in. 

” ” "” re-hole 5ft. 3$4in. 


a novelty in Spanish bridge building. v 
probably contributed to the adoption of cement concrete in 
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rc tion of the new bridge of Las Segadas. That 
the oes aan with unquestionable success in the bridges 
aa the Danube already referred to. Arguing analogically, 
jr ot is there to prevent a similar success attending its 
employment, under similar conditions, in another country? 
apg 
Dea bough of comparatively small dimensions. Among 
others may be mentioned three segmental arches of #3ft. 
span, Which, after a life of thirty years, are still in an 
excellent state of preservation. Another example is that of 
4 bridge of 25ft. span, a rise of 24ft., set at an angle of skew of 
15 deg., and with a depth at the crown of the arch of 1ft. Gin. 
This is the second reason which, it appears, has led Spanish 
engineers to the conclusion, rightly or wrongly, that mono- 
lithic cement concrete arches are superior to those of cut 
stone and coursed rubble work. , 

An elevation of one half of the bridge of Las Segadas 
is given in Fig. 1. The arch is of a segmental shape, 165ft. 
in span, with a rise of 18ft. 9in. from the centre of the pivot 
at the springing to the centre of that at the crown of the 
arch. At these two points the depth of the arch is the same, 
and measures 3ft, 7in., but at the centre of the half arch the 
depth is increased to 4ft. 8in. At the right abutment the 
projecting rock will be cut away, so as to bed the lower pivot 
plate upon a surface perpendicular to the axis of the arch. 
The left abutment will be founded at a depth at which 
the resisting power of the subsoil will be able to withstand a 
maximum pressure of 34 tons per square foot. In order to 
provide for flood waters, two discharge arches are added under 
one of the approaches, shown in Fig. 3. These supplemen- 
tary openings have a span of 8ft. 3in.,are built of cement 
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eral works have been built of cement concrete in | 








It then becomes worth consideration whether it would not 
| be preferable to substitute for the older system a series of 
| arches varying in span with the dimensions of the principal 
| structure. These subsidiary parts might be built of brick, 
| rubble masonry, or of lime or cement concrete. 

The Germans adopt the open spandrel, and the French 
also. We are more prone to use it in the transverse direc- 
| tion and not in the elevation of our stone bridges. In iron 

bridges the open spandrels are de rigueur. In semicircular, 
| and in all arches which spring vertically from their supports, 
| the vertical load of one-half of the arch is carried by each of 
| them. The conjugate thrust is taken up altogether by the 
spandrel; but in the case of segmental arches this thrust 
acts partly at the springing points or bearings and partly 
through the spandrels. An example worth mentioning, in 
which the open system is introduced in both the longitu- 
dinal and transverse direction, is that of a stone structure 
on one of the principal railways in France. It consists of 
seven spans of 128ft. each. The arches are elliptical in form, 
and 47ft. high. For the purpose of reducing the weight the 
| piers are built hollow, with openings 10ft. by 5ft., consti- 
tuting recesses in them. The pillars also between the span- 
dre! arches are lightened in a similar manner, with the result 
that the proportion of voids to solids is augmented very 
economically. It may be observed that in the large Munder- 
| kingen bridge, which is upon a skew of 25 deg., arches in the 
| spandrels are also introduced. 
| A vertical section of the pivoting arrangement of the 
| Sagadas bridge is given in Fig. 4, and a section through the 
| line A Bin Fig. 5. The lower and upper shoes and pin are all 
' of steel, the thickness of metal in thefshoe plates being 24in. 
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THE LAS SAGADAS BRIDGE 


concrete, but faced with ashlar work. The main arch is also 
faced with brickwork, as seen in the left-hand half of Fig. 2, 
which is a cross section taken through the crown. The right 
half of Fig. 2 represents a section along the line A Bin Fig. 3, 
through the crown of one of the small discharge arches. 
Between the open cast iron parapets, which are 4ft. in height, 
the width of the roadway is 17ft., but no provision appears 
to be made for footpaths. 

A longitudinal section through some of the spandrel arches 
is shown in Fig. 3. The span of the former is 8ft. 3in., the 
thickness at the crown lft. 2in., and of the piers 1ft. Sin. 
Including the facework, the total thickness of the abutment | 
is 8*4in. For the two overflow arches, the depth at the 
crown is 1ft Tin., the thickness of the pier 3ft. 3in., and that 
of the abutment 6ft. 6in. The spandrel arches and piers are 
faced with stonework, like most of the exposed parts of | 
the structure. 

The question of open spandrels and also of open parapets, 
as compared with those of a more solid description, has given 
rise to a good deal of discussion among both engineers and 
architects. It will beconceded that the open spandrel system, 
which may be longitudinal, as in the present example, trans- 
versal, or of both characters, has not only a lighterappearance, 
but is absolutely lighter in mere weight. ‘his difference 
would to a certain extent reduce the weight to be carried by 
the arch, which would enable it to benefit correspondingly, 
as its depth, which under any circumstances is nearly always 
too great, could be sensibly diminished. It must, however, 
be borne in mind, on the other hand, that a certain amount 
of weight is necessary over the haunches of an arch to counter- 
balance the action of the loading at the crown. Again, the 
open type of building requires a better and a more expensive 
class of both materials and workmanship than the ordinary 
solid method of filling in with earth and other materials. It 
1s not until the span of the bridge exceeds about 50ft. that 
these remarks possess much importance, and pass from the 
theoretical to the practical stage. When this limit is fairly 


The composition, or the relative proportions of the cement, 
sand, and broken stone, or other hard dry material, consti- 
tuting the concrete, follows no hard and-fast-rule. Engineers 
are not by any means agreed upon the subject, even when 
concrete is required for the same class of constructive work. 
It would certainly commend itself as a sensible course to 
pursue, instead of splitting hairs over small fractional differ- 
ences, to adopt proportions which have already been proved 
by practical experience to afford successful results. This is 
the plan followed in the present instance. The proportions 
obtaining in the concrete used in the building of the Munder- 
kingen arch have been adhered to in the specification for the 
bridge of Las Segadas. The proportions are by volume :— 
cement, 1; sand, 2°5; and broken stone 5. These pro- 
portions have also been used in bridges of armoured concrete. 
Presumably the steel hinges are not intended to be placed 
continuously along the total transverse length of the arch. 
Distributing plates will probably be used, as in the example 
already referred to, so as to maintain the pressure within the 
proper limit. For the illustrations and part of our information, 
we are indebted to our contemporary La Revue Technique. 








Tue first of the new time-saving appliances for trans- 
shipping mails and baggage in connection with the cross-Uhannel 
services at Dover was on Wednesday brought into operation. An 
electric travelling gangway was used between the mail steamers 
and the shore, with successful results. The gangway is on the 
principle of an endless platform, and it brought packages of any 
weight ashore at the rate of one in fifteen seconds, when only 
working at a moderate speed, and while at a sharp incline caused 
by the low tide. The saving in the time of transshipment was 
more than half what was formerly occupied. A precisely similar 
arrangement worked from one of the steam winches by a belt has 
been in use for several years jn transferring luggage to and from 
the London and North-Western Railway Company's steamers at 








exceeded, the weight of the solid spandreéls mounts up rapidly. 


Holyhead and Dublin. 


GLASGOW EXHIBITION—MACHINE TOOLS. 


Two exhibits of machine tools are made by Charles 
Churchill and Co, Limited, one quite small in the 
Machinery Hall, the other in a picturesque pavilion in 
the grounds. We make no attempt to give an elaborate 
description of their display, but prefer to take a few 
selected tools for notice and illustration. 

A good many of the tools exhibited by this firm are of 
Warner and Swasey’s make, and are well known in this 
country. In the hollow hexagon turret lathe made by them 
there are several points worth attention. It takes stock up 
to 2in., and will machine a maximum length of 24in. The 
head is cast solid with the bed; the body of the chuck is 
forged solid with the spindle. A long lever in front of 














Fig. 1—30-INCH BORING MILL 





the head works the roller feed and the chuck; the bar 
can be fed through, whether the machine is running or 
not. A set of four fingers centre the bar at the roller feed 
end of the spindle, one screw adjusts these fingers and 
the rollers to the right position simultaneously. The 
chuck is operated by a system of levers, which forces the 
master collet into a female cone. To suit the same 
collet for bars of various diameters, sets of bushings are 
provided. They can be removed or inserted from the 
face of the chuck, and are released {by pressure on little 
spring pins. The*range of the chuck is ®4in. A friction 
back gear is"fitted. The saddle slides on two extra large 
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Fig. 2—XEYWAY CUTTING MACHINE 


vees. The flats usual at the side of vees are cut away, so 
that all chips and dirt fall clear. The feed is obtained by 
a rack between the vees, placed rather high up. A stop 
which can be clamped to it in any position engages a ram 
on the return of the saddle, and revolves the turret. One 
lever serves to put in or put out the self-acting gear. 
There are three instantaneous changes of feed made by a 
short lever. The locating pin can be dropped and the 
turret rotated by hand at any position, and a lever for 
clamping it when desired is also provided. There is a set 
of automatic stops under the apron,.and two supple- 
mentary stops. The turning tool box is very simple, the 
tool being put into cut or withdrawn instantly by an 
excentric. The cutting-off tool is operated by a long 
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horizontal lever. The usual fittings in the way of self- 
opening dies, pumps, Xc., are provided. 

As much interest is being at present taken in the 
smaller boring mills, we illustrate in Fig. 1 the 30in. size 
made by Warner and Swasey and shown at the Exhibi- 
tion. It is, it will be observed, a somewhat complicated 
machine, but an examination of the photograph will tell 
nearly all there is to be said about it. It has an elaborate 
feed change gear and self-acting motion in all directions. 


vertical mill, which is slid over into position by one turn | 


of a handle and finishes off the ends. The head is 
counterbalanced and provided with a vertical feed. 

The other, Fig. 5, is an interesting tool designed by 
the Cleveland Company for milling worms. 
capacity of the machine shown is for worms up to 
din. diameter by 6in. long, either single or multiple 
and right or left-hand threads. The machine con- 
‘sists of a head driven by a worm and round belt 

which revolves the blank, 
the outer end of which 








is supported by a suitable 
tail stock. 
ordinary rack cutter of suit- 
able form, is carried in a 
carriage which is caused to 
travel at the desired speed 
by gearing. The cutter can 
be inclined several degrees 
out of the vertical in either 
direction to suit the pitch of 
the worm to be cut, and to 


with a 
each ead, 


universal joint at 
Micrometer dia's 


The | 


The cutter, an | 


allow of this movement it is | 
driven by a telescopic shaft | 


a 


Flather, and the Bradford, are shown. A 25in. lathe 
by the last firm is illustrated in Fig. 5. It has been 
designed specially to deal with spirals or screws of 
coarse pitch. To obviate the stress which is put oy 
the high gearing necessary when an ordinary lathe js 
used for such purposes, arrangement is made whereby 
the screwing pinion may be driven either from the step 
cone orfrom the spindle. The pair of wheels for this pur. 
pose can be seen in the engraving at the small end of the 
| cone. By this means an instant change of ratio of 10 to 
| 1 can be obtained. Pitches as high as one turn in 10jn, 
and even higher, can be cut on this lathe. It may be 
mentioned that a similar device is being fitted to their 
| lathes by several other makers. Another machine shown 
and possessing a feature worthy of mention, is the Flather 
Sin. centre lathe. It is provided with means for 
instantly reversing or stopping the lead screw from the 
saddle, so that odd pitches may be readily cut. A neat 
device for effecting the same purpose wasillustrated in our 
description of British tools at the Exhibition on June 28th 
last. It is an object easily attained, and from that fact 
alone worth doing. It will probably, like the quick with. 
draw motion or check, become increasingly common. The 
change gear wheels for the Flather lathe are carried on 4 
swinging plate under the bed. 

Many other interesting tools are shown, mostly in 











Fig 2—=ND DRILLING MACHINE 


There is, of course, a large display of milling machines. 
Amongst ordinary types the new pattern Cincinnati uni- 
versal machine attracts most attention, chiefly on account 


of an elaborate feed change gear which is now fitted | 
This gear provides for sixteen changes which are | 


to it. 
secured by the adjustment of two levers. The range is 
from ‘004in. to *250in. per revolution of the spindle. It 
is a positive gear, and consists essentially of two sets of 
wheels of different diameters on two spindles. These 


Fig. 4—-WORM MILLING 











MACHINE 


are provided for adjusting the angle of the cutter | operation, so that a visit to this pavilion will be well 


and the depth of cut, and another dial on the 
large hand wheel is employed to give the proper 
amount of traverse when cutting multiple pitches. An 
oil pump provides a copious supply of lubricant to the 
cutter. 

A machine by W. I’. and J. Barnes and Co., for drilling 
holes in the ends of columns and such like pieces, too 
long to go underan ordinary drill is, illustrated in 




















Fig. 5-25-INCH ENGINEER’S 


sets of wheels can be moved bodily in directions at right 
angles to each other, and thus any pair of wheels can be 
brought into gear. 

Two special milling machines we illustrate. The first, 
Fig. 2, is for cutting keyways. To avoid the objection 
to removing a large quantity of material with the light 
vertical tool necessary for ending, two spindles are 
arranged, one carrying a strong horizontal cutter, which 
removes the mass of material, and the other the smal] 


LATHE 


Fig. 3. Only part of the table is shown. The drill 
spindle is mounted in a saddle sliding on a long arm which 
can swing in a vertical plane about a large pivot. The 
spindle can be fed forward by power, by a hand wheel or 
by a vertical lever. In many positions this lever would 
be inaccessible, and the hand wheel is then employed. 
back gear is fitted inside the step cone. 


! 
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| increase of 88 in the number of lives lost. 


| repaid, 





FACTS AND FIGURES IN COAL MINING. 


Wuat is known as the Yorkshire coalfield, including the 
West Riding of York and the counties of Derby and Notting 
ham, employs nearly a quarter of the total coal-mining 
population of the United Kingdom. This fact is brought out 
in the annual report and statistics relating to persons 
employed in the United Kingdom, by Dr. C. Le Neve Foster, 
Inspector of Metalliferous Mines. From the Blue-book 
embodying his returns, it appears that the total number of 
persons employed at mines and quarries in the United 
Kingdom and the Isle of Man during 1900 was 908,412, of 
whom 814,517 were engaged in and about mines and 13,805 
in or about quarries. Of the 814,517 persons employed at 
mines, 644,242 worked below ground and 170,275 above 
ground. It is somewhat of a surprise to notice that of the 
| workers above ground 5223 are females. Compared with the 

preceding year, there is an increase of 40,615 males working 
| below ground and an increase of 9674 males and of 62 fema'es 
| working above ground. The bulk of the increase, which is th: 
| largest yet recorded, occurred in coal mines. The returns 
| furnished annually to the inspectors since 1873 show that the 
total number of persons employed in and about all mines at 
the end of the century exceeded 800,000--a rise of half a million 
persons in fifty years. The increase in the number of miners 
was more particularly noticeable in Durham, Lancashire, 
Yorkshire, Glamorganshire, and Lanarkshire. In respect of 
accidents, these numbered 1123, causing the loss of 1177 lives. 
Compared with the previous year, these figures show : n 
increase of 91 in the number of fatal accidents, and in 
The death-rate 
from accidents per 1000 persons employed averaged 1°29, and 
was lowest, ‘87, in the Yorkshire coalfield. The Yorkshire 


| return was also lowest in the number of deaths per million 





| tons annually raised. The average was 4°32, and the York 


shire figures 2°74. It appears that this result is obtained 
through the freedom from accidents in Nottinghamshire, 
where the colliers had the lowest annual death-rates from 
accidents in the kingdom in the two years 1899 and 1900. 
The inspector reports that naked lights were once more the 
principal cause of the accidents, whether fatal or non-fatal. 
To them were due 75:6 per cent. of the total number ot 
deaths. He selects for comment the East Scotland district, 
where he says all the explosions took place in mines worked 
with naked lights. In the West Scotland district many of 
the fatal and non-fatal explosions were caused by officials 
using naked lights instead of safety lamps while making the 
statutory inspection... ‘(If the officials deliberately break the 


Amongst lathes by various makers examples of 2! rules in this fashion,’ it is not surprising,” remarks the 
Cleveland automatic—the largest size 23 bar—the | inspector, “that there'is a want of discipline among the men., 
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LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 





FIRE-THROWING FROM LOCOMOTIVES, 


| have read the article on ‘‘ Fire-throwing from Loco- 
motives,” by Mr. Robert Weatherburn, in your issue of April 19th 
last, also Mr. Alfred Cotton’s letter in yours of May 3rd, and your 
leading article of May 10th, wherein you deal with the subject. All 
said on the subject isof great interest, but much of it is not founded 
a actual experience in the problem of preventing fire-throwing 
by locomotives. The fact is that no one in Great Britain can get 
much experience in the problem, where the coal is of such magnifi- 
cent quality and engines are so lightly worked that spark-throwing 
js a comparatively rare performance. As Mr. Cotton truly says, 
the difficulty that the inventor of a spark arrester has to face is 
that thedamage done by emitted sparksisless than thecostof fitting 
locomotives with such an appliance, This, however, is by no means 
the case in many foreign countries, where wood fuel and lignite coal 
are in use. There the absolute necessity of arresting sparks is so 
great, and the damage done by fires to trains and in forests so 
serious, that almost any expense in fitting efficacious spark arresters 
is willingly incurred. Before I proceed further I may therefore say 
that if Mr. Cotton will submit his new invention in spark arresters 
to some of us foreign locomotive superintendents, who know the 
real evils of spark-throwing, it will surely meet with our sympa- 
thetic and favourable consideration. 

I have been experimenting with locomotive spark arresters on the 
Indian meter-gauge railways for the last twenty years, and I can 
hardly conceive of any device which has not already been brought 
before me, or actually tried by me. I was the first locomotive 
superintendent to introduce the extended smoke-box into India, 
which I did early in 1886 at Gunta-kal Junction—Madras 
Presidency—on the Beldri-Kistna State line—now part of the 
Southern Marétha system, It at once caught on, and went through 
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the whole country during the next five or six years. I also experi- 
mented at the same time with the false tube plate, s»me 3in. in 
front of the real one, said by you to have been found beneficial. 
It was invented by Mr. Robert Rickie, proprietor of the Bangalore 
Ironworks, who was then serving under me. We found it to 
arrest, or rather entrap, sparks right enough, but it stopped the 
boiler from steaming, and no modification we could then devise 
cured it of this evil. Besides this fault, it did not stop the emission 
of all the dangerous sparks, many of which were deflacted up 
between the two tube plates. To settle this matter, we fitted the 
smoke-box with glass-filled peep-holes, in several different 
positions, so that with the engine working at night we could see 
into every part of thesmoke-box, both between the real and false 
tube plates, and above and below the main horizontal baffle plate. 
These peep-holes were at the sides and in the smoke-box door. 
Through them were seen the streams of sparks issuing from the 
tubes, the heaviest ones darting through the holesin the false tube 
plate and falling to rest at the front end of the smoke-box, but 
the great majority of the lighter incandescent particles turned a 
right angle, going vertically up between the real and false 
- plates, and sotothechimney. The fuel burnt was, of course, 
wood, 

Messrs, Weatherburn and Cotton agree in condemning “sieves,” 
by which they doubtless mean screens of wire webbing, and urge 
the superior utili:y of various arrangements of baffle plates for 
pulverising sparks or pieces of live fuel before they can escape into 
the atmosphere. Screens, they say, interfere with the draught; but 
this is not the case provided sufficient area be allowed. Here is 
where the extended smoke-box comes in so well, by giving the space 
necessary for a proper size of screen, Further, the experience of 
your correspondents cannot be great in devising spark arresters if 
they have not yet found out that the whole tribe of baffle plates, 
pulverisers, &c., are terrible steam bafflers if not adequately taken 
care of by giving lots of draught area. Moreover, the wire webbing 
Screen does not merely act as a sieve ; it is itself the very best and 
most certain of pulverisers, 

Mr. Cotton’s idea that the only sparks ejected from the chimney 
are those projected into the steam issuing from the exhaust pipe 
isabsurd. It is safe to say that those are so effectually drowned 
that they leave the chimney as blacks, not sparks. Only a year or 
two ago a most ingenious and effective spark arrester was devised 
and patented in America, solely dependent on the application of 
this drowning principle. It is, however, impossible or difficult 
to apply except on roads having very liberal maximum moving 
dimensions, I enclose photograph, drawing, and description of 
the device, which is about the only decidedly novel idea in spark 
arresting which has come before me in the past ten years. Every- 
thing else that I have seen isa mere adaptation, improvement cr 
the reverse, on what has gone before. 

So far as my own practice goes, I have settled down to an im- 





proved adaptation of the spark arrester developed on the 
Canadian Pacific Railway, and described by Mr. F. R. F. Brown 
—late superintendent of motive power, pee Hes Pacific Railway— 
in his paper in the “ Proceedings” of the Institute of Mechanical 
Engineers for 1887. It consists of a horizontal baffle plate and 
sliding screen of wire webbing above the top line of tubes, dividing 
the smoke-box horizontally into an upperand lower storey. Immedi- 
ately in front of the blast pipe are a pair of folding curtain doors, 
which can be opened wide out tor tube sweeping, but which, when 
c’osed, act as a pulveriser of sparks and as an equaliser of draught 
through the bottom and top tubes. The exact depth of these 
curtain doors was found by experimenting with sliding pieces fitted 
to the doors first made. No difficulty was found with the blast, and 
the area of exhaust nozzle is no smaller than in the same engines 
having no spark arrester. I, however, found out what had before 
been observed in Germany—that it is not so much the area as the 
section of nozzle which is the important thing in a blast pipe. The 
object is for the steam to sweep the funnel of air and gases most 
effectively. Thisis done by using a nozzle of the vena contracta 
section, which gives a very splayed-out cone of steam ascending the 
chimney. The exact section was arrived at by using movable 
nozzles with conical seats, which were easily changed, until the one 
giving the best result was finally selected. Thedifferenceinthesteam- 
ing qualities of the various nozzles tried was very marked, and the 
best was by no means the smailest in area. Repeated trials 
on different engines resulted in the same verdict. The drawing I 
enclose will make the whole arrangement quite clear. That fires 
in trains have become comparatively rare since the engines in my 
charge were fitted with it is sufficient proof of its general effi- 
ciency. I make a present of it to your readers, with apologies to 
my professional brethren of the Canadian Pacific Railway. It 
ought to be good enough for Mr. Weatherburn and his friends, 
C. E. CarDEw. 
Locomotive and Carriage Superintendent’s Office, 
Burma Railways, Insein (Burma), August 5th. 


Extract From ‘*THE Locomotive Up To Date,” By CHAS, 
McSHANE (GRIFFIN AND WINTERS, CHICAGO). 

A novel spark arrester, Northern Pacific Railroad.—The spark 
arrester shown herewith at first sight appears like a useless 
monstrosity. But it is not. Itisa thoroughly satisfactory con- 
struction that is proving its worth in daily service on the Northern 
Pacific. It was designed by Mr. H. H. Warner, master mechanic 
of that road, at Tacoma, Washington. It is used upon a district of 
that road—about 300 miles long—upon which is found a local 
deposit of fuel strongly lignite in character. This fuel had been 
used, but always with much attendant danger from fire, all devices 
that had been tried failing to prevent the emission of sparks, 
Finally, this device was made, and has fully met the difficulties 
encountered in attempting to use the fuel, which was, aside from 
its spark making, otherwise desirable. Despite its ugliness, ‘‘it 
does the business” very completely. It constitutes a complete 
arrester of all fire sparks from the lightest af coal, requires no net- 
ting, is economical in fuel, necessitates no dumping or clearing of 
cinders, and is simple in construction and durable in service. As 
may be noticed in the diagram of the device and boiler that we 
give, the exhaust pipe is shaped as a reverse curve. This shoots 
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the products of combustion from the front of the smoke-box 
through a petticoat pipe, which is so placed as to gather all the 
contents of the box freely and to pass them on through the convex 
pipe attachment to the spark chamber on the top of the boiler. In 
this chamber 1s a dash plate, as shown, scattering the sparks, there 
being ample space above and beneath it for the passage of the 
sparks. ‘The heaviest of the sparks fall tothe bottom of the chamber, 
ail being extinguished by contact with the exhaust. At the lower 
corners of the chamber are exhaust pipes intended to convey the 
sparks, which are deposited at the base of the chamber, back to the 
fire-box. This is effected by a strong draught through the pipes, 
created by steam jets placed at the connection of the pipes to the 
fire-box. The light extinguished sparks are conveyed to atmosphere 
by the exhaust through the stack. 

One can become accustomed to ungainly-looking devices, as this 
certainly is, especially when, as in this instance, it has become an 
acknowledged success in its operation, and all danger from fire is 
eliminated by its performance. This arrangement is fitted to a 
number of engines running through the lignite district. Itis stated 
that they are free steamers, and that in the use of lignite they are 
economical, 





SIX-COUPLED PASSENGER LOCOMOTIVES. 


Sir,—The article which appears in your paper of the 23rd inst. is 
most interesting, dealing as it does with the latest development of 
the express locomotive—viz., Mr. Worsdell’s six-coupled express 
locomotives of the 2111 class. There is one thing, however, I do 
not quite follow, and that is, you mention a train resistance of only 
201b. per ton at sixty miles per hour. I find on comparing five 
different formule that the lowest train resistance given is about 
29 lb. per ton at sixty miles per hour, another formula recommended 
by the author of a well-known text-book gives the train resistance 
as 34°20lb. per ton, the formula being R=9+°007V*. As the 
particular type of engine under consideration was designed to haul 
heavy trains of 375 tons over the main line of the North-Eastern 
Railway, where grades of 1 in 96, 1 in 150, 1 in 170, and 1 in 200, 
are met with, all for considerable distances, it will be seen that a 
very powerful engine would be required to dothe work satisfactorily. 
Assuming 34 1b. to be the resistance per ton, then for a train of 
375 tons an engine having a tractive power of 375 x 34 = 12,750 lb. 
would be required, then taking } as the coetficient of adhesion the 
weight on the coupled axles would be SS = 33 tons. 

There are many four-coupled express engines running in this 
country, having from 33 to 35 tons available for adhesion, yet I am 
disposed to think that neither of them would be satisfactory with 
such a train at such a speed ; in fact some of them might have a 
difficulty in starting, and all would need a pilot on the grades men- 
tioned, whereas No “2111” having tractive power and adhesive 
weight—the latter to the extent of 18} tons—to spare, would haul 
this load of 375 tons over thegrades mentioned unaided. Itappears 
to me if engines are to be built to haul our heavy fast trains without 
assistance, the six-coupled class is the one to do it, and so long as 
we can employ either 6ft. or 6ft. Gin. drivers, the average speed of 
our express trains is not likely to suffer any reduction. 

Hill Top, Ulverston, Lancashire, EDWARD POULTNEY. 

August 27th. 


[No reliance whatever is to be placed on the formulae quoted by our 
correspondent. They certainly do not apply to modern trains with 
bogies and oil axle boxes. We have before us the report of the 





trials of two trains made in the United States with a tractometer 
car. The weight of one train was 180 American tons of 2000 lb., at 
an average speed for a whole trip of 60°2 miles per hour. The 
average resistance was 12 |b. per ton, at 65 miles an hour, the resist- 
ance was 13°6 lb. per ton. Thesecond train weighed 160 tons. The 
average speed was about 30 miles an hour, the average resistance 
about 6 lb. per ton. Wehave no reason to doubt the accuracy of 
these figures.—Ep. THE E ]} 





THE KNOTTINGLEY BOILER EXPLOSION. 


Str,—Mr. W. Akhurst remarks there was practically no down- 
ward load on the crown plate, because in a Belpaire fire-box the 
pressure on the crown plate must be more than balanced by that 
on the under side of the top of the wrapper. However, the pressure 
on the crown plate exists all the same, and from the drawings 
published in your issue for the 9th inst., it appears that the crown 
plate was forced downwards just as it would do in an ordinary fire- 
box fitted with the usual kind of roof girder staying. This had led 
me to think that this explosion must have been caused primarily 
by the failure of the side stays, for in such a case the sides of the 
fire-box would cease to be able to support the excentric load to 
which they are sut jected at their top part, 7.e., on the top corner 
of the fire-box. It is not to be forgotten that the horizontal pres- 
sure on the sides that are thus deprived cf the support of the stays 
will greatly aggravate the matter. Another fact which goes along 
way to account for the inward bulging of the crown plate is the 
greatly reduced strength of copper heated to about 500 deg., the 
tensile strength of copper being at that temperature about half 
that of the cold metal. When the side stays are sound the over- 
heated crown plate would only bulge inwards as has been the case in 
Belgium with Belpaire fire-boxes in which the water level sank below 
the top of the crown plate. The upwards deflection of the top, the 
wrapper, under the hydraulic test is easily accounted for by the area 
of the under side of the wrapper top being larger than that of the 
crown plate. MERNOK, 

London, August 29th. 





TUNNELLING BY COMPRESSION IN CLAY. 


Sir,—Referring to ‘‘Schemer’s” letter upon tunnelling by com- 
pression in clay, or soft earth, I take the liberty to reply not as an 
authority upon tunnelling, but as one who possesses a similar idea 
to bis own. 

The conclusions I have formed, upon considering this problem, 
differ from his theory, inasmuch that I do not think that in 
average clay or similar earth it would be possible to remove the 
whole of the earth necessary in forming a large tunnel. I there- 
fore modify this idea by assuming that, mechanically, acentral core 
of earth is removed, and according to the nature of the ground the 
outer radius of the tunnel is, at the same time, rolled under lateral 
pressure until the requ red diameter in reached. The extra den- 
sity of the earth thus formed, would, I believe, render the ‘‘ bricking 
up ” or lining of the tunnel a much easier matter, and at the same 
time give the surrounding earth the extra qualities stated in 
“*Schemer’s”’ letter. 

I could design an electrically or otherwise driven machine, which, 
theoretically, would drive a tunnel on these principles, compara- 
tively quickly. Such a machine would work upon rails, and deliver 
the earth removed into wagons behind the excavator. 

This method may, however, be in use at the present time, or, on 
the other hand, may have been abandoned through some difficulty 
I do not foresee at this early stage cf my calculations. 

The works I have searched are somewhat limited, and I can only 
expect to learn further information through publication. 

Bath, August 31st. Jno. W. BRANSTON. 





LEAKAGE OF WATER-TUBE BOILERS. 


Sir,—A fact in my own experience may be of interest in connec- 
tion with the leakage of the Hyacinth’s boilers. 

I have been building a steam car for some time, and recently 
tested the machinery ¢n situ. The exhaust from the engine was 
passed through an outside surface condenser, cooled by an unlimited 
supply of water from a separate source. The leakage from the 
water feed-pipe connections was caught in a large tin tray, and both 
this and the condensed water was returned to the tank. 

At the end of one hour running the water condensed amounted 
to about 70 lb., and after returning all water to the tank the water 
entirely unaccounted for was 15lb. The boiler was a ‘‘ flash,” con- 
sisting of about 100ft. of 2'n. bore tube, with only about seven joints, 
which were very carefully made. Tested to the working pressure 
by water, not a trace of leakage showed in the boiler, and the leakage 
in the steam pipe only amounted to dropping. I am entirely ata 
loss to explain this ; but it has occurred twice—the only occasi-ns I 
have made arrangements to find it and with different bcilers. The 
amount in both cases was the same to within one pound. 

Camborne, Cornwall, J. S. V. BickForD. 

September 9th. 








SuGAR MANUFACTURE.—We are asked by Messrs. Watson, Laid- 
law and Co. to state that the group of seven centrifagals illustrated 
on page 218 of our last issue are of their steel frame belt-driven’ 
type, 30in. in diameter. 

SouTH-WESTERN POLYTECHNIC.—Mr. S. D. Penning, of the 
Technical Department of the Day College for Men, has recently 
been selected out of ninety-seven candidates for the post of 
assistant engineer in the borough of Woolwich. 

STEEL{STRIKE.—The latest report of the condition of the steel 
strike in America is this :—Mr. Schwab has stated that he is pre- 
pared to settle the strike on condition that all mills, union or non- 
union, which had continued working or had resumed after a stoppage, 
should be regarded as non-union, and that all mills which the 
strikers had succeeded in closing should be regarded as union mills, 
and provided that the strike leaders instructed the men to resume 
at once. Mr. Schaffer, the men’s leader, has refused to accept 
this offer. 

FRENCH SUBMARINES.—It is reported that the chief of staff of 
he French navy intends to put the submarines of both types 
through a series of comparative manceuvres, destined to test in 
practice the soundness of the conclusions reached by theory. The 
trials which have just been completed with the Narval—between 
Cherbourg and St. Malo and back, by the Morse, between Cher- 
bourg and Havre, and by the Gustave Zédé, between Toulon and 
Ajaccio—have only imperfectly determined the value of each of 
these types. Combined manceuvres alone can enable a definite 
judgment to be formed. It is of the greatest importance that the 
mistake should not be made of building vesseis according to a 
type which might be proved to be inferior. 

NAVAL ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty :—Fleet engineers: E. Norring- 
ton, to the President, additional for special service ; T. New, to 
the Duke of Wellington, for service in Reserve ; H. J. Walker, to 
the Trafalgar ; R. C. Moon, to the Duke of Wellington for the 
Swiftsure; C. A. Steward, to the Anson; I. E. Hurst, to the Pem- 
broke for the Alexandra ; and J. Fielder, to the Pembroke for the 
Exmouth—building. Chief engineer: J. W. A. Parrot, to the 
Prometheus. Engineers: J. A. Richards, to the Duke of Welling- 
ton, additional for overseeing duties; C. H. Hill, to the Duke of 
Wellington, additional for the Violet ; V. A. A. Ter Veen, to the 
Vivid for the Pigeon on paying cif ; W. Rattey, to the Ramillies 
for the Chamois ; and J. P. Leahy, to the Duke of Wellington for 
the Bullfinch. Assistant engineers: T. B. Dalzell, to the Prome- 
theus ; H. G. T. Howes, to the Melampus; and W. Dawson, to 
the Terpischore. Probationary assistant engineers: J. A. T. 
Fielder, to the Monarch ; and E. E. Moore, to the Iphigenia, lent 
to complete equipment, 
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. : the last few years on the South Side Elevated Railway of 

MULTIPLE ata Seay OF ELECTRIC Chicago. Owing to the fact that matters must ef so 

5 arranged that a train of this kind can be controlled from any 

One of the great advantages of electric traction over other | of the cars, and that accidental electrical combinations must 
methods is that high acceleration can be realised without an | be absolutely guarded against, such a system cannot be made 
undue sacrifice in other ways. On suburban lines more | very simple. The methods adopted by Mr. Sprague will be 
particularly this becomes of special importance, for the stops | understood by reference to Fig.1. Three systems of con- 
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Fig. 1—-DIAGRAM OF SPRAGUE ELECTRIC TRACTION SYSTEM 


are likely to be frequent, each run between stations consist- | nections must be distinguished :—(1) Car motor circuit. 
ing chiefly of acceleration and braking ; and if the accelera- | This includes the usual connections for two motors, E}, E., to 
tion is not high a larger amount of rolling stock and an | a series-parallel controller—shown developed on the right- 
increased staff is necessary for a given schedule. In other | hand side of the diagram—and also a reverser. The con- 
words, as far as the line is concerned, both the capital costs | troller is worked by a pilot motor provided with two opposing 
and running costs are high. In steam locomotives accelera- | field coils, and cannot be controlled by hand. (2) Controlling 
tion is practically limited by the boiler pressure and the | circuit. In order to work the pilot motor and other mechanism 
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Fig. 2—DIAGRAM OF THOMSON-HOUSTON ELECTRIC TRACTION SYSTEM 
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areas of the pistons. If electric locomotives are used the | required to change the main connections, it is necessary to 
starting torque is limited only by the heating of the motors have on each car the circuits shown as thin and dotted lines 
as far as these are concerned, but another limit may be | in the figure. These circuits are controlled by a master con- 
quickly reached, viz., that which is due to the slipping of the | troller, of which there would generally be two in parallel, one 
drivers on the rails. Consequently it may be necessary for | at each end of the car. (3) Train line. This line is a 
the weight of an electric locomotive to be greater than is | multiple cable running from car to car, being suitably 
required merely by the equipment and construction of the | joined up by couplers, for the purpose of connecting the 
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Fig. 3—-GENERAL ARRANGEMENT OF FRENCH CAR 


locomotive itself. This difficulty is avoided in any multiple- | system of any onepilot motor in parallel with that of any 
unit system by equipping each car with suitable motors, thus | other. ; 
enabling the whole of the weight in the train to be used for; Since the master controller does not handle the main 
traction purposes. currents, it is relatively of small size. The handle is controlled 

The best known system of this kind is that which is due | by a spring which always brings it back to the “ off” position 
to Mr, F. J. Sprague, and which has been in operation during | if it is released by the motorman. Owing to this safety device 





there is no danger in running a train with a single motorman, 
The number of notches on the master controller are com. 
paratively few, there being only five running positions, viz, 
coasting,” series and parallel forward, and coasting and series 
backward, besides the “off” position. The main controller hag 
the usual notches dealing with the motor resistances, but these 
are not under the control of the motorman. The action may 
be described as follows :—When the handle of the master con. 
troller is put forward the reverser coils and the “coast re. 
lay ’’ come into action, setting the necessary connections. The 
coast relay and corresponding notch are sometimes omitted, 
On advancing to the series notch the “series relay ’’ comes into 
action, and the pilot motor begins to work the main con. 
troller by a stepped movement through a powerful spring and 
locking pawl. By such means are ensured “ quick make ” of 
contacts and positive notching. The pilot motor iscontrolled 
by a “ throttle,” which makes it impossible to accelerate above 
a predetermined rate. Consequently if several cars are being 
controlled together it does not follow that they will al] 
reach the same condition of series or multiple running in the 
same time, and it is therefore possible to adjust the 
mechanism of any car to suit the particular equipment 
which it has to control. In addition to the throttle there js 
a safety device called the “automatic stop,” which, if it 
fails to open circuit, causes the pilot motor to reverse. On 
continuing the movement to the parallel position of the 
master controller, the main circuit is broken to allow the 
necessary change of connections, and the pilot motor con. 
tinues to work the main controller up to the final notch, 
When the master controller is in the off position the 
reverser breaks circuit, and cannot be again brought into 
action until the pilot motor has reversed the main controller 
to a suitable position for the motors to receive current. 

The French Thomson-Houston Company is now equipping 
part of the Chemin de fer de l'Ouest and the Paris-Orléans with 
a multiple unit system which differs from the Sprague system 
in that the pilot motor and main controller are replaced by 
relay contacts, controlled by the master controller. The 
latter, therefore, has the full number of notches, and the run- 
ning is more under the control of the motorman. Owing to 
the elimination of the pilot motor the circuits are simpler, 
as shown in Fig. 2. In the case of the Paris cars, which are 
of the bogie type, equipped with four motors, the relays are 
conveniently carried under the car bodies on one side between 
the trucks, where they can be easily inspected. The motors 
in this particular case are arranged in two groups, the two 
motors in each group being always in parallel, and the usual 
series-parallel control being effected between the groups. A 
safety device is provided, by which, in the event of a motor 
being disabled, a single motor cannot be run in series with 
the other group of two motors in parallel, though all three 
motors may still be run in parallel. The relays are provided 
with magnetic blow-out, and are of a simple construction 
with a fixed upper contact, the lower contact dropping by its 
own weight bs aa the current is off. The magnetic pull is 
considerable, being greater than that exerted by an average 
man. In Fig. 2 two controllers are shown in parallel, the one 
on the right-hand side being developed. The reverser is 
shown on the left and the relays on the right. Fig. 3 indi- 
cates the general arrangement of the system on the Paris 
cars. 

There are certain marked advantages in multiple unit 
systems apart from the question of acceleration. For 
example, there is no difference in the various units of equip- 
ment, there is an independence and facility of operation, and 
trains can easily be made to suit the varying requirements of 
the traffic, giving a better load factor than is obtainable with 
locomotives. One of the most important points, however, 
is the cost of the system, both as regards capital outlay 
and cost of upkeep. Unfortunately, very little informa- 
tion of this kind appears to have been published. In the case 
of new lines, there should be a distinct saving in the perma- 
nent way owing to the more uniform distribution of weight. 
But there will be an increased cost of car equipment and of 
maintenance. On the other hand, there may be a saving in 
the equipment of the power-house, and less energy will be re- 
quired, both because the service can be regulated more suit- 
ably to the traffic, and because the acceleration is higher. 
But increased acceleration means greater momentary de- 
mands upon the generating station, and, therefore, greater 
capacity in the generating plant, and consequently there 
must exist a point beyond which the saving of energy by in- 
creased acceleration is overbalanced by increased expenditure 
on generating plant. 








THE SUBMERGED ARMATURE. 


SEVERAL efforts have been made this week to raise the 
30-ton armature—for the Electric Light Department of the 
Sheftield Corporation—which has been lying in the Sheffield 
Canal since the 14th ult. The South Yorkshire Navigation 
Company had undertaken to lift the great weight from the 
bed of the wharf and bring it to the side, where the tackle 
of the British Thomson-Houston Company would be 
attached to it and a straight lift obtained. The method 
adopted by the Navigation Company was the same as suc- 
ceeded in raising the sunken boat last week. In this in- 
stance, however, the means were not successful at the first 
attempt on the 2nd inst. It was found that owing to the 
depth to which the armature had sunk in the mud, the 
weight to be dealt with was greater than expected. It had 
been moved but a few inches when the timbers began to 
show signs of the severe strain, and it was deemed prudent 
not to proceed further untii stronger baulks had _ been 
erected. The armature was therefore returned to its old rest- 
ing place in the canal. Further attempts were made on the 
8rd and 4th inst., and on the latter date the armature was 
pulled out of its 5ft. of mud and placed in a position, from 
which it can be effectively dealt with in lifting it out of the 
water. This, it was expected, would be accomplished with- 
out difficulty on the 5th inst. 








Tue Rivers Committee of the Manchester Corporation 
have issued a special report on the bacterial sewage disposal works 
at Davyhulme which amongst other features contains a ay by 
Mr. Gilbert Fowler, the chemlst to the corporation, to a complaint 
by the Mersey and Irwell Joint Committee of the gradual rise in 

e amount of organic impurity in the tank effluent. The reply 
states that ‘‘a large proportion of the impurity in the sewage is in 
solution, and consequently unaffected by the process of chemical 
precipitation, a result which is pare owing to manufacturers now 
discharging their waste liquids into the Corporation sewers instead 
of into strems within the jurisdiction of the Mersey and Irwell 





Joint Committee.’ 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

Business this week continues good, and a cheerful feeling pre- 

yails. It is believed that winter experiences will be favourable. 

A feature of the situation is the considerable amount of material 

required for engineering a Steel plates are quoted £8 to 

£8 2s, 6d.; girders, £6 12s. 6d. to £6 15s.; and angles, £6 10s. to 
£7 5s. With reference to partly-finished material, Bessemer 
billets are £5 2s, 6d, to £5 5s.; best Siemens, £5 5s, to £5 10s.; and 

mild steel bars, £6 15s. to £7 5s. In consequence of the American 

strike, inquiries have been made for hoops for cotton-baling 

yurposes, 

, With reference to the finished iron trade, it is understood that 
the preliminary steps in the project for the formation of an associa- 
tion of strip manufacturers in South Staffordshire and the Midlands 
are now completed. It is stated that with one exception the whole 
of the manufacturers have signified their adherence to the con- 
stitution of the association, have signed the agreement, and paid 
in the required deposit. The market quotation for hoop iron at 
present is £7 5s. to £7 10s. Marked bars are £8 10s., and Earl 
Dudley’s brand £9 2s, 6d., whilst second grade is £7 10s., and 
common unmarked are £6 12s. 6d. to £6 15s, Iron angles are 
quoted £6 15s. to £6 17s. 6d. There is a rather better demand for 
black sheets at £8 to £8 2s. 6d. for singles, £8 2s. 6d. to £8 5s. for 
doubles, and £8 15s, to £8 17s. 6d. for trebles. Galvanised 
corrugated sheets, f.o.b. Liverpool, are £11 5s, to £1110s., with an 
improved foreign demand. Nail rod and wrought iron is £7 to 
£7 10s., and gas strip is £6 12s, 6d, 

Producers and agents are better off in the pig iron trade than 
they have been for some weeks past. The demand is more regular, 
and there is a disposition on the part of consumers to buy forward 
—a step they are seldom willing to take unless they consider 
that the market is going to be firmer. North Staffordshire pigs are 
quoted 50s. and 51s, South Staffordshire all-mines ordinary are 
52s. 6d. to 60s. and best 75s. to 803., whilst Staffordshire cinder 
forge is 46s. to 47s. 

It was decided some time ago, as a matter of convenience and 
advantage to the manufacturers of chains and anchors in the 
Dudley district, to establish a Lloyd’s testing-house at Cradley 
Heath, and the necessary steps have already been taken to carry 
this project out. A proposal, however, has since been made that 
a public testing-house shall be provided at Cradley Heath, under 
a licence to be obtained by the Rowley Urban District Council, 
and the latter body is at present in communication with the Board 
of Trade on the subject. It is believed by some manufacturers 
that it would be better if the testing of chains and anchors were 
placed under the direct control of the local authority, who would 
act under Board of Trade instructions. On the other hand, some 
of the large anchor and chain-making firms are opposed to the 
Council assuming the control of the testing business, on the ground 
that it is not a proper undertaking for an elective body, as the 
superintendent might not be as free and independent as he is 
under the present system. The reply of the Board of Trade is 
awaited with considerable interest. 

I regret to have to announce the death of Mr. John Southan, 
which took place at his residence, Anglesea House, Handsworth, 
on the Ist inst. Prior to retiring about fourteen years ago, Mr. 
Southan was an extensive ironmaster, having works at Bilston, 
Moxley, and Bradley. He went to Handsworth about three years 
ago from Bickenhall Hall, Warwickshire, and was well known and 
esteemed throughout the Midland iron trade. 








NOTES FROM LANCASHIRE. 


(From our own Correspondents.) 

Manchester.—With the exception of a continued weakening in 
Middlesbrough brands, a generally strong tone is maintained 
throughout the iron market here, and in finished material, both 
iron and steel, prices go on steadily hardening. The situation 
throughout the engineering trades presents no specially new 
feature. Amongst machine-tool makers and machinists reports as 
to the condition of trade continue, for the most part, rather 
unsatisfactory. Although in some cases works are fairly well 
off for orders, and here and there amongst machinists there is 
some slight improvement, new work generally is not coming 
forward as freely as could be desired ; most of the machine tool 
makers are getting worse off for orders, whilst the textile machine 
trade, taking it all through, remains in a very depressed condition. 
Locomotive builders have now in most cases sufficient work on the 
books to carry them over to quite the end of next year. Boiler- 
makers continue exceptionally busy. In marine engineering there 
is a considerable weight of new orders coming forward, and all 
sections of the electrical engineering trade continue quite as pressed 
with work as ever. 

Owing to the holidays the attendance on the iron market 
at Manchester on Tuesday was again only moderate, but 
a very fair business is passing through. Users of pig iron 
are buying steadily to cover requirements, as there is 
evidently a belief that prices are not likely to be appre- 
ciably lower than at present. Lancashire makers still quote 
57s. to 57s, 6d., less 24, for No. 3 foundry ; Lincolnshire, 50s. 6d. 
to 51s. 6d. net ; Derbyshire, 54s. 6d. to 55s. net delivered Man- 
chester. Forge qualities are about as last quoted, Lincolnshire 
averaging 49s, 2d. net, and Lancashire 50s, 6d., less 24, delivered 
Warrington. Middlesbrough is slightly easier, and ordinary 
foundry brands by rail Manchester average about 53s. 7d. to 
53s. 10d. net, with makers who have been holding out for special 
prices prepared in some cases to give way about 6d. per ton, but 
even at this reduction they are practically out of the market. 
Scotch iron remains fairly steady at about 59s. 6d. net Eglinton, 
and 60s. net Glengarnock, delivered Manchester docks, The 
season is now approaching when American pig iron is usually shipped 
to Liverpool or to Manchester by the Ship Canal, and American 
sellers in some cases are open to offers, So far, there is practically 
little or nothing done to fix the probable basis for actual business, 
but American shippers would entertain offers at about 53s, 6d. net 
for foundry qualities, delivered Manchester docks, This, how- 
ever, can only be taken as an indication of the possible prices, and 
except where American iron is shipped partially as a substitute for 
hematite, it would scarcely be a very tempting figure to local 
buyers or users. As to the prospects of American iron coming 
over here, the — in well-informed quarters is that the quantity 
actually shi will probably be less than last year. 

In the finished iron trade the improvement recently reported is 
being fully maintained. For bars there is a steadily increasing 
inquiry, not only on home accounts, but also for shipment, and in 
some cases local forges have now between two and three months’ 
work on their books. Although there has been no official 
advance, prices are decidedly stiffening, and in some instances are 
2s, 6d. per ton higher than last week, with makers very cautious 
about selling forward. Delivered Manchester, La hire bars are 
not now quoted under £6 10s, to £6 12s, 6d., and North Stafford- 
shire bars £6 15s, to £6 17s. 6d. Sheets are firm at the recent 
quotations of about £8 5s. to £8 10s., delivered here. For hoops 
only a quiet demand comes forward, and in these foreign competi- 
tion is ming very keen, so that prices are not more than main- 
tained at the list rates of £7 2s. 6d. random to £7 7s. 6d. special 
cut lengths, delivered here, and 2s, 6d. less for shipment, 

Although hematites are only in moderate request, they are firm 
at the full quotations of 70s. to 71s., less 2}, for No. 3 foundry 
delivered here, and local made steel billets remain at about 
£4 16s. 3d. net Manchester, and £4 15s, net Warrington, For fin- 
ished steel there is an active inquiry, with a continued hardenin, 
in prices generally, Steel bars range from £6 10s, to £6 15s. aa 





£6 17s. 6d.; common steel plates are quoted £6 15s.; and steel 
boiler plates, for which there has been a tolerably large inquiry, in 
anticipation of a further upward move in prices, have been readily 
fetching £7, with some makers quoting £7 5s. delivered Manchester 
district. 

Constant reference is being made to the keenness and the success 
with which American and continental engineering firms are com- 
peting for work in this country, and demonstration of this has 
lately been afforded by the number of important orders that have 
gone to foreign competitors. Only quite recently the American 
tool makers secured the order for the whole of the 
machine tool equipment of the British Westinghouse Company’s 
works at Trafford Park, Manchester. Now another large order 
has gone to Germany. The German Electrical Company of Ober- 
Spru, near Berlin, which also trades in this country under the 
title of the Electrical Company of London, has secured contracts 
amounting to £39,000 for the equipment of a new electrical 
generating station and sub-stations which are being erected by the 
Manchester Corporation. It may be mentioned that twenty-seven 
firms tendered for the contracts, butall with the exception of seven 
tendered only for one or other of the four different sections of the 
work required tobe done. The tenders of the British firms in- 
cluded the British Westinghouse Company, British Thompson- 
Houston Company, Messrs, Ferranti, of Hollinwood, and Verity, 
of Manchester, and for the complete work, ranged from £57,000 
to £75,000. I may add as a current report that the tender of the 
German company, which is stated to be exceptionally short of 
work, was based upon 5 per cent. above actual cost of material 
and wages, so that it is perhaps scarcely surprising that it was the 
lowest on the list, and for this reason, coupled with the fact that 
the firm is able to take up the whole of the specification, the 
tender was accepted by the Electrical Committee of the Manchester 
Corporation, 

John Holroyd and Co., Limited, Milnrow, near Rochdale, have 
brought out a new design in screw milling machines—Liebert’s 
patent—in which several special features have been embodied. The 
machine is capable of milling any section of thread up to jin. square 
on screws not exceeding 6in. in length of thread, and about lin. 
diameter, and will cut single and multiple threads, right or left 
hand, in brass or iron. The whole length of the screw is milled at 
one cut, and the work can be easily fixed and removed. When 
once set the machine turns out interchangeable work, and one man 
can attend tosix machines. 

The United Alkali Company, Limited, has discontinued the 
manufacture of alloys, and Mr. J. F. Allen, who previously had 
charge of this special department, has arranged that the alloys 
hitherto made by the Alkali Company are in future to be supplied 
by the Stella Metal Company, of Manchester. 

In the coal trade the only change of moment to notice is the 
increased demand for house-fire qualities, which has set in with the 
commencement of September, and which has enabled some collieries 
to run more time than they have been doing recently. There is, 
however, still no pressure} and it is exceptional where pits are 
working more than four, many of them still not doing more than 
three days per week. Supplies continue ample to meet require- 
ments, the only real alteration in the position being that stocks 
are not going down quite so freely. Prices are without quotable 
change from last month, but are firm at full list prices, 

The lower qualities of round coal continue in much about the 
same slow demand for steam, forge, and general manufacturing 
purposes that has been reported for some time past. Supplies are 

slentiful, and prices remain relatively low as compared with the 

tter descriptions of round coal, ordinary steam and forge coals not 
averaging more than 8s, 6d. to 9s. per ton at the pit mouth. The 
position with respect to engine classes of fuel shows no material 
alteration. The increased demand for house-fire coals is not yet 
sufficient to throw any very appreciably larger quantity of slack 
on the market, although here and there collieries have more plenti- 
ful supplies. In the better qualities of slack the production is still 
not more than barely keeping up with requirements, and prices 
are firm at about 8s. at the pit mouth. The commoner sorts of 
slack, however, are somewhat of a drug, and there are job lots on 
the market offering from outside districts at very low-cut figures, 
whilst the commoner sorts of Lancashire slack can be bought from 
about 5s, 6d. and 6s. per ton upwards, according to quality. 

For shipment there is perhaps rather more inquiry on the market, 
especially for house-fire qualities, and these are fetching from 13s. 
and 13s, 6d. upwards, delivered at the Mersey ports. Common 
round coals for steam purposes remain in only moderate demand, 
with low prices taken for inferior qualities, ranging from 9s. 6d. and 
10s., and better sorts quoted 10s. to 10s. 3d. per ton, delivered at 
the High Level, Liverpool, or Garston docks, 

For coke the demand continues brisk, and local quotations for 
good furnace qualities are now about 14s, to 15s, per ton, with 
foundry cokes quoted 24s, to 25s. per ton at the ovens. 

Barrow.—The firmness which has characterised the hematite 
market for some time past is maintained, and there seems every 
indication of an even stronger position being arrived at, because 
makers are very well sold forward, and have no iron for prompt 
delivery, while warrant stores are very low at 20,000 tons, and the 
requirements of consumers are on the increase. It is very remark- 
able that the exports of pig iron this year have so far fallen off by 
over a quarter of a million tons, Had it not been for the large 
consumption on the part of steel makers the trade would have been 
in a very serious position indeed. Orders are well held, and 
makers who are quoting—and several of them are too well off for 
orders to quote—are still asking 63s, per ton for mixed Bessemer 
numbers net f.o.b, Warrant iron, which has not been sold to any 
extent lately, is quoted at 62s. per ton net cash sellers, buyers 3d. 
less, Thirty-six furnaces are in blast, compared with 42 in the cor- 
responding week of last year. 

Iron ore is in steady demand, and sales of good average native 
qualitiesare increasing, while commoner sorts are neglected, 12s. 6d. 
is the average price for good native sorts net at mines, with best 
sorts at 16s, 6d., and Spanish at 15s. net at West Coast ports. 

Steel makers are very well off for orders, and there is great 
activity at the mills, all of them being regularly and constantly em- 
ployed. The rail mills are busy on heavy sections and on tram sec- 
tions, and orders are well held. Prices are firm, but not quotably 
higher. Business in steel shipbuilding material is fairly well em- 
ployed, and trade is also good in billets, hoops, tin bars, slabs, 
merchant qualities, and heavy, light, and chilled steel castings. 

Shipbuilders report no new orders. Much interest is centred in 
the early launch of the five submarine boats building at Barrow. 
The King Alfred, first-class armoured cruiser, is to be launched at 
Barrow at the end of this month. 

Coal and coke quiet, and at continued cheap rates. 

The stores of warrant iron have been decreased during the week 
by 1018 tons, and there still remains held a total of 18,934 tons, a 
decline on the year of 3676 tons, 

The shipments of iron last week were 5520 tons, and steel 12,609 
tons, a decline in iron of 3725 tons, and in steel an increase of 4745 
tons, This year the shipments have been, iron, 226,510 tons, and 
steel, 303,233 tons ; a decrease in ironof 254,510 tons, and in steel 
an increase on the year of 22,834 tons, 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


A CHANGE for the better has come over the South Yorkshire 
coalfield. In the more important localities four to five days’ 
employment a week are being given, and there are well-founded 
expectations that before long the thick-seam collieries may be 
approaching something like full time. The sharper turn of the 
weather has given appreciable stimulus to house coal for nearly all 
markets, A fair tonnage is being taken on general orders, as con- 


from several of the collieries have already been issued revised price 
lists putting the rates up a shilling a ton. Quotations may be 
quoted as follows :—Best Silkstones, 13s, to 14s, per ton ; Barnsley 
house, 10s. 6d. to 11s. 6d. per ton. 

In steam coal the condition of affairs is far from satisfactory. 
This is mainly caused by the shrinkage in the export trade, the 
tonnage for the Humber ports continuing considerably below the 
average. At the same time, the railway companies are taking full 
deliveries and a steady business is doing on inland account. Barns- 
ley hards are fetching about 9s. to 93. 6d. per ton. Gas coal, as is 
usually the case in September, is in greater request, the rates 
generally ranging from 10s. to 1ls. per ton. It is pretty evident, 
apart from the low prices reported by the Leeds Corporation in 
making their new contracts, that gas coalowners have been obliged 
to grant considerable concessions beyond the half-crown reduction 
on former prices originally offered. Engine fuel remains pretty 
much as last reported, prices being steady at 7s. 6d. to 8s. 6d. for 
nuts, screened slack from 5s. per ton, pit slack from 2s. 6d. per ton. 
Coke values remain as before, 103. 6d. to 11s. 6d. per ton being 
obtained for ordinary South Yorkshire qualities. 

The heavy trades of the city continue to be fairly well employed, 
although there is no pressure in any department. There is some 
improvement in B and Si steels and one or two other 
qualities, while the iron trade maintains the advance already 
noted, additional furnaces having been started in various parts of 
the country to meet increased requirements from most of the 
markets. Hematites are at present quoted at 70s. per ton for West 
Coast, and 65s. per ton for East Coast, less 24 per cent., delivered 
at Sheffield ; foundry iron, 493. per ton ; forge, 46s. 6d. per ton, 
both net ; bars, £6 10s. per ton, delivered at Sheffield. 

Engineering firms report that they are not so well off as they 
might be, but the last half of the present year is pretty certain to 
be better than the close of the first half. Makers of military 
material are not so fully employed as statements generally made 
would indicate. There is no doubt that manufacturers of armour 
plates, projectiles, gun forgings, and similar material could pro- 
duce more if they were called upon to do so. ; 

The lighter trades, however, are in a worse condition than the 
makers of military, marine, and railway material. Table knife 
manufacturers have rarely been so badly off for work as they are 
at present, and although this is the slack season of the year, the 
prospects of brisker business are not very bright at the moment of 
writing. Neither is there much doing in the pen and pocket knife 
branches, 

A new wheel for electric tramways has been patented by Mr. 
John Thorpe and Mr. George Fox, both of Sheffield. The new 
wheel has wrought iron centre and wrought steel tires, which, it 
is claimed, secure noiseless running. There is no drilling of the 
tire and no set screws, by which the inventors state that neither 
bolt nor screw can be shorn off in the turning cf corners. The 
wheel has been submitted to the Tramways Committee and 
approved of by them. On Saturday last an official trial was made, 
and the results will be reported to the Corporation. 











NORTH OF ENGLAND. 
(From our own Correspondent.) 

SoMEWHAT more favourable reports of business are this week 
given by traders than were possible during the latter half of 
August, but the improvement is only slight, and buyers are still 
the reverse of keen, though this is a period of the year when they 
should be purchasing freely on export account. Probably the 
activity that was manifested in the first fortnight of August has 
caused the curtailment of demand at the present time, but for the 
autumn season it must be conceded that the outlook for the pro- 
ducers of Cleveland pig iron is not encouraging. The activity of 
trade at this season is induced by the extra requirements of conti- 
nental consumers, but merchants and others who have been on 
business through Germany, which is the chief oversea customer 
for Cleveland iron, do not speak hopefully of the prospects of an 
active demand from that quarter. Trade is decidedly bad there, 
and besides, both producers and merchants have heavy stocks 
already of native iron, which are offered to consumers at prices 
below anything that makers here can afford to take for their iron 
delivered in Germany, a price that has to include 10s. per ton duty. 
Instead of taking Cleveland iron, the Germans are actually offering 
their own iron to British consumers. Cleveland ironmasters are 
now doing less business with Germany than they have done for the 
last seven years, and whereas in one month last year they sent 
nearly 75,000 tons of their iron to Germany, last month the total 
quantity was only 17,488 tons. Germany takes far more Cleveland 
pig iron than is sent to all other foreign countries put together. 
Makers in this district are thus inclined to be modest about their 
estimate of the autumn oversea trade, so far as regards Cleveland 
iron, but the home demands promise to be good, though not enough 
to make up for the falling off in the export trade. ; 

Producers of Cleveland pig iron have this week maintained their 
prices very well, as they are fairly situated as regards contracts for 
the current month’s execution, so that they have no necessity for 
pressing iron upon the market for sale at present. Cleveland war- 
rants have been declining in price slowly all the week, but that has 
not affected the general market. There is an almost complete 
absence of speculation in warrants. For No. 3 Cleveland G.M.B. 
pig iron for early f.o.b. delivery the price has this week been kept 
at 45s. 3d. per ton, and not less would be accepted either by makers 
or merchants, though there were a fair number of offers to buy at 
45s., which consumers regarded as a good figure when Cleveland 
warrants were to be had at 44s. 94d. No. 1 Cleveland pig iron, 
which is scarce, has realised fully 47s. 3d. The rate quoted for 
No. 4 foundry is 44s.; grey forge, 43s.; mottled, 42s. 9d.; and 
white, 42s. 6d. The supply of these lower qualities is not, like that 
of No. 3, in excess of the requirements. All the iron that is now 
going into the public stores is of No. 3 quality, the increase being 
due to the quietness of the continental demands, which are almost 
solely for No. 8 quality, the other qualities being consumed locally, 
or in Scotland. f 

It is generally conceded that the present output of hematite pig 
iron is not equal to the requirements. It is almost impossible to 
get any hematite iron for the current month’s delivery either from 
makers or merchants, and there is not a great deal available for 
sale for October delivery. A small lot of mixed numbers for 
immediate delivery has this week been sold at 60s. Most sellers 
will accept 59s. for delivery over the last quarter of the year. 
There being too many furnaces producing Cleveland ordinary iron 
and too few making hematite iron, it is expected that some of the 
leading firms who produce both classes will change the production 
of certain of their furnaces from Cleveland to hematite pig iron. 
Thus the total number of furnaces will not be increased, and the coke 
difficulty will not be intensified. The supply of coke is short of 
the requirements, not because there is a lack of ovens available, 
but because the colliers do not raise anything like the amount of 
coal they might send to bank. There are very few ae that are 
working up to their full capacity, because the miners lose a large 
amount of time. Rubio ore is firm at 15s. 9d. per ton delivered at 
wharf on Tees. 

The return of stocks of pig iron in the public stores for August 
was unfavourable. At this period of the year there should be a 
considerable decrease, particularly as the output has been so much 
reduced this year, but instead of this the stock increased consider- 
ably, though not so heavily asit didjin June and July. In Connal’s 
stores the stock of Cleveland iron at August 3ist was 117,511 tous, 
an increase for the month of 8311 tons. This compares with an 
increase of 20,280 tons in June, and 13,706 tons in July. The 
total increase this year has been 75,314 tons. Yet the output must 
have been reduced by thrice that amount. The quantity of Cleve- 
land iron in the North-Eastern Railway Company’s stores has been 
decreasing for several months, and last month the reduction was 








sumers appear readier to lay in supplies in anticipation of an 
advance, which is pretty certain to come early thismonth. Indeed, 


903 tons, the quantity held at August 3lst being 7521 tons. The 
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stock of hematite pig iron in Connal’s stores has been stationary at 
3262 tons since June. No hematite iron is held in the North- 
Eastern Railway Company’s warrant stores. 

The August exports of pig iron from the Cleveland district were 
considerably below the average, and it is several years since so 

or a quantity was one in August—only 82,328 tons, that 

ing 20 per cent. less than in July, i7 per cent. less than in 
August, 1900, and 25 per cent. less than in August, 1899. Only 
31,603 tons were shipped oversea, this being less than half the 
quantity reported for August last year, and contrasts poorly with 
one month last year—March—when over 100,000 tons were shipped 
foreign. To Scotland the increase was large—from 26,618 tons in 
August last year to 39,760 tons in the corresponding month this 
year. This year al ther has been a bad time for shipments ; 
indeed, less iron has been exported than in any year since 1895, 
the total for the eight months being 728,155 tons, this being 73,875 
tons short of last year, and 178,774 tons less than in 1899, the last- 
named figures being the best on record, and this year’s fall 20 per 
cent. behind them. Not since 1894 have such small oversea de- 
liveries been reported ; they only reached 358,021 tons, this being 
40 per cent. less than last year’s. 

A more active inquiry is reported for manufactured iron and 
steel, and prices are stiffer all round ; in fact, galvanised corrugated 
sheets have been ae" up 10s. per ton, iron being now at £11 lis., 
and steel at £12, both less the usual discount. Steel ship plates 
have been firm at £6 5s.; iron ship plates at £6 17s. 6d.; iron and 
steel ship angles, £6 ; packing iron, £6; iron ship rivets, £8 7s. 6d.; 
steel ship rivets, £9 ; steel boiler rivets, £9 10s.; commoniron bars, 
£6 5s.; all less eg cent. f.o.t. Heavy steel rails are at £5 10s. ; 
cast iron chairs, £3 12s, 6d.; steel railway sleepers, £6 10s.; all net 
at works, 

Though freights are so unsatisfactory that a large proportion of 
the steamers now running can hardly pay expenses, yet orders con- 
tinue to be given out for new vessels at a fair rate, a fact which is 
rather surprising, more especially as it cannot be said that the 
prices quoted by the shipbuilders are low. 

It witl be remembered that the House of Commons Committee 
last session rejected the Bill to confer powers on a company to 
erect a transporter bridge over the Tyne from North to South 
Shields. The promoters have promulgated another scheme which 
will be brought before the next session of Parliament. It is to 
construct a tunnel under the Tyne at about the same place as the 
proposed bridge. The tunnel will be for an electric tram service. 
At South Shields the station will be in the centre of the town, and 
at North Shields will be near the Central Railway Station. 

The coal and coke trades continue strong and active, and sellers 
would have no difficulty in disposing of considerably more produce 
if it was raised, as it easily could be if the miners did not lose so 
much time. As it is, the coalowners cannot well carry out their 
contracts, and exports are curtailed in consequence. For best 
steam coal 13s. 6d. per ton f.o.b. is quoted and realised, and in 
some cases 13s. 9d. is obtained, while for gas coals 1ls. 6d. and 
12s. can be got for best and lls. for second qualities. It is the 
gas coal business that is most hampered by the short output at 
the mines, Furnace coke of medium quality has been advanced 
to 153. 9d. per ton delivered on Teesside, and some sellers quote 


16s. 

Mr. Edward Watson, for ten years manager of the South Pelaw 
Colliery, has been appointed to an important position in the 
Cannock Chase district. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THE market for raw iron continues very dull. Scotch warrants 
have been remarkably inactive, there being very little inquiry 
either for cash or future dates. On some days no business what- 
ever has been done for immediate delivery. A few transactions 
took place at 53s. to 53s. 4d. one month, but there was apparently 
no serious disposition either to buy or sell warrants. 

There has been scarcely any business in Cumberland warrants, 
owing to the smallness of stocks, and the relatively cheaper rate 
at which Scotch hematite can be purchased. For the latter class 
of ay merchants quote 62s. 6d. per ton, delivered at the steel 
works, 

Cleveland warrants have been easier in price, selling from 
44s. 114d. to 44s. 9d. cash, at 44s. 104d. ten days, 44s, lld. six 
days, and 45s, 4d. to 45s. one month. 

Since last report four furnaces have been re-lighted at Dalmel- 
lington, and there are now 81 in operation, compared with 76 last 
week, and 80 at this time last year. 

Prices of Scotch makers’ pig iron are comparatively steady. 
Govan, No, 1, is quoted f.o.b. at Glasgow 55s. 9d.; No. 3, 53s. 6d.; 
Carnbroe, No. 1, 57s.; No. 3, 54s. 6d.; Clyde, No. 1, 66s.; No. 3, 
56s.; Calder and Gartsherrie, Nos. 1, 66s. 6d.; Nos. 3, 56s. 6d.; 
Langloan, No. 1, 69s.; No. 3, 58s, 6d.; Summerlee, No. 1, 
70s.; No. 3, 57s, 6d.; Coltness, No. 1, 72s.; No. 3, 58s. 6d.; 
Glengarnock at Ardrossan, No. 1, 66s. ; No. 3, 56s.; Eglinton 
at Ardrossan or Troon, No. 1, 56s. 6d.; No. 3, 54s. 6d.; Dalmel- 
lington at Ayr, No. 1, 57s.; No. 3, 55s.; Shotts, at Leith, No. 1, 70s.; 
No. 3, 57s. 6d.; Carron, at Grangemouth, No. 1, 67s. 6d.; No. 3, 
57s. 6d. per ton. 

The shipments of pig iron from Scottish ports in the past week 
amounted to 4334 tons, against 6417 in the corresponding week of 
last year. Of the total, there was despatched to India 616 tons; 
Australia, 425; France, 150 ; Italy, 785; Germany, 40; Holland, 
210; Belgium, 20; other countries, 255; the coastwise shipments 
being 1833, compared with 1191 tons in the corresponding week of 
last year. The total shipment since the beginning of the year have 
been 183,867 tons, against 242,650 in the same period of last year, 
showing a decrease of 58,783 tons, On the other hand, the 
imports from the North-east Coast of England in the same period 
have been 284,075 tens, being 109,788 tons more than last year. 
Founders have been using much greater quantities of Cleveland 
pigs, because they have been considerably cheaper than Scotch iron. 

The manufactured iron and steel works are well employed. 
They have been gradually adding to their orders, and it is believed 
that in many cases the work on hand will last well through the 
year. Fuel is now being obtained on easier terms, and it looks as 
if it would be cheaper, so that the prospect for the maker of 
finished iron appears to be easier than for a considerable time. 
There is no doubt some uncertainty as to the question of wages, 
but it is supposed that any change that may take place will be in 
favour of the employers, 

There is a rather better feeling in the coal trade. The demand 
for shipment is fair, having shown some improvement since last 
week, and the shipments are likely to reflect this change in succeed- 
ing weeks. The clearances at the Scotch ports in the t week 
have amounted to 215,194 tons, compared with 218,981 tons in the 
preceding week, and 271,508 tons in the corresponding week of 
last year. 

Prices of all sorts of coals have been comparatively steady. Main 
coal is quoted f.0.b. at Glasgow, 8s, 9d.; steam, 93, 9d. to 10s.; 
splint, 10s. 6d.; ell, 10s, to 10s. 6d. per ton. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


THERE is a certain degree of unrest in many parts of the colliery 
districts which does not augur well for the future. It is now 
openly stated that the sliding scale is doomed, and discussion 
promises to be active at future gatherings of representatives, but 
what substitute will be semweth, or what action coalowners will 
adopt, are questions not easily answered. Wages remain little 
affected by the last ‘“‘drop.” Probably the next audit will be 
more pronounced. ‘The Forest of Deanhas initiated the decline of 


wages, but singularly enough, with this month, the house coal 
trade of that district is likely to be advanced in price. 

The complaint in Cardiff is that coal supplies are short. Last week 
demurrage was frequent, and it was noticeable that cargoes were not 
so numerous as of late, and yet there was no scarcity of tonnage. 
Port Said, Cape Town, Alexandria, and Singapore—5000 tons— 
have this week been the destinations of large cargoes, and Genoa 
has been successful in getting its share, otherwise the consignments 
of 3000 and 4000 tons have not been conspicuous. A few cargoes 
have gone to some French ports, but not so many to Marseilles. In 
coal and patent fuel Swansea was backward in its exports last week, 
and this not because tonnage was scarce. To France 17,000 tons of 
coal were despatched. Newport foreign and coastwise shipment 
were less. 

A fine seam of first-class steam coal was struck at Bargoed a few 
days ago. Sinking has been going on since 1897, and the seam, 
4ft. thick, was met at a depth of 615 yards. 

= Mercantile Colliery, near Neath, was put up for auction this 
week, 

This week small steam continued to decline, and it is feared in 
some places will continuelow. The falling off in price in a week has 
amounted to quite 2s. per ton. House coal is not regarded as in 
strong demand. This, however, a few days may correct. Large 
quantities of bituminous coals, approved for bunkering, are going 
off, and semi-bituminous continues active. Prices of best and 
seconds steam coal have been firm this week, and quotations all 
round, with the exception of small, remain much about the sameas 
last week. Closing prices Cardiff are: Best, 18s. 6d. to 19s. 6d.; 
best seconds, 17s. 6d. to 183; ordinary seconds, from 17s.; and 
dry, 15s. 9d. to 16s.; special smalls, 9s. to 93. 3d.; seconds, 8s. 3d. 
to 8s. 6d.; inferior kinds, from 7s. 6d. Best Monmouthshire semi- 
bituminous, 16s. to 16s, 3d.; seconds, 14s, 6d. to 15s.; shipped from 
Cardiff. Best house coal, 16s. to 17s.; No. 3 Rhondda, 1 9d. to 
16s.; brush, 13s.; small, 10s, 3d. to 10s. 6d.; No, 2 Rhondda, 
133. 6d. to 14s.; through and through, 10s. 6d. to 11s.; small, 
8s, 3d. to 8s, 6d. Patent fuel and coke are in strong demand, 
prices are as follows: Patent fuel, 16s. 3d. to 17s. 3d. Coke: 
furnace, 16s. to 17s.; foundry, 18s. to 19s. Pitwood has fluctuated 
a good deal, and after touching 18s. 6d. has declined on account of 
large importations, leaving off this week at 6d. to 9d. less. 

The Penthir Tin-plate Works have been started after a stoppage 
of six months. These works are owned by Waterhouse Brothers, 
a Yorkshire firm, who have also works at Pentyrch and Treforest. 

The smelting furnaces at the Briton Ferry and Albion Steel 
Works continue in steady employment, and in the district sixteen 
tin-plate mills are in full work. The Earlswood Works are now 
being transformed and equipped with the latest appliances, and a 
re-start will be made as soon as ible. Two mills will be re-started 
forthwith at the Foxhole Works, Llansamlet. The animation in 
the tin-plate trade is shown by the fact that eight mills are work- 
ing at the Duffryn in the Swansea a ten at the Worcester, 
seven at Upper Forest, three at Park Clydach, two at Players, 
three at the Midland, seven at Morriston, thirteen at Cwmfelin, 
eight at Beaufort, and four at Cardonnel. Ystalfera, all busy, 

There is a strong inquiry for tin-plates, and most makers are 
well booked ahead for a month or even longer. Prices during the 
quarter have advanced fully 23. 6d. per box. The steel trade of 
the valley is in a satisfactory state, and it was reported on ’Change 
that Si and B steel is in good demand by tin-plate 
makers, the first realising £5 5s., and the second £5 2s. 6d. 

The iron and steel es generally are busy. Last week a good 
deal of speculation was afloat in connection with Guest, Keen and 
Co., the rumoured amalgamation having at once told upon the 
market. In the Bessemer district, or as generally known, the 
works upon the hills, which include Blaenavon, and Ebbw Vale, 
Cyfarthfa, and Dowlais, with one exception, Blaenavon, where the 
labour trouble seems intensifying, large rail contracts are being 
carried out with expedition, and home, colonial, and foreign 
buyers are well booked. Another important despatch was made 
this week vid Cardiff to Kilindin. This included 6000 tons steel 
rails, 1248 tons steel sleepers, and 250 tons coal. A large make of 
tin and merchant bar is taking place. Steel plates are not much 
in evidence, though it may be expected that activity at Pembroke 
Dock will soon beget similar animation in that department. 
Dowlais has weathered the dry season well, thanks to the arrange- 
ment with Merthyr Urban Council and the supply of 40,000 gallons 
of water daily. The heavy rains have relieved to some extent the 
condition of things in the Ebbw Vale district. 

The Miners’ Federation have decided to submit a case for 
counsel in regard to the coal tax and its effect on the limitation of 
wages. The activity of the copper industry at Swansea has told 
on imports, Last week there came in 5150 tons of copper ore, 
1280 tons copper regulus, 559 copper matte, 441 copper bars, and 
418 tons copper pyrites. Chemical firms are active. Spelter 
works are busy, and so also are local engineering shops and foundries, 

On ’Change, Swansea, mid-week, the following quotations were 
issued :—Glasgow pig iron warrants, 53s. 44d. to 53s. 6d. cash ; 
Middlesbrough, No. 3, 44s. 10d. to 44s, lld.; Welsh bars, 
£6 10s. 6d. to £6 12s. 6d.; sheet iron, £8 10s. to £8 12s. 6d.; steel 
sheets, £8 10s. to £8 17s. 6d.; Bessemer steel bars, £5 2s, 6d.; 
Siemens, £5 5s.; steel rails, heavy, £510s. to £5 17s. 6d.; light, 
£6 10s. to £7 10s.; tin-plates, Bessemer steel coke, 15s, 3d. to 
15s, 64.; Siemens, 15s. 6d. to 15s. 9d.; ternes, 28 by 29 C., 29s. to 
31s. double-box ; best charcoal, 16s. 6d. to 17s. 

Big sheets for galvanising 6ft. by 3ft. by 30g., £11 5s. to £11 15s, 
per ton ; finished black plate, £11 10s. to £11 15s, 

Block tin, £116 7s. 6d. to £113 10s.; lead, £12 2s. 6d.; spelter, 
“rid ; copper: Chili bars, £66 10s, to £66 17s. 6d.; iron, 14s, 6d. to 

. 6d. 


Swansea coal prices remain little altered. Anthracite, 23s. to 
24s.; seconds, 20s. to 21s.; best large, 18s. 6d. to 19s. 6d., red vein, 
13s, to 13s, 6d.; rubbly culm, 6s, to 6s. 3d.; steam coals, 17s, 6d. 
to 18s. 6d.; bunkers, 11s. 3d. to 11s. 6d.; small, 8s. 6d. to 10s. 9d. 
House coal, No. 3 Rhondda, 16s. to 17s.; through, 13s, 6d. to 
14s. 6d.; small, 10s. 6d. to 11s. 6d. 

Patent fuel, 15s. 6d. to 16s, 6d. Coke, 14s, 9d, to 20s. according 
to quality. 











NOTES FROM GERMANY. 
(From our own Correspondent.) 


THE accounts given of the business done in iron and steel are, 
almost without exception, unfavourable ; if a slight improvement 
is noticeable in one department, another is, perhaps, in a worse 
condition than before, and the fact that many of the largest iron 
and steel works in Rheinland-Westphalia continue to reduce out- 
put and the working hours, show how exceedingly dull and hopeless 
the state of the iron business is, To all ap nce the worst has 
not yet been passed ; further reductions will take place in autumn, 
and consumers, therefore, show more reserve than ever, and the 
ironmasters, in order to keep their concerns moderately engaged, 
fill their stores and sell to foreign customers at ruinous prices. 
Stocks in crude iron are very heavy and increase from week to week, 
and it would certainly take some time to clear them even if demand 
became extensive. For many months past the consumption of 
the inland works has been very limited and only of the hand-to- 
mouth sort ; export in pig iron has been fairly lively, and shows an 
improvement o 250,000 t. for the first six months of present year, 
against the same period last year. In Silesia forge pig is firmly 
maintained at M. 60 p.t.; Bessemer, M. 58, 50 p.t.; basic, 
M. 58 p.t.; foundry pig, M. 58 to 63 p.t.; and hematite, M. 76 e 
Speigeleisen is offici uoted M, 95 p.t. free at works. A lifeless 
condition prevails in the and girder trade, and hoops likewise 
are exceedingly depressed. Plates and sheets and wire are in 
tolerably good call, and the demand for wire nails may even be 
termed brisk. The construction and machine shops continue in 
regular and satisfactory occupation; mining plant is in specially 





good request, while machine tools sell but slowly. The Billet 








Convention and the Coal Syndicate are reported to have agreed on 
granting the export bounty also in the last quarter of the present 
year, 

Consumption of coal is limited, showing a decrease even against 
last month ; stocks are naturally rising. One large mining com- 
oy in Westphalia is stated to have accumulated no less than 

,000 t. small coal on their various mines. During the first two 

uarters of present year output of pit coal in Prussia was 
209,233 t. higher than in the same period last year, while consump- 
tion was 295,987 +t. lower than in the first two quarters of 1900, 
Both engine and house coal are very weakly called for ; an improve- 
ment in the demand for the latter sort is generally anticipated for 
September. Several large glass works have, in consequence of 
strikes, deferred the placing of heavy orders that were usually 
given out at this time of the year, and the want of animation in 
all trades is naturally telling on the coal market most disagree- 
ably. From the Westphalian ports a fair business is done in 
coal to Holland and to Belgium; in the beginning of August 
205,000 t. more have been shipped down the Rhine than in the 
same month the year before. In Silesia coke is particularly 
languid. In Paskau, about 10 kiloms. from Miihrisch-Ostrau, in 
Silesia, layers of pit coal are reported to have been found. 

A falling off in the prices for girders is the only change that took 
place on the Austro-Hungarian iron market last week ; inquiry and 
demand for all sorts of iron are so limited that they could not 
possibly be worse. 

In Belgium the position of the iron trade continues depressed. 
At a tendering for sixty switches the Compagnie Baume Marpeut 
offered lowest at 4884f.; the next offer was 5334f.; while the 
highest offer was 16,770f. Also at other tenderings prices differed 
considerably. Sixty locomotives are expected to be given out in 
the course of the present month. Belgian export in iron during 
the first seven months of present year was 313,717 t., 271,748 t. 
being finished iron ; during the same period last year 384,415 t. 
were exported, 334,503 t. being finished iron. This shows a 
decrease of 18 iy cent. for the present year. Import in pig iron 
was only 95,787 t. this year, —_ 220,113 t. last year, and 
import in scrap iron fell from 49,000 t. to 24,000 t.; in manu- 
factured iron, however, 33,000 t. were imported this year, against 
6600 t. in the year before, and in hardware import during the first 
seven months of present year was 56,425 t., against 49,752 t. for 
the corresponding period the year before, 

The coal trade in Belgium is extremely languid, and shows 
symptoms of increasing weakness ; small dry sorts of coal have 
been offered at 8f. p.t. and less, stocks in small coal having risen 
alarmingly in consequence of a reduced demand for the brick and 
chalk industry. Also engine coal is being offered at ridiculously 
low rates ; 10f. to 13f. p.t. was taken last week. In spite of a fairly 
good export to France, stocks in the Mons district increase steadily, 
Only in anthracite some firmness is shown. During the first seven 
months of present year 2,525,022 t. coal have been exported from 
Belgium, against 2,925,777 t. in the yaya before, 2,013,507 t. going 
to France. Export in coke during the same period was 489,296 t., 
against 648,434 t. in the year before ; 326,352 t., against 373,619 t., 

oing to France. In briquettes a rise in export was perceptible, 
S91, 7 t. having been exported this year, against 328,622 t. in the 
year before; France consumed 255,125 t. this year, against 
185,978 t. in the first seven months of 1900. 

Merchant bars and girders are specially dull in France, and 
manufacturers find much difficulty in maintaining the low prices 
previously fixed ; if 170f. p.t. for bars and 180f. p.t. for girders can 
be obtained producers consider themselves rather fortunate. 
Official quotations are:—190f. p.t. for bars, and 200f. p.t. for 
girders ; 240f. p.t. for iron plates No. 2; and 170f. to 190f. p.t. for 
new steel rails, old rails being offered at 140f. p.t. 

Value of Greek import during the first three months of the 
present year was 25°66 million marks; value of export being 
14°06 million marks. Compared to the same period in the year 
before, value of import was M. 900,000 higher, while value of 
export shows a decrease of 1°5 million marks. 








THE NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 


STEAM coal market for large remains about same prices, but 
smalls are easier. House coal in firm request. Exports for week 
ending August 31st were:—Coal: Foreign, 45,801 tons ; coastwise, 
16,546 tons. Imports for week ending September 3rd :—Iron ore, 
10,020 tons ; pig iron, 1494 tons ; scrap, 186 tons; cement, 120 tons; 
sleepers, 1300 loads ; deals, 2925 loads ; pitwood, 2302 loads. 

Coal: Best steam, 16s. to 16s. 3d.; seconds, 14s. 6d. to 15s, 
house coal, best, 17s.; dock screenings, 93.; colliery small, 7s. 6d. 
to 8s. Pig iron:—Scotch warrants, 53s. 5d.; hematite warrants, 
61s. 3d. f.o.b. Cumberland prompt ; Middlesbrough, No. 3, 44s. 94d. 
Iron ore: Rubio, 14s. 3d. to 14s. 6d.; Tafna, 15s. 6d. Steel : 
Rails, heavy sections, £5 10s. to £5 17s. 6d. ; light ditto, £6 10s. to 
£7 10s. f.0.b.; Bessemer steel tin-plate bars, £5 2s, 6d. ; Siemens 
steel tin-plate bars, £5 5s,, all delivered in the district, cash, 
Tin-plates: Bessemer steel, coke, 15s. 3d. to 15s. 6d.; Siemens, 
coke finish, 15s. 6d. to 15s. 9d. Pitwood, 17s. 6d. to 18s., 
ex-ship. London Exchange telegram: Copper, £66 83, 9d. Straits 
tin, £116, Freights easier, 








TRADE AND BusINESSs ANNOUNCEMENTS.—MEsSRS. WOODHOUSE 
AND RIxson, of the Chantrey Steel Works, Sheffield, ask us to state 
that Mr. Henry Darlington, of Birmingham, will represent them 
in future. We regret to hear that the death of Mr. Rixson has 
rendered this new appointment necessary, 


TENDERS INVITED.—The Secretary of State for Foreign Affairs 
has received a despatch {from his Majesty’s Consul-General at 
Christiania, stating that tenders are invited by the Norwegian 
State Railways Department, not later than 3 p.m. on September 
25th, for the supply of 474 lamps for passenger coaches, and not 
later than 2 p.m. on October 2nd, for the supply of three turn- 
tables. Such particulars as have been received may be examined 
on personal application at the Commercial Department of the 
Foreign-office any day between the hours of 11 a.m. and 5 p.m, 
Besides Customs duties, the Norwegian Government give a 
preference of 15 per cent. to native tenders, 


New Founpry.—The E. W. Bliss Company has recently com- 
pleted a new foundry for making large and small work for its own 
machinery, presses, &c., and for outside orders. The building is 
116ft. by 200ft., of brick and steel construction. The centre bay 
is 62ft. wide between the columns, and 32ft. high in the clear. 
One of the side bays is 27ft. wide, and contains the core ovens, 
tumbling barrels, &c, The other side bay is 28ft. wide, two 
storeys high, containing machine tools. In the centre of this side 
are the two cupolas, 50in. and 42in. diameter, with a capacity of 
10 to 12 and 7 to 9 tons ~ hour respectively. At the end are the 
engine and boiler, and electric lighting, heating, and ventilating 
plant. The building has large skylights, and swinging windows in 
the upper part of the sides, above the side bays. There are also 
four 48in, ventilators, The central bay has two electric travelling 
cranes of 60ft. span, and 15 and 30 tons hoisting capacity. At the 
side are seven jib cranes, of 14ft. swing, arranged to overlap; four 
of these are on alternate columns, the others are against the wall, 
They were designed and built by the company. The post is 15ft. 
high, pivoted at top and bottom. The boom is of two steel 
pl with flanges inward, The trolley has four wheels, with 
wide flanges, the wheels running on top of the boom with a hanger 
suspended between the channels. One of the axles carries a rope 
sheave by which the trolley is moved along the boom. Each crane 
has a differential hoist. The store bins are under the building, 
with a lift to carry the materials to the charging platform. 
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AMERICAN NOTES. 


(From our own Oorrespondent.) 
New YorK, 

Tue report of the Interstate Commerce Com- 
mission just out gives the total mileage at the 
opening of the year at 193,345 miles, an increase 
of 4051 miles in twelve months, and of 29,748 
miles in ten years. The invested capital is given 
at 5,645,455,367 dols. Latest reports show copper 

roduction for first seven months of this year to 
pve been 155,887 tons, againot 157,589 tons same 
time last year. Exports of copper from January 
to July were only 56,851 tons, compared to 181,913 
tons same seven months last year. Shipbuilding 
appears to be gaining and new yards are pro- 
jected, one at Baltimore. Plansare being worked 
out to make the American Shipbuilding Company 
at Cleveland, Ohio, a great corporation, backed 
by the United States Steel Corporation and the 
Pennsylvania Railroad. The preparatory steps 
to this alleged combination was the partial pur- 
chase of the Bethlehem Steel Company by 
President Schwab, the next was the securing of 
control by the Pennsylvania Railroad Company 
of the two great steel plants, viz., the Pennsyl- 
vania and the Cambria ; the third is the reported 
control of the three large shipyards on the Pacific 
coast; and onthe Atlantic coast the yards at 
Baltimore ; Cramp’s, at Philadelphia ; Roache’s, 
at Chester ; Newport News Yard, at mouth of 
James River, Va.; the Sparrow Point Shipyard, 
near Baltimore ; and the new shipyard at New 
London, Conn, This schemecalls for a capitalisa- 
tion of several hundred millions, 

The financial situation is strong, and the market 
is in the hands of strong people. The general 
drift is upward, and apparently a speculative 
era isat hand. Best railroad stocks are largely 
concentrated. Railroad earnings, by showing 
large gains, are contributing to this confidence 
and tendency. Late reports show an increase of 
27,000,000 dols. in net earnings on 179 railways, 
aggregating 165,000 miles of road. Gross earn- 
ings have been steadily rising since 1897, 

The iron and steel situation is not very clear. 
A slight increase of production has been made in 
the striking mills. Prices are steadily advancing 
on all products made in idle mills. Consumers 
who cannot get material are greatly disturbed. 
There are reported attempts at settlement, but 
there seems to be no solid foundation for the 
rumours. 








LAUNCHES AND TRIAL TRIPS. 


OAKLEY ; steel screw steamer ; built by, Wm. 
Gray and Co., Limited ; to the order of, Mr. W. 
R Rae, Belfast ; dimensions, 352ft., 49ft. 6in., 
28ft. 3in.; to carry, cargo; engines, triple- 
expansion, 254in., 404in., 67in., by 45in., pressure 
601b.; constructed by, Central Marine Engine 
Works ; vessel averaged 11 knots; trial trip, 
August 238th. 

Rust; steamship; built by, David J. Dunlop 
and Co, Port Glasgow; to the order of, China 
and Manila Steamship Company, Hongkong ; 
dimensions, 295ft., 40ft. 6in., by 25ft.; engines, 
triple-expansion, 22hin., 37in., 60in., by 45in.; 
launch, August 29th. 

SaNsu ; steel screw steamer; built by, Tyne 
Iron Shipbuilding Company, Limited; to the 
order of, Elder, Dempster, and Co., Liverpool ; 
dimensions, 325ft., 45ft., 22}ft.; to carry, cargo ; 
engines, triple-expansion, 23in., 37in., 6lin., by 
42in., pressure 160 1b.; constructed by, Wallsend 
Slipway and Engineering Company; launch, 
August 29th, 

WHITGIFT ; steamship; built by, The North- 
umberland Shipbuilding Company, Limited; to 
the order of, Houlder, Middleton, and Co., 


London; dimensions, 393ft., 48ft., 31ft.; to 
carry, fully tons deadweight; engines, 
triple-expansion, 26in., 42in., 70in., by 48in., 


pressure 180 lb.; constructed by, Wallsend Slip- 
way and Engineering Company, Limited ; a speed 
of 13 knots was attained ; trial trip, August 30th. 

ALEXANDRIAN ; steamship ; built by, Wigham 
Richardson and Co., Limited ; to the order of, 
Fredk. Leyland and Co., Limited, Liverpool ; 
dimensions, 425ft., 464ft., 304ft.; to carry, 
passengers and cargo ; engines, triple-expansion ; 
constructed by, Wigham po Be na and Co., 
Limited ; launch, August 30th. 

BARENDRECHT ; steel cargo steamer ; built by, 
R. Craggs and Sons, Middlesbrough ; to the order 
of, Mr. Phs. Van Ommeren, of Rotterdam ; 
dimensions, 341ft. 3in., 47ft., 26ft. 64in.; to 
carry, 5600 to 5700 tons deadweight; engines, 
triple-expansion, 24in., 38in., 64in., by 42in., 
ressure 160 lb.; constructed by, Richardsons, 
Vestgarth, and Co., Limited; built under special 
survey to Lloyd’s highest class under three-deck 
rule ; launch, August 3lst. 

Corpy; steamship; built by, Joseph L. 
Thompson and Sons, Limited, Sunderland ; to 
the order of, The Corinthian Shipping Company, 
Limited ; dimensions, 331ft., 48ft., 27ft. 4in.; 
engines, triple-expansion, 24in., 40in., 65in., by 
42in., pressure 160 lb.; constructed by, John 
oe and Sons, Limited ; launch, August 

8 

NIGERIA ; mail and passenger steamer ; built 
by, Sir Raylton Dixon and Co., Limited ; to the 
order of, Elder, Dempster, and Co., Liverpool ; 
dimensions, 364ft., 44ft., 26ft.; to carrry, 90 
first-class and 60 second-class passengers ; engines, 
triple-expansion, 27in., 43in., 72in., by 48in., 
ressure 180 lb.; constructed by, Richardsons, 
ne and Co., Limited ; trial trip, August 

st. 








CATALOGUES. 


HOLDEN AND BROOKE, Limited, West Garton, 
Manchester.—Sheet No. 34, showing the various 
classes of goods made by this firm, includin; 
injectors, valves, gauges, oil separators, fee 
heaters, &c. 

Horack Sez, One Broadway, New York.— 
Booklet, entitled ‘‘Some Sea Specialities,” inter- 
spersed with admirably executed illustrations of 
American and European warships, and illustrated 
particulars of apparatus for use on shipboard, 








THE PATENT JOURNAL. 
Condensed from ** a Oficial Journal of 
a x 


Application for Letters Patent. 


*,* When inventions have been “communicated ” the 
name and address of the communicating party are 
printed in italics. 


28rd August, 1901. 


16,910. Burnine InFLAMMABLE LiQuID, J. Templeman, 
London. 

16,911 Exxcrric Switcu, F. W. Heaton and H. Smith, 
Salford. 

16,912. SupporTiInG OvERMANTLES, T. G. Hadley, 
Liverpool. 

16,918 Exectric Fietp Tarcst, C. Mitchell-Innes, 


York 
a Toy, M. E. Blackwood, Bodicote, Oxford- 
shire. 
16.915. Hus Banp Brake for Cycizs, 8. Tooms, 
Northampton. 
16,916. Titks, W. B. Heap, Birmingham. 
16,917. INTERNAL ComBusTION Morors, H. W. van 
en, Coventry. 
16,918. CoupLine and Lock for Cyciks, T. H. Eales, 
Coventry. 
16,919. Recoverinc Sotvents, C. O. Weber and I. 
Frankenburg, Ltd . Manchester. 
16 920, CYCLE-PROPELLING Mecuanism, A. T. Taylor, 
Halifax 
16,921. Too. Hoipgr, T. Ford and Son, Longton, 
ff 


Staffs. 
16,922. Meraiic Fiasks, 8. 8. Walker, Stratford-on- 


Avon. 
ss rong Mzrers, G. E. Wright and A. G. Sutherland, 
mdon. 

16,924. Stream Generators, F, Wigley and H. H. 
Mulliner, London. 

16,925. Srups, Siteeve Links, &c., M. Plotzker, Man- 
chester. 

16,926. Recoverrnc Mera.s from Orgs, J. Nicholas, 
Waterloo, Lancashire. 

16,927. *‘ UnTEARABLE Yapp,” F.C. G. Knibb and T. R. 
Towler, Woodford, Essex. 

16.928. Lamps, T. Fairlie, Glasgow. 

16,929. SiGNaLLING Apparatus, J. C. 8. Mackintosh, 
Glasgow. 

16,930. Composition for Removine Paint, G. Willock, 


jasgow. 
16,931. Couptincs for RaiLway Wacons, J. Stuart, 
lasgow. 

16.982. CanpLxesticks, J. W. Boyce, Cheltenham. 

16 933. CLasps for Hoss, E. N. Gaillard, Kingston-on- 
Thames. 

16,934. Tires, F. Wicks, Esher, Surrey. 

16,935. SeLr-susTaIntnc Gear for Hoists, R, Skene, 
London. 

16.936. CLippers, J. B. Le Maitre, Birmingham. 

16,987. Lock-stircH Sgaminc Macuings, J. Kohler, 
Manchester. 

16,938. CLEANING Fax, P. R. J. Willis.—(7. F. Lowery, 
United States.) 

16,939. TricczR Mecuanism for Guns, C. E. De Long, 
London. 

16,940. Locks, P. R. R. J. Pearce, London. 

16,941. Lamps, L. B. Codd, Nottingham. 

16,942. Cvc_e Support, W. H. Hayes, London. 

16,943. Recepracies for Liguips or Gas, L. J. Bizet, 
London. 

16,944. Revotvinc Supports for Vsuicies, B. J. 
Diplock, London. 

16,945. Batreriges, A. Rak, London. 

16.946. Transmittinc Sounp, F. T. Wonnacott, 
London. 

16,947. Typkwritinc Macutngs, J. C. Fell.—( Wyckoff, 
Seamans, and Benedict, United States.) 

16,948. Manuracture of ArtiFiciaL Ice, R. H. 
Harrison, London. 

16,949. VeHicLes for RatLways and Roaps, J. Taylor, 
London. 

—, Switcues, T. H. Marsh and O. D. Lucas, 


ndon. 

16,951. Makina Pocket Hegts of Socks, P. Donner, 
Liverpool. 

16,952. Putigys, R. Bibard, London. 

16,958. Apparatus for TRANSFERRING Goons, J. G. 
Delany and Lidgerwood Manufacturing Company, 
London. 

16,954. Cows for VentTiLator Suarts, J. Keene, 
London. 

16,955. ELECTRICAL INTERCOMMUNICATION, 
Wagenen, London. 

16,956. Cycte Lamp ATTracHMENTs, H. W. Chislett, 
London. 

16,957. Maxkrxc Disazo-pygesturrs, O. Imray.—{ The 
Farbwerke vormals Meister, Lucius, and Briining, 
Germany.) 

16,958. Boox-casgs, R. Hatch, London. 

16,959. SuspgnpERs, E. Reach, London. 

16,960. Srretcuine Fasrics, A. J. Boult.—(C. J. C. 
Gierisch, Germany.) 

16,961. Makino Rousxs, H. 

London. 
16,962. Maxryoc Rusxs, H. W. van Vollenhoven, 


A. Van 


W. van Vollenhoven, 


ndaon. 
—_ Fire-aroMs, C. Bittiner and F. E. Jaeger, 


ndon. 

16,964. Non-stippinc HorsxsHors, A. Rohrmoser, 
London. 

16,965. CoIN-FREED DgLIvery Macuing, A. S. Williams, 
London. 

16,966. ComptnaTion Hat Hook and Cup, E. G. 
Richards, London. 

16,967. CyLINDER for CONTAINING FLJ1Ds, M. Lachman, 
London. 

16,968. PHARMACEUTICAL Compounps, H. E. Newton. 
—(The Farbenfabriken vormals F. Bayer and Co, 
Germany.) 

—_—, CoIN-OPERATED Hart Racks, E. G. Lindheimer, 


ndon. 
16,970. Drawine in, &c., Suips’ Spars, B. Zielke, 


London. 

16,971. Motor Car Trrgs, F. Atherley, London. 

16,972. PNeumatic Tirgs, A. L. Cudey, London. 

16,978. LiQUID-DEFECATING AppPaRaTus, J. E. Hatton, 
London. 

16,974. Mate Garments, P. Loewy, London. 

16,975. Cure for Borrte Boxes or Racks, C. Richter, 
London. 

16,976. Screw Nots, G. C. Marks.—(The Crosby Com- 
pany, United states.) 

16,977. Drvino Pasty Mareriat, H. Kiickenhéner, 


London. 

16,978. Fittinc Beer Borties, A. and P. Schroedter 
and 8. uer, London. 

16,979. Etecrric Cut-out, W. J. Davis and A. E. 
Palmer, Birmingham. 


24th August, 1901. 


16,980. Frre-gscarg, E. Thorn, London. 
i a Pumps, M. Fraser and K. Hawkins, 


‘pool. 
16,982. Expitosion Enoaings, R. Donkin, Byfleet, 
Surrey. 
16,983. OpgNgeRS for Letters, A. Bullard, Newport 
} 


‘agne!l. 
16,984. APPARATUS for FILLING BARRELS, T. E. Coupe, 
Manchester. 
16,985. AUTOMATICALLY OILING AxLEs, J. Mitchell, 
Halifax. 
16,986. DispLaAYING SLEEvEs of Jackets, F. Mitchell, 
Bradford 


ord. 

16,987. Screws and Screw-privers, A. Willison, Man- 
chester. 

16,988. SELF-ACTING MutgEs, R. and J. Clegg, Man- 
chester. 

16,989. CoLLAPsIBLE Boxgs, G. W. King, Glasgow. 

16,990. Form of Suspension for M ’ Compass, 
F. W. Clark and Kelvin and J. White, Limited, 
Glasgow. 





16,991. Curtain Banps, R. Pattison, Glasgow. ’ 

16,992. Curtina Coat, W. E. Garforth, R. Sutcliffe, 
and W. Buxton, Leeds. 

16,998. Fezp Pumps, F. Wigley and H. H. Mulliner, 


mdon. 
16,994. ConpensErs, F. Wigley and H. H. Mulliner, 
ndon. 
16 995. Box Ksys, A. J. Oakes, London. 
16,996. Air Guns, W. Field, Birmingham. 
16,997. CuTrinc VEGETABLE Supstances, H. Colburn, 
Keighley. 
16,998. DispLayinc Pictures, P. J. Jackson and J. 
Hughes, Birmingham. 
= Cycige Gear, W. Howie, Manse, Ecclefechan, 


t ULF. 
af os Srgam Generator, J. Sohner, Kingston-on- 


ames. 
17.001. CLeat, 8. 8. Banker, Kingston-on-Thames. 
17.002 Toy Hoops, J. F. and D. H. Lewin, Notting- 


am. 
17.003. Rim Brake for Sarety Bicycies, G. Wallis, 
on 


ndon. 

17,004. Dress Fasteners, L. J. Sangan, Jersey. 

17.005. Dounte Sarety Cup for Cycuists, F. Molony, 
Dublin. 

17,006. Propuctne Zytonitr, C. R. Jackson, G. I. 
Levy, A Barnett, and T. R. Marigold, London. 

17,007. Wixnpow Biixp Ro.tigR Movuntines, P. C. 
Walker, Glasgow. - 

17,008. Rina Spinninc Frames, A. Hitchon, Accring 


on. 

17,009. Drum Winpinc Macuines, J. T. Battersley. 
Heywood, Lancs. 

17 010. Friction Ciurcues, H. 8. Hele-Shaw, Liver- 


pool. 

17.011. Lapres’ Betts, A. W. Patching and J. 8. Smith- 
son, Manchester. 

17,012. MouLDED ARTICLEs from Waste LeaTuHER, J. F. 
Butterworth and C. Marter, Manchester. 

17,018 PerperuaL Motion Rotary Encring, J. Ray- 
mond, Belfast 

17,014 Automatic WeicHING Macurng, W. A. Mather, 
Manchester. 

17,015. Kwyrrrep Unperwear, A. Turner, W. G. 
Jarvis, and G. Palmer, London. 

17,016. Stove, R. Herzberg, London. 

17,017. Winpow-sasH CaTcH or Fastener, W. Hope 


London. 
17,018. Device for Toastinc Breap, A. G. Thomas, 
ris ° 
17,019. ATTACHMENT for Watcu Cuarns, A. G. Thomas, 
Bristol 


17.020. Cycte Brake, W. J. Murphy and C. H. B. 
Nicholls, London. 

17,021. TypEwRiTER TaBULATING Device, B. Naumann, 
London. 

17,022. Woop FLoorine, W. H. Lascelles, London. 

17,028. Exectric CURRENT TRANSFORMER, H. M 
Hobart, London. 

17,024. Etecrric InsuLaTInc Materia, The British 
Thomson - Houston Company, Limited.—(W. C. 
Fish, United States.) 

17,025. E.ecrricat DistrrBuTion System, The British 
Thomson - Houston Company, Limited.—(4. D. 
Lunt. United States ) 

17,026. Exvecrric Circuir Breakers, The British 
Thomson-Houston Company, Limited.—(2. M. Hew- 
lett, United States ) 

17,027. Lock for ELEcTRIc Motor ConTROLLER HANDLES, 
The British Thomson-Houston Company, Limited.— 
(J. B. Lian, United States.) 

17,028. Evectric Brake System, The British Thomson- 
Prag Company, Limited.—(C. B. Barry, United 

tates. 

17,029. Licntninc ARREsTERS, The British Thomson- 
— Company, Limited.—(H. R. Sargent, United 

tates. 

17,080. Evectric InsuLatinc Marerrat. The British 
Thomson-Houston Company, Limited.—(W. le R. 
Emmet, United States.) 

17,031. Automatic CLutcHes, The British Thomson- 
po ae Company, Limited.—(4. 2. Everest, United 

tates. 

17,032. Turust Bearinos, F. W. Lanchester, London. 

17,033. Cover for Trrzs, W. P. Thompson.—(Koch and 


m, Germany. 
17,034. Preumatic Trre Pomp, H. Gltier, jun., and W. 
Taubenheim, London. 
17,085. Fire and CuyiszL Hanpies, W. H. Hoskins, 
Liverpool. 
17,036. Pencit SHarpengrs, H. W. Rodda, London. 
17,087. Toot Hotpgr for Turntnec Toots, K. Meier, 
London. 
17,088. RecrprocaL Cutters for Fasrics, A. Breese, 
Lond 
17,089. 
Lond 


17,040. Manvracrure of MusTaRp Fiovur, M. Lawes, 
mdon. 

17,041. Biscurr Ovens, A. Grant, London. 

17.042. Fry Trap, E. Talbot, London. 

17,043. Biotrine Pap, W. B. Silverlock, London. 


on. 
TELEPHONES for RIFLE RanceEs, C. R. Crosse, 


17,044. Purtinc Corn into Sacks, J. Biéckler, 
London. 
17,045. Driving Gear for Dynamos, O. Béhm, 


ondon. 
17,046. Bunes, R. Allerton and A. H. Williams, 


ndon. 

17,047. Nut-crackers, D. L. R. Rochlitz, London. 

17,048. Smoke Consumers, H. H. Lake.—(@. Boullet, 
France. 

17,049. Bp, G. Bogie.—({7. R. Johnston, Japan.) 

17,050. ScREw - cuTTING Macaings, K. Rohmer, 
London. 

17,051. Device for Cutrina Pirzs, K. Rdéhmer, 
London. 

17,052. Recorpinc ATTACHMENT to BEER Gtasszgs, C. 
M. Fritzsch, London. 

_, Fegpine Toxpacco into Macutnes, W. Rose, 

ndon. 

17,054. Ferrutes for WaLkiINo-sticks, J. Lyons, 
London. 

17,055. Fiurp Merers, A. E. Turner, London. 

17,056. WaTER-cLosETs FLusHING Apparatus, R. G. 
Howson, London. 

17,057. Utitistnc Tipgs as Motive Powsr, H. de 
Fuisseaux, London. 

17,058. Promotine Fue. Comsustion, W. P. Bonwick, 
London. 

17,059. Supports for BurNErs, A. Goodwin, London. 

17,060. Pepa Cranks for Cycies, W. J. Thomas, 
Alverstoke, Hants. 

17,061. Toot Hotpsrs, H. Baggett, London. 

17,062. ConnEcTING a TRAILING Car toa Bicycus, E. E. 
Sleath, Birmingham. 


26th August, 1901. 


17,063. Pistons and Pomp Buckets, C. H. Bowyer, 
Birmingham. 
17,064. YaRN Mgasurine Davicss, J. H. Holt, Man- 


chester. 
17,065. Pneumatic Paps for Trusses, R. J. Hayes, 
anchester. . 
17,066. ReoisTERING MecHANIsM for ELECTRIC METERS; 
. Kennedy, “ 
17,067. SteaM Pipe Jomrs, J. J. David and J. Sullivan, 


17,068. Rotary Enornzs, T. Dean, C. Starr, and R. H. 
Anderton, Halifax. 
17,069. Drax and Junction Inpicator, H. Dean, Bir- 
mingham. 

17,070. INCANDESCENT ExxEctric Lamps, A. L. Rein- 
mann, Live 1. 

17,071. Brake for Rattway Wacons, W. Harnden, 
Ashford, Kent. 

sa es Leaves for KitcHen Tastes, J. Norval, 


lasgow. 
17,078. Meratyic Courtine for CHarns, 8. Smith, 
Murrayfield, Midlothian. 
17,074. ImpRovep Exastic BRacgEx&t, W. Stdffier, Man- 


c. r. 
17,075. Bunas for Casxs, J. Ross and A. W. Mackenzie, 
RKdinburgh. 





17,076. PHorocrapHic Suutters, R. Schiittauf, Jena, 
ermany. 
17,077. O11 Cans, R. Giesen, W. Béishagen, and E. 


aeger, \ 
17,078. Brake for Roap Venicizs, W. Jorgensen and 
4 ivan, n. 
17,079. Gas Burner for IncanpDEscent Lames, A. Graf, 
Germany. 
17.080. Saw Bencues, N. Tailby, London. 
17,081. CugmicaLty Purge Campuor, J. Montgomery, 


London. 

17,082. Vapour Motors, R. Miiller and R. D. Bowman, 
London. 

17,083. Corsgrs, H. Allwright, London. 

17,084. Envetope Fasteninos, E. de Pass.—(Z. 
Carcedo, Argentine Republic.) 

17,085. Brush Houiper, C. B. Mackay, London. 

17.086 ImprRovep Bort.ies, R. H. Death and V. Crabb, 


ndon. 
17,087. Dryinc Stgam, T. C. Cambier and L. Leclerc, 


mdon. 

17,088. Dynamo ELEectric Macurinegs, M. W. W. Mackie 
and E. J. Glyn, London. 

17,089. Improvep Cutter for Meat, H. G. Voight, 
London. 

17,090. Repropuctne Picturgs, A. J. Boult.—(/ater- 
national Electrograph Company, United States ) 

17.091. Two-cycLe Motors, £. Koérting, London. 

17,092. Harz Restorer, V. Boriivka, London. 

17.098. Automatic Gas Licutzrs, C. E. J. Berthold, 
London. 

17,094. Dygsturr3, O. Imray.—(Farbwerke vorma’s 
Meister. Lucius, and Briining, Germany ) 

17.095. PanroorapH Escravinc MacuHings, W. H. 
Lock and M. Barr, London. 

17,096. Macuing Encravine, W. H. Lock and M. Barr, 


mdon. 
mo Purirign for Mippiines, J. H. Wallace, 
mdon. 
17,098. TURBINES ACTUATED by Steam, J. W. Graydon, 
mdon. 
17.099. Improvep Boots and Ss#oxs, J. Hoare, 
Londo: 


m. 

17,100. PHotocrapHic Tontnc Bats, C. K. Mills.— 
(La Société Anonyme des Plaques et Papiers Photo- 
graphiques A. Lumiere et ses Fits, France.) 

a ae Sivk and Wass Tvs, W. J. Minns, 


on. 

17,102 Rar Jornts, A. von Quillfeldt and Hoerder 
Bergwerks-und Hiitten-Verein, London. 

17,108. Ratt Jornts, A. von Quiilfeldt and Hoer<ecr 
Bergwerks-und Htitten-Vereiu, London. 

17,104. CLariongts, H. H. Lake.—(&. and A. Ramfone 
Freres, Italy.) 

17,105. PERFORATING Paper Sreips, J. S. Wright and 
G. A. Green, London. 

17,106. KgyHoie Protector, L. Lacroix and H. Bris- 
selet, London. 

17,107. CLEANSING Preparation, E. Merrillees, 

ndon. 

17,108. ApvEeRTISING Boarp or Patz, F. Mawer, 
Liverpool. 

17,109. Corn- FREED Apparatus, A. C. Argles, 


mdon. 

17,110. Fastextnes for Broocn Pins, H. Blessing, 
London. 

17,111. CorkscREWs or Extractors, A. B. Lindner, 
London. 

17.112. Propuctne Printinc Buocks, E. Hackh, 


ndon. 
17,118. BaTaine and Yacutine Dresses, I. W. Macco- 
lini, London. 
17,114. MacuineRy Sarr Movuntine, P. M. Sharples, 
London. 
17,115. Ratt Jornts, P. E. Gavin, London. 
17,116. Trouser Braces, G. Gundlach, London. 
be ne Nicut SicNaLiinec for Vessgis, H. C. Lockyer, 
ndon. 
17,118. Dispensinc AERATED Liquips, W. Hucks, jun., 


ndon. 

17,119. INsTRUMENT for ConpucTiING Liguip to Roots 
of Piants, J. H. Hallett, London. 

17,120. 


ndon. 
17,121. Om Cans, F. B. Grimshaw, London. 


Drivine Cranks for Cyctes, W. Hampson, 


27th August, 1901. 


17,122. Msrar Dowgt Ptates, A. L. Dugon, 
London. 

17,123. Furnaces, T. Westerby, C. Robinson, and J. A. 
Mackay, Leeds. 


17,124. MANUFACTURING PicTuRE Frames, T. 8S. Kend- 
rick, Birminghara. 

= FIRE-LIGHTING Apparatus, C. McCallum, 

iw. 

17,126. Wrxpow Tickets, W. Tunna, Glasgow. 

17,127. Fastentnc for Brush Heaps, H. 8. Dawson, 
Manchester. 

17,128. TRam-meTaL CLEANER, J. Perry, Plymouth. 

17,129. MANUFACTURE of YaRN, A. and H. Barra 


clough, Halifax. 
17,130. Cover for Topacco Pipgs, W. Pearce, Birming- 


17,181. Conpensinc Water, J. T. Pearson, Burnley. 
17,182. OvERHEAD TROLLEY Ling, R. C. Quin, Black- 


pool. 

17,133. Propuction of DesiccaTep MiLk, T. Kerfoot, 
Manchester. 

17,134. Taste Knives, J. N. Nutt.—(4. Johnston, 
Onited States.) 

17,135. PREPARATION of Looms, E. Taylor, Manchester. 

17,186. SHarts, J. N. Nutt.—(A. Johnston, United 


States.) 
17,137. CoLLAPsIBLE STRETCHER, K. Freuler, Man- 
chester. 
so Spark Arresters, E. J. M. Hilliar, Rhayader, 
01 


nor. 

17,189. Lirg Guarps for Trams, 8, Dean and A. J. In- 
stone, New Ferry, Cheshire. 

17,140. Spokes for Wuexts, F. W. Schroeder and J. 
Allan, London. 

17,141. PReEPARING Fiprovus MATERIAL, A. G. Brookes. 

G. 0. Draper, United States.) 
17,142. Lamp Firtincs, W. Bunting, Hollinwood, 
cs. 

17,143. Steam Borer Furnaces, J. Green. Burnley. 

17,144. Supportine Device for Brush Hoipgrs, A. 
O’N. Fox, London. 

17,145. Sockets for Door Botts, A. W. Hawes, 
London. 

17,146. Locks, W. E. and J. H. Parkes, Birmingham. 

17,147. Carp Fiat Grinpine Macurngs, J. Sccweroft, 
London. 

17,148. Fasteners for Curpoarp Doors, W. Crich, 

mdon. 

17,149. Letrer Sueets, E. Reach, London. 

17,150. Fastenrncs for Suirts, C. F. Hofmann, 
London. 

17,151. Fryrmse Macurng, E. M. Richardson, London. 

17,152. Game of “ Bripez,” H. B. Jeffery, London. 

17,153. Steam Enorng Governors, W. D. Wans- 
brough, London. 

17,154. Boot-REParRING Last, J. B. Hulbert, London. 

17,155. Hosprtat StretcHerR Bep, G. Stoker, London. 

17,156. StRETCHERS, Military Equipment Company, 
Limited, and G. Kirker, London. 

17,157. Rotary Enorng, C. Tuckfield, East Molesey, 


jurrey. 

17,158. Fan Heap SHaps, A. Walker, Hounslow, 
Middlesex. 

17,159. Hanp So_pErRtnc Toot, A. Millar, London. 

17,160. HERMETICAL SEaLino of Botrizs, J. Thompson, 
London. 

17,161. Macuine for Rotiwsae CowrrigurRED WIRE 
Gass, P. M. Justice.—(The Mississipi Glass Company, 
United States.) 

17,162. Maxine CorruGaTepD Saget Griass.—P. M. 
—— Mississippi Glass Company, United 
tates. 

17,163. SMOKE-coNsUMING FurnNack, H. E. Parsons, 


ndon. 
17,164. Garment Fasteners, 8S. E. Page.—(The 
Waterbury Butten Company, United States ) 
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17,165. Exvetopss, J. Sallade, London. 

17,166. Process of Castine ARTic.xs, F. Baldt, sen., 
London. 

17,167. Smartt Arms, H. H. Lake.—(Winchester Re- 
peating Arms Company, United States.) 

17,168. Macuings for WRapPING CONFECTIONERY, H. 
H. Lake.—(The W. M. Lowney Company, United 
States.) 

17,169. Corts for Stgam Generators, H. H. Lake.— 
(Motormobdile Company, United States.) 

7,170. Crgantne Sutps’ Hurts, A. M. Clark.—(J. C. 
Middleton, United States.) 

17,171. Gas, E. B. Cornell and W. C. Anderson, 
London. 

17,172. Fire Bars, H. H. Share, London. 

17,178. Castors for Carrs, J. Cooper, London. 

17.174. SELF-PROPELLING Macuryg, J. H. and W. J. 
Seott, Belfast. 

17,175. Typs Castine Moutp, F. W. Hews, London. 

17,176. Kervs for Apsustine Compassgs, E. Nickerson, 

mdon. 

17,177. Moror Veutcies, H. H. Lake.—{Motormobdile 
Company, United States.) 

17,178. Looms for Makino Corr Mats, O. Bullock and 
W. H. Forty, London. 

17,179. CarTriveg Ciips, Sir W. G. Armstrong, Whit- 
worth, and Co., Limited, and J. W. G. Simonds, 
London. 

17.180. Reautatinc Position of Trousers, F. W. 
Ingram and R. Hall, London. 

17,181. S1cuHTinc of Guns, A. A. Common, London. 

17,182. Printinc Macuings, H. E. Newton.—(2. Hoe, 
United States.) 

7,188. ANTIFRICTION 
Live 1. 

17,184. —_ Potss, H. Levey, Liverpool. 

i Trueine the SgatTinces of Taps, W. Dowie, 

lv 
17,186. Roorrne Tixgs, W. C. Joedecke, London. 
17,187. CeLtts of Primary Batrerigs, A. Lessing, 


Bzarinas, D. E. Kempster, 


mdon. 
17,188. Sarery Gear for Macuings, E. J. Lane, 


ndon. 

17,189. Caxgs of Soap, J. Alcock, London. 

17,190. Fiurp Mersrs, F. G. P. Preston and A. B. 
Mees, London. 

17,191. Macazines for Guns, P. Jensen.—(0. H. J. 
Krag, Norway.) 

7,192. Brake for Tramcaks, The British Electric 
Car Company.—(J. A. Trimble, United States ) 

17,198. Exgectric Switcurs, The British Thomson- 
Houston Company, Limited.—(Z. M. Hewlett, United 
States.) 

17,194. Exxcrric Arc Licut ELectropgs, The British 
Thomson-Houston Company, Limited.—(R. H. Read, 
United States.) 

17 195. ExTincuIsHER for CanpDLE Lamps, J. T. Tanner, 
London. 

— Box-coverRiInG Macuing, H. B. Blackinton, 

mdon. 

17.197. Caucrnine Lime, B. E. Eldred, London. 

17,198. Mustcau Instruments, H. H. Lake.—(Farrand 
Organ Company, United States.) 

17,199. Steam ToRBrnes, C. Weichelt, London. 

7,200. Motor Veuiciss, H. 8. Bishop and S. Schuyler, 
London. 

17.201. Srgam Generators, R. Allen, London. 

17,202. Tunrnc InstRCMENTs, I. B. Rosencrantz and 

__R. H. Lanyon, London. 

17,203. ALaRM WaistLEs for Cycizs, L. L. La Mere, 
London. 

17,204. Pickers for Looms, F. A. Wardwell, London. 

17,205. Envg.opgs, M. Fritsch, London. 

17,206. Rock Dritts, J. G. Lorrain.—(The Jngersoll- 
Sergeant Drill Company, United States.) 

17,207. Mustcat [NstRuMENTS, H. H. Lake.—( Farrand 
Organ Company, United States.) 

17,208. Moron Veuicies, H. A. Pryor.—(De Ploeg, H. 
Collies, Loustau et Cie., France.) 


28th August, 1901. 


17,209. Motor Bicycitz, J. Bradbury, Braintree, 
Essex. 
17,210. Frmgstpg AppLiancgs, T. G. Liller, Dublin. 
17,211. Lemon Wuir Tor, W. A. Thornton, Dover. 
17,212. Harr Curuer, F. R. Campbell.—(W. H. Camp- 
bell, Russia.) 
17,213. Crgzansinc Om, &c., J. and J. R. Smith, 
Keighley. 
17,214. Game of Vicoro, J. G. Grant, London. 
17,215. Supportinc TROLLEY Livgs, R. C. Quin and J. 
F. Simpson, Blackpool. 
7,216. ELECTRICALLY-PROPELLED VEHICLEs, S. J. C. 
D'Aintree, Liverpool. 
7,217. Hines, F. Doman, Amblecote, Staffordshire. 
17,218. Retorts for CaRBONISING VEGETABLE MATTER, 
P. R. de F. D'Humy, Liverpool 
17,219. MANUFACTURE Of FugEL, P. R. de F. D'Humy, 
Liverpool. 
17,220. Umpretias, W. J. Teer and W. Gosling, Man- 
chester. 
17,221. Brake for Cycizs, E. Tilston and 8. Salisbury, 
Manchester. 
7,222. Moron WueEgzs, J. Goodman, Leeds. 
7,223. Toorn for Srgam Navviss, D. L. Smith, 
Glasgow. 
17,224. Sargety Lamp, W. Ireland and R. F. Payne, 
Glasgow. 
7,225. Gotr Scorinc APPARATUS, 
Ow. 
17,226. Borries, T. H. Bill, Birmingham. 
17,227. Cast Iron Dotires, H. Moore and J. A. Crane, 
Birmingham. 
17,228. VenTILaTIoN Doors, C. McKerrow, Working- 





R. Ferguson, 


17,229. Setr-actinc Drarnine Cock, J. Forrest, Man- 
chester. 

17,230. Drop-powN BREECH-LOADING Guns, E. C. and 
F. H. Green, Cheltenham. 


17,231. Bac for Conrgctiongry, T. Kerfoot, Man- 
chester. 

17,232. Scatz Rewovine Devicz, E. E. W. Crossley, 
mdon. 


17,233. Securinc Puturys, J. and A. Stewart, J. Sin- 
gleton, and E. T. Waller, London. 

7,234. STEZRABLE ArrsHIP, W. Beedle, London. 

17,235. CARRIAGE Sprinas, F. Bolten, London. 

17.236. Tgst1nGc INSULATION of CaBLEs, E. A. Claremont, 
London. 

17.287. Porato Diccinc Macuine, The British Potato 
Harvester Syndicate, Limited, and C. J. Moulton, 
London 

17,238. 
London. 

17,239. Rosser Trres for Venictzs, 8. Ingham, 


PORTABLE Bepstgaps, T. A. Appleing, 


ndon. 
17,240. Letrer and Post Carps, A. J. E. Hill, Twicken- 


bam. 

17,241. Device for ADVERTISING, &c., G. Brown, 
Bristol. 

17,242. “THe Excetsion Screw,” S. Dalziel, 
London. ; 

17,243. Water Cart, E. F. Bailey-Denton, London. 

17,244. Recovery of Gotp, F. M. David, London. 

17,245. Wares, A. Reeve, London. 

17,246. TuimBies, W. Caithness, London. 

17,247. Pumps, W. and E. Allday.—(W. Hosken, South 
Africa.) 

17,248. Exorygs, C. H. Morgan, London. 

17,249. MaGNETO-ELECTRIC Macuings, F. R. Simms and 
R. Bosch, London. 

17,250. GALVANIsERS’ WasTE Liquors, E. G. Scott, 
Londen. 

17,251. Fastener for Neckwear, L. W. Willeringhaus, 
London. 

17,252. Szcurinc NeckT1Es on Couxars, A. A. Cunde!l, 


mdon. 
17,253. Moron Bicycigs, &c., A. Lavelly, Birming- 
mm. 
17,254. Macutne for Dicornc Poratoss, G. E. Horm- 
brey, Liverpool. 
17,255. Rock Dritts, R. G. Grant and P. C. Pope, 
Liverpool. 





17,256. Exxctric Cars, Siemens Brothers and Co., 
Limited, and A. Siemens, London. 

17,257. Roap Vruicurs, 8. 8. Straker, London. 

17,258. PapER-SELLING Apparatus, A. G. Bloxam.— 
(Zeitungsautomaten Gesellschaft mit beschrdnkter Hay. 
tung, Germany.) 

17,259. Expiosion Enoings, F. OC. Etschenberg, 
London. 

17,260. Printine from Encravep Drs, B. F. Nichols, 

mi 


17,261. HorsgsHoxrs, R. Donaldson, London. 
—, Improvep Exastic Bracevets, G. F. Herbst, 
mdon. 

7,268. Artiricia, TsstaH, H. F. and A. Gill, 
London. 

17,264. Facruiratina the INsgRTION of Lamp WICK3, 
T. S. Usborne, London. 

17,265. Saimts, D. MacRae, London. 

17,266. Insvutatinc Marteriat, J. Wigan.—(i¥. G. 
Carter and J. S. Cobb, New South Wales ) 

17,267. Katgiposcopic Errects, &c., J. O. Spong, 


London. 

17,268. Vatves for Pneumatic Tires, H. Lucas, 
mdon. 

17,269. Fexep-walgeR Heaters, J. E. L. Ogden, 
mdon. 


17,270. ViBRATION-AB30RBING CycLEs, A. C. Piper, 
C. E. Yetman, 


n - 
7,271. TYPEWRITING 
London. 

17,272. Mxgcuanism for Conveyors, W. J. Jenkins, 
London. 

17,278. CoLourrnc Marrers, J. Y. Johnson.—(The 
Badische Anilin and Soda Fabrik, Gerinany.) 

17,274. Courtine for Rartway VEHICLES, A. Wuthe, 


MACHINES, 


mdon. 

17,275. Mignon Bert and Rosgtrs, J. W. Roberts, 
London. 

29th August, 1901. 

17,276. Derectine the Anstractine of the Contents 
of Barrgxs, J. Wright, ire. 

17,277. Apparatus for ELEcTRIc STORAGE BarrERigs, 
M. Sutherland and E. Marcuson, London. 

17,278. Carts for TRaNsPoRTING ELEctRic Drums, 
O. M. Robinson, Liverpool. 

17,279. SHotrine Rartway CARRIAGE Doors, R. Drum- 
mond, Glasgow. 

17,280. GaLitEy for Painters, F. W. Adams, East- 


bourne. 

——, ‘* DERMATENE,” R. C. Robertson, Dumferm- 
ine. 

17,282. INcanpEscentT Evectric Lamps, B. M. Drake, 
G. S. Ram, and The Nernst Electric Light, Limited, 
London. 

17,2838. PHotocrarutc Fitms, H. O. Cooper, J. Rear- 
don, and W. Beresford, Liverpool. 

17,284. Boot-TrEEs, F. H. Wills, Northampton. 

7,285. ELecrric BurGLAR-PROOF Casgs, G. L. Hogan, 
London. 

17,286. Dispersinc Smoxg, P. Winn and A. H. Wilkes, 
Birmingham. 

17,287. INcaNpEsceNT Lamp SHapg, G. Birch and 
H. wman, Manchester. 

17,288. WRapPING for PostaL Purposss, J. W. Wiggin, 


Birmingham. 

17,289. StoppeRinc Botties, W. Wolstenholme, 
Sheffield. 

17,290. Tramway and Raitway Raizs, J. Whitehead, 
Birmingham. 


17,291. Detivery of Liquip, A. Smit. Manchester. 

17,292. Gas-propuctnc Piant, T. H. Oswald and F. 
E. Bowman, Manchester. 

17,293. WaTERPROOF Cover for Car Szat, J. Parkhill, 
Glasgow. 

17,294. Looms, W. Tetley, M. E. Hodgson, and G. 
Hodgson, Limited, Halifax. 

17,295. Looms, W. Tetley, M. E. Hodgson, and G. 
Hodgson, Limited, Halifax. 

17,296. TrLEs, H. Strube, Berlin. 

17,297. Cash Recisters, A. Gerdes, Berlin. 

17,298. Mitursc and Tursinc Larue, E. Austin, 
Leeds. 

17,299. Burxps, B. Jones, Swansea. 

17,300. Lamps, G. R. Hislop, Glasgow. 

17,301. Baty, M. Katzenstein, Berlin. 

17,302. CLoTHLEss Puppinc Steamer, E. Ellam, Croy- 


Innes - Baillie, 





on. 

17,303. Razors, M. 
mdon. 

17,304. Atracutnc Lapgis to Borries, F. B. Pye, 


SHARPENING 


on. 
17,305. ATTACHING LapzLs to Wacons, &c, F. B. Pye, 
ndon. 
17,306. Borter AsH DiscHaRGcE Apparatus, H. W. 
Miller and C. Mancha-Bennett, London. 
17,307. DamprncG Device, O. Tischler, London. 
17,308. WasHABLE and WaTerPRoor Carpgt, W. Mont- 
gomery, Addlestone, Surrey. 
17,309. Gamz Mecuanism, N. Thorning, London. 
17,310. Domestic Cooxinc Stoves, L. Scott, 
London. 
17,311. ReGuLATING SpgEp of Prime Movers, R. Bibard, 
London. 
17,312. SyNcHRoNIsING TURRET Crocks, T. J. Murday 
and The Standard Time Company, Limited, London. 
7,318. AceTyLeNg Gas Lamps, J. C. Merryweather, 
London. 
17,314. VenicLe Tires, J, H. Barry, London. 
7,315. Coupiine for Rattways, H. 8. Steel, London. 
17,316. Correct Om Parntine, L. Fischer, London. 
17,317. Sprinc SHADE-ROLLERS, W. G. Wiesener, 


London. 
17,818. Ram Jorsts, G. T. Perkins and M. Hill, 


London. 

17,319. Heatinc Merat, A. J. Boult.—(J. £. Goldschmid, 
Germany.) 

17,320. ELEcTROLYTIC MaNuracToRE of CHLorarss, P. 
E. C. Corbin, London. 

17,321. Nor Locks, C. Nasu, London. 

17,322. Sscurrnc CHatns Toceruer, E. Bolland, 
London. 

17,323. Denstryinc Metats, A. J. Boult.—(J. 
Miskolezy, United States.) 

17,324. Betts for Lapres’ Skirts, H. Sehlbach and T. 
Whiting, London. 

17,325. Caeck VaLve for Fiurps, J. C. Hansen-Elleham- 
mer, London. 

17,326.. Sgamiess TosvuLaR Meta Bopigs, H. R. 
Keithley, London. 

17,327. Mountinc PHotoorapus, La Société Derepas 
Freres, London. 

17,328. Cycuinc Apparatus, F. A. L. Jones, London. 

17,329. CoMBUSTIBLE FLUID for LicutTtna, A. A. Masters, 
London. 

17,330. ADVERTISING CLocks, A. L. Perret and C. More, 
London. 

17,331. PresERvinG Ecos, C. T. V. Bruun, London. 

17,332. SappiEs for Cycizs, T. Boyd, London. 

17,333. CoIn-FREED MecuanisM, J. W. North, London. 

17,334. ComputTina Apparatus, C. G. Beale, London. 

ay one Rotary Kwyittinc MacuInes, C. H. Aldridge, 

mdon. 








SELECTED AMERICAN PATENTS. 
From the United States Patent-office Official Gazette. 





673,244. CENTRIFUGAL OR Fan Pomp, S. C. Davidson, 
Belfast, Ireland —Filed October 11th, 1899. 

Claim.—(1) A centrifugal fan or pump, the rotary 
member of which has blades arranged in substantially 
drum form, said blades forming ports between them 
for the outflow of the fluid, and the blades in effect 
thickened towards their outer sides to reduce the 
exterior sides of the ports to less width than their 
interior sides. (2) A centrifugal fan or pump, the 
rotary member of which consists of numerous blades 
arranged to form between them ports for the outflow 
of the fluid, said blades arranged in approximate 
coincidence with axially radial planes, and formed on 





their opposite faces to diverge from such planes 
toward their outer edges in such manner as in effect 


673,244 





ee ae 
to gradually thicken the blades, and the outer edges 
of the blades bent back to enclose the inactive space 
formed by such divergence. 


673,280, PressuRE BaLance Swiver Jornt, 7. W. 
Moran, Louisville, Ky.—Filed December 20th, 1900. 

Claim.—In a pipe joint, the combination with the 
socket section provided with annular bearing surfaces 
at each side thereof, and having gasket chambers out- 
side of said bearing surfaces, of the slotted section 
fitting within said socket section, and resting upon 
said bearing surfaces, said slotted section fitting 


[673,280] 
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within and having an anru’ar bearing against the 
peripheral wall of one of the said gasket chambers, 
and having a stem, the end plate fitting over said 
stem, and within, and having an annular bearing 
against the peripheral wall of the other of said gasket 
chambers, means for securing said end plate in place 
upon said stem, and the gaskets in said chambers, sub- 
stantially as specified. 


673,379. Switch anp SicNaL Mecuanism, M, L. 
Byers and T. Shafer, Logansport, Ind.—Filed Decem- 
ber 4th, 1900. 

Claim.—In a device of a character described, the 
combination of two revoluble plain discs having sub- 
stantially parallel axes, each of said discs having a 
peripheral notch adapted for receiving and engaging 


(673,373) 
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the other of said discs, the engagement of one of said 
notches locking its dise against motion in either 
direction, a switch connected to one of said discs, 
mechanism for moving said switch and the disc con- 
nected therewith, and mechanism for moving the 
other of said discs for the purpose set forth, sub- 
stantially as specified. 


673,631. Rivetine Macurye, J. H. Allen, New York, 
N.Y.—Filed March 6th, 1901 

Claim.—(1) In a riveting machine, the combination 
with a compression-link member one end of which is 
in connection with a movable riveting head, and the 
other end pivotally connected to the power member of 
an operating engine, said link member having 
trunnions on opposite sides thereof, and formed in- 
tegrally therewith, of two tension-link members, 
each pivotally supported at one end upon one of the 
trunnions of the compression-link member, and on 





the opposite end upon a stationary portion of the 
frame, substantially as set forth. (2) A compression- 
link member for a riveting machine having a cutaway 
portion near one end, and a thrust-bearing contiguous 
thereto, and formed in a web which connects the 
otherwise bifurcated portion of the link members 
together ; and having trunnions formed integrally 
with the said link member, and projecting on opposite 
sides thereof, said trunnions adapted to r.ceive the 
ends of tension-link members, substantially as set 
forth 


673,901. Mixer and VaporisEr for Gas Enotnzs, J. 
Eckhard, Brighton, N.Y.—Filed September 11th, 
8 


99. 

Claim.—In a vaporiser for gas engines, the combina- 
tion with a shell or casing, having the double side 
walls with the passage between them surrounding a 
central chamber, the threaded portion upon the casing 

dapted to + the chamber with the inlet-port of 
the engine cylinder and the passage leading from the 
passage around the generating chamber to the exhaust 
port of the engine, of an air inlet passage, the check 
valve in the chamber normally closing the latter having 
the stem, the bearing fortaing a guide for the latter, 
the spring arranged between the bearing and the valve 








and the oil inlet passage entering the chamber above 
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the valve, permitting the oil to be fed continuously 

into the generating chamber. i 

673,935. Evectric Licutine Systam, A. J. Wurts, 
Pittsburg, Pa.—Filed April 21st, 1899. 

Claim —2) In an electric lamp wherein a glower 
composed of rare earths or a mixture thereof is the 
incandescing body, #n e’ectric heater included in the 
low-potential secondary of a converter, and an electro. 
maguetic device in circuit with the glower, the said 
electro-magnetic device being operatively connected 
with a circuit-br:ating switch in the heater circuit, 


673,935] 
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(2) An incandescing electric lamp of the described 
type consisting of a filament or rod of refractory 
material, in combination with means for heating said 
filament or rod to tbe desired current-carrying 
capacity, said heating means being included in the 
low-resistance secondary circuit of a converter, the 
primary of which is included in circuit with a source 
of electrical energy, the arrangement being such that 
currents of relatively great heating capacity are 
generated in the heating means, substantially as 
described. 

674,021. Asn Evector, H. See, New York, N.Y¥.—Filed 

January 25th, 1901. 

Claim.—(1) In combination with a vessel and with 
an ash ejector of the type wherein ashes are ejected 
overboard by means of a water jet traversing a dis- 
charge conduit, a separate branch conduit communi- 
cating directly with the bilge of said vescel and with 
said discharge conduit between the points of inlet to 
said discharge conduit of the ashes and the water jet, 


67402) 
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substantially as described. (2) The combination in 
an ash ejector of the type herein set forth of the 
hopper 1, having cover 2, the inclined ashes-discharge 
pipe 7 communicating with said hopper, the inclined 
air chamber 10, the water inlet pipe 11 communi- 
cating with said air chamber, and the water-discharge 
pipe 14 arranged to deliver a water jet into pipe 7, 
substantially as described. 


674,057. GrinpINno or CrusHine ROLL, 7. A. Edison, 
Llewellyn Park, N.J.—Filed May 23rd, 1893. 

Claim.—In a grinding or crushing mill the combina- 
tion of the two side frames, each made in two parts 
with essentially parallel abutting edges, connecting 
bolts passing through sleeves cast integrally with the 
sections of the side frames to permit relative move- 
ment of said sections, a compression plate connected 
to one section of each side frame, a second compression 





plate connected to the connecting bolts on each side, 
compression springs between said plates tending by 
their elasticity to hold the sections of each side frame 
together, two shafts carried in bearings in correspond- 
ing sections of the side frames, grinding or crushing 
rolls carried by said shafts, two driving shafts 
mounted seman = line with the shafts of said 





rolls but in stationa: rings, gearing between said 
driving shafts, bbl 4 tions between the 
and the corresponding shafts of the 


pai Boeny nd hii lis and spacing blocks between 
n or crushing rolls and sp: 
re adjacent sections of the side frames, substantially 


as set forth. 
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SUNDAY WORK ON RAILWAY BRIDGES. 





In nearly all cases of renewal or construction of bridges 

n railways, although the girders may be made, fitted 
‘ ether, and even partly riveted on week-days, yet the 
cn on site has generally to be done on Sundays, when 
the traffic is always at its easiest, and the number of 
trains the least. — : ' var 

Whilst the railway is being constructed, and is in 
charge of the engineer, matters are, from his point of view, 
much more simple; and provided there is no damage 
done to surrounding property, and no delay caused along 
the roads, footpaths, or canals intersected by the new line, 
all goes on well. But immediately the line is opened, 
and the authority rests not with the engineer but with 
the traflic manager, the claims of the traffic become 
supreme, and the engineer who may have to renew or 
reconstruct must always, as his first and chief considera- 
tion, provide for the running of trains with no delay, and, 
of course, without accident. In practically every case 
the engineer will have to go to the traftic manager before 
he can do any important work on any of the bridges, and 
an arrangement will have to be made with the traflic 
department as to the most convenient time in which the 
work can be done. Most frequently this most suitable 
time will be Sunday, and a few remarks on Sunday work 
may be of interest. 

The first consideration is that all work shall be done 
quickly, that all parts shall be fitted ready for going 
together, and that there shall be no hitch from beginning 
toend. Hence it becomes necessary to study minutely 
every detail of the work that is to be done. 

Generally there are two roads over the bridge that is to 
be reconstructed, and in most cases it is found practicable 
to block one road for one Sunday, and to this end the 
design of the renewal should be adopted. If one road 
is left open for both up and down traftic this is generally 
found to be sufficient for the purpose for one Sunday. 
On some lines where the traffic is not heavy it is found 
practicable to close one line for perhaps two or three 
days, together with the Sunday, but this is the exception 
and not the rule. It must now be considered whether there 
are cross-over roads in both directions from the bridge 
for trains to get over to the other side and back to their 
own road ; if the existing cross-over roads are too far 
away, and it would not be easy for a pilotman to work 
the traflic, special cross-over roads must be constructed. 
These must not be quite close to the bridge, but a length 
of road should be reserved on each side of the bridge 
under reconstruction sufficient for cranes to work, perhaps 
for girders to be stacked, and probably for a van contain- 
ing accommodation for the workmen engaged on the 
work. Where cranes have to work from, say the down 
line, to place girders across the bridge for the up line, 
whilst the cranes are at work—between trains, of 
course—both lines are blocked, and it will often 
at this point be found that there is some little 
hitch, and the cranes have to be shunted out of the way 
of acoming train. The use of a spare length of rails for 
the crane—and its engine if the crane is hand worked— 
to shunt off the running road out of the way will now be 
seen, and it will be found that this will occur much more 
often than is at first anticipated. In some cases where 
existing cross-over roads are at some distance away and 
have been used, it has been found that the crane has to 
run quite a long distance, perhaps even a few miles, 
before it can get out of the way of the coming train. 

On the other hand, the temporary cross-over roads 
should not be too far away from each other, or the pilot- 
man will find great difficulty in working the traffic with- 
out an elaborate system of signalling quite out of keeping 
with ordinary bridge renewals. It is, of course, necessary 
that a competent pilotman should be on the site in 
charge of the trains; he should travel with them from 
point to point, and in the case of two trains, one following 
the other in the same direction, should walk from one 
side of the bridge when he leaves the first train, over the 
bridge to the point where the second train is stopped for 
him to take it over the bridge. In most cases it will be 
necessary to fix special signals in both directions from the 
bridge, and home and distant signal arms will be required 
as in the ordinary signalling on the railway. Sometimes 
where the renewal is on an important line, and when the 
single-line working is continued on the week days, it is 
found desirable to construct a double line of rails close 
together, as in Fig. 1 below, and by this arrangement 
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facing points are avoided and the signalling is greatly 
simplified. 

Of course, this will only hold good for the one side of 
the bridge under construction ; when the remaining side 
has to be done the rails have to be diverted to the other 
side or line on the bridge, and the same system of sig- 
nalling gone through a second time—Fig. 2. 
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Tt may here be pointed out that it is very advisable to 


make each side of the bridge or system of girders under 





one road independent of the remaining sides or girders 
under other roads. If the bridge is one constructed with 
two-face girders and one centre girder only—Fig. 8—great 
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difficulties are found in the renewal or reconstruction of 
one-half of the bridge at a time. The old centre girder 
must be kept in its position to support the down road at 
the time that the up road is blocked, and it is clearly im- 
possible to get another centre girder into its position 
until the old centre girder is removed. If, on the other 
hand, each road is carried by two girders, either in the 
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form of two main girders with cross girders—Fig. 4—or 
as trough girders under each rail—Fig. 5—the renewal 
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becomes a comparatively easy matter, as the girders are 
self-contained, and may be lifted out without disturbing 
the girders under the other roads. 

In the case of the renewal of a bridge having two main 
girders only for two roads—Fig. 6—the renewal is some- 


7 
re 


what hopeless, there is generally not enough room in the 
‘* six-foot” to allow another girder as acentre girder to be 
placed there, and stronger main girders cannot be placed 
at the sides until the old girders are removed, which, of 
course, cannot be done whilst traffic is running over the 
bridge. The only practicable course in this case is either 
to strengthen the main girders by placing columns under 
them, or by supporting the cross girders on timber trestles 
until the main girders can be taken out and others put in 
their place. 

The various questions arising out of the employment of 
men and cranes require very careful consideration. In 
how many pieces should the girderwork be lifted into its 
place in the bridge? In some cases, probably, the ques- 
tion is decided by the weights of the various girders and 
by the lifting power of the available cranes, but in more 
frequent cases, especially in the instances of bridges of 
moderate or usual span, over roads, footpaths, and canals, 
the matter is open to the views of the erector who may 
happen to be in charge of the work. If the girders are 
comparatively light, and can be moved by means of jacks 
or rollers to their place, even if it requires to do this a 
force of twenty to thirty men, is it worth while to send a 
travelling crane to the work? Ifthe work cannot be done 
with less than twenty-five men in thirty-six hours, will it 
be better to do all the work at once and work the men in 
relays of, say, twelve hours each, or would it be preferable 
to work in twelve-hour lengths on three successive 
Sundays? If it is true that one crane is equivalent to 
twenty men for lifting purposes, but that the twenty men 
are also required on the ground in any case for other 
purposes, should the crane be sent ? 

All these questions must be decided by the engineer 
in charge of the erection of the work on the site, but as a 
rule, and all other things being equal, it may be said 
that the work of railway bridge reconstruction, like that 
in a dentist’s surgery, should be done quickly, and that 
cranes should be used wherever it is possible to employ 
them, even if they may not be essentially necessary to 
the lifting of the girders. Even if the twenty men are 
standing idle whilst the crane is working, time will be 
gained, and that is all and everything. 

With regard to night shifts or relays of men, this is 
very undesirable. In the first place, the men are much 
inconvenienced in getting to and from work, and they 
lose much rest in travelling. Work done in the night- 
time by artificial light is never quite so satisfactory as 
that done in daylight; the men do not work as well, and, 
as a further consideration, the supervision cannot be as 
perfect. The erector will have to leave the work in the 
hands of one or other of his subordinates whilst he is off 
duty, and whilst they are “changing guard” it is quite 
impossible for one to explain to the other all the points 
that are required for continuous and perfect supervision. 

It is very necessary that all the girder work shall be 
carefully fitted together before it is brought upon the 
bridge. Every part, including all packings and all bolts, 
should be put together by the men who are to do the actual 
erection, and this should be done on the railway company’s 
land, or in their own depéts. The contractor who pro- 
vides the girders will, of course, mark the different parts 
for erection, but the writer has known great distress and 
trouble caused, with considerable loss of time and temper, 
through the parts not being properly marked by the con- 
tractor. Sometimes packings or bolts cannot be found, 
and with the knowledge that traffic must be resumed over 
the bridge in so many hours, the lot of the erector is not 
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a happy one. The writer has known one case in which 
three hours were lost owing to the girder work not being 
sufficiently marked—different parts of the structure had 
to be tried in different places to see whether they would 
fit—and even the main girders had to be turned end for 
end, and when thirty or forty men are waiting the result 
of this trial, and the traffic inspectors are stamping their 
feet impatiently, the delay is most vexatious. 

Of course, it is worse when a piece of the girder work 
is wrongly marked even than when it is not marked at all, 
and for this the erector should be very careful to have all 
and every one of the parts temporarily erected, under his 
own eye, and by his own men, in order that he may be 
easy on this point. A delay of a few days at the pre- 
liminary erection is nothing in comparison to the delay of 
an hour at the site. 

If the girder work is painted by the railway company 
after its delivery and before its erection, great care should 
be taken not to paint out the erection marks. The writer 
has knowledge of one case where this point was by some 
means overlooked, and the painters, not having been 
specially warned, evidently did not think at all about it, 
and stupidly went to work and painted out the whole of 
the erection marks. It need not be said that the state of 
mind of the bridge inspector at the last, was distinctly not 
better than it was at the first. 

It will generally be found advisable to lift on to the 
bridge complete in one piece as heavy a portion of the 
work as the cranes will allow. If possible the girders 
under one road with cross girders riveted, longitudinal 
rail timbers in place, and even the rails and chairs fixed 
on the longitudinal timbers, should be lifted on to the 
abutments at once. This will be found much better than 
lifting the main girders one by one, lifting the cross 
girders singly, and riveting together on site. In the first 
place the riveting is better done when there is no need 
for haste, the fitting of the various parts is better done, 
and much invaluable time is saved. Even if it is not 
practicable to lift the main girders at once with the cross 
girders, it will be found a great saving of time to fasten 
all the cross girders together on to baulks of timber, of 
course at the proper distance apart, and lift the lot at 
rae me into place between the main girders previously 

xed. 

In the case of riveted floor plates this is especially 
necessary, as it must save a considerable amount of rivet- 
ing on site which otherwise would have to be done whilst 
the line was blocked, and under pressure from all the 
traffic inspectors who may happen to be on the ground. 
Here again a little extra first expense is the more correct 
economy. 

The removal of old bridgework is frequently the cause 
of more trouble than is the fixing of the new girders 
which take their place. In the early days of railway 
construction it was thought necessary to hold down the 
girders by firmly fixed tie bolts in all sorts of positions, 
and in a great many cases it was considered that cast iron 
base or bearing plates should be provided, and even the 
base plates were firmly bolted down by long bolts. These 
have all to be cut away before the new girders can be 
fixed. In some cases it is found that a continuous cast 
iron bed plate is fixed along the whole abutment under, 
perhaps, six or eight girders, the girders being firmly 
wedged to the bedplate by wrought iron wedges, that, of 
course, it is next to impossible to drive out of their 
position. Sometimes tie bolts of two or more inches in 
diameter will be found buried in brickwork, the existence 
of which, previous to the Sunday on which the work is to 
be done, had not even been suspected. To cut away the 
wedges, or to cut out the 2in. bolt, is a fairly long task, 
even with a sufficient number of men to do the work, 
and it has been found in such cases that the cutting 
away of such bolts, &., takes up more of the available 
time than even the fixing of the new girders. 

Here we see the necessity for a careful examination of 
the old work, and even of any of the original drawings 
that may happen to have survived, with the view of dis- 
covering such hidden bolts and ties. 

In other cases, such as the renewal of swing bridges 
where the girders only may be renewed without disturb- 
ing the roller supports, or if there are main girders and 
cross girders that have, by reason of their weight or some 
other cause, to be removed singly and separately, there 
may be a considerable number of bolts to take out on the 
Sunday that the renewal is done. These bolts could 
very easily be taken out on week-days, one by one, well 
oiled, and replaced. If such bolts are broken or damaged 
in this cutting out, new bolts, also well oiled, should be 
put in their place, and it will be found that this is a great 
saving of time and trouble in the Sunday’s work. 

Ifit is necessary—say, in the case of the renewal of 
any old bridge with main girders, cross girders, and floor 
plates —to cut the old structure to pieces, a careful 
estimate should be made of the weight of the old structure, 
with the view to the removal of the old work in as large 
pieces as possible. The writer has known of one instance 
where fifteen hours were occupied in very laborious work 
in the cutting to pieces of an old structure, the weight of 
which complete was under 20 tons. This weight could 
have been taken away by a couple of 10-ton cranes-at one 
lift, and deposited at the side of the line on a temporary 
platform ina very few minutes, and the cutting to pieces 
could then have been done at leisure, and as it was 
found convenient. All old work should be carefully 
examined, and, so far as is found practicable, all cutting 
should be done before the Sunday work is begun. 

In practically all cases of bridge renewals a consider- 
able amount of stripping could be done previous to the 
Sunday ; for instance, the ballast could be removed and 
wheeled away, and floor timbers, such as planking and 
ballast boards, could be carried away.. The tie-bolts 
and transoms connecting longitudinal rail timbers must, 
of course, remain until the last train has tun over the 
bridge, but the nuts of the bolts should be removed, well 
oiled and replaced, unless in this case also it is found 
possible to lift the two longitudinal timbers, cross transoms, 
tie-bolts, chairs, rails, and everything, away at one time, 
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Of course it is necessary to provide some description of 
a screen fence or hoarding if the bridge under reconstruc- 
tion is over an important road. Horses in vehicles are 
easily frightened at the sight of clouds of steam, or, in fact, 
at the appearance of anything that is out of the ordinary, 
and an action will probably lie against the railway company 
if any damage is caused through the lack of sufficient hoard- 
ing and fencing. It is also very annoying to have large 
crowds of men and boys gazing at the work in hand, 
especially when they express loudly their criticisms on all 
operations that are going on. If such fencing or 
hoarding is erected, it is nearly always necessary to 
have watchmen to look after it, and the public, and 
their horses; and, of course, it must be efficiently 
lighted and protected at night, and in darkness. In 
some cases it is even necessary to employ the police 
for this purpose. But, at the same time, it is not neces- 
sary to overdo the thing, and literally to box up the work 
so that no one can see anything of what is going on. 





al] parties engaged take to the work more easily, and | high-pressure valve is of the piston type, fitted with soliq 
much trouble is saved. For example, on one line it was | rings. Steam is admitted in the middle of the valve, ang 
found that a series of bridges were of the same design and | it exhausts top and bottom, so that the casing and the 
about the same strength, and these were strengthened | stuffing-box is only subject to the pressure of the inter. 
consecutively with great advantage to all parties con- | mediate receiver. The top part of the valve is larger in 
cerned. The old lattice girders were removed from the | diameter than the bottom part, thus balancing the weight 
bridge one by one, the traftic being in the meantime carried | of the valve and its spindle, ks. The intermediate-pres. 
on temporary girders and trestles whilst the girders were | sure and low-pressure valves are of the single-ported }) 
out. The girders were then laid on their sides and | form, fitted with springs at back. The pistons are of 
OO, by additional plates and stiffeners. After | box section, with springs of Ramsbottom type fitting into 
being strengthened in this way, the girders were replaced | the carrier ring, so that each spring can be withdrawn 
and a stronger floor added. It was found to be a very | without disturbing the piston. The piston-rods are fitted 
manifest advantage that all the bridges followed each | with oil trays fixed to the bottom of the glands and con. 
other, and the work was much more easily done. _ nected by a pipe to cylinder oil boxes. The connecting. 

Enough has been said to show that the renewal of rods are extra long, 54in. between centres, to ensure 
bridges of small or ordinary span is a subject requiring | smoothrunning. The reversing shaft is placed behind the 
the close personal attention of the engineer. Larger | engines, leaving the front perfectly open, and giving easy 
spans, where bridge superstructures are taken off and put | access to the working parts. The arms are of cast steel, 
on at one time, by arrangements of trestles and trollies, | and are each fitted with slot and screw, so that the cut-off 
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One'case in point mayjbe mentioned. A‘|bridge over a | 
public road in the country was being reconstructed, 
being, in fact, the one referred to above, where fifteen 
hours were occupied in cutting out old work not weigh- 
ing 20 tons. In this case a boarded screen was placed 
outside and under the bridge, and extensions on the wing 
walls were also provided. This screening had to be 
carried by three framed trestles under the bridge, and by 
elaborate shores and struts elsewhere. Added to this a 
couple of flagmen were placed under the bridge to guide 
the horses, and otherwise to guard the screen. It need 
not be said that the cost of this renewal was half as 
much again as it would have been if this screen had not 
been erected. 

A very good system of bridge renewal may now be 
described. After the girders have had several coats of 
paint, after a careful examination has been made of the 
old work with the view to its easy removal, and 
after the necessary hoarding and fencing has been fixed, 
the Sunday’s work is carried out. A special train is 
made up at the nearest depét, and the main girders and | 
cross girders, rail bearers, and floor plates, timber, | 
cement, a coffee van for the workmen, cranes, tools, and | 
everything else is loaded up, including all the workmen | 
required, except local linesmen. The special starts at | 





daybreak, and probably reaches the bridge in an hour. | \ 


The local gang of platelayers is in readiness to break | 
up the road, and, immediately on the arrival of the 
special, commences the work by removing the permanent 
way and cross sleepers. The locomotive of the special 
remains at the work all day, and, in fact, is essential for 
the moving of cranes, and possibly for the use of the | 
pilotman. Coffee is provided for the men at meal hours, 
but, of course, each man brings his own food. Regu- 
lar meal hours are arranged, but it may be found 
convenient for, say, the concreters, bricklayers, and 
masons to take their meals before or after the fitters and 
riveters leave off work for theirs. If the men are at 
work longer than twelve hours, another set of men for 
relief is sent on the ground, and if this relief has to 
be brought by a special engine and coach, the same train 
will carry the first gang home to the depét. 

The locomotive that brought the men in the early 
morning can now return with the relief train, and the second 
engine remain to carry on the work, and bring back to 
the depét the men, cranes, van, tools, &c., at the close of 
the work. 

It will generally be found that the whole of the bridges 
on one line are of very much the same make, as 
the same engineer has designed the whole. This 
being the case, it is probably found that there are several 
bridges of the same design and strength which require 
to be strengthened at the same time. In all such cases 
it is most advantageous that the whole of the bridges of 
the same type shall be commenced, continued, and com- 
pleted by the same method of reconstruction, and, if 
possible, by the same contractor and by the same railway 
eompany’s workmen. Things generally “ getinto swing,” 








MARINE ENGINE WITH BREMME VALVE GEAR 


may be varied in each cylinder separately. The engines 
are reversed by hand wheel acting by means of a square- 
threaded screw in a brass nut fitted to the end of main 
| wyper. Thesole plate is of box section. It carries five gun- 
| metal main bearings of large surface, fitted into square 
recesses and held down by wrought iron covers. The 
crank shaft is built up and forged of ingot steel. The 
E condenser is of cast iron with brass tubes, and runs the 
No. IX, whole length of the engine. A galvanised baffle plate is 
Amone the larger vertical steam engines exhibited, | fitted under the exhaust pipe from the low-pressure cylin- 
that shown by Ross and Duncan occupies a promi- | der to distribute steam well over the tubes. A relief valve 
nent position in the centre of the Hall. In the same stand | held down by atmospheric pressure only is fitted to the 
bottom of the sce The back columns are 
cast on top of the condenser and carry the cross- 
head guides. The front columns are four in 
number, of turned and polished wrought iron. 
The air, circulating, feed, and bilge pumps, are 
worked by levers from crosshead of interme- 
diate-pressure engine. The air pump is fitted 
with foot, bucket and head valves of Thomson's 
patent metallic type. The chamber, valves, 
and valve seats are of brass, and the rod of 
Muntz metal. The circulating pump is double- 
acting, with fibre valves, chamber and valve 
seats of brass, and rod of Muntz metal. A 
double gland cock is fitted to give steam direct 
to low-pressure casing to facilitate starting. 
Drain cocks are fitted to the bottom of each 
cylinder and receiver, with handles brought out 
to front of engine easily got at from starting 
platform. ll starting handles are brought 
down close to the reversing wheel, so as to be 
in immediate control of the man in charge. 
The smaller engine is compound surface- 
condensing, the cylinder diameters being Sin. 
and 16in., with a stroke of 9in. The valve gear 
is of the Bremme type. In this gear there is 
only one excentric for each valve. Fitted with 
ordinary single-ported valves, the cut-off may be 
varied from 4 to 3 stroke. The lead does not 
alter as in link gear, but remains the same for 
all grades of expansion, and the cut-off at 
bottom is later than at top, thus balancing the 
weight of moving parts. In reversing there is 
no side thrust, and hence no risk of bent valve 
spindles. Wear of the excentric does not alter 
the set of the valve, and the troublesome neces- 
sity of lining up excentric rods is done away 
with. The working joints are fewer and the 
movement much sweeter than in link gear, the 
unsightly joggling of the link end and idle excentric rod 
of link gear being absent. Ross and Duncan have con- 
structed over 140 sets of engines fitted with Bremme gear. 
The pumps, condensers, and general details of this engine 
are, with exception of gear, generally the same as in large 
sets. The box at the near end of the crankshaft in the 
engraving on page 270 contains the worm driven by a 
motor. It is, of course, fitted only for Exhibition purposes. 


are far more interesting, but it must not be forgotten that | 
such large spans are exceptions], and may not represent | 
the greater expenditure of time and capital. 








STEAM ENGINES AT THE GLASGOW 
EXHIBITION. 


























PL4N OF MARINE ENGINE 


they also show a small vertical engine. Neither has | 
steam led to it, but the large engine is moved round by 
an electric motor and worm gear. Engravings on page 
263 and 270 illustrate this engine. 

It is triple-expansion surface-condensing, with valve 
gear of link motion type. The sizes of the cylinders are: 
high-pressure 12in., intermediate-pressure 19}in., and 
low-pressuxe 32in. diameter, with a streke of 24in. The 
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ENAMELLING. 
No. III. 
From THE SHEET TO THE SIGN TABLET. 


Tue simplest method of imparting a practical and 
concise description of the enamelling process is by 
following the various operations through each successive 
stage from the time the metal is received until it is turned 
out as a saleable enamelled article. The plates are 
generally in lengths of 6ft. by 2ft., 6ft. by 3ft., &c., 
the gauge generally being from 14 to 22, accord. 
ing to the size and class of plates to be enamelled. 
These require to be cut, but some enamellers prefer to 
order their plates in specified sizes, which does away with 
the necessity of cutting at the enamelling factory. In 
order, however, to make this article complete, we shall 
assume that a stock of large plates is kept in hand, the 
sizes being 6ft. by 3ft. and 6ft. by 2ft. An order for sign 
tablets is given ; age say as follows :—Length, 2ft. 
by 12in.; white letters on blue ground ; lettering, THE 
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Fig. 1 Fig. 2 
ENGINEER, 33, Norfolk-street ; block letters, no border 
line, two holes. For ordinary purposes these particulars 
would be sufficient for the enameller. 

Stage I.—Cutting the plate is the first operation. The 
plates 6ft. by 2ft. would first be cut down the centre in 
a circular cutting machine, thus forming two strips 6ft. by 
12in. Each strip would then be cut into three lengths of 
2ft.each. If a guillotine had to be used instead of a 
circular cutter, the plate would be first cut transversely at 
distances of 2ft., thus forming three square pieces of 2ft. 
by 2ft. These would then be subdivided longitudinally 
into two lengths each, the pieces being then 2ft. by 12in. 
Each sheet would thus be cut into six plates. 

Stage II.—The cut plates should next have any rough- 
ness removed from the edges, then punched with two 
holes—one at each end, followed by levelling or setting. 
This is done by hammering carefully on a true flat surface. 

Stage III.—The plates should then be taken and dipped 
into a hydrochloric acid bath made up of equal quantities 
of the acid and water. The plates are then raised toared 
heat in the stoves, and on removal! it will be found that the 
scale—iron oxide—has become loosened, and will readily 
fall off, leaving a clean metallic surface. A second course 
of cleaning then follows in diluted sulphuric acid—1 part 
acid to 2C parts water. In this bath the iron may be 
kept for about twelve hours. In some cases a much 
stronger bath is used, and the plates are left in only a 
very short time. The bath is constructed of hard wood 
coated inside with suitable varnish. 

In mixing the sulphuric acid bath it must be 
remembered that the acid should be slowly poured 
into the water under continuous stirring. Follow- 
ing the bath, the metal is rinsed in water, after 
which it is thoroughly scoured with fine flinty sand. 
Rinsing again follows, but in boiling water, and then the 
metal is allowed to dry. The enamelling process should 
immediately foilow the drying, for if kept for any length 
of time the surface of the metal again becomes oxidised. 

‘In hollow-ware enamelling the hydrochloric acid bath 
may be omitted. 

Stage IV.—The plates are now ready for the reception 
of the foundation or grey coating. If powder is used the 
plate is wiped over with a gum solution, and then the 
powder is carefully and uniformly dusted through a fine 
sieve over the surface. The plate is then reversed, and 
the operation repeated on the other side. If a liquid 
“grey” is to be used it should have a consistency of 
cream, and be poured or brushed with equal care over 
the two surfaces in succession, after the plate has been 
heated to be only just bearable to the touch. The plates 
are then put on rests, or petits, in a drying stove 
heated to about 160 deg., and when thoroughly dry they 
are ready for the fusing operation. The petits, with 
the plates, are placed on a long fork fixed on a wagon, 
which can be moved backwards and forwards on rails ; 
the door of the fusing oven is then raised and the wagon 
moved forward. The fork enters the oven just above fire- 
clay brick supports arranged to receive the petits. 
The fork is then withdrawn and the door closed. The 
stove has a cherry-red, almost white heat, and in a few 
minutes the enamel coating has been uniformly melted, 
and the plates are ready to be removed on the petits 
and fork in the same manner as they were inserted. 
Rapid cooling must now be carefully avoided, otherwise 
the enamel and the iron will be liable to separate, and 
chipping will result. The temperature of fusion should 
be about 1200 deg. Cent.* When all the plates have 
been thus prepared they are carefully examined and 
defective ones laid aside, the others being now ready for 
the next operation. 

Stage V.—The coating of the plate with white is the 
next stage. The temperature of fusion of the white 
glaze is lower than that of the grey, so that the plate will 
remain a shorter time in the stove, or be submitted to a 
somewhat lower temperature. The latter system is to 
be strongly recommended in order to prevent any possi- 
bility of fusion of the ground mass. The white should be 
made as liquid as possible consistent with good results. 
The advantages of thin coatings have already been ex- 
plained, but if the mixing is too thin the ground coating 
will not only be irregularly covered, but, in fusion, 
bubbles will be produced, owing to the steam escaping, 
and these are fatal to the sale of any kind of enamelled 
ware. When the plate has been thoroughly dried and 
fusion has taken place, slow and steady cooling is 
absolutely essential. Special mufiles are frequently built 

















* Melting a piece of "copper will approximately represent this 
temperature, 











for this purpose, and their use is the means of preventing 
a large number of wasters. Before putting on the glaze, 
care must be taken to remove the grey from any part 
which is not to be coated. The temperature of fusion 
should be about 1050 deg. Cent.,* and the time taken is 
about five minutes. 

Stage VI.—The stencil requires to be cut with perfect 
exactitude. The letters should be as clear as possible, 
proportioned and spaced to obtain the best effects as 
regards boldness and appearance. Stencils can be cut 
either from paper, or from specially-prepared soft metal, 
called stencil metal. The former are satisfactory enough 
when only a few plates are required from one stencil, but 
when large quantities ars required, say, sixty upwards, 
metal stencils should be used. The paper should be 
thick, tough, and strong, and is clk in the following 
manner :—Shellac is dissolved in methylated spirits to the 
ordinary liquid gum form, and this is spread over both 
sides of the paper with a brush. When thoroughly dry a 
second protective coating is added, and the paper is then 
ready for stencil work. The stencil cutter’s outfit con- 
sists of suitable knives, steel rule, scales of various 
fractions to an inch, a large sheet of glass on which the 
cutting is done, and alphabets and numerals of various 
characters and types. For ordinary lettering one stencil 
is enough, but for more intricate designs two, three, and 
even four stencils may be required. In the preparation 
of the plates referred to in the paragraph preceding 
Stage I. only one stencil would be necessary. The paper 
before preparation would be measured out to the exact 
size of the plate, and the letters would bedrawn in. The 
cutting would then be done, and the result shown at 
Fig. 1 would be obtained, the black parts being cut out. 
The lines and corners of each letter or figure should be 
perfectly clear and clean, for any flaw in the stencil will 
be reproduced on the plate. 

Stage VII.—The next stage is the application of the 
blue enamel. The operation is almost identical with that 
of the white, but when the coating has been applied and 
dried, the lettering must be brushed out before it is 
fused. The coating is generally applied by a badger 
brush after a little gum water has been added ; the effect 
of the gum is to make the blue more compact. 

Stage VIII.—The next operation is brushing, the stencil 
is carefully placed over the plate, and held in position, 
and with a small hand brush with hard bristles the stencil 
is brushed over. This brushing removes all the blue 
coating, which shows the lettering and leaves the rest of 
the white intact. When this has been done, the stencil 
is removed and the connecting ribs of the lettering—some of 
which are marked X in Fig. 2—are then removed by hand, 
the instrument generally heing a pointed stick of box or 
cornel wood. 

Stage IX.—Fusing follows as in the case of the white 
glaze, and the plate is complete. One coat of blue should 
be sufficient, but if any defects are apparent a second 
layer is necessary. 

The white and blue glazes are applied only on the front 
side of the plate, the back side being left coated with grey 
only. 

From THE SHEET TO THE HOLLOW-WARE. 


In hollow-ware enamelling the iron is received in 
squares, circles or oblongs, of the size required for the 
ware to be turned out. It is soft and ductile, and by 
means of suitable punches and dies it is driven in a stamp- 
ing press to the necessary shape. For shallow articles 
only one operation is necessary, but for deeper articles 
from two to six operations may be required, annealing in a 
specially constructed furnace taking place between each. 
Following the “ drawing’’ operations comes that of trim- 
ming ; this may be done ina pressor spinning lathe, the ob- 
ject being to trim the edges and remove all roughness. The 
articles are now ready forenamelling. For explanation, let 
us suppose they are tumblers, to be white inside, and blue 
outside, the grey is first laid on, then the white, and lastly 
the blue—that is, after the pickling and cleaning operations 
have been performed. The line of demarcation between 
the blue and white must be clear, otherwise the appear- 
ance of the article will not be satisfactory. The process 
of enamelling is exactly the same as for sign-plate en- 
amelling, but more care must be exercised in order to 
arrive at a smoother surface. While the liquid enamels 
are being applied, circular articles should be steadily 
rotated in i to let the coating flow uniformly and 
prevent thick and thin piaces. The enamelling of ‘‘ whole 
drawn”’ ironware presents no difficulty to the ordinar 
enameller, but with articles which are seamed or riveted, 
special care and experience is necessary. 

Seamed or riveted parts are, of course, thicker than the 
ordinary plate, will expand and contract differently, will 
take longer to heat and longer to cool, and the con- 
clusion, therefore, that must be arrived at is that the 
thickness should be reduced as much as possible, and the 
joints be made as smooth as possible. Unless special 
precautions are taken, cracks will be seen on articles of 
this kind running in straight lines from the rivets or 
seams. To avoid these, the enamel liquid must be 
reduced to the greatest stage of liquidity, the heat must 
be raised slowly, and in cooling the articles should pass 
through, say, two or three mufiles, each one having a lower 
temperature than the preceding one. It is now generally 
conceded that the slower and more uniform the cooling 
process is the greater will be the durability of the enamel. 

Felspar is an almost absolutely necessary addition 
to the grey in successful hollow-ware enamelling, and the 
compositions of both grey and white should be such as 
to demand a high temperature for fusion. The utensils 
with the grey coating should first be raised to almost a 
red heat in a muffle, and then placed in a furnace raised 
to a white heat. The white should be treated similarly, 
and in this way the time taken for complete fusion at 
the last stage will be about four minutes. 

The outside enamel on utensils is less viscous than the 
inside enamel, and should also be applied as thinly as 
possible. 


* Melting a piece of brass will represent this temperature. 








BLIND SHELLS. 


Tue accident which happened recently at Oke. 
hampton, when three men unfortunately lost their lives 
in handling an unexploded fired or “ blind” lyddite shell, ig 
another of those reminders which come so often that 
the use of modern ie involves very great dangers, 
It is, of course, unavoidable that warlike weapons must 
be made, must be experimented with, and must be used; 
and it is alsc unavoidable that with all possible precay. 
tions those who employ them must occasionally suffer; 
but this is one of the risks of the profession of arms, and 
the toll is levied in peace as well as in war time. The 
professional artillerist is, however, a man who knows the 
danger he is running in handling these deadly weapons, 
and hence we find at our practice grounds, and on 
board our ships, that fatal accidents are comparatively 
rare, taking into consideration the constant use of 
large quantities of explosives. But now-a-days the ama. 
teur or the soldier who is not an artillerist is apt heed. 
lessly to run into great dangers, and to imperil the lives 
of his friends by seeking for mementoes from the war, 
In peace time there seems to be little general interest in 
military weapons, and there is little access to explosives 
except by those practised in their use; the law in 
England is now rg t fairly strict—hundreds of lives 
having been saved by the passing of the Explosives Act 
a few years ago, and the appointment of active inspec. 
tors—but in war time, with a craze for mementoes from 
the battlefield, which can easily be obtained and sent 
home to wondering friends, there is real danger. Many 
a memento is, of course, harmless as well as interesting, 
but others, again, are a deadly peril to anyone near them. 

It may seem incredible, but it is nevertheless a 
fact, that a blind English lyddite shell, similar to 
the one which burst with such destructive effect 
recently at Okehampton, and presumably fitted with a simi- 
lar fuse, was sent home from South Africa as a curiosity, 
The lives of dozens of people must have been imperilled 
during its long journey. Doubtless the sender was 
ignorant of his folly at the time, and the carriers also had 
no idea of the hidden danger which lurked in the 
apparently harmless and dull-looking mass of steel. But 
directly it arrived under the notice of the authorities in 
England, it was of course promptly destroyed with 
suitable precautions. 

A word of warning may be useful to our readers 
as shells and fuses are marvels of ingenuity, and if, as 
with many of them, there is the added interest that they 
have come from some well-known engagement, they may 
pass from hand to hand to be gazed at and admired; 
then it may happen that some liberty may be taken once 
too often, and the imprisoned explosive may exert its 
power with destructive effect. Our own Prime Minister 
was one of a party much interested the other day in one 
of these relics, but they fortunately left it alone, as 
one of their number happened to be a well-known 
artillerist, who quietly told them of the unnecessary 
danger they were running. Itis a strange thing that a 
shell whose fuse has resisted the violent jerks 
of discharge from the gun and of striking an object, 
should afterwards explode on some apparently slight 
chance blow; but fuses are always constructed not to 
ignite the bursting charge on the discharge of agun ; and 
the ground where the shell strikes may be soft, and thus 
the shocks to the fuse may be comparatively slight. 
However, the fact remains that experience has shown that 
a certain percentage of fired blind shells will always 
explode if handled carelessly; or, in other words, if a 
man will only deal heedlessly with a sufficient number of 
blind shells he is bound to lose his life sooner or later. 
As it is utterly impossible to tell from mere inspec- 
tion whether the fuse will go off with rough handling, it 
is wisest for the uninstructed to have nothing whatever 
to do with blind shells, and to leave their necessary 
removal and destruction to those who have chosen a 
perilous calling, and know it. 

In former years shells with time fuses which had burnt 
out without exploding their shells were not very danger- 
ous, as they had no detonating material to act on striking; 
but now-a-days all time fuses practically are designed to 
act as percussion fuses, if the time arrangement fails to 
act properly, consequently all blind shells contain dan- 
gerous detonating composition. Fully recognising the 
perils which exist, the regulations in our service order 
that search is always to be made at the close of each 
day’s artillery practice for unexploded shells. They are to 
be destroyed where found without handling or moving, 
whether they are filled with "hg aay or lyddite, earth 
or sand having been previously heaped up around them 
to a certain height, in order to limit the projection of the 
fragments of shell on bursting. 5 : 

The destruction of a shell is carried out by laying on ita 
1}1b. slab of wet gun-cotton, together with a dry gun-cotton 
primer fitted with an electric detonator, which is pre- 
viously coupled up with the conducting mines leading to 
an exploder—but disconnected. A few partly filled sand- 
bags are placed on the top, care being taken not to dis- 
arrange the wires and to prevent short-circuiting, \c. 
Precautions are then taken that everyone retires to a 
distance of from 800 to 1000 yards, unless there is safe 
cover nearer, and the gun-cotton is then fired by electri: 
city. Unexploded fired shells have also been got rid of by 
taking them out and dropping them into deep water ; but 
there is generally some danger in transporting them, and 
unless they are dropped into really deep water, they may 
be fished up again by dredgers and so become fresh 
sources of danger. eS 

If the fuse of a shell has been knocked out on striking 
it may be rendered harmless by pouring hot water into it, 
and gently stirring up the powder with a wooden stick ; 
the saltpetre then dissolves, and the rest of the gun- 
powder turns into a black mud, which can be washed out ; 
it takes some time to do this, as the shock of 
discharge consolidates the bursting charge very much. 
The fuse is, however, seldom knocked out on striking—on 
the contrary, it is generally jammed in very firmly. 
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When it is specially desired, and if the necessary per- 
mission is obtained, an unexploded fused powder-filled 
shell may be rendered harmless by specially experienced 
men as follows :—A hole is slowly bored through its side 
under water towards the bursting charge, but at adistance 
from the fuse, the shell being very firmly secured during 
the operation, in order to prevent any shock to the fus2. 
When at last the drill penetrates the side, a little water 
enters the shell, damps the powder charge and cools the 
drill, thus preventing an explosion, which would pro- 
bably occur if the boring were not under water. The 
hole is then enlarged, more water is forced in, and the 
powder is eventually washed out. After this has been 
done the fuse may be carefully removed, as little harm 
can then be done even if it does explode. Lyddite can- 
not be removed in this way from a fired shell, as it is not 
soluble in water, and it is in one mass, as when the shell 
was filled is was poured in hot in a liquid state and after- 
wards solidified. A fired lyddite shell must therefore 
always be destroyed. 

At one time during the present war endeavours were 
made to destroy the captured Boer small-arm ammuni- 
tion by scattering it in rivers and pools, but it was found 
that some was picked out again, dried, and fired by the 
enemy, and, of course, rivers were not always at hand, 
so large quantities were burnt. A fire was lighted in a 
spruit, or at one side of a wall, and the ammunition was 
thrown in, the operators taking care to keep under the 
protection of the bank or wall. The cartridges exploded 
in a succession of sharp cracks, sounding very like rapid 
independent firing, and the bullets were seldom thrown 
out with much violence; but at an accidental fire, when 
the veldt was burning, cartridges ignited in a bandolier 
projected their bullets with such force that horses were 
killed on one occasion. This may have been due to the 
confinement in the bandolier, or the propulsive force 
may have been increased by the resistance offered by the 
accidental jamming of the cartridges among stones. As 
time went on, however, and as Mauser rifles were cap- 
tured, the ammunition was not destroyed, but was sent 
down to our bases. The Boer artillery shells were 
destroyed by means of dynamite or gun-cotton. The end 
of a Bickford fuse was lighted, the other end being con- 
nected with a detonator in some gun-cotton on the 
shells, which were heaped together; while the fuse was 
burning the operators retired to a safe position ; the fuse 
then carried the flame to the detonator and the shells 
burst. 

As an example of the danger of these mementoes, a 
field common shell was picked up some years ago on one 
of the Franco-German battle-fields, and was kept for many 
months as an almost unnoticed curiosity, in a room used as 
a workshop in the private house of a director of one of our 
leading mail steamship companies. There was no fuse 
in the shell, which was about the size of a quart bottle, 
with a hole at the top less than an inch in diameter. A 
good deal of empty space could be seen and felt inside, 
and the shell was thought to be empty; but really the 
bottom of the interior was covered with a hard mass of 
caked gunpowder which had set back, compressed and 
hardened on the shock of discharge of the gun. One day 
the director’s son was busy at the lathe, thinking nothing 
of the old curio, when a hot chip of metal flew off his 
turning, entered into the narrow mouth of the shell, and 
falling on the caked powder inside, immediately ignited 
it and burst the relic. The ceiling above and the floor 
below were both torn open, while fortunately no one was 
injured, but a lesson was taught to leave such things 
alone in the future. 

If any of our readers have been offered any similar 
mementoes, or if any friends in South Africa meditate 
making unburst shells into pipe stands, ornaments for 
their fire-stoves, or other objects equally unsuitable, we 
earnestly proffer to them the advice given long ago by 
Punch to those about to marry— don’t.” 








COMPOUND EXPRESS ENGINE, HUNGARIAN 
STATE RAILWAYS. 
No. IL, 

_ To resume the description of the Hungarian locomotive 
illustrated in our impression for August 9th, the ar- 
tangement for working with single or compound expan- 
sion is explained by the diagram, Fig. 1, which shows a 
small lever controlled in its movements by a notch at either 
end of a quadrant corresponding to either system of expan- 
sion at Sorat C. The rod is here indicated as set for com- 
pound, as, too, are the starting valve and double disc valves 
of the receiver in the engraving, Fig. 2, which we add to 
facilitate the description. It will be seen that two parallel 
rods, A and B, moved by the same fulcrum lever pivoted to 
the smoke-box, operate all the required changes, the upper 
one being a simple slide valve C covering a lin. port imme- 
diately beneath a Qin. pipe bringing live steam from the 
elbow pipe, and therefore always under pressure whenever 
the regulator is open. The lower rod, lin. diameter, is 
screwed at its rear extremity to a Gjin. disc valve D, which 
is shown in the drawing as blocking the exit of the exhaust 
steam from the high-pressure cylinder to the chimney ; con- 
sequently the steam passes to the right hand through the 
bridges of the spindle guide seating E for the larger valve, 
and so on in to the 7jin. diameter horseshoe bend, by which 
it passes around the smoke-box, forward of the chimney, to 
the low-pressure cylinder. When the driver’s lever is pulled 
back to S for starting the train, live steam penetrates to a large 
chamber at the top of the valve chest on the right-hand side 
of the engine, and from this it passes by four fin. holes F, F, 
into an internal space of 3in. diameter, which serves the 
purpose of a steam cylinder, and wherein a “ piston ” 
is formed by the shouldered end of the long hollow rod in- 
dicated in the drawing. 

The steam instantly thrusts the 8}in. diameter valve H 
backwards through the 3}in. intervening space to its seating 
¥, while at the same moment the inner or solid rod B, with 
valve D, is being moved in the opposite direction by hand- 
power. Having closed the way to the high-pressure exhaust, 
the same live steam now escapes into the receiver, passing 
out between the intervals formed by the grooves milled for a 
length of l1jin. in the circumference of the miniature piston, 
and thence passing around to the low-pressure cylinder. The 


exhaust from the high-pressure cylinder finds its way to the 
blast pipe by the auxiliary 6}in. pipe, which at this time is 
uncovered by the smaller valve. When the speed attained 
is considered sufficient, the driver’s handle is again put forward 
to C, so closing the small valve, while the exhaust from the 
high-pressure thrusts open the large valve automatically. Any 
high-pressure steam or condensation therefrom in the 
annular cavity beneath the chamber is drawn off into the 
receiver by a ;';in. leak hole bored in the bottom of the cast- 
ing, and any water produced by the same cause in the 
auxiliary escape pipe of the high-pressure is effectively carried 
off by a drain pipe. 

A relief valve is fitted to the low-pressure valve chest, and 
regulated for a maximum of 95 1b.; the normal pressure in 
the receiver is, however, only about 44 lb., the maximum 
boiler pressure being 175 lb. 

Boiler.—The boiler, of Martin steel, is relatively simple. 
It has a circular-topped fire-box shell; all lap joints are 
double riveted, and the smallest ring in the boiler is the 
middle one. Longitudinally the butted ends are double cover 
strapped and double riveted. Both the back plate of the fire- 
box shell and the smoke-box tube plate, which is of copper, 
are stiffened with plate girder stays of the same dimensions 


orifice, which comes level with the boiler centre. A finished 
appearance is imparted to the end: of the smoke-box by thé 
inward flanging of the ,',in. front. The chimney is of. sheet 
steel, with a cast iron base. The boiler lagging is not con- 
tinued over the smoke-box; formerly this company’s engines 
had the sides and top of the steam domes cl d with wood, 
a practice now abandoned. Beneath the forward end of the 
smoke-box is a 13in. coke and soot chute. These residue 
funnels have been used invariably for some thirty years by 
these railways, contemporaneously almost with their adoption 
of piston valves below the cylinders. 

Frames.—From the motion plates to the front end of the 
smoke-box—a length of 9ft. 64in.—extends a box built up of 
cast steel plates and angle irons, with a horizontal strongly- 
ribbed steel casting frame below. The three saddle plates 
supporting the smoke-box, and forming part of this box, 
have a maximum depth of 4ft. 23in. at the bogie pivot. As 
the 1,%,in. steel engine frames are bolted to this inside well- 
frame, they present a very inflexible fixing for the cylinders. 
Besides the two boiler supports previously mentioned, there 
is a third intermediate tie for the frames, consisting of a 
stout rod placed midway between the rear driving and the 
trailing wheels. The unusual appearance at the front end of 
































Fig. 1—-DIAGRAM OF VALVE OPERATING GEAR 


riveted to the boiler sides by their ends, and to the flat sur- 


faces by means of two short angle irons above and one long | 


angle iron below. There is no attempt at longitudinal stay- 
ing, either by direct or diagonal rods. 

The steel tubes are copper-ended at the fire-box extremity. 
The fire-box crown is a distinct piece from its sides, and single 


riveted. It is supported by 161 vertical stay bolts of mild | 


steel, the three front rows of which—18 stays—are expans- 


ible, the remainder being riveted over on the 1,*3in. crown | 


shell. The }}in. curved sides of the fire-box shell are stayed, 
at some distance below the crown sheet, by means of six stout 
transverse rods of mild steel screwed into hip brackets that 
are riveted outside along the fire-box sides, the stay ends 
being further secured by check-nuts and washers. The 
hollow copper screwed stays are pitched at 105 mm. for the 
horizontal rows, and 104 mm. (about 44in.) for the vertical 
rows. All but the two top rows—which are 1,3,in.—have a 
diameter of lin. Seven bar stays unite the fire-box tube 
sheet to the boiler barrel. 


Besides the two large steam domes there is an 8in. dome | 


beneath the cab roof, from which is taken the steam for the 
auxiliary services. The grate is in three panels, the smaller 
one in the middle being a dropping grate. There are fifty- 
four fixed fire-bars and twenty-seven hinged bars, with air 


the frames is due to the absence of running boards, where 
ordinarily they intersect the frame extensions to the buffer 
beam. Access from the cab to the high running boards, 
| which extend only as far as the cylinders, is effected by a 
narrow ledge outside the cab, and aided by vertical hand- 
rips. 
Wheels, dc.—The arrangement of the trailing wheel axle- 
| boxes, Fig.4, is very peculiar, and deserves careful examination. 
Interposed between the trailing wheel axle-boxes and their 
hornblocks is a forked carrier or yoke of cast steel, which- 
| permits between its keeps a longitudinal play of jin. to the 
hornblocks both back and front. To accommodate this 
radiating motion of the axle without strain a 4in. segment 
of circle of 42in. radius is shaped on the vertical outside 
edges of the axle-boxes,so that these latter may turn 
horizontally in corresponding recesses formed on the inside 
faces of the carriers—a horizontal application of the system 
of axle-box brasses having spherical crowns. The normal 
position of the axle is maintained by the simple weight of 
the engine, not through inclined planes, but by applying 
the axle-box springs to a secondary use, which arrangement 
is accomplished by so jointing the spring hangers that the 
lower portion of the hanger forms an obtuse angle with that 
of the upper, while horizontal tension links connect tke 





Fig. 2—COMPOUNDING VALVE 


spaces between each of }jin. A vertical lever, pivoted to the 
frame on the fireman’s side of the cab, operates the dropping 
bars. It will be noticed that the centre carrying the brick 
arch stands clear of the tube plate,as also does the front 
bearer of the fire-bars. Cleaning out the fire-box is therefore 
so much easier, and accumulations of slack coal, or of water 
from leaky tubes, are prevented. 


The boiler barrel is supported at the motion plates, and | 
| ing journals. The centre of the camber thrust-pin is dis- 
| placed gin. to the inside of the axis of the vertical pivot, 


also in advance of the fire-box, by very deep transverse frame 
plates and angle irons, and again at the fire-box on the 
frame edges, by means of slides 34in. broad, having on their 
lower edges a feather corresponding to a groove in the 
2ft. 5in. brackets on which they rest. These latter are 


| hanger articulations to eyes on the axle-box carrier and 
maintain this angle against the natural tendency of the two 
halves to straighten out into a line. There is no provision 
made for diagonal vertical play of the trailing axle, as the 
vertical axial boss, 34in. diameter, turned upon the crown of 
the axle-box, is a flat one fitting into a corresponding flat 
recess beneath the yoke. 

A lateral play of ,5;in. is allowed on each side to the trail- 


which latter corresponds to that of the curved bearing edges 
of the carrier and to the middle of the horn blocks. The 
carrier keeps have jin. liners, held in place with countersunk- 





shouldered to fit the edge of the frames, to the outside of 
which they are bolted. Vertical movement of the boiler is | 
prevented at the draught beam by a guide bracket bolted to a | 
prolongation on the depth of the foundation ring. For | 
washing out the boiler there is a cup-shaped filler right above 
the fire-box tube plate, two large holes on the left side of | 
crown, one on the opposite side, two smaller holes towards | 
the back of the crown, one on each angle of the shell, back | 
and front, and two large mud holes under the barrel. 





The smoke-box is fitted with a cinder arrester, and a | 
funnel guards the space below the meshes and the blast 


headed bolts. The horn block longitudinal tie bolts applied 
to all the carrying wheels are similar to those which have 
been used by this company for all kinds of locomotives during 
the last twelve years. The screw wedges at the front of the 


| axle-boxes—driving and coupled wheels—have an allowance 


of din. for wear. An equalising lever—of steel castings, 1,%,in. 
thick—distributes the weight on the driving springs; its 
centres from the fulcrum stud are 25gin. and 263in. The 
axles are of Martin steel, the wheels of steel castings moulded 
with the counter weights, and the tires of crucible steel. 
Martin steel is also used for the connecting, coupling, and 
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piston-rods, and for the crosshead guide bars; cast steel is | the foot-plating is of ,;in. metal and ribbed for foothold. 
employed for the excentric cranks, and steel castings for the The fittings are:—Two 11 mm. Friedmann re-starting 
pistons and crossheads. For the white metal the following | injectors; Gresham, Holden, and Hardy steam-sanding 
alloy is made :—Copper, 5°6 ; tin, 86-7; antimony,7°7. The | apparatus for the driving and coupling wheels, steam there- 
brasses, without retaining bars, are so lined with this com- | for being taken from the small cab dome and sand from the 
position that it covers the faces and edges of the step. | Square box between the steam domes; a Hausshiilter speed 
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Fig. 3—-HUNGARIAN LOCOMOT.VE—FIRE-BOX 


indicator, operated from gearing connected to the right-hand 
coupling-rod; two Nathan continuous sight-feed oilers for 
lubrication of the cylinders and valves; a train steam-heating 
apparatus ; the Westinghouse rapid-action automatic brake, 
the pump for which is placed at the right side of the fire-box, 


Fittings, d&c.—The cab has the unbroken contour so familiar 
in engines of the Great Northern Railway, and its size may 
be judged from the following dimensions :—Footplate, to 
centre of roof inside, 8ft. 6}in.; length of roof—14 mm. steel 
The cab sides and 


—ft. 2in.; width between sides, 9ft. 6ir. 
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Plan. Spring-hanger, Bracket « Horn Guide H.G. 
Fig. 4—HUNGARIAN LOCOMOTIVE—TRAILING WHEEL AXLE-BOX 





weatherboard are 24 mm. thick ; and the sides are fitted with | and steam therefor supplied from the small dome, while the 

sliding sashes. | air reservoir is placed transversely in front of the driving 
The footplate has a total width of 10ft. 2in. extending | axle. With an air pressure in the main pipes of 59 lb. the 

along half the length of the fire-box, and a height of 5ft. 3in. | wheel-braking pressure, equally distributed between the four 

from the rail. The width over the side-running boards | wheels, is 70 per cent. that of the adhesive weight. 

is 7ft. cnly, anl thcir height from the rail is 7ft. 2in.; The tender is carried on six wheels and fitted with air and 





hand brakes, The buffing rods have chisel ends bearing 
against two V-jaw plates on the engine draft-beam. 

The safety side links are secured by a withdrawable pin in 
the engine frame, and by a stud pin on the tender passing 
through a slot in the other end of the link. 

This locomotive was designed by the State Railway 
engineers, Paul Roth and Hubert Dvorak. In finish, particu- 
larly of the mechanism, even to its minutest details, the work 
was of the most elaborate kind on exhibition. The painting, 
of the same dark purple-brown as the Magyar carriages, had 
a remarkable appearance, due to the fact that after arrival at 
Vincennes the varnish was simply flatted down, leaving a dead 
smooth surface with a slight gloss. 

A single-expansion engine of the same class has just left 
the company’s works at Buda Pesth, and this latter will be 
entered for a series of comparative working trials with the 
compound machine, and so establish, for this new type of 
locomotive, the relative efficiency, economy of working, and 
cost of upkeep, of the two systems. 


Hungarian State Railways.—Two-fifths Coupled Compound Express 


Hingine. Class (Osztaly) 1! (Exhibition Locomotive No, 701), 
Dimensions. 
Cylinders— 
High-pressure, dia. .. (ift. 7gin.) +500 m. 
Low-pressure, dia. (2ft. 5gin.) +750 m. 
Stroke of pistons << «eo Gen a) -680 m. 
Cylinder volumes, ratio ... 1 = 2-278 
DIETS ne as es ae 4s. ae 2-200 m, 
Slide-valves (balanced)— 
PS’ Sea 31 mm. 
A eer 7 mm. 
yg. a: 29 mm, 
oS ee ema 1mm. 
Motion— 
pe eer ae 80 mm. 
” »» extensions, dia. .. .. «- 65 mm. 
Crosshead gudgeon, dia. and length .. 90 x 160 mm. 
Be slide, length and width 460 x 160 mm, 
Guitlo-hess, WHER 4. ke ce ee. oe 120 mm. 
a thickness, max. and min. 80 & 40 mm. 


1-250 min. 
320 mm. 
1-850 m. 
2-420 m. 


ie length between bolts.. 
a width between faces .. 
Connecting-rod, length na as 
Coupling-rod, length . 
Driving-pin radius Bo Nan ae. eat ee. 
Excentric crank, radius .. .. .. .. .. «. *100m. 
rod, length a 7: oe 


Radius rod, length .. .. 1-053 m 
” of bell crank, H.P. 412m 
” ” ” eS ed gage ay 318 m 
Reversing screw lengths, H.P. and LP... .. -425 m. 
Weigh shaft, centre below boiler’s axis 1-260 wm 
Wheels and bearings— 
Driving, dia. ee ce eos (6ft. 10jin.) 2-100 m. 
See ee ee eee -210 m. 
Journals, coupled, dia. and length .. -210 x -210 m. 
Coupling pins (drivers), dia. and length 100 x +145 m. 
” » (trailers) ,, a +120 x -100 mn. 
Driving pins, dia. and length 170 x -160 m 
Excentric ,, a ” “eae kl 
Bogie wheels, dia. .. .. (8ft. Sin.) .. 1-040 m, 
», journals, dia.andlength .. .. -150 162 1m 
so | ATOR WEE: nk nc ts oe 135 m. 
Bearing wheels, dia... .. .. .. 1-040 m. 
Pe a pivot radius.. .. .. .. «. ‘LI7pu 
Tires, drivers and bearers, width he ba 140 m 
Wheel base, drivers . (7tt. llin.) 2-420 m 
” bogie So 6h. Sh, the’ ve 2-400 m 
’ » todriver 2-150 m. 
” coupled to bearer a 1-695 m 
” total... 26ft. 5in.) 8-665 m 


Boiler (pressure 13 kilos., 174-5 Ib.}— 
rrel, smallest ring, in- 
side dia... .. .. .. (4ft. 1Ijin.) +» 1-517 m, 
Barrel, largest rings, insidedia. . .. .. .. 


Barrel, length between 

tube plates .. .. .. (14ft. 9in.) 4-500 1 
Barrel, smmoke-box, length 

imebde .. co cc o« (6M. 10fin) 1-800 m 
Fire-box shell, length inside (+ lap 100) 8-000 m 
Total length of boiler .. .. .. .. 9-200 m 
Barrel plates, thickness .. 164 mm 


Fire-box shell, sides and back, thickness. 
. 20 mm. 


ye ee 


Po ot bie 
Lap joints circumferential, width, .. 100 mm. 
Welt strips longitudinal, width “s 184 roam, 
Rivets, pitch of longitudinal rows 30 mm. 

“ », circumferential rows .. 35 mm, 
Fire-box, length inside at top 2-725 m. 
Re height in front.. 1-693 m. 
a height at back... .. .. 1-443 m. 
ae tube sheet, thickness .. 26 & i8 inm.} 
.- thickness of other sheets 18 mm. 
Tubes (239, steel, copper ends) 
Tubes, Gis. CUMMES ks ke te ce. te 52 mm. 
- dia.inside .. .. (l}3in.) 46 mm. 
» pitch of verticalrows.. .. .. -. 67mm. 
ne pitch of horizontal rows .. .. .. .. 59mm. 
Grate area - (80-3 sq. ft.) ee 2°82 sq. m. 
8 


Heating surfaces, tube: 
175-69 sq. m. 
13-32 sq. m. 
189-01 sq. mu. 
2-700 m. 


(outsides) .. .. .. (1890-4 sq. ft.) 
Heating surfaces, fire-box (143-3 sq. ft.) .. 
TO ce 56 at te (2083-7 sq. ft.) .. 
Boiler, axis from rail (8ft. 10}in.) 


Chimney, length os. sae. Sant es 1-050 m. 
‘” height from rail (15ft.) 4-570 m. 
43) mm. 


‘ minimum opening Od. be “Se sen 
Smoke-box, thickness of plates, top .. .. .. 7m. 
bottom .. 18 m. 


” ” 
Domes, dia. and height 700 x 800 mn. 
Ul ree 12 mm. 
», connecting pipe, dia... .. 300 mm. 
9 ” » length .. 2-328 nm. 
” 99 » thickness 8 mm.) 
Frames (parallel) — 
Width iuside 1-300 m. 
Thickness .. .. .. 30 mm. 
Length over buffers .. 10519 m. 
WEIGHTS. 


56,800 kilos. 
64,700 kilos. 
15,340 kilos. 
15,590 kilos. 
11,370 kilos. 
22,400 kilos. 
4,960 kilos. 


Engine, empty 
a loaded .. .. 
Under driving wheels 
»» coupled wheels 
. bearing wheels 
mm bogie wheels .. 
Tractive effort, maximum 
Tender— 


LY ie ee 1-050 m. 
Wheel base .. ea yaar ae 3-200 m. 
Length, total .. 6-570 m. 
Width inside tank ; 2-990 m. 
Capacity, coal se beh ee 6-5 tonnes 
water .. (389. gallons) 17-7 cu. m. 
eters een 15,690 kilos. 


” 

Weight, Neos mf os 
os loaded .. 

Engine and tender— 
Total length .. 
Total weight 


89,500 kilos. 


18-189 m. 


(59ft. Sin.) 
104,200 kilos. 


(1024 tons) 








AN ADVANCE IN Price or Exectricity.—The Electricity Com- 
mittee of the Manchester Corporation has been supplying elec- 
tricity for power at prices which were below the actual cost of 
production, and the Corporation has advanced the price of electric 
energy to all consumers by one halfpenny per unit. The advance 
on motive power, it is said, will be equal to 30 per cent., and on 
lighting equal to 10 per cent. At a recent Council meeting Mr. 

ilson expressed the fear that the proposed increase in price 
would result in many people discontinuing the use of electric power 


and reverting to gas engines. 
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THE ENGINEERING CONGRESS AT GLASGOW. 





Tur Congress which terminated last Friday has no 
doubt been in a way a success ; but we are not sure that 
this success has been quite that anticipated. Its real 
value lay not in the papers read nor in the discussions 
which followed them, but in the bringing together of 
great numbers of men, either engineers or following 

ursuits cognate to, and in some cases very closely con- 
nected with engineering. It was the social element that 
was really important; and the thanks of all who were 
present are due to the princely hospitality shown by 
Glasgow to the visitors; and here, before going further, 
we must place on record our high sense of the value of 
the services rendered by Mr. J. D. Cormack, the general 
secretary, whose labours have extended over months. 
The amount of work thrown on the secretaries and staffs 
of the various institutions taking part in the Congress 
has been very large; only those who are behind the 
scenes can realise the importance of the services rendered 
by these gentlemen at such times. 

“Now that all is over we may ask whether the end has 
justified the means ? In the social sense we have no 
doubt that it has. Taken merely as a summer holiday, 
the Congress has been a great success. Such a trip, for 
example, as that made by the Columba on the Clyde through 
the Kyles of Bute on Friday is a thing to be remembered. 
The steamer was chartered by the Local Reception Com- 
mittee for the use of the Iron and Steel Institute, and 
two special trains conveyed about 900 members and 
ladies to Gourock. Everything that could conduce to 
the pleasure of the party was provided, and not the least 
interesting event of the day was a wholly unexpected race 
with the King Edward turbine steamer. The Columba 
is an old and celebrated boat with oscillating engines 
indicating about 8000 horse-power, with a pressure of 
60lb., and 82 revolutions per minute. Steam is generated 
in two of the well-known Clyde ‘ haystack” boilers. 
Under these conditions she makes about nineteen knots. 
The turbine boat proved the faster of the two by abouta 
knot an hour. The King Edward had on board at the 
time a large number of members of the Congress. The 
only difficulty about excursions was to know which to 
select, since all were admirable. 

We cannot pronounce the scientific portion of the pro- 
ceedings a success. There was, out of all reason, too 
much of it. Be it remembered that there were in all nine 
sections, that each section met in a different hall 
of the University at 10 a.m., and adjourned at 1 p.m. 
nominally. Let it further be remembered that the most 
elaborate and hospitable arrangements had been made 
for luncheons, which were really banquets ; and that the 
College is so far removed from the city that at least 
twenty minutes were required to get to the place of 
luncheon from the University, and it will readily be 
understood that there was some difficulty in keeping an 
audience together aftcr 12.30 p.m. There were three 
mornings for work, or, say, nine hours in all, and in 
these nine hours were read and discussed, after a fashion, 
no fewer than seventy papers. It is true that nine meet- 
ings took place simultaneously ; this, allowing for the cir- 
cumstance that the Iron and Steel Institute got through its 
work in two days, leaves eight papers for each institution 
to be read and discussed in nine hours. The thing was 
managed by the skill of the presidents, but those who were 
not present will, we think, readily understand that 
adequate treatment of any subject was impossible. 
Our own labours have been confined to selecting and 
summarising, with a full sense of the fact that busy 
men like our readers, will want to form a good general 
idea of what took place, what was said, and what was 
done, with the least possible expenditure of time in the 
process, and even with these limitations it will be seen 
that our report extends to portentous dimensions. Of 
Sections 1 and 7, respectively, Railway and Municipal, 
we have little to say, because the papers read in the first 
section either do not possess technical interest, or are 
descriptions of foreign lines, such as the Uganda Railway, 
which add nothing to the information already published 
in our pages, and led to no discussion worth reporting 
here. In Section 7, all the subjects dealt with were more 
or less commercial, and outside the province of THE 
Enerveer. Our notice of several papers we must post- 
pone. With Sections 4 and 6 we hope to find space to deal 
in future issues. We may add that all the members of the 
Congress will receive, in due time, a volume containing 
abstracts of all the papers and a report of the discussions, 
which can be kept for future reference. 


SECTION I1.—WATERWAYS AND MARITIME WORKS. 


THERE was a very fair attendance of canal and river 
engineers at the meeting of this section, the majority 
being foreigners. The section met under the presidency 
of Sir John Wolfe Barry; Professor Vernon Harcourt 
acting as secretary and interpreter. Altogether eleven 
papers were sent in for reading. These were principally 
of a historical character, and did not therefore give much 
opportunity for discussion. Some of these, although not 
word for word the same, have been read at previous con- 
gresses, or the subjects already dealt with in the engineer- 
ing papers. On the first day the papers read were 
(1) “fhe Works of the Dortmund and Suez Canal,” 
(2) “The Plant Employed at the Chicago Canal Works,” 
(3) “ Irrigation in the Nile Valley.” 

A summary of the first paper was given by the 
secretary, and some remarks in French made by Mr. 
Hermann, the author. The president directed notice 
to the much greater attention that is paid by the Govern- 
ments of Germany and France in improving the means 
of inland navigation, saying that although it was an open 
question, about which there is considerable diversity of 
opinion, as to whether the continental system of carry- 
ing out such works as canals and river improvements by 
the State, or leaving these matters to private enterprise, 
as in this country, was the better course to pursue, he 





could only hope that the stimulus given by France and 
Germany to the export of produce to this country by the 
aid thus given to the cheapening of the cost of transport 
would land to an increase of enterprise in this country 
and the development of our inland water carriage. 

As this paper is of great interest and contains much 
that is interesting in the construction of waterways, we 
propose at a future time to deal with it more fully. 

The paper on the plant employed in excavating the 
Chicago Drainage Canal is of great interest to engineers 
and contractors engaged in similar work. The construc- 
tion of this canal, at a cost of about 7} millions of pounds, 
was let to seventeen or twenty different contractors, who 
each employed such machinery as he considered would 
best accomplish the purpose. The consequence was a 
very great variety in the type of machines used. These 
machines and generally the ground covered by the paper 
have been described in a series of articles by Mr. E. S 
Hill in the Engineering News of New York, and after- 
wards published in the form of a book in 1896. The 
canal has also been fully described and illustrated in our 
pages. 

The paper by Mr. Willcocks on the irrigation works 
now in operation or being carried out in Egypt, is one of 
extreme interest, as bearing on the present welfare and 
future resources of that country. We print it on another 
page. The paper describes the different systems of irri- 
gation in use, and givesan idea as to the quantity of water 
required and available for completing the watering of land 
now not under cultivation. The value of land properly 
irrigated may be realised by the fact that it commands 
a rental of £5 an acre. At present about six million acres 
are cultivated, and there is double this area that might be 
if water could be supplied. The new works now being 
carried out for the construction of the dam at the Assouan 
cataract, for the purpose of creating a reservoir capable 
of holding, under present arrangements, 35 milliards of 
water are referred to. As originally designed, it was in- 
tended to hold 85 milliards, but owing to the agitation 
got up by certain sentimental persons having a craze for 
old buildings, because this would have involved the partial 
submersion of the temple of Philw, a ruin of no special 
architectural feature or historic interest, the Commission 
decided to reduce the level of the top of the dam and thus 
diminish the quantity to be stored by two-thirds. The 
consequence is that the inhabitants of Egypt, who care 
nothing for these old ruins, will be deprived of 35 milliards 
of water, worth £10,000,000. Fortunately, the engineers 
have had the foresight so to design the dam that it can 
be raised at any future time so as to give this increased 
quantity. The cost of receiving this £10,000,000 worth 
of water will only be £250,000. Sir John Wolfe Barry, 
in moving a vote of thanks to the author for his inter- 
esting paper, condemned in the strongest terms this 
sacrifice of the interests of the inhabitants, and the welfare 
of Egypt, to the outcry made bya few sentimental persons 
who would rather see a large area of Egypt left unpro- 
ductive, and the inhabitants deprived of the means of 
obtaining a living, than that the remains of the ruin of 
a temple should be partially submerged. 

On Wednesday four papers were read :—(1) ‘“‘ On the 
Proposed Inland Waterways between the Black and the 
White Sea;’’ (2) “The Improvement of the Lower 
Mississippi: (3) ‘‘The Recent Improvements in the 
Navigable Condition of the Danube;” (4) “The River 
Clyde and the Harbour of Glasgow.” As on the previous 
day two of the authors of the papers were absent, Mons. 
Timanoff and Mr. Alston alone being present to read 
their papers, abstracts of the others being given by the 
secretary. Mons. Timanoff in his paper gave the details 
of a scheme which he had worked out for the construc- 
tion of a ship canal for the purpose of opening up Lake 
Ladoga to the mercantile marine and enabling vessels to 
reach that lake from St. Petersburg. Lake Ladoga has 
cufficient depth of water for seafaring vessels and an 
extensive coast line, and much mineral wealth accessible 
to her shores. The cost of this part of the scheme is 
estimated at £40,000. The extension of the scheme, 
including the deepening of the river Svir and open- 
ing out Lake Onega to sea-going vessels, and thus 
connecting the Baltic and the White Sea, presents 
great difficulties, and would involve a very large 
expenditure, which, as pointed out by members who 
were acquainted with Russia, could never pay com- 
mercially. Mr. Ockerson’s paper on the Mississippi, is 
practically the same paper that was read at the Paris 
Congress last year. It gives many very interesting 
particulars of the great ‘ Father of Rivers,” and of the 
works that are now being carried out by the United States 
Commission for regulating the river and preventing floods. 
Mr. Kuhl’s paper on the Danube, brings up to the present 
time the history of the improvements that have been 
effected by the International Commission under the 
direction of Sir Charles Hartley, for affording better 
navigation along the river. By dredging and training, 
the navigable depth of the channel has been increased 
from Sft. to 18ft.,and when the excavation which is now 
being carried out for cutting off a large bend is completed, 
the length of the course will have been shortened 12} miles. 
The jetties constructed at the mouth of the river, and the 
subsequent dredging has deepened the channel at the sea 
entrance from 9ft. to 24ft. The largest steamer loading 
at Port Sulina in 1900 was of 2190 tons register, and 
6500 tons dead weight capacity. The quantity of material 
dredged at the mouth of the river, between 1894 and 
1899, has been 1,790,736 cubic yards, the average cost 
of barges, coal, and repair being 4°22d. per cubic yard. 
In regulating the channel and making new cuts between 
1880 and 1898, the total quantity dredged has been 
21,690,418 cubic yards. The average cost for all 
expenses, except interest and depreciation, of the last 
9,000,000 cubic yards was 2d. per cubic yard, the quantity 
being taken from measurements of the cross sections of 
the channel. In exceptionally soft clay raised by a 
dredger, using Burt’s mud pump, the cost for 3,000,000 
cubic yards was as low as 108d. 

Mr. Alston’s paper contains a very useful résumé of 





information—already given in a former paper by Mr. 
Deas—of the works that have been carried out for 
improving the Clyde, and gives the particulars of those 
works that have been executed more recently,and of the 
alterations that have been made in the use of concrete 
and brick cylinders for the foundations of the quay walls. 
The members of the section were given an opportunity 
on the previous day, under the guidance of Mr. Alston 
and Mr. Hamilton, of inspecting the Prince’s Dock, the 
last dock built, and at one time known as the Cessnock 
Dock, and the new graving dock; and also of the weir 
that is now being built across the Clyde, above Glasgow, 
by the corporation, to replace the old weir that was 
removed some years ago, with results that were con- 
sidered sufficiently unsatisfactory to warrant its replace- 
ment by a more modern structure. The new weir is 
being constructed on Stoney’s system, and is similar to 
the one on the Thames at Richmond. The works were 
sufficiently advanced towards completion to enable the 
members at their inspection to witness the raising and 
lowering of one of the tidal sluices. 

On Thursday the papers read were (1) “‘ On the Works 
that have been carried out for improving the Harbour of 
Bilboa;’’ (2) ‘“‘ On the New Harbour at Zeebrugge ;”’ (3) 
Papers on ‘* Improvements that have been made in the 
Lighting and Buoying of the Coasts of France,” by Baron 
Quinette de Rochemont; and ‘“‘On the Coast of Scot- 
land,” by Mr. D. Stevenson; and “On the Coast of 
China,” by J. R. Harding. As regards the first paper, 
by Mr. J. N. Hart, the works at Zeebrugge were in- 
spected by the members of the International Congress 
when the Conference was held at Brussels in 1898, and 
at Paris last year, and a description given in 1898 in Tue 
ENGINEER, and also in the “‘ Minutes of Proceedings ” of 
the Institution of Civil Engineers. 

With reference to the paper by M. Evaristo de 
Churruca on “Bilbao Harbour,” a full description of 
these works, with illustrations, was given in THE Enct- 
NEER for November 2nd, 1900, and the paper does 
not appear to afford any further information than was 
contained in that article. The discussion turned chiefly 
on the depth at which it is safe to build on a rubble 
mound of stone, and it was pointed out that unless the 
rubble mound was placed at such a depth as to be free 
from disturbance from wave action, there was no advan- 
tage to be derived from the use of such large blocks in 
the superstructure of the wall as those at Zeebrugge and 
Bilbao, the former weighing 4000 tons when in situ, and 
the latter 1500 tons. Sir John Wolfe Barry stated that 
at the Tynemouth Pier the concrete blocks placed on the 
rubble mound 25ft. below low water were displaced, and 
the wall destroyed, and at 27ft. the disturbance had 
been so great that the pier head and lighthouse are in 
danger. 


SECTION IlI.—MECHANICAL ENGINEERING. 


On Tuesday a paper by Professor Hele Shaw, on “Cool- 
ing of Cylinders of High-speed Internal Combustion 
Engines and its Effect upon the Power Developed,” 
was, as we stated last week, read. The paper opens with 
some remarks on the difficulties that arise from the over- 
heating of the cylinders of motor car engines, and goes on 
to describe the advantage that was gained by using water 
cooled, instead of air-cooled heads. A diagram of a 
simple gravity water tank, as fitted to a New Orleans 
voiturette, was shown. It consists of a horizontal copper 
vessel above the engine. From the upper part of each 
water-head a pipe rises through the tank nearly to its top 
inside. Another pipe coupled to the tank at its lowest 
point enters the water-head also at its lowest point. A 
spiral in the middle of this pipe increasesits length. The 
author goes on to say :— 


In view of all the trouble I have seen and experienced myself 
with cars in which pumps are used, as they generally are, it 
seems a pity that circulation by means of gravity cannot always be 
employed. 

Both with the tricycle mentioned and with the above voiturette, 
the water on a hot day during a long run is for considerable periods 
at a time on the boil, without the power in any way appearing 
to appreciably diminish ; whereas, on the other hand, I have been 
on larger cars where, owing to the defective working of the 
pump, the water was not circulating properly, and a considerable 
amount of steam was being formed. In the latter cases the 
power fell off in a very serious manner, although the engine never 
actually stopped, as I have seen it do with air-cooled motors. It 
it clear, on a little consideration, that the rate at which water is 
boiling off, and not the actual fact that water is in contact with 
the cylinder walls, must be largely a measure of internal heat of 
the cylinder. On the other hand, amongst those who are accus- 
tomed to drive motor cars, there is generally a feeling that the 
engines work best at a certain temperature somewhere between 
that at which the water boils off and the cold state in which the 
ergine actually starts. I have not been able to find that there 
exists any actual data upon this subject, and it seemed to be a 
sufficiently important matter to be worth making some experiments 
upon. I, therefore, with the assistance of Mr. Gill, B.Sc., 
engineering student of the University College of Liverpool, experi- 
mented upona 6 horse-power engine. This engine, which has 
magneto-electric ignition, was fitted with two thermometers, one 
measuring the temperature of the water at entrance, and the other 
that at exit. A tank was used when the water was allowed to 
remain at boiling point, but otherwise the two pipes were 
connected with the mains, and the water at exit kept at the 
temperature required by allowing a sufficiently rapid flow of water 
through the cylinder jacket. A dynamometer brake was fitted, so 
that the power could be accurately tested. A series of five trials 
were made, four with the water at different temperatures, and the 
fifth with glycerine circulating in the cylinder jacket and tank 
instead of water, in order to obtain a higher boiling point and a 
higher temperature of the cooling liquid. > 

The general result of these trials is given in the following table :— 


Summary of Tests. 


Trial Temperature Temperature Revolu- 
No. of ——- of exit. B.H.P tions. 
1 .. 66-2 deg. Fah. 77-0 deg. Fah. 4-775 1086-3 
2 -. 64-4 *” -- 181-0 ” +. 4:47 1084-0 
3 «. 64-4 pa .- 212-0 ae . 3-97 903-0 
4 «. 212-0 * -- 212-0 ee -- 4:07 .. 925-6 
5 -. 258-4 ae +. 253-4 ” -- 8-987 .. 906-0 


In experiments 1, 2, and 3, the water wasrunning through. In experi- 
ment 3 only a small quantity was allowed to flow, it being completely 
evaporated. In experiment 5 glycerine was used. 


The general nature of these experiments is immediately obvious, 
and indicates a falling off in brake horse-power as the temperat: re 
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rises, the brake horse-power between the two extremes of tempera- 
ture having fallen from 4°775 to 3°93—a diminution of more than 
17 per cent. 

Each series of experiments represents, roughly speaking, about 
ten observations, and were conducted as carefully as possible ; but 
at the same time, the difficulties of maintaining uniformly the tem- 
perature and speed of the engine were sufficiently great to make it 
undesirable to attempt to produce any mathematical statement 
from these results, and further and more elaborate experiments 
will be required of temperature taken in conjunction with the 
actual quantity of water used before any definite conclusion can be 
arrived at on this subject. It is interesting to note that Mr. 
Dugald Clerk, in reply to a letter from me asking for information, 
appears to have obtained with a slow-running gas engine slightly 
greater efficiency at the higher temperatures ; but, of course, the 
as experiments only deal with actual power, and not with 
emciency,. 

I wend not attempted to discuss the actual cause or causes of the 
falling off in power as the temperature of the cylinder rises. 
Whether this is due to lubrication difficulties or thinning of the 
cylinder lubricant to a point which allows the piston rings to leak, 
or whether due to heating of incoming charge, and consequent weak- 
ening of the mixture, would afford matter for an interesting discus- 
sion. 

A summary of the discussion was given in our last 
impression. 

In the Mechanical Section, the first paper read on 
Wednesday morning, the 4th inst., was that by Mr. Lenke, 
on ‘ Superheated Steam.”” Mr. Lenke is working with 
Herr Schmidi, at Erith, on the Schmidt system. There 
was a good discussion, which largely took the form of a 
demand for more information. Mr. Donkin did not think 
that a saving of much importance could be secured by 
superheating when first-class engines were used ; indeed, 
it was doubtful if, when applied to such engines, the 
apparatus would pay for itself. Another speaker wished 
to know whether it would affect winding and hauling 
engines which were standing and working alternately. 
It was asked also what was the highest temperature that 
could be safely used in an ordinary engine. To judge by 
the paper, it would seem that old engines must be thrown 
away, as they could not use superheated steam. Mr. 
Wicksteed described the results which he had obtained 
with a superheater applied to a single Lancashire boiler, 
8ft. in diameter, and 30ft. long. The works covered three 
acres, and there were engines and steam hammers as much 
as 150ft. from the boiler. His engines were of all kinds, slide 
valve, Corliss valve, &c. The results had been uniformly 
good; no trouble had been experienced. The pressure 
was 100 1b.; the superheat 160 deg. Fah., or 500 deg. 
Fah. in all. The engines ran faster. There was less 
leakage. There was a saving of fuel. The steam was 
more lively. What could have been gained by a further 
rise of temperature? Mr. Longridge spoke at some 
length in favour of McPhail’s superheater, which has been 
fully described in our pages. Up to 500 deg. Fah. there 
was no trouble at all, beyond that there was: and it 
must not be forgotten when millowners were accused of 
being too conservative that they were rightly so, because 
a small saving of coal would in no way compensate for 
the risk of a stoppage through a breakdown. In design- 
ing superheated engines much care had to be taken not to 
have complicated castings. Professor Ripper held that 
the meeting might carry on an academic discussion for days 
which would leave them just where they were. The question 
was what, in the long run, was the real pecuniary benefit 
to be had ; on that there was very little information going. 
Mr. Wicksteed had no trouble, because by the time steam 
reached his engines it had cooled below the dangerous 
point, and was really dry saturated steam instead of wet 
saturated steam. Other speakers wished to know what 
superheating could do for the marine engine, and as to 
oil, it must be remembered that in the best marine 
practice oil was never now put into cylinders, and it was 
not likely that a reversion to its use would find favour, 
seeing how much trouble it gave in boilers. Another 
speaker suggested that one reason why it was economical 
was that leakage past pistons was reduced, because wet 
steam would pass when dry steam would not. 

Mr. Schmidt replied on the whole discussion. He 
maintained tha with 480 deg. a saving of 10 to 12 per 
cent. could be had. The limit of heating was 700 deg. 
Above that the steam passed through the metal of the 
pipes, and they were rapidly destroyed by corrosion. A 
vote of thanks was passed by acclamation. 

Three papers connected with the commercial aspects 
of engineering were then read successively and discussed 
together nominally; but, in fact, only two received any 
attention, namely, that by Mr. Rowan, “A Premium 
System of Remunerating Labour,” given in abstract 
below, and that by Messrs. Weir and Richmond, which 
will be printed in a future issue. 

The author, after referring to and quoting a paper on the 
premium system, by Mr. Fred W. Taylor, went on to say that with 
a view to the adoption of a reliable and satisfactory method of 
piece-work, a premium system was decided upon, of which the 
following is a description :— 

Work, as recorded on a job ticket, is given to a workman on a 
time allowance, and if he reduces this time allowance, his rate of 
wages per hour, while he is working at the job, is increased by 
the same percentage as that by which the time allowance has 
been reduced. It is, of course, apparent that data must be col- 
lected for the purpose of arriving at the time to be allowed to do 
work. For this purpose a special rate-fixing department is 
required, and when instituted data accumulates very quickly. 
The period occupied in doing work under the usual time-payment 
conditions may be accepted as the time allowance of the premium 
system, 

7 When a job is given to a workman, a job ticket is issued to him 
with a description of the work to be done and the time allowed to 
do it. On completion of the work the job ticket is initialled, and 
the time of day recorded on it by the foreman, and this is the time 
of commencing the next job. When the work has been examined 
and passed by the works inspector, the job ticket is handed to the 
rate-fixing department, which passes the same for payment. In 
the case of a job being rejected by the inspector, any premium 
which would otherwise have been earned by the workman, by 
reason of his having reduced the time allowance, is forfeited. No 
clerical labour devolves upon the workmen, and very little upon 
the foremen. 

The time allowance for a job given to a workman rated at, say, 
81. per hour is 100 hours, and the actual time occupied on the job 
amounts to 75 hours. We have then 100 hours at 8d. = 800 pence 
against 75 hours at 8d. + 25 per cent. (2d.) = 750 pence, giving the 
workman a premium = 150 pence, or 2d. per hour, and the 
employer a reduced cost = 50 pence. Provided the time allow- 


ances are equitable to employer and employed, and based on the 
average attainments of hourly labour, it will be evident from 
the foregoing that the higher the premium earned by the work- 
man the greater will be the saving in cost. The output of the 
machines is also increased, but it isa hard matter to put a value 
to this. 

Occasionally a piece of work is begun on one machine and 
finished on another. The job ticket in a case of this kind is 
passed by the first to the second operator, and so on until the 
work is completed, each workman engaged upon it receiving 
any premium earned, in proportion to the total reduction of time 
made in completing the whole job. Any number of men 
may be employed on the same piece of work, and it is 
not necessary that they should all remain at the work for the 
same period, because a slump time allowance is made to cover 
the time of all the men on a job, and the total time spent 
upon the job fixes the premium percentage which is used 
in fixing the premiums of the different men only to the extent 
of the time each has been employed upon the work ; that is, a job 
for which the time allowance is 1000 hours may be performed in 
800 hours—one man might work 100, one 300, and one 400 hours. 
Each of these men would have his hourly rate increased to the 
extent of 20 per cent. for the time he had been employed upon the 
job. The reduction or increase of a workman’s hourly rate is not 
affected, as any change in either of these directions made during 
the time he is engaged upon a job is calculated at a percentage on 
his hourly rate or rates. Neither is any difficulty introduced in 
respect to overtime allowances, as the actual time worked upon a 
job determines the time upon which a premium is paid. The over- 
time allowance, which in the Glasgow district is paid at the rate 
of 50 per cent. on the overtime worked, does not appear in the 
job ticket as time, being only shown as such in the workmen's time 
and wages-book as a unit to fix the value of the overtime allow- 
ances, In the job ticket this allowance appears at its value in 
money. Noris there any difficulty presented when working a 
night shift, as each of the two men at a machine receives a share 
of premium earned in proportion to the number of hours worked 
on the job. 

It is advisable where at all possible that every man should work 
on his own account ; but in cases such as before mentioned, which 
refer particularly to the erecting department, the inclusion of 
several men on one job ticket cannot very easily be avoided. It 
may be mentioned that in the erecting department the apprentices 
in their first year are not given a job ticket. In their second and 
third years they are junior apprentices, and half the time that they 
work is counted ; in the fourth and fifth years they are senicr 
apprentices, and three quarters of the time they work is counted. 
They are allowed the same time as a journeyman. In the machine 
department apprentices in the fourth and fifth year do the same 
kind of work that is also done by journeymen, and they are allowed 
25 per cent. more than journeymen. 

The payment of premiums does not take effect until 5 per cent. 
premium has been earned, and thereafter only in multiples of 5 per 
cent. The original time tixed upon as a time allowance has never 
been reduced, unless there has been a radical change in the method 
of doing a piece of work. Asarule the premiums earned by the 
men have increased since the introduction of this . sometimes 
due to the industry, skill, or intelligence exerted by the workman, 
but oftener due to those exercising a controlling power. 

Another feature to which special attention is directed is the use 
of the Job Progress Card. This card is prepared every morning 
by the rate-fixing department, and indicates the progress which 
has been made at the various machines; and it may be made of 
great value to the employers and managers. 

This system is by no means a final solution of the piecework 
problem, but it is submitted that this system is a step towards a 
solution. The value of good and powerful tools is forcibly brought 
forward, the use of jigs, gauges, &c., is found to be necessary, and 
old machines are placed at their true value. Meetings with 
managers and foremen for the discussion of questions arising in the 
course of manufacture are found to be necessary and of great 
value. Better wages are earned by workmen, and more work and 
better work is got out of the machines. 

The discussion was prolonged, and yet it did not 
add much specific information to the existing stock. 
The general feeling of the meeting was that nothing 
should be left undone to improve the position of 
the men, and give them a stimulus to do not only 
the best they could for their employers, but also 
for themselves. The most important contribution 
to the discussion was perhaps that of Mr. George Live- 
sey, of the South Metropolitan Gas Light and Coke 
Company. He described at some length what he 
had done. He felt from the first that an attempt 
must be made to induce the men to save and not 
spend what they made by profit-sharing. If the men 
took it in cash it did them no permanent good; they spent 
it, not wisely. With some trouble he had succeeded, and 
the result was that now about 3000 of the company’s 
men owned £140,000 worth of the company’s shares. If 
those present had watched the course of events they 
would have noticed that whenever there was a boom in trade 
and big wages the liquor consumption went up. As to Mr. 
Richmond’s “ friction club,’’ why not include some work- 
ing men in it? After much difficulty he had induced his 
directors to appoint two working men on the Board, and 
after three years’ experience he could say that the result 
was wholly satisfactory. The more the working man was 
trusted the better. The Dayton Company referred to 
was a bad example. The company had done the right 
thing the wrong way, and the result was a very big strike. 
The men ought to feel that they had earned what they 
got, and that good things were not thrust upon them. 
We may point out here that the policy of the Dayton 
Company was very fully set forth and discussed in our 
impression for August 9th. 

Mr. Greenwood was altogether in favour of some form 
of profit sharing. His firm used in Leeds a system very 
similar to that described by Mr. Rowan. The result was 
a large increase in the output, and the men suggested 
improvements in methods and machines which were often 
of value. It would be very difficult, however, to apply 
generally such a scheme as that of Mr. Livesey, who was 
in a unique position. Engineers had to deal with a 
moving population, the number of men employed 
fluctuating. Other speakers followed to much the same 
effect. Reference was made to the improved buildings 
now the rule—the better sanitary conditions under which 
men worked. As to suggestions, it was not, as one speaker 
said, to be expected that working men who had not 
been trained to think would do as much brain work 
as college men, and he stated that cap-and-gown men 
were now to be found doing excellent manual work 
in the shops and making most valuable suggestions. 
There was something better than the prize court, 
and that was the jury system, which consisted in 
trying ail disputes before a jury composed of the 





men, and he explained at some length that a jury 
of working men might be trusted to try disputes, and that 





the defendants would not go before such a jury unless 
they had a very good case indeed. A good deal was said 
about piece-work, but nothing particularly new. In 
Manchester and the district it is a well-understood rule 
that a man may earn 30 per cent. more by the piece than 
the day. If heturned out more work, the price went down. 
The system was held to need change. All who spoke on the 
subject appeared to regard piece-work and the price paid for 
itas most troublesome questions, requiring much tact and 
experience to deal with them. As to the general working 
of systems other than payment by the day, Mr. Hurry 
Riches pointed out that according to his experience when 
profits went up the men liked profit-sharing, but when 
they went down the men were wholly dissatisfied and 
went on strike. He feared that it must be admitted 
that the British workman was not provident. No profit- 
sharing system could achieve real success until the 
workman was so educated in practical economics that he 
would be able to recognise the advantage of the system 
and improve his position. He believed in good machine 
tools, which would enable the men to turn out plenty of 
work, but he looked with doubt on the limited piece-work 
system. It seemed to him that with adequate inspection 
just as good a result could be got by paying by the day 
as by paying by the piece, and at the same time limiting 
the output. 

As time pressed the discussion was closed, and Mr, 
Greenwood’s paper, given below in abstract, on the 
Metric System in Workshops was read. The discussion 
was postponed. 


WITH the object of obtaining an expression of opinion of those 
connected with the mechanical engineering trades assembled in 
Congress at Glasgow, the author ventured to express his views as 
to whether the time has not now arrived that some steps should be 
taken towards the adoption in our workshops, in a more or less 
complete form, of the metrical system of weights and measure- 
ments. 

In the first place it will be expedient to consider what advantage 
would accrue to the mechanical engineering trade of this country 
by the adoption of the metrical system. If the engineers of this 
country were to devote themselves simply to the manufacture of 
engines and machinery required in its own workshops and factories, 
neither selling nor desiring to sell anything outside the Empire, 
there would be no reason why they should not continue to muddle 
on with feet, inches, and hundredweights for all time. It would be 
our own affair t> continue, if we thought fit, a system which has 
been condemned by most nations of the earth. But it may be 
assumed that the British mechanical engineer has no desire to be 
content with any such position. He is determined to continue the 
efforts he has made to push his manufactures in every market in 
the world. He has to meet competitors in the countries of Europe 
and elsewhere where the metric system is universal. (Germany has 
followed the lead of the Latin countries, and has abolished her 
many standards of feet, and Austria has done the same. Kussia 
continued to honour us for years by using our standards, and still 
does so to some extent, but in Russia before very long the metric 
system will be as general as it is in Germany. If the British 
mechanical engineer is to hold his own in these markets, it is 
imperative that he should offer goods to conform to their usages, 
in dimensions and weights. The writer would appeal to those of 
his engineering colleagues who have doubtless found themselves in 
the same desperate position he has found himself, provided with 
a drawing of an elaborate machine carefully scaled to lin. or l4in. 
to lft., and with probably a very imperfect knowledge of the 
language of the country with which he desires to transact business, 
and endeavouring to answer the numerous questions of an inquisitive 
and intellectual foreigner who wants to know the dimensions in 
millimetres and weight in kilogrammes of particular parts of the 
machine. Under such circumstances the wonder is that orders 
could be obtained at all. True, experience has taught many 
engaged in continental trade to have plans drawn to tenth scale, 
thus somewhat mitigating the difficulty here alluded t». 

The writer could quote numerous cases of orders from France, 
Germany, Russia, Japan, and South America, that might have 
come to England, but for the reason that the purchasers preferred 
buying machinery which admittedly was not so good or so suited to 
their requirements, but which confirmed to their metric system. 

The one serious objection is the cost and trouble of making the 
change, but this is a difficulty that can be overcome if time is 
taken to bring about the change. Our legislators so long ago as 
1864 made its use permissible, and it is for the leaders in the 
various trades most concerned to take the next step, and certainly 
to no trade is it so important as to that of the mechanical engi- 
neer ; and it is for him to attempt its introduction. It is simply 
a question of rules, callipers, standards, drills, and reamers, 
which, after all, is not very serious. The equivalents can be made 
from existing standard leading screws in lathes by means of change 
wheels, 

The mention of screws at once calls attention to the most serious 
part of the suggested change ; but that difficulty can be easily met. 
It would be worse than folly to attempt at present to change the 
standard pitch and form of screw threads so admirably standardised 
by Whitworth. 

Much as one would wish to see the metric system adopted in its 
entirety, it would be well at present not to advocate any departure 
from the Whitworth standard thread. The two systems can and 
do work admirably together side by side in many shops in France, 
Germany, Russia, and Sweden. 

Much has been said lately xbout the metric system being made 
compulsory. Parliament has made it permissible, private initiative 
should demonstrate that it is practical, and should then call upon 
Parliament to make it compulsory. It would be a mistake to say 
two years—a period that has beenadvocated. Twenty years would 
be nearer the period. 

In conclusion the author added briefly his own experience. For 
the past twenty-five years the metric calliper gauge has been often 
quite as familiar in the tool-room at the Albion Works as the inch 
one, and very little — has been met with from the men. 
In the engineering works in Russia, in which he is interested, both 
metric and English standards are used, and little difficulty is ex- 
perienced in their joint use. At the new workshops just completed 
at the author’s works in Leeds for the manufacture of the De Laval 
steam turbine, the metric standard has been adopted in combina- 
tion with the Whitworth standard of thread. 


On Thursday morning the proceedings began with 
the discussion of the paper on the metric system, 
read the day before. he discussion was jejune. 
All the old arguments were used, but nothing new 
was advanced. Mr. Allen, of Bedford, began the 
discussion with the straightforward admission that 
nothing but Government action—legislation in short, 
rendering the adoption of the metric system compulsory, 
would induce English people to use it. Yet there was 
no real difficulty about the matter, as the men in his 
works had taken quite kindly to the decimal system, and 
worked with ease and appreciation to the ;jypth of an 
inch, Another speaker said that he had tried the metric 
system in his works, and could make nothing of it, but 
he had had no difficulty with the decimal system, using, 
as we understood him to say, the inch asa unit. The 
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rt trade presented difficulties when combined with 
the home trade, and it was now necessary to have a 
double standard. As to legislation enforcing the use 
of the metric system, he regarded the proposal as 
chimerical. If the engineers of Great Britain wanted 
the metrical system, they must introduce it themselves. 
Reference was then made to the old controversy about 
standard screw pitches, a subject which has been very 
fully discussed in our pages. Nothing novel was said on 
the subject except that the metric system could not 
settle the standard. There were two now in use, the 
Whitworth and the Sellers thread. In France there 
were two standard threads, one for marine work and the 
other for land. What was the use of urging the adoption 
of the metric system as a standard of measures and 
weights when France had two standards in screws? No 
doubt a universal system of weights and measures was 
wanted. The metric system was by no means the best, 
but it was that ready to hand; but no Government could 
enforce itsuse. Professor Barr spoke highly in favour of 
the metric system. He explained that we had decimals 
because we had ten fingers. Had it not been for this we 
might have had duodecimals. As to the adoption of the 
decimal system, engineers would have no difficulty if only 
they would pull together. Asked as to the use of the 
metric system in his own university, he replied that in 
the physical laboratory his students used the metric 
system, and in the workshops the English system. 

“ professor Schroeter said he was happy to say that in 
Germany they had only one system of measurement, and 
he did not envy Professor Barr with two systems. It 
would be a benefit to the whole profession if one uniform 
system of measurement were adopted, whatever it 
might be. 

Mr. Liven, Lincoln, said it must not be taken for 
granted that everybody was agreed on the adoptiongof 
the metric system. It would be the best system, pro- 
vided they could insist on its adoption. They had had 
the opinions of those who were engaged in manufacturing 
specialities, and they had also heard the academic side of 
the question. But they wanted the opinion of other 
people. With new machines it would not be difficult to 
adopt the metric measure, but when one had a range of 
patterns for working which had to be supplied for years 
it was a serious matter to adopt new designs on the 
metric system. Considerable time must, therefore, be 
allowed to manufacturers to prepare new designs on the 
metric system. 

Mr. Greenwood, in replying, said that if they waited till 
the Government interfered in this matter they would 
wait a long time. If the engineers saw the practical and 
commercial value of this change they must make it 
themselves. 

A paper was then read by Mr. Hartley Wicksteed 
describing the splendid testing machine in the James 
Watt laboratory. It may be worth while to say here that, 
although this laboratory was nominally opened by Lord 
Kelvin, it is really entirely unfinished, consisting of four 
walls and a roof at present, the only mechanism in it 
being the Wicksteed testing machine and a much smaller 
vertical testing machine. Mr. Wicksteed’s paper will be 
found on another page. 

The discussion was opened by Professor Barr, who said 
that no doubt a vertical machine was in certain ways 
better than a horizontal machine, but the Wicksteed 
machine was extremely handy, and as they had a vertical 
machine up to ten tons beside it, they could use the latter 
to standardise the former if need be. It was compara- 
tively easy to test the vertical machine, and then it could 
be used to test the horizontal machine. He then went on 
to point out that the modern testing machine was 
the result of the labours of several people—Greenwood, 
Kirkaldy, Kennedy, Unwin, Elliott, all had helped. The 
horizontal machine had great advantages over the 
vertical, which was too limited inscope. Professor Unwin 
heartily congratulated Mr. Wicksteed, who had produced 
an exceedingly handy and excellent machine. But test- 
ing machines were like bicycles—each had its advan- 
tages and its defects. As for the hydraulic system, there 
was no doubt it would work quite well; he had seen it 
working on a German 60-ton machine. The real advan- 
tage of the horizontal machine was that there was no 
limit to the length of the test piece it would take in. He 
then proceeded to criticise the system of spring testing 
devised by the author; something much the same had 
been tried at Woolwich, and it was not satisfactory. He 
then made the very valuable suggestion that the test 
spring should be the elongation of a straight bar within 
the elastic limit, the extensions, which were quite regular, 
to be measured by a micrometer; and he pointed out 
that it was very much easier to measure a length accu- 
rately than to measure a weight, particularly if the latter 
was one of tons. He then spoke about research, and re- 
gretted that notwithstanding all we had done, we were 
still behind Germany and the United States with it. In 
this country we greatly lacked more records of small tests. 
Mr. Maw suggested that as the range of motion of a 
straight bar when stretched would be small, it would be 
advisable to combine the two systems by making the 
spring pull on a straight bar; by this means range and 
accuracy could both be secured in a way very obvious. 

Mr. Wicksteed, in his reply, expressed his gratitude to 
Mr. Trail, who ten years ago at the Glasgow Board of 
Trade proving-house taught him how a testing machine 
should be tested. He regretted that Mr. Seehouse, who 
had charge of the proving-house, was not present to tell 
them what was done. He then described how Mr. Trail 
would test the machines with a little letter balance pulling 
a few ounces, and he hada special surface plate 12ft. square, 
made in order to test the truth of all the parts of ma- 
chines which should have the Board of Trade certificate on 
being accurate. He would mention before sitting down that 
one of the great uses of a testing machine was avoiding 
the production of wasters, and in illustration he named 
& number of cast steel tool holders for a heavy armour- 
plate planing machine. A number of these broke, and 
therefore it was proposed to replace the lot with forged 


expo 





steel. They were all tested first, however, up to sixteen 
in number, and a large proportion of these stood, and 
were used, at a pte a saving of cost. 

The next paper read was that by Messrs. J. Crighton 
and W. Reddell, on the power required to drive marine 
engine works, an abstract of which will be found on 
another page. The whole discussion which followed, and 
was very brief, turned on the estimates of the power 
expended in driving line shafting. Mr. Allan, of Bedford, 
said that he had found main shafting use 25 per cent., 
and top shafting, that is to say, the secondary shafting 
over each tool, use 25 per cent. more. Generally speak- 
ing, the meeting was not prepared to accept universal 
electrical driving as satisfactory. Each shop and each 
tool had to be dealt with on its merits. Nothing in 
the way of useful information was contributed by the 
speakers, 

A paper by Mr. Taite was then read, describing pneu- 
matic riveting machinery, which has already been fully 
dealt with in our pages. Mr. Hurry Riches spoke highly 
in favour of the system for all but the heaviest work. 
Mr. Bell followed, describing how successful the plant had 
been on the Great Eastern Railway. Carriage frames 
were all drilled and riveted now by this plant. 

The proceedings terminated with the reading of a 
paper on Canadian agricultural machinery. There was 
no discussion. Votes of thanks brought the proceedings 
to a close. 

On Thursday afternoon a large party visited the St. 
Rollox workshops of the Caledonian Railway, and those 
of the North British Railway at Cowlairs. Unfortunately 
the time available for their visit was very short. At the 
St. RolloxWorks the party were received by Mr. MacIntosh, 
chief mechanical engineer of the line, and the manager 
of the shops, who left nothing undone to help the visitors 
to see all there was to be seen. The workshops occupy 
the site of what formed the original terminus of Glasgow’s 
earliest railway—the Garnkirk Line. At the opening 
ceremony, in the autumn of 1831, the ‘‘ George Stephen- 
son’’—one of the pioneer company’s two locomotives 
supplied from Stephenson’s Newcastle Engine Factory— 
weighing 64 tons, and loaded to slightly over 100 tons, 
is said, quite seriously, in a contemporary report, to have 
“advanced under this prodigious load, not only with 
perfect freedom, but at the speed of a stage coach.” 
The works are situated in the St. Rollox district of 
Glasgow, adjoining the company’s main line from Glas- 
gow to Stirling, Oban, Perth, and the North. The com- 
pany gives employment at the works to 3130 workmen. 
Including the yard and sidings, the works occupy an area 
of 24 acres, fully 13 acres of which are under roof, and 
they are used for the construction and repair of the loco- 
motives, carriages, and wagons composing the company’s 
rolling stock, and for mechanical work of various kinds in 
connection with the company’s canals and docks, and the 
telegraph, signal, and other departments of the service. 
The works were re-built in 1882-84, and have been planned 
so as to facilitate by a system of 1ft. '83in. gauge railway, 
the passage of material from one dé¢partment to another 
during the course of manufacture, with a view to 
economise labour, and thereby lessen the cost of pro- 
duction. Throughout the premises there are also 3} 
miles of the ordinary 4ft. 83in. gauge railway for the 
accommodation of rolling stock in course of construction 
and repair. The workshops are capable of producing 
annually 52 locomotives, 104 carriages, and 3000 wagons, 
besides repairing—with the assistance of subordinate 
workshops at other places on the line—1050 locomotives, 
10,720 carriages, and 103,920 wagons. 

Some idea of the magnitude of the place may be 
obtained when we say that the forge is 547ft. long and 
90ft. wide ; the smithy is 390ft. long and 75ft. wide ; the 
boiler-shop is 377ft. long and 97ft. wide; the magnificent 
erecting shop is 654ft. long by 131ft. wide, and will take 
in ninety locomotives and twenty tenders, and is served 
by six 30-ton overhead travelling cranes. All the shops 
are fully provided with plant and tools of the best type. 

The drawing office accommodates eleven draughtsmen, 
eight being on the permanent staff, and three completing 
their apprenticeship as engineers. The office is equipped 
with apparatus for photographic printing and developing 
prints from tracings by means of a prussiate process. 

The stationary engine plant consists of a battery of 
seven boilers at the east end of theforge. The hydraulic 
power is produced by a pumping engine and steam 
accumulator placed near the boiler-shop, the hydraulic 
pressure employed being 800 ]b. per square inch. The 
workshops are heated by exhaust steam. There is, in 
connection with the workshops, a fire brigade, an ambu- 
lance corps, a dining establishment, reading room, 
lecture hall, and friendly—benefit—society. A short 
distance beyond the paint shop is St. Rollox runnin 
shed, in which seventy locomotives are stabled, and which 
has turntables, coaling stage, kindling and sand drying 
furnace, snow ploughs, repairing shops, and the other usual 
accessories. Situated at different parts of the line are 
seventeen subordinate workshops for minor repairs, in 
connection with which are workmen's associations for the 
study of the locomotive engine and its working. Much 
interest was taken’ in one of the new eight-wheeled 
mineral engines, of which Mr. MacIntosh has twenty. 
These engines resemble in many respects the eight- 
wheeled Great Northern engines, which we illustrated 
last week. But the disposition of the wheels is peculiar. 
Two axles are put as close together in the middle of the 
length of the engine, and then an axle near each end. 
The wheel base appears to be very long, but its vertical 
length is not excessive, because one pair of the middle 
wheels is “‘biind,” or without flanges on the tires, and 
the trailing wheels have a lateral play of jin. each way. 
These engines are doing splendid work. 

The Caledonian Railway was projected in 1835, and 
its construction was sanctioned by Parliament in 1845. 
The system—which forms the northern portion of the 
West Coast Royal Mail Route between England and 
Scotland—connects at Carlisle with the railway of its ally, 
the London and North-Western Company, and extends to 


Aberdeen in the north, a continuous distance of about 
240 miles, to Glasgow, &c., on the west, and Edinburgh 
and Leith on the east. Amongst the other cities and 
towns served by the Caledonian Railway are Dumfries, 
Stranraer, Moffat, Peebles, Lanark, Kilmarnock, Hamilton, 
Motherwell, Paisley, Greenock, Wemyss Bay, Gourock, 
Ardrossan, Dumbarton, Balloch, Larbert, Grangemouth, 
Alloa, Stirling, Dunblane, Callander (for Loch Katrine), 
Oban, Crieff, Perth, Arbroath, Dundee, Forfar, Kirriemuir, 
Brechin, Montrose, Stonehaven, &c. Passenger steamers 
ply in different connection with the company’s trains 
from Gourock, Wemyss Bay, and Ardrossan for pleasure 
resorts on the Firth of Clyde and Western Highlands, 
Treland, and the Isle of Man; and from Balloch for 
Loch Lomond. At Perth the line connects with the 
Highland Railway for Dunkeld, Blair Atholl, Killie- 
crankie, Grantown, Forres, Nairn, Inverness, c., 
and at Aberdeen with the Great North of Scotland 
Railway for Ballater, Balmoral, Braemar, Peterhead, 
Fraserburg, Banff, Huntly, Keith, Elgin, Inverness, &c. 
The capital expended by the company amounts to about 
£53,000,000 sterling. The length of track is about 1000 
miles of railway and 52 miles of canal. The company 
employs 21,000 persons, and the rolling stock consists 
of 902 locomotives, 287 first-class carriages, 1205 third- 
class carriages, 304 composite and saloon carriages, 5 post- 
office vans, 116 horse boxes, 41 carriage trucks, 93 fish 
and milk trucks, 3 stores vans, 207 luggage vans, 1 prison 
van; making the total of coaching vehicles, 2262. 14,644 
open-goods wagons, 1459 covered wagons, 875 cattle and 
sheep trucks, 523 brake vans, 1853 swivel wagons, 43,542 
mineral wagons, 11 gunpowder vans, 13 tank wagons, 
9 crane wagons, 254 ballast wagons; total merchandise 
and mineral wagons, 63,183. 

The total train miles run by the company’s trains 
during the year 1900 was 16,857,547, and the passengers 
conveyed, exclusive of season-ticket holders, numbered 
2,219,215 first-class and 42,084,022 third-class. In the 
same period the gross receipts amounted to £4,210,858, 
and the expenditure to £2,368,053. The company use 
the Westinghouse air-pressure brake on passenger 
vehicles, a brake operating on both sides on merchandise 
wagons, and an automatic wheel brake on platform bar- 
rows. The methods of carriage lighting in use are by 
shale-oil gas and electricity. A number of the carriages 
are equipped with an automatic air-pressure communi- 
cation between passengers and guards, and some are 
fitted with steam-heating apparatus. 

Short as was the visit to St. Rollox, that to Cowlairs 
was yet more brief. The party was received by Mr. 
Holmes, chief mechanical engineer of the line, and con- 
ducted over the shops. The tools are all remarkable for 
their great strength and solidity. In the foundry a 
pneumatic moulding machine attracted a good deal of 
attention. The wood-working machinery is exceptionally 
fine, and more time was devoted to its examination than 
to other portions of the works. 

A very steep incline, averaging about 1 in 48, unites 
Cowlairs with the Queen-street terminus of the line in 
Glasgow. Down this the trains are run under the control 
of one or two special brake trucks, weighing about 14 tons 
each. Up the incline locomotives are assisted by an 
endless wire rope. This rope is over 4000 yards long, 
weighs about 27 tons, and lasts about fifteen months. 
The rope is driven by a beautiful pair of condensing beam 
engines, over fifty years old, which still do their work 
admirably. These engines were much admired by the 
visitors. The rope is driven by a grooved pulley, over 
which, and a second pulley, itis coiled two or three times, 
a jockey pulley in the bight of the rope keeping it tight. 

Numerous other visits had been arranged, the most 
popular, probably, being that to the Pinkston Tramway 
Power Station, and the Port Dundas Electric Lighting 
Station. 


SECTION V.—IRON AND STEEL INSTITUTE. 


On Tuesday a report by the Committee of the Iron and 
Steel Institute, on the Nomenclature of Metallography, 
was presented, and papers by Messrs. Stead, Wigham, 
and Wahlberg were taken. The following is a brief 
abstract of a paper by J. E. Stead and F. H. Wigham on 
“The Effect of Copper in Steels for Wire “:— 


The authors describe experiments on a series of steel with and 
without copper, prepared by dividing the finished steel in each 
series, when in a fluid state, into two parts, to one part of which 
copper was added. The amount of copper added to the steel 
varied between 0°46 per cent. and 2°00 per cent. Four of the 
series were made by the Bessemer process, and one by melting in 
a crucible, in Sheffield. The mechanical properties of the steels 
are given in tabular form, showing the tenacity, bending and other 
properties, after each pass through the draw plates. The con- 
clusion the authors arrive at is that the copper in such large 
quantities as they experimented with does not improve the quality 


§ | of the wire, but generally hasa deteriorating influence, particularly 


in the presence of highcarbon. The only apparently good property 
cupreous steel wire possesses is that it is not so readily corroded as 
the non-cupreous material. In conclusion, the authors point out 
that it is desirable further experiments should be made with 
smaller quantities of copper than 0°5 per cent., to ascertain what 
quantity is admissible without disadvantage. 


On the second day of the meeting of the Iron and 
Steel Institute the proceedings began with the reading of 
a paper by Mr. C. H. Ridsdale, on ‘‘The Correct Treat- 
ment of Steel.” This, which is of considerable length, 
embodies the author’s experience extending over a long 
period in the investigation of unexpected failure in steel 
when subjected to the ordinary manipulation of manu- 
facture, which cannot be explained by defects in com- 
position, but are due to improper physical treatment in 
the works, or more frequently in the subsequent processes 
of manufacture, such as working at too low a temperature, 
finishing too high, over annealing, brittleness induced by 
pickling, kc. Being essentially of a practical character, 
the author has used the ordinary notation by colour for 
distinguishing working temperatures in preference to 
expressing them in degrees as determined by pyrometers. 
The discussion upon this was opened by Mr. J. E. Stead, 
Middlesbrough, who considered that the author’s 





observations on the restoration of quality, by re-heating, 
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to steel injured by work at too low a temperature were 
important, so that although variation in the size of the grain 
induced by re-heating had no influence on the ultimate 
strength, the coarser grained material was decidedly 
prittle when subjected to dishing or stamping. The 
author’s explanation of the cause of brittleness due to 
ickling was ingenious and based upon practice. Mr. A. 
MeWilliam, of Sheffield, thought that the question of 
chemical composition was left too much in the back- 
ground, as the physical properties were closely related to 
the composition. The paper might be regarded as 
principally embodying the maker’s views on the subject. 

Mr. T. Vaughan Hughes, South Staffordshire, asked 
for further information on some of the points. As re- 
garded temperature determination by colour there was 
no doubt that men with fifteen years’ experience on par- 
ticular classes of work could appreciate small differences 
of heat with great exactitude, but his judgment was often 
at fault after a holiday. He advocated the use of pyro- 
meters in subsidiary furnaces as a method of control. 
Whether chemical composition in micrographic structure 
was the more reliable guide to the steel works was a 
matter still undetermined. 

Mr. Ridsdale, in reply, stated that re-heating alone was 
insufficient for reckoning quality, andin many cases must 
be combined with work, and very slight differences in 
treatment might lead to very different results. Colour 
was the best method of estimating temperature, as the 
discrepancies between pyrometers was sufficient to dis- 
gust workmen with their use. The composition of the 
metal was a matter of comparative indifference if the 
results required were obtained. 

The two papers by Mr. J. E. Stead on ‘* Copper and 
Tron Alloys,” and by Messrs. Stead and Wigham on 
“The Influence of Copper in Steel Wire,” were taken 
next. The first of these showed that two well-defined 
alloys cf copper and iron could be present, one containing 
about 23 per cent. of iron, and the other about 8 per cent. 
of copper, and those renewed to mix in all proportions. 
Separation of copper was, however, effected by carbon, 
which accounts for the discrepancies in the statements 
made by previous writers on the subject. None of these 
alloys seemed to be of any industrial value. The second 
paper described a series of experiments where from 0°46 





to 2°00 per cent. of copper was added to Bessemer and |* 


crucible steel, and subsequently drawn into wire. In such 
large quantities copper has a decidedly deteriorating 
effect, which is partly to segregration of hard alloys in the 
body of the softer metal. The only advantage observed 
was that cupreous wire is not so readily corroded as that 
not containing copper. Further experiments with less 
than 0°46 per cent., in order to determine the permissible 
amount of copper, were advocated. 

In further explanation Mr. Stead brought before the 
meeting a small instrument for testing the hardness of 
steel surfaces modelled on Brinell’s method described at 
the last meeting. In this the metal was indented by a 
sapphire ball, 0°6 millimetre in diameter, under a con- 
stant load of one kilogramme, the indents being measured 
with an amplification of 250 diameters. The investiga- 


tion had been undertaken on account of the necessary | h 


presence of copper in some iron ores. 

Mr. T. Turner, of Stafford, thought that the effects 
described were attributable to sulphur accompanying 
copper in the ore. He was doubtful as to the character 
of the indications given by Mr. Stead’s method. In a 
former investigation he had found that hardness and 
tensile strength were closely related, and that one might 
be inferred from the other. 

Mr. T. V. Hughes considered that the scratching test 
was not as useful an indicator of hardness as that em- 
ployed by the author. 

Mr. A. Wahlby, Stockholm, said that Brinell’s method 
was adapted to testing billets, while Mr. Stead’s dealt 
only with small prepared pieces. At one Swedish works 
it was now in current use, being accurate and not requir- 
ing specially prepared test pieces. The tensile strength 
and hardness were not directly comparable, noduli of 
reduction being necessary, which varied somewhat, being 
different for low (below) and high (above) 0°55 per 
cent. carbon. 

Mr. A. J. Atkinson thought that Mr. Stead’s machine 
dealt with the surface of the specimen only, and that the 
results might be affected by differences in surface tension, 
which was of less importance in Brinell’s method. The 
prejudice against copper dated from the days of malleable 
iron, and do not necessarily apply to steel. It might be due 
to irregular oxidation. Mr. A. McWilliam had experi- 
mented upon steel containing copper between 2 and 4 per 
cent., as mentioned by the author. It was found that 
—r made from steel containing copper kept its edge 
well. 

In reply, Mr. Stead said that the red-shortness was 
due to sulphur and not to copper. Copper was not oxi- 
dised before use, but remained unchanged under the 
scale. Copper-coated wire had a hard surface which 
cracked in drawing. The machine was intended for 
finding hard segregations in the sample by testing over 
the whole surface, while Brinell’s averaged the result of 
the sample. The effect on copper in tool steel was not 
well determined. Some years ago excellent results had 
been obtained with steel containing 0°25 per cent. of 
copper. Such steel was, however, likely to be brittle. 

A short paper by Mr. Watson was next taken. It 
recorded the presence of calcium in high ferro-silicon 
alloys made in the electric furnace; as much as 14:4 per 
cent. had been found in one instance in a 68°7 per eent. 
silicon metal. ‘The method of analysis adopted was 
also described. There was nodiscussion. The last paper 
taken was that by Mr. B. H. Thwaite on ‘‘ The Profitable 
Utilisation of Power from Blast Furnace Gas.” This 
is a long and discursive communication containing a 
large amount of arithmetic showing the advantage to be 
gained by the use of gas engines instead of steam in iron- 
works, the chief woth being the advocacy of a system 
not otherwise described, in which the whole of the gas is 
to be used for power purposes, the blast to be heated by 





gas made in special purifiers from coal, the air from the 
purifiers and from the combustion in the stoves to be 
heated by the sensible heat of the gas on its way from the 
furnace top tothe condenser. The discussion on this was 
opened by Mr. Theisen, who mentioned that his method 
of purifying blast furnace gas by a centrifugal washer had 
been in use for a yearata German works and was now being 
erected at Middlesbrough. Mr. E. Windsor Richards stated 
that application was being made for purifying the gas from 
their spiegel furnaces. Mr. A. Greiner, Seraing, gave some 
further details as to the success of the method of purify- 
ing gas by fans combined with water injection. By 
repeating the operation in two stages, the dust was 
reduced from 2:5 to 0°25 gramme per cubic metre. The 
character of the dust was a matter of great importance, 
and as extensive investigations were in progress at the 
laboratory at Seraing, he hoped to bring the result 
before the next meeting of the Institute. The President 
asked Mr. Thwaite for details as to practical execution of 
his plan. 

In reply, Mr. Thwaite emphatically stated that all 
systems in which the sensible heat of the gas was lost 
were wrong, and that his arrangement combined a 
method of heat economising with a system of dust 
scraper. 

The remaining paper by Mr. Wahlberg, on Brinell’s 
method of testing for hardness, a continuation of that 
brought before the London meeting, and one of a more 
speculative character on internal strains in iron and 
steel, and those bearing upon fracture, by Mr. Arthur 
Wingham, having been taken as read, the meeting closed 
after passing the usual votes of thanks. The reply of 
the President stated that arrangements were being made 
to hold the autumn meeting of 1902 at Diisseldorf. 


SECTION VIII.—GAS. 

On Wednesday morning the proceedings in this section 

commenced at 9.30, when Herr A. Rothenbach showed 
specimens of and explained his lighting and extinguishing 
apparatus. In the discussion which followed some of 
the speakers doubted the durability of the clockwork 
mechanism employed. Herr Rothenbach replied that it 
was of the highest quality,and would last at least thirty 
years. 
Mr. Du Chattel, of Amsterdam, then read a paper on 
the ‘‘ Principles of Construction of a Proposed Modern 
Gasholder for Amsterdam.” Mr. Charles Hunt, of 
Birmingham, Mr. Charles Carpenter, of the South Metro- 
politan Gas Company, and others, expressed their thanks 
to the author for his paper. It was highly instructive, 
though somewhat abstruse, and hence, though of great 
interest when studied at leisure, it did not readily lend 
itself to discussion. It was therefore not extensively 
criticised. 

Subsequently the salient portions of a paper by Mr. 
Schniewind, on the “ Production of Illuminating Gas from 
Coke Ovens,” was read by deputy, the author being absent. 
Several members discussed it. Mr. Livesey thought 
it interesting as illustrating the tendency to produce illu- 
minating gas by methods different from those which 
ad been in use for a hundred years. Mr. Hunt stated 
that the author confirmed the conclusions which he drew 
about 1895 in a paper read before the Institution of Gas 
Engineers, from experiments made with Semet Solvay 
ovens, as a means of producing illuminating gas to supple- 
ment the production of gasworks. 

Mr. Leybold then read a paper on the “ Destruction of 
Gas Pipes by Electricity.” In thediscussion Mr. Livesey 
expressed his thanks to the author for bringing this sub- 
ject forward, and said that he hoped the existing Board 
of Trade Regulations on the subject might soon be altered 
so as to give greater protection to gas undertakings. He 
asked that cases of electrolysis in gas pipes throughout 
the country might be brought to his notice, and offered to 
send experts to view the pipes in situ and report. Mr. 
James Mansergh said that he had attended this section 
specially to hear this paper, since the subject was. equally 
important to water engineers who required adequate 
protection for their mains. Mr. Kapp, representing the 
German Electrical Technical Association, said that 
electrolysis in gas and water mains arose from the 
defective bonding of the rails of electric tramways and 
railways. It had only been observed in about 5 per cent. 
of all the German towns having electric trams and lighting. 
The remainder had escaped in consequence of the good 
bonding of the rails. He explained the cross bonds used 
in Germany, Glasgow, and Bristol, where no effect of 
electrolysis had beenobserved. His highly lucid remarks 
were received with general satisfaction. Several 
other members spoke, and Mr. Leybold replied briefly. 

In the afternoon about forty members from this 
section visited the works of the Carnbroe Furnace Gases 
Company, Ltd., at Calder, where 36 millions of cubic feet of 
blast furnace gases are treated daily for the recovery of 
tar and ammonia, the gas being afterwards used as fuel 
for boilers and stoves. The process has paid well through- 
out the ten years since it was started. 

The first paper read on Thursday morning was on “ The 
Application of the Unit System of Gas Manufacture to 
its Purification,” by C. Carpenter, chief engineer of the 
South Metropolitan Gas Company. It evoked an 
interesting discussion, in which Messrs. C. Hunt, of 
Birmingham, H. E. Jones, of the Commercial Gas 
Company, and J. W. Helps, of Croydon, took prominent 

arts. The author's reply to the discussion was a scarcely 
ess valuable contribution to the proceedings of the 
section than the paper itself, for he took the opportunity 
to amplify many — which were only lightly touched 
in the paper, and to defend, by reference to practical 
experiences, his method of filling tower scrubbers so as 
to reduce their size for a given capacity, and of sub- 
dividing purifying vessels into sections, of which the 
number used in parallel can be varied according to the 
volume of gas to be dealt with. The second paper read 
was a valuable one by Mr. W. R. Chester, of Nottingham, 
on**The Mechanical Transport of Materials in Gasworks.”’ 
The author’s exceptionally wide experience of various 





types of conveying and elevating machinery enabled him 
to present an amouné of information on the subject to 
which few of those who joined in the subsequent discussion 
could add appreciably. Mr. Hunt, of Birmingham, how- 
ever, was able to testify to the general correctness of the 
information, though he considered that Mr. Chester bad 
somewhat under-estimated the cost of upkeep of all the 
types of transporting machinery. Mr. W. R. Herring, of 
Edinburgh, then read the final communication to the 
section, viz., a carefully prepared paper on “‘ The Con- 
struction of Inclined Retort Carbonising Plants.” It was 
illustrated by a number of excellent diagrams of the plant 
which the author is now engaged in erecting at the new 
works for Edinburgh and Leith at Granton. A long 
discussion ensued, but only the remarks of Herr Leybold, 
of Hamburg, and Mr. 8. Y. Shoubridge, of the Crystal 
Palace District Gasworks, displayed much real knowledge 
of the working of the system of inclined retorts. Herr 
Leybold briefly explained some of the differences between 
English and German methods of setting and using such 
retorts, while Mr. Shoubridge ably discussed the drawing 
of them and the relative advantages of continuous and 
central storage hoppers for the coal. 

Votes of thanks were then given to the contributors of 
papers and to chairman, vice-chairman, and secretary 
for their services. Mr. Foulis, of Glasgow, who had 
worked hard in making the preliminary arrangements for 
the meeting, rightly remarked that seldom, if ever, had a 
more successful gathering of representatives of the gas 
industry been held. The meetings had throughout been 
well attended, despite the numerous counter-attractions 
which the Congress afforded, while the papers had been 
good and the discussions well maintained. The proceed- 
ings of the section reflected great credit on all concerned. 


SECTION IX.—ELECTRICAL. 


On Wednesday the work of this section began at 10 a.m., 
and the first paper taken was that by Herr Lasche, of 
Berlin, upon “ High Speed Railways.’ The author is a 
young man, but has, we understand, been for the last nine 
months in charge of the experimental work which has been 
carried out in the construction of a special electric motor 
passenger car for use on high speed railways by the 
Allgemeine Elektricitiits Gesellschaft of Berlin. The 
author himself read his paper in abstract, and this we 
commence to reprint upon page 284. A lantern was 
used to exhibit the diagrams and drawings which appear 
in the original paper. The chief points dealt with in the 
paper are that traffic has so far increased upon modern 
railways, both here and on the Continent of Europe, that 
for passenger traffic something different from the steam 
locomotiveis required. Heavy trains run at long intervals 
are not suitable, and should be replaced by electric motor 
cars, each car being self driven, and that speeds up to 
200 kilometres—124 miles—per hour are attainable. 

The precise design of the car and the details are very 
fully described. It is proposed to use a pressure on the 
line of 10,000 to 20,000 volts, and to transform down in the 
car itself to 435 volts for use in the motors. One of the 
most interesting features of the design is the liquid start- 
ing resistance, with means for circulating and thereby 
cooling the liquid. After the paper had been read the 
discussion was opened by the president, Mr. Langdon, who 
pointed out how greatly interested the railway companies 
were in this question. Sir Wm. Preece, followed and 
desired to express his thanks to the A.E.G. and to Herr 
Rathenau, the head of the concern, for the great openness 
shown in permitting the publication of so many details. 
It was very different in England, where it was difficult 
to get information ; the German Emperor did all he could 
to encourage their high-speed schemes, while here such 
projects met with great opposition. He considered the 
triphase system far the best for such work, and if 3000 
volts were used only one-sixth the copper and one-fourth 
the cost of building works would be necessary, saving 40 
per cent. at least in capital. He had just visited a railway 
in Italy worked on the Ganz system. 

Herr Rathenau hoped that on this important subject 
jealousy would be put aside, and that the entire engineer- 
ing world would combine to solve the problem, and the 
surest way to attain this desirable result was to publish 
details of construction and tests. His firm had not 
enough work to keep their large shops going, and this 
was one of the chief reasons for attacking the great rail- 
way problem. Steam locomotives would still, of course, 
be largely used, and were well suited for goods traffic ; 
but there was a great field open for electric high-speed 
passenger traffic. No one was more interested in the 
question than the German Emperor, but they looked to 
Great Britain for business, as here the railways are free, 
while elsewhere they are often under State control. 

Professor 8. P. Thompson thought this was an epoch- 
making paper. The experiments were very costly. 
Germany assists such work, while England opposes it. 
The Metropolitan Railway had recently tried a perfectly 
useless experiment between Earl’s Court and High-street. 
It was quite well known that such work could be easily 
done by direct current; but what they did not know was 
whether three-phase current could be successfully used 
for the purpose. Sir Wm. Preece had said that it was 
necessary to carry out these useless experiments to con- 
vince the directors of the line. German enterprise was 
marvellous; where was the English firm with anything 
like so relatively large an experimental staff as that 
possessed by the A.E.G. This example must be followed 
here. 

Mr. Alexander Siemens thanked Herr Rathenau and the 
author for all the details, but thought that not so much 
should be said in praise of the vehicle until it had been 
tried. At present it had only been run upon rollers in the 
shops. A car is now being built by Siemens and 
Halske, but he was at present unable to give details. It 
should always be borne in mind that nothing will be 
done unless a financial saving can be effected, and these 
cars will only succeed if they can bring about that result ; 
one other point should be noted, that such high speeds 
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are quite impossible upon any existing tracks owing to 
curves. 

Professor Zipernowsky remarked that ten years ago at 
Frankfort Exhibition he lectured upon the subject of 
high-speed railways, but no progress had been made in 
the interval. 

Herr Kolben (Prague) said that the author had found 
it necessary to use resistance at starting, but his own 
experience proved that half speed, and even quarter 
speed, could be obtained without resistance merely by 
changing poles, «ec. 

Mr. Gisbert Kapp said that he had examined the first 
car built to use 10,000 volts in the car itself, and this had 
been constructed by Messrs. Siemens and Halske, and: 
was being tried upon a badly-laid piece of line near Berlin. 
At first he had some anxiety about entering a car where 
10,000 volts might fly about, but he found that the cab 
was built of iron,and all the parts which could be touched 
were earthed. He thought they need not discuss the 
question of starting resistances, as these would only be 
used for a minute or two at starting. 

Professor Carhart said that they were keeping well in 
touch in the United States with the German experiments. 
The tramway problem was still in a state of flux. On the 
Detroit line, which is eighty miles in length, they were 
now changing from direct to three-phase current. A new 
system would shortly be used in Michigan, and 11,000 
volts would be employed in the car; the system would be 
single-phase—the motor kept at a constant speed while 
the speed of the car was altered. 

Professor Carus-Wilson pointed out that all the work 
described by Mr. Lasche had been done in nine months. 
The system described in the paper was only practicable 
upon perfectly straight specially built lines, while the 
Behr monorail system could adopt curves. He thought 
that we should follow the example set by Germany and 
make experiments before going to Parliament for powers 
to make the experiments upon so large a scale as that 
between Liverpool and Manchester. 

The reading of the paper and the discussion upon it 
occupied so much time that the remaining papers had to 
be greatly curtailed. 

Professor Jamieson’s paper upon ‘The Protection of 
Trolley Wires ’’ was next taken, of which the following 
is an abstract :— 

The subject was treated under the following headings, together 
with eight figures showing different kinds of trolley wire guards. 
Specimens and tests of the Glasgow tramway trolley, guard, span, 
and tension wires, together with their varions mechanical and 
electrical fittings ; Post-office atrial lines and underground cables ; 
as well as the National Telephone Company’s bare bronze wires and 
their overhead multiple wire cables, were shown and remarked 
upon by the author. 

Headings :—({1) Recent accidents, and the necessity of keeping 
trolley wires free from contact with other overhead conductors. 
(2) Methods which have been adopted and proposed for protection 
against contacts with trolley wires. (3) Board of Trade and Post- 
office regulations. (4) Contacts between, and the breaking of, 
guard, span, and trolley wires. (5) Feeding, earthing, and other 
safety devices. (6) Aérial telephone and telegraph cables versys 
underground wires or cables, 

Under the last heading the author stated that there were now 
in Glasgow three authorities dealing with telephone wires, viz.:— 
(1) The Government Postal Engineering Department, who aimed 
at placing all their principal city wires underground which at 
present cross tramway routes. (2) The National Telephone Com- 
pany, who had hitherto been prevented from opening the streets, 
and had until recently used bare, thin, bronze atrial wires, but who 
were now supplanting these—along the main routes which cross 
tramway lines—by multiple wire cables, each containing about 
100 fine insulated wires. They employ two of these wires for each 
telephone circuit, upon the ‘closed circuit principle,” in order to 
prevent inductive and earth interferences. These insulated cables 
were much safer than the bare wires, (3) The Glasgow Corpora- 
tion, who, having full authority over their streevs, had taken the 
precaution to place all their main telephone cables in underground 
cast Iron pipes. 

He said: ‘‘There cannot be the slightest doubt that the only 

sure and safe plan is to place all non-tramway conductors, of what- 
ever kind, underground. If this were done, then there would be 
no necessity for guard wires, thereby leaving the trolley wires free 
from extraneous contacts, and minimising the aforementioned 
dangers.” 
The author appeared to favour the addition of a wooden 
rod directly over the trolley wire, and exhibited samples. 
He also had a number of samples of details of construc- 
tion of overhead lines on view in the lecture room. It 
was stated that in Liverpool all the telephone wires 
crossing streets where electric traction was used were 
to be put underground, but this would not be per- 
mitted in Glasgow, as it would entail too much dis- 
turbance of the streets. 

Mr. J. R. Dick then read a short abstract of his 
paper ‘Electricity Supply Meters of the Electrolytic 
Type,” and explained his paper by diagrams and by refer- 
ence to actual apparatus. Heclaims thatthe disadvantages 
formerly found in the use of this class of meter are now 
overcome. There was no discussion by special request, 
as time did not permit of it. 

Professor Maclean read a brief abstract of his paper, 
entitled ‘ Kelvin’s Electric Measuring Instruments,” and 
a large number of actual instruments was exhibited ; the 
most important new type appears to be what is known as 
a ‘* feeder log,’ which automatically records upon the 
usual drum both the volts and ampéres given out by each 
feeder, and Mr. Chamen pointed out that he was using 
100 of these instruments at the Port Dundas electricity 
station, and that their use rendered records possible 
which would be quite impossible upon the ordinary book- 
ing system. 

In the afternoon members had the choice of eleven 
different visits to works, and the largest parties went to 
’ the Singer Manufacturing Company, Kilbowie, and to 
Messrs. Babcock and Wilcox, Renfrew. A party of about 
forty went to Carnbroe and inspected the blast furnace 
bye-products plant, which is of very large size, and deals 
with 36,000,000 cubic feet of gas daily. It has been at 
work since 1891, and was erected by Messrs. R. and J. 
Dempster, of Manchester. Similar plants are in use at 
other neighbouring ironworks. The tar, dust, and sul- 


phate of ammonia are extracted, and the clean cooled 
gases returned to the ironworks for use in heating steam 





boilers and stoves. The tar is distilled and oil and pitch 


produced. No gas engines are driven by the cleaned | 


gases. 








THE MELDRUM BREEZE FURNACE. 


THE illustrations given herewith represent the application 
of the Meldrum breeze furnace to a Stirling water-tube boiler 
at the Sheffield Daily Telegraph office. As will be seen, this 
type of boiler lends itself to a convenient arrangement for 
silent blowers, which is not possible in the Lancashire type. 
It will be observed that the makers, Meldrum Brothers, 
Limited, Manchester, have introduced their method of 
dividing the ashpit into three sections, so that should any 
one section be down for clinkering and re-charging, the 
remainder of the grate is at full work, thus ensuring that no 
cold air is passing through that portion which is being 
clinkered, whilst the evaporation is easily and satisfactorily 
maintained. 
the demands for steam are exacting. 

Under the Meldrum system the cold air supplied is under 





absolute control ; thus the fire can be forced or slackened at | 


pleasure, entirely independent of atmospheric conditions. 


The steam jet blowers are a special feature of the invention. | 


| 


This has been found of great advantage where | 


DEEPENING THE SEA OF AZOY. 





| Iv is well known that the Sea of Azov is very shallow, and 
| its greatest depth amounts to only 44ft. This shallowness 
| has long been a drawback to shipping and trade in the 
| various ports ; thus, at Taganrog there are only 9ft. of water 
at Rostoff 3ft., in the harbour of Mariupol 14ft., and on the 
| bar 54ft.; at Yeisk 6ft., and at Berdyansk 9ft. These 
| figures speak for themselves, when it is remembered that 
| large ocean steamers draw 23ft. of water and over, and 
| rarely draw less than from 18ft. to 20ft. The result of this 
| state of things is that in most of the ports of the Sea of 
Azov lighters must be used in loading or unloading sea.going 
steamers, and thereby the cost of corn transport is increased 
| on the average #d. to ld. per pood of 36 1b. Thus these 
| harbours are restricted mainly to coasting vessels of shallow 
| draught, and consequently of no large capacity. The 
| Russian Government has expended already large sums of 
money in deepening the Strait of Yenikale, or Kertch, and 
| the harbours of the Sea of Azov; but the results obtained 
| have not been successful. Lieutenant W. D. Mendeleyefi, 
who died recently, laid before the Minister of Finance a pro. 
| ject for increasing the depth of the Sea of Azov by construct- 
ing a dam across the Straits of Kertch. These straits, 
between the low-lying neck of 
land of Tusla and the Crimea, 
are only 1523 fathoms in width. 
But, as spurs of land run 
out from the Tusla point some 
distance at a depth of from 
3ft to 6ft. below the surface of 
the water, the deep water 
of the straits amounts to 
28ft. only for a distance of 
568 fathoms. According to 
the project, threedams would be 
necessary. The first dam would 
be 700 fathoms long, with an 








average depth of 184ft.; the 
second dam, 850 fathoms long 
and 26ft deep, would be built 
upon the spurs from the Tusla 
neck of land lying below the 
surface of the water. The latter 
dam would be connected with 
adam 5850 fathoms long and 
one fathom deep, running from 
the Tusla neck of land to the 
Taman peninsula. The second 
dam would be fitted with two 
locks for admitting sea-going 
steamers. The Sea of Azov has 
a superficial area of nearly 
15,000 square miles. It loses 
annually by evaporation 38% 
cubic versts of water; against 





this loss it receives yearly 124 
cubic versts of rain water and 
533 cubic versts of river water. 





This represents a total gain 
of 277 cubic versts of water, 
which flows away through the 
Straits of Kertch into the 
Black Sea. If, however, these 
straits are dammed the level 
of the surface of the Sea of 





Azov will begin to rise, and in 
a comparatively short space of 
time it will be 10ft. higher than 
is at present the case. When 
that depth of water is attained, 
then the surplus water can 
be let off through the locks 
into the Black Sea. An increase 








of 10ft. in the depth of the 
Sea of Azov will render all the 
ports of that sea accessible 
to sea-going steamers of good 
draught. Lieutenant Men- 
deleyeff estimated the cost of 
building these dams at 6,800,000 
roubles, or about £700,000. 
To this must be added about 








Sectional Plan. 


THE MELDRUM BREEZE FURNACE 


The patent bars are made interlocking to prevent displace- | 
ment, and are spaced about ;;in. apart to prevent anything | 


but the finest dust falling through. As the action of the 


steam and air on the bars prevents clinker adhering, the bars | 
themselves have their life prolonged beyond that of the | 


ordinary description with natural draught. 





The makers claim that with their system the steam | 


actuating the blower is first superheated and dried. This 
they regard as a most important point, as it materially 
increases the efficiency of the blower and effectively over- 
comes the danger of moisture in the boiler flues. At each 
end of the superheater are pockets which intercept any 
water of condensation, and prevent it reaching the blowers 
before being re-evaporated. The Meldrum furnace is 
specially designed for low-grade fuels, such as coal dust, coke 
dust, &c., which can only be burned with good results when 
the bars are close and the air supplied under considerable 
pressure. This pressure extends no further than the ashpit 
and through the fuel, which is precisely the place required to 
effect perfect combustion and produce a high-temperature 
flame. After passing over the pit the flame and hot gases 
travel through the boiler flues at the ordinary rate of chimney 
draught. A special and important feature of the furnace is 
its efficacy in the way of smoke prevention. For a consider- 
able time a vigorous campaign has been carried on in 
Sheffield in order to clear the smoke-Jaden atmosphere. At 
the offices of the Sheffield Daily Telegraph the Meldrum 
furnace has been adopted with most satisfactory results in 
respect of economy in burning inferior coal, sufficiency of 
steam, and absence of smoke. 








NORTHAMPTON INSTITUTE.—We have received a copy of the new 
issue of announcements in connection with the Northampton 
Institute for session 1901-2, Students seeking instruction in 
mechanical engineering, machine design, and kindred subjects will 
find good opportunities to fill up their winter evenings profitably at 
this excellent institution, A word of praise is due to the editing 
of the book. 


£300,000 to be paid in com- 
pensation to landowners for 
losses brought about by raising 
the level of the water and to- 
wards defraying the removal of 
warehouses in the various ports. The author of the project 
recommended that a tax of one-sixth kopeck per pood of 
freight should be levied on vessels passing the locks at 
Kertch, and as 130 million poods pass Kertch on an average 
every year, the revenue would be sufficient to cover in time 
| the outlay. The project has been received warmly in 
Russia, and attention has been drawn by the Press to the 
strategic importance involved in thus shutting off the Sea of 
Azov. However, M. de Witte will be guided by commercial 
considerations in arriving at a decision. 








THE FRENCH SUBMARINE Espapon.—It is stated that the sub- 
marine boat Espadon, which was launched recently at Cherbourg, 
has a radius of action of 400 miles at eight knots. She can be 
submerged in six minutes, but is still far from satisfactory. 


NAvaL ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty :—Fleet engineer: W. H. 
Pibworth, to the Illustrious, on recommissioning. Chief engineer: 
H. G. Andrews, to the Vivid, for the Pelorus, on paying off. 
Engineers : H. Troop, to the Vivid, for the Panther, on paying off ; 
W. H. Crichton, to the Illustrious, for the Griffin, on recommis- 
sioning; C. H. A. Bermingham, to the Illustrious ; T.. BB 
Bishop, to the Pembroke, for the Albatross. Assistant engineers : 
W. @. G. B. Lumsden, to the Vivid, supernumerary ; H. F. 
Russell, J. B. Pulliblank, to the Illustrious. Probationary assist- 
ant engineers: A, E. Hurst and G. Bevis, to the Illustrious. 
ELECTRIC ILLUMINATIONS ¥OR THE CZAR’s Visit TO FRaNnce.—In 
connection with the extensive electrical illuminations which are 
being pre’ at Dunkirque and at the Compiegne on the occasion 
of the visit of the Czar of Russia to France, it may be of interest 
to observe that the illumination devices on the E.L.B, system are 
being provided by the Paris representatives of Electric Lighting 
Boards, Limited, of 7, Pall Mall, on a very large scale. The new 
Town Hall, which is to be opened by the President Loubet, and 
other public buildings at Dunkirque, are being entirely illuminated 
on the E.L.B, system, and at Compiegnealone, where the Czar will 
be residing for a few days, the approaches to the castle are being 





illuminated by devices requiring no less than 7000 lamps. 
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RAILWAY MATTERS. 


We learn that Mr. G. P. Greene, brother of Sir 
Conyngham Greene, and of the London and North-Western Rail- 
way Company, bas been appointed general manager of the Ceylon 
Government Railway. 

Tur East Indian Railway has hitherto held the 
monopoly of the traffic with the coalfields of the Jherriah and the 
North-Western provinces. Now the Bengal-Nagpur line is to be 
given access to these districts, 


Part of the Midland Great-Western Railway of Ireland 
has already been relaid with 95 lb. steel rails. These have replaced 
the old rails weighing only 75 lb. per yard, and the engineer 
recommends that the whole line be treated in a similar manner. 


Iv is officially announced that the new Toledo and 
Montpelier line of the Wabash Railroad will be opened for 
operation not later than November Ist, This new line is fifty-four 
miles long, and it gives the Wabash the shortest route between 
Toledo and Chicago. 

Tur doubled portion of the Midland and South- 
Western Junction line from Ludgershall to Collingbourne was 
opened for traffie recently. It will prove a great advantage in 
dealing with the heavy troop traffic now annually passing over the 
railway, more particularly in, connection with the camps on 
Salisbury Plain. 

AccorDING to the fuel used in them, the Russian loco- 
motives are of three kinds—5647 are fed exclusively by coal, 4336 
by naphtha, and 2204 by wood. Of the 4576 engines of the com- 
pound type, 2490 are fitted with continuous brakes, of which 1940 
are Westinghouse, 229 are of the Hardy system, and 108 of the 
Wenger system. 

Ir is reported that the Lancashire, Derbyshire, and 
East Coast Railway Company has entered into an agreement with 
the Great Central Railway Company, under which the former com- 
pany obtains running powers for coal traffic to Grimsby in 
exchange for similar powers over its own line, thus obtaining an 
outlet on the Kast Coast for export coal traffic. 


Tur Corporation of South Shields are considering a 
report by the borough surveyorin connection with a Bill which the 
Corporation intend to promote in Parliament for powers to extend, 
and, if thought expedient, to municipalise the tramways, An 
electric system will probably be adopted, and a sub-committee has 
been appointed to inquire into the overhead and conduit system. 


AccorpING to telegraphic advices from Vladivostok, 
the work of construction on the Manchurian line is being so 
actively pushed forward that the rails have already been laid from 
the north-west line towards Port Arthur. A large quantity of 
material is being transported for use in laying the western line, 
of which there only remains a distance of less than 300 kiloms, to 
lay down. 

Ir has been determined upon plans to use heavy 
electric motors on the Cascade division of the Great Northern 
Railroad, to haul trains through the long Stampede-Pass Tunnel. 
The tunnel was only completed six months or so ago, and since the 
opening there have been a number of serious accidents to trainmen, 
through their being overcome by the gases in the tunnel in the long 
journey through it. 


REGARDING the recently denied rumour of the absorption 
of the Sheffield District Railway by the Midland Company, the 
report of the first-named company states that arrangements have 
been made with the Midland Company. under which that company 
acquires the right to use the Sheffield Railway, on terms which will 
constitute a substantial addition to the latter company’s revenue. 
The Lancashire, Derbyshire, and East Coast directors report that 
the arrangement will benefit their line. 


Four engines on the St. Petersburg and Warsaw line, 
which were built as long ago as 1858, develop a speed of 95 versts 
—or about 63 miles—an hour, while the average rate of speed 
attained by the Russian express trains does not exceed 32 miles 
anhour, But it is not the fault of the locomotives themselves 
that a quicker service is not a conspicuous feature of the Russian 
railways. The faultiness of construction of many lines and the 
methods of management leave much to be desired. 


A seRIous accident occurred on the new electric tram- 
way system at Stockport last week. A workmen’s car was coming 
down a steep gradient from Bredbury to Stockport when at a bend 
it ran off the line, and running across the road dashed into a 
garden wall, doing considerable damag The passengers were 
roughly shaken and alarmed, but not otherwise injured. The 
wheels of the car were embedded in the asphalt pavement. The 
wall was completely demolished and the car damaged. The speed 
limit down this hill as fixed by the Board of Trade inspector is 
eight miles an hour. 


At the recent meeting of the shareholders of the Great 
Southern and Western Railway of Ireland the chairman gave a 
hopeful account of the works in connection with the Rosslare 
Harbour and the other portion of the route in the important 
service to be established between England and Ireland in connection 
with the Great Western Railway. It is hoped this work will be in 
full swing next year, and the directors will push on with the rail- 
way with all speed to connect Cork and Wexford, on which line 
they expect to reap a great and remunerative traffic quite indepen- 
dent of the cross-Channel service. 


Tue monthly reports published by the Ministry of 
Ways of Communications, relating to the traffic of the Russian 
railroad system, furnish particulars of the receipts and of the 
length of the various lines, but no mention is made therein of the 
rolling stock. These details have just been published in the 
Journal of the Ministry of Finance. At the end of 1900 there 
were 12,187 locomotives running on the entire railway system of 
the Russian Empire ; of this number 19 per cent., or 2343, were 
used for passenger traffic, and 9450 ‘omnibus trains” were used 
for the goods traffic, while 494 engines were set apart for shunting 
and station service. 


_Iy his report to the Board of Trade on the accident at 
Kilmarnock Station on June 22nd, when a special passenger train 
overran the stop signal and collided with some empty carriages that 
were being shunted, Major Pringle finds the driver of the passen- 
ger train chiefly to blame for the accident. The driver of the train 
saw the stop signal, but had received an ‘‘all right ” distant signal, 
and therefore assumed that the line was clear. The train in ques- 
tion was being sent on in advance of another train which was due 
to stop at Kilmarnock. The signalman had not been informed of 
the change, and thought the incoming train was the sto ping train. 
Major Pringle considers the signalman showed want of judgment, 
and deprecates the multiplication of warning signals as being likely 
to cause confusion and danger. 


Turk is a triangular dispute at Crewe with regard to 
the construction of light railways. First, the British Electric 
Traction Company obtained an order from the Board of Trade, 
but allowed it to lapse, on account of restrictions imposed by the 
corporation, Then the Town Council endeavoured to obtain 
powers, but were defeated by the London and North-Western 
Railway Company. The British Electric Traction Company are 
about to appeal again to the Light Railway Commissioners, and the 
corporation intends to oppose the scheme, which is for six rail- 
ways, extending from the railway station and following the main 
Streets to the junction of West-street and Victoria-avenue, and in 
another direction from Earle-street through Hungerford-road to 
Haslington, and from Crewe Green to the railway station. 








NOTES AND MEMORANDA. 


Coat from Bengal has recently been imported into 
Egypt, a considerable cargo having been despatched to Suez for the 
Egyptian Railways. 


Tue Hamburg-American liner Deutschland again beat 
the Atlantic record last week, arriving in New York in twenty-four 
minutes shorter time than for any previous western trip. 


A REMARKABLE ‘motor fire-engine,” the first of its 
kind in England, says a daily paper, has been purchased by the 
Eccles Corporation. Our source of information states that ‘‘it is 
worked by electricity and oil sparking combined ”—certainly a new 
means for generating power ; or does our contemporary mean that 
an oil engine with electric ignition is employed / 


Tue development of the oil industry at Baku has led to 
a very large d d for hinery, and, in ting this d d, 
the British manufacturer has secured the estshare. The steam 
engines used are almost exclusively supplied by a few British manu- 
facturers. In pumping machinery they have also taken the largest 
share, but of late American pumps have been gradually gaining a 
footing, owing to their cheapness, 


TuE third International Congress for the ‘ Testing 
of Material in Technics,” in which four hundred delegates, including 
German, French, and English scientists, are taking part, was opened 
at Buda-Pesth on Monday. The Congress will lastfour days. Mr. 
B, H. Brough, General Secretary of the Iron and Steel Institute, 
was elected honorary president for England, and Professor Howe, 
of New York, honorary president for America. 


Scuoots for teaching German railway officials and 
employés the Russian language will be opened on October 15th at 
Bromberg and Dantzig. The scheme will embrace nearly every 
department of the railway administration, with special reference to 
the younger members of the management, engineers, station- 
masters, traflic managers, and foremen. Such officials and employ é3 
as may wish to undertake the course of instruction will be granted 
nine and a-half months’ leave of absence on sending in their names, 


Tue Paris correspondent of the Times states that the 
Conseil d’Etat has submitted to the Government some fresh regu- 
lations for motor cars. A motor weighing more than 6 cwt. is to 
have an apparatus enabling it to retrograde. If it is capable of 
exceeding eighteen miles an hour a plate in front and another 
behind will specify the fact. The driver’s certificate is in all cases 
to state the speed. The speed in towns and villages must not ex- 
ceed twelve miles, and in the open country eighteen miles an hour. 


THE report on the condition of the metropolitan water 
supply during the month of July, 1901, by the water examiner, 
states that the average daily supply delivered from the Thames 
during the month was 155,688,265 gallons; from the Lea, 
31,510,209 gallons; from springs and wells, 61,265,284 gallons ; 
from ponds at Hampstead and Highgate, 6330 gallons. The daily 
total was, therefore, 248,470,088 gallons for a population estimated 
at 6,249.551, representing a daily consumption per head of 39°76 
gallons for all purposes, 


A GERMAN society, which boasts of the title ‘The 
Association for the Encouragement of Industrial Work,” has 
offered a prize of 5000 marks and a silver medal for the best work 
on the grooving of rollers for rolling Bessemer iron. The work is 
intended to be the continuation of an essay, written in 1869, and it 
is requisite to follow up the improvements made in this opera'ion 
since that time, and to point out methods for the production of 
grooves for sections of all kinds, The competition closes on 
November 15th net. 


We learn from a consular report that a great deal of 
attention is being given in Germany to an incandescent intensive 
gas lamp called the ‘‘ Lucas Light,” which has been placed on the 
market by the Deutschen Beleuchtungs und Heiz Industrie Aktien 
Gesellschaft in Berlin. Official computation gives the result of an 
illuminating power of 500 to 600 Hefner units, about as much as a 
oo electric are lamp of 8 amp?res, while the cost of producing 
and working the ‘‘ Lucas” light is about one-third of that of an 
electric arc lamp of the same illuminating power. 


Ir seems the “irony of fate” that Manchester, of all 
laces, should suffer from shortness of water, yet such is the case. 
For weeks the Mancunians have been on a short supply, and it is 
quite possible that further restrictions will have to be imposed 
unless the rainfall in the neighbourhood of their reservoirs at Long- 
dendale undergoes a materialincrease. The total rainfallin August 
was 2°42in., as compared with one of 7in. in the same month last 
year. The total rainfall from the beginning of the year to the end 
of August was 9° 04in. less than it was in the corresponding period 
of 1900. 


THE year 1900 was the culminating point of the upward 
movement of wages which began in 1896. Not only did the general 
level of wages in the United Kingdom stand higher at the end of 
1900 than in any other year for which statistics exist, but the rate 
of increase during last year was unprecedentedly high. If we con- 
fine ourselves to the industries for which it is ible to obtain 
definite statistics, we find that no fewer than 1,112,684 workpeople, 
or about one-seventh of the total number employed, received 
advances during the year amounting to no less than £212,000 per 
week, while only 23,010 sustained decreases, to the unimportant 
amount of £2800 per week. 


A CORRESPONDENT of the Birmingham Post at Nice states 
that the French military engineering department has just concluded 
an important series of experiments there, in the application of the 
newly discovered system known in the French army as “ optical 
telegraphy.” The experiments were made by luminous projections 
towards Toulon and Corsica, Although the distance was 70 miles 
in one direction and 135 miles in the other, the system is said to 
have worked with an efficiency that surprised General Pamard, 
under whose supervision the trials were conducted. In the result 
all the forts along the Italian border are to be supplied with 
‘‘optical telegraphy,” which hitherto had only been installed in 
two of them. 


Tue failure of a trestle bridge near Sabine Pass, Texas, 
on August 8th, reveals what appears to have been the work of the 
teredo in fresh water. A train consisting of engine, seven freight 
cars, and two passenger cars, moving at moderate speed, broke 
through the trestle, and the whole train fell into Keith Lake Gully. 
Fortunately, the rear passenger car, the one containing most of the 
passengers, was only partly submerged, and the passengers in it 
were not seriously injured. The piles of the bridge which failed 
proved to have been badly eaten by the teredo about 18in. below 
the low-water mark. The freshness of the water was looked 
upon as a certainty, and the piles of these bridges have not been 
regularly examined below the water mark. 


An account of a method whereby the author, Mr. 
M. W. Travers, has obtained liquid hydrogen in quantity has 
been given in the Physical Society ‘‘ Proceedings.” The apparatus 
consists essentially of a modified Hampson air liquefier. The 
hydrogen, at a pressure of 200 atmospheres, undergoes a 
preliminary cooling to - 80 deg. Cent. in solid carbonic acid and 
alcohol. It is then successively cooled by liquid air boiling under 
atmospheric pressure and under a pressure of 100 mm., after which 
it escapes from the Hampson valve, and being a sufficiently imper- 
fect gas at the low temperature (—200 deg. Cent.) obtained by the 
liquid air boiling under low pressure, — cooling is pro- 
duced, as in the liquefaction of air by the Hampson machine, and 
liquid hydrogen is obtained. It is collected in a vacuum vessel 
specially insulated from external heat, 











MISCELLANEA. 


Two men lost their lives on Tuesday in Palmer’s Ship- 
yard, Jarrow, under singular circumstances, It is supposed that 
they came in contact with the leads from the new electric generat- 
ing plant used in the forge. 


WE hear that the turbine steamer King Edward has been 
sold to an English syndicate for service in the south, and a 
successor is to be built by Wm. Denny and Bros, for next 
summer’s tourist traffic on the Clyde. 


At the meeting of the Liverpool City Council on 
Wednesday a resolution was proposed in favour of the establish- 
ment of a municipal system of telephones, and of an application to 
the Postmaster-General for the necessary licence. 


A DRIVER of a motor car, named White, was fined £5 
and costs on Saturday at the Huntingdon police-court for furious 
driving on the Great North-road. A police constable alleged that 
the car was travelling at a speed of 28 miles an hour. 


Ir is stated that unexpected difficulties are presenting 
themselves with regard to the construction of the proposed tunnel 
under the Solent between the mainland and the Isle of Wight. 
The precise nature of the difficulties is not mentioned. 


On Tuesday afternoon, at the Tunbridge Wells electric 
light station, a superheater attached to a Lancasbire boiler burst 
without any warning, wrecking the engine-house and severely in- 
juring severalmen. The cause of the explosion is not yet known. 


WE understand that the New Conveyor Company, 
Limited, Smethwick, is constructing a conveyor for a large bank- 
ing company to convey the cash and books to and from t! e safe 
rooms. This is surely a new development in the co.uveyor 
business, 


Two cavalry officers were last Saturday fined each 
£5and costs at Pocklington, in Yorkshire, for driving motor carriages 
furiously. One driver was timed to cover a measured mile at the 
rate of 35 miles per hour, and the other was proved to have travelled 
at a speed far in excess of the legal limit. 


AccorpinG to the Plymouth correspondent of the 
Standard, the Admiralty have sanctioned the carrying out by the 
Special Boiler Committee of a series of steam trials by the cruisers 
Medea and Medusa, similar to those recently conducted by the 
Hyacinth and Minerva. The Medea and Medusa are having new 
boilers fitted, and will not be ready for some months, 


On Tuesday night a serious accident occurred to one of 
the Stockport electric tramcars. While descending a steep hill the 
speed of the car became accelerated to such an extent that the 
three brakes with which it was fitted were useless to bring it toa 
stop owing to the greasy state of the rails. The car eventually 
ran into a block of buildings and one passenger was injured, 


AsouvtT half-past five on Saturday morning a serious fire 
broke out in Campbell and Calderwood’s engine and boiler 
works, Paisley. The whole of the engineering works except the 
offices were completely destroyed, together with much valuable 
machinery. The origin of the fire is unknown. The damage, 
which is partly covered by insurance, is estimated at £15,000. 


THE huge monopoly of the Paris-Lyons-Mediterranean 
Railway Company, which all local efforts have hitherto failed to 
shake, is about to be met by the construction of the canal parallel 
to the river Rhine, from Lyons to the sea, in conjunction with the 
canal from Marseilles to the Rhdne, the latter ending in the 
extreme western basin of the new docks at Marseilles, which are 
nearing completion. 


Tue Birmingham, Tame and Rea District Drainage 
Board have made an application to the Local Government Board 
for permission to borrow £18,700 for the provision of sludge 
distributing plant, and for the construction of sewage carriers and 
other works at the sewage farm at Saltley. The circumstances of* 
the application will form the subject of an inquiry by an inspector 
of the Local Government Board. 


TuHE existing difficulties of local traffic at Marseilles are 
about to be remedied by utilising the local electric tramway lines 
for the haulage of goods between the docks and the warehouses and 
factories during the night hours, when the passenger traffic has 
ceased. The plan is bound to succeed. ‘The tram lines cover 
practically the whole city, and extend to all the suburbs. It will 
= a boon to the innumerable factories and workshops that encircle 
the town. 


THE torpedo boat destroyer Syren, the last of a series 
of thirteen vessels supplied by Palmer’s Shipbuilding Company, 
carried out her full-power trial at Portsmouth on Tuesday. The 
revolutions were 382°9 starboard and 3802 port, and the total 
indicated horse-power was 6708. The air pressure was 3°6in., and 
the mean speed of the three hours was exactly 30 knots. During 
the early part of the trial the vessel made six runs over the 
measured mile in Stokes Bay, when the mean indicated horse-power 
was 6689, and the speed 29°812 knots. 


On Wednesday last enormous damage was done to the 
shipbuilding works of W. Doxford and Sons, Limited, Sunderland, 
by fire. The flames started in astoreroom packed with inflammable 
material, and raging for over a couple of hours, completely 
destroyed the pattern shop, the fitting shop, and the erecting shop, 
together with a large stock of valuable machinery in all stages of 
construction with which the departments were stocked. The fire 
brigade succeeded with considerable difficulty in saving the boiler 
shop. A large number of men will be thrown idle. 


THE masonry dry dock for the Brooklyn Navy Yard 
will soon be advertised for construction. The new dock is to 
have a depth of 30ft., and will be built of stone, and have every 
facility for docking the largest ships. Plans have also been 
drawn for the construction of a masonry dock larger than the pro- 
posed New York Dock, at the new naval station at Charleston, S.C., 
to take the place of the dock at Port Royal. The necessary 
land at Charleston has been acquired, and the specifications 
for the work will soon be completed. The cost of these docks 
will be over £200,000 each. 


Last Saturday the new German torpedo boat G108 was 
launched from the Germania shipbuilding yard. This is the first 
of the new type of torpedo boat which is being built in the Kiel 
ac Five sister boats are now being built at Kiel, and they will 

launched during the next few months. Thus the Germania 
yard will have constructed six torpedo boats, G 108 tc G 113, inclu- 
sive, according to its own designs. These craft will be as large as 
the division boats, and their twin engines will develop nearly 
6000 horse-power. This horse-power is almost as much as that 
developed by the battleships of the ‘‘ Sachsen” type, although the 
tonnage of the latter vessels is more than twenty times greater than 
that of the torpedo boats, 


Tue Lighting Committee of the Wolverhampton Town 
Council recommends a system of free or assisted wiring for electri- 
cally lighting houses in the town. The scheme is that the 
corporation shall lay a service to the consumer’s premises free of 
cost, provided the length of service main does not exceed 20 yards, 
and fix the necessary meters, indicators, also the ordinary fittings, 
lamps and switches, but only of a plain character. The consumer 
may also, according to this scheme, purchase the instalment on the 
hire system. In furtherance of this scheme, the committee point 
out that it is proposed to give private householders the option of 
being charged under the present ‘‘maximum demand system,” or 
at a uniform price of 44d, a unit. 
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FOREIGN AGENTS FOR SALE OF THE ENGINEER. 


AUSTRIA.—GEROLD AND Co., Vienna. 
F. A. Brocxnaus, 7, Kumpfgasse, Vienna I. 
OHINA.—KELLY AND Wa su, Limirep, Shanghai and Hong Kong. 
FRANOH.—Boyvgau AND CuHEvVILLET, Rue de la Banque, Paris, 
GERMANY.—Asuer anv Co., 5, Unter den Linden, Berlin. 
A. TweITmEveER, Leipsic ; F. A. Brocknaus, Leipsie, 
INDIA.—A. J. ComBRIDGE AND Co., Railway Bookstalls, Bombay. 
ITALY.—LogscHER AND Co., 307, Corso, Rome ; Bocca Frenzs, Turin. 
JAPAN.—KgLLY AND Watsa, Liurrep, Yokohama. 
Z. P. Manuva AND Co., 14, Nihonbashi Tori Sanchome, Tokyo. 
RUSSIA.—C. Ricxgr, 14, Nevsky Prospect, St. Petersburg. 
g, AFRICA.—GoRDON AND Gorcn, Long-street, Capetown. 
R. A. THompson anv Co., 33, Loop-street, Capetown. 
J.C. Juta & Co., Capetown, Port Elizabeth, & Johannesburg. 
AUSTRALIA.—GorDon anp Gorton, Melbourne, Sydney, and Brisbane. 
R. A. THompson AND Co., 180, Pitt-street, Sydney; Mel- 
bourne, Adelaide, and Brisbane. 
TURNER AND HENDERSON, Hunt-street, Sydney. 
NEW ZEALAND.—Urron anp Co., Auckland ; Craio J. W., Napier. 
CANADA.—MowrrgaL News Co., 856 and 388, 8t. James-street, Montreal. 
Toronto News Co., 42, Yonge-street, Toronto. 
UNITED STATES OF AMERICA.—InrzRwationaL News Co., 88 & 85, 
Duane-street, New York. 
Susscription News Co., Chicago. 
3TRAITS SETTLEMENTS.—Keawry anp Watsu, Limirup, Singapore. 
CEYLON.—WisayaRtna anv Co., Colombe. 











SUBSCRIPTIONS. 
Enornegr can be had, by order, from any newsagent in town or 
a ero at the various railway stations ; or it can, if preferred, be 
supplied, direct from the office on the following terms in 
advance) :— 
Half-yearly (including double number) .. — £0 14s. 6d. 
Yearly (including two double numbers).. .. £1 9%. Od. 
Ovore Reapine Cases, to hold six issues, 2s. 6d. each, post free 2s. 10d. 


If credit occur, an extra charge of two shillings and sixpence per annum 
will be made. 


Foreign Subscriptions will, until further notice, be received at the rates 
given below. Foreign Subscribers pa; in advance at these rates 
will receive Taz Enornrer weekly post free. Subscriptions sent 
by Post-office Order must be made payable to Tux ENGINEER, and 
accompanied by letter of advice to the Publisher. 

Tan Papgr Copizs. Tuick Pargr Oopims. 
Half-yearly .. .. £0 188. Od. Half-yearly .. .. £1 Os. 8d. 
Yearly — — = &1 16s. Od. | Yearly .. .. .. £2 Os. 6d. 

(The difference to cover extra postage.) 


ADVERTISEMENTS. 

g@ The charge for advertisements of four lines and under is three 
shillings, for every two lines afterwards one shilling and sixpence ; odd 
lines are charged one shilling. The line averages seven words. When 
an advertisement measures an inch or more, the charge is 10s. per inch. 
All single advertisements from the country must be accompanied by 
7 ert —— seal Eeocning, Uehnas in nae ner will be 
inserted practical regulari regularity cann guaran- 
teed in any such case. All except weekly edvericemnente are taken 
subject to this condition. 

Advertisements cannot be inserted unless delivered before 
Six o'clock om Thursday evening; and, in consequence of 
the necessity for going to press early with a portion of the 
edition, ALTERATIONS to standing advertisements should 
arrive not later than Three o'clock on Wednesday afternoon 
in each week. 


Letters relating to Advertisements and bg ay Bay — + of the 
Paper are to be addressed to the Publisher, Mr. ney White ; all other 
letters to be addressed to the Bditor of Tum Encinezn. 

felegraphic Address, ‘‘ENGINBER NEWSPAPER, LONDON.” 
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PUBLISHER'S NOTICES. 


*,* Latest TYPES OF THE BRITISH FLEET.—Our too-page coloured 
Supplement, representing H.M. ships Formidable, Drake, and 
Albatross, may be had, printed on superior paper, upon a roller, 
price 1s., by post 1s. id 
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TO CORRESPONDENTS. 


*.* In order to avoid trouble and confusion we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must in all cases be accompamied by a large 
envelope legibly directed by the writer to himsely, and stamped, in order 
that answers received by us may be forwarded to their destination. No 
notice can be taken of communications which do not comply with these 


*,* All letters intended for insertion in Tum Encrvase, or containing 
, should ied by the name and address of the writer, 

pr im egpiny Fayed mae ion, but as a@ prog of good faith. No notice 

whatever can be of anonymous communications. 

*,* We cannot wndertake to return drawings or manuscripts ; we must, 

therefore, request correspondents to keep copies. 


REPLIES. 


Inpicator.—Consult Mr. Pickworth’s little book on the indicator ; it is 
published by Emmott and Co., Limited, of Manchester. 

Enquirer (Egypt) —We know of no more useful work on the construc- 
tion of the locomotive than that by Mr. George Hughes, published by 
E. and F. N. Spon. The most comprehensive work on theory and 
design is the ‘‘ Traité Pratique de la Machine Locomotive” of M. De- 
moulin, published by Baudry et Cie , Paris (four volumes). 

J. A. R. (Liverpool) —The best source of information would probably be 
the Specification Department of the Patent Library. The oil or spirit 
vapour engine is the only other heat engine that has, as far as we 
know, been a success. It is made by Escher, Wyss and Co. A coal 
dust engine is now being exhibited at Glasgow. We understand that 
difficulties are arising with it. Gunpowder motors have not been 
unqualified successes. We do not know of any other kinds. 

J. W. B.—As you tell us nothing about yourself or your qualifications, 
we are unable to say whether you ought to put off your examination 
or not. If you propose to enter the Navy as an engineer, a year spent 
in a shipyard will be useless. Your best course will be to apply at the 
Admiralty or any of H.M. dockyards by post for circulars, which will 
give you full information. Seaton’s ‘‘ Treatise on the Marine Engine” 
and Bertin’s ‘“‘ Treatise on Boilers" are the two best books we can 
recommend you to read. 


INQUIRIES. 


FILTERING WATER. 

Sir,—I shall be very glad if any of your readers can inform me of a 
cheap and effective method of filtering the water from an artesian well, 
which is of very good quality, but leaves a heavy deposit of what appears 
to be carbonate of iron in the circulating pipes. The quantity to be 
treated is about 80,000 gallons per day. J. B. 








DEATH. 


On the 8th inst , at $4, Ange)l-road, 8.W.. ALrasp Witiiams, M.I.C.E., 
F.G.8. (Alfred Williams and Son), of 14, Victoria-street, Westminster, 
aged seveuty-nine years. 
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SUPERHEATED STEAM, 


An interesting paper was read during the recent con- 
gress by Mr. Lenke on the use of superheated steam. 
His hearers appeared to accept most of the arguments 
used in its favour without much question. Probably 
at no time since the steam engine was invented has 
so much been heard about superheated steam as at 
the present moment. Every one is agreed that by 
its use very considerable economies can be secured; 
but it is by no means certain that every one quite clearly 
understands why. There is this difference between super- 
heated steam and the use of the jacket, that whereas the 
benefit promised by the latter is not always obtained, the 
former can scarcely help doing good. The efficiency of 
the jacket depends on the condensation of steam without 
performing any direct work ; and it has been pointed out by 
more than one eminent engineer that if, instead of employ- 
ing steam to heat a cylinder from the outside, we put it 
inside, we should have a better result. That is to say, 
increase the weight of steam admitted to the cylinder by 
making the cut-off take place later than it would do if the 
cylinder were jacketed, and the economy will be the same 
or even greater. No doubts of this kind attend the use 
of superheated steam. The conditions do not, in a word, 
seem to exist under which it will not do some good, 
although there are methods of employing it which are 
better or worse than others. 

We have said that we doubt that the reasons why 
superheated steam is more economical than satu- 
rated are fully understood. We say this because 
no special allusion to one important fact finds its 
way into the more recent text-books, and the labours 
of Fairbairn and Rankine and Siemens are almost 
forgotten by the present generation. The accepted 
theory is that superheating prevents condensation in the 
cylinder. That its advantage begins and ends with this. 
That the steam works largely as would a permanent gas. 
Agiven weight of superheated steam will give a fatter 
diagram than the same weight of dry saturated steam, 
other things being equal, andsoon. Thisis all quite true; 
but the fact is overlooked that not only is initial condensa- 
tion prevented altogether or diminished in amount, but the 
whole volume of steam isincreased. Attention was called 
incidentally to this fact during the discussion. It has been 
found by Siemens and Fairbairn and Tate that the first 
effect of superheating is to cause the steam to expand five 
times as fast as if it were air. The rate of expansion is 
very variable, and it is far from certain that the cause 
of the phenomenon is fully understood. According to 
one hypothesis, the saturated steam to be superheated 
contains a good deal of moisture, probably in a vesicular 
form, and the primary effect of the superheat is to 
convert the superheated water into steam. On this 
point the late D. K. Clark wrote:—“It is thought 
that the rapidity of expansion by heat near the boiling 
point is to be accounted for by the supposed insen- 
sible moisture of steam in the saturated condition, 
as generated from water, being evaporated, and con- 
tributing to increase the quantity of steam without 
raising the temperature. This argument is plausible; 
but it might be argued, on the contrary, that in the con- 
verse process of abstracting heat from superheated steam 
the accelerated reduction of volume when it approaches 
the point of saturation is due to incipient condensation, 





which would be absurd.” The absurdity is not, we think, 
very evident. It seems to be abundantly clear that if 
there is any water mingled with the steam entering the 
superheater it must be evaporated. Let, for example, 
the steam contain only the very usual amount, 5 per 
cent. Then the boiling of this water into steam in the 
superheater will augment the whole quantity of steam 
passing into the engine by 5 per cent., and soon. The 
early records of steam navigation all bear witness to 
large economies being secured. It is very difficult to 
understand how this saving could be secured merely by 
preventing initial condensation, when we bear in mind 
that the boiler pressure was very low and the ratio of 
expansion small. Thus, for example, according to a state- 
ment in the ‘“‘ Transactions ” of the Institution of Mecha- 
nical Engineers for 1859, in certain experiments carried 
out on a large scale by John Penn a saving of 20 per 
cent. in fuel was obtained by raising the temperature of 
steam with a pressure of only 20 lb. by 100 deg. Fah. 
As the cut-off did not take place until three-fourths of the 
stroke had been completed, it is not easy to understand 
how so large a saving could have been had, save 
on the assumption that the volume of steam was con- 
siderably increased. Experiments and practice all 
go to show that the augmentation of volume is ex- 
tremely capricious, and depends almost altogether on 
the quantity of free water suspended in the steam. 
Superheaters fitted in some of the earlier vessels of 
the P. and O. Company gave, according to the official 
logs, yet better results. In the Alhambra, fitted in 1859, 
the saving in coal amounted to 34 per cent.; in the 
Norman it was 233 per cent.; in the Ceylon, a 2000- 
ton ship with engines of about 1300 horse-power, the 
consumption was reduced from 61 tons per day to 41 
tons, and per voyage by 32 per cent. The superheaters 
were fitted in the root of the chimney, and were said 
to have given no trouble. But this was before much 
experience had been obtained; corrosion ultimately 
rendered their removal necessary. The degree of 
superheating being moderate, it is impossible to 
believe that so large a saving could have resulted 
simply from the prevention of cylinder condensa- 
tion, which, with the very low ranges of expansion, 
ought to have been small. We have, we believe, reason 
for saying that the theory of superheated steam is not 
yet fully understood. Its economy is apparently due to 
more causes than one. The first of these is obvious 
enough. It is, as we have said, the evaporation by the 
waste heat in the uptake of water suspended in the steam ; 
that is to say, the efficiency of the boiler is increased. 
In the next place, it is due to the augmentation in the 
volume of the steam regarded as a permanent gas. Pre- 
cisely what this augmentation represents in economy is 
not known. The experiments of Fairbairn and Tate and 
Siemens give the rates of expansion, but they do not give 
the amount of heat required to produce them with any cer- 
tainty, a circumstance due in part atleast to the absence of 
knowledge as to the specific heat of steam. It is known 
how much heat is required to raise a pound of air 1 deg. 
in temperature at constant volume, and the precise 
degree of expansion is also known per thermal unit for 
constant temperature, but no such knowledge exists con- 
cerning steam, statements to the contrary notwithstand- 
ing. In the second place, it is due to the prevention cf 
initial cylinder condensation, in a way very well under- 
stood. Lastly, we venture to hint at the existence of 
another cause, the nature of which is obscure, but none 
the less deserving of careful consideration. 

We have repeatedly directed attention to the fact which 
even our most controversial readers do not seem to be dis- 
posed to dispute, that the high-pressure cylinders of steam 
engines always work wet. The condensation which goes 
on in them appears to be largely independent of the range 
of temperature inside. We have before now suggested 
acause. We shall not stop to repeat that suggestion. 
If superheating could prevent this condensation—if, in a 
word, it could keep the cylinder dry—it is obvious that 
a considerable economy would be secured. This, 
according to our experience, it does most effectually; even 
with a very moderate degree of superheating the high- 
pressure cylinder works quite dry. The economy secured 
in this way is, it appears to us, nearly independent of the 
range of temperature in the cylinder. It takes effect, in 
a word, before the steam gets into the cylinder at all, and 
that this is true is borne out by the satisfactory results 
obtained, as we have just seen, undercircumstances where 
it would appear that little or nothing was to be gained by 
attempting to prevent the effects of a range of cylinder 
temperature that did not existin old-fashioned low-pressure 
engines working at nearly full stroke. We have over and 
over again directed attention to the fact that steam is in 
no sense or way like a permanent gas in its method of 
behaving under varying conditions. It isinvariably credited 
with far more permanence than it possesses, and any rise in 
temperature beyond the boiling point must tend to make 
the fluid more permanent. It is for this reason, among 
others, that superheating is growing daily in favour with 
engineers and steam users. It would be out of place to 
say here anything connected with the practical difticulties 
met with in using superheated steam, and the way in which 
they have been gotover. For the moment we may refer 
our readers to Mr. Lenke’s paper. But we cannot now con- 
clude without suggesting that, as the labours of the Steam 
Jacket Committee of the Institution of Mechanical Engi- 
neers must be at an end—for if not they will go on for ever 
—it is advisable that another committee be appointed to 
examine and report on the whole subject of superheating, 
and particularly to find out to what causes the economy 
secured is really due. 


MORE GUNS. 


A REpoRT is just going round the newspapers to the 
effect that the Admiralty intend, in all ships now building, 
to replace 6in. by 7° 5in., and the suggested 7‘ 5in. by 9° 2in. 
guns. Possibly the wish is father to the thought to a certain 
extent, but it seems to be fairly authentic that a re- 
arrangement of the armament of the Queen and Prince 
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of Wales—the latest of the London class-—is under con- 
sideration, possibly also of several other vessels. 

That naval officers are, as a body, profoundly dissatis- 
fied with our present proportion of guns per ton of 
displacement is by now no secret. There is hardly an 
officer in the service who is not in this matter on all 
fours with the Navy League, though his reasons may be 
totally different. The Navy Leaguer and his friends 
seem to demand heavier guns chiefly because they have 
some idea that penetration is involved, and that a gain in 
this direction would accrue. This, of course, is not so; 
whatever the 7°5in. may do on the proving ground its 
excellence for practical work lies entirely in the fact 
that it fires nearly as fast as the 6in.—quite as 
fast probably under battle conditions—and projects a 
shell of just double the weight, and approximately 
three times the destructive power. Hence its value. 
There is no question whatever that a hundred 200 lb. 
shell will do more harm than a hundred of 100 lb.; 
while, despite theories of cumulative effect, they will 
as probably do more harm than two hundred 100 lb. 
shells discharged from guns of the same weight-total. 
Following this out, we arrive at the conclusion that it is 
better to put three 7‘5in. than six 6in., both in regard 
to the damage to be done and with a view to simplicity 
in working and ammunition supply. There is, however, 
the ‘other side,” and the objection lies in the fact that all 
that applies to the 7:5in. would apply to asmaller number 
of some heavier gun, while if that is met with the reply 
that an increase in weight diminishes chances of hitting, 
it may be retorted that six 6in. have double the chances 
of hitting of three 7‘5in. Taken further, this argu- 
ment may run that twelve 4°7in., or twenty-four 12- 
pounders, have double and quadruple the chances of an 
equivalent weight of 6in. guns; whence we are at once 
driven toselectamean. Despite the excellence of the 7: din. 
gun, it seems established that the 6in. is a better mean size, 
if a fixed weight has to be expended. The 6in. is essen- 
tially a man-handled gun to a degree that the 7°5in , with 
its 200 lb. shell, can never be; directly machinery is in- 
troduced the prime advantage of the quick-firer—so many 
argue—disappears. Under the 6in. we cannot well go, 
because the 4°7in. is not a sure piece with lyddite. Un- 
less lyddite detonates properly it is no good firing it, and 
the 40 lb. lyddite shell is uncertain in this respect. The 
lyddite in it is infinitely more likely merely to burn, while 
with lesser calibres the probability of unsatisfactory 
results increases considerably. On the whole, therefore, 
those who argue that two 6in. guns are superior for war pur- 
poses to the same weight of any other quick-firer may be 
held to have the best of the argument. And arguing on 
these lines, the armament of the London class represents 
a best possible if the weight is a fixed quantity. 

When, however, the question of weight of guns per 
ton of displacement is raised, the whole thing assumes a 
different aspect. British ships carry a relatively small 
armament per ton of displacement, and an abnormal 
quantity of useless or semi-useless gear. For instance, 
they carry six months’ provisions, while their coal 
supplies must necessitate going into harbour at least 
once a month. Two-thirds of these provisions, therefore, 
can be considered useless deadweight—for if ever coal is 
taken to the ship at sea, provisions can go in the same 
way. All kinds of spare gear are carried. To have 
it provides for eventualities that are just possible— 
say, grounding for three months on a desert island—but 
it reduces gun power, which is more certain to be required 
than provisions for the desert island event. Then, too, 
there is ammunition. Tocarry a large supply is good, but 
since the lives of big guns are strictly limited, the policy 
of carrying big gun ammunition that can be expended only 
by replacing the guns in harbour is open to criticism. 
Twenty-five rounds per gun means a good 100 tons, and for 
100 tons one could get a good many additional quick-firers. 
All told, a 15,000-ton British battleship is loaded with 
from 500 to 1000 tons of practically useless dead weight, 
and it seems at last to have struck the authorities that if 
the foreigners decline to burden themselves with dead 
weights of a bye-gone period, we may, without offence, 
do the same thing. To increase the number of the 6in. 
pieces is difficult, partly because it would necessitate 
re-designing the ships, partly because it would entail a 
heavy additional dead weight in armour to protect 
them. Hence the proposal to substitute 7°5in. for some 
of the 6in., and the idea is in every way to be commended, 
despite the partial loss of purely manual operation. 
As we have said, twelve 6in. on the broadside would do 
better than six 7°5in., because there would be more of 
them, but since the twelve cannot be mounted, it is no 
good thinking of it. For the upper-deck 6in., 7°5in. can 
be substituted by abolishing useless gear, and the sooner 
this substitution is effected and the further it is carried the 
better. By so doing we can double the efficiency of our 
battleships, and the change might, with advantage, 
include the Majestic class, that could easily lose a few 
hundred tons of doubtful value to gain increased power. 
But we repeat, it must be clearly understood that the aim 
and object of it all is to improve and increase shell attack. 
If the heavier guns are to be mounted with a view to 
their firing armour-piercing projectiles, then the ships 
will be the worse for the change. 


THE METRIC SYSTEM. 


Peruaprs the discussion which followed the reading of 
Mr. Arthur Greenwood’s paper on ‘‘The Metric System ” 
at Glasgow was as complete as the limited time at disposal 
would allow. It is certain, nevertheless, that no new 
arguments of any kind were heard. The author and his 
audience dealt with the hackneyed old subject in the 
hackneyed old way. Some persons find the metric system 
far more convenient for use than the British system. We 
say some persons, because among mechanical engineers, 
at all events, they form a very small minority. These 
gentlemen would like to see the metric system adopted 
universally. Unfortunately for them the metric system 
is full of imperfections. It does not seem to meet the 
wants of people who speak English; and proposals for its 





adoption fall upon deaf ears. In the course of the dis- 
cussion, Mr. Allen, of Bedford, referred to an article on 
the subject which had appeared in THE ENGINEER, setting 
forth the various terms used in, for example, agricultural 
markets, and he had to admit that it would be difficult to 
introduce change. The article in question will be found 
in our issue for December 27th, 1895. It would be waste 
of time to repeat here what we said then, but it must be 
admitted that the advocates of the metric system do not 
regard repetition as a vain thing. It is just possible, 
perhaps, to say something more on the subject worth 
saying. This must be our sufficient apology for writing 
on the question now. 

Mr. Greenwood told his audience that he has found 
himself in the desperate position of, while possessing but 
avery limited knowledge of foreign languages, endeavour- 
ing to give the metrical equivalents of the dimensions of 
a drawing made on a scale of an inch and a-half to the 
foot, to an inquisitive foreigner. With due deference to 
Mr. Greenwood, we must say that he appears to have been 
exceptionally unfortunate. The drawing was, no doubt, 
not from his own works, or provision would have been made 
for such a contingency. Any office-boy of average brain 
power would, with the aid of, say, Dowling’s metrical 
tables, have written on the drawing the metrical dimen- 
sions alongside the English figures. The case presents 
to us one of those puzzles which no man can understand. 
There is no earthly reason why the manufacturer who is 
doing a foreign trade should not work to the metrical 
dimensions if he likes. As for his men, he has only to 
take care that they are deprived of their English rules 
and supplied with those of France, and the thing is done. 
If Mr. Greenwood should again have to submit English 
scale drawings to a French, or German, or Russian pur- 
chaser, he will find that a good ivory rule, with both the 
English and the metrical dimensions on it, will help to 
get over the difficulty, and extricate him from a desperate 
position. There is absolutely no difficulty at allin giving 
the foreign purchaser the metrical equivalent. Not 
afew manufacturers use it; we have, indeed, seen cata- 
logues in which both the British and the metric dimen- 
sions are given. The argument used against the practice 
may perhaps take the form—we have never heard it 
urged—that the English equivalent is not near enough to 
the metric figures to enable the buyer to realise what he 
is getting. Now 25mm. are 0°984in., and 26mm. are 
1:024 of aninch. It will be seen that the possible per- 
centage of error in any reading must be very small, 
because any fraction of a millimetre must render the 
error of 0°016 too little, or 0°076 too much. Thus, for 
example, 801 mi. are 31°536in. The plus or minus 
error here is one of a couple of thousandths of an 
inch, for the purpose of purchase and sale _ utterly 
insignificant. A rather powerful magnifying glass would 
be needed to read it off ona scale. Is it to be supposed 
that a Frenchman ordering an English engine would 
complain that he had not got what he wanted, if, stipu- 
lating for a cylinder 571mm. in diameter, he got one 
22hin? One of the arguments in favour of the metric 
system used in the discussion on Mr. Greenwood’s paper 
struck us, and apparently several of those present, as, to 
say the least, capable of a different construction. It was, 
that if a foreigner bought a machine in England, made to 
metric measure, it would save him all the trouble of 
sending to the original maker for any part that required 
renewal. This is no doubt a very cosmopolitan and un- 
selfish view of commercial relations, but it does not 
appear to us to be business. 

Another curious thing about the discussion of the 
metrical system is that no thought ever seems to be taken 
of our colonial trade, or our Indian trade, or our American 
trade. To hear speakers one would suppose that our 
entire trade was concentrated on the continent of Europe. 
Why this view should be quietly accepted is passing 
strange ; but the smallest allusion to the circumstance that 
all the English-speaking people in the world do not use 
the metric system was perhaps too trifling a circumstance 
for comment. Furthermore, no one referred to the fact 
that, convenient as the metric system is in some respects, 
it is in others the most unhandy conceivable. Mental 
metrical arithmetic is all but impossible, as any of our 
readers who have ever bought two or three railway tickets 
in France or Germany at the same time‘well know. The 
booking clerk has invariably to use pencil and paper to 
calculate the proper number of francs and centimes to 
take. Here it may be well to say that the decimal 
system is by no means to be confounded with the 
metrical system, and for a long time past many engineers 
have worked to tenths of an inch instead ofeighths. The 
system is quite convenient, introduces no complications, 
is readily understood, and is pleasing to many people. 
In the course of his paper Mr. Greenwood referred 
to the American system of expressing weights in pounds, 
and tons of 2000 lb.; but the ton is rarely used, 
and the pound unit is open to the great objection that 
when large weights have to be dealt with no accurate 
concept of their amount can be framed, nor can they be 
handled with any facility for the purpose of comparison. 
When we say in England that the load on a pair of 
driving wheels is 18 tons 10 ewt., on the trailers 16 tons 
5 ewt., and on the leading wheels 15 tons, it does not take 
a moment’s thought to learn that the total weight of the 
engine is 49 tons 15 ewt.; but in America the same facts 
would be expressed as 41,440 lb., 36,400 1b., and 33,600 lb. 
These figures cannot be mentally added up by ordinary 
folk, and pencil and paper, or a slide rule, are required to 
show that the total is 111,440 lb. We need not stop to 
point out the difficulty of forming any accurate concep- 
tion of what the latter figures mean. 

One word in conclusion will suffice. Figures and 
numbers, and weights and measures, were made for 
man and not man for them. Just as the engineer 
employs in constructive work that tool or that material 
which best complies with his requirements, so ought he 
to use the metric system, or the decimal system, or the 
English, or any other system. The demand for a 
uniform system of weights and measures is akin to a 





demand for a universal language. We have never yet 
been definitely told by anyone that orders had been 
actually lost because metrical dimensions had not been 
supplied. Such loss occurs, perhaps; but the manufac. 
turer who, in the present day, sends out catalogues or 
drawings to the Continent which are only fit for English 
use deserves to lose trade. Such catalogues should be 
printed in the language of the country to which they 
are sent, and the dimensions and weights and prices 
should be in accordance with the language. If this 
were done invariably, we should hear little of the advan. 
tages of the metrical system outside the physical 
laboratory, where it appears to be quite the best that can 
be used. 


THE PRESIDENT OF THE UNITED STATES. 

THE President of the United States has shared the fate 
of other rulers. He has been struck down by the hand of 
one of the pestilant criminals whose feeble brains are 
utilised for the purpose of murder by astute anarchists. We 
hasten to express the sympathy of the members of our pro- 
fession with the people of the United States. Those who 
have watched Mr. McKinley’s progress will not, we think, 
have failed to perceive that his sentiments have changed of 
late; and the change has been welcome to the people of 
Great Britain. The President of the United States has re. 
cently admitted that rigid Protection is a bar to export 
trade ; and but a few days before his attempted murder he 
publicly pointed out that if a nation desired to have a large 
export trade it must have a large import trade as well. We 
have ourselves insisted at various times on the importance 
of this fact so constantly overlooked. The United States 
could not possibly continue to pour into this country quan- 
tities of commodities unless they took goods from us in 
exchange, and these we could not supply if our producing 
powers were ruined by external competition. But these 
views do not yet find much favour in the United States ; and 
the world can badly spare a ruler whose opinions on political 
economy appear to be essentially sound in many important 
respects. 

IRON TRADE REVIVAL. 


INDICATIONS continue to accumulate of iron trade improve- 
ment, and prospects are favourable, so far as can at present be 
judged, of a satisfactory winter trade. The revival in the 
Midland pig iron trade, in particular, is becoming very pro- 
nounced; and sellers report that inquiries from consumers 
are increasing on every side, whilst forward contracts are 
being offered with a freedom which has been absent all the 
summer. It is the improvement in the sheet and bar iron 
trade which is causing this extra demand for pig iron ; and in 
this particular the experience of the Midlands is shared by 
the North of England, the North-west Coast, and South 
Wales. Producers of pig iron in Lincolnshire have been 
steadily getting more money for several weeks past. The 
recent depression took them down to 50s., or a shade less, 
but things have been improving until present quotations are 
53s. 7d. per ton for No. 3, and 52s. 7d. for No.4. This is one 
of the finest irons procurable for sheet iron manufacture. 
Time alone can show whether this iron is destined to 
gradually work back to the remarkable figure of 81s., which 
it reached during the iron trade boom about eighteen months 
ago; but appearances at present point in the direction of a 
sustained upward movement. Such is the pressure in the 
steel trade in the North of England that hematite pig iron 
cannot be got for early delivery or for next month in any . 
quantity, and for what little is available, from 59s. to 59s. 6d. 
for mixed numbers is being asked by some sellers. There is 
every prospect that the present general quotation of £6 5s. for 
steel ship plates made in the North of England will shortly be 
raised, for the shipyards there, and also on the Clyde, are in 
a prosperous condition. The 180,000 tons of new work 
estimated to have been received by the Scottish shipbuilders 
during the past three months has exceeded by as much as 
20,000 tons the tonnage which during that period has been 
placed in the water. The improved position of the British 
iron trade is also due to the better condition of affairs which 
is manifesting itself in the engineering trades, both marine 
and land. 








THE SUBMERGED 30-TON ARMATURE. 


On August 14th last a 30-ton armature, manufactured in 
Berlin by the British Thomson-Houston Company for the 
Sheffield Corporation Electrical Department, was brought by 
canal to the city. The armature was for a 1000-kilowatt 
generator. In the process of unloading the barge was upset 
and the huge machine immersed in about 10ft. of water. 
From that time various efforts have been made to lift the 
great weight, but every attempt was unsuccessful until 
Saturday last, when a traction engine was substituted for 
the winch, which was the last appliance to break down, and 
the operation was successfully accomplished. A steel rope, 
running through blocks on the shear legs, was attached to 
the case containing the armature, the other end being wound 
round the drum of the engine, and with a long steady pull 
the armature came out of the water and rested on the quay. 
The first thing then done was to clear away the mud 
coating the case. For this purpose the fire-hose was 
applied. This work was carried on all Sunday, and it was 
found that, owing to the armature having been brought out 
wrong way up, the wooden case would have to be knocked 
away to facilitate its conveyance through the streets. As 
the framework was made of 5in. wood, and several of the 
top baulks were Qin. thick, this was no small matter. 
Eventually, however, the armature was stripped and stood 
revealed to the spectators—a huge circular piece of machinery, 
11ft. Sin. diameter, and 4ft. across, a temporary shaft put in 
for lifting purposes increasing the breadth by several feet. 
On examination it was found that although the machine 
was soaked with water, and no little mud had found its way 
inside it, there were no ffactures in the casting, although 
the electrical equipment has no doubt been injured. The 
cost of the armature is about £2500. 

Mr. A. L. C. Fell, tramways manager, in reporting the acci- 
dent tothe Tramways Committee, expresses the opinion that 
it will not be possible to dry the armature out and make it 
work satisfactorily. The only practical course, he thinks, 
would be to re-wind the armature, a work which he estimates 
will take from six weeks to two months. Mr. Fell adds :—‘“ If 
by any chance the British Thomson-Houston Company find 
that they can bake out the armature and make it work as it 
stands, I do not think it would be advisable to accept the 
same unless we have a guarantee for at least ten years, as 
some weak point may develop at any time.” 
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THE MOTOR VEHICLE DURABILITY TRIALS. 





Tue trials carried out last week over five different 
routes from Glasgow, under the management of the 
Automobile Club, were arranged with the object of test- 
ing the durability of the various kinds of cars more fully 
than in previous trials. ’ 

It is now nearly six years since the possible usefulness 
and trade in motor vehicles induced Parliament to grant 
them a limited tolerance. During the greater part of 
that time the Automobile Club has been acting as a 
Sovitlé dencouragement; for the first few years by 
organised tours, by hill-climbing tests, and by fuel con- 
sumption trials, over known distances. Last year the 
“thousand mile” trial tour was organised, and a large 
number of vehicles successfully completed the run, which 
was over 1100 milesin length. During this tour the vehicles 
stayed at eight or nine different towns and cities, where 
they were exhibited, and where the owners were given 
plenty of time for overhauling and adjustments, and for 
small renewals. When stopping at numerous different 
places it was not possible to maintain that complete 
supervision that it has been thought desirable in a trial 
of durability from a purchaser’s or user’s point of view. 

It was therefore decided that the trials for this year 
should be made from one and the same starting place 
for the whole of five days, the whole of the cars to be 
housed in the same car house under compiete observa- 
tion. For this purpose the authorities granted the club the 
use of the Kelvinhaugh-street Corporation tramcar 
depot, which accommodated all the motor vehicles. As 
every car, from the moment of its leaving the car-house 
at 8 a.m. for its run each day, was attended by an 
observer appointed by the club, until the car was, after 
the day’s run, delivered in the afternoon in the grounds 
of the Glasgow Exhibition, and from the Exhibition 
delivered in the car house in the evening, it was under 
official observation for the whole of the five days of the 
trials. 

The rules under which the tests were conducted gave 
each competitor one hour for cleaning the car after the 
arrival in the car-house from the Exhibition ; no limit 
was placed on the number of men employed in this 
cleaning, but in most cases only one man was so em- 
ployed. During this hour no replenishing of fuel or 
water tanks, adjustment, repair, or lubrication were per- 
mitted under paia of disqualification. 

Thus the work allowed on the return at night to the 
car house was not of the kind that in any way affected 
reliability, and very few of the competitors used the 
whole of the hour allowed. 

For adjustment, repairs, or replenishing, half an hour 
was allowed each morning, beginning at 6.30 a.m. under 
observers, and for every minute over the half hour a mark 
was deducted. This allowance of half an hour was con- 
sidered sufficient for a general examination of all parts 
likely to require attention, for adjustment and for replen- 
ishing, and although the latter does not affect durability, 
it was desirable to include this work in the half hour, as 
it involved opening and unscrewing and the use of tools 
which might be used for other purposes. It was also 
desirable to avoid filling petrol tanks at night, although 
the car-house was electrically lighted. 

The system of awarding marks for reliability included 
the deduction from a maximum of 300 for each day's run 
of one mark for every minute during which the vehicle 
was at rest, from the time of starting in the morning to 
the completion of the run, except during a compulsory 
stop for luncheon, stop for tire troubles, or for accidental 
detours. One mark was also deducted for each minute 
occupied by a car in doing a run in excess of the official 
maximum. 

In addition to the possible 300 marks per day, marks 
were also given for hill-climbing trials, these marks being 
based on the foliowing formula :— 

Marks = Ea of passengers . 1999 
rice 
the object of the formula being, on the one hand, to 
discourage the purely racing car of very high power, 
few seats, and high price; and, on the other, to en- 
courage the production of trustworthy cars at moderate 
prices. 

The cars ran over a different route every day. The 
average length of each day’s run was 105 miles, including 
on two days special hill-climbing tests, and they were 
hillsindeed. Aconsiderable number of the cars obtained 
nearly 100 per cent. of the maximum marks day after 
day, and all the cars successfully went through some 
very severe brake tests, the cars being stopped on a down 
grade at places unknown by the drivers and by an 
official hidden from view until moment of jumping out 
on to road and demanding a stop. Most cars pulled up 
from full or from high speed in their own length under 
this emergency stop, and two cars suffered severely 
owing to the semi-fright of the driver and his sudden- 
ness of application of all brake power. One car got its 
radius rods bent and the other had its gear broken by the 
powerful action of the foot brake. These cars made 
oe their brakes almost as though they had hit a 
church. 

Fifty-one cars were originally entered, but several 
were withdrawn before the date of the trial owing to 
want of time, and some others withdrew during the con- 
test, or ran only with a view to a certificate and not for 
an award. The total number seriously running during 
the trials was 37 at first and 33 at the finish, and of these 
a larger proportion was of British make than at any 
previous trial. 

As is usual now, almost all the troubles were tire 
troubles, punctures occurring in most unexpected, and 
nails entering in most unexplainable, ways. Inner tubes 
also gave a good deal of annoyance, and some American 
single-tube tires gave out completely. Also, as is usual, 
the engines of the cars gave very little bother of 
any kind—most of them none aft all. Circulating 
pumps gave some trouble, and in one or two cases the 
carburetters did not carburate as well as they should. 





’ 





Generally, however, the trials showed that, with the 
exception of tires, the cars are to-day much more trust- 
worthy than they were even a year ago, and that most 
of the troubles, other than with tires, are avoidable by 
careful driving and by exercise of due care in the car- 
house. 

To sum up the results of these trials, it may be said 
that great progress has been made in the reliability of 
these vehicles as carriages for continued and long-journey 
work, that the engines are practically free from break- 
down, that the power per cwt. of car is much greater and 
hill-climbing easier, that the gearing is generally of very 
high class and of better design and arrangement, that 
electric ignition is almost universally used, though tube 
ignition is by some used as a stand-by, and that all diffi- 
culties except with tires have become comparatively small. 

Parts of cars, including tires and ignition apparatus, 
were also separately entered for trial, and one 1-ton van 
was also entered. This van, it may be mentioned, a 
6 horse-power, by the Motor Manufacturing Company, 
ran 90 miles each day, carrying a ton of iron, which is a 
bad cargo for a light delivery van, and it worked remark- 
ably well. Among the cars which ran with distinc- 
tion throughout were the Wolseley 10 horse-power and 
5 horse-power cars, a Motor Manufacturing Company’s 
double-cylinder 6 horse-power car, and a voiturette by 
the same makers, Daimler Company’s 18 horse-power 
car, and 12 horse-power cars by the same makers, 
a 10 horse-power Mors, two Berlin Cannstadt cars, 
Mercedes type, entered by A. F. Milnes and Co.; 
Locomobile steam cars. One locomobile, with Clark- 
son’s burner for kerosene and condenser, did well until 
an accident occurred through jamming of cars at the 
foot of Whistlefield Hill. A New Orleans 7 horse-power, 
Panhard and Levassor 7 horse-power light car, a 9 horse- 
power Napier car, a Renault 44 horse-power, a 5$ horse- 
power TDecauville car, a 44 horse-power De Dion 
voiturette, a 12 horse-power Daimler, two Arrol-John- 
ston cars, 7 and 8 horse-power, an Argyll 5 horse-power 
voiturette, a Stirling Parisien Krebs car, and a Teras 
car, also did well. With the actual results of the 
trials we shall deal in another number, and as the judges 
have not yet studied the figures obtained on the trials, 
or the twenty-one points which they will take into 
consideration, apart from the marks obtained as results 
of the trial, further reference to the performance of the 
different cars would be premature. 

In arranging for these tests, great care had to be taken 
to prevent absolute apathy on the part of the makers and 
drivers by insisting on the maintenance of low average 
speeds, or, on the other hand, to prevent the trials from 
assuming the character of a race. The difficulty under 
the first head was much lessened by the concession by 
Lord Balfour, after strong representation by the Auto- 
mobile Club, represented by the Right Hon. Sir J. H. A. 
Macdonal, Lord Chief Justice Clerk of Scotland, of the 
twelve miles limit instead of the ten miles previously in 
force. 

The trials were carried out without a single accident 
to any person on the cars or on the road, and the Auto- 
mobile Club is to be congratulated on the success which 
has attended a very difficult and laborious piece of 
organisation. 

It is felt now that the light passenger and pleasure 
class of vehicles has received its full share of atten- 
tion in these extensive trials, and that in future the club 
tours and quarterly 100-mile consumption and _hill- 
climbing trials will, perhaps, be all that are necessary to 
further foster development. The club will probably now 
turn its attention to the encouragement of the develop- 
ment of the light delivery van class, with vehicles of 
different types, carrying from a few hundredweights to a 
ton or so. Reliability and simplicity are alone wanted to 
bring about an almost unlimited demand for this class of 
vehicle, and we maylook for much that will be important 
in the trials of these, whether the motors be internal 
combustion, steam, or electricity. 








THE POSITION OF CALCIUM CARBIDE AND 
ACETYLENE. 


An exceptionally interesting article upon the position 
and prospects of the carbide and acetylene industries, 
written by Dr. Miinsterberg, has recently been published 
in the Zeitschrift fiir Beleuchtungswesen ; and although 
the opinions expressed deal more particularly with the 
German state of affairs, yet the paper is well worth most 
careful study. It possesses, too, a certain amount of im- 
portance from the personal aspect, for up to the beginning 
of the current year Dr. Miinsterberg was director of one 
of the leading German firms of carbide makers and 
generator builders; and when he resigned his post there 
was a suspicion in some persons’ minds that he had 
abandoned the business because he foresaw no future for 
it. This notion Dr. Miinsterberg takes the present 
opportunity of contradicting; although he is no longer 
connected with the trade, he remains a firm believer in 
the gas. He considers that acetylene has already proved 
a success—that the gas can never be done without, and 
that its use has not spread so rapidly as was expected 
owing to over speculation in the carbide market, and to 
want of capital and careful experimental work in the 
acetylene branch itself. ; 

At the present time most of the fundamental regula- 
tions governing the evolution and combustion of acety- 
lene have been laid down; there will only be further 
improvements in detail, such as more economical burners, 
better heating apparatus, more practical acetylene motors. 
The limits in size within which an acetylene installation 
can hope to be successful have been discovered; the 
upper limit is fixed by the competition of coal gas and 
electricity, each of which has its superiority in ease of 
producing heat and power; the lower limit is at a gene- 
rator supplying ten flaiues. The single cycle or carriage 
lamp is the solitary exception to this rule ; it works well, 
because after-generation, odour, and an unsteady light 


are not noticed out of doors, and also because a cyclist 
or coachman devotes more attention to his lamp than an 
attendant would. An absolutely satisfactory single table 
acetylene lamp is not likely ever to be invented, for it is 
not conceivable that a chemical operation can ever be 
made to proceed smoothly in such a confined space. Dr. 
Miinsterberg does not wish to be accused of placing ob- 
stacles in the way of developing the acetylene business, 
or he would prefer to put the lower limit in size of an 
acetylene installation at fifty lights. 

The firm with which our author has been connected is 
one of the chief apostles of the “ Pictet,” or hand-fed, 
carbide-to-water system of generation. In leaving the 
industry, Dr. Miinsterberg’s predilections are still for 
that apparatus, in favour of which he argues at some 
length and with much cogency; although he is careful to 
admit, and indeed to insist, that there are hundreds of 
automatic apparatus in regular operation giving perfect 
satisfaction. An acetylene generator has to be considered 
from three aspects: its erection, its management when 
at work, and its size with reference to the maximum 
demands ever to be made upon it. The methods to be 
followed in the erection of a generator are already largely 
regulated by local or other enactments; but sufficient 
attention has not been devoted to the question of warm- 
ing the apparatus-house.. Yet this is most important, 
for, as statistics plainly show, the great majority of acci- 
dents happen in periods of frost. Large installations it is 
to be remarked, are likely to be better guarded against 
frost than smal] plants. 

Coming to a consideration of the management of an 
installation, Dr. Miinsterberg remarks that many 
generator builders consider their part done when the plant 
has been delivered to the customer, and that any licensing 
or regulating authority deals primarily with the former. 
This is a grave mistake, for as the builder is generally a 
man of technical understanding, whereas the gas con- 
sumer is generally not, it is the latter who most needs 
looking after. Any authority supervising acetylene 
installations ought to see that the attendants are men who 
not only understand the construction of the plant, but 
also have a shrewd idea what to do in cases of emergency ; 
in fact, the generator owner ought to be responsible for 
any accidents arising from his servants’ carelessness, as a 
factory manager is responsible for accidents on the works. 
It is, again, the small apparatus which is more likely to 
suffer from lack of proper attention than the large instal- 
lations. 

The size of an acetylene generator, in relation to the 
average and maximum demand made upon it, is a matter 
that is not always properly studied, and here again the 
non-automatic apparatus is superior to its rivals. The 
worst that can happen if a hand-fed generator is unequal 
to the demand made upon it will be a failure in the light. 
Such a generator can be charged above the normal speed 
with carbide; but in that case the body of the vessel 
becomes full of thick lime sludge, which has had no time 
to settle, and the extra carbide decomposes slowly and 
irregularly, occasionally leaving unattacked lumps to be 
withdrawn in the sludge, which may be a source of 
danger when thrown away. This trouble can, and should, 
always be avoided by installing a reserve generator, 
charging the pair alternately, and thus giving the lime an 
opportunity to settle. Dr. Miinsterberg might have 
added that a hand-fed generator fed at too high a speed is 
apt to froth badly, and this is sometimes very incon- 
venient. An automatic generator is filled with a certain 
large quantity of carbide, which is supposed to be decom- 
posed at about a certain speed. If the demand for gas 
suddenly increases, the apparatus strives automatically to 
cope with it by decomposing its carbide more rapidly ; 
and a rise in temperature occurs, possibly reaching the 
point at which acetylene begins to decompose. Short of 
this point, the reaction does not proceed economically, as 
an inspection of the residue will often show; benzene 
and tar may be formed, much water vapour will pass into 
the rest of the plant, and lightly soldered parts of the 
generator may come open, admitting air. That too small 
a demand for gas in comparison with the size of the 
apparatus may be inconvenient is shown by the fact that 
all generators are fitted with safety valves to carry off 
any excess of gas intothe air. The idea is excellent, but 
in practice these safety valves frequently fail to act. 
Here, again, a hand apparatus is more trustworthy than 
any description of automatic machine, due precautions 
being taken against frost. We cannot quite follow Dr. 
Miinsterberg here. There are undoubtedly several types 
of safety valve fitted to acetylene apparatus which may 
be said to be absolutely trustworthy. Every generator 
should be provided with an escape valve of a trustworthy 
description. But the generator never in the ordinary 
way should use that safety valve, not because it may be 
out of action when needed, but because a blowing off of 
such a costly gas as acetylene is a highly uneconomical 
proceeding. : 

Dr. Miinsterberg holds that the price of calcium car- 
bide may safely be taken as a fairly permanent one, and 
he argues that at that—German—price, 25 marks per 100 
kilos.—say £12 10s. per ton—acetylene is perfectly able 
to meet its competitors, and is quite adapted for the 
illumination of towns and villages, even when its advan- 
tages on the score of cleanliness and small consumption 
of oxygen are overlooked. It is important here to re- 
member the difference between England and Germany. 
Our price for carbide is about £16 per ton, and it seems 
likely to remain at that figure. Our paraffin oil is dis- 
tinctly cheaper. Our coal gas on an average is sold 
more cheaply than in Germany, and the works have 
penetrated into more and smaller villages in Great Britain 
than on the Continent. Dr. Miinsterberg’s prophecy as 
to municipal acetylene lighting may or may not be 
correct for us; clearly the data on which he has based 
his calculation require thorough revision before they suit 
this country. 

Dr. Miinsterberg next proceeds to discuss the purely 





commercial aspect of the carbide and acetylene trade 
in Germany; but although most of his criticisms; 
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| 
apply with equal force to the condition of affairs) ppRCTRIC POWER SUPPLY ON THE TYNE | bold venture on behalf of the gas company to start 
in the United Kingdom, this is a matter with | No. I "| supplying electricity, but it was by no means so risky 


which we are not specially concerned. In brief, he | : , : as it appears at first sight. There are numerous 
complains that the simple nature of acetylene gene- | As briefly announced in our issue of June 21st, a large | instances where the gasworks in a town have had to be 
rators has tempted all sorts of incompetent persons to | POWer station was publicly opened on the 18th of that | enlarged almost as soon as an electric light station has 
build them ; that the public, knowing nothing of good or | month by Lord Kelvin. It is situated on the north side | been started. But apart altogether from this, there is on the 
bad metal work, of scientific or unscientific design, buy | of the Tyne at a place called Neptune Bank, near | north bank of the Tyne a huge demand for power, which is, 
the first machine offered ; and that when it breaks down | V allsend, some three miles eastward of the centre of | morever, very fairly concentrated. If the users of this 

Newcastle itself. The first thing which strikes one on | power could be made to understand that electric driving 


they consider the fault to be that of the gas itself, and | ? : ; : : 
they warn all their friends to have nothing to do with entering the station premises is the fact that cooling could be economically substituted in many instances—if 





acetylene. 
local mechanical engineers have taken up the manufac- 
ture of generators as an occasional departure from their 


Dr. Miinsterberg regrets that even competent | 


| 


regular business; and, per contra, that the large firms | 


who have made a speciality of building generators have 


undertaken to install them. The generators and the rest | 
of the plant should be constructed, so far as possible, | 


wholesale, by firms that have experimented with carbide 
and acetylene, that have plenty of capital behind them, 
and that are well up in the latest developments of the 
industry. The same generators should be installed and 
watched over by local men, who can be ready at a 
moment’s notice to visit the installation and correct any 
defect. An exception should be made in the case of town 
installations, the whole of the work being here under- 
taken by the apparatus builders. 


over the erection and management of acetylene apparatus 
should be strengthened in order that the public may be 
protected and made to trust the gas more. 

The second part of Dr. Miinsterberg’s paper treats of 
the carbide industry. Just as the acetylene branch 
suffered from the small man and a lack of capital, so the 
carbide branch suffered from the financier and a super- 
abundance of capital. Our author is no thick-and-thin 
advocate for the German system of close relationship 
between bank and factory. Sometimes the ready 
assistance given by the banks is of great assistance to 
industry ; but occasionally, as in the present instance, it 
leads to a constant shifting of responsibility from the 
shoulders of industrialists to those of financialists, and 
then to those of the general public, until nobody cares much 
how recklessly he spends money, because it belongs to 
some person, or persons, unknown. A few years ago the 
colossal electrical undertakings on the Continent were, 
according to Dr. Miinsterberg, in an unhealthy state. 
They were eagerly looking around for fresh business to 
keep their staffs employed; they heard of calcium carbide, 
and they rushed into the manufacture blindfold. The 
fall of the Bullier patent—in Germany—was a great 


misfortune. Had it been sustained, only a few 
factories would have been erected, and they would 
have been able to pay their way. After its fall 
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Dr. Miinsterberg sums | 
up his views upon acetylene by urging that official control | 
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Fig. 1-OUTSIDE ViEW OF POWER-HOUSE 


ponds with sprinklers are provided for the condensing 
water. 
to place the station on the banks of the Tyne, but 
Parliamentary Committees are not renowned for engi- 
neering skill or knowledge, and a Parliamentary Com- 
mittee decided that the particular spot on which the station 
is built was to be used, and noother. The history of the 
undertaking is somewhat peculiar. The Walker and 
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It would have seemed much better engineering | 


not universally—for steam, as it is for the most part em- 
ployed there, it was evident that there was a profitable 
opening for a large central electrical supply station. The gas 
company had seen this, and had, moreover, received appli- 
cations for the supply of current for power purposes. It 
was not, however, destined to carry out the whole scheme 
entirely by itself. The Newcastle-on-Tyne Electric 
Supply Company, Limited, has, in spite of having 
increased the size of its generating station at Pandon 
Dene several times, found it too small to cope with the 
increasing requirements for lighting, and the comparatively 
young but growing desire for current for power purposes, 
This company had several years ago recognised the fact 
that sooner or later there would be a large demand for 
power in its district, and had the foresight to provide for 
it by laying down suitable mains for direct current 
supply in addition to those it already possessed for the 
alternating current originally installed. Having laid the 
requisite mains, the supply of direct current at 240 volts 
was commenced about a year ago, and, as had been fore- 
seen, the demand for power at once began. The company 
in addition had obtained powers to supply Gosforth and 
Longbenton—districts to the north of Newcastle—and 
had taken over the Provisional Order of the Walker 
Urban District Council. It was therefore at once 
necessary to provide further generating plant. 

It was under these circumstances that an agreement 
was entered into with the gas company by which the 
latter sold the Neptune Bank Station in its incomplete 
state to the electric company, which then took over the 
construction and agreed to sell electricity in bulk to the 
gas company. Naturally the station as_ originally 
designed by the gas company would not meet the enlarged 
requirements of the electric company, and it was decided 
not only to increase it in size but also to purchase a 
further site about three-quarters of a mile further down 
the Tyne and on the river side. As this new site is some 
15 acres in extent, and as the Neptune Bank site- 
large as it is—is only some five acres, it would seem 
that it is anticipated that the latter will shortly be found 
too small. It is the intention of the company to do 
away with its Pandon Dene site as a generating station 
as soon as Neptune Bank is in full swing, and to replace 
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Fig 2—CROS88 SECTION OF ENGINE AND BOILER HOUSES 


people lost their heads, and hunted for waterfalls all | Wallsend Union Gas Company applied to Parliament for 
through Europe, even in situations where there were powers to erect an electrical station and to supply energy 
no railway facilities for transporting the finished material. | in its districts. The powers were granted, but only on | but supply electricity on a large scale for power as well. 


Many of the carbide factories have had to be shut down, | condition that the site at Neptune Bank, which had been | 


it by a transforming sub-station. The Neptune Bank 
station will then not only do the lighting of Newcastle, 


Meanwhile, and although it may some day become too 


few of the remainder are working ata profit; and although previously purchased for gas purposes, should be utilised. | small for its work, the Neptune Bank station is an 


the syndicate, or combination of manufacturers, at Frank- This site, therefore, had to be adopted, at all events for | excellent piece of work. 


In spite of its having been 


fort, has been of much assistance to the industry by con- a commencement. It is not an ideal site for such a pur- | constructed, so to speak, piecemeal, and enlarged more 
trolling the output, it has not been able to include all the pose by any means, though it has its advantages, one being | quickly than was ever intended, it bears no impress of 
factories within its sphere of operations, and productionis that a branch of the North-Eastern Railway runs just | this upon its face, and when it is entirely finished it will 


still excessive. 


How many and which of the carbide beside it. 


Its greut disadvantage is that it is about 350 


contain a total of 4300 kilowatts, besides smaller plant. 


works will be able to survive the present competition yards from the river Tyne, and at some 60ft. higher level. | In this condition it is shown in our illustration, Fig. }. 
remains to be seen; but in the meantime consumers of | To force continually sufficient water for condensing | The generating plant will consist of four sets, each having 
acetylene are profiting by the low price at which calcium | purposes through such a distance and to such a/| a power of 700 kilowatts, and one set of 1500 kilowatts. 


carbide is to be bought. 


Even when the demand for height was at once found impracticable on account of | At present only three of the 700 kilowatt sets are installed, 


carbide increases, the supply will be fully equal to it; cost. Calculations were made, and it was learned that | but before the end of the year the remaining 700 kilowatt 
and there does not seem to be any reason to imagine that | it would be cheaper both in first cost, in upkeep, | set and the 1500 kilowatt plant will be at work. The 


the price will ever be forced up higher than at present. 








presented to Mr, Andrew Carnegie. 


and working expenses, to cool the water by means of a | 
pond and sprinklers, and to pump from the river only | 


engine and boiler-houses run parallel to one another, and 
at present only one chimney is erected, that at the left 


the amount required to compensate for evaporation, | hand side. It is noteworthy as being made of riveted 
On Tuesday the freedom of the city of Glasgow was rather than to have to lay two lines of 24in. pipes, and | iron, and its form is shown in Fig. 1, which is an end-on 


to put down extensive pumping machinery. It was a 


view of the station buildings looking eastwards, The 
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chimney, as well as the boiler, steam, and feed piping, 
stokers, &c., were supplied by Babcock and Wilcox, 
Limited. | 

An examination of the plan, Fig. 3, and the cross- | 
section, Fig. 2, will serve to give an excellent idea of the 
veneral arrangements of the station buildings. These, | 
as will be seen, consist of what are really two buildings, 
one—the engine-house—of brick, and the other—the 
boiler-house—of steel. These buildings, when finally 
completed, will each be 160ft. long and 52ft. wide. The 
height of the engine-room from the basement to the roof 
tie bars is 40ft. 6in. The basement floor is 8ft. below | 
the engine-room floor, so that the height of the engine- | 
room, which can be devoted to machinery, is some | 
32ft. 6in. Of this height some is taken away by a 25-ton 
travelling crane, made by Booth Brothers and Co. The 
main combined engines and alternators are placed cross- 
wise of the building. Arranged together at one end are 
a 50-kilowatt 240-volt exciter plant, consisting of a 75 
brake horse-power Belliss and Morcom engine coupled 
toa British Thomson-Houston direct current dynamo ; 
two 300 brake horse-power Belliss and Morcom en- 
gines, each driving two 100-kilowatt generators; and 
and one 150 kilowatt 5500 to 240 volts three-phase | 
synchronous motor generator, having two generators— 
one on each side of the motor. The smaller engine runs 
at 500 revolutions per minute and the larger at 380. 
They can either run on the atmosphere or through a 
Klein’s grease separator into a Wheeler surface con- 
denser placed in the basement. An automatic valve 
enables the change to be made from the condenser to the 
atmosphere should this become necessary. The larger 
engines have been or are being made in the neighbour- 
hood. When the station is completed these larger 
engines will be of three types. The first to be installed 
was made by the Wallsend Slipway and Engineering 
Company. It is a marine type engine having three 
sets of A-shaped box uprights. It is triple expansion, and 
has three cylinders, these having diameters 17}in., 28}in., 
and 48in., with a stroke of 36in. Itis capable of indicating 
1400 horse-power, with 200 lb. steam pressure, and when 
running at a speed of 100 revolutions per minute. It is 
provided with an Aspinall’s safety governor, which shuts off 
steam when the speed exceeds 115 revolutions per minute. 
The valves are Corliss, driven direct, saving in the case 
of the high-pressure cylinder, which is provided with trip 
action, with dashpots, the valves being controlled by a 
Proell governor, which is chain driven. On page 274 
will be found a reproduction from a photograph of a view 
looking down the engine-house from the switchboard 
platform. This shows the engine very well. We have 
watched it running undera heavy and varying load, and it 
behaved excellently. 

Attached to the upright columns at the back of the 
engine is its surface condenser. The circulating water 
for this is supplied by means of a centrifugal pump 
placed in the basement and driven by a continuous- 
current enclosed type motor. The air pump is worked 
off the high-pressure crosshead by means of a rock- | 
ing lever. Asin the case of the smaller engines, there | 
is bere also an automatic valve to turn the exhaust to | 
atmosphere should anything go wrong with the condenser, | 
the engine being powerful enough when running on the | 
atmosphere to permit of the full load of 700 kilowatts 
being taken from the generator. The two other 700 kilo- 
watt generators already installed, and that which will 
shortly be erected, are driven by engines which, though 
similar to that just described as regards speed, output, «c., 
are different in many essential details. Thus, although they | 
are triple-expansion, they have four cylinders, 19in., 3lin., | 
and two of 34in. The stroke, however, is the same—36in.— 
asin the three-crank engine. These engines have been built | 
by Wigham, Richardson and Co., Limited, and they are 
balanced on the Yarrow, Schlick, and Tweedy system. 
As with the three-crank engine, each of these engines 
has its own separate surface condenser, with ‘Edwards’ 
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intermediate cylinders, and with a slide valve on the low- 
pressure. The fifth combined set, which is not yet 
installed, is to be of 1500 kilowatt output, and the 
alternator will be driven by means of a Parsons’ steam 
turbine. 








ELECTRIC DRILL. 


We illustrate above and by a drawing on the next page a 
type of electrical drilling machine which we think will be 
found interesting. It is entirely self-contained, and is there- 
fore in a sense portable. It consists of a vertical column 
about 14in. in diameter, with a horizontal arm about 1lin. in 
diameter.% The former can be raised vertical about 2ft., with 
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Fig. 3-GENERAL VIEW OF GENERATING STATION 


air pump. They also have Aspinall’s emergency gover- 
nors and centrifugal motor-driven pumps for the con- 
densing water. 
means of a Stumpf’s patent shaft governor mounted on the 
crank shaft, with two cranks on either side of it. The 
engines are provided with piston valves on the high and 


The governing is brought about by | 


a maximum distance from the end of the spindle to the base 
plate of about 5ft.3in. The horizontal bar can be moved 
longitudinally, or it can be swung like the radial arm of an 
ordinary machine. The drilling spindle is 2°4in. diameter, 
with a stroke of 12in., and will drill holes up to 3}in. It can 
drill at any angle in a vertical circle. A two horse-power motor 
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It 


| is mounted on a bracket at the end of the horizontal bar. 
| makes 1250 revolutions per minute, and drives a second shaft 


with worm, which transmits through back gear to the drill 
| spindle. We would call particular attention to the four-step 
| cone used. Itis made for a wedge belt, a form of drive which is 
| very popular on the Continent. The drill can be fed down by 

hand or power, and there are three changes of feed for each 

speed, of which there are eight. The spindle can be stopped, 
started, or reversed instantly from the front of the head, so 
| that the machine is suitable for tapping; it has also a quick 
| withdraw motion. The starting switch and resistance are 
under the drive, of which the gearing is all enclosed, but can 
be at once got at by a hinged door. Readers who are inter- 
ested will find little difficulty in making out any other points 
about the machine from an examination of the illustrations. 
The machine is made by Maschinen-Fabrik Lorenz, of Ett- 
lingen Baden. 








DOCKYARD NOTES. 


THE people of the new Royal yacht are said to be “very 
indignant” at a report circulated in the newspapers to the 
| effect that most of them got very sea-sick during the recent 
| trial. It has been explained that they were not sick enough 
| to be incapacitated ; but we really do not see that it matters, 
| or that the “slur” on the Navy is deep. The fiction that 
the yachts are manned by the pick of the Navy is worn 
pretty thin by now, and the idea that possible enemies gauge 
the value of the British Fleet from the yachts is ridiculous. 
In point of fact the efficiency of the Navy would be improved 
if the yachts were an entirely distinct service. Then their 
ailments could be chronicled without misunderstanding. 
The only point of real present interest about the new yacht 
is that her Bellevilles have given no trouble. We believe we 
are correct in saying that M. Belleville himself was given a 
species of watching brief in her trials. Her engine-room 
department have certainly done well—they, perhaps, did not 
have time to get sea-sick. 














Le Yacht this week has another able article on our naval 
manceuvres—the recent ones this time. It is marked by a 
solid sobriety, and emphasises the fact that the X fleet has 
no counterpart in the French navy. 





ELSEWHERE in Le Yacht we read that the Queen and Prince 
of Wales will, “without doubt,’’ be armed with four 12in., 
four 9°2’s, four 7°5’s, or else ten 6in. Reliable information 
concerning our fleet is as often to be found in France as in 
England, but we fancy that Le Yachthas been too explicit here. 





Tue Formidable is shortly to be commissioned at Ports- 
mouth to replace the Resolution in the Channel Fleet. It is 
none too soon, for the old “‘ Reso,” although she, in the last 
manceuvres, kept station at 133 knots, is sadly in need of a 
complete overhaul, while as a fighting machine she is very 
out of date. The Formidable was to have been flagship, but 
the Admiral will not have her because, it is said, he objects 
to her inward-turning screws. Such screws are disliked by 
many naval officers, who hold that they make getting out of 
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harbour very difficult. The point, however, is a moot one- 
no very clear data are available. Some, or all, of the Diadem 
class have such screws, and as they are the unhandiest 
vessels ever conceived by man, the screws have come in for a 
share of the blame. 





Tuer Implacable at Devonport has been painted black and 
grey — which seems to be the new service colour. As a 
“khaki” it has no value, but in artistic effect it cannot be 
bettered. However, as the gentlemen on shore who agitate 
about these things are believers in black, every one will no 
doubt be satisfied for once ina way. Naval officers with a 
hankering after smart appearance have discovered that black 
and grey lends itself to it splendidly. 





Tuer Temperley mast, for coaling at sea under weigh, is 
now being installed on board the collier Muriel in Ports- 
mouth Dockyard. Mechanically, everything promises to be a 
brilliant success; the only question on which any doubt 
exists is the action of the sea on tower and towed. The 
scheme is only designed for use in smooth water, when it 
should succeed perfectly; but the interesting question is 
whether it cannot also be done in a “bit of a sea.” We are 
inclined to think, after a careful inspection of the means to 
be employed, that this, too, will be accomplished. 


THE French battleships Jauréguiberry, Charles Martel, and 
Bouvet, belonging to the Mediterranean fleet, and the cruiser 
Galitée are en route for Dunkirk, to swell the French fleet 
present at the Tsar’s reception there next week. The 
Russian fleet to be present is not yet kriown, but it is not 
likely to be large. The Peresviet, Pallada, and three coast 
defence ships of the Apraksin type are the only vessels avail- 
able. Probably only a single escorting vessel will go. All 
the Russian fleet—saving the Black Sea detachment—is now 
* out China way.” 





EIGHT 7*8in. guns of the latest pattern have just been sent 
to Bonafacio for the fortifications. Discussing this, Le Yacht 
says : “It is certain that the well-known projects of certain of 
our eventual] adversaries, projects which consist in capturing 
Bonafacio by surprise in order to make of it a new Gibraltar, 
would fail to-day, though they might perhaps have succeeded 
in 1897.” 





THE energetic naval enthusiast at Bulawayo, South Africa, 
is again to the front with a long letter in the current Naval 
and Military Record, on the subject of naval strength. It is 
a curious commentary on empire that folk in almost 
Central Africa should worry about sea power, but so it is. 
The letter in question is well argued out, and more accurate 
than the average article one reads in a service paper. Mr. 
Arnold Saber, who is the enthusiast in question, is upset | 
about the new building programme, and its practical ignoring | 
of Germany’s open bid for sea power. 


| pages, and incurred obloquy for so doing. He has the 


lend himself to the propagation of the agnostic view that 
man can know nothing about Nature’s secrets. He 
defines very clearly certain views which cannot be true, 
and not the least interesting aspect of the whole matter 
is the way in which he refers to the recent opinions of 
some of the finest thinkers of the day; and the manner in 
which he explains the true value, place, and working 
capacity of provisional theories. That this extreme out- 
spokenness will offend some and afflict others is highly 
probable. But we have long felt that the time was 
coming when theories accepted as absolutely true must 
be deposed from their high place. The belief that because 
any great authority had said a certain thing it must be 
true, then and for all time, has done much harm, delayed 
progress, narrowed our scientific teaching, fostered cor- 
ceit, and resulted in driving the work of invention into the 
hands of men who had no pretentions whatever to 
scientific attainments. A new era is, we think, dawning, 
and the student will be taught in future to say, ‘I 
believe,” not * I know.” 

The report of the Council for the year 1900 and 1901 
contains very little of interest. It begins with a graceful 
address which has been presented to the King express- 
ing ‘deepest sympathy in the great loss sustained by 
his Majesty and the Empire by the death of her gracious 
Majesty Queen Victoria.’ Reference is made to the 
reply of the India-office to a suggestion that ethno- 
graphical information should be obtained by the aid of 
the census. In the main the Indian Government regard 
the proposal as one that could not be carried out. A 
list of retiring members of Council is given, with the 


THE BRITISH ASSOCIATION. 





Tur British Association for the Advancement of Science 
meets this year, and this week and next, in Glasgow. 
The former meetings were held in. 1840, 1855, and 1866. 
The buildings and halls of the University, which have 
been used for the meetings during the Engineering Con- 
gress, have been placed at the disposal of the Association. 
The proceedings began as usual on Wednesday night 
with the delivery of the presidential address by Professor 
Riicker, F.R.S., in St. Andrew’s Hall, distant about ten 
minutes from the University, in which there is no 
single hall with good acoustic properties large enough 
to accommodate an audience of 2000 people. 

The chair was occupied by Sir William Turner, the 
retiring president, and among those present on the platform 
were the President-elect (Professor Riicker), Lord Lister, | 
Lord Kelvin, the Principal of Glasgow University, the 
Lord Provost (Mr. Chisholm), the Dean of Guild, Sir | 
Michael Foster, M.P., Sir John Evans, Sir A. Geikie, Sir 
Henry Roscoe, Sir Frederick Bramwell, Sir J. Burdon 
Sanderson, Sir W. H. Preece. Sir W. Roberts-Austen, 
Professor G. Carey-Foster, Mr. J. Campbell, M.P. for 
Glasgow University, Dr. Scott, Dr. Gladstone, Mr. Parker 
Smith, M.P., Lord Blythswood, Sir George Robertson, 
Sir Trueman Wood, Sir Alexander Binnie, Sir Robert 
Giffen, Sir P. Magnus, Sir E. Carbutt, and Mr. G. Griffith. 

The address is not to be lightly read. Although it does 
not touch on the practice of engineering, it deals | 
with the root work of things, the foundations of scien- 
tific faith, the very basis and groundwork of theories on | 
which are built up such imposing structures as the laws | names of those proposed for re-election. 
of thermodynamics, the conservation of energy, chemical | Sir W. Turuer, rising shortly after half-past eight, said 
affinities, the methods of electricity, the nature of the | that as retiring President it was his pleasing duty to in- 
ether, indeed all that constitutes what has come to be | troduce Dr. Arthur Riicker as his successor in the chair. 
known as physical science. Nothing more startling in | After a distinguished career in the University of Oxford, 
the way of a presidential address has been delivered | Dr. Riicker devoted himself to teaching and research in 
since the days of Tyndall. We read the address with | physical science. He had filled in succession the offices 
infinite pleasure, because Dr. Riicker accepts and urges | of professor of physics in the Yorkshire College and of 
the views which we have often put forward in these | corresponding professor in the Royal College of Science, 
South Kensington. He had published independently and 
courage to assert that the apostles of science have been | in conjunction with eminent colleagues important inves- 
too dogmatic, and that we are wholly wrong in assuming | tigations, more especially in connection with the magnetic 
that because a theory is taught, and passes current as | survey of Great Britain and Ireland, For some years 
true, that it really represents anything actually taking | he acted as treasurer of the Association, and for five 
place in Nature. It is even hinted that it may be} years he had been one of the secretaries of the 
possible that the universe gets on without the ether. | Royal Society. Not many weeks ago he was appointed 
The perfection of the address is due to the author's | Principal of the University of London under its new 
method. He writes with a consummate knowledge of his | constitution. It therefore fell to his lot to take a leading 
subject, temperately, withoutheat or passion. His method | part in the conversion of the University from an almost 
is the scientific method. On the other hand, he does not | exclusively examining body into a teaching University. 
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The men of business had united with the academic body 
in their efforts to keep the University in the forefront of 
educational institutions. Scotsmen were proud to think 
that the Scottish universities were in the full sense 
national universities, in which all ranks in society were 
encouraged to obtain an education of a high class, and 
that this feeling was not limited to those Scotsmen who 
remained in their native land was shown by the princely 
donation recently made by one who, though a large part 
of his active life had been that of a Scot abroad, had 
treasured a continuous feeling of pride and sympathy 
with the land of his youth. It was impossible to offer 
any better wish to the new President than to hope that 
under his auspices the many educational institutions of 
London might be fused into an organic whole, that men 
of wealth might provide adequate funds, and that the 
University of London in future might be worthy of the 
metropolis of the British Empire. 

Dr. Riicker then took the chair and delivered the 
presidential address. 





THE PRESIDENT’S ADDRESS, 

The first thought in the minds of all us to-night is that since 
we met last year the great Queen, in whose reign nearly all the 
meetings of the British Association have been held, bas passed to 
her rest. To sovereigns most honours and dignities come as of 
right, but for some of them is reserved the supreme honour of an 
old age softened by the love and benedictions of millions; of a 
yath to the grave, not only magnificent, but watered by the tears 
Poth of their nearest and dearest, and of those who, at the most, 
have only seen them from afar. This honour Queen Victoria won. 
All the world knows by what great abilities, by what patient 
labour, by what infinite tact and kindliness, the late Queen gained 
both the respect of the rulers of nations and the affection of her 
own subjects. Her reign, glorious in many respects, was remark- 
able, outside these islands, for the growth of the Empire ; within 
and without them, for the drawing nearer of the Crown and the 
people in mutual trust ; while, during her lifetime, the develop- 
ments of science and of scientific industry have altered the habits 
and the thoughts of the whole civilised world. 

The representatives of science have already expressed in more 
formal ways their sorrow at the death of Queen Victoria, and the 
loyalty and confident hope for the future with which they welcome 
the accession of King Edward. But none the less, | feel sure that 
at this, the first meeting of the British Association held in his 
reign, | am only expressing the universal opinion of all our 
members when I say that no group of the King’s subjects trusts 
more implicitly than we do in the ability, skill, and judgment 
which his Majesty has already shown in the exercise of the powers 
and duties of his august office; that none sympathise more deeply 
with the sorrows which two great nations ce shared with their 
sovereigns, and that none cry with more fervour, ‘‘ Long live the 
King!” 

But this meeting of the British Association is not only remark- 
able as being the first in a new reign ; it is also the first in a new 
century. It is held in Glasgow at a time when your International 
Exhibition has in a special sense attracted the attention of the 
world to your city, and when the recent celebration of the ninth 
jubilee of your university has shown how deeply the prosperity of 
the present is rooted in the past. What wonder, then, if 1 take 
the chair to which you have called me with some misgivings ! 
Born and bred in the South, I am to preside over a meeting held 
in the largest city of Scotland. As your chosen mouthpiece I am 
to speak to you of science when we stand at the parting of the 
centuries, and when the achievements of the past and present, and 
the promise of the future, demand an interpreter with gifts of 
knowledge and divination to which I cannot pretend. Lastly, | 
am President of the British Association as a disciple in the home 
of the master, as a physicist in a city which a physicist has made 
for ever famous. Whatever the future may have in store for 
Glasgow, whether your enterprise is still to add wharf to wharf, 
factory to factory, and street to street, or whether some unfore- 
seen ‘‘tide in the affairs of men” is to sweep energy and success 
cizewhbere, fifty-three years in the history of your city will never 
be forgotten while civilisation lasts. 

More than half a century ago, a mere lad was the first to compel 
the British Association to listen to the teaching of Joule, and to 
accept the law of the conservation of energy. Now, alike in the 
most difficult mathematics and in the conception of the most 
ingenious apparatus, in the daring of his speculations and in the 
soundness of his engineering, William Thomson, Lord Kelvin, is 
= as a leader by the science and industry of the whole 
worid, 

It is the less necessary to dwell at length upon all that he has 
done, for Lord Kelvin has not been without honour in his own 
country. Many of us, who meet here to-night, met last in Glasgow 
when the University and City had invited representatives of all 
nations to celebrate the jubilee of his professorship. For those 
two or three days’ learning was surrounded with a pomp seldom to 
be seen outside a palace, The strange middle-age costumes of all 
the chief universities of the world were jostling here, the outward 
signs that those who were themselves distinguished in the study 
of Nature had gathered to do honour to one of the most dis- 
tinguished of them all. 

Lord Kelvin’s achievements were then described in addresses in 
every tongue, and therefore I will only remind you that we, 
assembled here to-night, owe him a heavy debt of gratitude ; for 
the fact that the British Association enters on the twentieth 
century conscious of a work to do, and of the vigour to do it, is 
largely due to his constant presence at its meetings and to the 
support he has so ungrudgingly given. We have learned to know 
not only the work of our great leader, but the man himself ; and 
1 count myself happy because in his life-long home, under the 
walls of the university he served so well, and at a meeting of the 
Association which his genius has so often illuminated, I am 
allowed, as your President, to assure him in your name of the 
admiration, respect, nay, of the affection, in which we all hold 

im. 

| have already mentioned a ber of cir tances which 
make our meeting this year noteworthy ; to these I must add that 
for the first time we have a section for education, and the import- 
ance of this new departure, due largely to the energy of Professor 
Armstrong, is emphasised by the fact that the chair of that section 
will be occupied by the Vice-President of the Committee of Council 
on Ejucation—Sir John Gorst. I will not attempt to forecast the 
proceedings of the new section, Education is passing through a 
transitional stage. The recent debates in Parli t, the great 
gifts of Mr. Carnegie, the discussion as to university organisation 
in the North of England, the reconstitution of the University of 
London, the increasing importance attached to the application of 
knowledge both to the investigation of Nature and to the purposes 
of industry, are all evidence of the growing conviction that without 
advance in education we cannot retain our position among the 
nations of the world. If the British Association can provide a 
platform on which these matters may be discussed in a scientific 
but practical spirit, free from the misrepresentations of the hust- 
‘ings and the exaggerations of the partisan, it will contribute in no 
‘slight measure to the national welfare. 

But amid the old and new activities of our meeting, the under- 
‘tone of sadness, which is never absent from such gatherings, will 
be painfully apparent to many of us at Glasgow. The life-work 
‘of Professor Tait has ended amid the gloom of the war-cloud. A 
bullet, fired thousands of miles away, struck him to the heart, so 
‘that in their deaths the father and the brave son, whom he loved 
‘80 well, were not long divided. Within the last year, too, America 











has lost Rowland ; Viriamu Jones, who did yeoman’s service for 
education and for science, has succumbed to a long and painful 
illness ; and one who last year at Bradford seconded the pope 
that I should be your President at Glasgow, and who would un- 
questionably have occupied this chair before long had he been 
spared to do so, has unexpectedly been called away, A few 
months ago we had no reason to doubt that George Francis Fitz- 
Gerald had many years of health and work before him. He had 
gained in a remarkable way not only the admiration of the 
scientific world, but the affection of his friends, and we shall 
miss sadly one whom we all cared for, and who, we hoped, 
might yet add largely to the achievements which had made him 
famous. 

The science of the nineteenth century.—Turning from these sad 
thoughts to the retrospect of the century which has so lately 
ended, I have found it to be impossible to free myself from the 
influence of the moment and to avoid, even if it were desirable to 
avoid, the inclination to look backward from the standpoint of 
to-day. ‘Two years ago Sir Michael Foster dealt with the work of 
the century asa whole. Last year Sir William Turner discussed 
in one detail the growth of a single branch of science. A third 
and humbler task remains, viz., to fix our attention on some of the 
hypotheses and assumptions on which the fabric of modern theore- 
tical science has been built, and to inquire whether the foundations 
have been so ‘‘ well and truly” laid that they may be trusted to 
sustain the mighty superstructure which is being raised upon 
them. The moment is opportune, The three chief conceptions 
which for many years have dominated physical as distinct from 
biological science have been the theories of the existence of atoms, 
of the mechanical nature of heat, and of the existence of the 
ether. Dalton’s atomic theory was first given to the world by a 
Glasgow professor--Thomas Thomson--in the year 1807, Dalton 
having communicated it to him in 1804, Rumford’s and Davy’s 
experiments on the nature of heat were published in 1798 and 
1799 respectively ; and the celebrated Bakerian Lecture, in which 
Thomas Young established the undulatory theory by explaining 
the interference of light, appeared in the «« Philosophical Trans 
actions” in 1801. The keynotes of the physical science of the 
nineteenth century were thus struck as the century began by four 
of our fellow-countrymen, one of whom—Sir Benjamin Thompson, 
Count Rumford—preferred exile from the land of his birth to the 
loss of his birthright as a British citizen. 

Doubts as to scientific theories.—It is well known that of late 
doubts have arisen as to whether the atomic theory, with which 
the mechanical theory of heat is closely bound up, and the theory 
of the existence of an ether have not served their purpose, and 
whether the time has not come to reconsider them. The facts 
that Professor Poincaré, addressing a congress of physicists in 
Paris, and Professor Poynting, addressing the Physical Section of 
the Association, have recently discussed the true meaning of our 
scientific methods of interpretation; that Dr. James Ward has 
lately delivered an attack of great power on many positions which 
eminent scientific men have occupied ; and that the approaching 
end of the nineteenth century led Professor Haeckel to define in a 
more popular manner his own very definite views as to the solution 
of the ‘* Riddle of the Universe,” are perhaps a sufficient justifi- 
cation of an attempt to lay before you the difficulties which sur- 
round some of these questions. To keep the discussion within 
reasonable limits I shall illustrate the principles under review by 
means of the atomic theory, with comparatively little reference to 
the ether, and we may also at first confine our attention to inani- 
mate objects. 

The construction of a model of nature.—A natural philosopher, 
to use the old phrase, even if only possessed of the most superticial 
knowledge, would attempt to bring some order into the results of 
his observation of Nature by grouping together statements with 
regard to phenomena which are obviously related. The aim of 
modern science goes far beyond this. It not only shows that 
many phenomena are related which at first sight have little or 
nothing in common, bat, in so doing, also attempts to explain the 
relationship. Without spending time on a discussion of the 
meaning of the word ‘‘ explanation,” it is sufficient to say that our 
efforts to establish relationships between phenomena often take 
the form of attempting to prove that, if a limited number of 
assumptions are granted as to the constitution of matter, or as to 
the existence of quasi-material entities, such as caloric, electricity, 
and the ether, a wide range of observed facts falls into order asa 
necessary consequence of the assumptions. The question at issue 
is whether the hypotheses which are at the base of the scientific 
theories now most generally accepted are to be regarded as 
accurate descriptions of the constitution of the universe around us, 
or merely as convenient fictions. 

Convenient fictions, be it observed, for even if they are fictions 
they are not useless. From the practical point of view itis a 
matter of secondary importance whether our theories and assump- 
tions are correct, if only they guide us to results which are in 
accord with facts. The whole fabric of scientific theory may be 
regarded merely as a gigantic ‘‘aid to memory ;” as a means for 
producing apparent order out of disorder by codifying the 
observed facts and laws in accordance with an artificial system, and 
thus arranging our knowledge under a comparatively small 
number of heads, The simplification introduced by a scheme 
whicb, however imperfect it may be, enables us to argue ‘from a 
few first principles, makes theories of practical use. By means of 
them we can foresee the results of combinations of causes which 
would otherwise elude us. We can predict future events, and can 
even attempt to argue back from the present to the unknown 

ast. But it is possible that these advantages might be attained 

y means of axioms, assumptions, and theories based on very 
false ideas. A person who thought that a river was really a 
streak of blue paint might learn as much about its direction from 
a map as one who knew it as itis, It is thus conceivable that we 
might be able, not indeed to construct, but to imagine, something 
more than a mere map or diagram, something which might even 
be called a working model of inanimate objects, which was never- 
theless very unlike the realities of Nature. Of course, the agree- 
ment between the action of the model and the behaviour of the 
things it was designed to represent would probably be imperfect, 
unless the one were a facsimile of the other; but it is conceivable 
that the correlation of natural phenomena could be imitated, with 
a large measure of success, by means of an imaginary machine, 
which shared with a map or diagram the characteristic that it was 
in many ways unlike the things it represented, but might be com- 
pared to a model in that the behaviour of the things represented 
could be predicted from that of the corresponding parts of the 
machine. 

We might even go a step further. If the laws of the working 
of the model could be expressed by abstractions, as, for example, 
by mathematical formul, then, when the formule were obtained, 
the model might be discarded, as probably unlike that which it 
was made to imitate, asa mere aid in the construction of equations 
to be thrown aside when the perfect structure of mathematical 
symbols was erected. If this course were adopted we should 
have given up the attempt to know more of the nature of the 
objects which surround us than can be gained by direct observa- 
tion, but might, nevertheless, bave learned how these objects 
would behave under given circumstances. We should have 
abandoned the hope of a physical explanation of the properties of 
inanimate Nature, but should have secured a mathematical 
description of her operations. There is no doubt that this is the 
easiest path to follow. Criticism is avoided if we admit from the 
first that we cannot go below the surface ; cannot know anything 
about the constitution of material bodies; but must be content 
with formulating a description of their behaviour by means of laws 
of Nature expressed by equations. i 

But if this is to be the end of the study of Nature, it is evident 
that the construction of the model is not an essential part of the 
process. The model is used merely as an aid to thinking; and if 
the relations of phenomena can be investigated without it, so 
much the better. The highest form of theory—it may be said— 





the widest kind of generalisation, is that which has given up the 
attempt to form clear mental pictures of the constitution of 
matter, which expresses the facts and the laws by language and 
symbols which lead to results that are true, whatever be our view 
as to the real nature of the objects with which we deal. From this 
point of view the atomic theory becomes not so much false as 
unnecessary ; it may be regarded as an attempt to give an 
unnatural precision to ideas which are and must be vague. Thus, 
when Rumford found that the mere friction of metals produced 
heat in unlimited quantity, and argued that heat was therefore a 
mode of motion, he formed a clear mental picture of what he 
believed to be occurring. But his experiments may be quoted as 
proving only that energy can be supplied to a body in indefinite 
quantity, and when supplied by doing work against friction it 
appears in the form of heat. 

y using this phraseology we exchange a vivid conception of 
moving atoms for a colourless statement as to heat energy, the 
real nature of which we do not attempt to define; and methods 
which thus evade the problem of the nature of the things which 
the symbols in our equations represent have been prosecuted with 
striking success, at all events within the range of a limited class 
of phenomena. A great school of chemists, building upon the 
thermodynamics of Willard Gibbs and the intuition of Van t’ Hoff, 
have shown with wonderful skill that, if a sufficient number of the 
data of experiment are assumed, it is ible, by the aid of thermo- 
dynamics, to trace the form of the relations between many 
physical and chemical phenomena without the help of the atomic 

eory. 

But this method deals only with matter as our coarse senses know 
it ; it does not pretend to penetrate beneath the surface. It is, 
therefore, with the greatest respect for its authors and with a full 
recognition of the enormous power of the weapons employed, that 
I venture to assert that the exposition of such a system of tactics 
cannot be regarded as the last word of science in the struggle for 
the truth. Whether we grapple with them or whether we shirk 
them, however much or however little we can accomplish without 
answering them, the questions still force themselves upon us: Is 
matter what itseems tobe?! Is interplanetary space full or empty / 
Can we argue back from the direct impressions of our senses to 
thi which we cannot directly perceive ; from the phenomena 
displayed by matter to the constitution of matter itself’ It is 
these questions which we are discussing to-night ; and we may, 
therefore, as far as the present address is concerned, put aside 
once for all methods of scientific exposition in which an attempt 
to form a mental picture of the constitution of matter is practi- 
cally abandoned, and devote ourselves to the inquiries whether 
the effort to form such a picture is legitimate, and whether we 
have any reason to believe that the sketch which science has 
already drawn is to some extent a copy, and not a mere diagram 
of the truth. 

Successive steps in the analysis of matter.—In dealing, then, with 
the question of the constitution of matter and the possibility of 
representing it accurately, we may grant at once that the ultimate 
nature of things is and must remain unknown, but it does not 
follow that immediately below the complexities of the superficial 
phenomena which affect our senses there may not be a simpler 
machinery of the existence of which we can obtain evidence, 
indirect, indeed, but conclusive. The fact that the apparent unity 
which we call the atmosphere can be resolved into a number of 
different gases is admitted, though the ultimate nature of oxygen, 
nitrogen, argon, carbonic acid, and water vapour is as unin- 
telligible as that of air as a whole, so that the analysis of air may 
be said to have substituted many incomprehensibles for one. 
Nobody, however, looks at the question from this point of view. 
It is recognised that an investigation into the proximate constitu- 
tion of things may be useful and successful, even if their ultimate 
nature is beyond our ken. 

Nor need the analysis stop at the firat step. Water vapour and 
carbonic acid, themselves constituents of the atmosphere, are in 
turn resolved into their elements ; hydrogen, oxygen, and carbon, 
which, without, a formal discussion of the criteria of reality, we 
may safely say are asreal as air itself. Now at what point must this 
analysis stop if we are to avoid crossing the boundary between 
fact and fiction’ Is there any fundamental difference between 
resolving air into a mixture of gases and resolving an elementary 
gas into a mixture of atoms and ether’ There are those who cry 
halt! at the point at which we divide a gas into molecules, and 
their first objection seems to be that molecules and atoms cannot 
be directly perceived, cannot be seen or handled, and are mere 
conceptions which have their uses, but cannot be regarded as 
realities. It is easiest to reply to this objection by an illustration. 
The rings of Saturn appear to be continuous masses separated b: 
circular rifts. This is the phenomenon which is observed rset 
atelescope. By no known means can we ever approach or handle 
the rings; yet everybody who understands the evidence now 
believes that they are not what they appear to be, but consist of 
minute moonlets closely packed, indeed, but separate the one from 
the other. In the first place Maxwell proved mathematically that 
if a Saturnian ring were a continuous solid or fluid mass it would 
be unstable and would necessarily break into fragments. In the 
next place, if it were possible for the ring to revolve like a solid 
body, the inmost parts would move slowest, while a satellite moves 
faster the nearer it is toa planet. Now spectroscopic observation, 
based on the beautiful method of Sir W. Huggins, shows not only 
that the inner portions of the ring move the more rapidly, but 
that the actual velocities of the outer and inner edges are in 
close accord with the theoretical velocities of satellites at like 
distances from the planet. 

This and a hundred similar cases prove that it is possible to 
obtain convincing evidence of the constitution of bodies between 
whose separate parts we cannot directly distinguish, and I take 
it that a physicist who believes in the reality of atoms thinks 
that he has as good reason for dividing an apparently continuous 
gas into molecules as he has for dividing the apparently continuous 
Saturnian rings into satellites. If he is wrong, it is not the fact 
that molecules and satellites alike cannot be handled and cannot 
be seen as individuals that constitutes the difference between the 
two cases. It may, however, be urged that atoms and the ether 
are alleged to have properties different from those of matter in 
bulk, of which alone our senses take direct cognisance, and that 
therefore it is impossible to prove their existence by evidence of 
the same cogency as that which may prove the existence of a 
newly-discovered variety of matter, or of a portion of matter too 
small or too distant to be seen, 

This point is so important that it requires full discussion, buf in 
dealing with it, it is necessary to distinguish carefully between the 
validity of the arguments which support the earlier and more 
fundamental propositions of the theory ; and the evidence brought 
forward to justify mere speculative applications of its doctrines 
which might be abandoned without discarding the theory itself. 
The proof of the theory must be carried out step by step. The 
first step is concerned wholly with some of the most general pro- 
perties of matter, and consists in the proof that these properties 
are either absolutely unintelligible or that in the case of matter of 
all kinds, we are subject to an illusion similar to that the results 
of which we admit in the case of Saturn’s rings, clouds, smoke, 
and a number of similar instances. The believer in the atomic 
theory asserts that matter exists in a bye ema) state, that it con- 
sists of parts which are separate and distinct the one from the 
other, and as such are capable of independent movements, 

Up to this point no question arises as to whether the separate 
parts are, like grains of sand, mere fragments of matter; or 
whether, though they are the bricks of which matter is built, 
they have, as individuals, properties different from those of masses 
of matter large enough to be directly perceived. If they are 
mere fragments of ordinary matter, they cannot be used as aids 
in explaining those qualities of matter which they themselves 
share. 

(To be continued.) 
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IRRIGATION IN THE NILE VALLEY AND ITS 
FUTURE.* 
By W. Wiicocks, C.M.G., M. Inst. C.E., late Director-General 
of Reservoirs, Egypt. 

As Horace compared the works of Pindar to the sustained flight 
of an eagle, and contrasted with them his own poems, which he 
compared to the cells of honey built up industriously by bees, so 
may the historical irrigation of the Nile Valley be contrasted with 
the patient labour of perennial irrigation. That basin irrigation 
which has for upwards of 7000 years held its course unimpeded and 
unchecked, may well take its place by the eagle’s side during her 
most daring and sustained flight. The intricacies and lesser details 
of basin irrigation can be mastered by anyone who will make a 
methodical study of my book on “‘ Ezyptian Irrigation,” and I shall 
therefore only give in this paper the main features, and draw such 
lessons from them that others may be encouraged to learn the 
wisdom of the ancient Egyptians, and apply their knowledge to 
those new countries which have become the heritage of the European 
races, and whose permanent development can be secured by irriga- 
tion, and by irrigation alone. 

Basin irrigation, as it has been practised in Egypt for thousands 
of years, is the most efficacious method of utilising existing means 
of irrigation which the world has witnessed. It can be started by 
the sparsest of populations. It will support in wealth a multitude 
of people. King Menes made his first dyke when the Egyptian 
nation was in its infancy. Egypt, in Roman times, supported a 
population twice as dense as that of to-day. The direct labour of 
cultivation is reduced to an absolute minimum. 

Shakespeare’s genius has crystallised the system for all time: 

“They take the flow o’ the Nile 
By certain scales in the Pyramid ; they know, 
By the height, the lowness, or the mean, if dearth 
Or foizon follow : the higher Nilus swells, 
The more it promises: as it ebbs, the seedsman 
Upon the slime and ooze scatters his grain, 
And shortly comes to harvest.” 

How many undeveloped countries are there to-day, whose rivers 
in flood run liquid gold which is never utilised ! Taking my stand 
at Koshesha, on the earliest of the Egyptian dykes, I have often 
longed for the day when it might be my privilege to introduce into 
some new country this wonderful irrigation of ancient Egypt, and, 
like the engineer who gave undying fame to the name of Menes, 
give wealth and prosperity to some hitherto poor and barren land. 
How many thousands of modern pilgrims visit this strangely inter- 
esting land of Egypt, and go back to their homes with fragments 
of mummies, old pottery, and useless antiquities, and yet never 
carry away with them the secret by which that most ancient 
country renews its youth each recurring year. 

If we cast back our view to the dawn of Egyptian history, we 
can picture the Nile Valley as consisting of arid plains, sand dunes, 
and marshy jungles, with reclaimed enclosures on all the highest 
lands, Every eight or ten years the valley wasswept by a mighty 
inundation. We may well imagine with what awe the ancient 
Egyptians contemplated laying their hands on the great river and 
saying to it, ‘‘thus farand no farther.” The seeds of future 
success lay in the resolve of King Menes’ engineers to confine their 
attention to one bank of the river alone. It was the left bank of 
the river which history tells us was first reclaimed. A longitudinal 
dyke was run parallel to the stream, and cross dykes tied it to the 
Lybian Hills. Into these basins or compartments the turbid waters 
of the flood were led by natural watercourses and artificial canals ; 
and meantime the whole of the right bank, and the trough of the 
river itself, were allowed to be swept by the floods. It must have 
been on this wild eastern bank that were conducted all the hippo- 
potamus hunts which are crowded on the wall pictures of buildings 
of the early dynasties. In all probability, the first six dynasties 
contented themselves with developing the left bank of the Nile. As, 
however, the population increased, and with it the demand for new 
lands, it became necessary to reclaim the right bank of the river as 
well. The task now was doubly difficult, as the river had to be 
confined to itsown trough. This masterful feat was performed by 
the great Pharaohs of the XIIth Dynasty, the Amenemhats and 
the Usartesens, who, under the name of Sesostris, usurped the 
place of Menes in the imagination of the ancient world. They 
were too well advised to content themselves with repeating on the 
right bank what Menes had done on the left. By suddenly con- 
fining the river they would have exposed the low-lying nomes of 
Memphis and Lower Egypt to disastrous inundations. To obviate 
this they widened and deepened the natural channel which led to 
the Fayoum depression in the Lybian hills, and converted it into 
a powerful escape to carry off the excess waters of high floods ; 
and so successful were they in their undertakings that the con- 
version of the Fayoum depression into Lake Mceris was long 
considered by the ancient world as one of its greatest wonders. 
They led the flood into the depression when it was dangerously 
high, and provided for its return to the river when the inundation 
had come to an end. By this means they insured the lake against 
being at a high level during a period of flood. The gigantic dykes 
of entry and exit were only cut in times of emergency, and were 
reconstructed again at an expense of labour which even an Egyp- 
tian Pharaoh considered excessive. To understand how capable 
Lake Mreris was to control the floods, and turn a dangerous into 
a beneficial inundation, | should recommend a study of Major 
Brown’s ‘‘Fayoum and Lake Meeris.” As years rolled on the Nile 
widened and deepened its own trough, to which it was now con- 
fined ; and eventually the time came when Lake Meeris could be 
dispensed with without danger. It was gradually reclaimed and 
converted into a province. 

It was owing to this early development of the left bank of the 
Nile that all the ancient dynasties had their capitals on that side 
of the river ; and it was possibly the rapid increase of wealth in the 
hands of the bolder people, who first settled on the right bank, 
which gave the latter government of the country into the hands of 
the Theban nobles. This is only conjecture, but in the hands of 
true Egyptologists it may be of use in the study of those old-world 
events, 

Basin irrigation holds the flood waters for some forty-five days 
per annum over the whole of the valley. The water is in places 
10ft. deep, and in others only lft. deep, while the average depth is 
about 4ft. Now, the retention of this water over the land for a 
period of six weeks permits of the thorough saturation of the sub- 
soil in places where the subsoil is of proper consistency ; and this 
water can be drawn on in winter and summer, for maturing certain 
crops and growing others. It was where the subsoil gave a plenti- 
ful supply of water, and permitted of intense cultivation through- 
out the year, that we find all the ancient capitals of Egypt. 
Abydos has the finest subsoil water in the Nile Valley ; Memphis 
has an excellent supply ; while Thebes has the only good subsoil 
water on the whole of the right bank. Good subsoil water was to 
the ancient Egyptian world what the presence of arich gold mine is 
to one of our new colonies, 

Subsoil water supplies the link between basin and perennial 
irrigation. It explains the reason why modern Egypt is not satis- 
fied with the irrigation which has come down from the remotest 
antiquity, but is desirous of conferring on the length and breadth 
of the Nile Valley those advantages which gave Abydos, Memphis, 
and Thebes their pre-eminence in the past. The thoroughly de- 
veloped Nile Valley, with its permanent wealth and resources, may 
well betake itself to the more costly and remunerative methods of 
perennial irrigation ; but for poor, undeveloped countries, to leave 
the rich mines of wealth which the flood waters of their rivers are 
capable of supplying, and to be turning their eyes to the unattain- 
able irrigation from reservoirs and perennial sources, is as unprofit- 
able as was Naaman’s longing for the clear streams of Abana and 
Pharpar, while the turbid waters of the Jordan in flood were alone 
available. Any country which possesses rivers and streams whose 
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waters are in flood for six weeks per annum, can betake itself to 
basin irrigation with more or less profit. The science of dams, 
weirs, and regulators has received such development durirg recent 
years that there can be no problem so difficult that it cannot be 
solved by experience and originality. Basin irrigation, and basin 
irrigation alone, allows of the thorough development of countries 
whose streams have short and turbid floods; whether it be the 
stately irrigation of the Nile Valley, perfected by the science and 
experience of 7000 years; or the less perfect, but still highly 
developed and river-fed tank systems of Madras ; or the primitive, 
but effective basins of Bundelkund, where the impounded water 
irrigates the crops on the down-stream sides of the basins for one 
season, and then allows of the basins themselves being dried and 
cultivated in the next. 

The Nile in high flood rises 33ft. above its bed, in a mean flood 
30ft., and in a poor flood 23ft. The beds of the main basin canals 
are about 15ft., and the cultivated land at the river’s edge about 
30ft. above the river bed. The basins have an average area of 
7000 acres. Where the valley is narrow, they average 2000 acres 
each, and where it is wide 20,000 acres; while some of the tail 
basins are 40,000 acres in extent. Each canal has about seven or 
eight basins depending on it, of which the last is always the 
largest. There are masonry regulators at the canal heads, at each 
crossing of the cross banks, and at the tail escapes into the river. 
In the more perfect basins the canals and escapes syphon 
under one another and overlap and supply each other's deficiencies, 


so as to meet the requirements of every kind of flood which Egypt | 


can experience. Colonel Ross’s work on the basin irrigation of 
Egypt, from which I have largely quoted in my book, is a monument 
of patient observation and a storehouse of information. Some of 
the canals are veritable rivers, discharging 15,000 cubic feet per 
second ; but a good average canal discharges 1000 cubic feet per 
second. The largest canal has a width of 250ft., while the average 
width is 30ft. Good basin canals discharge in an average year one 
cubic foot per second per twenty acres. Forty-five days suttice 
for a perfect irrigation. The cost of providing basin irrigation in 
Egypt for basins of 10,000 acres may be taken at £3 per acre thus 
made up :—Banks, £1 10s.; canals, 15s.; masonry works, 10s.; and 
bank protection, 5s. If the basins are under 5000 acres the cost 
will be nearly double this. The annual cost of maintenance is 2s. 
per acre; while the lands themselves are rented at £3 per acre. 
In well-irrigated basins no manures are needed, and alternate crops 
of cereals and legumins have been reaped for centuries without the 


regulated and protected reaches. ‘The sites of new canals are very 
carefully chosen in this respect. Wide, shallow canals, and water 
courses silt less than deep and narrow ones. Great economies arg 
made in silt clearances by those engineers who so grade their canals 
that the fall per mile of the first mile is greater than that of the 
second, and of the second than that of the third, and so on, until 
at the fifth or sixth mile the general slope of the canal is reached, 
The waters of the Nile flood, with a mean velocity of 2}ft. per 
second for mean depths of 12ft., give only slight deposits on canals 
which start from well-selected reaches of the river. These 
deposits, moreover, can be generally swept away by the compara- 
tively clear supplies which follow the turbid floods. 

Masonry regulators are given a — of floor equal to half the 
head of water to be held up ; thoug in the Nile a depth of 10ft, 
is generally adopted, and in the main canals 7ft. The ancient and 
modern Egyptians used vertical needles for regulation. The 
Ezyptians were extraordinarily skilful in handling the largest 
timbers. Needles of 30ft. in length, and Qin. by 6in., were 
commonly employed in 25ft. depth of water. Nearly all these 
verticals have been displaced by horizontal sleepers and iron gates, 
Colonel Western and Mr. Reid introduced iron gates, and they 
are gradually supplanting the other systems, I prefer the 





vertical needles, and should use them wherever possible, except at 
canal heads. 

Though all dry clearances are done by hand, at rates varying 
from 2d. to 3d. per cubic yard, all the wet clearances are 
performed by dredgers, at a general rate of about 6d. per cubic 
yard. In the larger canals bucket dredgers are employed by 
| preference. In the ordinary canals centrifugal sand or mud- 
| pump dredgers are preferred. A long shoot deposits the material 
| dredged into slurry pits, dug annually in the berms of the canals, 
| If the soil ishard and stiff, grab dredgers are employed, though 
| this form of dredger entails excessive wear and tear. 
| It would bea healthy innovation, indeed, if the provision of 
| suitable manures were to be considered as an essential part of a 
| project for providing perennial irrigation. The day is not far 

distant, I believe, when governments which provide irrigation 

works, will also provide manures, and sell the water and the 
manures together, one being as essentia! as the other ; I know well 
| from observation, that a well-manured field needs only half the 
water that a poorly-manured field does ; and in years of drought 
and scarcity, manures almost take the place of irrigation. Why 
should there not be a minure-rate as well as a water-rate! Here 
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land having been exhausted in any way whatever. Where the 
subsoil water is good and double cropping resorted to, there 
manures have to be applied. 

The foundation-stone of the conversion of the whole of Egypt 
from basin to perennial irrigation, was laid by Mehemet Ali in 1833, 
when he began the construction of the barrages across the Nile 
branches north of Cairo, These weirs were intended to raise the 
summer level of the Nile 9ft. As the ordinary summer level of the 
Nile was 5ft. above its bed, the weirs were expected to raise it 
14ft. above the Nile bed. The old basin canals had to be consider- 
ably deepened to take in the summer supplies; while in other 
parts, new perennial canals were dug. Perennial irrigation requires 
canals capable of discharging one cubic foot per second per 
100 acres, as against 20 acres for basin irrigation. Some of the 
perennial canals are very capacious, The two largest discharge 
20,000 cubic feet and 15,000 cubic feet per second respectively. 
There are no artificial canals in the world like them. All the 
canals are liberally provided with regulators and locks ; but escapes 
are, as arule, lamentably deficient. This deficiency of escapes 
causes silt deposits on an enormous scale, and is a serious blot on 
the irrigation system of the country. However, it is impossible to 
find the funds for taking up everything at once, and the energies 
of the irrigation department during the last ten years have been 
chiefly directed to the provision of sufficient drains to meet that 
over saturation of the soil, which all but the best regulated perennial 
irrigation invariably entails. After many years’ experience in 
India and Egypt, I am convinced that the construction of drains 
and escapes should precede, and not follow the canals. It seems 
fatuous for engineers to be always over saturating, and half ruining 
tens of thousands of acres of low-lying lands, during the improve- 
ment of hundreds of thousands of acres of high-lying lands, when 
it would be perfectly easy, with a little foresight, to secure all the 
advantages without piling up disadvantages. The drains have 
generally one-third the capacity of the canals, Dry crops require 
one cubic foot per second per 100 acres, and rice require the 
same per 66 acres. The drains in dry-cropped lands provide one 
cubic foot per 300 acres, and in rice lands one cubic foot per second 
per 200 acres. Surface drains are made wide rather than deep, 
as deep drains encourage weeds, 

The Nile in flood is a very muddy river, and teaches its lessons 
with a relentless hand. To avoid silt deposits as much as possible, 
all canal heads are encouraged to take their flood waters from the 
top films, and not from the bottom ones which carry most of the 
heavy silt. Canal heads which are placed below reaches of the 
river where the banks are being cut away and scoured, silt up 
much more readily than those canals which start from well- 


in Egypt, the numerous ruins of old-world cities have hitherto pro- 
vided manure for a great part of the perennially irrigated lands, 
| but these are being fast worked out, and othersources must be sought 
for. Farmyard manure will never suffice for the intense cultiva- 
| tion in this country. In connection with this subject, I can 
| recommend the study of a remarkably able paper on “Nile 
Cultivation and Nitrates,” read by Mr. J. B. Fuller, C.1.E., before 
the Agricultural Society of England, and embodied in the 3rd 
| Series, Vol. vii., Part 1V., 1896. Egypt possesses in the vicinity of 
Luxor, natural beds of nitrates of unlimited extent, which come 
down to the river’s edge. These nitrate beds have been used from 
| time immemorial, but were brought to the notice of the general 
public by Mr, Floyer. They contain only about 3 per cent. of pure 
| nitrates, but as they are on the edge of the Nile, in a perfectly 
| cloudless and very dry country, it might be possible, with the aid 
| of the plentiful supply of water always at hand, and powerful 
| lenses, to concentrate the sun’s rays, and so hurry up the evapora- 
| tion to profitably work the nitrates. The demand for nitrates is 
without limit in the Nile Valley, as Nile water, though rich in 
everything else, is exceedingly poor in nitrates. Here is an enter- 
prise which the Government should take upon itself, just as it 
takes upon itself the construction of reservoirs ; but it will never 
be done until Egypt possesses an Under-Secretary of Agriculture 
| of energy and real ability. 
| The perennial canals and collateral works have cost £4 10s. 
od acre, and the maintenance charges are 2s, per acre. 
| The perennially irrigated lands are let at £5 per acre per 
| annum, 

I have purposely left the question of weirs till now, as it is con- 
| nected with both Bor and perennial irrigation. If it is possible 
| with skill and alignment to lead the ordinary floods of a river into 
| the basins, as it is generally possible on the Nile, no weirs are 
| needed for basin irrigation. But even in Egypt the more 
| thoughtful engineers, like Mr. Webb, are thinking of weirs for 
| securing the perfect irrigation of the basins to the south of Abydos. 

Now the raising of the summer level of a river by 10ft. or 12ft, is 
being performed every day in many countries ; but the raising of 
the flood levels of big rivers by even 3ft. is not easy to accomplish. 
The same permanent obstruction in a river which will raise its 
summer level by 12ft. will barely suffice to raise a high flood by one 
foot. In Egypt we have two completed weirs capable of raising 
the summer level of the Nile, and we have twoin existence and two 
under construction for raising the flood levels of the river. I shall 
speak later on of the type of dam or weir under construction at 
Assuin, which is capable of great development as a regulator of 
floods on the mightiest streams, and which, if suited to its 
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purpose here, may one day be imitated on South African and 
Australian rivers, 

When Sir Proby Cautley and Sir Arthur Cotton were planning 
and executing the gigantic irrigation works on the Ganges and the 
Kistna in Northern and Southern India, whose signal successes gave 
irrigation an impetus which nothing can now arrest, Egypt, too, 
under the guiding hand of Linant Pasha and Mongel Bey, was 
being gifted with works of great eee on the Nile. While, 
however, the Indian works were decided successes from their 
inception, the Egyptian weirs or barrages were at the beginning a 
conspicuous failure. Time, however, has more than justified the 
execution of the Nile barrages, When the partial failures 
first pronounced themselves, the Egyptian Government 
needed one quality which it signally lacked, namely, courage 
to face the situation. Time went on and reports multiplied, as 
they always do in the hands of feeble men whose one idea of 
duty is the shirking of it, but no action was taken. Fortunately 
for Egypt, the British occupation of the country was followed by 
the advent of Sir Colin Scott-Moncrieff as Under-Secretary of 


supply by skilful rotations, would make one believe that water was 
an elastic substance ; but the farthest limit has been reached. To 


thus, when the Government, buoyed up by a succession of good 
s, yielded weakly to the sentimentalists on the question of 





develop Egypt as she can be developed, we require reservoirs 
—- of supplying annually 200,000 millions, or 200 milliards, of 
cubic feet of water. This would mean an additional discharge of 
20,000 cubic feet per second in summer, and an increase to the rent- 
ing value of Egypt of £6,000,000 per annum. This increase would 





the dethroning of a viceroy, to whose charge were laid the 
disastrous floods of 1877 and 1878, or the success of an occupation, 
so the disastrous summer supplies of 1888 and 1889 decided the ques- 
tion of reservoirs. Sir Colin Scott-Moncrieff appointed me Director- 
General of Reservoirs, with four years within which to prepare the 
projects, The superior staff consisted of Messrs. Hewat, Roux, 
Clifton, Stent, Rushdy Bey, Hassib Effendi, Saber Effendi, and 
Balig Effendi. We examined all the sites available in Egypt, and 


| Philwe Temple, and insisted on the dam being reduced to a height 
| which would only impound 35 instead of 85 milliards of cubic feet 
| of water, I was able to design a dam which could afterwards be 
| raised and impound 70 milliards of cubic feet of water. The 


| Egyptian Government has a dam at Assudn nominally capable of 


represent a capitalised value of £60,000,000. In other words, each | holding up 35 milliards of cubic feet of water, but actually capable 
milliard of cubic feet of water supplied to Egypt is worth £300,000. | of holding up 70 milliards. These additional 35 milliards of cubic 
As the Nile has been at the bottom of everything in Egypt, be it | feet of water will be worth £10,000,000, and will be at the disposal 


of Egypt whenever she wishes to add a few feet to the top of the 
dam, and spend some £250,000. 

The reservoir is described in my report on ‘‘ Perennial Irrigation 
and Flood Protection,” printed by the Egyptian Government in 
1894, and in my report of 1895. It is also given in ‘‘ Egyptian 
Irrigation.” The Assudn dam is a solid wall of granite masonry, 
pierced by 140 under-sluices of 23ft. by 64ft., and 40 upper-sluices 
of 114ft. by 64ft. The total area of waterway is 24,000 square feet. 


finally decided on the Assuin Cataract as the true site for a! The greatest height of dam will be 130ft., and the final head of 
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Public Works, He was soon joined by the men who had learned 
their profession under him in India, and who counted it a high | 
honour to work under his direction in Egypt. Though the element 
we were dealing with was water, we literally set the country ablaze. | 
We made some mistakes, and we secured many triumphs ; but we 
went on conquering and to conquer. ‘‘ Peace hath her victories | 
no less renowned than war.” Our chief possessed courage, that 
quality without which genius is cold, and opportunity never at | 
hand. One of our successes was the barrage. The barrages across | 
the heads of the Rosetta and Damietta branches of the Nile are 
regulators rather than weirs. The floors are flush with the river 
bed, and consist of platforms of masonry 150ft. wide and 1Ift. 
thick, with up-stream aprons and down-stream pitching. The 
platforms support regulating bridges, with 16ft. openings, and 
piers 64ft. wide. The roadway is 42ft. above floor level. The 
Rosetta barrage has sixty-one openings, and the Damietta barrage 
has seventy-one. The Rosetta barrage has twenty openings too 
few, and the Damietta has twenty openings too many—but that 
is Egypt. Age cannot wither her, nor custom stale her infinite | 
variety. The regulation is performed by three iron gates in each | 
opening, raised and lowered by powerful travelling winches. The | 
total height to which the water can be raised is 18ft., but of this | 
height 9ft. are held up by the original barrages just described, and | 
the remaining 9ft. by subsidiary weirs recently constructed down | 
stream of the old works, The original barrages were designed and | 
built by Mongel Bey. They long lay in neglect, but were tested | 
and worked between 1884 and 1886, while they were under my 
charge. With Mr. Arnold Perry as resident engineer, the works 
were sufficiently repaired to hold up 10ft. of water, and the 
Government was encouraged to undertake their complete renewal 
under the direction of Colonel Western and Mr. Reid. Subse- 
quent additions were made by Mr. Foster and Major Brown, 
and finally Major Brown designed and built the two sub- 
sidiary weirs, of which mention has already been made. 
The new weirs, constructed by Mr. Octavius Brooke, as resi- 
dent engineer, consist of solid cores of cement masonry 23ft. 
deep and 10ft. wide. On either side is a mass of clay 33ft. wide 
and 6ft. thick, oyerlaid by rubble stone 8ft. thick, and 50ft. wide 
up-stream and 150ft. wide down-stream of the solid cores. Very 
ibly the surface pitching, which is of Cairo limestone, will 
ave to be replaced by basalt blocks from the quarries to the N.E. 
of Cairo, Major Brown is just bringing out a second edition of 
his “History of the Barrages,” to which reference should be 
made for everything connected with the works, 

I have already stated that the barrages are regulating bridges 
rather than weirs. They have been taken as types of the two new 
works of a similar kind under construction at Assiout, and at Zifta 
on the Damietta Branch. Both these works have masonry plat- 
forms 10ft. in thickness, 90ft. in length, and flush with the river 
bed. They will be capable of holding up 10ft, head of water in 
flood, and 14ft. head of water in summer. At Assiout Mr. 
Stevens is the resident engineer of the a. which has 111 open- 
ings of 16ft., and of the Ibrahimin Canal head, which is to discharge 
20,000 cubic feet per second in flood. No one who has not had 
personal experience of such works can conceive the labour, in- 
ponuity, and skill needed to lay 300,000 square feet of floor in the 

d of a river, 16ft. below the water level, on a sandy foundation 
honeycombed with springs, whose action is aggravated by each hour 
of “ At Zifta, where the barrage has fifty-one openings of 
16ft., Mr. Hurley is the resident engineer. The latter is under Major 
Brown, Inspector-General of Lower Egypt, while the Assiout 
barrage, with the Assuin dam, is under the charge of Mr. A. 
Webb, Director-General of Reservoirs, 

Feypt proper consists of 6,000,000 acres of cultivable land. 
Of this area, 4,000,000 acres are rented at a mean value of £5 
per acre per annum, and 2,000,000 acres at a mean rental of £1 
sd annum. Practically one-third of the country is undeveloped, 
vecause the summer supply of the Nile, which is the keystone of 
perennial irrigation, is not sufficient. ‘I'he way in which the irriga- 
tion de rtment, under the guidance of Sir William Garstin, who 
Succeeded Sir Colin Scott-Moncrieff, has stretched the existing 
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reservoir dam. After examining the question in every aspect, I | 
came to the conclusion that no existing dam of any kind would 

avail on a river like the Nile, with turbid floods of long duration. 

No ordinary scouring sluices or spill channels would prevent the | 
obliteration of the reservoir in a few years and its conversion into 
a cultivable plain. I therefore decided on a type of dam hitherto 
untried, but which I felt confident would meet the requirements. 
I proposed piercing the dam with openings capable of discharging 
the whole Nile flood in its strength, and providing these openings 
with suitable regulating gates, so that the comparatively clear 
winter waters might be impounded for use in summer. With my 
mind made up on this point, | travelled over Europe searching for 
suitable gates. At Bologna I met Signor Benetti, who aided me 
considerably in my studies, and to whose guidance I subsequently 
owed much. In Ireland and on the Manchester Ship Canal I at 
last found the gates which would suit the kind of dam I had pro- 
posed, namely, Stoney’s self-balanced roller gates. The design 
could now be proceeded with. The proposed dam was capable of 
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holding up 85 milliards of cubic feet of water, and at the same 
time passing the maximum Nile floods of 475,000 cubic feet per 
second, 

Before proceeding further with the work, Sir William Garstin 
decided on an International Commission visiting Egypt and giving 
its opinion on my proposals. The Commission consisted of Sir 
Benjamin Baker, M. Boulé, and Signor Torricelli. The — 
of the site and the type of dam, with reserves about Phils Temple, 
which lay on a low island up-stream of the proposed work. They 
proposed changes in the alignment, which I accepted. The 
original design followed a crooked line, but rested on the best rock 
at the cataract. The new alignment was a straight line, cutting 
off corners. My original line was the better one, and in future 
works I should strongly advise engineers to sacrifice appearance to 
good rock wherever they find it. The Commission, especially 
Signor Torricelli, insisted on very severe conditions of theoretical 





pressure and stability. These [ accepted with avidity, as they 
enabled me to re-design the dam on much more solid lines, and 


Swain 


water will be 85ft. The maximum flood of 475,000 cubic feet per 
second will be discharged at a velocity of 20ft. per second, and 
ordinary floods at a velocity of 16ft. per second. Of the openings, 
110 will be lined with granite ashlar, and 30 with cast iron. The 
regulation will be performed by Stoney’s self-balanced roller gates. 

As the International Commission, which controls the finances of 
Egypt, refused to sanction the funds for building the Assuan dam 
and the Assiout weir, Lord Cromer arranged with Sir Ernest 
Cassel, who provided the funds, and, with Sir John Aird and Co. 
as contractors and Sir Benjamin Baker as consulting engineer, 
undertook their completion in five years. The Nile has so far 
looked kindly on the majestic work which is being built across it, 
and has given an unprecedented series of good seasons for its 
timely completion. On my leaving the Egyptian service, Mr. 
Wilson was made Director-General of Reservoirs, and on his death, 
last summer, Mr. Webb took his place. Mr. Maurice Fitzmaurice, 
the resident engineer, has allowed no questions of expediency or 
expenditure to interfere with his resolve to reach such rock as he 
considers suitable ; and though his action has added some hundreds 
of thousands of pounds to the cost of the work, Egypt can only 
congratulate herself on the expenditure, and on his presence at 
the dam. Sir John Aird and Co. are represented at Assudn by 
Mr. John A. C, Blue, another man as hard as the granite he works 
with. 

The dam, if built by Government agency to its full height, 
would have cost, with all its additional foundation masonry, 
£1,750,000, and have been capable of impounding 70 milliards of 
cubic feet of water. Each milliard of cubic feet of water would 
therefore have cost £25,000, and been worth £300,000. As the 
schedule of rates by which the contractors are being paid is not in 
the hands of the public, no estimate of actual cost can be made. 

From now on the whole of Egypt will be gradually changed 
from basin to perennial irrigation; and we shall be confronted 
with the very problems which Menes and the Pharaohs of the 
XJIth Dynasty solved. It would not be unwise to follow their 
example, and first convert one bank and then the other to peren- 
nial irrigation; and when the time came to endow the whole 
country with the superior class of irrigation, attention might be 
directed to another depression in the Lybian deserts, which would 
be to the modern irrigation of Egypt what Lake Mceris was to the 
ancient. South of the Fayoum lies the depression known as the 
Wady Rayan, and connected with the name of Mr. Cope White- 
house. If this were put in communication with the Nile Valley in 
the same manner as Lake Meeris, I have calculated that an expen- 
ditwre of £3,000,000 would suffice for the works. It may, however, 
be found possible to utilise the excess waters of the Atbara River, 
by the aid of weirs, for the irrigation of extensive tracts which are 
now desert ; and in the same way to utilise the Blue Nile for the 
Sennaar and Merse doabs as we should say in India, or geziras as 
they say in the Sudan. It must always be remembered that 
perennial irrigation requires only one cubic foot per second per 100 
acres, while basin irrigation requires five times as much, and, con- 
sequently, when basin irrigation is finally changed to perennial 
irrigation, Egypt will be able to dispose of a great part of her flood 
supplies, and, with suitable weirs and regulating works, be capable 
of thoroughly developing her new system of irrigation without any 
fear of inundations, 

It was previously stated that Egypt needed 200 milliards of 
cubic feet of water, and that the Assuin dam could supply 70 
milliards. The remaining 130 milliards must come from those vast 
lakes which constitute the sources of the Nile, and which to-day 
are in the possession of the English and Egyptian Governments. 
In a paper entitled ‘‘ Barrages and Collateral Works on the Nile,” 
published in the ‘‘ Professional Papers of the Corps of Royal Engi- 
neers,” Vol. XXVI., Paper 7, 1900, and in a pamphlet entitled 
‘‘The Nile Reservoir Dam at Assudn, and After,” just published 
by Spon and Co., I have explained in some detail how much can be 
done for Egypt by suitable works at the sources of the Nile. I 
shall here give the veriest outline of works which, in the not distant 
future, it will be the privilege of the Egyptian engineers to under 
take, 
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If there are no political obstacles in the way, the Dembea or 
Tsana lake in Abyssinia, at the source of the Blue Nile, with a 
surface of 1000 square miles, and a reservoir capacity of 200 
milliards of cubic feet of water, is a superb site for a reservoir. 
The water would course down to Ezypt, and would be available for 
the whole of the rich-soiled Sennaar province south of Khartoum. 
Then we have lakes Victoria and Albert Nyanza within the Uganda 
Protectorate, soon to be connected with the coast by a railway. 
Here we have lakes of 26,000 square miles and 1500 square miles 
respectively, with an immense reservoir capacity. I have con- 
tended for years that an expenditure of £1,000,000 would suffice 
to store enough water in these lakes to meet the requirements of 
the Nile Valley from Fashoda to the Mediterranean Sea, and to 
free the Blue Nile in summer for the sole use of the Sennaar 
province. The one obstacle is the opening of a channel 1500ft. 
wide and 15ft.deep through the peat marshes and swamps 
traversed by the White Nile in the Sudd regions, and through 
which, at an expenditure of £15,000, Sir Reginald Wingate has 
opened a channel! some 100ft. wide. The work executed by Major 
Peak, which saved Ezypt during the low summer of 1900, follow- 
ing the famine year of 1899, and endowed the country with 
£4,000,000 of cotton, is but the prelude to mighty undertakings 
in this region, which has been twice visited by Sir William Garstin 
since the re-conquest of the Sudan, and where lies the great 
— work of the Ezyptian Government of the twentieth century. 

discharges just taken by Sir William Garstin confirm the state- 
ments of all travellers through these dismal regions. It was found 
that over 10,000 cubic feet per second were lost during the summer 
of this year. The existing channel was not capacious enough to 
carry on the outflow of the great lakes towards the north. The 
time cannot be far off when a score of dredgers at the north end, 
working southwards, will be cutting broad and deep channels 
through the poorly consistent peat growths, which will burn like 
tinder when brought to the surface, and be scoured out like rubbish 
when once the waters are confined and have a head on them. 

Simultaneously with these dredging operations, the training of 
the river will be begun from the south end, which will be carried 
northwards with the stream. In continuation of the existing 
banks, wherever they exist, a width of some 2000ft. having been 
left for the river, impediments of stakes and brushwood will be 
run out for lengths of 15 miles or 20 miles, and all escape channels 
will be barred. When the muddy waters of the Assua and other 
right-hand tributaries come down in flood, between May and Seps 
tember, the mud and silt will be caught by the stakes and brush- 
wood, and incipient banks will be begun. On these banks osier- 
and willows and other plants which love a water-logged soil will be 
planted. This work will be continued until it meets the dredgers, 
and then progress will be more rapid. Eventually the Cape to 
Cairo Railway will run on these banks, and a highway will be 
established through the heart of Africa. The Sudan will then be 
to Egypt what Nature meant it for, a possession of exceeding great 
value. No time, however, should be lost. Sir Reginald Wingate 
should never rest contented till he has under his orders three or 
four strong brigades of irrigation engineers, examining the country 
and preparing projects. It may take years to complete the pro- 
jects ; but the sooner they are begun the sooner will they be ready. 
Eventually the money will be found; and then the well-matured 
projects which have been prepared without hurry will be put in 
execution with method and with success already assured. The 
Sudan is a poor country in itself, but as a highway for the waters 
of the great lakes it is of inestimable value to Egypt, and when. 
Ezypt has realised this and begun to spend her money freely on the 
great works contemplated in this paper, then will begin that 
resurrection of the Nile Valley which will be the crowning glory of 
the British occupation of Egypt. 








HIGH-SPEED RAILWAY CAR 
MEINE ELEKTRICITATS 
BERLIN. * 


OF THE ALLGE- 
GESELLSCHAFT, 


By O. Lascue (Berlin). 

THE German ‘Association for the Study of Electrical High- 
speed Railways ”—Studiengesellschaft fiir elektrische Schnellbahnen 
—has been formed with the object of gaining experimental knowledge 
of the electrical working of long-distance railways, and as to the 
construction of the cars, the consumption of power, and the wear 
and tear of the permanent way, as well as of the limits within 
which railways can be run by electricity on a sound, technical, and 
economical basis. The theoretical study of the question, and the 
experiments resulting therefrom, have, up to the present time, 
been of a general character only, and have had no reference to the 
planning of any special track. The first trials will be commenced 
shortly on the military railway from Berlin to Zossen, which the 
Imperial Military Railway Board of Administration has placed at 
the disposal of the Association. 

A speed of 200 kiloms,—124 miles—per hour has been assumed 
as the maximum for the present construction of car, but this does 
not imply either, on the one hand, that the main object of the 
experimental line will be the attainment of this speed, or, on th 
other hand, that there may not be a possibility of running at still 
higher velocities. The trial has for its special object the 
establishment of a sound basis for the projection, construction, and 
working of lines at the usual—or at higher—speeds. In certain 
technical journals and newspapers the attainment of a speed of 
200 kiloms. per hour has been ridiculed as being impossible, whilst 
in others it has been repeatedly asserted that this speed can be 
attained by steam locomotives. Indeed, the Americans claim to 
be able to travel at still higher velocities ; and it is much to be 
desired that efforts should still be made in this direction with 
steam railways. In view of the present requirements of traffic, 
efforts must, of course, be made to travel more quickly, but special 
attention must be devoted to making travelling more convenient 
for the public; and electric traction is the best for this purpose. 
Naturally, the object of the present experiments and of those con- 
ducted during the next few years will be to compare the economy 
of the electrical systems with those in which steam driving is 
employed, and to ascertain the total cost of each system when 
running at different speeds, and especially at the higher speeds, 
It must be remembered that money was not treated as the main 
consideration when electric light and electric power were introduced. 
Indeed, even at the present day electric light is often much more 
expensive than gas light, and yet it is very extensively used. In 
the same way the electric working of railways is likely at first to 
be largely adopted in cases in which the higher cost—if, indeed, 
the cost should prove to be higher—may be disregarded on account 
of the greater convenience afforded by the system. In this way the 
introduction of electric long-distance -traffic should be easily 
developed and universalised. 

The ability to run separate motor cars in rapid succession is a 
great advantage in favour of electric driving ; and such a service 
of motor cars has been proposed for use on suburban and Jong- 
distance lines. With this in view, the experimental cars of the 
Association have been built in the form of passenger cars rather 
than as locomotives. This method of working with single cars, 
running without producing smoke and at short intervals, is already 


extent the wear produced by electric locomotives is less than that 
caused by steam locomotives. 

The experiments will, it is hoped, establish a basis for the 
calculation of the working expenses of electric main lines, and 
also of the outputs of motors for the various speeds and the in- 
creasing influence of air resistance, as well as for the determina- 
tion of the size of power stations necessary. The lower limit of 
speed at which electrical may be more economical than steam 
traction is about as little known as is the higher limit. All that is 
known is that, with steam locomotives, the consumption both of 
steam, and more especially of coal, is very greatly increased with 
increasing speed. But by centralising the generation of power 
the circumstance will, of course, be entirely different. rge 
steam engines of the best construction may then be used with 
boilers provided with superheating and feed-water heating 
apparatus. ‘This centralisation—and consequently the attainment 
of a practically uniform load—is now possible for very long 
distances, Three-phase alternating current can be generated at 
a pressure of 40,000 or 50,000 volts, so that electrical energy can 
now be transmitted for very great distances without serious loss ; 
and all the railway lines over a large area can be supplied with 
current from a central station placed in a favourable situation. 





Nature of current used.—As the problem to be solved is that of 
long-distance transmission, the current to be adopted should be | 
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three-phase alternating current of high voltage. For the experi- 
ments to be described a current of only 10,000 to 12,000 volts was 
necessary ; it was supplied by the Oberspree Central Station of the 
Berliner Elektricitiits-Werke, the distance from the Central 
Station to the nearest point on the trolley wire being about 
15 kiloms.—9°3 miles. At present the current supplied to this 
wire is at a pressure of 10,000 to 12,000 volts, and the transformers | 
are theives #8 the car itself, a low voltage—435—being used for 

the motors. With regard to future developments, it is still an 

open question whether it will be advisable to keep the heavy weight 

of the transformers within the car, or whether it may not be | 
preferable to reduce the high pressure—about 50,000 volts—by 
transformers alongside the track to a medium pressure of about 
3000 volts, and to wind the motors for this latter voltage. 

The conversion of three-phase into continuous current is not | 
practicable for the service of long-distance railways, because it | 
requires the use of rotating machinery and consequently necessi- | 
tates attendance, whilst transformers for varying the potential of 
three-phase current have no moving parts. Moreover, continuous 
current demands the employment of a very low voltage, and 





Fig. 2—SPRING DRIVERS 


therefore of short distances between the transforming stations. It 
might, however, be necessary to use continuous current for long- 
distance cars while passing through a large town, the three over- 
head wires of the three-phase system being inconvenient for points 
and crossings; a slow-speed locomotive could then be coupled 
temporarily in front of the car. 





required by the public, and should therefore be remunerative. 
Another advantage attendant on electrical driving is that on lines 
on which the traffic is increasing the existing permanent way, | 
bridges, &c., may be retained ; because, in place of heavier loco- | 
motives and longer trains, light and separately running motor cars | 
will be used. | 
The permanent way and its maintenance are, of course, very 
important considerations in connection with the electric system, 
and further considerable improvements are necessary ; but the 
trials about to be made by the Association should show to what 
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Investigations.—The problem set to the Allgemeine Elektricitiits- 
Gesellschaft was as follows :—To construct a motor car to run at 
a speed of 200 kiloms. per hour and to accommodate fifty persons. 
The car to have two bogeys with three axles each, and the motors 
to be adapted for a total output 1100 horse-power normal, and 
3000 horse-power maximum. The electric current provided to be 
three-phase at 12,000 volts, and at a frequency of fifty complete 
cycles. The weight of the cars to be as small as ible, but on 
no account to exceed eight tons per wheel; and the shape to be 
such that the car is within the standard structure gauge necessary 
to allow it to pass over the lines of the State Railway. 

The second part of the present paper contains the description 


| comfort and safety of the 





of the car and its electrical arrangement. In the first part some 








of the preliminary experiments and investigations are described, 
as they are of special interest in view of the novelty of the whole 
system. The description of these investigations shows in the 
clearest possible way the results which it was sought to attain. 

Although primarily experimental, the car has been constructed 
to run permanently at any speed decided upon after the trials have 
been completed. It must not, of course, be compared with the 
ordinary tramcar or with the low-speed locomotive, for the motors, 
the transformers, and the starting and regulating apparatus are of 
an entirely new type. 

In this paper an account is given of the attempts made to attain 
the lightest possible weight both for the car and for the electrical 
equipment, ¢.¢., transformers, motors, and apparatus. 

In view of the high speed desired, the company thought it 
necessary to find means to relieve the axles from the heavy weight 
of the motors, or at least to prevent the axle from being directly 
burdened thereby. 

The starting and regulating apparatus for a 3000 horse-power car 
could not be constructed of the same type as that used for the 
ordinary controllers for cars taking hardly 100 horse-power. 
Experiments on a very large scale were therefore necessary in order 
to test the novel arrangements. 

Braking at a speed of 200 kiloms. per hour by means of friction 
brakes—that is at a peripheral speed of 184ft. per second—was 
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Fig. i-SECTIONAL DIAGRAMS OF EXPERIMENTAL CAR 


found to be unsatisfactory, and it was therefore necessary to provide 
means for braking electrically. 

A large number of other new details had also to be designed. 
The motor bearings have to work at a surface speed of about 46ft. 
per second, the collecting rings of the armatures at a speed of about 
131ft. The trolleys required special consideration, and presented 
one of the most difficult of the problems to be solved. 

(1).— Weight of the electrical equipment.—These three main con- 
ditions—the stationing of the driver at the front of the car, the 
placing of the apparatus at the place which calls for the shortest 
cable connections, and the devotion of every consideration to the 
assengers—led to the development 
of the last design. The whole of the apparatus, cable, and 
safety devices are arranged in the middle compartment, which, 
with the transformers below it, is separated from the nger 
compartments by air shafts with double iron walls. e driver 
always stands at the front of the car, separated from the passen- 
gers, in a compartment in which there are no connections at high 
electrical pressure. The control is effected from the driver’s plat- 
form by mechanical transmission. 

It has already been stated that the transformers had to be 
mounted in the car itself, although they add much to the total 
weight of the car. 

In making the calculations for the transformers and determining 
the cross sections nec for the iron, the question of the 
heating and cooling of the iron and of the upper coils is of the 
greatest importance. The cooling of the transformers by air taken 
from below the car is impossible, on account of the large amount 
of dust produced when travelling at a high speed. On the other 
hand, the designs showed that a great gain in weight is possible if 
air is passed through the cores of the transformers and the in- 
significant amount of cooling possible from the surface of the 
casing is not alone depended upon. ‘T'wo air shafts led from ths 
roof —Fig. 1—to the transformers in such a manner that the front 
shaft was used for the admission of fresh air, and that in the rear 
for its emission after it had become heated. Special care was 
taken to withdraw the moisture from the air in rainy weather and 
to ensure that it is dried and filtered before it enters the channels 
of the transformers, although the actual contact of the cooling air 
with live conductors is avoided. 

Further economy resulted from the use of a liquid starting 
device of an entirely new construction, instead of the metal start- 
ing device with coils or plates of resistance material at first pro- 
vided, 

The following summarised statement shows how the weights 
varied in the different investigations :— 


Weights. I. Il. Il. 
kilos. kilos. kilos, 
Four motors .. .. . +» 16,000 16,000 .. 12,800 
(a) Twotransformers .. .. -. .. «. 13,000 18,000 .. 6,500 
(b) Starting resistance with casing .. | 9,000 9,000 .. 4,750 


(c) Controllers with driving mechanism f 








‘ Braking and lighting batteries .. 2,600 2,600 .. 2,600 
¢) Motor with compressor .. se 4s 800 800... 800 
SOME és. ce se 3s 56 96 oe 200 200 .. = 
ee eae 600 oo. — 
Total weight of cable .. .. .. «2 «. 4,000 1,000 .. 1,000 
po gee ee ee eee 1,400 .. 1,400 
Total .. 47,600 44,600 29,850 


The final weight for the transformers was 14°3 lb, per kilowatt ; 
and for the motors 28°7 lb, per horse-power for the normal output, 
and 9°5 1b, per horse-power of the maximum output; a saving 
which resulted from re construction of the unenclosed motors. 
Like the new alternating-current dynamos and the stationary 
motors, the laminated iron magnets are not encased, but are 
directly exposed to the cooling influence of the air, the external 
surfaces of the motors being increased in area by the ribbed design 
adopted. Surface cooling was thus ensured in a convenient way : 
it was found to be fully sufficient even when the motors were 
running continuously. No provision was made for the admission 
of air into the motor, as, on account of the dust below the car, it 
was not possible to take the air from below, and there was no con- 
venient way of supplying it from above. 

(2) The motors spring-mounted against the axle or rigidly secured to 
the axle,—Between the two extremes—(a) the body of the car 
mounted without springs directly on the axles, and (}) every part 
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being practically mounted on springs, as in an automobile with 
pneumatic tires—a number of different combinations is 
possible. Electric locomotives of very small dimensions have been 
constructed, with the upper part in rigid—not spring-mounted— 
connection with the sets of wheels. On the Central London—~- 
Underground—Railway, notwithstanding that a speed of 30 kiloms. 
per hour is attained, the bogeys of the locomotives are not 
mounted on springs ; hence the severe vibration which has caused 
s» many complaints. Others have adopted different constructions. 
Some have placed the motors directly on the axles, whilst others 
have fixed them to the spring-mounted body of the car, or to the 
bogey. The motors carried by the bogey have the same range of 
movement—due to the deflection of the spring—relatively to the 
wheel axles as the frame itself has, ¢.e., up to a maximum of 2°3in, 
in one direction. 

The simplest construction is, of course, the rigid mounting of the 
axle on the bogey. In this case the axle and the motor have no 
motion relatively to the other parts of the construction ; but, un- 
fortunately, the axle-boxes have here to ensure the central position 
of the revolving armature within the fixed stator. 

In another construction the stator is kept concentric with the 
rotor by being mounted on the same axle, which thus carries the 
weight of both, and the power is transmitted from the axle to the 
wheels. The stator must be so connected to the frame that it is 
prevented from rotating. 

In another arrangement the motor is rigidly connected to the 
bogey, which is spring-mounted on the axle. The indirect use of 
springs, in supporting the motor—by attaching the stator to the 
frame of the bogie—necessitates the use of a hollow shaft surround- 
ing the axle at a suitable distance. This construction may be 
possible when the springs between the frame and the axles are not 
subject to such deflection as they are liable to in the high- 
speed car, where the play may amount to 60 mm. or more. 
In this car there is a peripheral speed in the bearings of 
not less than 18 m. per second (3540ft. per minute). As 
no previous records were known of the use of white-metal 
bearings at these extraordinarily high speeds, a series of experi- 
ments was undertaken in this connection, quite independently 
of the other investigations. The material at first used for the 
hollow shaft was cast steel, due regard being paid to cooling ; but 
this was subsequently abandoned, and wrought nickel steel was 
ee because its surface is capable of taking a very high 
»olish. 

' The author described at some length his endeavours to solve 
this problem. 

One of the chief difficulties in designing the coupling and bear- 
ings was the considerable defiection of the springs when the motor 
was attached to the car or bogey ; it has been stated also that 
arrangements for supporting the motor by a number of small 
springs did not appear to afford suflicient security, although the 
motion of a few mm. should be sufficient. The motor was no 
longer connected with the frame of the bogey, but it was supported 
by strong springs bearing against the axle-box. These springs 
had to detlect but afew mm. By means of an adjustable curved 
block for the first one or two mm. this spring bends very readily, 
then the spring grows stiffer up to a maximum of 8—10 mm. 
The engravings show the construction of this arrangement. 
The motor is firmly screwed to a frame of sheet iron with 
channel iron bars. is frame is supported on both sides of the 
car on plate springs, resembling the usual car springs, the 
buckle being mounted by means of the buckle of the axle 
spring at the axle-box. The motor is prevented from moving 
laterally by suitable abutments, which bear against the slides. 
Means were also provided to prevent rotation of the stator in 
either direction. Alterations which were made during the 
manufacture will be referred to later. With this simplified 
construction it was possible to make the coupling shown. In the 
form shown in Fig, 2 this frictional resistance is diminished 
to less than 1 per cent., or, in other words, it is practically 
obviated. 

The reduction in the deflection of the spring allows the dia- 
meter of the hollow shaft to be diminished, and so the construc- 
tion of the bearings is simplified, and their lubrication is 


facilitated, 
(To be continued.) 








THE 100-TON TESTING MACHINE, GLASGOW 
UNIVERSITY.* 
By Mr. J. HartLey WICKSTEED, of Leeds. 


THE whole arrangement of the testing machine is shown in 
Fig. 1. The straining frame is worked by a hydraulic ram supplied 
with water from an accumulator. When the valve between the 
hydraulic cylinder and the accumulator is open full bore, a test can 
be made at the rate of 100in. straining per minute, but the valve 
can be regulated so as to reduce the speed to a tenth of an inch per 
minute. The speed is under easy control through a wide range, 
and it can be altered at pleasure during the progress of a test. 
Thus the — may be slow until the elastic limit is reached, and 
increased during the — stage. This facility for varying the 
speed, together with the absence of all vibration, makes a 
hydraulic straining gear worked from an accumulator preferable to 
any other system. It is due to Dr. Kennedy to state that he 
advocated this system in 1885, and stated in a paper read before 
the Institution of Civil Engineers,* that ‘‘ probably the maximum 
in steadiness as well as of convenience in working will be found in 
some such system.” 

In fluid connection with the straining cylinder there is an auto- 
graphic recorder which draws a curve produced in one direction 
by the pressure in the straining cylinder, and in the other direction 
by the strain of the specimen. Friction in the ram of the recorder 
is overcome by causing it to revolve, and the indications of the 
latter are calibrated from the steelyard of the testing machine, so 
that the friction in the main straining ram is accounted for. If the 
hydraulic valve were opened full bore it would not be possible to 
adjust the poise-weight so as to keep the steelyard in equilibrium, 
but when once the hydrographic recorder has been calibrated, the 
poise-weight may be taken to the extreme end of the steelyard, and 
a full test can be made without rocking the steelyard, and the 
result obtained from the autograph. 

In Fig. 1 the testing machine is shown in a somewhat diagram- 
matic form, so as to clearly illustrate the principle of its con- 
struction, The machine consists essentially of a straining system 
embraced by a weighing system. The straining system consists of 
the hydraulic cylinder, ram, and notched frame, which slide out, 
carrying the straining crosshead A. The weighing system consists 
of two long parallel rods with the three crossheads or weighbridges 
B, C,and D, This parallel frame floats on knife edges. Whatever 
force comes upon the weighbridges C and D is communicated 
through the crosshead D to the elbow lever E, the fulcrum of which 
rests on an anvil at the back of the hydraulic cylinder. The elbow 
lever communicates the force to the back centre of the steelyard 
lever above it. The poise-weights on the steelyard measure the 
forces, In tension tests the specimen, Figs. 8 or 9, is placed between 
AandC, For compression, Fig. 4, it is placed between A and B, 
and if it is placed between C and F it is tested in deflection, Fig. 5. 
The crosshead A, being movable in the notched frame, can be 
adjusted so as to take long or short specimens, either in tension 
or compression. Upon the ram there is a large nut, which can be 
screwed up tight against the end of the hydraulic cylinder, so as 
to hold the straining frame out for an unlimited time independent 
of any leak-off of the water. This device, which enables one 
to keep the load upon a specimen all through the night or through 
a vacation, was first introduced for Professor ‘Archibald Elliott, 
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who put down the first 100-ton machine having this provision at the 
University College, Cardiff. 

The torsion a tus is placed at the back of the main falcrurn 
of the lever, as shown in Fig. 3. It is entirely out of the way, and 
has no connection with the machine except through the torsion 
specimen itself when it is in position. The torsion gear will exert 
a twisting moment of 224,000 inch-pounds, and will twist in two a 
bar of iron 2}in. in diameter. 

The deflection apparatus is shown on Fig. 5. It has swivel 
supports to prevent identation, and the presser foot also has 
swivelling half-round pieces, which spread the pressure over 6in. of 
surface, while still allowing the specimen to bend freely ; so that 
if the distance between the centres of the semi-circles is taken, the 
test is theoretically the same as if the beam were supported on 
knife edges at that distance apart, while injury to the section by 
too intense local pressure is prevented. 


Fig. 2. 




















Fig. 1. 





which is a combination of the variable jockey-weight starting from 
the centre of the steelyard, as introduced by Dr. Kennedy ona 


laboratory in Westminster, and of the solid poise ranging over both 
arms of a double-armed steelyard which tne author has used for 
many years, This combination has been arranged to meet Dr. 
Barr’s desire for a larger scale unit when measuring light loads, 
and has the effect of giving the same scale unit up to 100 tons 
which was obtained on Dr. Kennedy’s machine up to 50 tons, 
without materially lengthening the steelyard. When the machine 
is being used for loads up to 32 tons, the poise-weight remains 
stationary at the short end of the lever, and merely as a balance 
weight to the long end. The variable poise starts from the centre 
of the lever and travels long arm with ascale reading of 4in. to the 
ton up to 32 tons. This poise-weight, shown at G on Fig. 1, has 
two removable discs H, Fig. 2, which reduce it by half, giving a 
scale reading of 8in. to the ton up to 16 tons. When the specimen 


Fig. 6. Blocks for Single-Shearing Test. 























6 
Lote ta ti | 





Fig 8. Helical Spring of 14 inch round steel. 






Same Spring held by end coils. 


requires more than 32 tons of load, this second poise G is lifted 
clear away from the machine. The balance of the steelyard is not 
affected owing to the latter being lifted off the line of the fulcrum. 
The main poise-weight is then liberated from its fixing to the steel- 
yard and engaged with the traversing screw, and travels over the 
whole range of the steelyard, giving a scale reading of 2in. to the 
ton up to 100 tons, At the suggestion of Dr. Barr, these poise- 
weights ride upon three wheels, of which the two on one side have 
flanges working in a groove in the rail of the steelyard, to keep the 
poise from wavering sideways, and a plain single wheel on the 
other side to support the poise vertically, thus forming a 
“ geometrical guide.” There are two scales on the steelyard, one 
for use with the large solid poise and the other for use with the 
variable poise. The — vernier scales, which, at 
the suggestion of Dr. , are attached by hinges to the poise- 
weights, and rest by their own overhanging weight in V grooves 
pong scale bar. This ensures that the vernier scale is always 





lying close up to the marks of the main scale without the possibility 


of being injured from want of clearance by the vibrations of the 
steelyard following upon the fracture of a test piece. 

The accumulator has a variable load consisting of ten 4-ton slabs, 
of which it can deposit any number up to nine on the base, and 
carry up the remainder. The slabs which it is desired to load on 
are, at the suggestion of Dr. Barr, hung from the top weight by 
three rods, This arrangement has been adopted not only on 
account of its advantages in connection with the testing machine, 
but to enable the accumulator to be used in connection with other 
pieces of apparatus, and to increase its value as an apparatus upon 
which efficiency tests under a great variety of circumstances may 
be made. In Fig. 1 the accumulator is shown standing on the 
floor level, but in the laboratory its foundation is sunk 7ft. 

Fig. 6 shows a shearing apparatus capable of dealing with 

imens in single shear up to 2in. square. The faces of the 








General Arrangement. 


The steelyard of this machine hasan arrangement of poise-weights | 


50-ton machine, the first of this type, which he put down in his | 


knives are kept close by a roller without undue friction. When a 


Sockey Weight. 


Accumulator. 
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column is being tested it is important to prevent the weighbridge 
| B, Fig. 1, from wavering in any direction, and for this purpose 
| there is a roller stay, shown in Fig. 7, on the arrangement which 
was first put in practice by Dr. Kennedy. It is formed by two 
brackets bolted to the sides of the gantry, and stayed together at 

| the top-so as to form a rigid framework. The crosshead has 
| — lugs upon it, and between those lugs and the stay there are 
th vertical and horizontal rollers R. The rollers are held 
| between roller paths on the lugs and the roller paths on the stay. 
The roller paths on the stay are formed at the end of cylindrical 
pieces which fit in bored holes in the stay, and can be very 
| gradually adjusted forward by screw bolts made with taper sides, 
| and acting upon them like taper cotters. By means of this adjust- 
| ment the roller paths are set so that the rollers are just held, free 
| from shake, between the compression crosshead and stay, and this 
| is enough to restrain the crosshead from wandering during the 
| light loading at the beginning of a compression or transverse test. 
But when the pressure becomes severe the rollers are set up in the 


Fig. 7. Roller Stay. 

















Tension Tests (Scale '/s2nd). 


Fig. 9g. 
Double-riveted Lap Joint, with rivets # inch diameter. 
With 8 steel rivets in single shear, took a permanent set’at 46 tons, 
and fractured at go tons. 
With 8 iron rivets in single shear, took a permanent set at 42 tons, 
and fractured at 75 tons. 
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| following manner :—It is seen at the beginning of the test that all 
| the rollers are bearing fairly and uniformly tight between the 
| roller paths ; when the test has proceeded to a few tons of pressure 
| the rollers are again felt round by the fingers, and it will probably 

be found that the crosshead has begun to bear hard against the 
| rollers at two sides, and has left the rollers at the opposite sides 
with shake that can be easily felt. This indicates that the ten- 
dency of the crosshead is to depart from the line which previously 
brought it in contact with those rollers, and in order to restore it 
| the rollers that have lost touch are not themselves set up, but the 
| opposite rollers to the slack ones, namely, the rollers against 
which the pressure is bearing, are set up until the crosshead is 
| brought into touch again with the slack rollers, and thus restored 
| to the position from which it was tending to depart. This takes 

up the spring of the stay, and it will probably not require any 

more attention throughout the test. In this way the end of the 

test piece is restrained from wandering away from the centre line 

of stress, and with no other friction than that of smooth rollers on 
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smooth paths which have no direct pressure upon them, but 
only that pressure which is due to unsymmetrical yielding of the 
piece. 

A horizontal testing machine cannot be verified in the same 
simple and direct manner as a vertical machine, merely by hanging 
dead weights to the back centre. It has to be proved by careful 
measurement of the fulcrum distances, but in order to ascertain 
that the fulcrums are all bearing fairly on their supports with 
clearance from any false bearing, the machine can be proved by 
means of powerful springs. 

Fig. 8 shows a helical spring Shin. diameter, made of 14in. dia- 
meter round steel with twenty-one coils, giving an elastic stretch 
of l5in. with 7}inch-tons. A pair of these springs may be used 
yoked together side by side for testing both the accuracy and 
sensibility of the machine up to 15 tons. Each spring is hung 
vertically with standard weights suspended to it, and the extension 


of the spring is carefully measured by three pairs of points round | 


the circle, the springs being then put into the horizontal machine 
and stretched until the measurement of the extension round the 
average of the three places is what it was when supporting the 
imperial weights, and if the reading on the steelyard records the 
same weight, and retains its sensibility, the machine is proved not 
to be riding upon false bearings. In trying these large helical 
springs to their utmost capacity they were loaded until they 
fractured at the hooked ends exactly as shown on Fig. 8. This was 
at 7} tons of load, but when screwed plugs were inserted, as shown 






Fig. 3. 


Torsion Apparatus. 
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less heat is required than to produce 1 cubic foot of saturated 
| steam at the same pressure. With saturated steam engines, 20 per 
; cent. to 25 per cent. of admitted steam is condensed during the 
admission period, consequently the practical steam consumption is 
very much in excess of the theoretical. Superheated steam does 
not condense during this period if sufficiently superheated, hence 
another advantage. 

The economy effected by using superheated steam in engines is 
very remarkable, and, acknowledging this fact, a great number of 
steam users all over the world superheat the steam, although in 
many cases only a few degrees, yet a considerable saving in steam 
and coal is always the result. To obtain the full benefit, the 
required temperature of steam is 660 deg. Fah. to 700 deg. Fah., 
and to stand this temperature, the engines must be specially 
designed. It is not sufficient to use mineral oil with a very high 
flash point, and anyone who tries to supply an existing engine of 
any kind with steam at that temperature will have a very 
ew experience, even when using the above-mentioned 
oil. 

The introduction of superheated steam into engines largely 
influences the expansion of the heated parts. Engines always 
gave great trouble when the distribution of metal in the cylinders 
was not uniform, as parts with more metal expanded most, and 
| forced the cylinder walls towards the inside and made the cylinder 
out of shape. When using liners in the cylinders, they were 
squeezed in at the ends, decreasing the diameter, and jamming 


Compression Test. 


Fig. 4. 


(Cast-iron column broke at 65.5 tons.) 
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Fig. 5. Deflection Test. 


(Beam, tested up to 100 tons upon supports 10 feet apart, deflected 1 inch, 


and took a permanent set of 4 inch 






























































on the lower view, the springs would carry 7} tons without failure, 
giving an elastic stretch of 164in. 

A photograph of the machine taken in position is exhibited. 

In conclusion, the author is sensible of the honour of the 
selection of his firm’s machine for a laboratory bearing the great 
name of James Watt, at a university which was the first to 
establish a school of engineering in Great Britain, and for a professor 


of such distinguished ability and so thoroughly skilled in the | 


practice of testing as Dr. Barr. 








SOME EXPERIENCES AND RESULTS DERIVED 
FROM THE USE OF HIGHLY SUPERHEATED 
STEAM IN ENGINES.* 

By Mr. R. LENKE, of Erith. 


In no branch of heat engine building has such an amount of study 
been spent as in steam engines, from Watt’s time up to to-day. 


The economy of the steam engine is, in spite of all efforts, not the | 


best, and the steatn engine in its highest perfection attainable at 
present cannot claim the first place in comparison with other heat 
engines. And so the problem of generating and using superheated 
steam has become a question, from the solution of which a con- 
siderable stride in improving economy has been expected and 
really made. 

Superheated steam is generated by the addition of heat to 
saturated steam. The behaviour of superheated steam is similar to 
that of gases; it is a very bad conductor of heat, and has the 
special peculiarity of being able to lose a certain amount of heat 
without becoming saturated or wet steam. The thermal capacity 
of steam is only 0°48, therefore very little heat is required to 
superheat steam ; but as the steam loses the heat as quickly as 
it acquires it, every passage conveying superheated steam must be 
well covered with non-conducting material. Although there are 
some losses when using superheated steam on account of the heat 
radiation, they are very much smaller, because the loss of heat 
from superheated steam has lower calorific value than the latent 
heat of saturated steam. 

Superheated steam has a greater volume per unit of weight than 
saturated steam at the same pressure, hence one advantage, and 
the higher the temperature, the greater this advantage. At 
various pressures and temperatures the increase of volume may be 
taken from the following Tabie I. :— 


Tab_e I. 
‘ 390 deg. 570 deg. 750 deg. 
Pressure. Fah. Fah. Fab. 
70 .. 1-1 1-33 1-57 
115 .. 1-06 1-29 1-52 
170 .. 1-02 1-24 1-46 


Table I. hows that the higher the pressure is, the smaller the 
increase of volume ; and it is proved from practice that the advan- 
tage with lower pressure is indeed greater in proportion than with 
higher pressures. 

The question may arise whether the increase of volume does not 
require more additional heat than the benefit derived from it is 
worth. To show this clearly, Table II. has been prepared express- 
ing how many 3B.T.U. less are required to produce 1 cubic foot of 
superheated steam than of saturated steam at the same pressure. 
For various pressures and temperatures the total heat per cubic 
foot is as follows :— 


TaBLe II, 
2g 7 y 7) pa 
Pressure. Saturated. og se . _— 
70 233 219 19S se 175 
115 350 337 Os. on ee 
170 492 455 432 398 


i.e., to produce, for example, 1 cubic foot of steam at 115 lb. 
pressure, and a temperature of 570 deg. Fah., 
Se = 15 per cent., 
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the piston body if sufficient clearance was not provided. With 
| steam jackets heated with steam of 500 deg. Fah., the lubrication 
| ceased as the cylinder walls became tuo much heated, consequently 
it was found necessary to do away with jackets, or if jackets were 
| already provided, not to pass steam through them. Pistons con- 
structed on the Ramsbottom type always worked satisfactorily, 
| except in the case of pistons fitted with steel springs, when they 
were in contact with highly superheated steam. Any kind of gun- 
| metal gets brittle after a very short time, therefore valves, seats, 
} and all parts in direct contact with superheated steam must be 
made of cast iron or otber suitable mixture. Copper also loses 
| about 40 per cent. of its strength at that temperature, con- 
| s2quently copper bends in pipes are not practicable. The best 
material for piping has proved to be wrought iron and steel, each 
pipe being as long as possible, to have the least number of flanges. 
For long straight pipe connections provision must be made to meet 
| the expansion, which is, at 700 deg. Fah., 0°037 of the length, so 
oa for example, 100ft. of pipe extends 0°37 of a foot, or nearly 
4hin. 
| Glands and stuffing-boxes at first frightened users, so the 
| engines were constructed single-acting to avoid the use of glands, 
but no serious difficulties have arisen on that account. It is 
advisable to place the stuffing-box as far as possible from the 
cylinder end to keep it well away from the hottest parts, and to 
allow of as much radiation as possible. Sufficient clearance in the 
neck bush should be made to allow for the expansion of piston- 
rod, and no metal with a melting temperature below that of the 
steam should be used. 

Valves and valve gears are influenced in the same way by 
superheated steam. Valves containing many ribs or different 
thicknesses of metal—in section—such as plain slide valves or 
Corliss valves of the usual construction, are not suitable for high 
temperatures. A Corliss valve of medium size will stand 480 deg. 
Fah. to 500 deg. Fah., but no more, and the latter temperature 
very seldom. The smaller the plain slide valves are, the higher 
temperature they will stand. Large slide valves will hardly stand 
even slightly superheated steam if no provision is made for forced 
lubrication of the valve face. 

Piston valves have proved to be most suitable for the highest 
temperature, owing to their uniform distribution of metal, but 
| even with this sort of valve certain experience is necessary to get 
them in good working order. With ground valves, the ribs holding 
the boss for the valve spindle must not begin within the working 
surface of the valve, but have to be placed beyond that, because 
they expand and make the valve polygonal. ‘The valves must be 
ground in other liners than those in which they are to work in the 
engine ; the former liners have to be smaller in diameter to secure 
more clearance to provide for the expansion of the valves; all ribs 
must be placed beyond the working surfaces of the valve. The 
cylinder expands in length more or less than the steam chest, 
causing thereby deformation of the latter, which must be care- 
fully considered in design. It is best to work the valves in liners 
fixed in the cylinder and with a small clearance, sufficient to allow 
for the deformation of the steam chest. With this construction it 
is of course necessary to make steam-tight joints between the 
several ports, and this is best done by stepping the liners and 
seats and using narrow asbestos rings for each step. The liner is 
then forced on to the small seats by set screws in the cover, these 
asbestos rings making a lasting joint. Long valves cast in one 
| piece become scored, whether they are cooled from inside with 
exhaust steam or not ; consequently all valves should be made as 
short as possible. Rings and springs in valves cannot be recom- 
mended, as the steam comes behind the rings and increases the 
pressure, causing friction and therefore increased oil consumption. 
As it is impossible to rely on tightness of piston valves, they must 
be made as small in diameter as possible. It may be stated here 
that superheated steam can travel at 30 to 40 per cent. higher 
speed through steam ports than saturated steam, and this fact has 
to be considered during construction. 

Two piston valves working one in the other, as the Rider or 
Meyer valves, are impracticable for superheated steam. If engines 
of that type are intended to be worked with superheated steam, 
each valve must work in a separate chamber. Double-beat valves 
can also be recommended as being safe, but they require a special 

















arrangement, which is not always obtainable with every gear, 
Very often it happens when warming up the engines that the 
valve spindles get hotter than the gland boxes, and on starting the 
engine, the friction between spindle and stufting-box is greater 
than the power of the spring, and if the valves are not positively 
driven, they remain open during the full stroke. An engine con- 
structed in accordance with the principles just explained is as 
safe with superheated steam as any other engine with saturated 
steam. From the experience over several years, it is not necessary 
to be bound to single-acting engines. 

Besides the economy, the use of highly superheated steam has 
some other advantages which are also important. It makes the 
steam ——- nearly independent of the size of engine, as a 
small engine has about the same steam consumption asa large 
one, as for example: An 80 horse-power compound condensing 
engine uses 10°45 1b. of steam at 160 1b. pressure, and a 1000 
horse-power engine uses 9 1b. of steam per indicated horse-power 
per hour. The use of highly superheated steam does not require 
high boiler pressures, 160 lb. is the highest to be recommended, as 
no advantage can be derived by exceeding this. As the amount 
of heat transmitted from the steam to cylinder walls, and vic¢ 
versa, is much lower with superheated steam than with saturated 
steam, the whole range of temperature from boiler pressure to 
vacuum can take place in one or two cylinders, so that the use of 
a triple-expansion engine does not make the slighest improvement 
in economy. It is not intended to be understood that the author 
proposes to do away with all triple-expansion engines ; for very 
large plants their use will be necessary for constructive reasons, 

With regard to economy obtained from engines working with 
superheated steam, the gain is derived from the larger volume of 
the steam and the doing away with initial condensation. Generally 
the steam consumption of modern engines working under good 
conditions may be taken as follows :—Single-cylinder condensing 
engines with saturated steam and a pressure of 901b. to 1001]b, 
per square inch use 191]b. to 25lb. of steam per indicated horse- 
power per hour, corresponding to 373 to 490 B.T.U. per minute, 
The great difference in temperature between admission and 
exhaust steam causes much waste by initial condensation, and 
consequently this type of engine especially favours the use of 
superheated steam. With superheated steam the consumption has 
heen lowered to 134 lb. to 151b., corresponding to 290 to 335 
B.T.U, 

Non-condensing single-cylinder engines gave consumptions of 
15 1b. to 18 lb, of steam per indicated horse-power per hour, which 
is about the same consumption as an average compound condens- 
ing engine with saturated steam. The non-condensing compound 
engine decreases the consumption to 14 lb. to 161b. per indicated 
horse-power per hour. The compound condensing engine is the 
most economical, and the economy obtained can hardly be reached 
by a quadruple-expansion engine working at a pressure of 300 Ib, 
The steam consumption of such an engine—either compound or 
tandem—at 140 lb. pressure only, never exceeds 10 lb. per indicated 
horse-power per hour, and usually remains below, many tests 
having proved 8°5 1b. and 8°8 1b, consumption per indicated horse- 
power. To utilise better these temperatures, and to work with 
various loads with safety and nearly uniform economy, Mr. 
Schmidt has introduced the receiver heater with automatic valve. 
The idea is to keep a steady mean temperature of cylinder walls not 
higher than will make the lubrication unreliable for different rates 
of expansion. 

A few words may be said with regard to the cost of a super- 
heated plant. Superheated steam engines use on an average 30 to 
40 per cent. less steam than saturated steam engines of the same 
type. Consequently boilers can be made 30 per cent. smaller, 
and the difference in price will nearly cover the cost of the super- 
heater. For the same steam consumption the superheated steam 
engine is cheaper, as it may be worked with a lower boiler 
pressure, and it is simpler, 7.¢., instead of a compound engine 
with saturated steam, a single-cylinder engine with super- 
heated steam may be used, giving the same or better results than 
the former. 

With regard to oil consumption, it was found not to be more 
than that of an ordinary saturated steam engine. For example, a 
120 indicated horse-power engine used in 24 hours 4b. of oil, and 
a 300 indicated horse-puwer Corliss compound engine 2°21b. in 
10 hours for both cylinders. 

In view of the great advantages of steam superheating, and the 
great number of engines running at present satisfactorily, it is 
astonishing that a few failures have caused prejudices amongst 
some engineers, who make the general introduction of the use of 
superheated steam very difficult. It will be worth mentioning 
that the results of a great number of trials have always proved a 
great saving in steam and coal, and even with small plants and 
simple piston-valve engines, almost the same good economy is 
obtainable as with large engines with most exact valve gears. It 
is therefore recommended that superheated steam should be used 
in connection with all engines ; the only question to be settled 
is the degree of superheat, which largely depends on_ local 
circumstances and the construction of the engine, and this 
matter should be left to the judgment of an experienced 
engineer. 





AMERICAN NOTES. 


(From our own Correspondent.) 
New York, September 4th. 

SHEET steel production has been curtailed one-half by reason of 
the strike, and some other finished products in like proportion. 
Both sides are in a bitter struggle, and at present writing nothing 
definits has been accomplished. ‘The Bethiehem steel! deal is 
likely to take another twist before final adjustment, but outsiders 
can do no more than guess what it is. The pressure for steel is so 
great that an additional 12in. and an 18in. mill will be built at 
Newcastle. The Morgan interests have secured 3000 shares of 
the Republic Iron Company, with a view of ultimate control. The 
same interests are credited with the purchase of 5555 acres of 
jand in the Haekensaek Meadows, below New York, upon which a 
large shipbuilding plant wil! be erected, with extensive docks, 
grain elevators, kc. Among the other things is a large steel plant 
for the manufacture of armour plate, but this statement is not 
corroborated as yet. An immense copper smelter is to be erected 
on Staten Island at a cost of 1,000,000 dols., the alleged purpose 
being to fight the Eastern Smelting combine—a difficult and 
dangerous leroy 4 The New York Central Railroad Company 
will expend 3,000,000 dols. within two years in building extensive 
terminal necessities opposite the city. The motive of the Vander- 
bilt interests is to make it an object to exporters to use this city 
rather than other competing ports as a point of export. An 
electrically-operated elevator of 2,000,000 bushels capacity will be 
one of the features, besides ten new piers, fed by twenty-five miles 
of railroad track, The Texas oil news is of an exciting character. 
An 8in. gusher has just been brought in, to use an oil borer’s 
phrase. The limits of the deposit have not been defined. The 
latest strike rumour is that the workmen will be ordered back to 
work pending negotiations. If done it is equivalent to defeat. 
The pressure for steel is becoming more and more urgent, but 
much of the necessities are not permitted to be shown. ‘The 
merchant bar mills are barely able to keep pace with demand. 
Billets are quoted scarce. The orders at the plate mills wiil keep 
mills busy indefinitely. Piping is wanted far beyond supply. So 
far 109 cargoes of mules and horses have left New Orleans for 
South Africa, carrying 115,690 animale. Reports from the Western 
States show unusual activity. ‘There is nothing disappointing 
about crops, All factory capacity is very active. The Pacific 
Coast Company operating in Alaska has in incubation a scheme to 
attract large numbers of thrifty persons from northern Europe to 
settle there on the millions of productive acres of low lands along 
the coast. Practical steps will soon be taken. Rich coal veins are 
being found in convenient locations—a very important matter, con- 
sidering the absolute necessities for cheap fuel. 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

Tur American steel strike is affording business incidentally to 

British makers. One instance of this has, I am this week told, 

recently occurred to a large Midland firm of iron and steel 

merchants who received American orders for steel hoops. The 
order was filled, the hoops being rolled in the North of England 
and sent to Liverpool, the price being about £6 10s., which is about 

23, 6d., or a little more, above what it would have been a few weeks 

previously. This last circumstance is an indication that things are 

better. There is, however, a very long way to journey before 
the market gets back to the fancy prices of the trade boom of about 
two years ago, when steel hoops commanded about £11 10s. 

The steel and iron market is, however, undoubtedly firmer all 
round, and travellers for Midland iron and steel merchants find 
more disposition to buy in most partsof the kingdom. The foreign 
trade also is not so much below the boom level as might have been 
expected. Compared with a year ago the shipments of galvanised 
sheets so far this year have improved—to India from 28,581 tons to 
33,605 tons; to the Argentine Republic, from 19,055 to 22,400 
tons ; and to South Africa, from 16,554 tons to 18,(92 tons. This 
is good news for Midland firms, as most of these galvanised sheets 
are produced in this district. The present price is about £11 10s. 
to £11 15s. f.o.b. Liverpool. The continental demand has not been 
over good so far this year, if we except Germany, but during the 
last few weeks a change for the better has been noticeable, and 
this is being continued. 

Commercial advices received in this district this week from 
Australia and New Zealand state that in the chief centres the 
course of prices is maintained, and that in some cases higher values 
are recorded, The imports coming to hand at Sydney include 
large lines of machinery. Tin-plates there have advanced from 
16s. to 16s. 9d. per ton. In Melbourne there have been consider- 
able transactions at late rates. Fencing wire is in good demand, 
and German No, 8, which is making headway in the colony, has 
advanced 10s. per ton. Brisbane reports a substantial advance in 
tin-plates, and some brands of barbed wire have risen from 
£15 15s. to £17 perton. Galvanised wire isin good demand there. 
Marked bars are quoted £8 103. ; common unmarked, £6 12s, 6d. to 
£6 15s. ; angles, £6 15s. to £6 17s. 6d. Matters are improving in 
the sheet trade, singles being now quoted £8 2s. 6d. to £8 5s. ; 
doubles, £8 5s, to £8 7s. 6d. ; and trebles, £8 17s. 6d. to £9. For 
nail, rod, and rivetiron £7 to £7 10s. is asked, and for gas strip 
£6 12s. 6d. 

In the pig iron trade the tendency to higher values is marked. 
Staffordshire cinder forge pigs are quoted 46s. to 47s., part-mine 
50s. to 52s. 6d., all-mine 52s. 6d. to 60s., and on to 75s. and 803. for 
superior sorts, with cold-blast 95s. to 105s. Midland sorts are in 
some cases dearer to buy, and arequoted : Northamptonshire, 49s. to 
5ls.; Derbyshire, 50s. to 51s.; Lincolnshire, 51s. 7d. to 52s. 7d.; 
and North Staffordshire, 50s. to 51s. 

Midland railway rolling stock and railway bridge firms are inter- 
ested in advices to hand which have reached this district this week 
from Sydney, as to the present position and probable early future of 
railway construction out there. It appears that several new rail- 
ways are in course of construction in New South Wales. With the 
completion of these new lines of. railway and several subsidiary ones 
the colony of New South Wales will, it is believed by Midland 
engineers, undergo a considerable development, both of its agricul- 
tural and mercantile resources. 

Local electrical engineering firms are trusting that the scarcity of 
platinum, which their German con/réres are fearing, will not become 
an accomplished fact. The value of this metal has of late become 
increasingly appreciated. 








NOTES FROM LANCASHIRE. 


(From our own Correspondents.) 

Manchester,—A yuietening down is the general report as regards 
business in raw material, and although prices are fairly well main- 
tained, the tone is less confident, and speculative merchants are 
prepared to book forward at under current rates. In all descrip- 
tions of finished material, both iron and steel, the improvement 
recently reported continues, and in most directions prices go on 
hardening, this being especially the case in manufactured steel, 
both for structural and boilermaking requirements. Taking the 
position all through, it is one of steadiness in raw material, with a 
more or less general buoyancy in finished material, but still a good 
deal of uncertainty as to the future. 

The Manchester iron market on Tuesday was not more than 
moderately attended. For pig iron only aslow sort of inquiry was 
the general report, with prices much about the same as those ruling 
last week, although if anything not quite so strong as they have 
been of late. Lancashire makers still quote 57s. to 57s. 6d., less 
24, for No. 3 foundry ; Lincolnshire, 50s. 6d. to 51s. 6d. net ; with 
Derbyshire about 54s. 6d. net delivered Manchester; and forge 
qualities about 50s. 6d., less 24, Lancashire, and 49s, 2d. net Lin- 
colnshire, delivered Warrington. Makers of Middlesbrough iron 
who have been holding out for the top prices have given way 
slightly in their quotations, and special brands scarcely now average 
more than 54s. 4d., with open brands to be bought in the market 
at about 53s. 4d. to 53s, 16d. net by rail Manchester. Scotch iron 
is fairly steady at about late rates, delivered Manchester docks ; 
Eglinton is quoted about 59s. 3d. to 59s, 6d.; and Glengarnock, 
593, 9d. to 60s. net cash. Canadian pig iron, the probable im- 
portation of which into this country was so freely discussed some 
months back, would seem likely to bea competitor in this district, 
and there are reports of odd transactions at prices considerably 
under the local quotations for iron of similar quality. 

The finished iron trade maintains a strong tone. Makers of bars, 
who are mostly well sold for the next couple of months, are 
indifferent about new business. Delivered Manchester district, 
£6 10s, is the minimum for Lancashire bars, with £6 12s. 6d. quoted 
in some instances where makers do not care about entering further 
orders on their book, and North Staffordshire bars are quoted 
£6 lis, to £6 17s. 6d. Sheets are in fairly good demand, with 
prices firm at the recent improvement, £8 5s, to £8 10s. being 
about the minimum makers’ quotations, delivered here, whilst 
the Manchester Merchants’ Association hasadvanced list stock prices 
for sheets 10s. per ton. Hoops are in fair request, and makers 
being pretty heavily booked, prices are strong at the full list rates 
of £7 2s, 6d. random to £7 7s. 6d. special cut long lengths, delivered 
here, and 2s, 6d. less for shipment. Nut and bolt makers report 
more business coming forward, and although there is no official 
advance on the list basis, much better prices are being got than 
were obtainable a month or so back. 

In the steel trade there is only a quiet demand for raw material, 
but No, 3 foundry hematites are firm at about 70s. to 71s., less 
24, delivered here. German billets are to a large extent still 
swamping the market in competition with local makers, whose 
quotations remain at about £4 16s. 3d. Manchester and £4 15s. 
Warrington net. Finished material is generally in brisk request, 
with a continued strong upward tendency in prices. Bars are 
quoted £6 12s, 6d. to £6 15s. and £6 17s. 6d.; common steel plates, 
£6 12s, 6d. to £6 15s.; whilst makers of boiler plates, who have 
re-established their association on stronger lines than before, as it 
now includes the firms who have previously been mainly respon- 
sible for the keen competition and low cutting in prices, have 
put up their minimum list rates to £7 10s. delivered here. 
Although it can scarcely be said this figure has been got on new 
business of any moment, last week there were ready buyers at £7 
to £7 2s, 6d., delivered in this district, and in view of the advance 
in makers’ prices, the local merchants have put up their stock list 
rates for steel plates 10s, per ton. 

Judging by the usual monthly returns of the trade union 











societies, which form a fairly good index, employment is still well 
maintained in most branches of engineering, the proportion of out- 
of-work members being, in fact, slightly less than it was last month. 
The Steam Engine Makers’ Society has now only about percent. on 
benefit, either throughout the organisation or locally, and in the 
United Machine Workers’ Association the number on donation has 
dropped to 24 per cent. of the total membership and to 1% per cent. 
in the Manchester branches. Trade generally is reported as satis- 
factory, particularly in the marine centres, and locomotive builders, 
railway carriage and wagon builders, boilermakers, and electrical 
engineers in all sections continue exceedingly busy. Some of the 
machine tool-makers are still fairly well supplied with work, but 
this is chiefly in specialities ; in the ordinary run of machine tools 
new work coming forward is only limited. The position in the 
textile machine trades shows very little improvement, and these 
continue the slackest branches in the Lancashire district. 

The efforts of the Amalgamated Society of Engineers to attract 
machine workers into their ranks have not so far had any 
noticeable effect on the position of the United Machine Workers’ 
Association, the membership of which, in fact, shows rather 
an increasing tendency, but it can scarcely be doubted that the 
ultimate effect of the changed rules of the Amalgamated Society 
will be to seriously arrest the development of the smaller organisa- 
tion. Another union which is viewed with considerable jealousy 
by the Amalgamated Society of Engineers is the Steam Engine 
Makers’ Society. In the Jubilee Souvenir of the first-named 
organisation it is stated that ‘“‘the logic of events has so far 
assimilated the structure, contributions, and benefits of 
the Steam Engine Makers’ Society to those of the Amalga- 
mated Society of Engineers, that all the causes cf separation— 
except those of an immaterial character—would seem to have 
now disappeared.” This statement would no doubt be strongly 
controverted by representatives of the smaller society, and 
undoubtedly important differences exist between the two bodies 
both as regards management and policy, whilst the decision of 
the Amalgamated Society to admit machine workers has intro- 
duced into the membership an element which is still excluded 
from that of the Steam Engine Makers’ Society. 

In the coal trade the demand for house-fire qualities is 
steadily increasing. Pits raising the better descriptions of round 
coal are in consequence gradually getting on to about full time, 
and there is little or nothing going down into stock. Prices are 
unchanged, but steady at late rates. 

For steam and forge coals the inland demand continues only 
moderate, and common round coal is still hanging at some of the 
collieries. The position, however, shows some slight improve- 
ment, to the extent that there is not quite so much cutting down 
of prices to the low figures that have recently been taken, and it 
is only in exceptional cases that much under 9s, per ton would now 
be quoted for good ordinary descriptions of steam and forge coal 
at the pit, collieries in some cases quoting 9s. 6d. for good 
qualities, 

Supplies of engine fuel are becoming rather more plentiful on 
the market, with a tendency towards less firmness in prices. This 
to some extent is due to the larger quantity of round coal now 
being screened, and the proportionately increased production of 
slack, which is not only making itself felt at the Lancashire col- 
lieries, but is bringing a greater pressure of surplus supplies of 
engine fuel from outside districts, and consequently keener compe- 
tition for orders. The best Lancashire slack is fairly well main- 
taining late rates, but it is only very special sorts that are now 
fetching more than 7s. 6d. to 7s. 9d., with good medium descrip- 
tions readily obtainable at about 7s., and inferior slack at about 
5s. 9d. to 6s. at the pit. 

For shipment a fairly brisk inquiry continues to be reported, 
and prices are not cut so low as they have been recently. Good 
ordinary qualities of Lancashire steam and forge coal are scarcely 
now quoted under 10s. to 10s. 6d. per ton, and house-fire quali- 
ties range from 13s. 6d. to 14s. per ton upwards, delivered at 
the ports on the Mersey. 

Coke for iron-making purposes continues in good demand, with 
prices strong and tending upwards, good Lancashire furnace sorts 
being quoted 14s. 6d. to 15s.; best washed Yorkshire cokes, 14s. 
to 14s. 3d.; and unwashed sorts, 12s. to 12s. 6d. per ton at the 
ovens. Good Lancashire foundry coke is steady at from 24s. to 
25s. per ton at the ovens, 

Barrow —The position of the hematite trade of this district 
remains unchanged, and business is steady. The demand is well 
maintained for makers’ iron, and makers are sold forward for 
several months ahead. In consequence of this they are not dis- 
posed in many cases to quote for early or forward deliveries, 
because first of all they have no iron available for prompt 
delivery, and they are disposed to wait before placing more orders 
on their books, in the expectation that prices will improve. The 
output of the district is kept at a low point, but during last week 
stocks were increased by 1239 tons, and now there is in stock 
20,173 tons. This is, of course, a very low position, and puts the 
control of the market largely in the hands of makers. They are 
still quoting 63s. per ton net f.o.b. for mixed Bessemer numbers. 
Warrant iron is easier at 60s. 7d. net cash sellers, 1d. less buyers. 
Thirty-six furnaces are in blast in the district, compared with forty- 
two in the corresponding week of last year. 

Iron ore shows no improvement in tone. Thereis a fair demand 
on local account from smelters, and also on shipping account, for 
use in Scotland, South Wales, and other smelting centres. Good 
average sorts are quoted at 12s. 6d. net at mines, and best sorts at 
16s. Spanish ores are in large use in the district, and prices are 
steady at about 15s. per ton, delivered at West Coast ports. 

There is considerable activity in the steel trade, and orders are 
more largely held than has been the case for some years past. 
Indeed, makers have lately been compelled te refuse certain con- 
tracts which have been offered to them. Heavy rails are in very 
good demand on home, colonial, and foreign account, and tram 
sections find a very good market. The mills in this department 
are all very busily employed, and the outlcok for the winter is 
decidedly satisfactory. There is a good trade doing in billets, 
slabs, and tin bars. Hoops enjoy a good market, and merchant 
steel and steel castings are in good demand. Prices are steady all 
round. 

Shipbuilders are busy on old contracts. No new orders are 
reported. Marine engineers are very busy. In the course of a 
few days it is expected that two or three of the submarines build- 
ing at Barrow for the British Admiralty will be launched. The 
first-class armoured cruiser Hogue will leave Barrow at the end of 
this week for Devonport. 

Coal and coke are quiet, and prices remain low. 
fall and regular. 

The exports from West Coast ports last week represent 7875 tons 
of iron and 8625 tons of steel, as compared with 5270 tons of iron 
and 7896 tons of steel in the corresponding week of last year—an 
increase in iron of 2605 tons, and in steel an increase of 369 tons. 
The shipments of iron this year represent 234,576 tons, and steel 
311,498 tons, as compared with 486,431 tons of iron and 288,295 
tons of steel—a decline in iron of 251,905 tons, and in steel an in- 
crease on the present year of 23,203 tons. 


Supplies are 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

AN improvement is noted in the South Yorkshire coal trade, 
the pits working considerably better, and the larger output 
thereby obtained being speedily absorbed by the market. In 
some instances prices have been increased, best coal going 
higher by about a shilling a ton. The increase is by no means 
general, but there are indications that it may become so by October 
at the latest. House coal gets more active as the season advances, 
and metropolitan consumers have already been notified of a new 
price list, Merchants are pretty much agreed that better terms 





are not likely to be given now, and therefore have begun to buy 
very freely. Best Silkstones are quoted 13s. to 14s, per ton ; 
Barnsley house, 10s, 6d. to 1ls. per ton, and in some instances 
lls, 6d to 12s. 

More business is also reported in steam coal, the greater activity 
reported in the iron trade being the cause of the improvement in 
the demand. Business for export is far from satisfactory, although 
better than in the previous month. Several of the collieries are 
hard hit by the Grimsby strike, which cuts off their most valuable 
market. Although fresh price lists have not been issued, values 
continue to harden, the general quotation being 9s. 6d. per ton for 
Barnsley hards in quantities, and 6d. to 1s. more per ton under 
special circumstances. Gas coal, as is usual at this season of the 
year, is in fair demand. Engine fuel, owing to the pits working 
better time, is more easily obtained, but values are not affected, 
nuts still fetching 7s. 6d. to 83. 6d. per ton; screened slack from 
5s.; pit slack from 2s. 6d. per ton. In coke, values remain as 
before, ordinary qualities making 9s. 6d. to 10s. 6d. per ton. 

Yorkshire coal trade with Hull, as disclosed in the report of the 
Hull Chamber of Commerce and Shipping, is very discouraging. 
Although the falling off is general, there are indications of a change 
for the better, several of the countries which draw supplies from 
Hull now beginning to make larger requirements. 

The improvement noted in the iron trade last week is still main- 
tained. Orders are more frequent, and contracts for good 
amounts have been made in various directions. Hematites on the 
12th inst. were quoted :—West Coast, 70s. per ton; East Coast, 
65s. per ton; Lincolnshire foundry iron, 49s. per ton; and 
Lincolnshire forge, 46s. 6d. net. 

In Bessemer and Siemens steel makers report increased activity. 
Several manufacturers find themselves booked well ahead, and are 
looking forward to a material advance in prices ere long. In the 
principal East End establishments there is a large amount of work 
on Government account, chiefly for the Admiralty, and the War- 
office have also been placing considerable contracts ; but it is no 
secret that a good deal more work could be done with the increased 
plant at the disposal of the various firms who make a speciality of 
military material. There is a perceptible improvement in the call 
for railway material, the home companies being the principal 
customers. 

The export of unwrought steel during August very largely 
decreased, the value last month having been £187,943, against 
£273,189 for August of 1900. The only markets which showed an 
increase were the United States, British East Indies, and Canada. 

The foreign trade in cutlery during August last reached a value 
of only £46,020, against £58,339 for August of last year. Every 
market showed a decrease except Sweden, Holland, Belgium, 
Spain, and Canaries, British South Africa and British East Indies, 
The greatest decrease was shown by the United States, 

It is to be feared that the rosy accounts given in some 
quarters of the leading engineering houses is not quite justified 
by facts. The reports which travellers are sending in from 
various manufacturing centres are not at all up to expectations. 
On completion of the present orders there are no indications of 
adequate new work to take their place. The only exception to 
this discouraging report in the engineering business is in electric 
and tramway work. In both departments several Sheffield firms 
have shown great enterprise, and they are finding full employ- 
ment for all their plant and staff. Perhaps the most prosperous 
of the heavy trades is that of boiler-making. So many orders have 
recently been placed with the principal firms that there are 
more on the books now than are likely to be cleared before 
Christmas, 








NORTH OF ENGLAND. 
(From our own Correspondent.) 

More favourable reports respecting the situation in the iron and 
allied industries are given by traders in this district this week than 
have been forthcoming for fully three months, and it is not disputed 
that there are better features which justify sellers in expecting 
that prices will be upheld during the remainder of the navigation 


season. 

The Cleveland pig iron makers have during the last fortnight 
done a much larger business than was generally expected ; in fact, 
last week the Middlesbrough makers secured orders for at least 
50,000 tons of pig iron, there being a satisfactory increase on 
export account, buyers abroad believing now that they are hardly 
likely to be able to purchase on better terms than the present for 
the current year’s delivery, and the time is getting short for secur- 
ing the iron that has to be sent oversea this year. 

The price of No. 3 Cleveland G.M.B. pig iron this week has not 
been below 45s. 3d., and most of the makers have been realising 
45s. 6d. There is a considerable amount of business done in Cleve- 
land warrants in the warrant market, very much more than there is 
in Scotch, the small stock of which makes speculators chary about 
operating inthem. Where there isone transaction in Scotch there 
are half a dozen in Cleveland warrants. No.1 Cleveland pig iron 
is strong at 47s. 6d.; No. 4 foundry at 44s.; grey forge at 43s.; 
mottled at 42s. 9d.; and white at 42s. 6d., and in some cases 6d, 
more than these figures has been secured. 

The demand for hematite pig iron is so pressing, and the supply 
so short of requirements, that the production will have to be in- 
creased. It was thought that this would have been effected by 
taking furnaces off Cleveland iron and putting them on hematite, 
as the production of the former has been too large and that of the 
latter too small. But now that there is an improvement in the 
business in Cleveland iron, it will probably not be necessary to 
reduce the number of furnaces producing it, and in that case some 
of the idle furnaces will have to be re-started to bring the supply of 
hematite iron up to the level of the demand. Makers hesitate 
about re-starting additional furnaces, as coke is so scarce and dear, 
and is still advancing, 3d. per ton having been added this week, 
and now the price is relatively considerably above that—at any 
rate, of Cleveland ordinary pig iron. With No.3 at 45s. 6d., 
the corresponding price of coke should be about lds. per ton, but 
16s. has now to be paid. The difficulty of getting coke has been 
the chief cause of keeping down the number of furnaces in opera- 
tion. The price of mixed numbers of East Coast hematite pig iron 
is now fully 60s. per ton, and neither makers nor merchants will 
now look at 59s. 6d. No.1 is at 6ls., and forge at 55s. Rubio 
ore is at 15s. 9d. per ton, delivered c.i.f. Tees. The rate of freight 
from Bilbao has been reduced, 5s. per ton being accepted where 
5s. 44d. was obtained only a short time ago ; but the Spanish mine 
owners have raised their f.o.b. prices because hematite iron and 
also steel quotations have been advanced. 

A steady improvement is reported in most branches of the manu- 
factured iron and steel industries, and producers regard the future 
as encouraging. Nearly all are able to keep their mills in full 
operation, but some of them complain that they cannot get their 
usual tonnage out, owing to the irregular working of the men ; 
there is, in fact, more work than men to execute it. The inquiry 
has been very satisfactory this month, and generally prices are 
stiffer, though in one or two branches they are rather easier. 
Steel ship plates are quoted at £6 5s., steel boiler plates £7 15s., 
iron ship plates £6 17s. 6d., steel ship angles £5 17s. 6d., steel 
hoops £7, steel sheets £9, iron sheets £8 10s., common iron bars 
£6 5s., all less 24 per cent. Heavy steel rails continue at £5 10s., 
but cast iron chairs are between £3 10s. and £3 12s. 6d., while 
£6 7s. 6d. has to be given for steel railway sleepers. Business is 
somewhat quiet for all kinds of railway material. 

The first of the new North-Eastern Railway mineral locomotives 
having eight-coupled wheels has been tried over the severestsections 
of the company’s lines. These locomotives were specially designed 
to haul the coke traffic from Durham to Cumberland and North 
Lancashire, which journey comprises very heavy gradients—one at 
Evenwood being 1 in 50, and between Barnard Castle and Stainmore 
the line rises to nearly 1400ft. above sea level by gradients averag- 
ing 1in 65. The new locomotive hauled thirty-two loaded coke 
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wagons and two guards’ vans—the maximum freight fortwo ordinary 
mineral engines—and completed the task without difficulty. The 
train was stopped dead on the incline near Evenwood, and the 
engine re-started it unassisted. It has also taken a train of seventy- 
two laden wagons from Stella Gill to Tyne Dock over the old 
Ponton and Jarrow mineral line. Another trial was made with 
wagons laden with iron ore from Tyne Dock to Consett, the route 
being a very hilly one, so much so that hitherto the ordinary load 
for one engine has been nine wagons, but the new engine took 
eighteen wagons with ease. Twenty engines of this type are to 
be built. Each weighs nearly 100 tons in working order ; its eight- 
coupled wheels are each 4ft. 74in. in diameter, and the cylinders, 
— are outside the frame, are 20in. diameter, with a piston stroke 
of 26in. 

The erection of the new works of Messrs. Robert Stephenson and 
Co., at Darlington, is being rapidly proceeded wiih, and it is 
expected that they will be fully opened by the end of the year, when 
they will give employment to overa thousand hands. They are on 
the site of the old Drinkfield Works of the Darlington Iron Company. 
The erecting shop and boiler-house, which are under one roof, are 
340ft. by 220ft. The erecting shop is divided into five bays. The 
packing and painting shop is 400ft. by 45ft. 

The large hall in the Royal Exchange, Middlesbrough, in which 
the iron markets are held, is to be extensively altered. It is in- 
tended that anewroof shall be put on, as the original roof, handsome 
though it is, cannot be made to afford enough light, and besides, 
it is found almost impossible to keep it water-tight. The hall is 
about 170ft. long by 60ft. wide. 

The coal trade is even more active than it was last month, and 
coalowners find it difficnIt to satisfy the demands made upon them 
for steam and gas coals, there being quite a rush for supplies 
before the end of the Baltic season. Considerably more could be 
raised and disposed of than is at present the case if the miners 
would attend diligently to their work. The price of best steam 
coal is steady at 13s. 6d. to 13s, 9d. f.0.b., and not less than the 
higher figure will be accepted for deliveries to be made this month. 
Best gas coals have risen to 12s. f.0.b., and seconds to lls. 3d. 
Foundry coke is realising 17s. 6d. per ton f.o.b., and medium 
furnace coke 16s. per ton, delivered at the Middlesbrough furnaces, 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THE market for raw iron has been very quiet in the past week. 
Even in Cleveland iron there has been less doing. It would be a 
mistake, however, to measure the state of business in the iron 
trade by the condition of the warrant market. Warrants of all 
kinds are scarce, and there is an absence of speculative interest, no 
special reason being apparent either for a fallor rise in prices. At 
the same time the consumption of pig iron in the finished iron and 
ee is large, and a further expansion of business is antici- 
pated. 

Scotch warrants have sold in small quantity at 53s. 7d. and 
53s. 6d. cash. In Cumberland hematite warrants there has been 
practically no business, but the quotation is 60s. 6d. buyers, 
60s. 11d. sellers. Cleveland warrants have been done at 45s. and 
45s. ld. cash, and 45s. 1d. to 45s, 3d. one month. 

The demand for Scotch hematite pigs on the part of the steel 
makers has been increasing, and the price gradually advancing. 
Merchants now quote 64s. per ton for delivery in railway wagons 
at the steel works. 

While the speculative market for pig iron has been quiet, the 
consumption has been growing during the past few weeks, with 
the result that prices have been well maintained. Govan, No. 1, 
is quoted f.o.b. at Glasgow 56s.; No, 3, 53s. 9d.; Carnbroe, No. 1, 
56s. 6d.; No. 3, 54s.; Clyde, No. 1, 66s. 6d.; No. 3, 56s.; Gart- 
sherrie, No. 1, 67s. ; No. 3, 56s. 6d.; Calder, No. 1, 67s.; No. 3, 
57 s.; Langloan, No. 1, 69s. ; No. 3, 58s.; Summerlee, No. 1, 70s.; 
No. 3, 57s. 6d.; Coltness, No. 1, 72s. 6d.; No. 3, 58s. 6d.; 
Glengarnock at Ardrossan, No. 1, 66s. 6d; No. 3, 56s.; Eglinton 
at Ardrossan or Troon and Dalmellington at Ayr, Nos. 1, 56s. 6d.; 
Nos, 3, 54s. 6d.; Shotts, at Leith, No. 1, 69s.; No. 3, 57s, 6d.; 
Carron, at Grangemouth, No. 1, 67s. 6d.; No. 3, 57s. 6d. per ton. 

The output of pig iron has lately been on the increase, and it is 
now larger than it was twelve months ago. There are 81 furnaces 
in blast, compared with 79 at this time last year, and of the total 
44 are producing hematite, 35 ordinary, and two basic iron. 

Notwithstanding the comparatively large number of furnaces in 
blast, it is not believed that makers are adding materially to stocks. 
The cost of production is reduced, but not to such an extent as to 
form an inducement for the ironmasters to increase their holdings 
of pig iron. Both wages and fuel would require to go back con- 
siderably before there could be much inducement to produce iron 
for the stores. In the meantime stocks in the public stores are 
low. The total in Connal and Co.’s Glasgow stores is about 
58,000 tons, or less than three weeks’ output of the furnaces, so 
that the margin to draw upon in case of a speedy increase in 
demand is comparatively slender. From the point of view of the 
makers, therefore, the position of the trade appears to be 
encouraging. 

The shipments of Scotch pig iron abroad are so far rather 
disappointing in quantity. Those of the past week from Scottish 
ports, foreign and coastwise, amounted to only 3997 tons, being 
353 tons less than in the same week last year. On the other hand, 
the import of Middlesbrough pig iron into Scotland amounted to 
10,657 tons, being 4750 tons more than in the same week of last 
year. While the shipments of pig iron from Scottish ports since 
the beginning of the year show a decrease of 59,283 tons, the 
arrivals of Middlesbrough pig iron in Scotland in the same period 
exhibit an increase of no less than 114,538 tons. 

The makers of finished iron are in most cases well employed, and 
the outlook would seem to be fairly satisfactory. In the steel 
trade business is becoming more active, and for some articles the 
makers are quoting 2s. 6d. to 5s. advance in prices. Ship and 
boiler plates are in good demand, and there is also a good business 
in bridge and other steel material, 








WALES AND ADJOINING COUNTIES, 
(From our own Correspondent.) 

THE colliers have now been thronging back to the colliery dis- 
tricts, and the result has been, as one could see journeying upon 
the chief mineral lines, a great increase in output. 

Steam coal prospects, even with an improved output, are bright, 
and the general opinion on ’Change, Cardiff, mid-week was in 
favour of a fair demand for some time, though it was admitted 
that the pressure was lessened, and that when the full swing of 
work was on prices might be slightly easier. This was indicated 
by a falling off in forward booking. It was reported that there 
was an abundance of small steam on the market. The drop has 
not been regained, and best can be had for about 8s, Little 
alteration yet in house prices, In some districts the price has 
gone up ls, 

One of the subjects freely discussed this week has been the 
trials in France of American coal in competition with Welsh. 
The consensus of opinion is that Wales has nothing to fear. 
American coal, remarked one authority, is about equal to an in- 
different seconds. The 4ft. of ours is far superior, and the 6ft. 
and the 9ft. are better ; and of these we have an abundance un- 
= American rate is 10s. 6d. per ton, Cardiff rate less than 
half, 

Closing prices this week in Cardiff were :—Best steam 18s, 6d, 
to 19s.; seconds, from 17s. to 17s, 6d.; dry, 15s. 6d. to 15s. 9d.; 
special smalls, 8s, to 8s, 6d.; seconds, 6s. 6d. to 7s, 6d.; inferior 
sorts, from 6s,; best Monmouthshire semi-bituminous, .15s, to 





lis. 6d.; seconds, 14s. to 14s. 6d.; best household, 16s. to 17s.; 
No. 3 Rhondda, 16s. to 16s. 3d.; brush, 13s. to 13s. 6d.; small, 
10s. 3d. to 10s. 6d.; No. 2 Rhondda, 13s. 6d. to 14s.; through and 
through, 10s. 6d. to 11s.; small, 7s. 9d. to 8s, 

Patent fuel is reported healthy, and the coke trade, home and 
foreign, animated. Latest prices :—Fuel, 15s. to 16s,; coke, fur- 
nace, 16s. to 17s.; foundry, 19s. to 20s, 

Swansea coal shipments have increased strongly, and the general 
harbour trade has improved. Last week it was reported that, 
with one exception, the exports during the week were the — 
on record, Coal figured well, over 63,000 tons having been des- 
patched ; of this a good third went to France, and Algeria and 
San Francisco figured for large cargoes. Patent fuel consignments 
exceeded 10,000 tons. Italy took 4700 tons, and Beyrout 2500 
tons. 

Closing coal prices this week, Swansea, were :—Anthracite, 23s. 
to 24s.; seconds, 20s. to 2ls.; best large, 18s. 64. to 19s. 6d.; red 
vein, 15s. 6d. tol6s.; rubbly culm, 63. to 6s. 34. I heard of one trans- 
action, anthracite, which indicad firmre s—1000 tons at 19s., 
forward delivery. 

Steam coals, 17s. 6d. to 18s. 61.; seconcs, 16s. to 16s. 64.; 
bunkers, lls. 3d. to lls. 6d.; small, 8s. 6d. to 10s. 9d. House, 
No, 3 Rhondda, 16s. to 17s.; through, 133. 6d. to 14s, 6d.; small, 
10s, 6d. to 11s, 6d. 

Patent fuel, 15s. to 16s, C ke, 143. 9d. to 15s, 6d. for furnace ; 
foundry, 18s. to 20s, 

Comment upon Sir William T. Lewis's masterly review of the coal 
question is very pronounced, and in all respects favourable. A 
special point made is in reference to Waslagan coal working, and 
leading coalowners and mining engineers are coming forward with 
suggestions to remedy. In the Pembrokeshire coalfield there has 
been a successful sinking by the Treystop Colliery Company, the 
anthracite seam being struck at 65yards fully 5ft. thick. A colliery 
explosion occurred at Llanbradach on Tuesday. This is one of the 
new collieries in the Rhymney Valley, adjoining the Universal, the 
scene of the last explosion. Fortunately, in this case it occurred 
between the shifts when comparatively few men were down. Up to 
the time of my despatch the known deaths are given asfour. The 
colliery turns out 1800 tonsa day, and it has been in work for about 
eight years. Over 1300 men are employed, without including surface 
men. At one time electric power was used for drawing from the 
workings, but horse labour was resorted to, The colliery was sunk 
by Mr. Galloway, and was regarded as most secure and ably 
planned. 

The Caerleon Tin-plate Works were re-started this week by a new 
firm, Messrs. Richards and Hopkins, lately lessees of the Britannia 
Works, Pillgwenlly, near Newport. I hear that some important 
developments are decided upon, and that the works will be engaged, 
in addition, upon general engineering business, and to this end 
electricity has been brought to bear. 

Another hopeful sign of good prospects in the tin-plate trade has 
been given by the re-starting of the Ynysmeudy Tin-plate Works by 
anew company. Some of the mills were set in action on Monday. 
Mr. Frank James is appointed manager. 

The Old Lodge dispute has been referred to arbitration, 

Lianelly has, I see, indicated a distinct advance in tin-plate 
business. During the June quarter just made up, 12,318 tons were 
shipped from that port, as compared with 10,884 tons in 
corresponding quarter of last year, and 10,500 tons in the first quarter 
of this year, 

It is stated in connection with the Briton Ferry district that 
three new mills are to be erected at the Gwalia Tin-plate Works. 
At the Earlswood it is arranged to work some of the old mills 
until the new ones in construction are completed. 

In the Swansea district the tin-plate trade continues buoyant. 
Shipments last week amounted to 86,086 boxes. This materiall 
reduced stocks, which are now down to 67,578 boxes. Last wee 
the make was 62,186 boxes. August shipments amounted to 
12,433 tons. Russia, France, and the United States showed im- 
proving tonnage. 

On ’Change, Swansea, this week it was admitted that most of the 
prevailing conditions of trade were excellent. Millmen, a maker 
stated, are scarce, and this is seen when new mills are started at 
Pontardawe. Seven of the nine mills are going well. Ynysmeudy 
will soon be re-started, also Foxhole. In the district makers are 
well sold for the year, and even into the next. 

The Cape Copper Works dispute has not improved. 

Pig iron is showing an improvement. The following prices ruled 
this week on ’Change, Swansea:—Glasgow pig iron warrants, 
53s. 7d., 53s. 5d. cash ; Middlesbrough, No. 3, 45s, 1d. and 45s, ; 
hematite warrants, 60s. 9d., 603. 6d. for mixed numbers. Welsh 
bars, £6 7s. 6d. to £610s.; angles at usual extras; sheet iron, 
£8 10s. to £8 12s. 6d.; steel sheets, £8 10s. to £8 17s. 6d.; steel 
rails, heavy, £5 7s. 6d. to £5 15s.; light, £6 5s. to £7 5s. Bessemer 
steel: Tin-plate bars, £5 2s. 6d.; Siemens, £5 5s, 

Tin-plates : Bessemer steel coke, 15s. to 15s. 3d.; Siemens coke 
finish, 15s. 3d. to 15s. 6d.; ternes, per double box, 28 by 20 c., 29s., 
30s., to 3ls.; best charcoal, 16s. 6d. to 17s.; big sheets for galvanis- 
ing, 6ft. by 3ft. by 30 g., per ton, £11 5s, to £11 15s.; finished 
black plate, £11 10s. to £11 15s.; block tin, £113 15s, to £111 ; 
spelter, £1617s. 6d.; lead, English, £12 5s.; Spanish, £12; 
copper, Chili bars, £67 1s. 3d. to £67 10s. 

Tron ores, 14s. 6d. to 15s. 6d. All Swansea, Newport, and 
Cardiff prices are: Best Rubio, 14s. 3d. to 14s. 6d ; Tafna, 15s, 3d. 
to 15s. 6d; Almeria, 14s. 9d. 

Large consignments of ore have come in during the week 
principally for Ebbw Vale, Guest, Keen and Co., and Cyfarthfa. 

Considerable discussion prevails in the iron and steel districts in 
reference to the probable amalgamation of the leading ironworks, 
the reference in THE ENGINEER of last week being commented 
upon in leading quarters as indicating a strong probability of the 
incorporation. By some critics Tredegar Works are named and 
Blaenavon omitted. 

Pitwood Swansea, 18s. 6d. to 18s. 9d. _‘ Prices firmer at Cardiff. 

I have satisfactory news with regard to the coal tax and the 
threatened rupture in respect of its effect on wages, At the 
meeting of the Sliding Scale Committee in Cardiff on Tuesday, 
the question, as affecting colliers’ wages, was thoroughly dis- 
cussed, the owners’ representatives contending that the coal tax 
did not in any way affect the wages of the men, as it was kept 
apart from the actual selling price of coal. The men’s repre- 
sentatives’ contention was that, if the selling price of coal was 15s, 
and another shilling was added for the coal tax, the value of the 
coal to the purchaser was 16s., therefore the men were entitled to 
have their wages calculated upon the higher figure. It was finally 
arranged to compromise, and that an audit should be taken with- 
out any prejudice to any action the men may take for the recovery 
. ed — they may be entitled to over and above the finding 
of the audit. 








THE NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 


STEAM coal —_ in good demand and prices firm. House coal 
remains unaltered. Exports for week ending September 7th :— 
Coal: Foreign, 49,621 tons ; coastwise, 14,368 tons. Imports for 
week ending September 10th :—Iron ore, 7110 tons; iron pyrites, 
1060 tons; pig iron, 530 tons; tin bars, 504 tons; sleepers and 
blocks, 1983 loads; pitwood, 6523 loads; cement, 530 tons. 
Coal: Best steam, 15s. to 15s. 6d.; seconds, 14s. to 14s. 6d. 
house coal, best, 17s.; dock screenings, 9s.; colliery small, 7s. 3d. 
to 7s. 6d. Pig iron:—Scotch warrants, 53s. 7d.; hematite 
warrants, 60s, 9d. f.o.b, Cumberland prompt; Middlesbrough, 
No. 3, 45s, 2d. Iron ore: Rubio, 14s. 3d. to 14s. 6d.; Tafna, 
lis. 6d. Steel: Rails, heavy sections, £5 7s. 6d. to £5 15s, ; 
light ditto, £6 5s. to £7 5s. f.0.b.; Bessemer steel tin-plate bars, 
£5 2s. 6d. ; Siemens steel tin-plate bars, £5 5s., all delivered in 
the district, cash, Tin-plates: Bessemer steel, coke, 15s, to 





lis. 3d.; Siemens, coke finish, 15s, 3d. to 15s, 6d. Pitwood, 
18s, to 18s, 3d., ex-ship. London Exchange telegrams: Copper, 
£67 2s, 6d. Straits tin, £114. Freights steady. 








AMERICAN ENGINEERING NEWS. 


(From our own Correspondent.) 

Signals on locomotives.—Numerous systems have been devised 
and patented for repeating the outdoor signals in the engine cab, 
either audibly or visibly, but very few of these have reached the 
experimental stage, and still fewer have been actually tried in 
railway service, The Chicago and Eastern Illinois Railroad, how- 
ever, after several months’ experiments and trials, has adopted a 
block signal system of this kind, in which the outdoor signals will 
be dispensed with entirely, except the station signals to indicate 
when the train is to stop for orders, A division 33 miles in 
length is to be equipped, and fifty locomotives will also be 
equipped. Adjacent block sections are separated by an insulated 
section of line one rail in length, and here track batteries are 
placed, with the positive wire connected to the insulated rail, and 
the negative wire to the rail of the block section in the rear. The 
rail joints of each block are bonded in the usual way. In the 
engine cab are two incandescent electric lamps, one white or green 
and the other red, one or other of these being always alight. 
The red lamp burns when points are open, the line obstructed, or 
a train-order signal displayed. The electric connections are so 
arranged that the danger signal is always given two blocks back, 
so that when the red lamp is switched on, the engineman knows 
that he has one clear block in which to stop his train. Current is 
supplied by a battery on the engine, and is switched to one lamp 
or the other by an instrument operated by the track circuit 
through connections with the axles, The system is being installed 
by the Miller Signal Company. 

Concrete buildings.—Buildings of monolithic construction, with 
walls, floors, and roof of concrete, are getting to be by no means 
uncommon in America, Ordinarily they are erected in the same 
way as other concrete structures, wooden forms or moulds being 
built for the walls, and the concrete tipped and rammed within 
these. The work is done in courses of about 3ft. in height each 
day, and the form for each course is left in place for twenty-four 
to thirty-six hours. Columns, cornices, window sills, and other 
architectural details are all formed in the moulds, the concrete 
being of sufficiently fine material to take the required shape, 
The inner surfaces of the forms are smeared with grease to pre- 
vent the concrete from adhering to the wood. Where extra 
strength is required steel rods or bars—round, square, or twisted 
—are embedded in the concrete, this arrangement being required 
for high walls, floors, roofs of large span, floors to gy heavy 
weights, &c. Numerous factory buildings have been built in 
this way, while a concrete chimney and a concrete office building 
are in course of erection. At Brooklyn is a church entirely of 
concrete, with the exception of the roof ; but the concrete court- 
house at Mineola has also a concrete roof, 75ft. by 95ft., with a 
dome 38ft. by 50ft. There isa gaol built of concrete and steel 
at the same place. Concrete grain warehouses have also been 
built. In a patented system of construction, the walls are faced 
with specia] tiles, which are built up first, and between which the 
concrete is poured, the backs of the tiles being so shaped as to 
be incorporated in the concrete, makiog a homogeneous mass. 

Melan arch bridge. — An arch bridge is to be built over Rock 
Creek, in Rock Creek Park, at Washington, U.S.A., of the 
Melan system, i.e., of monolithic concrete reinforced by steel 
arch ribs. The bridge will have a span of 80ft. and width of 
27ft., with wing walls. The structure will have a facing of 
boulders embedded in the concrete. The lagging of the forms 
will be dressed to present a uniform Pre: Bo laid, and will 
be given two coats of boiled linseed oil. The concrete of the 
arch will be composed of 1 part cement, 2 parts sand, and 4 
parts of l}in. broken stone. The abutments will be composed 
of 1 part cement, 3 parts sand, and 7 parts of 24in. broken 
stone, or part gravel and stone. The concrete of the abutments 
will be placed in layers inclined towards the arch, and approxi- 
mately at right angles to the line of thrust. All concrete will 
be we in 6in. layers, and rammed with 25 1b. rammers, 
It will be mixed with only as much water as it will bear with- 
out quaking when rammed. Nine steel arched ribs or girders 
will be embedded in the concrete of the arch. They will be put in 
place entirely free from oil or paint, and all scale or rust will be 
removed, immediately before the placing of concrete about the 
ribs, by thoroughly scraping them with sand-paper or with wire 
brushes. The concreting will be started simultaneously from 
both haunches in longitudinal sections wide enough to include 
at least two steel ribs, each layer being well rammed _ before 
the previous layer has had time to take its initial set. Each of 
these sections will be built as continuous work. The sections 
will be formed by temporary timber forms perpendicular to the 
centering, and special care will be taken in ramming the con- 
crete under the ribs, 

Flue dust briquettes.—In order to save the fine dust which is 
carried by the blast in blast furnaces, smelters, &c., many 
American firms now have special means of collecting the dust, 
and making it into bricks or briquettes to be re-charged into the 
furnace. Inthe White press, built specially for this class of work, 
there is a heavy horizontal rectangular frame or press box, with 
moulds arranged in the rear wall, while through the front wall 
pass the compressing plungers, which are of rolled steel, turned 
and finished. At one end of the machine is a horizontal crank 
shaft, carrying a pitman, which operates the slide carrying the 
plungers. On this shaft is the main cog wheel, and also a 
grooved cam, the groove receiving a steel roller on the cam arm 
attached to a rocking shaft parallel with the crank shaft, and from 
this shaft a sliding motion is imparted to the press-box. The 
box remains stationary during the first part of the operation, 
while the plungers force the dust into the moulds, and then 
enter the sare. 9 to compress the dust. The press-box then 
slides forward at greater s than the — plungers, so 
that the plungers project clear through the moulds, thus forcing 
out the briquettes, which fall upon a travelling belt, The work- 
ing parts are protected from dust, and work in a bath of oil. The 
larger machine is 12ft. by 13ft., and 54ft. high, with a drivi 
pulley running at 192 revolutions. The crank shaft makes 
revolutions per minute, and the machine turns out 150 briquettes 
a minute, these being 3hin. diameter and 2hin, thick, weighing 
2}1b. to 3lb. each in flue dust or concentrates. Smaller machines 
turn out 50 to 75 briquettes per minute. 








LIGHTNING RESEARCH. — We understand that the Lightning 
Research Committee of the Royal Institute of British Architects 
having invited the assistance of the Institution of Electrical Engi- 
neers in the collection of information bearing on the subject in 
question, papers are being sent to the local honorary secretaries of 
the Institution abroad, in the hope that members resident in these 
several districts may be willing to co-operate. 


Exectric Powgr IN LeEDS.—The Leeds Corporation is making 
extensive preparations for dealing with the increasing demand for 
electric light and power. When the new buildings adjoining the 
existing generating station are completed, the works will cover an 
area of a couple of acres, and there will be accommodation for 
engines aggregating 29,700 indicated a. or more than 
eight times the capacity of the plant when the works were taken 
over from the House-to-House Electricity Company in 1898, The 

lant already installed and on order is equal to an output of 8740 
ilowatts, 
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NOTES FROM GERMANY. 
(From our own Correspondent.) 

ONLY a very s'ow demand for all descriptions 
of iron is reported throughout the iron trade of 
Rheinland- Westphalia and Silesia, and in spite of 
continued reductions in output there are ample 
supplies upon the market and stocks increase, 
Prices in many branches have become easier, and 
they have in several cases been substantially 
reduced ;_ still, consumers show no inclination 
whatever to place any forward orders, limiting 
even their purchases for immediate consumption 
to the utmost. Altogether a despondent feeling 
prevails in the iron and steel trades, the crude 
iron business being particularly dull. The slight 
and passing improvements that have here and 
there been felt in the past few weeks were con- 
fined to the finished iron department, where 
orders for foreign consumption came in pretty 
freely. In the Western districts of Germany 
offers in bars in basic for autumn deliveries were 
made at M. 100 p.t. free Dortmund or Cologne, 
against M, 115 p.t. in May of present year. 
Iron bars are sold at M. 110 p.t., against 
M. 122 p.t. in May; hoops M. 107°50 p.t., 
against M. 130 p.t. in May. The girder 
mills report themselves in fairly brisk occupa- 
tion; rails, too, are in good call, and there 
has also been a tolerably animated business done 
in heavy plates both on home and on foreign 
account; prices, however, remain very low, 
having gone down as far as M. 130 p.t. Inland 
demand for sheets has Leen slightly improving, 
but is still far from brisk. 

Most unfavourable accountsare given of the iron 
business in Austria-Hungary. A hopeless con- 
dition prevails in all departments, the continued 
depression in the iron and allied trades having 
caused several mills tostop part of the week, and 
the working staff has been reduced at many shops. 

Activity and demand continue weak and irre- 
gular in the Belgian iron industry ; most depart- 
ments are reported but insufticiently 
occupied. The large steel works near Litge are, 
on the other hand, fairly well employed, having 
secured a good number of orders for steel rails 
and sleepers, In the Charleroi district, however, 
where the nills are generally engaged in the 
production of girders, the larger establishments 
are almost idle now, beirg unable to compete 
with their German rivals. In the Hainault the 
smaller chops appear to be pretty well supplied 
with orders for home consumption, which, though 
they had to be taken at unremunerative prices, 
still help to keep the mills going for some time. 
Government orders of some weight for railway 
requirements are expected to be given out soon ; 
all the shops and factories, being but scantily 
supplied with orders, are naturally very much 
looking forward to the State purchases, as they 
will prevent their stopping altogether, which 
some dread will be the lot of many shops in 
winter unless a general revival takes place. 

Figures of the Belgian export during the first 
seven months of present spd show a decrease 
generally, only in steel rails export has improved 
perceptibly, 59,839 t. having been exported this 
year, against 32,375 t. in the year before, while 
export in steel girders fell from 28,684 t. to 7843 t. 
and in iron girders it decreased from 28,287 t. to 
5102 t. In scrapiron 18,364t. have been exported 
this year, against 28,136 t. last year, and the 
export of iron plates was 30,696 t. against 40,283 t. 
Export orders are very scarce, and can only be 
obtained at prices that leave absoluelty no profit. 
Bars, No. 2, are sold at72f. p.t.; girders, 110f. p.t.; 
iron plates, No. 2, 135f. p.t.; plates in basic, 
140f. and in Martin steel 150f. p.t. Inland quo- 
tations are a trifle firmer than the prices for 
export ; bars, No. 2, are being sold at 140f. p.t.; 
for small orders, while for contracts of some 
weight 137°50f. and even 132°50f. p.t., only is 
taken, girders are pretty stiff at 127°50f. and 
130f. p.t. Iron plates fetch 145f. p.t. and for 
Martin plates 165f. p.t. is given. Blooms are 
quoted 87° 50f. p.t. 

The tone of the coal market, both in Germany 
and in Belgium, is just a little less despondent 
than before ; competition is, of course, as keen as 
ever, but orders for house coal have been coming 
in more freely now. The most remarkable event 
in the coal trade during the past few weeks has 
been the steady advance of American coal on 
German markets. When the coal dearth began 
heavy supplies of American coal came to German 
ports, and this has continued ever since. To 
Switzerland, American coal was hitherto sent vid 

totterdam-Mannheim-Strassburg, but, owing to 
frequent transhipping and shifting, the coal was 
so broken and crumbled when it reached Switzer- 
land, that it could not be used for industrial pur- 
poses, so now there is talk of facilitating the 
import, and large shipping and lading arrange- 
ments, together with briquette works, &c., are 
going to be built at the ports in North France, 
and from there American coal is to be delivered 
toSwitzerland. The French railways have granted 
an exceptional tariff, and coal can now be sent to 
the Swiss frontier at about 12f. p.t. German 
competitors will by these means be successfully 
beaten ; hitherto Swiss manufacturers have con- 
sumed heavy lots of German coal, but they had 
to pay much more than what American coal will 
cost them now. 

A report issued by the Royal Bavarian Mining 
Office, concerning the production of the Bavarian 
mining and iron industry, shows 180 works to 
have been in operation in 1900, against 173 in the 
year before. Output of these works was 1826 
million tons, against 1764 million tons in 1899, 
value being 70 million marks, against 65 million 
marks in 1899. The number of men employed 
last year was 18,218, against 17,889 in the previous 
year, 

Bulgarian general export during the first six 
months of present year is statistically stated to 
have been worth 31°10 million francs, against 
18°93 million francs in the year before; import 
was worth 39°22 million francs, against 16°63 
million francs for the corresponding period in the 
year before, This shows a rise of 12°17 million 
francs for import, while export was 22°5 million 
franes higher than in 1900, 








Tue long-talked-of project for a bridge 
across the Hudson River at New York is receiving 
serious consideration by the railways terminating 
in Jersey City. 





CATALOGUES. 


JESSOP AND APPLEBY Bros,, Limited, 22, Wal- 
brook, London. Illustrated pamphlet relating to 
electric cranes and hoisting machinery. 


JOHN SPENCER, Limited, Globe Tube and Engi- 
neering Works, Wednesbury. — Twenty - first 
edition of catalogue of iron and steel tubes. 


J. H, SANKEY ANDSON, Canning Town, London, 
E.—New general catalogue comprising three 
sections, namely, sanitary goods, bricks and tiles, 
and fire-clay goods, 


BULLARD MacHINeE Toot Company, Bridge- 
port, Conn., U.S.A.—Illustrated catalogues deal- 
ing respectively with turret machines and lathes, 
and boring and turning mills. The illustrations 
are good specimens of the best American practice. 


WEBSTER AND BENNETT, Coventry. New 
machine tool catalogue illustrating boring and 
turning mills, multiple drills, lathes, milling 
machines, &c.—The book is nicely printed in two 
colours, andis illustrated by wood engravings of 
considerable merit. 


LANCHESTER ENGINE ComMpaNy, Limited, 
Armourer Mills, Birmingham. Illustrated list of 
Lanchester motor carriages. —The features of the 
car shown in 1898, viz., a balanced motor and 
sound finish, combined with improvements since 
introduced,appear to have resulted ina serviceable 
and easy running vehicle. 


ATLAS CoMPaNY, Limited, 38, Leadenhall-street, 
London, and Copenhagen.—We have received 
from this company a neat pamphlet setting forth 
the advantages of superheated steam and giving 
results of the working of steam plants using the 
Schmidt system. The same firm has also sent 
us a booklet on refrigerating and ice-making 
machinery, with instructions for working. 


BELL Brotuers, Limited, and Dorman, Lona, 
AND Co., Limited, Middlesbrough.—We have 
received from the latter firm a tastefully appointed 
book illustrating and describing the works of the 
two companies at Middlesbrough. In addition 
to descriptions of the present works their historical 
developments make interesting reading, for they 
throw a sidelight on the progress made in the 
practice of metallurgy. 








THE PATENT JOURNAL. 


Condensed from “ The Illustrated Oficial Journal of 
Patents.” 


Application for Letters Patent. 


*,* When inventions have been ‘‘communicated” the 
name and address of the communicating party are 
printed in italics. 





29th August, 1901. 


17,326. Gon Mountixes, Sir W. G. Armstrong, Whit- 
worth, and Co., Limited, and R. T. Brankston, 
London. 

17,337. Gioves, E. Leblanc, London. 

17,888. TeLEPuUONE Systems, I H. Parsons, T ondon. 

17,839. Generation of Steam, G. R. Steward, London 

17,340. Ort Enoines, W. Brown, London. 

17,341. SELF-LoapING Ririz, 8. H. Bang, London 

17,342. Exvecrric Trtepnony, C. Adams-Randall, 
Londan. 

17,343. TeLePHonic Repeaters, C. Adams-Randall, 
London. 

17.344. Wiretess TeLernHony, C. Adams-Randall, 
London. 

17,345. SimuLTaANgous TgLEPHONY, C. Adams-Randall, 
London. 


17,346. Exvecrric TeLecrapHy, C. Adams-Randall, 
London. 
17,347. Locks, R. A. Blake.—(W. Naylor and &. S 


Doeg, India 


17,348. Sgconpary Barrery Prates, E. B. Viles, 
London. 
17,349. Exvecrric Locomotives, 0. Bohm and R 


Menckhoff, London. 

17,350. Taps for DgeLiverinec Liguip, W. J. Dixon, 
Liverpool. 

17,351. Manuracture of Breap, W. 0. Blott, Liver- 
pool. 

17,352. PorTaBLE Devices, R. Roberts, London. 

17,353. SotpERING Apparatus, W. H. Watkins, 
London. 

17,354. Taste Decorations, M. Ashley, London. 

17,855. VaLves for Pneumatic Tires, E. W. Marston, 
London. 

17,356. Azo CoLourine Matters, J. Y. Johnson.—(The 
Badische Anilin and Soda Fabrik, Germany.) 

17,357. TRoLtry Arms for ELectrricaL Conpucrtors, 8 
A. Hunter, London. 

17,858. Mixtnc Apparatus, M. M. Waite and E. K. 
Storey, London. 

17,359. Cycies, W. Shone, London. 

17,360. LeaTHER CUTTING MACHINES, 
London. 

17,361. Emsosstne Boots, J. C. Ricketts, London. 

17,862. Rack-Game TaBvss for DispLavING ADVERTI: E- 
MENTS, N. Sandoz, London. 

17,363. Luminous Press-puTTon for ELECTRIC BELLs, C. 
Dauvey, London. 

17,364. Vacuum Dryine Apparatus, O. M. Hillig and 
W. Miiller, London. 

17,865. PowgR TRANSFORMERS, A. Fryers, London. 


B. Fischer, 


80th August, 1901. 


17,366. AtTacHinc RupBer to Fitrinas, C. E. Lacy- 
Hulbert, London. 

17,367. Prorgctive Saraty APPLIANCE, J. S. Comrie, 
London. 

17,368. Topacco Pipxs, A. H. Silson, Bradford. 

17,369. BaLLtoon AtTracHMENTs, A. C. Blomfield, 
London. 

17,370. Looms for Weavino, A. Wood, Manchester. 

17,371. DiscHareine Liquips, W. Oliphant, Glasgow. 

17,372. ConstrucTING Ovens, J. D. Duckett, Shettle- 
ston, Lanarkshire. 

17,373. LEATHER MEASURING Macuings, H. A. Dudgeon, 
Coventry. 

17,874. MuD-GUARD ATTACHMENTS for CyrcuEgs, A. Sharp, 
London. 

17,375. Door Cuxcks, W. A. McKnight, Liverpool. 

17,376. Spgep Gaar for Cycizs, A. H. Watkins, Wolver- 
hampton. 

17,877. Lowgrino Boats, F. H. Wadsworth, Glasgow. 

—_ Spring Frame Cycves, W. Russon, Birming- 
1amn. 

17,379. Rinc Sprnninc Frame, H. Smithson and E. R. 
Sharpe, Manchester. 

17,380. Portasie Vice Stanps, P. Burton, Bradford. 

17,381. Ligutine Rattway CaRRIAGES, E. O. Mawson 
and A. T. Mirza, Manchester. 

17,882. Sprinciess Sxizecrip, W. A. and E. J. Parker, 
Liverpool. 

17,883. Sarery Device for Guarp Wrrgs, D. 8. Munro, 
Glasgow. 

17,384. InstrumMENT for MeasurinG Distances, W. E. 
Maddock, Wolstanton, Staffs. 

17,885. Proputsion of Saips, C. Steen, Liverpool. 





17,586. In¥LATED and Soup Exastic Tirss, J. Parr, 


eicester. 

17,387. Optica InstRomENT, T. Fletcher, Man- 
chester. 

17,388. Sewinc Macuinegs, C. H. Corden and T. J. Lud- 
gate, Manchester. 

17,389. Preventinc Smoke in Furnaczs, 8. Wild, 
Manchester. 

17,390. WarpBoBE CoRNERETTE, W. Perry, A. B. Wood, 
and A. Bevan, Birmivgham. 

17,891 CursoarD, G. Israel and O. Ems, Berlin. 

17,392. Dainkine ApPLIANv es, O. Kissling, Berlin. 

17.338. Batuine Devices, A. Haller, Berlin. 

17,394. Tess, A. Herrmann, Berlin. 

17,395. Usirinac Woop Dowets to 
Movu.p-stongs, A. Kuhlmann, Berlin. 

17,396. WaTzRr-scFreNInG Apparatos, C. W. Beissel, 
London. 

17,397. FLoorciotn, F. W. Clerke, London. 

17,398. Topacco Pipe Rack, J. F. H. V. 
London. 

17,399 Corriva Macuinge3s, W. Kimberley and The 
David Kimb:<rley and Sons Toc] Manufacturing Com- 
pany, Limited, London. 

17,400 Combinep Brakg, W., T. W. H, and P. C. 
Philipson, London. 

17,401. Tasce Fork, F, L. Kowa'ski and M. Borowski, 
London. 

a og Brusu, T. A. Ambrose and W. A. Hobbs, 

ndon. 

17,403 Macutne for Firt-pzoorinc Parser, R Belt, 
London. 

17,404 Learner Dagssino, W. S. Smith, London. 

17,405. Corrine Faperics into Samees, J. Skinner, 
London. 

17,406. Prgumatic Wairzer, F. Robinson, London. 

17,407. VarRiaBLE Speep Driving Mecuanism, G. 
Sparks, London. 

17,408. CycLte Lamps, O. J. Reeseg and W. R. Morgan, 
London. 

17,409. CoLLecTING BALLs used in Games, F. H. Ayres, 
London. 

17,410. Breaktnc Exscrric Circuits, The British 
Thomson-Houston Company, Limited, and R. C. 
Clinker, London. 

17,411. LARYNGEAL Lieberknecl t, 


DovuBLE-HOLE 


Hoop, 


Forcxeps, IL. 


17,412. PHonocRAPHIC APPARATUS, A. J. Boult.—(VJ/. 
Castilin, France.) 

17,418. Baus, R. K. Gray, London. 

17,414. Pen Atracuments, B. B. Smith, London. 

17,415. Mrruop for Repucine Orgs, L. Braunfels, 
London. 

17,416. Tramcars, J. Timon, London. 

17,417. ADVERTISING, L. Ajelli and J. D. Castellani, 
London. 

17,418. Moror Veutcce, E. F. Kirby, London. 

17,419. KNIFE-CLEANING Macaing, R R. F. Cavendish, 
London. 

17,420. Suspenpers, H. Clark, London. 

17,421. Hotpinc Carbon Paper in Books, The Lamson 
Paragon Supply Company, Limited, and W. Pope, 
London. 


17,422. Stronc Rooms, S. Chatwood, London. 

17,423. Courtincs for Pipe Lines for Trains, J. 
Gresham, London. 

17,424. Automatic Brake Apparatus, J. W. Clcud, 
Loudon. 

17.425. CrRcUIT-BREAKING AppaRATUs, The British 
Westinghouse Electric and Manufacturing Com- 
pany, Limited.—(L. B. Stillwell, United States.) 

17,426. AzRIAL Saip or Fiyinc Macaing, W. Thornton, 
London. 


17,427. Vatves for Water CisTERNs, R. Garnham, 
Live . 

17,428. VaporisiInc Hyprocarpons, T. A. Quilliam, 
Liverpool. 


17,429. AeppaRaTus for Sicntinc Guys, A. A. Common, 
London. 
17,430. Rattway SIGNALLING APPARATUS, A. E. Moore, 


Lon ‘ 
17,481. Woopitz, W. Wood and H. Bartlett, 
London. 


17 432. Evaporatine Apparatus, R. Simon, London. 


17,433. Exrractina Dost from Carpets, H. C. Booth, 
Lordon. 
17,434. FurL-suRNING Apparatus, W. H. Fenner, 


London. 

17,485. Saws, C. Burridge and H. Brown, London. 

17,4386. Securinc RiFLEs to Bicyc.ugs, A. G. Jackson, 
London. 

17,437. MECHANICAL StokErs, G. Howard and G. Gibbs, 
London. 

17,438. REFRACTORY 
Schwarz, London. 
17,439. Wuryxp.ass and Strrerinc Gear, H. Johnston, 

London. 
17,440. Granary, F. W. Cooley and G. T Honstain, 


CatcaREous SanpsTongE, W. 


ondon. 

17,441. Spgep Apparatvs, H. Ferguson and T. Burrows, 
London. 

17,442. WricHinc Macurng, F. A. Poupard, London. 

17,443. TREATING VEGETABLE Fisres, H. Ferguson, 
London. 

17,444. Wrincine Macutng, F. C. Boysen, London. 

47,445. CoLLar Srup, M. Petersen, London. 


31st August, 1901. 


17,446. Cuttinc Toots for Latues, G. H. [lston, Bir- 
mivgham. 

17,447. Rattway Waaons, M. Barr, Buxton. 

17,448. Marine Propg.vor, J. D. Brown, Kingston-on- 
Thames. 

17,449. LessENING RESISTANCE to VEHICLES, J. Willocks, 
Broughty Ferry. 

17,450. Sanpazs, F. F. Hounslow, Redhill, Surrey. 

17,451. SHow Box, F. W. Summerfield and E. Sanders, 
Wolverhampton. 

17,452. ‘* Lona Cottars ” of Sprnpies of Rovine 
Frames, J. M. Davenport, Manchester. 

17,453. Supptyinc TureapD to Skwinc Macuines, M. 
Boehmer, Glasgow. 

17,454. Hooks and Eyss, A. M. Cole, Derby. 

17,455. ACETYLENE Apparatus, W. Doman and 8S. W. 
Bullas, Amblecote, Staffordshire. 

17,456. FIRE-LIGHTER MacHINEs, E. Pollard.— (J. 
Thomas, United States.) 

17,457. Warmineo Disugs, E. Soutter, Birmingham. 

17,458. PRopucInG ACETYLENE Gas, J. H. Ross, 
Birmingham. 

17,459. HEAD - DRESS 
Glasgow. 

17.460. ““EartequakkE Froor,” G. Green and W. R. 
I, shuw. Glasgow. 

17,461. ‘** Movine SrargcasgE,” G. Green and W. R. 
Inshaw, Glasgow. 

17,462. WaterPRooF Cover for Seats, E. Wright 
Glasgow. 


FasTENER, W. P. Fraser, 


17,463. Tink, G. S. P. Buchanan and W. T. G. Ellis, 
lasgow. 

17,464. Metnop of Screw Suexrr Pitine, J. Deas, 
Glasgow. 

17,465. Toy, J. Whyte, sen., and J. Whyte, jun, 
Glasgow. 

17,466. Wrapprinc Macutnes, J. and W. Morton, 


Wishaw, Lanarkshire. 

17,467. VENTILATING Apparatus, J. Keith and W. W. 
Wardle, Glasgew. 

7,4€8. Fotpine Panvitions ia Buripincs, P. Gaffney, 
Glasgow. 

17,469. Ramway Cuarrs, 8. P. Sme 
Surrey. 

17,470. HosE CaRrizr, H. J. Batten and W. R. Lythgoe, 
London. 

17,471. Puorocrapuic Paper, La 
Freres. London. 

17,472. PLatrorm, C. Rosensviird and N. Telander, 
London. 

17,478. Fastentnac Lapiks’ C. Bilankley, 
London. 

17,474. Tontc and Famity Pitt, E. and E. F. Birch, 
London, 





zer, Wimbledon, 
Société 


Derepas 


BEtrs, 





17,475. Drawine Liqguips from Borr.ss, A. A. King, 
London. 

17,476. MounTING CLock Movements, A. B. M. Richard, 
London. 

17.477. Batt or Strap Purisys, J. E. Mathewson, 
London. 

17,478. CantR FUGAL Macuings, J. W. Macfarlane and 
A. R. Robertson, Glasgow. 

17,479. Heap for Naits and Scazwa, R. Velle:t, 
London. 

17,480. ELacrazo.tytic Cris, Siemens Eros. and Co., 
Limited.—(Siemns and Ha'ske Acti agescllachast, Gi 
many ) 

17,481. Fort Economisers, W. Barker and R. Dixon, 
Burnley. 

17,432. EckcTRicaLLy Licutina Trains, A. B. Gill, 
London. 

17.483. Sprinc Spoke for Avurocars, A. 
London. 


Prouvost, 


17,484. Weep Krugrs, J. Hughes, Liverpool. 
17,485. Lampe Socket, J. Hertig and P. Glaser, 


Liv. rpool. 

17 486. SrEaAMING T: Bacco, T. H. Cope and W. Brewer, 
Liverpool. 

17.487. Sztsc Apparatus for Paper Macuiyzs, E. 
Fiillner, Liverpool. 

17,488. Baas, G. P. O. Heroux and J. A. Jutras, Liver- 
2001. 

17,489. Winpincs for Dynamo Macutnes, H. M. Hobart, 
London. 

17,490. Hay Loapgers, W. Fenemore, London. 

17,491. Paeventine Re-use of Borriss, J. T. and J. H. 
Reynolds, Mere, Wilts. 

17,492. ProsectiLes, A. J. Robertson, London. 

17 493. Moron Roap Veniciss, H. H. Lake.—(Century 
Motor Vehicle Company, United states.) 

17 494 Manvracture of Gas, F. W. U. 
London. 

17,495. Kwgapinc Boarps, L. D. Patten, Londen. 

17,496. Fownezxs for Liquips, A. Hanisch, London. 

17.497. Mancractcorge of Swketuzats, E. Shaw, 


Schniewind, 


17,498. WarTer-cLosets, F. W. Howarth.—(l. A. 
Persehke, Russia. 

17,499. RezGIsTERING 
Frydmaue, London. 

17,500. AuTomaTic CoupLers, A. A. 
London. 

17,501. Bicycies, H. Jarvis, London. 


MonetTaRy TeRaNsActIoNs, J. 


Rosengrén, 


17,502. Mup-cuarps for CycLz WHEELS, H. Lucas, 
London. 

17,408. Cycre CHains, C. G. and C. R. Garrard, 
London. 


17,504. Bett ConTroLttinc Mgcuanism, Taylor, Lang, 
and Co., Limited, W. Storrs, W. T. Watts, and ‘I’. 
Hague, London. 

17,505. Pwrgumatic Tirgs, J. J. Connolly, London. 


17,506. Biorrmnc Paper Howper, M. Meunier, 
London. 
17,507. Pressure Systzm for INCANDESCENT Gas LIGHT- 


ING, C. Scott-Snell, London. 

17,508. HorsesHors, H. Smith and G. T. Cannon, 
London. 

17.509. Fiurp Pressure Enorygs, P. Naef, London. 

17,510. ManuractureE of Gas, F. W. C. Schniewind, 
London. 


17,511. AvuTo-motor VseHicLEs, F. H. de Veulle, 
London. 
17,512. Non-arr Resistinc Mcpoevarps for Cycigs, J. 


Fisk and W. Curry, Birmingham. 


2nd September, 1901. 


17,513. ConstTRUCTION of Microscope Sranps, W. Row- 
land, London. 

17,514. CLutcuEs for Cycizs, C. T. B. Sangster, Bir- 
mingham. 

17,515. Motor Car Speep Mecuanism, F. C. Haste 
and C. W. Milne, Bradford. 

17,516. BicycLe Supports, P. Charles and G. Swar- 
brick, Swansea. 

17.517. Maxinc CompustiBLe Gas, F. J. C. Jones, 
Leamington Spa. 

17,518. Ecectric Motors, J. P. Jones, Sunderland. 

17,519. Narts, W. H. Dorman and W. H. Dorman and 

Yo., Limited, Stafford. 

. Gas TURBINE, H. T. Edge, Liverpool. 

Woop SHELV:iNG, J. Robertson, Glasgow. 

522. Macuing for Maxine Wootten Rvos, C. L. 

Ardron, Huddersfield. 

17,523. Kyives, J. Gimson and Gimson and Co., 
Limited, Leicester. 

17,524. INcANDESCENT Gas Burners, W. H. Davies, 

Birmingham. 

525. Pen Box, H. Stelzenmiiller, Baden, Germany. 

Water Moror, T. A. Crossgrove, Darlington. 

. Topacco Press. M. B. Hern, London. 

528. Gas Meters, G. E. Wright and A. G. Suther- 
land, London. 
7,529. HoLprnc 
London. 

17,530. Gear for Lowzrins Boats, D. Roche, London. 

17,531. Back Suiipes for Laprss’ Betts, J. Bailey, Bir- 
mingham. 

7,532. Bets, J. Bailey, Birmingham. 

17,533. CLorH CuTtka, H. E. Musgrave and G. A. 
Barnes, London. 

17,534. Mart Carts, W. F. Bottomley and C. Middle- 
ton, London. 

17,535. Mgrnop of Srirreninc GarRMENTs, W. H. 
Sladdin, London. 

17,536. ARTIFICIAL StonF, F. E. Whitham and F.C. 
Moorwood, London. 

17,587. Macuing for Wasuinc C.Lorges, J. Evans, 
London. 

17,538. Automatic Exrectric Switcn, R. T. Gibbs, 
London. 

17,539. Frre-aLarm, M. H. Humphrey.—(L. Fitzgerald 
and EB. J. Humphrey, United States ) 

17,540. ARTIFICIAL Stones, H. . C. K. Dyson, 
London. 

17,641. Support for Wrypow Brackets, R. Gough, 
London. 

17,542. Bripes for Parntinc Brusues, F. A. Poupard, 
London. 















Devices for Toots, J. Brockie, 


7,543. Nosrspacs for Horses, F. <A. Poupard, 

London. 

7,544. Dress Sarztp for Hansom Cass, G. Falconer, 
ondon. 


17,545. Prixtinc Pictures on Post Carps, W. A. E. 
Crombie, London. 

17,546. Removine Scare from Borrers, G. Hughes.— 
(Todtenhaupt and Helins, Germany.) 

17,547. Baxinc Movutps, B. F. H. Kleinke, London. 

17,548. Syrinocgs, J. L. Weod, Whetstone, Middlesex. 

17,549. Means of Arsustinc Firtine of Betts, L. 
Davis, London. 

17,550. SuppLyinc Encrvzs with Steam, H. A. Fleuss, 
London. 

7,551. Feep-waTER Heaters, W. L. Hill, London. 

2. Hat Guarps, W. Williams, London. 

7,553. Pistons, A. J. Boult.—(W. Heston, United 
States.) 

17,554. Brick Pressss, A. Walker, London. 

17,555. MATERIAL for CoatiInG StgkaM Pips, O. Francke, 
London. 

17,556. ELECTRO-MAGNETIC APPARATUS, I. G. Waterman, 
don. 

7,557. Batt Brarines, A. J. Boult.—{LZ. Grvjon, 
Belgium ) 

,558. Boring Apparatus, The Deutsche Tiefbour- 

tiengesellschaft and E. Frieh, London. 

17,559. Gas Furnaces, A. Verzier, London. 

17,560. Crusuinc Macnines, A. J. Boult.—VJ. W. 
Druitt, United States ) 

17,561. Exgctric Switcugs, H. A. Bertram, Liver- 

001. 

17 562. Sneartne Toots, J. K. Stewart, London, 

17.568. AuToMaTic Stuices, V. B. Skotnicki and C. 
A. F. Ostrowski, Londen. 

17,564. ManuractuRE of CoLourine Marrers, C. D. 
Abel.—(Actiengesellschast fiir Anilin Fabrication, 
Germany.) 
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17,565. ELECTRICALLY-ACTUATED. LiFts, Siemens Bros, 
and Co , Limited.—(Siemens and Halske Actiengesell- 
schast, Germany.) 

17,566. Apparatus for GENERATING ACETYLENE, G. 
Belin, London. 

17,567. Starting ELgctric Burke, 
London. 

17,568. CaLENDERING Macurngs, C. D. Abel.—(Johann 
Kleinewefers Sihne Maschinenfabrik, Germany.) 

7,569, Exercising Apparatus, W. H. Wheatley.— 
(J. 8. Addleman. United States.) 


Motors, J. 


17,570. Frreproor Structures, A. 8S. Reavis, 
Loudon. 
17,571. Rarm-way Sweepers, M. Sarda, sen., 
London. 


17,572. SkatgEs, R C. T. Evans, London. 
17,578. Cuttine Kipniky Beans, R. J. Redding, 
mdon. 

17.574. Frepise Furnaces with Furi, J. E. Baldwin, 
F. N. V. Zandt and A. V. Day, London. 

17.575. Boots and other Foutwgar, M. Lewis, 
London. 

17,576. Rounpasnovrts, E. Handslip, London. 

17,577. Surps' Capins, H. Imrie.—(R. Monteath, 
India.) 

17,578. Packrnec for Sturrine Boxgs, K. Reichenbach, 
London. 

17,579. BrusHes, A. Thompson, London. 

17,580. DESULPHURISING ScriPpH'D® Orgs, A. J. Boult. 
—(A. D. Car inichael, New South Wales.) 


Sra September, 1901. 


17,581. SgPARATING Apparatus, J. Lowe, Man- 
chester. 
17,582. Mettrne Snow and Ics, B. H. Thwaite, 
London. 


17,583. Fug. Economiser, S. Realff, Brighton. 
17,584. Games, C. F. England, Bristol. 
17,585. SwircH for TRoLLEy Wires, E. Hopper, Man- 
chester. 
7,586. ILLUMINATED Crocks, Sir W. H. Bailey, Man- 
chester. 
“oe Srorinc Encine Water, J. T. Pearson, Burn- 
ey. 
17,588. Cork1nG Botrties, G. T. Fuery.—(J. H. Irvin, 
New South Wales.) 
a Hair-cuRLING Pixs, W. W. Tambs, Birming- 
am. 
17.590. MaNUFacTURING BrEasp, Professor Pebbles, 
Leicester. 
17,591. Tire, T. Blandford, Corbridge-on-Tyne, North- 
umberland. 
17,592. Pumps, G. W. Sinclair, London. 
17,598. - ELectro-maGnets, A. H. Weddell, Glas- 


gow. 

17.594. CrrcuLaR Iwpicators, J. L. Crawford, 
London. 

17,595. Cask Key, J. Ross and A. W. Mackenzie, Edin- 
burgh. + 

17 596. T-Sqvarxs, G. M. Lees, Dublia. 

17.597. Maxine Cuesss, O. J. Allen, Evercreech, near 


&e., A. H. Rochford, 


don. 

17,599. Rattway Tickets, &c., G. O. Ranford, 
London. 

17,600. ImpaRTING Motion to PHotocRapHic BatH 
Birmingham. 

17,601. ConTRoLursc Evrctric Crrrents. 8. Watkirs 
The Consolidated Railway Electric Lighting and 
Eyuipment Company, United States.) 

17.602. Carp Cask, W. Beresford and J. Reardon, 
Liverpool. 

17,608. Iron or Steet Hoops or Tires, A. Uttley, 
Preston. 

= AERATED Drinks, &c., J. P. Jackson, Liver- 


a 
17,598. Curr HoLpErs, 


pool. 

17,605. Ligutmne CIGARETTES without Matcuegs, F. A. 
Rainbow, Liverpool. 

17,606. Racquet Press and Protector, H. Cowley, 
Lendon. 

17,607. Looxixe-cLass TorteT Tastes, H. Cowley, 
London. 

17,608. ConTROLLING the FLow of Liqurps, F. Watts, 
London. 

17,609. GuLLEYs and AFPARATUS THERI FoR, M. Joyce, 
London. 

17,610. Borrnc Macuine. G. Feather and C. Cornwall, 

mdon. 

17,611. Sprixe Hooks. A. Lolling. London. 

17,612. ApsusTs4BLE Hose-BRaNcu Hoiper, G. E. 
Funter, London. 

17.613. Laprgs’ PuLiry Flarkley, 

ndon. 

17,614. Apparatus for Heatine Fivuips, A. E. Muir- 
head, Glasgow. 

17,65. Rim Brake fcr Bicycies, H. W. James, South- 

ort. 

17'6'6. Wispow Sasues, H. Roberts, London. 

17,617. Musica InstRuMENTS, T. B. Powers, M. R. 
Jewell, and Magnetic Piano Company, London. 

17,618. CURRENT-DISTRIBUTING Devick, J. T. Knowles. 
-—(B. A. Stierlin, Italy ) 

17 619. ArsusTaBLe Et evator, W. W. Baverstock, 
London. 

17,696. SuLpHo Prastrr, G. F. Berry, London. 

17,621. Haviinc Exxctric Casas, H. B. Grinnell and 
P. Goepel, London. 

17,622: Conz Centres for Macuine Toors, J. Allan, 


Betts, C. 


mdon. 
7,623. Apparatus for CoLLecTING Hay, H. J. Helliar, 


ndon. 
17,624. Apparatus for Dryine Putp, F. C. Crean, 
mdon. 
17,625. Macutygs for Winpinc TuReaD, H. H. Lake. 
—(J. 0. McKean, United States.) 
17,626. MANUFACTURE of ExPpLosivE Powper, H. H. 
Lake.—(Bastern Powder Company, United States.) 
17,627. Arn Compressors, H. H. Lake.—(The G. F. Blake 
Manvjacturing Company, United States.) 
17,628. MatcH-MakING Macuines, H. H. Lake.—(G. 
Blake, United States.) 
17,629. Bicycies, G. A. H. Pietsch, London. 
17.630. AvuToMATIC FasTENING for NecKTIES, C. E. May, 
Liverpool. 
17,681. Mrppirxcs Puririers, G. Walter, Liverpvol. 
17,632. Hanpies for Fryinc Pans, W. 8. Bradley, 
Birmingham. 
17,633. RatLway PerRMANENT Ways, W. C. Somerville, 
mdon. 
17,634. Macutyg for Curtine Woop Screws, C. Wichera, 


mdon. 
17,635. Porr ANTHRAQUINONE, Sadler and Co., and A. 
Driedger, London. 
17,636. MULTI-SHCT Scott, 
London. 
17,687. Seapine INCANDESCENCE MANTLES, H. Wolf, 


CarTRipcEs, R. W. 


ndon. 
17.638. CyLtinpeR Copyinc Apparatus, J. Ellam, 


mdaon. 
17,639. MANUFACTURE of Iron ALLoys, F. C. Crean, 


London. 
17,640. Torkgy Rvucs, The Honourable R. Flower, 


mdon. 
17,641. Dywamo Exxecrric Macutnery, H. M. Hobart, 


London. 

17,642. ApuEsIVE Fasteners, &c., A. Haberstroh, 
London. 

17,643. ADHESIVE Fasteners, &c., A. Haberstroh, 
London. 

17,644. PoRTMANTEAUX Fasteners, H. J. Haddan.— 
(B. P. Hinkel, Germany.) 

17,645. HorsgsHors, H. Biles, London. 

17,646. Gas Burners, H. J. Haddan.—(J. Harris and 
8. H. Smart, United States.) 

17,647. Maxrisa Corrgg CoxcentratTr, S. Kato, 
London. 

17,648. Dracs for Recoverrnc Boptgs, P. Resmussen 
and J. Russell, London. 

17,649. WaTER-PURIFYING Apparatus, A. Sorge, jun., 
London. 





17,650. Track Sanpgrs, The Nichols Lintern Company 
and C. B. Nichols, London. 

17,651. Ark Compressors, H. H. Lake.—(The G. F. 
Blake Manufacturing Company, United States.) 

17,652. Catenpars, G. C. Marks.—(4 A. Low, United 
States. 

17,658. Borrirs, A. Maake, London. 

17,654. Ventitators, J. W. G. Alford and B C. 
Martin, London. 

17,655. Liquip-RETAILING Apparatus, W. R. Taylor, 
London. 

17,656. Gutass Maxine, C. G. Redfuarn — (Société 
Anonyme de UIndustrie Verriere et ses Derives, Bel- 
gium.) 

17,657. ENRAILING W. 4H. Pritchard, 
London. 

17,658. Exectrric Msrers, F. Saldana, London. 

17,659. Gas Enorngs, M. W. Jamieson, London. 

17,660. Exxctric Barrerigs, The Pile-Bloc Battery 
Company, Limited, London. 

7,661. FrrEPRoor Constructions, P. A. Newton.— 
(The New Jersey Wire Cloth Company, United 
States.) 

17,662. Automatic Musica. Instruments, J. H. Weser, 
London. 

17,663. Pneumatic Trre Casines, E. G. Wood, 
London. 

17,664, Etecrric Transrormers, F, Pichler, London. 


DEVICES, 


17.665. VAPOUR-BURNING APPARATUS, A. Kitson, 
London. 
17,666. VAPOUR-BURNING AppPpaRatus, A. Kitson, 
London. 


17.687. Boot Fastenrxa, H.S. Jones and H. F. Plumb'y, 
London. 
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17,638. Broyzs AntTiroutine Paint, J. W. Rowlands, 
and O. R. Jones, Llandudno. 

17,669. Laptgs’ Betts, E J. Alford, Bury. 

17,670. CoxTaoLtrne the Fiow of L'quips, W. Wyatt, 
London. 

17,671. SteriLtstnc Apparatus, J. J. Royle and Royles 
Limited, Manchester. 

17,672. Cuimnzy Pors, A. McDonald and A. Bankier, 
Glasgow. 

17 673. TRoLLEY Guipg, C. Middleton, Glasgow. 

17,674. Letter Boxgs, E. R. Dunn, Birmingham. 

17.675. Topacco Pipgs, N. T. Taylor and G. M. Blakey, 
Newcastle-upon-Tyne. 

17,676. Automatic GuaRp3, W. Dewar, Dundee. 

17,677. InpicaTine the Action of DistaIBUTING VALVES, 

G. Eobson, Liverpool. 

8. Brcycites, T. F. Walsh, Dublin. 

Cycies, J. Gillespie, South Queensferry, 











17,680. Baxps for Horsgs’ Bripies, C. C. Forrester, 
Tunbridge Wells. 

17,681. Hotpers for Ficwers, T. Robin, Guernsey. 

17.682. SpecTacuLaR COIN-FREEING Macuing, H. 
Hutchinson. Manchester. 

17 683 Rec oRDING the VaL7E of Corns, J. W. Dawson 
Halifax. 

17.684. Eraeric TsLecraruy, A. Mar, Manchester. 

17,685. Tursorsg Srop Cock Apparatvs, R. Selley, 
Birmingham. 

17.686. Vatves, H. Lucas and T. Sloper, London 

17,687. PHotogRapHic Cameras, J. and A. Wilkioson 
Manchester. 

17,688. Norsecess Tires for Wuexrs, C. Challiner, 
Manchester. 

17,689. Taucks for Tramcars, J. W. Wainwright, 
London. 

17,690. Rat-way Veuicies, W. Heatley, London. 

17.691. ANIMatep SHow Tasiat, E. Connor, 
London. 

17,692 CoMBINATION SEWING Macuring, C. and C. Welch, 
Manchester. 

17,693 StrppEeR Biocks for Tramcars, N. Greenwood 
and J. Hird, London. 

17.694. Water Suprty, G. Nobes and J. Collins, 
London. 

7,695. Spgzp Inpicators, S. Robison, London. 

17,696. A New Gaye, W. P. English, London. 

17,697. ManvuractuRE of Packets, G. Bamberg, 
London. 

17,698. GENERATOR for Motor FLvrp 
Coppin, London. 

17,699. Bracrs, &c., R. Turner, Londen. 

17,700. MaNUFACTURE of ANTISEPTIC FLUIDs, J. B. de 
Alzugaray, London. 

17,701. BotrLinec Liquors, P. Flament, London. 

17,702. Rerixinc Copegr, The Metals Corporation, 
Limited, and 8. Cowper-Coles, London. 

17,703. Evectrotytic Propvuction of Tunss, The 
Metals Corporation, Limited, and 8. Cowper-Coles, 
London. 

17,704. Sprnntnc Macuryery, 8. and J. Ambler and 
Sons, Limited, Bradford. 

17,705. Toot for CLzaninc Tupgs, J. H. R. Tasker, 
London. 

17,706. ‘‘Rovucu-cast” Dgcoratioy, A. H. Cannon, 





Enoing, T. 


17,708. ANNEALING Oven, H. H. Bridgwater and J. 
Haley, London. 
17,709. Srgam Generators, H. H. Lake.—(C. R. Covley, 
and H. C. Cooper, United States.) 
17,710. Rrpixc Sappuks, F. Kaucic, London. 
7,711. TELEGRAPHIC Sicnats, &c., L. Maiche, 
London. 
17,712. Heap Rests, E. Fdwards.—(G. L. Grime, 
Argentina.) 
17,718. Srgam Pump, T. S. James and C. A.V. Whitaker, 
London. 
17,714. ConTROLLING the FLow of Fivrps, I. Davis, T. 
S. James, and C. A. V. Whitaker, London. 
17,715. Pires, A. C. Hansen.—(J. W. Scully, New Zea- 
land. 
7,716. loses: W. P. Thompson.—(La Société Mutel 
et Cie., France.) 
17,717. Lirg-savinc Apparatus, M. H. Ebert, 
London. 
17,718. Ponp Scrapers or Drepecers, R. Hitchcock, 
mdon. 
17,719. Arr Sur, C. de R. Lisboa, London. 
17,720. Gun and Powper CHampers, &c., W. Hope, 


mdon. 
17,721. Uncouptine Rartway Wacons, C. E. R. Sams, 
erby. 
17,722. Apparatus for LoaDING ORDNANCE, Sir G. S. 
Clarke, London. 
17,723. Gun Sicut, Sir G. 8. Clarke and F. W. C. 
Dean, London. 
17,724. Lirg-BELtT, J. Waschke, London. 
17,725. Bepstgaps, M. Heinlein, London. 
17,726. SEPARATING ImpuRITIES from S1gam, M. M. 
Brophy, London. 
17,727. ADVERTISING, L. E. Cowey, London. 
17,728. Transmission of Powrr, G. 8S. Baker, 
ondon. 
17,729. Frour, Breap, and other Foon, B. Hoffmann, 
London. 
17,730. Bru1arp Cur Hoxprr, &c., C. F. Hengst, 
ndon. 
17,731. CoIN-FREED MecHanisM, L. Kelsey.—(Pelzer and 
Co., Germany.) 
17,732. CoIN-FREED APPLIANCE, L. Kelsey.—{ Pelzer and 
Co., Germany.) 
17,733. LIqgUID MeasurRine Tap, L. Kelsey.—(Pelzer and 
Co., Germany.) 
17,734. CoIN-FREED APPLIANCE, L. Kelsey.—{ Pelzer and 
Co., Germany.) 
17,735. Macuing for Dryina Faprics, J. Gebauer, 
London. 
aa 1 Darivine Ciutcu for VeLtocirepg, G. L. Morris, 
ndon. 
17,737. VeLocirEpEs and other VEHICLES, G. L. Morris, 
London. 
17,788. VELoctPEDEs and other VeHIciEs, G. L. Morris, 
London. 
17,739. CONTROLLED Fork for VeLociPEpg, G. L. Morris, 
London. 
17,740. OBTAINING PowER from Liquips, J. Bruun and 
P. Stricker, London. ; 





SELECTED AMERICAN PATENTS. 
From the United States Patent-ofice Official Gazette. 





678,937. Baick Cartier, J. H. Zirckel, Pittsburg, 
Pa.—Filed June 9th, 1800. 

Claim —In a device of the character described, the 
combi: ation with the circular bar or rod 2 carrying a 
clevis 3 at its outer end, and a hand lever pivoted in 
said c’evis and provided with a flattened grip 5, of a 
tubs 7 telescoping said bar or rod 2, and provided 


673,937) 
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with an enlarged end 81, aset-:crew engaging through 
said enlarged end of the tube and impinging on the 
rod or bar to lock the tube and the rod or bar 
together, the other end of said tube terminating in a 
flattened grip 9, and an integral hand-hold carried by 
the tube 7 adjacent to the»grip 9, as and for the 
purpose described. 


674,385, Fug.-suppty Pump, L. H Nash, South Nor- 
walk, Conn.—Filed February 8rd, 1897. 

Claim.—(1) A feed pump for oil engines and the like, 
oomprising a reciprocating plunger, a receiving well 
and acup submerged therein and adapted to snugly 
receive the plunger end, said parts being provided with 
an unobstructed discharge duct freely connecting the 


























interior of the cup with the engine. (2) A feed pump 
fur oil engines and the like, comprising a plunger 
having a bore or duct therein extending inward from 
its end and having a side discharge opening a receiv- 
ing well and a cup submerged therein and adapted to 
snugly receive said plunger, combined with an auto- 
matically-variable plunger reciprocating mechanism. 


674 397. Exuaust-vaALve Mecnanism, A. B. de 
Bouvand, Paris, France —Filed October 26th, 1900. 
Claim.—({1) The combination with a cylinder, piston, 
crank, and crank-pin, of a piston-rod sleeved on said 
pin, a spring-pressed rod working axially of the rod, a 
cam on the crank-pin co-acting therewith, a valve in 
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said piston, aspring for holding the same seated, a 
stem carried by said valve co-acting with the axially- 
arranged rod, and a pivotal connection between the 
piston and piston-rod providing a guide for the co-acting 
ends of the valve stem and axially-arranged rod, sub- 
stantially as described. 


674.769. Bitter-makinc Macuine, W. B. Hughes, 
Philadelphia, Pa.—Filed December 5th, 1900. 

Claim.—(1) The combination in a_billet-forming 

machine of shearing dies, meas for feeding an ingot 








Sy 


thereto, a presser for holding the ingot in proper 
alinement while it is being fed to the dies, and fluid- 
tially 





as specified, (2) The combination in a billet-formin 

machine of shearing dies and an ingot mold carries 
mounted so as to move the mold into position to feed 
the ingot to said dies, said carrier having a slidiy 

block for closing the delivery end of the mould sub. 
stantially as specified. i 


674,819, Direct-actinc AIR Pump, F. M. 
Montclair, N.J.—Fded September 9th, 1899, 
Claim.—The combination in a steam pump with the 
pee and piston-rod, of an integral cast cylinder 
ving a central substantially annular inlet chamber 
around the cylinder and a central port connecting the 
same with the cylinder and forming a valveloss 
suction, a valve chamber at one side of the cylinder 


(674,619) 
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and near the lower end and formed by walls and a 
bottom cast integral with and extending out from the 
cylinder, valve seats and valves in said chamber and a 
removable cover above the valves and providing access 
thereto, substantially as specified. 


674,842. Connectino-rop, C. H. Howland-Sherinan, 
Pathsinder, D.C.—Filed May 15th, 1900. 

Claim.—(1) Combined in a connecting-rod or pitman, 
a head adapted tu embrace the brasses, brasses in said 
head, and means whereby both brasses may be 
directly adjusted by the same member, substantially 
as set fourth. (2) Combined in a connecting-rod or 
pitiman, a head adapted to embrace the brasses, 





brasses, and a mechanism adapted to maiatain, by 
actuation of the same members. an adjustment of 
either brass in the direction of the other. and a 
permanent constancy of arm length, substaitially as 
set forth. 
674,903. CLostnc Tuss Enns, H. Cullaway, Gui'dgord, 
England.—Filed September 22nd, 1900. 

(Claim.—The combination of a tube end or other hole 
gradually decreasing in diameter outward, a ring of 
soft metal whose original diameter is less than the 
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smallest diameter of the hole, but which is stretched 
or expanded radially in all directions throughout its 
periphery to closely fit the hole. and a plug shaped 
similarly to the hole closely fitting the inside of the 
ring. 
675,019. TarotTiK-Rop Packtnea, 7. G. Sarton, Ler- 
ington, Ky.—Filed July 2nd, 1900. 

Claim.) In combination with the throttle-rod of 
a locomotive or other engine, and the stuffing-box for 
the usual fibrous packing for such rod, mears for 
forming an independent steam-tight joint around the 
rod and directly with the steam chest, to permit the 
renewal of such packing without extinguishing the 
fire or ‘‘killing” the engine. said means being adapted 
to “lock” the rod during the time of such renewal, 
substantially as shown and described. (2) In com- 
bination with the throttle-rod, the stuffing-box. the 
supplementary gland and packing receptacle adjust- 


T 


WLLL) 


Wy 
y 
| 


| 
NZ 

hb hNNGR TURN 
SY 





ably secured within the stuffing-box for holding 
fibrous packing, the gland proper having a tubular 
portion or sleeve fitted within said supplementary 
gland and means for adjusting the same so as to com- 
press the fibrous king around the rod, together 
with contractible rings interposed between the inncr 
end of the stuffing-box and said fibrous packing, and 
means for adjusting said supplementary gland so as to 
cause said rings to ) the rod and form a steam-tight 
joint and lock for holding the rod and throttle in on 
immovable position while the fibrous packing and its 
compressing-gland are being removed and replacc 4, 
bstantially as deseribed, 





pressure devices for acting on said presser subst: 
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SOME MODERN TENDENCIES OF LOCOMOTIVE 
ENGINEERING. 
By CHARLES Rovus-MARTEN, 
No. I, 

A rew words of explanatory preface may be desirable 
at the outset of this series of articles on some of the 
modern tendencies of locomotive engineering, in order 
that misconception may, so far as possible, be avoided, 
and the necessity of subsequent explanation averted. 

First let me make it quite clear that I do not purpose 
attempting in this guise an exhaustive treatise upon 
locomotive engineering. Such a work has not yet been 
given to the world, and even were I able at the present 
moment to enter upon so vast a task, the work would be 
wholly unsuited to serial publication in the columns of 
an engineering journal. It would need a library of its 
own. 

Next I desire to say that any views I may express will 
be my own alone, so far as all responsibility is concerned. 
They will represent the conclusions at which I have 
arrived as the result of many years’ special observation 
and experiment and consideration. But they will be the 
purely irresponsible opinions of a person unconnected 
officially with any railway, or railway official, or com- 
mercial company, or manufacturing firm in the world, 
and they will be wholly uncoloured by any prepossessions 
or prejudice of any kind oe si local, or 
personal. Also these articles will have no connection 
whatever with the British versus American controversy 
or reference to it. On that head I hope to have my say in 
due course quite independently. 

Now it may seem at first the baldest of truisms to state 
that the predominant modern tendency of locomotive 
engineers is in the direction of increased power. For that 
would seem, at the first glance, an obviously self-evident 
proposition. Yet it is not so axiomatic as it may appear at 
first sight. Increased power has not always been the 
supreme object aimed at by locomotive engineers. That 
object has sometimes been enhanced swiftness, sometimes 
economy in working, sometimes all-round efficiency. I 
do not say that any one of these points is ignored in the 
present day—far from it; the last especially is taken largely 
into account, nor is either swiftness or cheapness of work 
lost sight of. But what I mean is that modern engineers 
have come to recognise, and are daily recognising more 
and more, that the main thing to be considered in 
designing a locomotive is—power. Nay, more, I believe 
that most of them, if asked what were the three 
most important considerations, would reply after the 
manner of the ancient orator: (1) Power, (2) Power, 
(3) Power! 

It may be said with a large amount of truth that, after 
all, speed is only power employed in a particular direction. 
But that, although true, is not the whole truth. There 
is the power which is derived from initial motive force, 
and there is the increment of power obtained through 
leverage in its various forms. But these two classes of 
power are not by any means correlative with either speed 
per se, or haulage strength per se. Indeed, an enhance- 
ment of speed, or, at least, an improvement of the 
conditions under which speed can be most favourably 
obtained and employed, would assuredly not be sought by 
means of augmented leverage. Other things being equal, 
the speed of an engine with cylinders 20in. by 24in. 
and 8ft. driving wheels would certainly not be im- 
puree by reducing the wheel diameter to 4ft. or by 
engthening the piston stroke to 36in., although either 
course would of necessity augment largely the 
leverage power. An Ameriéan “ Decapod’’ locomo- 
tive with ten coupled 4ft. wheels possesses immense 
power, but nobody would dream of using it on express 
duty or for high speeds, instead of a Great Northern 8ft. 
single-wheeler, which would beat it hollow in this respect, 
although having enormously less tractive power. it is 
true that remarkably fast work has been done on occasions 
by six-coupled goods engines with 5ft. wheels and 26in. 
piston stroke. But manifestly such a locomotive would 
be working under grave disadvantage on that class of 
duty. It is one of the oldest of mechanical maxims that 
what is gained in power by leverage is lost in speed. 
If you are satisfied with a low velocity you may multiply 
your given initial motive force to a very large extent by 
means of leverage. But if your aim is pure speed you 
must depend upon leverage as little as possible and rely 
mainly on your initial motive power, increasing that as 
may be required, so as to get prompt and sharp action 
as well as the mere strength, for mere strength, if irre- 
sistible in force, may be slow in action. This distinction 
must be kept constantly in mind, considering the relative 
efficiency of various locomotive types. If I may venture 
to say so, a good deal of confusion on this head has been 
perceptible in much that has been said and written of 
late years upon the subject. 

Thus, while the boiler and fire-box provide the source of 
all a locomotive’s force, the diameter of the pistons deter- 
mines what amount of that force of steam stored up in the 
boiler shall be actually employed. The extent of leverage 
derived from the length of the piston stroke, regulated by 
the larger or smaller diameter of the driving wheels, 
determines the direction in which the steam force, fur- 
nished by the boiler and applied by the pistons in the 
cylinders, shall be exercised—how far for speed and how 
far for haulage power. All these are, I am well aware, 
entirely rudimentary truths, but for the sake of clearness 
it is well that they should be emphatically re-stated as 
constituting the true key of the locomotive situation. 
For (1) no amount of leverage in the shape of long piston 
stroke and small wheels will by itself give you power, for 
it is impotent except as applying the motive force 
received from the pistons and cylinders, and (2) no 
amount of motive force can be furnished by the pistons 
and cylinders beyond that which is received from the 
boiler and fire-box. Therefore, manifestly, the first and 
paramount consideration in locomotive designing must 





be the adequacy of the boiler and fire box. It is in the 
developments in these respects that may be found 
distinctly the must important modern tendency of loco- 
motive engineering. 

Here, again, however, before entering into details, it is 
necessary that certain general principles should plainly be 
be set forth and clearly poss soa | First, it is as true 
now as it was when a great engineer of by-gone days 
propounded the aphorism, that no one set of dimensions 
and proportions has ever yet proved superior to all 
others. Secondly, all methods of locomotive design and 
construction are relative, not positive—the design and 
construction must be conditioned by the circumstances, 
including requirements and features of the duty to be 
performed—that is to say, there is no single set of dimen- 
sions which can be accepted as absolutely suitable to 
various conditions ; the locomotive must be specifically 
suited to the work it has to do, and must be expressly 
designed with the view of its being desired to obtain the 
best and most profitable results. These principles, 
again, may seem truisms, yet recent experience teaches 
that while accepted in theory they are frequently ignored 
in actual practice, as I shall show later. 

It must be said further that locomotive engineering 
throughout the whole world is still more or less ina 
tentative and experimental stage, and that much of its 
work is in a considerable degree empirical. This is, I 
am aware, stoutly denied by some who accept as proved 
axioms the mere guesses or rule-of-thumb computations 
of men who bear or bore names deservedly respected 
throughout the engineering world, and who, so far as 
their lights went and their opportunities of knowledge 
served, have been undoubtedly entitled to pose as 
authorities. They have given us formule as to power 
and resistance, some of which are daily falsified by prac- 
tical experience, with the consequence that experience 
inspires distrust of all formule that will not stand the 
test of actual work. There was one little formula, for 
instance, which a few years ago was very dear to the 
hearts of some authorities, viz., that to be able to haul a 
load of 150 tons behind the tender, at the rate of 60 miles 
an hour, or 88ft. per second, on a dead level, a locomotive 
must be able to exert 100 lb. of tractive force for every 
pound of effective steam pressure on the pistons, this 
tractive force ‘‘T”’ being, in its turn, deduced from the 
formula— 

a ~x L = 7 
d being the diameter of the cylinder, D of the driving 
wheel, and L the length of piston stroke, all in inches. 
But when definite experience found an engine with only 
92°5 lbs. of tractive force, as thus deduced, able to take 
a load of not 150 but 250 tons on the level at that speed 
—the ability being demonstrated by the work being 
actually done under my own observation—it was only 
natural that doubt should be inspired as to the strict 
trustworthiness of the formula. Another pet formula of 
some engineering formalists is that the resistance of a 
train increases as the square of the velocity—this usually 
being thus baldly stated without any reference to quali- 
fying conditions. Here again unkind but wholesome 
experience whisks away a venerable cobweb, by showing 
that either the formula must be—let us say—inadequate, 
or else many engines have performed physical impossi- 
bilities, which latter alternative seems to me difficult of 
digestion. 

I need not remind readers of THE ENGINEER of the dis- 
heartening results which accrued from an attempt made 
a few years ago to establish some standard of locomotive 
efficiency on the basis of computed horse-power. It 
will be remembered that some of the engines which 
exerted the highest theoretical power did the poorest 
actual work. These things, as Hamlet says, ‘must give 
us pause.” 

Nor is the difficulty of arriving at any definite basis of 
computation as to relative boiler power lessened by the 
fact that hardly any two of our leading Jocomotive engi- 
neers seem to agree upon the point. I assume their 
views from their practice, which must be taken as the 
exposition of those views. For if not, then their prin- 
ciples and their practice are at variance, which I decline to 
believe. I do not say or imply—I never have said or 
implied—that area of heating surface constitutes the sole 
standard or criterion of boiler power. Some people 
appear to imagine that it does, but very slight reflection 
will dispel that fallacious idea. For, to take a rough-and- 
ready way of exhibiting the fallacy, if heating surface 
form in itself a complete standard of boiler potency, 
then the boilers of the 8ft. single driving-wheel engines 
built in the years 1847-1855 by the late Sir D. Gooch 
for the Great Western Railway were far more powerful 
than those of any new Great Western engine, or of any 
new engine on, say, the Midland or Great Northern line, 
and the old ‘‘ Liverpool” built by Mr. Crampton for the 
London and North-Western Railway, and shown in the 
great Exhibition of 1851, must have been more powerful 
than either, seeing that the old Great Westerns had 1952 
square feet of heating surface, some, indeed, 2083 square 
feet, and the London and North-Western’s “‘ Liverpool” 
had 2290 square feet, while all the newer locomotives 
just instanced have less than 1700 square feet. 

Of course, we know that to be a fallacy, but it follows 
logically from the premiss that heating surface is in itself 
a complete gauge of boiler efficiency. At the same time 
it is necessary to be on our guard against the converse of 
this fallacy, the idea that the proportionate area of heating 
surface is relatively pee 2% and that its character 
and disposition are everything. Forany amount of heat- 
ing surface will not necessarily of itself give us an efficient 
boiler, though we cannot expect to have a thoroughly 
efficient boiler without a fairly large area of heating 
surface. The heating area must be suitably designed 
and of satisfactory quality but there must be enough of 
it too. 

“And how much is that?’ I may fairly be asked. 
Here we come to the confusing and contradictory side of 
our ‘ modern tendencies.”” Who is to presume to decide 





that point when for locomotives designed to do exactly 
identical duty Mr. W. Dean provides 1663 square feet ; 
the late Mr. P. Stirling, 950 and 1031; Mr. James 
Stirling, 984; the late Mr. W. Stroudley, 1485; Mr. 
§S. W. Johnson, 1173 and 1217, and 1520; Mr. J. W. 
Webb, 1083, 1403, and 1504; Mr. J. A. F. Aspinall, 2052 ; 
Mr. D. Drummond, 1500; Mr. W. Worsdell, 1100 to 1750; 
Mr. J. Holden, 1200 to 1600; Mr. H. 8. Wainwright, 
1505; Mr. J. F. McIntosh, 1400, 1600, and 2500; Mr. M. 
Holmes, 1375; Mr. P. Drummond, 2070? What we do 
know is that the larger areas are in this country wholly 
modern, entirely the product of very recent dates—of 
the last three years—and that in adopting them we 
are following a lead given us by various foreign 
countries who were well in advance of us in this important 
respect, notably France and America. It is no discredit 
to us to follow a good example and profit by the valuable 
experience of others. We should be fools if we did not, 
just as we should be disingenuous if we denied the fact; 
nor must we imagine that even yet we have overtaken 
our pioneers on the new road, for we have still no 
passenger engines which possess the 3500 square feet 
that is now largely employed in America, or the 2275 
square feet of the newest French express locomotives. 
The modern tendency to employ vast heating surface is 
as progressive abroad as it fortunately is nowadays in 
this country. 

Itis curious to compare the prevalent tendency of the pre- 
sent day with that which manifested itself at what may be 
deemed the outset of the present demand for largely aug- 
mented power. That starting point can accurately be 
placed at the summer of 1884, which witnessed a remark- 
able advance in booked speeds, that advance being 
attended with the usual concomitant of acceleration, a 
large increase in traffic. The same summer saw the 
appearance of two absolutely new combinations of loco- 
motive dimensions designed to afford a great increment 
of power in association with high-speed capacity. In 
that summer Mr. 8S. W. Johnson designed and built at 
Derby ten new express engines for the Midland Railway, 
and Mr. J. Stirling designed and built at Ashford three new 
express engines for the South-Eastern Railway. In each 
case the cylinders were of the hitherto unprecedented dia- 
meter of 19in., with a 26in. piston stroke, and 7ft. coupled 
driving wheels. But the strange thing was that whereas 
on other railways much smaller cylinders were supplied 
by boilers having from 1200 to 1485 square feet of heating 
surface, the new Midland boilers had only 1121 square 
feet, and the South-Eastern as little as 984 square feet, to 
supply those huge 19in. by 26in. cylinders. 

It is unnecessary at this stage to discuss the reasons 
upon which these proportions were founded. Suffice it 
to say that the Midland engines Nos. 1667-1676 have 
been rebuilt and modified into virtually a new type, and 
that the South-Eastern 19in. cylinder engines, of which 
Nos. 116, 183, and 198 were the sole representatives in 
1884, have long been succeeded by newer types, possess- 
ing boiler power more in proportion to the demand. But 
even at an earlier date Mr. Beattie, in the last express 
locomotives he constructed for the London and South- 
Western, had tried the experiment of using larger cylin- 
ders to obtain additional power, without enlarging the 
boilers. So did Mr. Aspinall on the Lancashire and 
Yorkshire at a much later period. The result was that 
the boilers of Mr. Beattie’s 350 class could not maintain 
the pressure in their 18} by 26 cylinders. Wherefore 
Mr. Beattie’s successor, Mr. W. Adams, lined up the 
cylinders to 17in., and Mr. Aspinall’s 1100 class, the first 
ten of which originally had 19 by 26 cylinders, with 
7ft. three-coupled wheels, were often“ run out of breath ” 
by the drivers, and therefore had their cylinders lined 
up to 18in., while the remaining thirty of that class were 
fitted with cylinders of the smaller size. How we have 
gained wisdom by these various experiences I shall next 
proceed to show. 








STEAM ENGINES AT THE GLASGOW 
EXHIBITION. 
, No. X. 
WM. SISSON’S ENGINE. 

AmoneG English high-speed vertical engines those made 
by Mr. Wm. Sisson in his works at Gloucester are 
among the most interesting. They are so because they 
are the outcome of prolonged study and experiment on 
the part of an engineer of thoroughly scientific and practi- 
cal training, and of singularly bold originality of mind. 
They are the embodiment of faith in scientific and 
practical knowledge, and of indifference to tradition and 
rule-of-thumb. 

One of these engines has been running at the Glasgow 
Exhibition, doing a lot of heavy work throughout the 
summer with pertinacity and diligence, and apparent 
immunity from those fits of sickness so com- 
mon in Exhibition engines. It is a vertical com- 
pound two-crank engine with opposite cranks. The 
cylinders are of 9in. and 15in. diameter by Sin. stroke, 
and the speed is 400 revolutions per minute, or 530ft. per 
minute mean piston velocity. Fig. 1 on page 293 shows a 
general external view in perspective. Figs. 2 and 3 are two 
vertical sections showing the cylinders and valves, and 
Figs. 4 and 5 are horizontal sections through high and 
low-pressure cylinders. The high-pressure cylinder is 
placed at higher level than the low-pressure, and this 
enables their centres to be brought so near each other 
that only a crank web separates the two opposite crank 
pins. Thus the rocking momentis minimised, its leverage 
being only the length of one crank pin plus the web thick- 
ness, or 10}in. in this size of engine. The low-pressure 
piston is made a light steel casting, deeply dished, while 
the high-pressure piston is a cast iron block. This 
difference of construction and the extra length of the 
high-pressure rod enables the two opposife reciprocating 
masses to be made equal, so that the rocking moment is 
a pure couple, capable of being, and actually, fully balanced 
by that of a pair of equal balance weights fixed to the 
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enposite outside crank webs. 


} 
This results in the | 


It may be noted that the high-pressure piston-rod neck 


reciprocating momenta producing no pressure on the main | bush is very long, 16in., or double the length of the stroke. 
bearings. The vector resultant of the two steam pressures | Thus the part of the rod heated by direct contact with 
is also kept near zero, the mean pressures in the two the steam never descends into the gland, and this greatly 
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SISSON’S ENGINE—VERTICAL SECTIONS 


cylinders being nearly in inverse proportion to the areas 
of the pistons. This would be exactly so if the horse- 
powers developed in the two cylinders were equal. From 
two sets of indicator diagrams taken on August 2nd—from 
a similar 16in. and 26in. by 1din. stroke engine at 305 
revolutions per minute—we find that from one set of 
diagrams the horse-powers are 291 and 294, while from 


Fig ¢#. 
pa. a HP. 
Centre lire 








SECTIONS THROUGH CYLINDERS 


the other they are 280 and 281}, 
however, although nearly equal and opposite, produce a 
rocking moment creating pressure on the main bearings. 
The closeness of the cylinders makes the leverage of this 
rocking moment small; in the Glasgow engine it is the 
10}in. above mentioned. The main bearings being 48in. 
apart, centre to centre, the pressures produced on 
them by this steam rocking moment equal the piston 
pressures reduced in the ratio 10} + 48 = 7 + 32, or less 
than a quarter. An equal and opposite steam rocking 
moment is, of course, exerted on the cylinder covers, so 
that a resultant zero rocking moment comes upon the 
frame as a whole and upon the foundation. The plans, 
Figs. 4 and 5, and the elevation, Fig. 3, show that the 


Half Section thro 





valve chest is placed behind the crank shaft and equi- | 
distant from the centres of the two cylinders, that is, in | 


the middle of the length of the engine,so that the recipro- 
cating masses of the valves and rods produce no end- 
rocking moment. The main pistons are packed with 

Ramsbottom rings, but the piston valves are without any 
packing. These valves are of cast iron, working in inset 
seats of a nickel-iron alloy which is very hard and close 
_— grain and which expands in consonance with the 
valves. 
edges, and, since the valve is short, the ports are rather 
long. The low-pressure valve admits by its outside 
edges, and thus the valve-rod gland is exposed to receiver 
steam pressure, the two valves being on the same rod. 
Admission by the inside edges of the low-pressure valve 
could be obtained by crossing the ports top and bottom; 
but this would complicate the shape of the ports in the 
mould, and would much increase the clearance volumes. 
The two collars of the low-pressure valve are placed apart 
so as to make the ports level, and therefore short. The 
valves are 3hin. and 
widths l}in, 


The high-pressure valve admits by its inside | 





5tin. in diameter, and the port | 





facilitates the packing when highly superheated steam is 
used. Both piston-rods are fitted with lantern bushes 
and drains leading away from the engine. 

The guides are bored out 


and are of ample size. The 
guide of the valve rod 
forms an air cushion. The 
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This rod thrusts on the bush at the bottom end through 
a double wedge or key drawn transversely through the rod 
by a strong spiral spring. During the half revolution in 
which the connecting-rod is in tension, this key is relieved 
of working thrust, and thus leaves the spring free to pull 
up the bushes close upon the pins, and automatically 
to maintain a good working fit in spite of wear at the 
bush faces. During the thrusting stroke the wedge is 
prevented from slipping back by the spring and by the 
friction on the faces of the wedge combined. But the 
angle of the wedge is made so that the friction alone 
would not hold up the wedge under thrust ; that is, so 
that the wedge does not jam. Thus, when the bearings 
become warm, their expansion produces pressure sufficient 
to throw back the wedge. It is reported that this self- 
adjusting action has stood the test of long runs very 
successfully, and has maintained itself efficient through 
several years’ working life. A really efficient means of 
automatically taking up the slack to a good working fit, 
and at the same time avoiding seizing by over-tightness 
when the bearing rises in temperature, is of the highest 
importance in engine design for high speed. Without 
this, high-speed engines must be single-acting, and must 
have cushioning devices to keep the pressure uni-direc- 
tional on all bearings. Mr. Sisson’s engine is double- 
acting, and runs successfully at high speed. This same 
adjusting arrangement is fitted to the valve rod pin bush, 

Combined throttle and expansion governing is used. 
Throughout the higher ranges of power the governing is 
by change of cut-off effected by a centrifugal shaft 
governor. From a certain point down to the lowest 
limit of power the governor acts through the throttle 
valve. 

Fig. 7 shows the governor used. A single weight is 
pulled centripetally by a single spiral spring placed along 
| the opposed end of the diameter on which the weight is 
| set, so as to exert its force fully and directly without 
| frictional loss. A symmetrical duplex linkage transmits 
| the centrifugal motion of the weight to the excentzic, 
| the linkage including two reverse bell-cranks, which 
| rotate the excentric at the same time as they alter its 
| excentricity, so that lead and throw are altered together. 
| The governor is placed inside the casing, and through the 
| casing projects a regulating spindle. It carries two 
| polished wooden hand wheels which may be grasped 
| while the engine runs at full speed, and by means of 
| which and a wedge adjustment of the spring pressure— 
| seen in the section Fig. 7—the steady speed may be 
altered. The spindle drawing the wedge revolves loose 
in the bush held by one of the hand wheels, while the 
other wheel screws this bush outwards or inwards. When 
| not held, the wheels revolve along with the shaft. 
| The valve gear, which is seen in Figs. 2 and 3, isa 
direct simple excentric motion. It is brought from the 





Fig 6. 
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Fig. 3 it may be seen that the one slipper on the pressure | 
side has one and a-half times the length of the other. 


Fig 7. 
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TIONS OF CONNECTING ROOD 


The steam pressures, | crosshead is a steel casting with cast iron slippers. In | end of the shaft to the centre plane of the engine through 


It may be noted that the excentric 


a side rocking shaft. 
When 


rod is placed obliquely to main centre of engine. 
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DETAILS OF GOVERNOR 


In Fig. 6are shown two sections of the connecting-rod. It 
is fitted with a self-adjusting bush device. The rod ishollow, 
and through its centre a thrust rod transmits the pressure 
between the inner half bushes of the top and bottom ends. 





properly chosen, this obliquity affords a simple means of 
rectifying the “‘ error ” introduced at other parts of the 
gear, or of introducing any small modification which 
may be desired in the steam distribution. 
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HIGH-SPEED VERTICAL COMPOUND ENGINE 


WILLIAM SISSON, GLOUCESTER, ENGINEER 


(Kor description see page 291) 
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ELECTRIC POWER SUPPLY ON THE TYNE. 
No. IL. 

In our last issue we described the 700-kilowatt gene- 
rators at the new power station at Neptune Bank, near 
Newcastle. On page 301 of this issue we give an engrav- 
ing showing the two sets of four-cylinder triple-expansion 
engines, which, together with the illustration on page 274 
of last issue, will enable our readers to form a comparison 
between the two types of engines used for driving the 
700-kilowatt alternators. At present no photograph or 
description of the turbine-driven cet is obtainable. 

The steam to drive these engines is generated by 
Babcock and Wilcox boilers, of which, when the station is 
complete, there will be eight banked in four sets of two 
boilers each. These boilers have each a_ heating 


14,000 lb. of water per hour. 


each boiler if the specification is carried out. We 
are informed that during informal tests made by the 


indicated horse-power has been attained, which, if 
accurate, would mean that each boiler could supply 
enough steam for 1400 horse-power. We are far from saying 
that this result has not been obtained from the engines, but 
ifit has it must be considered a remarkably good per- 
formance, even though superheaters are used. 
each boiler is fitted with a Babcock and Wilcox superheater, 
capable of giving from 100 deg. to 120 deg. Fah. of super- 
heat to the steam. Two of the boilers are fitted with 
Vicars’ mechanical stokers, and the remainder with Bab- 
cock and Wilcox revolving grates. A glance at lig. 2, the 
cross section of engine and boiler-house, which ap- 
pears on page 278 of our issue of last week, will serve to 
show the relative levels of the two. 
the same as the level of the basement of the engine- 
house. 
Railway Company’s Riverside line on to a siding, the level 
of which is shown in the illustration, and the coal is 
brought in in wagons and deposited on the stoking floor. 
The ashes as they are formed fall down into trucks in the 
ash tunnel, and are taken along to a pit at one endof the 





surface of 4020 square feet, and are stated to evaporate | 
The engine guarantee is— | 
so we understand—13} lb. of water per indicated horse- | 
power, which would give just over 1000 horse-power to | 


contractors, as low a steam consumption as 10 Ib. per | 


As a fact | 


The stoking level is | 
Coal can be brought from the North-Eastern | 


city at a voltage of 5500. The normal speed is 100 
revolutions per minute, and the periodicity 40 per second. 
|The fields revolve and the armatures are stationary. 
| The fields, which have each 48 poles, are carried on an 


| which are so placed that it can be divided up into separate 
| lengths, and one or any required number of boilers, 


sheet being japanned and insulated from that rext 
to it by a piece of paper. There are slots punched 
for the winding, these slots being arranged with 
ventilation spaces, so that air may have access to 
the core and winding direct. The armature winding is 
made up on formers. These coils are insulated by tape 
winding, and are then laid in the slots and held in place 
| by hard wood wedges. This method of winding, since 
the coils are all separate and easily removable, lends itself 
readily to repair in case of breakdown. There is nothing 
new in it, however, and, as will be seen from the engraving 
on page 301, it is that class of winding general] y employcd 
in machines of this type. The slots are so arranged 
that there is one slot per pole per phase, and the role 
pieces are shaped so as to make the electromotive force 
curve approximate as nearly as possible to a sine 
curve. The field poles are made up of punchings of co/t 
iron carried on a cast steel] ring, which is mounted on tle 
shaft by means of a cast steel spider. Copper strip is 
used for the field winding. We are informed that the 
efficiency of these machines is 95 per cent. at full load. 
falling to 914 per cent. at half load, and that the ma- 
chines will carry a 25 per cent. overload for half an hotr. 
Carbon brushes are used for the collector rings. We are 
further informed that the temperature rise, taken Ly 
thermometer, after ten hours run at full load, does rot 
exceed 40 deg. Cent., and that if the excitation and tke 
speed be kept the same, the rise in voltage from full nen- 
inductive load to open circuit is not greater than 7} per 
cent. The British Thomson Houston Co., Limited, was 
the contractor for these machines, as also for the con- 
tinuous-current generators and exciters, and we under- 
stand that hitherto they have given every satisfaction. 
When the station first commenced supplying current 
the area of demand was much more restricted than 
it is at present, and so high a voltage as 5500 was 
not required. The machines at that time were so 
coupled as to give 2250, but some little while ago now 
the supply was increased to 5500. This is the 
standard at which it is proposed to supply. It was the 
original voltage adopted by the gas company, and the 
lighting company, after mature consideration, determined 
not to alter it. The question as to whether it should be 
raised was discussed when the lighting company took 
over the undertaking, and it was found that, having re- 
gard to the stringent regulations of the Board of Trade 
as to thickness of insulation, supply at the then existing 
voltage of 5500 would be witbin a very small percentage 
of being the cheapest possible method of supply under 
| the circumstances. 
| - At the west end of the boiler-house there is a Green’s 
| economiser containing 280 tubes, and there are also two 
| Rankine feed-water filters, the economiser being 
worked by an electric motor. When the station is com- 
| pleted there will be another economiser at the east end, 
| but at the time of our visit this was not in place. The 
| arrangement adopted for the steam piping is to havea 
| Tin. steam pipe running nearly the whole Jength of the 
boiler-house, supported against the uprights of the 
boiler-house and near the engine-house wall. Branches 
from the boilers are taken into this main, the valves in 



























































isolated or cut out altogether. In this way a boiler may, 
if desired, be put to work one engine. Branches are led 
from this Tin. main through the engine-house wall to the 
engines, the branches being Jed up vertically before being 
turned through the wall. In the same manner the 
branches from the boilers are led upwards ard then 
downwards. The Tin. steam main is above the water 
level in the boiler drums, so that the engine cylinders 
are considerably above this level. The main itself 
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Fig. 4—-MA® SHOWING DISTRICT OF SUPPLY 







boiler-house, and are then lifted by means of a bucket 
elevator, and dropped into a hopper outside the building, | extension of the engine shaft 24in. in diameter. The | 
whence they fall into railway trucks for removal from the | armature with its ring can be slid away from the fields in 
site. | guides secured to the foundations for convenience of 
700-kilowatt alternators are all, as has been | getting at either armature or fields. The armature cores 
stated, of the three-phase type. They generate electri- | are made up of stampings of soft sheet iron, each 








is carried by long hangers, and is divided into two by 
an inverted U-shaped expansion joint. Each portion 
each side of this expansion joint is fixed in its middle, so 
that it can expand on either side of this point. All tl 

steam pipes consist of solid drawn steel tube, and the 
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flanges are either of screwed or riveted wrought steel. 
For the smaller auxiliary engines there is a smaller pipe 
running underneath the larger main. The feed piping is 
of solid drawn steel like the steam piping. It is duplicate 
throughout, and there is one feed pump to each battery of 
boilers, the delivery pipes being divided into independent 
sections, each of which can, when required, deliver to 
the boilers either hot water from the hot wells, water 
from the town supply, or even, if need be, river water. 
All the valves are of the full-way type and Hopkinson’s 
make. The circulating and exhaust piping to the con- 
densers are of castiron, while those forming the atmospheric 
exhaust, which deliver into the air at the east end of the 
engine-house, are of light lap-welded steel. There is one 
main flue which runs the whole length of the boiler- 
house at the back of the boilers, the bottom of which is 
only just below the level of the stoking floor. 

The cooling pond for the circulating water to which we 
have already alluded is situated to the eastward of the 
power station. It is necessarily large, being some 150ft. 
long by 50ft. wide. It has a capacity of 325,000 lb. per 
hour, and is provided with Kérting nozzle sprayers. A 
pipe line is carried down to the river, where there is 
fixed a force pump worked by a 15 horse-power motor 
made by Bruce, Peebles and Co. This is for supplying 
the water lost in evaporation, leakage, &c. The motor 
driving this pump is one of sixteen which are 
‘doing or will eventually do work in various parts of 
the power-house premises. Thus, there are five centri- 
fuga! pump motors for the condensing water, each capable 
of working up to 20 horse-power at 800 revolutions per 
minute; four 6 horse-power barring-gear motors; and 
others of powers varying from } to 40 horse-power for 
working the stokers, economiser, ash hoist, air pump, &c. 
The power for these is obtained either from the three- 
phase motor generator, or from the two direct-current 
generators already mentioned. Two of these generators, 
which are of the manufacture of the British Thomson 
Houston Company, Limited, are coupled to each of the 
300 horse-power Belliss and Morcom engines. Each 
generator is of 100 kilowatts capacity, and can give this 
output as a shunt machine from 260 to 270 volts, with a 
speed of 380 revolutions per minute. Or they can work 
compound, giving 250 volts at no load, or 262 volts at 
full load. The armatures, which are all interchangeable, 
are of the slotted drum-wound type. There are six field 
—_ of mild steel divided into two parts horizontally. 

hey are of circular section. 

The motor generator situated close by these direct- 
current generators can either be used for producing direct 
current or alternating, according to which portion of the 
machine is used for the motor. Thus the three-phase 
motor employed is wound for 5500 volts, and it drives 
two direct-current machines—placed one on each side of 
it on the same bed-plate—which can run either as shunt or 
compound, and can each give an output, at 400 revolu- 
tions per minute, of 75 kilowatts, with a voltage of from 
240 to 270. If, on the other hand, direct current be 
applied to the two direct-current machines, the 150 kilo- 
watts in three-phase alternating current can be taken, 
that which was in the first instance a motor becoming a 
generator. The combined efficiency of this plant when 
being used either way is said to be not less than 85 per 
cent. This motor generator, which was supplied by 
Richardsons, Westgarth and Co., together with the two 
sets of direct-current generators, were of great use during 
the erection of the power-house, and before the larger 
alternators were got to work. 

Along the west end of the engine-house, and also along 
part of the north wall of the same, runs the switchboard 
gallery. From this gallery one can obtain access to the 
platforms of all the main engines. The high tension 
switching arrangements are of the ordinary Ferranti 
type, arranged for three-phase work. There are in all 
seventeen panels on the high-tension board, made up of 
six generator panels, one for the motor generator, two for 
wattmeters—for measuring the amounts of energy used 
by the electric and the gas company respectively—and 
eight for feeder mains. Any one of the generator panels 
can be disconnected from the bus bars when alive by 
means of a box spanner with a long insulated handle. 
The sychronising arrangements are of the usual kind, 
and there is an apparatus identical with that used as 
bridge and engine-room indicators on board ship, arranged 
so that signals can be sent from the switchboard to the 
drivers of the engines. The fields of the alternators are 
regulated by means of rheostats placed in the basement. 
Screwed spindles from these are carried up to the switch- 
board level, where they are provided with a hand-wheel, 
so that regulation can be made from there. There are 
three low tension switchboards, one of which deals with 
the direct-current generators, the motor generator, and 
the exciter. Another carries the main dynamo fuses, the 
compounding and field switches, while on the third are fixed 
three sets of bus bars, t.e., those for the power and light 
used in the station, and those for excitation. The voltage 
is the same throughout, namely, 250 volts, and the three 
different circuits are kept separate. 

The basement underneath the engine-house floor is of 
ample height and exceedingly well arranged. In the 
first place its level is exactly that of the stoking floor in 
the engine-house, so that the feed-water pipes can be 
taken through the water from one to the other without 
coming to the engine-house level. Then, it is divided 
from end to end by a concrete partition wall. On one 
side of this partition are placed the machine rheostats 
and the high and low-tension cables. It may be here 
mentioned that the high-tension cables from the machines 
are carried in pipes set in concrete, the pipe only appear- 
ing at the ends, that near the machines being split for 
purposes of getting at the cables should it be necessary 
at any time to inspect these. On the other side of the 
partition are the various pipes used for the exhaust, cir- 
culating, and water service pipes, together with the bot 
wells, pumps, and the grease separators, and the Wheeler 
condenser for the direct-current generators. The water 
circulating pipes are carried northwards from the en- 





gines and into a pipe subway running outside the Bates’ fuses to the double-pole switch and ammeter 
building. There is, hence, by no means the confusion of | placed below the high-tension board, where, as 


pipes which is to be met with under the engine-house 
floor of so many electric generating stations. We noticed 
one particularly useful piece of apparatus in the base- 
ment. It was a small motor-driven air-compressor which 
is connected to a system of pipes leading up to the 
machines and to the switchboards. The use of this is to 
clean the various machines, switches, &c., by blowing the 
dust from them, and is specially handy in removing dust, 
&e., from those portions which would be otherwise in- 
accessible. Moreover, by means of compressed air, ‘‘live”’ 
pieces of mechanism can be cleaned with perfect safety. 
As already stated, the high and low-tension cables are 
carried in the basement. The three high-tension cables 
going from each machine to the high-tension switchboard 
are separately insulated cables held together by a braided 
covering. 
being carried has been explained, they are taken up to 
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already explained, are the hand wheels controlling 
the field rheostats. As regards the various motors 
used for power purposes about the station, each 
has its own separate panel, and to each panel are led 
separate circuits from the Station Power Board. All the 
motor panels are placed about a foot from the wall, and 
are so arranged that they can swing out to allow for 
examination and repair. Another arrangement which 
has been installed is worthy of mention. Our readers 
will be familiar with the rough-and-ready means employed 
at most electric stations for testing the various machines, 
At Neptune Bank a permanent test pond, as it is called, 
has been made. It consists of a pit, dug in the ground 
to the westward of the engine-house, which is_brick- 
lined and filled with water. Above it is erected a wooden 
staging, on which are carried three pulleys, over which 


apart. These can be raised 
and lowered by windlasses, 
and can also be connected by 
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of acid is added. The test 
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Fig. 5—PLAN OF MAIN S8UB-STATION 


the switchboard each in a separate wrought iron pipe. 
The low-tension cables are simply rested on porcelain 
insulators. Running the whole length of the basement, 
and also along the west work, is a bare copper strip one- 
tenth of a square inch in cross section, which is connected 
to two earth plates outside the building. To this strip 
are connected the engine piping systems, and the 
generator bed plates. The centres of the star winding 
of the three-phase generators are also earthed, but by 
means of a separate lighting insulated cable, which is, 
however, connected ultimately to the same earth plates as 
the rest of the system. 

A word may here be said as to the general electrical 
arrangements of the power station before we go on to 
give some account of the methods of supply employed. 
The designers claim that both in the mechanical and 
electrical portions everything possible has been done to 
provide against breakdown while avoiding unnecessary 
complications, and we can bear ample testimony as to 
the justice of this claim. The foregoing description of 
the mechanical portion speaks for itself in this respect, 
and one evidence of it in the electrical portion is the fact 








Fig. 6—DISTRIBUTING BOARD 


that all the direct-current machines generate at the same 
voltage, namely, from 240 to 260 volts. Each generator, 
therefore, can be applied to any required purpose. 
can excite the alternators, or drive the various motors, 
or, if need be, produce three-phase current by means of 
the motor generator. The direct-current generator 
cables are carried first to a machine switchboard where 
are the shunt and compound switches, &c. From each 
machine panel two cables are carried to the low-tension 
main switchboard, where the machines can be paralleled 
if necessary, and where are all the regulating devices and 
the switches for connecting them to either the distribut- 
ing three-wire network, the power, or the exciting panels. 
The exciter set is connected direct to the exciter bus bars 
without the intervention of switches or panels. It will, 
therefore, be seen that breakdown in this particlar 
direction is rendered well nigh, if not quite, impossible. 
The exciter board has only two bus bars, and from this 
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started by the gas company 
the three-phase system as 
5500 volts and 40 periods wat 
decided upon for the transmission. This, as has been 
stated, was not altered when the electric company took 
the works over. The high pressure is either reduced by 
step-down transformers to 440 volts, or by motor 
generators feeding a three-wire network, the motors 
working at the full pressure of 5500 volts. The explana- 
tion given of the reasons for the choice of the 40 periods 
and a secondary voltage of 440 is significant. It is that 
these figures ‘“‘ worked in with both continental and 
American standards, so that all classes of apparatus were 
obtainable ata reasonable cost.’’ The cables employed 
are either those of Callender’s Cable and Construction 
Company, Limited, or of the British Insulated Wire Com- 
pany, both companies having supplied some of the high- 
tension cables, and the former company all of those for 
low-tension work. The high-tension cables of both makers 
are of the three-core type, paper insulated, and lead 
covered. They vary somewhat in the methods employed 
for meeting the Board of Trade requirements as to con- 
ductivity of earth sheathing. Thus, the Callender’s cable 
is provided with an armouring of galvanised steel wire, while 
that of the British Insulated Wire Company has, under- 
neath the lead sheath- 
ing, a continuous layer 
of copper tape, The 
high - tension mains 
taking the supply to 
the gas company’s con- 
sumers is laid solid in 
iron troughs which are 
all bolted together, the 
mains of the electric 
company, on the other 
hand, being drawn 
into 4in. earthenware 
pipes. These mains 
have a cross sectional 
area of ‘25 square 
inches in each core. 
Where manholescome, 
which they do every 
100 yards, the high- 
tension cables are car 
ried along the sides of 
the manholes in iron 
casing, since by adopt- 
ing this method the 
Board of Trade’s per- 
mission is obtained to 
running low - tension 
wires through the same 
manhole. Along each 
of the routes where it 
is proposed to take 
transmission lines nine 
4in. pipes are run in 
sets of three, embedded in concrete one over the other. 
The accompanying plan, Fig 4, shows the position of 
the Neptune Bank Station, of the site for future extensions, 
and the various sub-stations. It also shows the route 
followed by the mains. There are to be a number 
of sub-stations placed in different parts of Newcastle 
and its district. Three of these are to be main 
sub-stations, each having an eventual capacity of 
2000 kilowatts. A plan of a main sub-station as it 
will eventually be when all the machinery is in position 
is shown in Fig. 5. Each station will have a separate 
high-tension cable run to it from the power station, and 
all the sub-stations will be intercommunicated with both 
high and low-tension cables, the high-tension cables being 
of the same size as the main cables, while the low- 
tension cables are only designed to take light loads. 
These three main sub-stations are now in course of 
erection. At the time of our visit one of them had got 


the field circuits of the alternators are led through | all the foundations in, but no machinery was in place, 
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though the high-tension switchboards—of Brown-Boveri's 
make, supplied by Richardsons, Westgarth and Co., 
Limited—were being erected. One of the three main sub- 
stations is to be at what is at present the Pandon 
Dene generating station. They are all to be practically 
identical in general arrangement, and at first wihend con- 
tain two 500-kilowatt synchronous motor generators, one 
75-kilowatt asynchronous balancing set, and one 25-kilo- 
watt direct-current balancer. The large motor generators 
are being made—some by Brown, Boveri and Co., and 
supplied by Richardsons, Westgarth and Co., Limited, 
and some by the British Thomson Houston Company, 
Limited. Each set will consist of one motor and one 
generator. Like the three-phase generators the motors 
have fixed armatures and revolving fields, the armature 
winding being star connected. The full output of each 
continuous-current set is 980 ampéres at 510 volts. 
These will be connected to the direct-current mains of 
the Electric Lighting Company. It is interesting to note 
that the guaranteed efficiency of these motor generatorsis 89 
per cent. at full load, 87 per cent. at two-thirds load, and 78 
per cent. at one-third load. The switchboard arrangements 
consist of a high’and low-tension board placed at right angles 
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Fig. 7—ARMSTRONG WHITWORTH’S SUB-STATION 








to one another, and connected by a watt-meter panel. 
There are also to be power factor indicators dealing with 
the total power taken by the motor generators. All the 
high-tension switches, fuses, bus bars, &c., are placed 
below the floor level, the switch handles for working the 
switches by means of long rods being fixed about breast 
high on the machine panels. The instruments, of course, 
are also above the switchboard gallery level, but are 
worked—both voltmeters and ammeters—through trans- 
formers. All high-tension parts are, therefore, inacces- 
sible to the operator. The low-tension switchboards 
have been supplied by A. Reyrolle and Co. The boards 
are divided into three portions for the positive, negative, 
and neutral wires. There are three sets of bus bars, and 
any generator, balancer, or feeder can be connected to 
any of the three sets of bus bars by the usual vertical 
arrangement and screw plugs. All the low-tension cables 
in Neweastle have a single core insulated with vulcanised 
bitumen. They are run in earthenware troughs fitted 
solid with bitumen, the troughs being finally covered 
with a tile. 

In Newcastle itself the new scheme of supply cannot 
be said to have much more than just commenced, but for 
some time past a supply has been given to a number of 
manufactories, shipyards, «c., along the north bank of the 
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Tyne, and it is a noteworthy fact that some of the leading 
shipbuilders are having their yards equipped for electricity. 
Armstrong, Whitworth and Co., the Northumberland 
Shipbuilding Company, Wigham, Richardson and Co., 
and the North-eastern Marine Engineering Company, 
Limited, are among those who are adopting this form of 
power. An inducement is certainly offered to all con- 
sumers of power by the offer of the companies to put 
down all the necessary plant and do all the wiring, &c., 
without first cost to the consumer, simply charging an 
annual rental. Moreover, ifso desired, arrangements can 
be made by which the whole of the maintenance is also 
taken over by the suppliers, and we understand that this 
system is answering most satisfactorily. As one might 
naturally expect, the requirements of all are by no means 
similar, and it is not surprising to find that it has been 
found impossible to adopt one single system of supply. 
The same reason has rendered it difficult to standardise 
apparatus. One finds both low-tension, three-phase, and 
direct currents employed, a direct-current system of 
mains having been laid throughout the district. If the 
choice of systems is left to the companies’ engineers, they 





maar recommend the use of three-phase currents, 
especially for constant speed work. 

But in many places direct current has been insisted on, 
and it is undoubtedly more suitable for running arc 
lamps. In places, however, we find both three-phase 
and direct-current being employed side by side. It 
has, moreover, been found convenient to carry out all light- 
ing with direct-current, and thus to obviate the necessity 
of keeping the voltage of the three-phase current to 
within one or two per cent. A factor in deciding what 
class of apparatus should be used was that of time of 
delivery, as in nearly every case time of completion 
became of the utmost importance. Such a lack of uni- 
formity was to be deprecated, and in consequence a con- 
siderable portion of the apparatus likely to be required 
has lately been standardised. 

Some of the yards furnished with power are situated 
too far from one of the main sub-stations to be supplied 
thence, and hence they have small sub-stations of their 
own. In some of these there are transformers and in 
some motor generators. The sub-stations do not call for 
uny special remark. We have visited most of those in 
use, and have found them all arranged with great sim- 
plicity and of excellent workmanship. Where overhead 
lines are used lightning conductors are employed. Of 
course, existing machinery had to be arranged for the elec- 
tric driving, and, generally speaking, belts are employed. 
The power used in different yards varies, of course, the 
variation at present being from 400 horse-power in several 
cases up to whatis intended eventually to be 2000in another. 
We can readily understand the usefulness to the Supply 
Company in having such a customer as the latter, 
especially when the yard is running all night. Seeing, 
however, that the total capacity of the Neptune Bank 
Station is only some 4300 horse-power, it would seem as 
though it would very shortly be iound much too small. 
The electricity is by no means confined to the driving of 
tools pure and simple. In the Northumberland Ship- 
building Company's yard, for example, there are eight 
10 horse-power winches, which are each worked by means 
of a variable speed induction motor. This motor can 
run in either direction, and all motions are controlled by 
one handle. These winches will each lift a load of 
three tons a speed of 50ft. a minute, and are erected 
near the slips, being employed for the most part in 
lifting the plates, girders, &c., used in the construction 
of the vessels into position. The North-Eastern Marine 
Engineering Company seems up to the present to be the 








Fig. 9—75-KILCWATT MOTOR GENERATCR 


largest consumer of electricity connected to the mains. 
It isas a start installing 1600 horse-power in motors, 
which will probably be increased. These are entirely 
supplied with direct current from a sub-station which is 
near, but not actually on the works. At present there is 
a possible output from this sub-station of 600 kilowatts, 
but arrangements are being made to double its capacity. 
On page 297 we give a vicw of the motor genc- 
rators in this sub-station, and in l’ig. 6 of the distributing 
board in the shipyard. At Armstrong - Whitworth’s 
Walker yard there is a small sub-station—Fig. 7—where 
the high-tension current is transformed to low - tension 
by static transformers, those used being of the type shown 
in Fig. 8. Fig. 9 shows a 75-kilowatt motor generator, 
made by Brown, Boveri, which,is installed at the works 
of the Northumberland Shipbuilding Company. 

There is much to interest in all the work being carried 
out by the two companies concerned in the supply of 
current from the Neptune Bank station. To give any- 
thing like a detailed account of it a!l would be far beyond 
the scope of this article, and would, indeed, take up more 
space than we could devote to it. We have been com- 
pelled, therefore, merely to indicate the general nature of 
the whole. The supply has started well, and there is no 
doubt whatever that the demand for power will grow 
enormously—probably more quickly than the engineers 
will be able to meet it. 

Congratulations for the general success of the whole 
scheme are most certainly due to Mr. J. S. Watson and 
Mr. A. B. Walker, the general manager of the electrical 
company and the general manager and engineer of the 
gas company respectively, as well as to Mr. Charles 
H. Merz, the consulting engineer to both schemes; nor 
must mention be omitted of Mr. H. L. Riseley, who was 
the resident engineer for the construction of the Neptune 
Bank Power Station, or of Messrs. Sandeman and Mon- 
crieff, who were the architects for the Power Station 
Buildings. 

In the first portion of this article we inadvertently 
stated that governors of the Proel type were employed. We 
should have said of the Whitehead isochronous type. 

Just before going to press with the foregoing article 
we learn from Newcastle that at the present moment the 
total power in motor installed and supplied from Neptune 
Bank is 4000 kilowatts; no private lighting is as yet 
done from the station. The furthest point to which a 
supply is sent from Neptune Bank at present is five 
miles, 
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SECTION 1V.—NAVAL ARCHITECTURE. 

THE papers read in this section did not possess much 
general interest. That by Mr. Normand, for instance, is, 
it will be seen, extremely mathematical. Of the three 
papers read on Tuesday, the 3rd inst., two out of the 
three were read by the secretary of the Institution, in 
the absence of the authors, a circumstance to be 
regretted, as, under these conditions, points raised during 
the course of the discussion which ensued could not be 
replied to by the authors. 

Sir Nathaniel Barnaby’s paper, ‘‘ The Chief Character- 
istics of the Naval Development of the Nineteenth 
Century,” of which we give an abstract, was the practical 
outcome of a resolution arrived at by the members of the 
Institution of Naval Architects during their meeting at 
Glasgow in June last. This resolution was to the effect 
“that the authorities of the Admiralty should be 
approached with a view to the appointment of a com- 
mittee of Admiralty officials, shipowners, and ship- 
builders, to discuss the best method of constructing a 
combined naval and mercantile marine.” Sir Nathaniel 
Barnaby explained how the introduction of iron into the 
construction of ships had separated the war vessel from that 
of the mercantile marine; as, in the early days of this most 
important modification in the nature of constructive 
materials, it was deemed by the Admiralty impracticable 
to extend the innovation—safely—to a ship of the Royal 
Navy; this decision resulting in the development of the 
iron ship for mercantile purposes alone, whilst the Navy 
still consisted of ‘‘ wooden walls,” even up to 1860. The 
application of side armour to wooden vessels, and not to 
iron, further emphasised the distinction between the 
fighting ship and the merchant steamer as classes 
entirely irreconcilable. Sir Nathaniel’s argument as- 
sumed that the situation at the present day was ma- 
terially changed—that a distinctive character in regard to 
the methods of construction observed in the two schools 
of ship-building no longer need exist, and that efforts 
might now be usefully made to assimilate the features of 
the merchant ship with those of the war vessel, so that 
every properly constituted cruising ship in the mercantile 
marine might be a fighting factor in the naval strength 
of Great Britain. A most exhilarating programme truly. 


The century through which we have passed will be known to 
future generations as the age of steam. During the century men 
have passed from the speeds on the water, which have endured 
for long ages without change, to speeds considerably more than 
twice as great as the highest while ieee been reached before. 
And, connected with these steam speeds and with the indepen- 
dence of the elements which steam gave to the navigator, roads 
have been opened for commerce by new waterways connecting 
separated oceans. 

It may possibly be known also as the age of steel. It was the 
abandonment of wood as a building material which made it possible 
to give to ships great length and gigantic propelling machinery. 
With wood as the building material neither great dimensions nor 
high speed could have been given to screw-propelled ocean steam- 
ships. But it is proposed to direct attention to some les3 marked 
characteristics. They are— 

(1) The separation and differentiation in the types of ships for 
commerce and for war were the principal notes of the last half of 
the century. During the earlier half of the century, and for all 
time before that, ships for commerce and for war were built of the 
same materials, were subject to the same injuries, and were 
capable of being as successfully defended as ships of war. It was 
the use of iron in the construction of the merchant ship which 
created the first ground of distrust on the part of the Lords of 
War. They held that iron-built ships would never be able to fight, 
and all provision for arming the mail ships and putting them under 
military control therefore ceased. The use of side armour on the 
fighting ship put the merchant sh‘p more completely out of court, 
so that the naval war authorities ceased to take any interest in the 
way in which the merchant ship was built or manned ; ard the 
two classes drifted so far apart that there really was in the end no 
fighting power in even the largest merchant ships of any country. 

(2) The century has, however, seep, during the last five and 
twenty years, Cistinct signs of a tendency to suppress this new 
feature, aid raise the pcsition of the merchant ship. So we see 
again the ships for war and for commerce built of the same 
materi:ls, with equal speeds, and capable of being alike efficiently 
armed and deferded. The merchant ship will more easily reach 
high speeds ard wide ranges of operations than the war crviscr, 
and will always be adopting for its own purposes devices for in- 
creasing both these advantages. It will always have, mcrecver, 
this great feature in its favour, that, as the march of events 
gradually forces slower ships out from the front rank, they will be 
able to find satisfactory employment in inferior ranks. But the 
regular war cruiser must be first or nowhere. It is clear, there- 
fore, that the war navies must incorporate these fast merchant 
ships. During the last session of the Institution of Naval Archi- 
tects and Marine Engineers, held in this city in June, it was 
resolved that a committee of Admiralty officials, shipowners, and 
shipbuilders ought to be formed to discuss the best method of con- 
structing a combined nava! and mercantile marine. Steps will be 
taken by the Council cf the Institution to give effect to this, andit 
will be obvious that it may be efficiently helped by expressions of 
sympathy in this matter on the part of other institutions of 
engineers. 

(3) Another characteristic is the appearance of a desire, and of 
measures for giving effect to it, that war should be rendered as 
little onerous as possible to the Powers with which the belligerents 
remain at peace, and that the operations of war should be confined 
to the regularly organised forces of the belligerents. This desire 
led to the rule, ‘‘free ships, free goods,” and to the abolishment 
of privateering, rules which now so widely prevail. It led further 
to the acceptance by several of the foremost maritime Powers that 
‘the private property of subjects or citizens of a belligerent on the 
high seas should be exempted from seizure by the public armed 
vessels of the other belligerent, except it be contraband.” Although 
this has not advanced beyond a pious opinion strongly held, it is 
apparently ripe for international acceptance. 

(4) The century has been marked by the rise of new naval 
Powers, which have either achieved or are destined to greatness. 

(5) It bas been marked by the influence of international co- 
operation upon naval development, as, for example, by the 
formation and labours of such societies as those constituting this 
Congress. 

Mr. John Scott, of Greenock, who took part in the 
discussion which followed, was able to add a good deal 
to the catalogue of reasons for the divergence which had 
taken place, in the early part of the century, between the 
respective modes of construction followed for warships 
and merchant vessels. His memory carried him back to 
the discussions which arose at that period as to the 
policy of abandoning ‘ wooden walls.” The introduction 
of iron steamers as vessels of war was discountenanced 
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in consequence of the enormous weights which were 
‘used in the construction of the propelling machinery, 
and which made it impossible for vessels to carry sufti- 
cient coal for the excessive consumption entailed by the 
use of such machinery during long periods at sea; also, 
moreover, cramping the space required for berthing, 
armament, ammunition, and stores. There were, 
nevertheless, fine vessels which were built at that 
period, and they did duty as transports well. But most 
of them ended their days as sailing ships, it having been 
found more economical to convert them. During the 
transition period which followed, all of our wooden ships of 
the line were fitted with auxiliary screws, horizontal 
engines of low pressure being placed beneath the orlop 
decks, so as to be entirely secure from the possibility of 
destruction by projectiles which might penetrate the sides 
ofthe vessels. Atthe end of the Crimean War, however, a 
return was made to iron steamer construction in the 
Warrior, and subsequently in the Black Prince, and it has 
progressed since with persistent success. The machinery 
question had been the difficulty at first, and it appeared 
to be still unsolved. Mr. John Scott’s remarks possessed 
a special value, as he was practically the only person 
present who could follow in its entirety the full text of 
Sir Nathaniel Barnaby’s historical analysis—an analysis 
which will, we venture to say, influence the opinion of 
the majority of those who are interested in the future of 
ship construction, and in a scheme which may render 
every important increase in the mercantile marine a 
distinct increase of power to the Navy of our Empure. 

Professors Capper and Biles surveyed the question from 
two distinct points of view; the former, historically, as 
reviving the old matter of difficulty which had been ex- 
perienced in very early days, on land, when armour was 
employed to protect life, but was abandoned because 
the projectiles which were introduced were too much for 
its resisting power. Practically the same thing had taken 
place in the Navy, with the extraordinary result that a 
committee had now been formed to inquire whether the 
mercantile marine should not be harmonised with the naval 
marine, so as to have ships which would be applicable to 
both services. It seemed inevitable that, even in a dis- 
tinctive class, such as that of battleships, they could not 
be made absolutely invulnerable against the improve- 
ments which took place in projectiles from time to time. 
Mr. Biles followed up the historical analysis, but showed 
how practical efforts were made to meet the difficulty 
alluded to—in the construction of ships of war—by the 
concentration and thickening of the armour in vital 
parts of the ship, the process culminating in the 
Inflexible, with her central citadel covered with armour 
plates 24in. thick. The development went on until 
the 100-ton gun was reached. Since that time extent 
of armour, instead of thickness, became the fashion, 
which had now greatly enlarged the armoured surfaces of 
such ships as the London and Leviathan. This step had 
been taken in consequence of the enormously increased 
penetrative power of the guns employed, more particu- 
larly of secondary character, it being practically admitted 
that the heaviest projectiles could not be denied an 
entrance. At the present moment every effort was being 
made to protect the man behind the gun, but no one 
could anticipate what would be the future answer to the 
question of gun power versus armour resistance, or as to 
the possibility of reverting to unarmoured vessels. We 
were perhaps realising that protection to the fabric of the 
ship was of less importance than the security of the ship’s 
crew. 

The discussion of M. Normand’s paper, upon ‘“ The 
Determination of the Displacement and Dimensions of 
a Ship,” in accordance with a given programme of require- 
ments, which will be found on page 311, was not of an 
important character. Professor Biles considered that 
the formula generally adopted by employing a fixed co- 
efficient associated with length, beam, depth of hold, 
displacement, and draught in relation to the under-water 
body of the design under consideration, which he repre- 
sented by ratios upon a black-board, was far more simply 
employed than the somewhat complex arrangement pro- 
posed by M. Normand. It appeared to be the opinion 
of the few speakers who joined in the discussion that the 
coefficient of 3°60, proposed in the paper to be applied 
to all the elements dealt with, might vary very consider- 
ably when applied to war vessels of very dissimilar under- 
water form and character. 

Mr. Edgar C. Thrupp’s paper upon the “ Hydraulics of 
Resistance of Ships,’”’ of which we give an abstract, met 
with a good deal of opposition. It was quite clear that 
members were not prepared to sit still and hear their 
pet theories as to skin friction and wave-making 
resistance demolished; and Professor Hele - Shaw 
severely criticised the paper, declining to accept Mr. 
Thrupp’s revolutionary theory without further investi- 
gation and additional experience. 

Tais pap2r investigates a phenomenon in the laws of motion of 
water which may be briefly stated as a divergence from the laws 
of stream-line motion enunciated by Poiseuille, Osborne Reynolds, 
and others, when the dimensions of the channels give hydraulic 
radii exceeding 2in. It is well known that the friction of water 
moving in small pipes at low velocities is approximately propor- 
tioned to the velocity, and that at a certain ‘‘critical velocity” 
the law changes, and the friction varies as V% or V+, and at still 
higher velocities it settles down to V2 or V1, Osborne Reynolds 
enunciated the “law” that the critical velocity varied in simple 
inverse proportion to the hydraulic radius. 

The author has found, by experiments on channels of various 
siz2s up to about 8ft. in hydraulic radius, that for radii of 2in. and 
upwards the critical velocity increases with the hydraulic radius, 
and he finds numerous indications of the phenomenon in published 
records of hydraulic experiments, notably in those of the Mississippi 
River Commission, carried out at Carrollton, in water about 60ft. 
deep. Confirmation of the author’s conclusions is afforded by a 
stady of the nature of channel beds, and the scouring power and 
silt-carrying capacity of water flowing at various depths, The 
depths and velocities which occur in channels where the beds are 
accumulating very fine silt agree closely with the critical veiocity 
conditions arrived at from surface slope and velocity measurements. 
Tne scour is, therefore, clearly due to the change fro: stream-line 
to sinuous motion. 

Mathematical theories as to the velocity required to move solid 
particles in water have entirely failed to agree with observed facts 





in large channels, for there are innumerable instances where the 
velocities—at the bottom of the channels—are sufficient, according 
to ordinary text-book theories, to roll along large cubical boulders, 
whereas, in fact, they hardly disturb fine silt or sand. 

The problem of the resistance of ships is intimately connected 
with this critical point phenomenon, and also with certain wave 
motions, which the author has also found experimentally to differ 
from the accounts given by some eminent writers. It is generally 
accepted that the experimental model system of estimating a ship's 
resistance according to Froude’s method, based on Newton’s 
principles of ‘similar motions,” is the best system known ; but 
even that method uires some ‘‘doctoring ” to make it fit into 
the results of actual trials. The discrepancies are due, in the 
author's opinion, to the fact that the motions of the water past the 
model and past the ship at the so-called ‘‘correspondiog speeds” 
are not precisely similar motions, owing to the critical velocity law 
which rules the motions within the limits of speed at which such 
trials are usually made. 

Tbe custom of calculating all the known sources of resistance on 
some definite basis, and of calling all the rest ‘‘ wave-making 
resistance,” is condemned, and ‘the author contends that the 
assumptions usually made in estimating the ‘‘skin friction” of 
ships are not warranted by ascertained facts in other departments 
by hydraulic sci For inst , it can be shown that the friction 
per square foot of wetted surface in a pipe or open channel depends 
not only upon the velocity of the water, but upon the dimensions 
of the channel, and the nature of the motion. To attribute all 
the obscure features of ship resistance to ‘‘ wave action” is mis- 
leading, as the production of waves may be only an effect, and 
not the cause of the obscurity. 

It is true that Froude’s experiments with models having various 
lengths of parallel body showed great fluctuations in resistance 
coincident with the existence or absence of the crest of a transverse 
wave near the stern of the model, but the question arises as to 
what the position of this wave depends upon. The fact that some 
ships have had their performances improved by the insertion of 
an extra piece of parallel body, and also the experiments of De 
Mas in France on various lengths of canal boats, go to show that 
large difference in lengths may make practically no difference in 
the resistance. 

The author describes some experiments he has made on the 
motion of groups of waves resembling the transverse waves which 
accompany a ship, and which prove to be quite different from 
the laws of motion of groups of waves as held by Lord Kelvin, 
Lord Rayleigh, Osborne Reynolds, and others, and he dissents 
from many of the statements they have made with regard to this 
subject, and gives a description of the main features of the cur- 
rents and waves produced by the motion of a ship, which are, in 
his opinion, more consistent with all the observed facts available 
for the formation of a correct theory of the hydraulics of the 
resistance of ships, 





The abstract of Professor Biles’ paper, read on Wednes- 
day, September 4th, on ‘‘ The Equipment of a Shipyard,” 
which we give below, is so brief that it is necessary to 
supplement a few of his remarks. 

After describing photographs upon a screen of the 
various tools mentioned in the abstract, he went on to 
say that among the more recently invented tools was the 
joggling machine, which was essentially a pair of rollers, 
each having a flange like a railway tire and overlapping 
oneanother. The saving of time and expense effected by 
joggling the edges of plates, instead of fitting liners or 
filling in pieces, was evident. There was also a con- 
siderable saving of weight in large steamers, but for the 
smaller types, with few decks and thin plates, the loss 
of displacement due to the outside strakes almost 
counterbalanced any saving in weight due to the absence 
of liners. There was an increase to the wetted surface 
of the vessel, and this became important at high speed. 
A disadvantage of joggling was the tendency to crack 
where the joggling was severe, and also that some- 
times plates did not bear properly. A machine 
which had produced very satisfactory work was 
that for bevelling. Hydraulic power was not ac- 
companied with serious difficulties from climatic con- 
siderations, frost being not severe or of long duration ; 
it was now largely employed. Hydraulic riveting was 
now almost universal—applied to almost all parts of 
ships. Pneumatic tools have not been used to any great 
extent in British shipyards, but in America hand-riveting 
and caulking had been in a number of cases entirely 
superseded by such tools. The present type of tool 
seemed to work well in the smaller size of rivets, but 
with three or four-ply riveting, especially with many 
plates, there seemed to be a difficulty in closing up the 
work. Important changes had been made in handling 
material. Hoisting and depositing material by the old 
method was by derricks worked with steam winches. 
Latterly hydraulic gear has been used. Another method 
was by means of a cantilever travelling crane. A third 
used in the building of the Oceanic by Messrs. Harland 
and Wolff—was a large travelling gantry running on rails 
at each side of the vessel for a part of its length. A 
further method was that of a framework which was 
capable of supporting travelling and other cranes, built 
over the entire length of the vessel. Of all methods this 
was the best. 


The necessity for constant improvement in labour-saving tools is 
called attention to. The division of the work of a shipyard into 
iron and woodwork sections is discussed, and further consideration 
is given only to some iron-working tools. The structure of a ship, 
and the method of shaping the different parts, are described. 
Descriptions, with an illustration of each, of the following 
machines and tools are given :—Punching, shearing, countersink- 
ing and planing machines ; plate-bending rolls and straightening 
rolls; plate edge planing, beam bending, joggling, and bevelling 
machines ; hydraulic punching, shearing, flanging, and riveting 

hines ; p tic tools for riveting and boring, and a few 
electric-driven tools. The general subject of cost of production, 
and the relation between design of structure and shipyard plant, 
are discussed. The general arrangement of plant in a shipyard is 
described, and the principal considerations determining the rela- 
tive positions of, numbers, and power of different machines are 
discussed. The general transportation plant of a shipyard is 
described. The illustrations, about eighty in number, are all 
lantern slides, 

Works of this kind, like all others, differ in size, in arrange- 
ment, and in many other respects so much that each case must be 
taken and considered in detail by itself before any reliable con- 
clusion can be arrived at as to the advantages in that particular 
instance. 

The conditions ruling in a shipyard are so different from those 
in an engine works that it will be convenient to consider the two 
separately, and also to take the latter part first. 

Engine works,—The advantages claimed for electrical driving in 
marine engine works may be conveniently classified under three 
heads, viz.:—(1) Saving in cost of power; (2) flexibility of the 
system ; (3) increased output. 

(1) In considering this subject, the saving in cost of power is 








too often looked upon as the only aioringe to be gained, and the 
advantage is treated lightly because the whole cost of power in a 
work of this class only bears a very small proportion to the 

other cost of production. It must, however, be evident that 
if the gage gained under the other heads are such as 

to result in substantial increase of output and diminished cost 
of production, they are of much greater importance, than the 

saving in cost of power. The saving to be effected in the cost of 

power may be considered under two heads: (1) The saving in 
power production; and (2) the saving in distribution. By 

the adoption of a central power plant with boilers and engines 
grouped together upon a suitable site, it is possible to use with 

advantage all appliances for getting cheap power, and thereby effect 
considerable reduction in the amount of steam used per horse- 

wer generated. This saving is placed by several authorities, who 

con investigated the subject, at from 30 per cent. to 50 per cent. 

In order to appreciate the saving uader the head of distribution, 

it is necessary to consider the circumstances in each case. Under 
the old system of driving, this loss consists of evaporation from 

steam pipes, losses in main shafts, belting, bevel gearings, &c.; and 

it is evident that these losses are practically constant at all loads, 

and bear a very much higher proportion to the total power when 
only partial load is on the plant. In the case of the electrical 

system the distribution by means of wires or cables takes the place 
of the steam pipes, main shafts, main belts, bevel gearing, leaving 

in most cases only short lengths of straight shafts. The losses in 
the wires are such that they fall cff in greater proportion than the 
load falls off, and therefore bear a more or less constant proportion 
to the power being used. The saving to be effected by this means 
at full load will probably not exceed 5 per cent. or 10 per cent., 

but at all other times, when the load is other than the maximum, 

the saving will be much greater. : 

(2) Under the second head of the advantages of this system of 
power, ‘.¢., flexibility, little need be said further than indicating 
the possibilities. The use of separate motors for large tools, or for 
small groups of tools, enables these to be placed in the most suit- 
able positions for convenient handling of the materials, irrespective 
of the position or direction of line shafts, &c. The advantages to 
be got by the extended use of portable tools, more especially in 
heavy work, is very great, the time and labour of shifting and 
setting the tools in many instances being very much less than if the 
heavy castings have themselves to be shifted frequently. The flexi- 
bility of the system is also of great advantage in the extension of 
works. 

(3) It is more difficult to appreciate the advantage of increased 
output, and it is by no means easy to demonstrate it, but there 
has been. on various occasions when the subject has been discussed, 
considerable testimony by those who have adopted the system, 
that not only a very substantial increase of output is obtained, but 
also at a very considerable reduction of cost for labour. Among 
other causes for this improvement we have already seen the advan- 
tage of being able to place tools in the most convenient situations, 
and the possible large use of portable and semi-portable tools, 
several of which may be at work on the same piece of machinery 
simultaneously. The absence of a considerable amount of belting 
and shafting also admits of more extended and free use of overhead 
cranes, and such cranes are more speedily operated themselves by 
electric power. A further advantage is obtained from the fact that 
individual machines can more easily be driven at their most 
economical speed by electric driving. p ; 

Shipyards.—It is evident that ali the advantages claimed in the 
case of engine works are greatly enhanced when the working of 
shipyards is considered. The same principles may be applied as 
in the other case, and it is unnecessnry to consider them more in 
detail ; but the advantages to be obtained by the flexibility of the 
system reach their maximum in a shipyard as compared with any 
other industry. The tools themselves are, as a rule, of a heavy 
class, which can most conveniently and economically be driven by 
independent motors, and may thus be disposed in such positions as 
to reduce to a minimum the handling of the raw material. With 
the increasing size of ships, and corresponding increase of weights 
of the component parts, this is of the greatest importance. Further 
advant may be obtained in a shipyard by the facility with which 
electricity may be applied to all forms of gantries, cranes, or other 
lifting appliances used in the erection of ships. Portable tools may 
be applied on board the ships during construction, and temporary 
workshops with semi-portable tools fitted up on board. — 

Equipment.—Here, also, it is only possible to deal with general 
principles. Broadly speaking, there are two systems which may 
be adopted, viz., the continuous-currentsystem, and the multi-phase 
alternating-current system. As —— the actual driving, either 
system is suitable for the shipbuil ing industry, and each system 
has advantages peculiarly its own ; the outstanding advantage in 
favour of the continuous current is the fact that motors of this 
class can more easily be adapted to run at varying speeds. On the 
other hand, there are several advantages with multi-phase current 
for work of this class. The starting arrangements are very simple, 
especially with small motors; the moving parts are of strong 
mechanical construction, and less liable to damage by overloading ; 
and there are no brushes and commutators requiring attention. 
There is very little between the systemsas regards cost and efficiency. 
The question as to whether single motors on each machine tool, or 
group driving by means of short shafts should be adopted is 
of the greatest importance as regards economy in working. In the 
class of works under consideration there is, as a rule, not much 
difficulty in arriving at a decision. Unless in the case of special 
portable tools, it is not economical to employ motors of less than 
5 horse-power. Below this size the cost of motors per horse-power 
increases very rapidly and their efficiency decreases very rapidly, 
and in addition, where machines are worked intermittently and at 
varying powers, it is ible by suitable grouping to arrange a 
motor of, say, 10 or 20 horse-power upon a shaft to drive machines 
which, if supplied by separate motors, would require an aggregate 
of more than double that power. Single motors may be employed 
in the shipyard to greater advantage, but the tools in this case are 
of such a class that in very few cases will smaller motors than 5 
horse-power be required. It is impossible to consider the question 
of cost of installation in a general way, as it will vary in every case 
according to circumstances. In conclusion, it may be confidently 
asserted that in the case of starting new engine shops and ship- 
yards, it is undoubtedly the best policy to adopt electrical power, 
and that in most cases it will pay to make the change in existing 
works, 

Mr. H. M. Napier and Mr. de Rusett spoke with con- 
siderable warmth of the value of both papers which had 
been read. It was remarked that the dockyard equipment, 
just described by Mr. Biles, rendered it possible to deal 
with plates of far greater size than those originally 
employed, as the gap of the punching and other machines, 
for instance, was double the size of that formerly in use ; 
but sufficient attention had hardly been given, in the 
equipment of some of the shipbuilding yards, to the impor- 
tant question of lifting power devices. They were glad to 
see the value which Mr. Biles attached to this branch of 
the subject of equipment. Difficulties had been 
experienced with the workmen in regard to the proper use 
of lifting appliances, but the men had now found, however, 
the great value of overhead lifting gear, and it was possible,. 
consequently, to make modifications in prices. Such 
modifications had been checked at first by the enhanced 
price of the improved and larger steel plates, but this condi- 
tion eventually righted itself. At one time it had actually 
been found necessary to abandon the use of the new 
Sg employed in the lifting and manipulation of 
plates, such as overhead cranes, and the new cantilever 
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crane at the Wallsend Works, by means of which the | 


simple device of dropping materials where they were re- 
quired was brought about, and the old painfully-slow method 
of lifting plate by plate by hand labour was reverted to ; 
but the men soon found that this was to their own serious 
disadvantage, and conceded to the masters their reason- 
able share of the extra profits made by the use of the 
overhead system. As regarded the second paper, it was 
universally admitted that electricity was the best friend 
of the shipbuilder, but the installations had been in many 
instances of too limited a character, small motors and 
low power were of little service. It was possible for one 
machine alone to call so largely upon the power as to 
send it up 100 ampéres in a single movement. As much 
as 15 horse-power was required for each machine. 
was required about the country was a series of large 
central supply stations at all the centres of industry; and 


the works of the large power-supplying companies might | 


advantageously be placed near the coal supply districts— | 
8 J I PP) ial, docks may be said to be seven in number. They appear to be:— | be denied, 


in fact, at the pit’s mouth. 
Mr. Gibson Bowles’ paper, ‘‘ A Memorandum on Float- 
ing Docks,” of which we give an abstract, came next. 


The floating dock has developed greatly and rapidly. It has 
passed through the same phases as ships ; has grown from wood to 
iron, and from iron to steel ; has increased in size, altered in form, 
and been as much improved in design and details as ships them- 
selves, The older types, such as the old Bermuda Dock, which is 
shaped like a capital U, with double sides and bottom, are even 
more obsolete than a battleship of that date—1868— would now be ; 
nor could that dock be thought of to-day as an adequate provision 
for to-day’s warships, 

The original floating docks were long iron vessels, with gates at 
each end, the whole thing floating on the water. The ship entered 
the dock at one end ; the gate was swung-to behind her ; she was 
shored up inside, and the water inside the dock pumped away from 
around her. This was a dock differing from the graving dock only 
in that it floated on the water instead of being hollowed out of the 
ground, Then came the lifting dock with open ends, which first 
sank in the water, was then pumped out, and raised the ship as it 
rose. Its typical form to-day is that of the large and powerful new 
Bermuda Dock, which is the type probably best adapted for general 
use. There are also the I.-shaped docks, which are of three kinds: 
(1) Off-shore docks connected by booms to piles ashore ; (2) deposit- 
ing docks with a floating outrigger ; (3) off-shore docks with a float- 
ing outrigger. The two latter are entirely floating, and wholly 
free from all connection with the shore. 


The floating dock is by no means in an experimental stage. It | 


has been at work for a century at least, though, like all other float- 
ing structures, it has only in comparatively recent days been 
adapted to modern needs, 


| 


| 
| 
| 





capable naval authorities, private and public, of all the maritime | 


Nor has experience of floating docks brought any decrease 
of confidence in them, but the contrary. We find that the British 
Government has recently ordered a new and larger one, costing 
£195,000 delivered on the Tyne, or £230,000 in all, delivered at Ber- 
muda. For it is to be towed to Bermuda to take the place of the 
one already there. This dock is self-docking, and is 545ft. over 
keel blocks, entrance 100ft., capable of taking vessels drawing 33ft., 
with a lifting power of 15,500 tons, We also find that the United 
States Government has recently ordered one 525ft. over blocks, 


nations, 


entrance 100ft., with lifting power up to 18,000 tons, for New | 


Orleans, where these docks have been tried since 1866. 

The floating dock has admittedly the merit of being capable of 
use in places where a graving dock would be either impossible or 
difficult of construction. But even in a place where either a 
graving dock or a floating dock is equally possible, the latter has 


What | Y°"Y important advantages of its own which do not belong to the 


former, as is evidenced by the fact that at many places where 


graving docks are not only possible, but are already in existence, 


floating docks have been added to them instead of other graving 
docks, 
The qualities of importance to be considered in a comparison of 


(1) Advantages and disadvantages of the general mechanical 
principle employed. (2) Cost, in which is included original cost, 
cost of up-keep, and cost of working. (3) Time required for the 
construction of the dock. (4) Mobility of the dock. (5) Adapta- 
bility of the dock for its work under all conditions, 

in construction of the dock, both as to time and cost. 


of time required to berth and safely dock an ordinary vessel under | 


ordinary circumstances. Each of the above qualities is then dis- 
cussed in detail in the paper. 

Finally, to sum up, the floating dock has been adopted, im- 
proved, re-adopted, and continually used by the most capable naval 
authorities, public and private, of all the great maritime nations ; 
it is used, and always successfully, at places where no other kind of 
dock can be placed, and at places where there are graving docks 
in constant work as well; it is mechanically advantageous over 
the graving dock to the extent of requiring only about one-fourth 


the latter's horse-power to do the same work ; it costs but one-third | 


as much as the graving dock of similar size to construct; it is 
but very little, if any, more expensive to keep up, and its main- 
tenance expenses amount to but 1} per cent. per annum on its 
prime cost; it may be constructed and delivered in a year with 
certainty ; it may be towed and moved, with or without a ship 
on board, as required in smooth water ; it can adapt itself to any 
condition of list or strain in which a wounded ship might find 
herself ; its total lifting power, by which alone it is limited, may 
always be exercised upon any vessel to the full; the contract for 
it—since there is nothing unforeseen to be allowed for—is certain 
to be adhered to ; and it will berth and dock a ship quicker and 
more advantageously—except only in case she required the serious 
disturbance of her heaviest weights—than a graving dock of equal 


Ht has been adopted by the most ' capacity, 


(6) Certainty | 
(7) Length | 


The discussion on this paper naturally embraced 
both views; that which was practically supported 
by the writer of the paper—the advantages of the 
floating dock—and the Admiralty, or graving-dock 
principle. Very naturally, those employed in the manu- 
facture and development of the floating dock had a 
| great deal to say in supporting Mr. Gibson Bowles. 

It was pointed out that the very crigin of a graving dock 
| was the considerable rise and fall of the tide in many of 
our tidal rivers, where a sufficient expanse and depth of 
| water to manipulate a floating dock did not exist. At 
| the port of Hamburg this condition did not obtain; 
| hence it was clear that the action of Messrs. Blohm and 
| Voss, in adopting the floating-dock system, by which 
| they were soon to have a dock capable of lifting 
17,000 tons, was to be commended. It was, however, 
| pointed out that the town of Glasgow had, on the other 

hand, put down a graving dock, and its usefulness 
j; appeared to be generally recognised. It could not 
however, that the initial cost of con- 
| structing a graving dock was enormous, whilst that of 
| a steel floating dock was vastly less, though the up-keep of 
| the latter was only } per cent. per annum, or a little over. 
| Rather more than necessary was said about the impos- 
| sibility of lengthening a graving dock and of the difficulty 
| of pumping it out when a small vessel is in occupation. 
| As a matter of fact, when the site for a graving dock is 
| judiciously selected, it is a simple matter to lengthen it, 
|} if required. At Portsmouth this has been done with ease 
and economy, because room was originally left at the 
bows ofthe docks when first constructed, a little excava- 
tion and the renewal of some brickwork and masonry 
being all the work requisite to be done. As to pumping 
out a graving dock, if the pumps are once set 
going, they may as well work for two hours as 
for an hour and a-half. It was admitted that 
the difficulty of moving about great forgings, such 
as the stern frame and other large weights, was a ticklish 
matter upon a floating dock, and that such appliances 
had to be insured, points which had not to be taken into 
consideration in the employment of graving docks. One 
point appeared to have escaped the observation of the 
several speakers. The relative advantages of floating or 
| graving docks appear to incline to one system or the 
| other, just according to the site where the docks are 
to be used. If labour and materials can be obtained 
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and worked economically, and the lining stone has not 
to be transported from a distance—take, for instance, 
Hongkong or Italy—the graving dock principle is the 
best. This has been already admitted at Aberdeen 
and Kowloong, in or near the island of Hong- 
kong, and at Spezzia, in Italy. As pointed out 
by one of the speakers during the discussion, this 
was impossible at Bermuda, owing to the nature of 
the soil to be excavated. It was said thata floating dock 
would last for fifty years. Surely this must be rather a 
favourable view to take of their lasting powers? The 
old Bermuda floating dock was certainly not a case in 
point. Altogether the discussion was very important, as 
thereis little doubt that the development of existing dock- 
ing accommodation is a most pressing necessity. What 
would the battleships of the United States or Japan do if 
there were no empty graving docks at Portsmouth to 
receive them when they required overhauling? The 
subject is one which was very properly laid before the 
members of the Institution during the Congress at 
Glasgow, and the vote of thanks which was accorded to 
Mr. Gibson Bowles, M.P., was a very hearty one. 


SECTION VI.—MINING. 


The twelfth annual general meeting of the Institute of 
Mining Engineers became Section VI. of the International 
Engineering Congress; it met in the Greek Lecture 
Theatre of the Glasgow University, and had presented 
to it an address from the President, Sir William Thomas 
Lewis, Bart., the annual report of the Council and 
seventeen papers, a few others being open for discussion. 

The President pointed out that prosperity in the coal 
trade still continued, and that the extraction was con- 
ducted with far fewer accidents than in former times ; 
the most painful source of accident, the falls of roof 
or sides, could be mitigated by more careful timbering 
on the part of the miner and by better lighting. The 
men were earning more, and, in fact, they received in- 
creases out of all proportion to the better price obtained 
for coal in prosperous times, and this high wage was upheld 
when times were bad, hence there was a constant increase 
in the cost of obtaining our fuel. It was therefore important 
to be on the alert if we were to hold our own, and coal 
owners and workmen should co-operate by adopting the 
best mode of working our collieries and preserving the 
enormous trade which had been built up during the last 
seventy years, and which afforded employment to 150,000 
workers in the year 1900. As regards the duration of 
our coal resources, he looked to more economical working 
and better utilisation in our engines and boilers as the 
most promising means of prolonging our supplies. Their 
seams should not be neglected as they are, nor should 
a vast amount of small coal be left in the mines as is 
the practice in some coal fields. 

The new President, Mr. James S. Dixon, was introduced 
to the meeting by Sir William, and took the chair amidst 
cheers. He thanked the meeting for the honour they 
had conferred upon him, and announced that realising 
that many workers in mines were anxious to acquire 
more and more knowledge about their art, he intended to 
endow a chair of mining at the Glasgow University. His 
offer has been approved by Dr. Stacy on behalf of the 
University authorities, and, to begin with, his endowment 
will amount te £10,000, and take the form of a lecture- 
ship at £300 a year; afterwards, if it works satisfactorily, 
it is to be raised to a professorship, at a much more 
adequate salary. The announcement was received with 
loud applause. 

** The Oil Shale Fields of the Lothians ’’ was the sub- 
ject of a paper read by Mr. H. M. Cadell. The carbon- 
iferous beds of the district include the coal measures, 
millstone grit, carboniferous limestone, and lower carbon- 
iferous sandstone series. The last-mentioned have a 
thickness of some 9000ft., of which the upper 3000ft. 
are oil shales. The shales yield ammonia as well as 
oil. Ten companies are working them with a total 
capital of nearly £2,000,000, and great credit is due to 
those companies, which have to extract their oil by 
ingenious processes, and compete with American and 
other oil producers who found their oil ready made. 

The same author read a paper on ‘“‘ The Carboniferous 
Limestone Measures of the West Lothians.’ These are 
about 3000ft. thick, are characterised by a great develop- 
ment of voleanic rocks which are understratified with the 
coal seams at parts, whilst there is no coal in some other 
paris of the district. 

The Jarquah Gold Field, Gold Coast Colony, West 
Africa, received attention from Mr. A. R. Sawyer. The 
gold deposits consist of beds of conglomerate, of quartz 
pebbies in a gritty or quartzite matrix, and are regarded 
by the author to be of a permanent character. 

Brickmaking was dealt with by Mr. George L. 
Allen; the manufacture of plastic clay bricks, dry press 
bricks, and the semi-plastic or stiff plastic system were 
described. Brickmaking must be corducted throughout, 
from getting the clay onwards, in a systematic manner, 
and in designing a brick works suitable material, situation, 
fuel, labour, water supply, and market must be taken 
into consideration. 

The second day’s proceedings was opened by Mr. E. D. 
Chester, by a paper on “ The Imperfect Pulverisation of 
Rocks by means of Stamping, and Suggestions for its 
Improvement.” He pointed out that the principal defect 
in the stamping operation was that it was impossible to 
bring the falling weight into direct contact with the 
material to be crushed; this he attributed to attempting 
to accomplish in a single operation what should be done 
in stages, and experiments had substantiated this assump- 
tion, for by crushing through a coarse screen with a high 
drop, and re-crushing the product with a smaller drop, 
much greater efficiency had been obtained from stamps 
with a better product. 

The connection of underground and surface surveys 
was dealt with by Mr. H. D. Hoskold and by Mr. E. R. 
Thompson. Mr. J. Obalski talked of ‘The Mineral 
Resources of Quebee Province.” This province has an 
area of 347,000 square miles, produces phosphate of lime, 





mica, plumbago, magnetite, titanic iron, felspar, copper 
ores, hematite, alluvial gold, asbestos, chromite, soap- 
stone, natural gas and oil, marble, building stone, Xc., 
but no coal. The total annual value of the crude pro- 
ducts at the mines represent £500,000, and they give 
employment to 5500 men. 

The “ Mining and Treatment of Copper Ore at the 
Wallaroo and Moonta Mines in South Australia’’ was 
the subject of a paper by Mr. H. Lipson Hancock. The 
mines have been in operation forty years, and the total 
value of the ore produced was over £10,000,000. 

Mr. H. W. Holbaum in his paper on ‘A New Diagram 
of the Work of Mine Ventilation,” applies Watt's 
theoretical diagram of the work of a steam engine to 
indicate the work of the air in mine ventilation. 

In a paper on “* Alternating Currents in Mining,” Mr. 
Sidney F. Walker advocated the central power station 
system with high-pressure steam and electric distribution 
instead of the numerous separate steam engines and 
boiler plants now in use in many collieries. The arrange- 
ment, he considers, would prove economical, especially 
when a group of collieries belong to the same owner. 
Alternating currents up to 60,000 volts were in use in 
America, 

‘* Coke-making at the Oliver Coke Works” was the sub- 
ject of a paper by Mr. Fred. C. Keighley, superintendent of 
the Oliver and Snyder Steel Company. He describes 
the plant in use—which, strangely enough, is of the bee- 
hive pattern—but it is not new. The works are near 
Uniontown, Fayette County, Pennsylvania, U.S.A. 

The papers were mostly lengthy and well illustrated. 
Several had to be taken as read. The proceedings ter- 
minated with votes of thanks, including a special one to 
the President for his munificent gift. 

Numerous works, &c., were thrown open to the 
members of the Congress, amongst others Messrs. Dubs’ 
locomotive works, where many recent splendid machine 
tools were to be seen at work alongside ancient but trusty 
companions of more mature years. The visit was very 
hurried, but we were impressed with the precision and care 
bestowed on the work, and also of how an old works can 
be made efficient by modern additions. 

The works of Messrs. Edward Chester and Co., of 
Renfrew, were a remakable contrast—everything of the 
newest, the buildings of iron framework with corrugated 
iron covering, everywhere the most recent and attractive 
engines and tools, and buildings conveniently arranged 
with sidings from the Glasgow and South-Western main 
line in all the shops; rope-driven travelling cranes in the 
foundry and machine shop ; power cranes to all the large 
tools, and hand cranes to the smaller ones. The works 
are situated at South Renfrew, and comprise a foundry 
200ft. by 120ft. with two cupolas, capable of dealing with 
ten tons an hour; a smithy, 100ft. by 100ft., with two 
25 ewt. steam hammers ; machine shop, 250ft. by 125ft., 
with a fine display of modern tools, including a boring 
machine designed for boring Corliss cylinders and their 
ports simultaneously; a planing machine capable of 
planing four mortar boxes for a stamp mill at one time, 
and several others. The machine shop is driven by an 
American Corliss engine, which also serves the foundry. 
There is a mill-house with a complete 5-stamp battery 
seen at work, with vanners and cyanide tanks ; one of the 
latter, 26ft. in diameter, is built of iron plates fitted 
together by means of packed grooves, and held in position 
with the wooden bottom by means of strops. There are all 
the necessary accessory buildings, including office and 
drawing-office, the latter, cleared for the purpose—-for the 
entertainment of the visitors ataluncheon. The company 
makes mining machinery in particular, but also does other 
work. Some large air compressors and engines were in 
progress to completion, in which some special valves 
were introduced. The firm is also making a new type of 
crushing rolls, which Mr. Chester had described during 
the meeting, and of which a description will be given in 
due course. 

Messrs. Alley and MacLellan’s Works also much 
impressed those who saw the delicate operations 
connected with the making of their valves, Sentinel 
steering engines and gears, and their high-speed engines 
attracted particular attention. These works, with the 
exception of the raw material, produce everything 
that is turned out from them, and they comprise an 
iron foundry for light and heavy castings, turning out 
200 tons of castings a month; a dressing shop; a brass 
foundry, with an output of 10 to 12 tons per month, for 
the firm’s use only; brass-finishing shop; machine shop ; 
testing shop, valve shop, despatch yard, and various 
accessory buildings and stores. The works were started 
in 1878; they employ 650 men, and complete each month 
from fifty to sixty engines of all sizes, and 130 tons, or 
1200 to 1500, steam and water valves, averaging Sin. 
diameter. The works were employed at the time of our 
visit on seventy high-speed engines, 1500 horse-power 
together; four surface condensers, 8700 horse-power 
together; and r..ny steam-steering gears, steam cap- 
stans, ash hoists, &c. The firm publish an attractive 
account of the works. 


SECTION_IX.—ELECTRICAL, 


On Thursday, September 5th, the proceedings in 
Section IX. were opened at 10 a.m., by Mr. Langdon, the 
president, who took the opportunity of stating that the 
National Physical Laboratory would be opened at the end 
of the year. A Parsons 60-kilowatt turbo-generator would 
be used to avoid vibration, and the work of the Alloys 
Committee would be continued. Professor Glazebrook 
desired it to be known that the Laboratory would under- 
take the testing of the elastic properties of alloys, pressure 
gauges, steam indicators, &c. Sir Andrew Noble has 
presented a dividing engine, and Dr. Stanton is the 
superintendent of the Engineering Department. 

The paper by Mr. M. R. Field, upon “ The Relative 
Advantages of the Three, Two, and Single-phase Systems 
for Feeding Low-tension Networks,” was then read in 
abstract. This will be found upon page 316. The author 
did not recommend the three-phase system for lighting 





pure and simple. This paper gave rise to a good 
discussion. 

Herr Kolben, Prague, had been in favour of the three. 
phase system for ten years. In his opinion, it would be 
used finally not for power only, but for light and power 
together ; it is especially suited for railway work, but not 
yet fitted for tramways. He did not think it would do 
for the Metropolitan Railway,as so much energy would 
be lost in regulation. No headway was made with the 
use of direct current in the United States of America for 
tramways until the series parallel system of control was 
invented. In Prague both light and power are supplied 
on the three-phase system at a frequency of 50 alterna. 
tions from one set of bus bars. 

Prof. Carhart said that two-phase was very little used 
in the United States of America, but three-phase was 
being adopted. It was quite possible to use a frequency 
lower than 50. He had seen 5000 horse-power in use for 
lighting at the Buffalo Exhibition with a frequency of 
25 alternations, and the fluctuation was trifling. Direct- 
current arc lamps are now giving place to alternating 
enclosed arcs. The open type is rapidly disappearing 
altogether. Arc lamps can be run in series on the three- 
phase system. 

Mr. Esson said it ought to be realised that the three- 
phase system with an earthed neutral does for the alter- 
nating system exactly what the three-wire system did for 
the direct-current system. His opinion was that the last 
single-phase station had been erected some time ago. 

Dr. Sylvanus P. Thompson cited the case of the Metro- 
politan Electric Supply cr get which has put down a 
two-phase plant, but is using only one-phase temporarily. 
There is, of course, great difficulty in changing a system, 
and transformers for high frequency will not do for low 
frequency. He favoured the use of a tri-phase system, 
putting the lighting upon one phase with potential kept 
constant and letting the potential of the other two phases 
vary. 
ine a few questions had been put, Herr Blathy, 
Prague, favoured the use of the tri-phase system for 
tramways, with the motors fed direct off the conductors. 
He had just inspected an electric railway for which the 
plant was furnished by Ganz and Co., and it would be 
open to the public in six weeks. It was sixty-five miles 
long, and the speed would be forty miles per hour for 
passenger traflic, and twenty miles for goods. This rail- 
way had been worked by steam locomotives for many 
years, and the electric locomotives would haul the same 
trains as were in ordinary use on the old system. The 
sub-stations on this railway were four miles apart. As 
to the difficulty of regulating lights fed off a three-phase 
network, there was, of course, no difficulty if the lamps 
were grouped in threes fed off all the phases, and a 
frequency as low as 10 might then be used. 

Mr. Geipel had tested a three-phase system with all 
lamps on one phase, and got a variation in potential of 
only 2 per cent., and Mr. Field stated that at the Pink- 
ston station in Glasgow two of the generators had at 
times got quite out of parallel, but the rotaries still re- 
mained all right. 

Mr. Hobart’s paper, entitled “‘ Modern Commutating 
Dynamo Machinery, with Special Reference to the Com- 
mutating Limits,’ was then read in abstract; and then 
Mr. Mavor’s paper, entitled ‘‘ Continuous Current Dynamo 
Design,” was also read briefly. The discussion upon 
both papers was taken together. 

Mr. Gisbert Kapp thought Mr. Mavor’s paper showed 
that there was still a demand for direct-current machines. 
No rule could be given for depth of slot, as a shallow slot 
would be best for a potential of 1000 volts, which was 
probably the limiting pressure, and a deep slot would be 
best for a railway generator. He used a rough formula 
for obtaining the power, which was as follows :— 

eee Sa _n D is u 

Power in kilowatts = C x (00) Lis 100 
D being the diameter of the armature and L its length, 
both in centimetres, and u the revolutions per minute. 
C is a variable constant, having values from 0°6 to 2-6, 
the lower for a small and not very well-designed machine, 
and the higher for a large machine of good design. 

Professor S. P. Thompson thought Mr. Mavor’s energy 
factor rather suspicious, and proceeded to give some 
formule which he thought preferable, he then discussed 
the action which takes place during reversal of the current 
in the commutator, and concluded that the matter should 
be further investigated. 

Mr. Chamen said those who visited the Port Dundas 
station would see engines of 1200 horse- power running at 
230 revolutions per minute, and 2400 horse-power at 180 
revolutions. He considered the difficulty with the com- 
mutators was purely mechanical, and due to expansion. 

Mr. Crompton supported Mr. Mavor’s views, and Mr. 
Sayers thought it was very difficult to compare a number 
of machines of different sizes giving the same voltage, as 
each machine really belonged to a separate series. 








THE Locomotive PortroL1o,—Those who are admirers of the 
locomotive engine—and there are many who lay claim to no special 
engineering knowledge—will be pleased to learn that a portfolio 
has been produced by the Locomotive Publishing Company, 
Limited, Charing Cross-road, which contains ten beautifully- 
executed coloured plates of typical English engines. All the 
plates are worthy of frames, and the price at which they are issued 
is moderate, The same firm has published a booklet on ‘‘ Great 
Western Expresses in 1900,” which, besides containing an account 
of the express passenger service of this line, gives a coloured 
frontispiece of the Worcester express, 

NORTHERN POLYTECHNIC INstTITUTE, HOLLOWAY.—We have re- 
ceived a prospectus of this Institute for the session 1901-2, We 
note that there are four day schools open to boys and girls, 
specialising in science, commerce, technology—building trades— 
and housewifery respectively. The staff has been re-organised and 
strengthened, and a bers have technical training as well as 
educational. The fees are very low for a high-class secondary 
school. The ordinary day and evening classes have been carefully 
arranged to meet the requirements of the districts, and inquiries 
for new classes will be gladly received, and the classes provided 
should there be sufficient demand in addition to the 150 classes 
already established, 
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Tne British Association, as we stated in our last week's 
issue, assembled this year in Glasgow, and the gathering, 
although comparatively small, numbering 1912, was 
representative. Several familiar faces were to be seen, 
both of those in the higher and lower ranks of science, 
and of those not exactly included in either category, but 
nevertheless essential to the British Association; whilst 
there was a good sprinkling of new blood, including 168 
new members. Nevertheless, the proceedings, intellectu- 
ally considered, cannot be described as anything but 
dull. This may perhaps be attributed to the effect of 
the great Engineering Congress which immediately pre- 
ceded the British Association in the occupation of the 
fine sets of rooms in the grand edifices of the University 
of Glasgow. Many members of the British Association 
attended that Congress. Many of them, after the fatigues 
of that gathering, returned no more to the scenes of that 
week’s activity, and those who did return had a weary 
expression that seemed to prove contagious. 

The President's address has already received attention 
in these columns; it was commented on and printed in 
part in our last issue, the remainder appearing in another 
column to-day. So turning to the sections, we find that 
the most striking features have been, references to the 
Victorian era, references to last century, and warnings in 
reference to the new century; the warnings taking the 
form of prognostications of our coming downfall if we do 
not pay more attention to the yous education of our- 
selves, inasmuch as we were told that we were lamentably 
behind the really enlightened nations of the world. It is 
simply to this feature, as brought out by different mem- 
bers, that we propose to devote our attention for the 
moment. Major P. A. MacMahon, D.Sc., F.R.S., presi- 
dent of Section A, Mathematical and Physical Science, 
remarked: “It is, I think, undoubted that science has 
been neglected in this country, and that we are reaping 
as we bave sowed. The importance of science teaching 
in secondary schools has been overlooked. Those con- 
cerned in our industries have not seen the advantage of 
treating their workshops and manufactories as labora- 
tories of research. The Government has given too 
meagre an endowment to scientific institutions, and has 
failed to adequately encourage scientific men and to 
attract a satisfactory quota of the best intellects of the 
country to the study of science. Moreover, private bene- 
factors have not been as numerous as in some other 
countries in respect of those departments of scientific 
work which are either non-utilitarian or not immediately 
or obviously so. We have been lacking alike in science 
organisation and in effective co-operation in work.” 
Again, he said: ‘ As regards organisation and co-opera- 
tion in mathematics, Germany, I believe, stands first. 
The custom of offering prizes for the solutions of definite 
problems which are necessary to the general advance 
obtains more in Germany and in France than here, where, 
I believe, the Adams Prize stands alone. The idea has 
an indirect value in pointing out some of the more 
pressing desiderata to young and enthusiastic students, 
and a direct importance in frequently, as it proves, pro- 
ducing remarkable dissertations on the proposed ques- 
tions. The field is so vast that any comprehensive 
scheme of co-operation is scarcely possible, though much 
more might be done with advantage.’’ Then, again, in a 
recent address, Professor Perry has stated that the 
standard of knowledge in electrical engineering in this 
country is not as high as it is elsewhere, which is a 
serious stute of affairs, and it is our duty to take an 
active attitude towards this blot on the page of applied 
science in England; the bad teaching of mathematics and 
antiquated methods generally are cited as the causes. 
The counterblast in this instance came from Professor 
Riicker, the president of the Association, who remarked 
as to what had been said regarding co-operation in 
astronomical observations; he could inform the section 
that he was present at a conversation between one of the 
most distinguished of foreign astronomers and _ the 
Astronomer-Royal, when the former said that the obser- 
vations taken at Greenwich were the finest in the world. 

Professor Frankland, of the University of Birmingham, 
remarked on our backwardness in the higher teaching of 
chemistry, urging that the industry of the country 
suffered by it, and the importance of our giving more 
attention to secondary education ; in fact, advocated the 
raising up a worthy system of national higher education 
and of creating a living interest and widely-diffused 
enthusiasm for knowledge and for the increase of know- 
ledge in all its branches, and he asks if this would not 
benefit all classes at least as much as the acquisition of 
territory at a distance of 8000 miles from home, and for 
which the nation was apparently willing to pay at the 
rate of one and a-quarter million sterling a week for an 
indefinite period of time. In this section also Mr. Green 
pointed out how the position of England in the dye- 
making industry had declined, and chiefly through the 
want of proper dissemination of suitable technical and 
scientific knowledge of the subject. 

In the Geographical Section, the president of the 
section, Dr. Hugh Robert Mill, had a similar tale to tell. 
He said the prospect of immediate expansion in many 
British universities seems at last likely to afford more 
than one opportunity of wiping out the old disgrace of 
the neglect of geographical science in accredited seats of 
learning; but England in all that pertains to higher 
education is still a poor country. 

Private munificence is coming to the help of investiga- 
tion in this section, for Mr. Laurence Pullar has made 
over to trustees a sum of money sufficient to enable the 
sinking of the lakes—rejected by the Treasury on the 
score of expense—to be commenced forthwith, and to be 
carried through in a comprehensive and thorough 
manner, 

In other branches, however, for instance, the investi- 
gation and evaluation of the resources of the surround- 
ing seas, a subject taken up with enthusiasm by all 
countries in Europe concerned, it remains with our 





Government to show that this country is not indifferent 
to an opportunity, such as has never presented itself 
before, of placing one of our great national industries on 
a basis of scientific knowledge. This is one of the cases 
in which the expenditure of thousands now will mean the 
saving of millions a few years hence. 

Few attempts have been made in this country to pro- 
mote the study of geography. A Chair of Geography 
should be established, well endowed, and in this 
way something might yet be done to restore our country 
to the position it held a century and a-half ago. 

In the Educational Section Sir John Gorst, M.P., had 
much to say on this matter; amongst other things that 
while we boasted of the excellence of our higher schools 
on the character forming side of their work, we must 
frankly admit that there was room for improvement on 
their intellectual side. In scientific studies too much 
attention was paid to theory and too little to practice, 
although it was by the latter that the power of original 
research and of original application of acquired knowledge 
was best brought out. In the technological branch of 
education Great Britain is most behind the rest of the 
world; to correct this a panic from time to time sets in 
as to our backwardness in some particular branch of 
history. An attempt is made to supply its need, but 
such sudden and random attempts to reform our system 
of technical education are time and money wasted. What 
is required is, first, a scientific well-thought-out plan, and 
then its prompt and effective execution. If the Associa- 
tion could succeed in establishing in the minds of the 
people a scientific conception of a national education 
system, such as has already been evolved by most of the 
nations of Europe, the States of America, and our own 
Colonies, it would have rendered a service of inestimable 
value to the British nation. 

In Section G, Engineering Science, Colonel R. E. 
Crompton, although devoting his attention more par- 
ticularly to recent developments in locomotion, points to 
the fact that up to the present the Board of Trade has 
dealt with the “er standards of weight, capacity, and 
length, but in other countries national standardising 
laboratories have been provided, viz., by the Germans at 
their Reichsanstalt at Charlottenburg, and with the 
happiest results. Here at last, through the exertion of the 
Council of the Royal Society, our Government has been 
moved to give a grant in aid, and to co-operate with the 
Royal Society to establish a national physical laboratory 
for this country. He further remarks that the position 
of manufacturers of all classes must be helped and im- 
proved by a well-considered series of investigations on 
the properties of materials, measurements of forces, and 
by the careful standardisation of and granting certificates 
to measuring apparatus of all classes. The German glass 
trade, for example, has benefited enormously from such 
investigations. These are only a few of the directions in 
which we can foresee that the establishment of a national 
physical laboratory will be of the greatest use and assist- 
ance to our country in enabling it to hold its own in 
scientific and engineering matters with its energetic 
rivals. The work has been commenced on a small scale, 
but it is to be hoped that its usefulness will become at 
once so evident and appreciated that it will soon be 
developed so as to be worthy of our country. 

This remarkable unanimity on the part of the presi- 
dents of several sections as to our serious educational 
defects in this country was one of the strongest points 
brought forward at this meeting of the British Associa- 
tion; many authors in papers also referred to the 
matter, and it was by no means neglected in discussion, 
It is hoped that something rational and good will come 
from all this prominence given to this important subject. 
Other questions dealt with at this meeting of the Associa- 
tion will be treated subsequently. 

The General Committee met on Wednesday to receive 
the report of the Committee of Recommendations. 
The President, Professor Riicker, occupied the chair. 

The President said that as the death of the President 
of the United States had taken place since the meeting 
of the Association, it was thought desirable ‘that, in 
addition to the telegram of sympathy sent at the first 
meeting of the Committee, some further expression of 
regret of the sad event should be made. The best way 
would be for him, as President of the Association, to 
write a letter to the American Embassy in the name of 
the Association. He wished to know whether the Com- 
mittee authorised him to take that step. The Committee 
unanimously gave the authority. 

Professor Carey Foster, general treasurer, presented 
the return of membership at the present meeting of the 
Association. It appeared that there were 310 old life 
members, 37 new life members, 374 old annual members, 
131 new annual members, 794 associates, 246 ladies, and 
20 foreign members, making in all a total of 1912, which 
is almost the same as the total attendance at the 
Bradford meeting last year. The total receipts during 
the meeting were £2046. It had been decided to devote 
£1000 to grants for scientific purposes, in accordance 
with the standing order, which provided that in a normal 

year the total grant should be £1000, but that it should 
e increased if the floating balance, after paying grants 
and other expenses, should exceed £1000, and that it 
should be reduced if the estimated balance fell below 
£500. In the present year the balance was estimated, 
after meeting liabilities, at £775. 

Dr. D. H. Scott, general secretary, read the list of 
grants made for scientific purposes, which were as follows : 
—Mathematics and physics: Electrical standards, £40 ; 
seismological observations, £35; investigation of the 
upper atmosphere by means of kites, £75; magnetic 
observations at Falmouth, £80. Chemistry: Relation 
between absorption spectra and constitution of organic 
substances, £20; wave length tables, £5; properties of 
metals and alloys affected by dissolved gases, £40. 
Geology: Photographs of geological interest, £5; life 
zones in British carboniferous rocks, £10 ; exploration 
of Irish caves, £45. Zoology: Table at the Zoo- 
logical Station, Naples, £100; index generum et 





specierum animalium, £100; migration of birds, £15; 
structure of coral reefs of Indian region, £50; 
compound sascidians of the Clyde area, £25. Geo- 
graphy: Terrestrial surface waves, £15. Economic 
science and statistics: Legislation regulating women’s 
labour, £30. Mechanical science: Small screw-gauge, 
£20; resistance of road vehicles to traction, £50. 
Anthropology: Silchester excavation, £5; ethnological 
survey of Canada, £15; age of stone circles, £30; 
anthropological teaching, £3 ; exploration in Crete, £100; 
anthropometric investigations of native Egyptian soldiers, 
£15; excavations on the Roman site at Galligaer, £5. 
Physiology: Changes in hemoglobin, £15: work of ° 
mammalian heart under influence of drugs, £20. Botany: 
Investigations of the cyanophycene, £10; the respira- 
tion of plants, £15. Educational science: Reciprocal 
influence of universities and schools, £5; conditions of 
health essential to carrying on work in schools, £2. 
Corresponding societies: Preparation of report, £15. 
Total, without grant to corresponding societies, £1000. 

The appointment of a cea of committees without 
grants, suggested by the various sections, was confirmed. 

The President said that the special Committee appointed 
to investigate the resistance of roads to traction had 
applied for permission to raise subscriptions to help in 
carrying out the work of the Committee. There was a 
rule of the Association which provided that no Committee 
should raise money in the name of the Association with- 
out the permission of the General Committee, and that no 
money should be expended except in accordance with the 
rules of the Association. The Committee on Road Resist- 
ance stated that their work could not possibly be done 
for less than £2000, and the grant of the Association was 
only £500. As the Committee agreed that the money 
should be spent in accordance with the rules of the 
Association, and that the work of the Committee should 
be regarded as the work of the Association, there was no 
objection to granting the permission asked for. 

Sir F. Bramwell, in moving that the application of the 
Committee be acceded to, said that the Committee had to 
investigate the resistance to traction of various roads, in 
various conditions, and with the different tires generally 
employed. It was necessary to provide an automatic 
apparatus for recording the results of the tests, and as 
there was likely to be a large increase of traffic on the 
ordinary roads by means of motors, it was most desirable 
to have the real facts of road resistance available. 

The motion was agreed to and the Committee ad- 
journed. 

The concluding meeting was held late in the afternoon 
in the Debating Hall of the Students’ Union. The princi- 
pal business transacted consisted in passing votes of 
thanks, especially to the Lord Provost of Glasgow and 
the heads of the University. 








THE FRENCH COMBINED NAVAL AND MILI- 
TARY WESTERN MANCUVRES. 


THESE manceuvres, which must not be confounded with 
those in the Mediterranean of some weeks ago, are dealt with 
in this week’s Le Yacht. From this and other sources we 
draw the fcllowing account of operations which, simulating 
as they did an over-sea invasion, are of special interest to this 
country. 

The invading force was in two transports, the Atlantique 
and Médoc—boats of the Messageries Maritimes Company. 
These sailed at 8 o’clock on the 28th of August, preceded by 
the fleet. The weather was fine, but, in the Raz de Sein, 
several of the soldiers got sea-sick. The voyage lasted all 
day, the boats being met off the Isle de Groix by the packet 
boat La France, and some cruisers. At night the army was 
off Belle Isle, and precautions were taken against the enemy. 
Ahead was a force of destroyers; astern of these three 
cruisers, Dupuy de Léme, D’Assas, and Bruix in line abreast ; 
then, after an interval, three battleships, Massena, Formid- 
able, and Courbet in Jine ahead. On either beam of the 
Massena was a torpedo gunboat. 

Behind the battleships came the three transports, two batitle- 
ships of the Jémappes class on either beam. Astern, no 
protection was afforded. The enemy—a division of the 
Mediterranean fleet, Charles Martel, Jauréguiberry, and 
Bouvet—was known to be ahead, but we are not aware how 
far this “‘ knowing ” coincided with war realism. Off the 
Island de Ré the Mediterranean division ought to have been; 
but bad weather delayed it, so no battle took place. 


Yatagan () Durandal () , Fauconneau (d) 

D’Assas (”) Dupuy (©) Bruix (¢) 

Cassini («) Massena Surcouf (a 
Formidable 
Courbet 

Bouvines Atlantique (¢) Vahny 
France (¢) 

Tréhouart . Médoc (*) Jémappes 

Plan of the advance—/ = destroyer; c = cruiser; a = torpedo gunboat - 

t = transport. 


Shore batteries opened on the invading fleet till they were 
umpired out of action by superior gunpowder, and the army 
was then disembarked in a local tug and ship’s boa*s under 
cover of the destroyers. This stage of the proceedings 
appears to have been chiefly la gloire and of military interest 
only, but the cruising formation is of interest. 

As remarked above, we do not know what was done in the 
way of scouting, save on the immediate front. Nor isit atall 
clear what would have happened had the Mediterranean 
division not been ‘delayed by bad weather.” If, for 
instance, instead of being behind time they had been before 
it, and worked round one flank of the enemy, their speed 
might have made things very unpleasant—thecretically—for 
the soldiers. At the same time the disposition of the 
battleships in line ahead allowed of a rapid change to line 
abreast, and concentration on either flank, or a simple line 
ahead reply. 








Orrawa is to have direct Canadian. Pacific Railway 
connection with Toronto by a branch line from Carelton-place to 
Sharbot Lake. The distance from Ottawa to Toronto will be 
reduced by about thirty miles, 
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THE OLD STRATFORD AND MORETON RAILWAY. 


ALTHOUGH thousands of strangers from all parts of the world 
annually visit Stratford-on-Avon, few of them discover that 
the town contains a very interesting specimen of an ante- 
locomotive railway. It is useless to look in guide-books for 
any account of the old railway from Stratford to Moreton-in- 
the-Marsh, and the inhabitants, if appealed to, would probably 
say that it couldn’t have been there in Shakespeare’s time, or 
he would most likely have mentioned it in his writings. 

If the visitor keeps straight on from the Great Western 
station to the part of Stratford called Bridge Town, he will 
find a weigh-bridge on the right, at the foot of the medieval 
viaduct which carries the road over the Avon. Here begins 
the railway in question. In a few yards a branch goes off to the 
right, crossing the entrance lock of the Stratford Canal basin 
by an old swivel bridge of wood. At apair of points just over 
the lock sidings evidently led round to the west side of the 
basin, and straight on into the grounds of the Shakespeare 
Memorial. These are now gone. Returning to the main 
line and starting southwards along it, its single track will be 
found filled up as an asphalted footpath for a little way, 
though the rails are still there. Another weigh-bridge, with 
the original tollhouse, is passed, and then comes an eight- 
arch brick bridge over the river. The asphalting ceases a few 
yards beyond this, and after rounding a slight curve the line 
is seen stretching ahead absolutely in its original condition. 
It is laid with light wrought iron rails, having single heads 
very sharp under the corners, and rolled with a “ fish belly ” 
every 3ft. The rails vary in length somewhat, but there seem 
to be none longer than 1Sft., and many of them are 15ft. and 
less. They probably weighed 28 1b. per yard, which was a 
common weight for this type of rail, and are secured in 
absurdly small chairs by split pins, put through from the out- 
side. At the joints, however, an iron plug goes through a 
half-round hole in each rait end. The joint chairs do not 
seem larger than the others, and would not weigh more than 
7 lb. or Slb. The stone blocks used for sleepers are of very 
irregular size. We measured one 26in. by 24in. square, 
whilst another was only 9 by 15. Here and there a half 
sleeper replaces a broken block. They are not shaped or 
squared, except quite roughly, but a seat for the chair is cut 
on the top. Wooden trenails with spikes through them hold 
down the chairs, and in most cases are still pretty good after 
three-quarters of a century. Some of the rails are a little 
bent, probably caused by the sinking of the blocks and the 
varying amount of support, a large block being generally 
followed by two smaller ones. There appear to be iron keys, 
to hold the rails firm in the chairs, the latter being made to 
fit the rails pretty closely. Now, of course, they are all rusted 
tight up together. The gauge is 4ft. 9in. After getting into 
the straight section mentioned the line rises steadily, though 
not severely, and is on an embankment of from 10ft. to 20ft. 
high. The slopes are planted with trees, and as well as the 
bridge, are perfectly visible from the Memorial Theatre and 
Stratford Churchyard. Soon after passing over the East and 
West Junction Railway the line crosses a branch road on the 
level, where it has curious trough-shaped rails with serrated 
tops. It then goes into a narrow lane of its own and soon 
comes out alongside the turnpike road to Shipston. To this 
point it has been distinct from, though close to, the latter on 
its western side, but it now becomes almost part of it, running 
at one side, its levels varying slightly from those of the high- 
way from time to time. At two points it crosses it-diagonally 
on the level. There are passing places at rather long intervals, 
at some of which there were formerly depéts or wharves, 
though doubtless any farmer would be allowed to load or un- 
load trucks wherever it was most convenient for him to doso. 

The line connects Stratford with two other little towns, 
Shipston-on-Stour and Moreton-in-the-Marsh, the latter 
being the terminus. It is 16 miles from Stratford, the 
Shipston branch, 2} miles long, leading off eastwards at 
about 10 miles out. This branch and the southern portion 
to Moreton, altogether 9 miles, were re-built as a locomo- 
tive line by the Great Western—which owns the whole—a few 
years ago, but the remaining 94 miles have been totally dis- 
used for over 40 years. As there has existed steam railway 
communication between Stratford and the Moreton district 
vid Honeybourne since 1859, it is hardly likely the Great 
Western Railway will ever compete with its own line by re- 
opening the tram-road. 

The principal promoter of the old Stratford and Moreton 
Railway was Mr. William James, agent and solicitor to some 
of the local landowners. He was a man of wealth and brains, 
who believed heartily in railways when most people did not. 
It was not his fault that the line was prohibited from using 
steam power where it ran by the roadside, though none was 
used on any part. Though he had some hopes of carrying it 
on to Oxford and London, the line was actually designed for 
taking up coals, lime, &c., from the canal and river naviga- 
tions at Stratford for a prosperous agricultural district, and 
bringing down its produce in return. The original prospectus 
of the company is dated September 23rd, 1820, Lord Redes- 
dale beingchairman. The Act of Parliament followed on May 
28th next year, and the opening for traffic took place on 
September 5th, 1826. The Committee,or Board of Directors 
as we say now, went up the line in five covered carriages, 
followed by twenty-one trucks of coal, lime, timber, and so 
forth. An ox was roasted whole at Moreton, and the spec- 
tators were vastly impressed by seeing three horses draw four 
large coal wagons, equalling fifteen tons, even up the steepest 
rise, without difficulty. Owing, however, to the capital 
being insufficient, the Shipston branch was given up for the 
time, but on February 11th, 1836, it was opened under the 
powers of a supplementary Act. Before commencing traffic 
notice was given that persons who wished to use the railway 
or to become public carriers upon it could inspect drawings 
of the wheels and axles which would be allowed. All wagons 
had to be registered, and to bear the owner’s name, and 
except with the company’s consent, there was to be no traffic 
after dark. What rates were actually charged is unknown, 
but pretty high ones were allowed. Coal, corn, &c.,the staple 
articles of traffic, might be charged 24d. per ton per mile for 
the use of the railway, and as much more for haulage. Most, 
or all, the carriers ‘provided their own horses and wagons, 
after the manner of these early tram-roads. 

We have not been able to ascertain the name of the engineer 
who made the Stratford and Moreton Railway. A Mr. Baylis 
estimated it would cost only £40,000, which naturally proved 
quite insufficient, Another survey was made by- Foster and 
Rastrick, of Stourbridge, who probably supplied the rails and 
chairs. William James, however, was a competent engineer, 
and most likely the line is virtually his design. 

When steam railways came into the neighbourhood and 
began to compete for territory, the Oxford, Worcester, and 
Wolverhampton Company took over the Stratford tramroad 
on a lease, paying £2537 10s, per annum for a line which had 
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A REMARKABLE SUSPENSION BRIDaGd&. 


never returned a farthing of profit. Efforts were made to get 
permission for locomotives to be used, but without success. ‘ —_ . ; 
The Oxford Company spent a good deal of money in 1853, in| _ THE accompanying photographs illustrate a suspension 
putting the old line into sufficiently good order to carry footbridge just completed at Easton, Pa., U.S.A. It is remark- 
ordinary railway vehicles, although only for horse traction. | able in several ways. In the first place it is built with three 
It also connected it at Moreton with its railway, and, as | towers, thus forming two main river spans instead of one, as is 
was said before, there was no other form of railway communi- | usually the case with suspension bridges. And it is also 
tion with Stratford till August, 1859. For seven years, 1853-9, | extraordinary on account of the great difference in elevation 
a passenger service was kept up, two trips being run each way | of the two ends, which amounts to 90ft. To overcome this 


daily in summer, but only one in winter. It is not clear | difference in elevation the floor is run down on a7 per cent. 
7 grade from the north 


bank to the river tower. 
From this point to the 
low end are four runs 
of stairs, the whole 
being suspended from 
the cables. 

The bridge crosses the 
} Lehigh River,the Lehigh 
Coal and Navigation 
| Company’s canal, and 
four tracks of the Lehigh 
Valley Railway. Its 
total length is 804ft. 
It contains two river 
spans of 279ft. each, 
and a stair span of 110ft. 
On account of it having 
only a 10ft. roadway, 
which is small in pro- 
portion to its length, it 
was necessary to resist 
wind pressure by run 
ning guy ropes from the 
centre of the two main 
spans to shore. 

As will be seen from 
the illustrations, the 
bridge has steel towers, 
resting on stone piers, 
which are built up to 
extreme high - water 
level. The height of the 
centre tower, from low 
water to the top ofsaddlr, 
is 108ft. It has two 
steel wire cables, 2gin. 
diameter each, and jin. 
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ie 1, suspenders. The steel 
vA stiffening trusses are 
5ft. 3in, deep. They 


are braced laterally at 
panel points to the floor 
beams. It has wood 
joists, plank floor, and a 
wood hand rail. 

The placing of the 
masonry anchors on the 
low side gave consider- 
able trouble, as the 
water soaked through 
the loose material from 
the river. It is a toll 
bridge, owned and oper- 
ated by a local company. 
In the autumn of 1899 
the owners advertised 
for plans and _ esti 
mates, and the design 
whether the coach ran into Shipston and out again, or if a; shown herewith was accepted. The city engineer of Easton 
separate vehicle was provided for the branch. The one used | had charge of building the foundation. The bridge, including 
on the main line was an old railway carriage, fitted with a | both substructure and superstructure, was designed by the 
box for the driver and seats on each side of him for passengers. | contractor’s engineer, Mr. H. G. Tyrrell, of Boston, Mass. 
At the only tunnel, a very short one, people on the top of the | 
coach had to duck their heads, or at least take off their hats. | 
On the inclines, which seem to have been run down at con- 
siderable speed, the horse was carried on a little platform in 
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We understand that the British Electric Traction Com- 
pany has approached the urban district of Wimbledon with a 





front. From early times, however, a few passengers had been 
conveyed, although Bradshaw does not notice the line till 
September, 1853. The line isa curious example of those early | 
horse railways or tram-roads which were more numerous at | 
one time than most people now-a-days know. | 





view to promote a tramway to connect its nearly completed 
system at Croydon with Wimbledon, via Mitcham and Merton. 
The chief difficulty lies in the fact that Mitcham has already 
secured a light railway order, for the purchase of which the London 
United Tramways are also negotiating. 
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THE DEVELOPMENT OF THE MODE OF IGNI- 
TION IN SMALL ARMS AND ARTILLERY. 
No. VI. 
CARTRIDGES CONTAINING THEIR OWN MEANS 
OF IGNITION. 

In or about 1877 Mr. Nordenfeldt produced his lin. gun, 
throwing projectiles at the rate of 216 per minute. About the 
same time Mr. Hotchkiss brought out his 1°46in. gun, both 
being designed to stop torpedo boats; but the size of torpedo 
boats increased, and their boilers were arranged so that they 
would be protected by the coal bunkers, that guns were 
called for that not only possessed the quality of rapid fire, 
but would be capable of throwing heavier projectiles at a 
high velocity. The success of the system of cartridge cases 
containing their own ignition with these large machine guns 
pointed in the direction of heavier guns firing the same kind 
of ammunition, although, considering all things, it was 
thought better to give up the idea of mechanical loading, and 
also to use guns of one barrel only. 

Both the gentlemen above mentioned brought out the first 
quick-firing 3-pounder and 6-pounder guns, the points of 
difference between the two systems being trifling. From the 
3-pounder about thirty, and from the 6-pounder about 
twenty-five unaimed shots per minute can be fired. Even this 
speed is not too great when one considers that a torpedo boat 
must be attacked during its approach from 1000 to 400 yards, 
or during an interval of less than one minute. Then, again, 
torpedo boats would hardly attack singly. The British 
Admiralty adopted both the Nordenfeldt and Hotchkiss 6- 
pounders, the same ammunition being common to both. 
These guns are fired by the ordinary trigger, the empty cart- 
ridge cases being well ejected automatically. They are fired 
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by percussion only, electric firing did not answer the require- 
Fig. 60 shows the firing mechanism 


ments in so small guns. 
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in a shalloon bag. A perforated millboard disc covers the 
cordite, and the space between this and the base of the pro- 
jectile is occupied by a perforated brown paper cylinder, 
which keeps the cordite in its place, and so reduces the 
chance of miss-fires. One great objection to the use of metal 
cartridge cases was the cost. They can now, however, be made 
with such perfection that it is possible to use them several 
times. The 4°7 cartridge case has been used as many as 
twenty times, and the 6in. quick-firing fourteen times with 
powder; but this could not be the case with cordite, which 
destroys them very much quicker on account of the greater 
temperature of the explosion. For large cartridge cases such 
as the 6in. the system of building up rather than solid 
drawing seems to have been favoured. With the former 
system the body is made distinct from the head, and then the 
two screwed together. 

Cartridge cases used for separate loading are closed with a 
lid, and as it was most desirable that they should be air-tight, 
it was at first proposed to solder the lid. This, however, 
was objected to on the grounds of danger with so large a 
charge. A substitute for solder was found in a cement that 
could be applied in a cold state. Practically nothing was 
done in the heavier nature of guns firing metal cartridges 
containing their own ignition till 1886, when the 40-pounder 
quick-firing Elswick gun was tried at Portsmouth against the 
system represented by the 5in. breech-loading gun already 
| described, when it was found that this gun, now called the 
4-7 quick-fire, could fire ten rounds in 47 seconds. The 
same number of rounds took the 5in. 5 min. 7 sec.— 

7 seconds—to fire. No doubt the 6-pounder Hotchkiss or 
Nordenfeldt guns were suitable to account for small craft, but 
were useless against the larger, as before indicated. The 4:7 
quick-firing guns were adopted in the English Navy, the first 
order for them being dated November 16th, 1887. The firing 
mechanism is so arranged that the gun cannot be fired until 
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Fig. GO—FIRING MECHANISM, HOTCHKISS 6-POUNDER 


of the Hotchkiss 6-pounder gun. In order to load, the 
breech is opened by pulling the crank handle to the rear. 
As the crank handle commences to move, the crank stud is 
carried backward in the part of its groove, which is concentric 
with the axis of the crank, therefore the wedge does not 
move ; during this time the cocking cam acts on the cocking 
toe and cocks the hammer. The crank stud passing on into 
the inclined part of its groove, the wedge commences to 
descend. The extractor, actuated by the movement of the 
wedge, commences to move very slowly back with a powerful 
leverage, starting the empty cartridge case from its seat. 
When the wedge has descended so far as to unmask the bore, 
the change in direction of the extractor stud groove causes 
the extractor to make a quick and violent motion to the rear, 
throwing the case out of the gun. The new cartridge is now 
pushed into the breech as far as it will go; the wedge is then 
closed by a reverse movement of the crank handle. As the 
wedge rises its inclined upper corner pushes the cartridge 
and extractor close home. When the wedge is entirely up 
its face bears tightly against the base of the cartridge, and 





























Fig. GI—HOTCHKISS CARTRIDGE 


the crank has passed the vertical position and rests against 
the body of the gun, so that the wedge is held secure 
in three ways, its own weight pressing on the crank 
past the centre by the reaction of the crank and handles 
in firing, and by the small spring catch. When the 
breech is closed the cocking cam is in position to 
allow the cocking toe, and with it the hammer, to act in 
firing. The top branch of the trigger also rests against the 
sear. On pulling the trigger its top branch presses down 
upon the sear, releases it from the cock notch, and the 
hammer flies forward, striking the cap in the base of the 
cartridge. It is impossible to fire the gun before the breech 
is entirely closed, for three reasons, viz., the firing pin is not 
in line with the cap ; the trigger will not act on the sear; the 
cocking toe will catch on the cocking cam before the firing 
pin can touch the cap. It is also impossible to bring a shock 
on the cap in closing the breech, as the face of the wedge 
slides along the base of the cartridge, thus giving perfect 
security in loading and unloading. The cartridge is shown 
in Fig. 61. The case is of solid drawn brass, and the interior 
varnished. The cap chamber is of brass, pierced with three 
fire holes, and contains the percussion cap, which is of 
copper. 
which is doubled and tied with silk twist, and placed in the case 
with the ends up. To the lower end of the charge is secured 
an igniter of four drachms of rifle fine grain powder, contained 


| the breech screw is locked in the gun, and is either for electric 
| or percussion firing. Electric firing is always to be used, the 
| percussion arrangement being used only when the electric 
| fails, and, indeed, the electric needle may be used for per- 
cussion firing. 

Fitted to the carrier, and projecting through the centre of 
the breech screw, is a striker actuated by a main spring, and 
provided with an insulated steel needie, which makes contact 
with the primer of the cartridge. Attached to the other end 
of the needle is a flexible covered wire, for connecting it with 
an insulated contact fitted to the lower portion of the end 
plate. Attached to the rear end of the cradle in which the 
gun is held is a bracket, fitted with a pivoted electric lever, 
having at one end an insulated contact so arranged that when 
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Fig. 62—ELECTRIC PRIMER 


the screw is locked and the trigger lever pulled it makes 
contact with the electric contact of the breech screw. The 
contact of the electric lever is connected to the battery by 
means of a cable, and is protected by a cap, which is auto- 
matically raised when the lever is pulled. The electric 
battery, by which the gun is fired, is contained in a box sus- 
| pended under the breech end of the gun cradle, the current 
being conveyed by a wire to a terminal fitted at the rear end 
of a pistol grip for establishing electrical communication 
with the firing gear on the breech of the gun; this terminal 
is insulated, and provided with an automatic guard fitted 
with an ivory lining, which covers the terminal directly the 
trigger is released. On pulling the trigger this guard is re- 
moved, and electrical communication is made between the 
terminals and an electrical primer in the base of the cartridge. 
The electric primer is shown in Fig. 62, and consists of the 
following parts :—Body, contact disc, ebonite insulator, cone, 
three poles, two platinum wire bridges, cylinder, mealed 








The charge consists of 7? oz. of cordite, size yy, | 


powder, brass washer, and cork plug. The body is made of 
manganese bronze. The head is milled, and has two slots 
cut in it to fit the key for screwing it in. The body below 
the shoulder is screwed to fit the cartridge case. The end 
of the body is also screwed to receive the cylinder. The face 
| of the body between the two screwed portions is cupped out 
| to form a gas-check. The head is recessed in the centre to 
| receive the insulator and contact disc, The ebonite insulator 





is inserted in the head in two parts, viz., a disc and a ring, 
It is held in position by the metal of the bead being burred 
over. The contact disc is of crown metal, and is placed 
between the two parts of the insulator. The cone is of brass 
insulated with oiled silk. The contact disc is connected to 
the centre of the cone by a piece of insulated copper wire 
which is inserted and soldered into the disc and cone, a coil 
intervening. The poles are of crown metal, the larger one 
being fixed in the centre of the cone, the two smaller ones in 
the end of the body, about 0-14in. apart. Two platinum 
wires are each soldered with pure tin to the end of the centre 
pole, then separately stretched across and soldered, one wire 
to each of the small poles in the body. The resistance 
offered by the double wires is from 0°6 to 0°9 ohm. The 
cylinder is of brass, screwed inside at the top to fit over the 
end of the body, to which it is secured by a small set screw, 
It is recessed at the tapered end to take the brass washer and 
cork plug. 

The mealed powder consists of two parts by weight of gun- 
cotton dust and three of mealed powder. The whole of the 
space round the centre pole and the inside of the cylinder is 
filled with it. The primer is closed with a brass washer and 
a cork plug, varnished, and shellaced. Filled cartridges may 
with safety be issued with these primers in them. ; 

Fig. 63 is a section of the complete cordite cartridge showing 
the primer screwed in. {nthe centre of the charge is placeda 

















Fig. 63—CORDITE CARTRIDGE 


cordite cylinder *15in. thick and 4in. long, in which is inserted 
a cylindrical igniter containing 1 0z.4 dr. of gunpowder. The 
igniter is stitched to the cordite cylinder with silk twist, 
leaving a space between it and the primer. Sticks of cordite 
about 14}in. long are placed round the igniter and secured 
with silk braid ; some further short ends of cordite are also 
secured in the same bundle at the base end of cartridge, and 
the whole charge, 5 lb. 7 0z., enclosed in a shalloon bag. The 
mouth of the case is closed by a felt wad gin. thick and 4°7in. 
diameter, and a white metal hollow lid containing a lubri- 
cating mixture composed of equal parts of beeswax and 
tallow. To admit of the gun being fired by percussion a 
nickel-plated cross handle steel striker is substituted for the 
insulated needle used with the electric firing mechanism. In 
raising the cam lever to open the breech, the striker is cocked 
automatically by a pivoted cocking lever, and is retained in 
the firing position by a trigger-sear fitted to the end plate of 
the breech screw. A trigger bracket, 
which is attached to the left rear face of 
the breech, is furnished with a trigger, 
which engages with the trigger sear when 
the screw is locked in the gun. A guide 
is formed on the lower portion of the 
bracket, to ensure the trigger sear en- 
gaging with the striker. A lanyard is 
attached to the trigger, by which the 
gun is fired when the cam lever is 
depressed. 

When the gun is fired by mechanical 
means an adapter is used instead of a 
It is made of hardened steel, 
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Fig. 64 primer. 
similar in external appearance to the 
primer. The interior, however, is bored out to take the 


ordinary vent sealing percussion tubes, and has a fire hole 
in the bottom; the tube is the same as described in Fig. 46, 
The adapter is shown in Fig. 64. 








STEAMSHIP PHILADELPHIA 


Our readers will remember the wreck of the American 
liner Paris on the Manacles, and the clever salvage of this 
fine steamship from her dangerous position on the rocks. 
Under her name, first as the City of Paris, and next as the 
Paris, the vessel met with sundry misfortunes, some of which 
we have recorded in the pages of THE ENGINEER. Sailors 
are notoriously superstitious, and look with distrust on ships 
to which poy the. have happened. Curiously enough, this 
distrust does not appear to be continued if the name be 
changed. Hence we find that the Paris, now completely 
repaired, is again back at work between Southampton and 
New York under the name of Philadelphia—a decidedly more 
appropriate name for an American ship than that of Paris. 
On page 304 we give an illustration of the newly named boat 
as she now appears at sea. For the past twelve months she 
has been undergoing extensive repairs by Messrs. Harland 
and Wolff, of Belfast, and we had an opportunity of seeing 
her just before she was again ready to go to sea. We under- 
stand that to complete the extensive repairs necessary nearly 
the entire bottom of the vessel was renewed, including the 
ballast tanks. The stern post was also taken out and the 
stern underneath the counter reconstructed on a different 

rinciple to that employed when the City of Paris was first 
built by Messrs. J. and G. Thompson, of Glasgow, in 1889. 
The removing of the bottom was not carried out in the usual 
manner, but by means of dynamite. New engines and boilers 
have been put in, and as a fact the vessel has been to a large 
extent practically reconstructed. It is difficult to obtain any 
trustworthy information as to the cost of the repairs, but it is 
rumoured to have been not less than from £180,000 to £200,000. 
Originally the registered tonnage was 10,669 tons, but 
whether or not this has been altered by the work recently 
carried out we are unable to say. The general appearance of 
the vessel has been hardly altered, the greatest apparent 
difference being that her three funnels have been replaced by 
two. We trust her future may be more exempt from 
accidents than her past. 


THE 








Ir is anticipated that the electric tramways system of 
the British Electric Traction Company in Croydon will be opened 
within the next fortnight. The company contemplate extensions 
of their lines through Mitcham to Wimbledon, 
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RAILWAY MATTERS. 


Ercut American locomotive tank engines intended for 
use on the Ghaut sections of the Indian Frontier Railway are being | 
erected in the North-Western Railway workshops at Karachi. 


Tue International and Great Northern Railroad Com- | 
pany is constructing a line from Fort Worth to Spring, in Texas, | 
apoint on the Gulf division north of Houston, The new line will | 
be 280 miles long. 

Tur first section of the Comrie St. Fillans and Lochearn- | 
head Railway —namely, that extending from Comrie to St. Fillans— 
has been nae by Colonel von Donop on behalf of the Board 
of Vrade, The work has been carried out by John Paton and Co., 
contractors, Glasgow. 

An official report shows that vacuum brakes continue 
to be slowly introduced on Indian railways, the percentage of 
vehicles so fitted having risen during the last six months of last year 
from 11°33 to 11°65 on the broad-gauge lines, and from 2°23 to 
2°33 on the metre-gauge lines, 

Tuer train and two new locomotives which have been 
constructed with a view to diminishing surface vibration above the 
route of the Central London Railway line have been submitted to 
tests carried out by Mr. Mallock, technical adviser to the Vibration 
Committee, with, it is said, satisfactory results. 


In their half-yearly report the directors of the Mersey 
tailway announce that an agreement has been entered into with 
the British Westinghouse Company for operating the line electri- 
cally by the end of 1902, the company financing the railway in a 
manner similar to the Metropolitan District scheme. 


A NEW source of danger in connection with electric 
tramcars appears to have been discovered in Liverpool. A 
passenger the other day is said to have received a severe shock by 
taking hold of the brass handrail fixed on the platform at the end 
of the car. The accident is the result of a leakage in the electrical 
apparatus, 

Tue new line of rails between Anstruther Station and 
Anstruther Junction was opened for traffic purposes recently, when 
the old mode of working single line was discontinued, and that 
portion of the line was worked as a double line, subject to the 
revised regulations for signalling trains and engines by block tele- 
graph system. 

Tuer: is said to be a prospect of the construction of a 
new railroad from Moscow nearly straight east, crossing the Volga 
at Kasan and the Ural Mountains a little north of the present rail- 





road to a connection with the Siberian Railroad at its western 
terminus—a line about 930 miles long, which will serve as a second | 
western outlet of the Siberian Railroad, the present western Moscow | 
connection of which bends considerably to the south of a straight | 
line. 

LarGe questions of railway policy in India are now | 
engaging the attention of Lord Curzon. For some years back it has | 
been apparent that the railway communications of Bengal had 
fallen far behind the requirements of the time. ‘The trade of Cal- | 
cutta has expanded very greatly during recent years, but railway | 
facilities have by no means kept pace with this expansion. The 
East Indian Railway, which deals with the greater part of the trade, 
completely failed to meet the requirements of the commercial com- 
munity. 


Tue Flyer, the fastest train on the London and North- 
Western Railway, had an adventurous journey on Sunday, accord- 
ing to the Standard, It left Glasgow at the usual time, but heavy 
fogs necessitated a reduced pace. Leaving Carlisle, it made a 
strenuous effort to make up lost time, but near Preston an accident 
caused a long stoppage. Commencing the journey south, it made 
a remarkable run to Minshull, when progress was again stopped by 
running into a herd of cattle, Near Crewe the engine failed, The 
train was delayed two hours. 


AccorptnG to an American electrical paper,a scheme is 
on foot for a combination of electric street railways and interurban 
trolley lines in the States, which will, if made, be the greatest 
system of electric roads in that country. The proposal includes 
roads covering Cleveland, Toledo, Sandusky, and Detroit, giving a 
total mileage of 1141. Should the ‘‘combine” become an 
accomplished thing, it is proposed to operate freight and express 
cars over the various lines, and to compete for both kinds of 
tratlic with the steam railroads, 


Ir is understood, says the Railway News, that Mr. T. 
Robertson, late head of the Publie Works Board in Ireland, and 
previously manager of the Irish Great Northern Railway—who has 
accepted an important post in India—is to spend the ensuing ‘‘ cold 
weather” and that of 1902-03 in conducting an investigation of the 
railway system, visiting for the purpose every part of India. 
During the intervening summer months Mr. Robertson will travel 
in America, with a view to reporting how far the methods of 
management there prevailing are applicable to the case of Indian 
railways, 

Waite travelling in Donegal lately Mr. Wyndham, the 
Secretary for Ireland, received a deputation from Ardra, who 
urged the necessity for extending the railway from Glenties to that 
place, a distance of about six miles. Mr. D. C. Pearson, one of the 
directors of the Donegal Railway Company, said he had not the 
slightest doubt that if the Government saw their way to this pro- 
ject the railway company would work the line. Mr. Livesey, 
general manager of the Donegal Railway, intimated that the 
company would be prepared to work the extension on the same 
terms as the Glenties line. 


P Ar the outset Russia obtained its locomotives almost 
exclusively from England, Belgium, Germany, Austria, and France ; 
this would probably still be the case if the greater part of the 
railways had not passed under State control. However, in spite of 
a protecting tariff, the Russian locomotive makers are unable to turn 
out — so cheaply as their foreign competitorscan. Thus, the 
South-Eastern Company paid 43,600 roubles for each of its loco- 
motives built in the Struve Works at Kolomna, while the same 
type of ae supplied by the Baldwin Company, of Philadelphia, 
cost 39,300 roubles, or about £450 less, 


_ Tue Caledonian Railway Company has ordered twenty 
high-capacity wagons from America, and has placed a large order 
with the Leeds Forge Company. ‘The latter are built of steel 
throughout, and will each carry 30 tons of minerals, while a test 
load of 60 tons has been stood without injury. The total tare 
weight is only 12 tons 16cwt. 3 qr. Itis claimed that the use of this 
class of vehicle effects a great saving.as compared with the old 
type of small four-wheeled wagon. The length of a train to carry 
4 certain quantity of goods is shortened to the extent of from 34 to 
47 per cent., and the weight of the empty train, or non-paying load, 
is from 36 to 39 per cent, less. 


Tur Prussian Ministry of Public Works has induced 
the Royal Railway Administration to continue the experiments 
with lubricating material for locomotives, says a British Consular 
report, It is pointed out that the use of common mineral oils for 
the lubrication of those parts of a locomotive which do not work 
under steam has greatly increased. It is suggested therefore that, 
as mineral oil is somuch more economical, the proportion of vegetable 
oil used could be in some districts still further lessened and a still 
more economical mixture substituted for it. Experiments which 
have been made differ with respect to important questions, and up 
to the present time it is not settled which is the best proportion 
in which the two sorts should be mixed, and whether it is more 





economical to supply them mixed or separate, 


NOTES AND MEMORANDA. 


Tue large boring at the Kent Colliery Works, Dover, 
on Saturday attained the depth of 1130ft., 27ft. from the coal 


| measures. The water-bearing strata have now been passed. 


THE United States sends the greatest number of agri- 
cultural machines to Germany ; next in order come the United 
Kingdom and Canada, The United Kingdom supplies the larger 
part of the demand for textile machines, steam engines, locomo- 
tives, and locomobiles, 


THE export of machines from Germany last year 
amounted to 5,171,115 ewt., with a value of £8,878,034, compared 
with 4,846,773 cwt., in value £8,724,020. The export has in- 
creased in weight by 324,342 cwt., or 6°7 per cent., and in value 
only £154,014, or 1} per cent. 


THE torpedo boat destroyer Syren, on Friday last, 
carried out at Portsmouth a twelve hours’ coal consumption trial 
at 18 knots, and on Saturday it was ascertained that the consump- 
tion was 2°2 lb. per unit of power per hour. Only two out of four 
boilers were used, and the mean indicated horse-power was 1224, 


A NEW electric safety lamp—Auer principle—will be 
shortly introduced into the Upper Silesian mines. The inventor 
has succeeded in reducing the osmium—which was hitherto only 
known as a very hard, brittle, and obstinate metal—to the form of 
a filament capable of being applied to the usual electric incandes- 
cent lamp. 


Ir has been shown by experiment that an electric arc 
can be employed under water for fusing metal. The intense heat 
turns the water surrounding the arc into steam, thus forming an 
insulating cushion of vapour. In view of this state of things, says 
the Electrical Engineer, the suggestion seems common sense that 
with proper apparatus the electric arc could be employed by divers 
for 1 ated cutting through large chain cables or iron plates under 
water, 


Tue French Minister of Agriculture is organising a show 
of alcohol motors, which will be opened in the Grand Palais at the 
Champs Elysées in November next. The class devoted to motors 
will be divided into five sections, namely :--Fixed engines, motors 
for boats, portable engines, autocars of less than 25 horse-power, 
and carburetters. The motors can run with any kind of alcohol, 
either pure or carburetted. Medals will be awarded by the 
Government. 


Russta is not a large producer of iron ore, but turns out 
now about 4,000,000 tons per annum, chiefly from mines in the 
Urals and in the south and south-west. The quantity is small 
compared with that of the United States, 20,000,000 tons ; United 
Kingdom, 14,500,000 tons ; and Germany, 16,900,000 tons. There 
are—or were when the returns were compiled— 264 blast furnaces 
in Russia, of which 52 are cold blast and 212 hot blast, and charcoal, 


| coal, and coke are used as fuel. 


Tests have recently been carried out upon three 220- 
volt, 200-watt Nernst lamps in Germany. The lives were severally 
recorded as 124, 293, and 369 hours. All three lamps were 
destroyed because the glower feeding wire melted close to the incan- 
descent body. The voltage was continually 220 volts. The candle- 
power dropped from 146 candles at the start to 99 after 100 hours, 
S81 after 220 hours, 60 after 300 hours, and 48 after 350 hours, the 
watts consumed per candle being 1°33, 1°91, 2°19, 2°68, and 2°89 
respectively. 

THE annual report of the Imperial German Patent-office 
gives some interesting statistics as to the progress of the inventive 
energy of the country in the various technical branches, Only a 
few examples can be given from the mass of material. The number 
of applications for patents was 21,925, being 1000 more than in the 
previous year. Of these 8784 patents were ultimately granted, 
3244 of this number being granted to foreigners. Since the enact- 
ment of the Patent Law, 1877, 285,372 applications have been made 
and 117,974 patents have been granted. 


FLy-WHEEL insurance has just been established as a 
department of one of the largest accidental insurance companies 
in the United States. The policy will cover all damages to persons 
or property caused by the ——— of fly-wheels or large pulleys. 
The company will not only insure, but will inspect the wheel before 
writing the policy, and repeat the inspection at regular intervals. 
In view of the large number of fly-wheel disasters which occur in 
the States and the large casualties which frequently accompany 
them, such insurance and inspection seem to be a natural outcome. 


WE learn from a German consular report that Karl 
Geige, of Diisseldorf, has discovered a means of using peat fibre. 
He has managed to produce a fibre capable of being spun, which 
is absorbent, and which can be bleached and dyed. Geige first of 
all isolated the vegetable fibres, and treated them with acids and 
alkalis, the result being a peat wool consisting of nearly pure 
cellulose. This turf wool is said to be soft, elastic, and capable of 
being spun in the same way as sheep's wool. With the addition 
of cotton or sheep's wool, yarn can be spun which is useful for 
various clothing fabrics. 


A PUBLIC memorial to perpetuate the memory of Mr. 
James Bowman Lindsay, scientist, was unveiled in Dandee on 
Saturday by Sir W. H. Preece. Ata meeting subsequently held 
Sir William eulogised Lindsay’s life and work, declaring that there 
was nothing in Scripture so marvellous, so clear and well-defined, 
as the prophecy uttered by Lindsay sixty years ago relative 
to the progress and development of science. There was no 
name that would shine in science more, perhaps, than that of 
James Bowman Lindsay when the true facts which had been 
brought out that day were more widely promulgated. 


AnoTHER big Canadian power scheme is to be brought 
before the Provincial Parliament at Toronto, Ont. It aims at 
developing the water power north-west of the town of Port Arthur, 
Ont. The capitatists financing the scheme estimate that on the com- 
pletion of the Canadian Northern Railway Port Arthur will become 
a great flour-milling centre. They propose, therefore, to buy land 
for a canal twenty-two miles long to connect with and divert the 
Keministikuia River. There is said to be an easy route between 
the high levels toa point three and a-half miles north of Port 
Arthur, where the syndicate proposes to construct a reservoir with 
an area of 1500 acres. 


THE memorandum prepared by the Labour Depart- 
ment of the Board of Trade states that the returns for August 
show an increase in the percentage of unemployed, compared with 
July. The iron and coai trades were fully as well employed as in 
the previous month. Compared with a year ago, most of the im- 
portant industries show a decline. In the 142 trade unions, with 
an aggregate membership of 543,971, making returns, 21,025—or 
3°9 per cent.—were reported as unemployed at the end of August, 
compared with 3°4 per cent. in July, and with 3°0 per cent. in the 
138 unions, with a mempership of 534,331, from which returns were 
received for August, 1900. 


Last week we alluded to the projected French legisla- 
tion with regard to motor car speeds. On September 13th the 
Journal Officiel published the decree settling provisionally the 
question of speed. Henceforth all motor cars are to be divided 
into two classes—those capable only of a speed under, and those 
capable of a speed over, 30 kiloms. per hour. The latter must 
always carry in front and in the rear, by night as by day, a special 
number. The constructor must make a declaration as to the speed 
of every machine intended to travel on French roads. Racing on 
high roads seems to be forbidden, but in the open country 30 kiloms, 
per hour will be allowed ; elsewhere not more than 20, 





MISCELLANEA. 


Ir has been decided that the boilers of all steam motor 
cars in Chicago must be subjected to inspection by the city’s boiler 
inspection department. 

A waTeR famine is threatened in the West Riding of 
Yorkshire, and the outlook at Leeds, Bradford, and Halifax is 
becoming very serious. 

For allowing his autocar to emit steam when passing 
through the streets of the town, Sir F. H. Bathurst was fined £1 at 
the Dorking Petty Sessions last week. 

Tue death is announced of Mr. John Hail, head of the 
firm of Robert Hall and Sons, Limited, Hope Foundry, Bury, and 
late mayor of this town. Mr. Hall was 62 years of age. 


Tue Finnish harbour of Hangi is being improved and 
extended, and, together with Riga, Libau, and Windau, will 
es attract a good deal of the maritime trade from St. 

etersburg. 

A company is being formed at Amsterdam for working 
the coal deposits on the islands of Java and Borneo, with a capital 
to start with of 630,000 guiden. The greater portion of the coal 
obtained will be held at the disposal of ocean steamers. 


WHILE a traction engine and some cars were descending 
Glaishill, Swansea Valley, on Tuesday, a connecting link broke. 
The cars broke away, and one of the men in charge was fatally 
crushed. The cars were laden with pleasure fair paraphernalia, 


THE system of post-office boxes already in practice in 
other countries will now be introduced into German. It is 
stated that the charge for one box of moderate size is !2 marks 
per annum ; for larger boxes, 18 marks, The boxes are available 
for use by the public at all hours, except during the night. 


A NEw patent primer on the Meinhardt system has 
been employed lately in different coal mines in Upper Silesia. 
This primer, on account of its handy and safe construction, 
promises to be a great success, particularly as trials have proved 
that it very rarely misses fire. It is made and sold in Solingen. 


A Launpry worked entirely by electricity opens this 
week at Kingston-on-Thames. The power is derived from the Cor- 

ration mains through a 6 horse-power motor, which is stated to 
be the largest motor in the town. Ventilation and drying are 
accomplished by means of electrically-driven fans, and the irons 
are heated direct by electric current. 


Ay electric sea-going launch has just been built by Mr. 
W. Bowen, of the Eel Pie Launch Building Works, Twickenham, 
for the King of Portugal. The craft is 28ft. long, 6ft. 6in. beam, 
and, when loaded with full complement of twenty-five passengers, 
draws 2ft. of water. Power is supplied from twenty-four large 
accumulators, which suffice for a run of 100 miles at four knots, or 
at a greater speed for shorter distances, 


THe members of the International Jury appointed to 
award the Pollock prize for life-saving apparatus, and for the pre- 
vention of collisions at sea, have, says a Reuter’s Havre telegram, 
concluded their examination of the models sent in. The jury, 
while recognising the endeavours made to provide greater safety 
in navigation, finds that none of the schemes submitted meets one 
of the objects to be attained, and, therefore, it does not award the 
prize. 

AFTER negotiating with Torquay and Paignton Councils 
fora supplementary water supply, the Teignmouth District Council 
has decided to go in for a moorland scheme of its own. The pro- 
posal is to obtain water from the Hyner Valley, not far from the 
Torquay watershed, at a cost of something like £75,000. It is 
anticipated that 450,000 gallons per day can be obtained from this 
source. The rates of Teignmouth at present amount to 8s, 6d. in 
the pound. 


Motor cars will be used in the Imperial German 
manceuvres, says the Berlin correspondent of the Standard. Ten 
have already arrived. The service consists of an engineer, as 
commanding officer, two other cfficers, and twenty-three non- 
commissioned officers and lance-corporals of the Railway Brigade. 
One of the cars is for the Emperor’s use. The ten cars are of 
various patterns, from the lightest passenger carriage to the 
heaviest freight wagon. 


CoNSIDERABLE energy will have to be displayed if the 
supply of electricity by the Corporation to the inhabitants of 
Manchester is to be commensurate with requirements during the 
coming dark days. The single-power station now in use has been 
working at full pressure for some time. Two other power stations, 
at Bloom-street and Stuart-street, are in course of erection, and will 
supply together 29,000 horse-power. About 3500 horse-power 
= %.. is thought, be available from Bloom-street station in 
October. 


Tue Table Bay Harbour Board, South Africa, have 
recently placed an order for six steam lorries foruse in the delivery 
of cargo from the docks, the makers being Messrs. Simpson and 
Bodman, of Manchester. It is stated that a number of motors 
will shortly be wanted for Mafeking, while the South African 
Motor Car Syndicate, of Durban, have secured the approval of the 
Town Council to run a line of motors to Sydenham, Umgeni, and 
the south coast junction, which, says the Avfocar, will be eventu- 
ally extended to the whole of the suburbs and the outlying 
districts, 


Tue Berlin authorities have just been informed that 
the new floating dock at Dar-es-Salaam, in German East Africa, 
became a total wreck on August 12th. It appears that at the 
first trial of one of the four pontoons, on which the side walls are 
built, the pumping engines failed to act, and the dock sank slowly. 
There was no question of saving the dock, and on the following 
morning it was lying on the bed of the harbour with only a yard of 
its funnel visible. So far the floating dock has cost £25,000 ; but, 
as it had not been taken over by the colonial authorities, the 
entire loss will have to be borne by the builders, the Howaldt 
Shipbuilding Yard, at Kiel. 


Tue Portsmouth Dockyard authorities have had referred 
to them for observation and investigation a letter addressed to the 
Admiralty by Captain J. R. Jellicoe, of the Centurion, on the 
failure of the ice-making machine on board that ship, says the 
Western Morning News. It is sincerely to be hoped that the expe- 
rience on board the Centurion is peculiar to that vessel. The 
machine was supposed to make 801b. of ice per twenty-four hours, 
and in cold weather, when no ice was wanted, it answered admir- 
ably ; but when the temperature rose to 80 degrees very little 
ice could be obtained; and when the thermometer rose to 85 
degrees the machine refused to make any ice at all. 


Tae Wolverhampton Art and Industrial Exhibition of 
1902 appears likely to be a great success, as many leading firms are 
making applications for space for a large display. More 
particularly may be mentioned the manufacturers of electrical 
machinery and appliances—-amongst them being the Electric Con- 
struction Company, Limited—and builders of the most recent 
high-speed engines adapted for such purposes, Arrangements 
have also been made to show in actual work examples of the Ger- 
man water-tube boiler—Diirr—and also the new Cahall water-tube 
boiler, which is now so largely used in the United States, the rights 
of manufacturing which have lately been acquired by boiler- 
making firms in England. In the Industrial Section it appears 
that a very fine exhibit will be made by the leading firms of 
interior decoration and furnishing, which will be of exceptional 
interest, 
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FOREIGN AGENTS FOR SALE OF THE ENGINEER. 


—GsROLD anv Co., Vienna. 
oe F. A. Brocknavs, 7, Kumpfgasse, Vienna I. 
CHINA.—KgLLY AND Watsa, Limirep, Shanghai and Hong Kong. 
FRANCE.—Boyvgau AND CHEVILLET, Rue de la Banque, Paris. 
GERMANY.—ASHER AND Co., 5, Unter den Linden, Berlin. 
A. TweITmEvER, Leipsic ; F. A. Brockuavs, Leipsic. 
INDIA.—A. J. ComBrRipGR AND Co., Railway Bookstalls, Bombay. 
ITALY.—LomSCHER AND Co., 807, Corso, Rome ; Booca FRERES, Turin. 
JAPAN.—KELLY AND Wa su, Limirep, Yokohama. E 
g. P. Manuva anv Co., 14, Nihonbashi Tori Sanchomée, Tokyo. 
RUSSIA.—O. RICKER, 14, Nevsky Prospect, 8t. Petersburg. 
§, AFRICA.—GoRDON AND Gorcu, Long-street, Capetown. 
R. A. THomPson anv Co., 33, Loop-street, Capetown. 
J. C. Jura & Co., Capetown, Port Blizabeth, & Johannesburg. 
AUSTRALIA.—Gorpon anv Gorcu, Melbourne, Sydney, and Brisbane. 
R. A. Taompson anv Co., 180, Pitt-street, Sydney; Mel- 
bourne, Adelaide, and Brisbane. 
TuRNER AND Henperson, Hunt-street, Sydney. 
NEW ZEALAND.—Uprow anp Co., Auckland ; Craio J. W., Napier. 
OANADA.—MonTREAL Nuws Co., 886 and 388, 8t. James-street, Montreal. 
Toronto News Co., 42, Yonge-street, Toronto. 
UNITED STATES OF AMERICA.—IwrznnationaL News Co., 83 & 85, 
Duane-street, New York. 
Sunscription News Co., Chicago. 
STRAITS SETTLEMENTS.—Kaiy anv Watsu, Liuirap, Singapore. 
CEYLON.—WisayarTNa and Co., Colombe. 
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Paper are to be addressed to the Publisher, Mr. + all other 
letters to be addressed to the Bditor of Tam Ena 


Telegraphic Address, ‘‘ENGINEER NEWSPAPER, LONDON.” 


TO CORRESPONDENTS. 


*." In order to avoid trouble and confusion we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must in all cases be accompanied by a large 

i the writer to himsely, and stamped, in order 
forwarded to their destination. No 


*,* All letters intended for insertion in Tow Encrveme, or containing 

ions, should be ied by the name and address of the writer, 

not necessarily for ication, but as a prog af good faith. No notice 
can be of anonymous communications. 


whatever 
*,* We cannot undertake to return drawings or manuscripts ; we must, 
therefore, request correspondents to keep copies. 
REPLIES. 


J. A. R.—We are sorry that no more information is available. The 
address of Escher, Wyss and Co. is Zurich. 

E. E. H. (Sleaford).—We would suggest that you should obtain “The 
Patent Laws of the World,” by Carpmael, published by Clowes. 

F. E. (Medhurst).—There is po such thing yet in the market as a trust- 
worthy acetylene engine. Experiments are being made in France and, 
we believe, in this country, but there is nothing yet for sale. 

J. W. B.—If you can spare the time, by all means go into the shipyard ; 

ou are certain to learn a great deal that will be of use to you. 
hether it will help you in your examination is quite another 
question. 

P. P. anp Co. (Wexford) —There is no difficulty in utilising the coke 
dust. It can be formed into briquettes with the aid of a little tar. In 
the County Kilkenny and Queen’s County the country people make 
what they call ** bombs” of anthracite coal dust and culm, which can 
be bought for a very low price. The dust is kneaded up with a small 
quantity of clay and water, and made by hand into balls about the 
size of large oranges. These are dried in the sun and make a very hot 
fire. 

Mingrva.—You must have a practical acquaintance with the manufac- 
ture of boilers, and understand how a repair should be carried out. 
You must have a practical and theoretical acquaintance with the 
working of boilers, the qualities of fuel, and water. You should be 
familiar with the apparatus of all kinds used in connection with 
boilers, such as safety valves, gauges, and such like. You must bea 
good arithmetician and able to calculate strength of parts, and com- 
petent to write a report in good English. The pay varies, according to 
the standing of the inspector, from about £2 to £6 per week. A good 
physique is essential, as the work is rough and dirty. 

Forwarp (Manchester) —A search for the advertisement would involve 
too much labour. Why not consult the files of Tae Enocinggr in the 
Public Library yourself? We think that the chances are that during 
your residence in the United States you will learn a great deal, but 
that when you return to this country you will not feel disposed to give 
your information away for the benefit of the English workman or the 
English capitalist. It is a matter of common knowledge and common 
complaint that output is checked by union policy. It is also quite 
well understood that certain tools are not worked to the best advan- 
tage, but it may be news to you to learn that in certain cases 
Americans specially sent to this country to use such tools have been 
quite unable to reach the output said to have been obtained in the 
United States. 


INQUIRIES. 


TWYBILLS ECONOMISER. 
Si1r,—We should be obliged if you or any of your readers could inform 
us who are the makers of Twybills economiser. 
London, September 18th. Y. anp C. 





HEATING LARGE WORKSHOPS. 
Sir,—Can any of your readers give me particulars of the most efficient, 
economical, and up-to-date system of heating large workshops covering 
one or two acres ? 


September 12th. ENQuiRER. 





AUTOMATIC BRAKES. 


Sin,—Can any reader tell me where I can get information about auto- 
matic brakes for use in letting down weights in the use of cranes and 
other lifting machinery, descriptions of the different types, &c.? 

Little Ilford, Essex, September 18th. J. G. 











PUBLISHER'S NOTICES. 


*,* THe JAPANESR LINR-OF-BATTLE SHIP HaTsvse.—Our two-page 
supplement of the above may be had, printed on Japanese vellum 
paper, upon a roller, price 1s., by post 1s. 1d, 





a pag rary im an 

ere ae ae a ne 

1) is 4 inconvenrence, 

+ baa hon can be vainadiat ty: cleaning the paper direct from 
is 0 




















CONTENTS. 
Tue Enxoinesrr, 20th September, 1901. PAGE 
Some Mopgern Tenpencigs or Locomotive ENGINEERING. No. I. .. 291 
Steam Enorgs at THE GLascow Exuipition. No X. (Illus) .. 291 
Ecectric Powgr Suppty on THE Tyne. No. Ii. (Illustrated.) .. 298 
THe ENGINEERING CONGRESS AT GLASGOW... 1. .. 2. ee ce oe 295 
Tue BRITISH ASSOCIATION... .. 299 


Tag French CoMBINED NAVAL AND MILITARY WesTRRN MANcuvRES 299 


THE OLD STRATFORD AND Moreton Raltway.. .. .. .. 300 
A REMARKABLE Suspension Barpor. (Illustruted.) .. .. .. .. 300 
DEVELOPMENT OF THE Mopk OF IGNITION IN SMALL-ARMS AND 
ARTILLERY. No. VI. (Illustrated.).. .. .. .. 1. «s oe 302 
THe SrfaMsHIP PHILADELPHIA, (Illustrated.).. .. .. .. .. .. 302 
RalLway MatTrers os 66 te, Oe. 06, Ue. ee 66. oe 0) ce a0 eee 
dh ee a orl 
MISCELLANEA .. 8 


Leapina ArticLes—President McKinley—A South Wales Coal Ring 305 
English and American Locomotives—Chief Inspectors of Machinery, 


Le oa 1 Ee ae ae ee ee 6 
The Steel Strike—The Loss ofthe Cobra... .. .. .. 2. «2 os 307 
LITERATURE . 807 


Tue RatLway Ferry STEAMER AND ICk-BREAKER Scotia. “(lus.):: 308 
THE ExpLosive PROPERTIES OF COMPRESSED AND LIQUEFIED ACETY- 
LENE .. ce co os cs SO8 


400 KiLowatr Generator. (Illustrated.).. .. .. -. 309 
Tue Newest NoRDDEUTSCHER Lioyp LingR .. .. .. .. .. .. 809 
PassMAN’s VERTICAL TUBULAR BoILer. (Illustrated.).. .. .. .. 310 
Some Becuryrie SONG 5. oc, cc ds cc ec, 0s cae. oe on S10 


DONRWAMI INOUE ct Cugs Racpust ce ake 62) cen us ees oe 
Letiers To THE Eo1ror—Enginecring in the Royal Navy—Turbine 
Machinery—The Derailment of Tramcars .. .. .. .. «. 
A Munificent Salary—Canal Relics .. .. .. 6. 0. ce ee oe 
APPROXIMATE RULES FOR THE DETERMINATION OF THE DISPLACKMENT 
AND DSMENOROUS. OF A.GMEP .. 50. ce 66300 06 0 ve 00 
Heatine AND VENTILATING THE GLASGOW ART GALLERIES. (Illus.) $12 
Tue British AssoctaTion—Professor Rticker’s Presidential Address 8138 
Hich-sPRED Raitway CaR OF THE ALLGEMEINE ELEKTRICITATS 
GRsELLscHaFT, Barun. (Illustrated.) .. .. .. .. .. .. 814 
Sewage Teme. ce ic ke ck cs bs em Sar ck. Se, ce ce 
Tue RELATIVE ADVANTAGES OF THREE, Two, AND SINGLE-PHASE SYSTEMS 


; FOR FREDING Low-TENSION NETWORKS .. .. .. .. .. .. 816 
THe Iron, Coat, AND GENERAL TRADES OF BrrMincHam, WoLvEr- 
HAMPTON, AND OTHER DISTRICTS.. .. .. «2 os oe ee os S17 


HOMME WEG TiSMAGSNEMEE .. cS ok cu ce ce ccc 00 ee co on, SUE 
Nort or ENGLAND | tm ae st e6 ‘es be de os oe os Oe 
Tue SHEFFIELD DistRICT .. .. .. ee ee ae re 
WALES AND ADJOINING COUNTIES . cece te we oe oe oe 818 
Notes From ScoTLAND es ise We of «a eo 0s 20 c0 60 
Norgs FRom GERMANY 


Taz Newrort HaRBoUR COMMISSIONERS’ WEEKLY TRADE Report .. 318 
SORMEEOMR, GE ce ng, “cc se, és cs gu ue eo «s os O10 
Awmricax NOTES... .. .. 0. 0. os ty er eee ee 
LAUNCHES AND TRIAL TRIPS .. 1. .. a a a 
WM POMUOEYOMGEMAT.. 45. cc. cc ce ec 46. ce ke ccs ven -. 819 
SeugcTRD AMERICAN PATENTS, (Illustrated.). |. 3. 2. 3! [! 990 








THE ENGINEER 


SEPTEMBER 20, 1901. 











PRESIDENT MCKINLEY. 


Ear.y on Saturday morning it was announced 
that the President of the United States was dead. 
The post-mortem held a few hours afterwards 
showed that the wounds which he had received had 
made no attempt to heal. Gangrene set in, and 
death followed. It is said that the stress and 
hurry of life had told upon the President, his 
system had been lowered, and there was no margin 
of vitality left to repair the lesions caused by the 
assassin’s bullet. We deeply sympathise with the 
American people in their loss of a ruler; we 
deeply sympathise with Mrs. McKinley in the 
loss of a devoted husband. We believe that not 
only in this country but in Britain over the sea, 
regret is widespread. Memorial services, court 
mourning, flags at half-mast, are the outward signs 
of very sincere sorrow and sympathy. 

Mr. McKinley died just at the moment when he 
had manifested political tendencies favourable to 
this country; tendencies which had been absent 
during his first term of rule. The President of the 
United States of America is in more ways than 
one the most powerful potentate on the face of the 
earth. He virtually rules seventy millions of people 
with the sway of an emperor. Thereare norulers 
at this side of the Atlantic who would dare to stand 
between a sovereign people and their wishes as 
expressed in Parliament ; but the President of the 
United States van veto, and has vetoed without the 
smallest hesitation, measures that he did not con- 
sider it expedient topass. It is quite indisputable 
that men in the position held by Mr. McKinley 
have enormous powers for pi and for good. 
The late President has left an excellent record 
behind him. If his death had occurred during his 
first term of office, we might have sympathised 
with the American people, we might have regretted 
the man, but there would have been no reason why 
we should sorrow for the death of a ruler whose 
policy was mainly antagonistic to this country. 
The progress of events altered Mr. McKinley’s 
views ; and the change was a proof that the man 
was not narrow-minded, and that he really did 

















possess the qualifications demanded in a great head 
of a great people. 

William McKinley was a self-made man. One 
of those men, that is to say, who possess ability 
to make the most at all times, and in all ways, of 
their environment; in other words, of the con- 
ditions under which they live. He was born in 
1843. Thus, he was only in his fifty-ninth year, an 
age young for statesmen in this country, old for 
most men in America. He served in the Federal 
Army during the great Civil War, and subsequently 
he became a lawyer. In this country he was best 
known as an uncompromising Protectionist. It is 
held now that he was not of those who say that a 
high tariff should be employed to help the manu- 
facturers. It is urged that he cared nothing for 
the trader, but a great deal for the benefits which 
trade and manufactures could confer on his country. 
All this may be true. The effect on Great Britain 
was thesame. We find it more difficult to separate 
the manufacturers from the manufactures than, it 
would seem, Mr. McKinley did. Mr. Dingley in- 
troduced a tariff which built up a stone wall 
of Protection round the States; and Mr. 
McKinley’s protest was too feeble to secure 
recognition. We are not concerned with the 
President’s policy on the silver question; nor 
with his policy in the dispute with Spain. Our 
interest in his career centres on his Protectionist 
opinions. For years he held but one view. He in 
no sense or way hated Great Britain; but he 
greatly loved his own country. Within a compara- 
tively recent period the industrial development of 
the United States, the rise and progress of Imperial- 
ism, the springing up of gigantic commercial com- 
binations, tended powerfully to modify his theories ; 
and so at the last we find him, in a speech made 
not much more than a fortnight ago at Buffalo, 
announcing to the world his conviction that if a 
country desires to extend its export trade it 
must not check importation. In a word, he 
had at last come to see the force of the 
axiom that trade cannot be done on advantageous 
terms with individuals or nations who cannot 
pay for goods sold to them. If, to put 
the matter very simply, an American bootmaker 
started in business in this country, and refused to 
accept payment for his waresin anything but green- 
backs, it is obvious that he would not long keep 
his shop open. In the same way, if the United 
States refused to accept payment in anything but 
gold, by thus virtually excluding the manufac- 
tures of other nations her external trade would 
soon be reduced to an almost vanishing quantity. 
Mr. McKinley did not know this at one time; but 
he understood it very clearly during the last few 
months of his life, and he was obviously prepared 
to throw his influence into the scale in favour of 
tariff modifications, and that in spite of vigorous 
opposition from the Senate and the whole manufac- 
turing partyin the United States. We believe that 
had he lived his arguments would have done much 
to promote trade reciprocity and international good 
feeling. The fact that this is a belief very current 
in this country intensifies the regret which is so 
universally felt for his untimely death. 

The world at this side of the Atlantic watches 
with some anxiety for the enunciation of the 
policy of Mr. McKinley’s successor, President 
Roosevelt. He is a man of a temperament 
widely different from that of the late President. 
Mr. McKinley was essentially a man of the people. 
Mr. Roosevelt belongs to the highest class of 
American aristocracy, being descended from an old 
Dutch family of high repute. He is earnest, active, 
aman who is certain to do something, be it good 
or bad. We have no reason to think he holds 
sentiments unfriendly to England; and it is said 
that he has small sympathy with the millionaire, 
or the means by which millionaires are produced. 
We shall be content if his policy towards this 
country is modelled on that recently followed by 
his predecessor, and we heartily wish him success 
as the ruler of a mighty nation. 











A SOUTH WALES COAL RING, 


Tue latest proposal for the formation of a South Wales 
coal ring is on much the same lines as previous efforts 
towards the same end, and it remains to be seen whether 
it will prove to be any more successful. The idea of the 
promoters, who are leading men in the trade, is, we are 


told, that all the chief collieries in that part of the country 


shall be combined “for the purpose of preventing 
mainly the underselling complained of so much from time 
to time by middlemen abroad ; for ensuring a reasonable 
return on the capital embarked in colliery undertakings, 
and a steady fair wage for miners—which, itis argued, will 
lessen the possibilities of strikes—and for arranging that 
home manufacturers shall be supplied with fuel at the 
lowest price commensurate with the interest of coal- 
owners.” It will be remembered that in 1896—not to go 
further back—Mr. D. A. Thomas, M.P., propounded a 
scheme which was to ameliorate the condition of the trade 
—which was at that time undoubtedly depressed—with- 
out touching the question of prices and profits, and without 
fixing a minimum selling price or a maximum output. 
Briefly stated, these were the proposals :—‘* The South 
Wales and Monmouthshire steam coalowners, having 
ascertained their several outputs and the proportion or 
percentage of each company’s output to the total pro- 
duction embraced in the combination, should agree for 
some fixed period, say, twelve months, that each under- 
taking was entitled to produce, month by month, an 
agreed percentage of the total production of the month, 
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whatever it might prove to be; and they should further 
enter into a binding agreement that any company exceed- 
ing its percentage quantity should contribute a fixed 
amount onevery ton of such excess as liquidated damages 
towards indemnifying those who had produced short of their 
percentage quantities." There was much discussion of 
this project, and the general belief, in the Press at least, 
was that the difficulties were insuperable. At any rate, 
it came to nothing, and the same fate awaited the set of 
proposals advanced a year or so later, which involved 
adhesion on the part of all South Wales proprietors, 
whether members of the Colliery Owners’ Association or 
not. Since that time the question of a working agree- 
ment has been in abeyance. Trade began to waken up, 
prices rose, and there was no need to worry about a fair 
return on the capital invested in the industry. It is only 
now, after the reaction from the high level of last year, 
that those favourable to the idea of a ring are resuming 
their endeavours to bring such a thing about. The 
sensible man does not accept without reserve all that the 
South Wales reporter tells him in the dead season, and 
the story about a “ trust’ to control 60 per cent. of the 
South Wales output, and having a capital of £20,000,000, 
may be dismissed as an airy effort of fancy. But the 
statement put forth by the Cardiff Press Agency 
apparently leaves no room to doubt that a working agree- 
ment for the purposes named in the quotation given 
above has been, or is on the point of being, concluded, 
and whether it lasts for a year, or fora longer or shorter 
period, it creates a situation brimful of interest, not only 
to the coal trade of the whole country, but to the home 
and foreign consumer of Welsh coal. Successful 
examples are contagious, and if this syndicate proves 
successful we shall see the idea taken up in other parts 
of the country, and may possibly end by becoming as 
much ‘“ring-"ridden as Germany—a thing to be depre- 
cated for many reasons. 

It is expressly stated that the example which the 
organisers of the South Wales Syndicate have had before 
them is the Rhenish-Westphalian Syndicate, which was 
formed in 1893 for the purpose of “‘ excluding for the 
future the unhealthy competition in the coal market, as 
well as to make arrangements with other competing 
colliery owners and associations regarding output, prices, 
and terms of delivery,’ and which has certainly been 
a success from the producers’ point of view, for it has 
been in steady operation ever since, and is still going 
well. Those who have access to Mr. D. A. Thomas’ 
celebrated ‘‘ pamphlet,” in which that eminent gentleman 
propounded his own scheme for preventing undue com- 
petition and keeping up prices, will find the Rhenish- 
Westphalian scheme detailed. The scope of the syndicate 
may be summarised thus:—The body is formed with a 
small capital, in which every colliery owner takes shares 
according to his output. All sales are made by the 
syndicate, and any order received by the individual 
colliery proprietor is at once handed over to the syndi- 
cate. The colliery owner is responsible for the quality 
of the coal, and also for the quantity at which his output 
is fixed. The colliery receives the amount realised by 
the sale of its produce, less management expenses. If 
the market is over supplied, a proportionate reduction is 
made all round; and if it is necessary to sell at a low 
price in markets where competition from outsiders is 
active, compensation is paid from the general fund to the 
producers of the particular coal sold. The members are 
subject to very heavy fines for breach of rules. A scheme 
on these lines would effect a revolution in business 
methods in South Wales; and there is grave reason to 
doubt if any large proportion of the whole trade would 
acquiesce. It means attacking a number of vested 
interests, and making them hostile from the start. As 
Mr. Thomas pointed out, it involves a colliery owner 
giving up entirely the management and control of the 
sale of his produce, and handing over all customers and 
business connections to the working committee of the 
syndicate. Should the scheme fail, he would be forced 
into his original position, after letting his competitors 
into the secrets of his business. A change, induced by 
the severity of foreign competition, has come over the 
attitude of the English manufacturer in the matter of 
“unrestrained competition and individual endeavour,” 
of which his father was wont to boast; in illustration 
of which we have only to look at the textile and other 
‘“* combines” formed in the past three or four years. It 
may be that a similar change has come over the South 
Wales coal magnate, though there is no reason for such a 
modification in his case, because there is no keen competi- 
tion with his fuel in any market. Now and again the 
civil warfare has been severe, and an agreement which 
should put an end to that might be welcomed. But, 
remembering the intense individuality of these men and 
their keen business rivalry, is it likely that they will 
agree to such proposals as these, especially as they are 
not hard driven ? 

The Rhenish-Westphalian Syndicate controls just 
50 per cent. of the coal output of Germany, and it has 
amicable agreements with other interests which prefer to 
be nominally independent. The South Wales ring could 
not hope to comprehend so large a proportion of the out- 
put of the United Kingdom, for the very sufficient reason 
that the whole production of that part of the country 
is only about 20 per cent. of the country’s total. It starts 
in quite a modest way, with the adhesion of owners pro- 
ducing about 20,000,000 tons, but hopes to gather strength 
as it goes along. Even on this basis, it seems likely to 
have a hardening effect on prices. The position of South 
Wales is in some important respects favourable for the 
formation of working agreements. Its steam coal enjoys 
a deservedly high reputation, and commands a steady 
market, in which there is little competition on the part 
either of other British coalfields or of foreigners. Assum- 
ing, therefore, that the producers have concluded an 
arrangement among themselves to which they conscien- 
tiously adhere, and that they do not carry their advantage 
to the length of ‘‘ squeezing’ the mere consumer, there 
is a good chance of their syndicate working well. To 





run from the one extreme of underselling, of which the 
middlemen of the Continent pathetically complain, to 
the other extreme of charging boom prices on every-day 
occasions, would be to court early disaster. The difficulty 
is to find the happy means and not to go beyond it, in spite 
of temptation. But as we have said, any gross abuse of 
power would soon bring in Nemesis. Here at home there 
are other districts from which good quality steam coal 
may be obtained if necessary, and America is only waiting 
for a chance to secure a footing in continental and other 
markets where South Wales is at present supreme. 
With English values about the normal, there does not 
seem much room for any big export development on 
the part of the United States ; but it must be remembered 
that one of the great aims of the new “soft coal combine”’ 
is the cultivation of an export trade, that its organisers 
are prepared to work without much profit, and that the 
margin in favour of Welsh coal in the Mediterranean at 
least is a narrow one. 


ENGLISH AND AMERICAN LOCOMOTIVES. 


For some time a discussion has been proceeding in our 
pages, which is interesting and even important, concerning 
the merits and demerits of the American goods engines 
which have been working on the Midland and two other 
English railways. The history of the importation of these 
locomotives is too well known to need recapitulation. 
Hitherto, we have taken no part ina discussion which 
has been more remarkable for the expression of opinions 
than for the statement of facts. The time has come, 
however, when we think it is possible that we can say 
something which may put the whole controversy ona 
sounder basis, on a basis of fact instead of assumption. 
First it is desirable to call attention to certain features of 
the dispute—if such it may be called—which are beyond 
and outside the somewhat narrowed issues presented for 
consideration by Mr. Johnson's brief report as to the 
working expenses of American as compared with British 
engines. 

It is a matter of common knowledge that various letters 
and newspaper articles have been published during the 
last couple of years denouncing British railway practice 
and exalting American. We have been told that every- 
thing British, from the system of checking baggage to 
the permanent way, is radically wrong; that the British 
locomotive, British railway carriage, British wagon, are 
all inferior in every respect to those found at the other 
side of the Atlantic. These letters and articles never 
emanate from men who have had any responsible connec- 
tion with railways either here or abroad—a circumstance 
overlooked by the general reader. They are written by 
more or less intelligent amateurs, from whom the inward 
details of traffic management have always been hidden. 
They mean well, and we are far from saying that their 
criticism is invariably ignorant or useless. But it none 
the less tends to convey an erroneous impression, and 
causes people to depreciate the skill and general com- 
petence of engineers and directors in this country. So 
far it is mischievous. It is, furthermore, well to bear in 
mind that this criticism of British methods in no case 
emanates from United States engineers. It is invariably 
the production of English or Scotch writers ; or perhaps 
of American newspaper men contributing to the Anglo- 
American papers which are published in considerable 
numbers in London. In no case is it written with any 
authority or precise knowledge of facts. Turning now to 
the American locomotives at work in this country, we find 
that the statements published by Mr. S. Johnson, the chief 
mechanical engineer of the Midland Railway, have per- 
plexed admirers of the American system, and various expla- 
nations have been advanced to account for unpleasant facts. 
One is that the engines have been unfairly treated, and 
another is that if the builders had been given a free hand 
they would have turned out a very different and much 
superior engine—an engine of the United States type, which 
is better than the English locomotive. If we read with 
care all that has been published within the last year 
or two, we shall learn that there are in this country 
people who believe that the men who manage our rail- 
ways and design our engines and rolling stock are 
incompetent, and that the best thing possible for the 
country would be to get rid of them all, and appoint 
United States men to take their place. It is possible 
that a bald statement like this may offend the critic. He 
may maintain that he does not mean to go quite so far 
as this. Nevertheless, this is what the strictures which 
we have heard and read really mean; that is to say, if 
we are to take it that they mean anything more than the 
idle vapourings of mechanical enthusiasts, or as we have 
heard them called, as we think not inappropriately, 
**Locomaniacs.”’ We have said that the controversy 
regarding the Midland goods engines has been hitherto 
more remarkable for the utterances of opinions than for 
a statement of facts. For that reason we have no small 
pleasure in putting before our readers a presentment of 
facts which will serve to throw light on the whole 
subject. 

Last July a trial took place before Mr. Justice Kennedy 
and a special jury, at the Hampshire Summer Assizes, 
held in Winchester. A Mr. Hipkin sued the London and 
South-Western Railway Company for damage done to a 
field of corn which was set on fire by sparks from a loco- 
motive belonging to the defendant company. A great 
deal of expert evidence was called on both sides, and in 
various ways the trial was interesting, but very little has 
been heard of it. The evidence of the plaintiffs went to 
prove that the engine was not fitted with the most ap- 
proved scientific spark arrester ; and the evidence of the 
defence went to prove that all was done that could be 
done to prevent the emission of sparks. Now in the 
course of this trial the inevitable American engineer 
turned up, and it was argued that the American engineer 
could teach English engineers how to prevent sparks 
being scattered; and that, in a word, if French, or 
German, or American engines had been used on the 





South-Western Railway there would have been no fire, 


and no action at law. Of course this was not said in go 
many words, but that was the implication. To support 
this claim Mr. George Gibbs was cross-examined. It jg 
with his evidence, or rather with a portion of it, alone 
that we are now concerned. He was called by the 
defendants. It must be remembered that his evidence 
was taken on oath; not only, therefore, must we take hig 
statements of fact as actually true, but also his state. 
ments of opinion. A man may say that he holds certain 
opinions when in reality he holds something quite 
different. He may, indeed, let himself be led away jn 
the heat of argument to say things which in cooley 
moments he would not care to reassert. But a sworn 
witness in a serious action in law will weigh his words 
and express no opinions which he does not honestly 
hold after mature consideration. , 

Now Mr. George Gibbs is assistant manager of the 
Baldwin Locomotive Works. He thoroughly understood 
what he was talking about, and he was familiar with al] 
the facts concerning the engines, seventy in number, 
which his firm built for the English railways. Mr. Gibbs 
stated that he was well acquainted with the practice of 
various countries where there are railways, and that the 
conditions of locomotive work in the United States and 
in England are very different. It will no doubt surprise 
some of our readers to learn that the Baldwin Loco. 
motive Works were given a free hand to supply whatever 
type of engine they thought proper. They were supplied 
with the railway and loading gauges, and the weights 
upon the wheels. They were told the service to be per. 
formed, and they were left to supply what they pleased, 
Asked whether the Baldwin Company had fitted their 
engines with the extended smoke-box, he replied that 
it had not, because ‘“‘ we considered the American type 
of engine was less well adapted for the conditions of 
service given us.”’ This seems to us to settle, and that 
effectively, one group of arguments used in defence of 
the American Midland engines. Again, Mr. Gibbs threw 
light on another point. It has been asserted that 
American locomotive builders build to stock, and are 
able to do this because their own designs are accepted, 
and in consequence work can be turned out and 
orders executed much more quickly than is possible in 
this country. This statement has been flatly contradicted, 
and the world has been told that American builders were 
not in a more favourable position to execute engineering 
orders than were British builders. According to Mr, 
Gibbs, however, the Baldwin Locomotive Works, in the 
majority of cases, make their own designs. In cross- 
examination as to the type of engine his firm would 
send to England, he said, ‘“‘If we sent engines to Eng. 
land, the country where the birth of the locomotive was 
seen, and where railway engineers are acknowledged to be 
the most eminent and most well known, and where all 
the conditions are thrashed out, then we should send the 
English type of smoke-box.’’ He was pressed as to the 
custom of the Baldwin Company. Did not that company 
make it a practice always to supply a country, when given 
a free hand, with the type of engine in use, not because 
it was, in the opinion of the Baldwin Company, the best, 
but because it was the one most likely to find favour ? 
Mr. Gibbs would not admit this. He said, speaking of 
England, that they would follow English practice gene- 
rally, unless they thought they could supply something 
better. In this case they did not think that English 
practice could be improved upon. In a word, Mr. Gibbs 
bore the fullest possible testimony to the excellence of 
British designs for the performance of British railway 
work, and we may add that it is just because the Bald. 
win Company departed in some measure from British 
practice that its engines have not given satisfaction. We 
venture to think that after this it will not be easy to 
argue that American practice must be the best for Great 
Britain. Indeed, as we have said, no responsible 
American engineer with a competent knowledge of the 
working conditions in the two countries has ever asserted 
or claimed that the American locomotive would be better 
for Great Britain than the types in actual use. 

The Baldwin engines supplied to this country have 
been extravagant in the consumption of fuel and lubri- 
cants, and they have needed a good deal of repairing. 
Various explanations have been produced to account for 
this; but the facts are very simple. The engines have 
18in. cylinders by 24in. stroke, and only 16 square feet of 
fire grate. This is, at least, 3 square feet too little for the 
cylinder capacity. In order to make steam the fires have 
been forced, and a small blast pipe has been used. It is 
not necessary to say what this implies; but the engines 
have made enough steam todo their work. Inthe United 
States economy of fuel is a very secondary consideration. 
There has been a large consumption of oil, and rather 
heavy repairs, because the workmanship of the engines 
is not equal to that of English locomotives; nor does it 
claim to be. Ina very short time trouble will begin with 
the fire-boxes, because of the intense combustion required 
to make steam; but there is nothing inconsistent in this 
with regular American practice. The engines were very 
cheap, they have done their work, and they have tided the 
companies over a difficulty by prompt delivery. But it is 
unfair to compare them with English engines carefully 
designed and made to use little coal and oil, to last long, 
and require few repairs. Probably, price for price, the 
Baldwin engines are as good as anything that could be 
made in this country. , 


CHIEF-INSPECTORS OF MACHINERY, ROYAL NAVY. 


For some time now the practice of attaching Chief- 
Inspectors of Machinery to our prineipal fleets has been 
in operation, and it is possible to form an idea of the 
utility of what was not so long ago | on as a start- 
ling innovation. In theory, the Chief-Inspector is a 
member of the Admiral’s staff, and belongs to the flag- 
ship. Owing, however, to the already limited accom- 
modation, and the relatively large cabin space required 





by inspectors, few, if any, of them are actually on board 
the flagships. At first they were put in any ship that 
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happened to have room for them, or that seemed likely 
specially to need them—the innovation not being gene- 
rally regarded with satisfaction. Such dissatisfaction as 
there was soon vanished, however, the Admiral in com- 
mand of the Channel F leet being converted by the case of 
the Niobe. This cruiser used to pour forth smoke in 
torrents on all occasions. A Chief-Inspector was placed 
on board her, and the smoke suddenly ceased to trouble 
the Admiral, whose objection to this indication of a 
warship’s presence was very marked indeed. ut of this 
incident a considerable respect for the ‘ engine doctors”’ 
arose, and in the majority of instances Admirals supplied 
with this addition to their retinues now consult them on 
al] matters in which a solid professional opinion is of 
value. The utility of this cannot be too much empha- 
sised. The ordinary chief-engineer of a warship, apart 
from the fact that he has less experience than an inspec- 
tor, is by no means so much his own master. Whena 
certain speed is ordered, the chief has to get that speed 
or stand the consequences, while in addition there is 
hardly a chief in the service who is not confident that his 
particular ship can do a good half-knot or more over her 
highest trial speed. An inspector has no ship to be proud 
of, and consequently is better able to form a sound judg- 
ment as to the maximum safe speed fora fleet than a con- 
sensus of chief-engineers driven by esprit de corps to claim 
the very highest possible for their ships. This, of course, 
is an extreme case; and we do not mean to imply that 
any danger exists from ambitious chief-engineers, but 
they are not, for the reason stated, able to give col- 
jective judgments equal to the opinion of an inspector. 
It would not be well for the Navy if they were. The 
inspector's work comes when the rush is over. Then, 
at all hours of the day and night, he is liable to be 
sent for to inspect some defect that has developed or 
promises to develop. Thus, in the last manceuvres, the 
inspector with the Channel Squadron—the X fleet—had 
to examine the Repulse to see whether she was fit to go 
on after the high-speed race to the Scillies, and his pre- 
scription for an incipient defect probably saved that 
ship from being sent back to Chatham or some other 
dockyard. Here the wisdom of the Admiralty plan be- 
came apparent, and ‘paid its way;” but the paying 
stopped hereabouts. 

It is a theory in the Channel Fleet that each ship shall 
be self-supporting, and able to do her own minor repairs. 
In theory this is excellent ; but in practice we are at once 
faced by the problem of defining a minor repair. A 
battleship, by the nature of things, cannot be a 
workshop beyond a certain extent; and for many 
things a floating workshop is the only alternative 
to a trip back to a congested dockyard. It would 
appear, therefore, that a repairing ship, fitted with a forge 
and similar necessaries, would be held a necessary 
companion to an inspector; but there are as yet no signs 
ofsuch ships. Some vague talk about Admiralty readiness 
to provide them when wanted has been put about, but 
such craft are purely theoretical so far. The only excep- 
tion is the Vulcan in the Mediterranean, a floating fast 
depot and repair ship for torpedo boats. By his own per- 
sonal efforts an ex-chief of this ship managed to get a 
forge fitted, and that forge is always at work doing jobs 
that would otherwise have to be done in dockyards 
thousands of milesdistant. At best, however, the Vulcan 
is by way of a makeshift workshop where big ships are 
concerned, not having been designed for that purpose. 
What we need is a large and improved Vulcan in every 
fleet. Her speed need not exceed eighteen knots—six- 
teen even might suffice—for it will be many a long day 
ere battle fleets will be able to cruise at anything over 
fifteen. She will need no guns, her defence being en- 
trusted to other vessels. Given guns, she would assuredly 
get used for her guns, and a single shell would ruin 
her shops. She should, in fine, be strictly a non-com- 
batant. On board her should be the inspector of 
machinery, with a staff sufficient for all needs likely to 
be possible at sea. The executive element on board her 
should be as small as possible, so as to ensure no 
nongense about pretty paint work, and the like things 
likely to interfere with the boat's efficiency. Indeed, it 
might.be better to man her with merchant-service men, 
so that the inspector would be undeniably senior officer 
and in complete control. 

The value of such a ship, with utilitarianism carried to 
its fullest extent, would be enormous even in peace time ; 
in war time it would be incalculable. Such a vessel is 
certainly a crying need of the moment. To take up the 
naval metaphor of ‘‘ engine doctor,” the present condi- 
tion of things is too akin to that of a country doctor, 
minus his dispensary. As a result, these Chief-Inspectors 
afloat, useful as they undoubtedly are, are still not made 
the most of. Our view of what might be done will be 
apparent when we say that it would be sound policy, 
and increase the general war efficiency of the fleet, if we 
countermanded one of the new battleships and spent the 
money in floating workshops. Every one such will be 
equivalent to an extra battleship in war time, possibly to 
far more, since, after a battle, the side that can repair 
quickest will win the day. 


—-—. —_—_ +ee 
THE STEEL STRIKE. 


Ir is asserted with a certain air of certainty that the 
great dispute in the United States steel trade has been 
settled on terms altogether favourable to the Trust. This is 
probably true; but it must not be forgotten that very 
similar reports have already reached this country which had 
no foundation in fact. Even, however, if it be true that the 
contending parties have arrived at a settlement, it by no 
means follows that this settlement is permanent. The more 
adverse it is to labour, the less likely is it to result in peace ; 
the labour party in the United States is too numerous and 
too unsettled. A dispute may occur at any time, and just 
in so far as the Union leaders are weak, and the Union it- 
self unconsolidated, will the men be likely to get out of 
hand and cause trouble, now here, now there. Indeed, the 
Steel Trust must be prepared to play the part of Ishmael, 





against whom was the hand of every man; and the more 
powerful the Trust becomes the more likely is it to be 
assailed. The present settlement will not render the pur- 
chase of shares in the Trust a less speculative investment. 


THE LOSS OF THE COBRA. 


Ir was stated yesterday afternoon that the turbine- 
driven destroyer Cobra had been lost with some loss 
of life during a contractor’s trial in the North Sea on Wed- 
nesday. The Cobra was built at Elswick. She had a 
displacement of 325 tons, was to have developed 10,000 
horse-power, and attained a speed of 36 knots. She was in 
most respects similar to the Viper, lost during the man- 
ceuvres on the coast of Alderney. Up to the time of going 
to press no very precise information as to the cause of the loss 
of the Cobra has been received. According to one statement 
she ran on a rock in the North Sea, according to another 
her loss was attributed to an explosion. The first statement 
is that made officially at the Admiralty. It is very unfor- 
tunate that two vessels, so full of promise, should have met 
with disaster. We trust that in his third venture Mr. 
Parsons will attain the permanent success he deserves. He 
has our sincere sympathy. 
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Traité Pratique des Machine Marine Motrices, des Machines 
Ausiliatres, des Machines a Pétrole et & Gaz. Description 
Montage, Régulation, Conduite, Réparation, rédigé con- 
formément aux programmes. A l’usage des Mécaniciens de 
la Marine Militaire et d ceux de la Marine du Commerce. 
Par J. B. Girard, Mécanicien Inspector de la Marine, &c. 
Librairie Polytechnic, Ch. Beranger. Paris et Liége. 1901. 


Tuis work is published in two thick octavo volumes, 
not less remarkable for the excellence of the matter than 
for the badness of the paper and printing. Many of the 
illustrations have in this way been ruined, the plates 
having suffered more than the engravings in the text. 

There is no book in the English language at all com- 
parable with this. The nearest work to it is the treatise 
on the marine engine written a few years ago by Mr. 
Seaton. But that book does not contain half the matter 
included between the cloth covers of the volumes 
before us. It would be absurd to attempt to deal with 
M. Girard’s chapters in detail. It will be enough to give 
our readers an idea of what will be found in this admir- 
able treatise. 

M. Girard deals scarcely at all with theory, but 
describes and illustrates the machinery in use in the 
French navy, not in general terms, but in minute detail, 
and gives sketches of every part. Indeed, the volumes 
swarm with little engravings, the originals of which we 
feel certain were excellent. We feel inclined to weep 
when we see how the engraver and printer have dealt 
with them. The author has adopted the question and 
answer system ; but he has not, we are grateful to say, 
written a catechism of the marine engine. The questions 
are few and simple; the answers long and complete. 
Thus, for instance, opening the book at haphazard, we 
find, ‘‘ Quel sont les different paliers employés dans les 
machines?” The reply is (1) ‘ Le palier ordinaire; (2) le 
palier Mazeline; (8) le palier du Creusot; (4) le palier 
d’Indret; (5) le paliers de butée; (6) les paliers et 
coussinets d’etambot.” Then follow six pages fully 
illustrated, describing all the shaft bearings named. 
Then five pages, illustrated, describing paliers de butée 
—thrust blocks. Next we have tail shafts and tunnel 
shafts, and then bearings considered, and always the 
illustrations show not imaginary or typical arrangements, 
but actual examples of the thing described as fitted into 
particular ships by particular firms. The descriptions 
are so full that with the small drawings before him the 
student ought to have little difficulty in preparing a work- 
ing drawing. 2 

Wherever he has deemed it necessary the author deals 
with the theory of certain actions, as, for example, with 
the friction of a thrust block, but in a simple and quite 
intelligent way. Indeed, M. Girard never appears to 
forget that he is writing for the student, and leads him on 
step by step. Thus, in dealing with valve gear, we have 
quite elementary sketches, showing how a slide valve 
works. This is followed closely by an explanation of a 
simple cut-off gear, and for the purpose he gives an 
excellent little sketch of Mayer’s cut off, which can be 
understood almost at a glance, and thence he proceeds to 
consider various forms of valve gear and the effect pro- 
duced by each. This is preceded by a description of 
various forms of indicator. Under the head of “* Régula- 
tion’’ we have a long treatise on the work done by 
steam and the usual method of calculating it, and the 
work done by an engine. The first volume contains no 
fewer than 906 pages, including a very good index and 
645 engravings. The second volume deals with the 
working, maintenance, and repair of marine engines of 
all kinds. There are 437 pages of text and 253 engravings 
in them, and at the end of the volume we find thirty- 
three folding plates. These last ought to have been 
very valuable, because they are plans and sections of the 
engines of some of the principal ships in the French navy, 
but their utility is much impaired by the wretched print- 
ing and the poverty of the engravings. Thereare, however, 
several exceptions, and the whole series is well worth 
examination. We learn from them that the engines in 
use in the French navy are still in large part compound, 
and that we are in one sense far ahead. Whether, how- 
ever, our engines are or are not more trustworthy than 
the French machines is quite another question. 

The second volume contains much information about 
auxilliary machinery in the navy, and concerning the 
working of guns. It is not possible to give an adequate 
idea of the fulness with which the author has treated 
these subjects. Not only are there drawings—usually 
adequate, though bad—given of the machinery, but full 
instructions are added for working it. Nothing at all 
like, for example, the description of the hydraulic 
machinery for working the guns of the ironclad Massena, 








and of the electric machinery for the same purpose of 
the ironclad Latouche-Tréville, has ever been published 
in any English text-book. It extends over many pages, 
copiously illustrated. 

A chapter of 44 pages is devoted to the description of 
various systems which have been used for propelling 
boats by means of oil and gas engines, much of this 
referring to engines scarcely ever heard of as yet in this 
country. 

M. Girard’s French is not very easy, and it is, to say the 
least of it, not always very elegant. But he has succeeded 
in saying a great deal in few words. It is not to be ex- 
pected that he could be equally satisfactory in dealing 
with all the great number of subjects which he has 
handled. None the less does the book remain in every 
respect, save the engravings, admirable. We can con- 
fidently recommend it to every student who can read 
French even a little. With the aid of a good dictionary 
the author’s meaning, at all events in the case of those 
portions of the book which are illustrated, can always be 
made out. Indeed, the use of such a book is to be 
recommended, for, if read with care, the student can 
searcely fail to add largely to his stock of technical 
French. 

It is curious that no mention is made of evaparators, 
or distilling apparatus of any kind. Perhaps the author 
holds that it belongs to the stokehold and not to the 
boiler-room. Very varied French practice is illustrated, 
and we find some things to condemn and some to praise. 
On the whole, however, the impression is left in the mind 
that French practice is by no means so enterprising as 
that of our own marine engine builders. 





The Engine, Boiler, and Employers’ Liability Insurance Com- 
pany, Limited. Chief Engineer's Report for 1900. London : 
Taylor, Garnett, Evans, and Co., Limited. 


WE have just received a copy of the report for the 
year 1900 of the chief engineer of the Engine, Boiler, 
and Employers’ Liability Insurance Company, Limited. 
It is a document containing much that is of interest to 
the users of plant. Its particular value lies in the fact 
that the accidents which have happened to a large number 
of boilers, engines, dynamos, &c., are described in the 
simplest possible language, and the cause fully explained. 
The user of machinery is by no means always an engineer, 
and is dependent, to a large degree perhaps, on one or more 
fitters or mechanics in his employ for warning when some- 
thingis wrong. Of the general management of the apparatus 
he himself probably knows sufficient from experience for 
ordinary working. What he does not know nearly so 
well is where to look for possible defects. It would be 
out of the question for every power user to employ 
specialists in all branches of the machinery he uses. It 
is unfortunately impossible that there should be no 
failures of any kind. Under these circumstances it is of 
great importance that there should be ready to hand a 
guide by which impending breakdowns may be recognised 
in their incipient stages. One way in which this nd may 
be obtained is by means of the records of actual happen- 
ings. Such records extending over one year alone may. not 
form an adequate representation of all possible mishaps, 
but it goes some way towards it, and a number of reports 
extending over a number of years may be very fairly taken 
as showing what may be looked for. It will be said perhaps 
that there are accidents which it would have been impossi- 
ble to foretell, and there is undoubtedly truth in this state- 
ment; but in many cases careful and intelligent inspection 
might have found out the defect in its infancy and prevented 
vexatious and costly stoppage of machines—if not loss of 
life. This is one of the reasons for the publication year 
after year of the reports now under discussion. Their 
object is partly to demonstrate the necessity of bestow- 
ing that care and attention on machinery which is so 
often lacking, and to induce the owners to profit by the 
experience the insurance company has had to pay for. 
The result is as we have indicated. A book of reference 
is gradually formed, which, when properly indexed, consti- 
tutes a valuable guide to all users of plant not intimately 
acquainted with the nature of all the machinery they 
employ. 

The report for 1900 is apologised for by its writer as 
being—owing to various causes—cut down till it contains 
little beyond bare statistics and the abstracts of the 
Board of Trade reports on the explosions, collapses, and 
mishaps which took place during the year. In saying 
this, Mr. Longridge hardly does himself justice, for 
though the remaining parts may be somewhat sparsely 
commented upon, those relating to electric machinery 
and to boilers are dealt with at considerable length. The 
first portion of the report refers to steam, gas, and oil 
engines. The accidents are divided under four heads, 
namely: (1) Those due to causes unascertained ; (2) those 
due to negligence of owners or attendants ; (3) those due 
to old defects, or wear and tear; and (4) those due to 
weakness, faulty design, or bad workmanship. The 
number in these four classes were, respectively, 25, 21, 31, 
and 23 per cent. Certainly over half, and possibly three- 
quarters of the whole, might have been prevented by 
intelligent and timely inspection. With gasand oil engines 
the proportion of unascertained causes is much higher, 
namely, 56 per cent., but even with this class of engine, 
quite a third of the accidents might have been prevented, 
since they were due to negligence, or old defects, or 
wear and tear. The total number of breakdowns in 
connection with engines dealt with during the year was 
229. Nearly a third of these were caused by defects in 
valves and valve gear, while nearly a seventh were 
attributable to breakage of nuts, screws, bolts, or pins. 
A list is given which divides the engines up into twenty- 
three separate parts, and states the number of accidents 
which occurred to each particular part during the year, and 
the aggregate number during the previous eighteen years. 
This in itself is an index of those parts which most fre- 
quently fail. Examples are given of three separate cases 
of engine breakdown, all highly interesting, and our 
only regret is that similar details are not given of each 
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separate breakdown. The same course is pursued with 
electrical machinery as with the engines. 
that only a quarter of the accidents might have been pre- 
vented with care, but the percentage of unascertained 
causes is high—accounting for nearly half of the whole. 
As to the nature of the accidents, well over half of them 
are due to burnt-out armatures. Seventeen of the mis- 
haps are described in terse but admirably-expressed 
sentences. They are calculated to impress themselves 
firmly upon the mind of the dynamo and motor user, and 
to serve him in stead when the time for action comes, for 
in each case what to do is either definitely stated or 
palpably implied. Boilers are dealt with in much the 
same way. We find that, as far as the boilers specially 
referred to in this report are concerned, out of a total of 
forty mishaps taking place during the year by which 
boiler furnaces were damaged by overheating, all save 
two or three might have been prevented by proper care 
and attention, nearly half being put down directly to the 
neglect of the attendant. Various causes of collapse are 
discussed, and the questions of fitting and final failure 
are brought forward, and several instances explained. 
Finally, there is added to the report a collection of the 
various boiler explosions reported to the Board of Trade, 
with short comments on each. 

We can heartily commend these reports to the users of 
boilers and machinery. There is a far too great tendency 


to leave machinery to take care of itself, or to the tender | , 
| contract, both in regard to speed and the power necessary for | 


| ice-breaking. 


mercies of inexperienced attendants. We frequently hear 
of gardeners having charge of electric lighting installations, 
consisting perhaps of boiler, steam engine, dynamo, Kc. 


As long as everything goes smoothly, and nothing wears | 


out or gets out of adjustment, all is well. But who can 
expect a gardener with all his other work to foresee and 
attend beforehand to anything which may go wrong? 
This is only one example. There are any number of 
instances where valuable machinery is running in a condi- 
tion of absolute filth, or is knocking itself to pieces for 
want of proper care and attention. Thisshould not be 


so, for to a large extent it might be prevented. The user | 


may say, ‘Oh! I am insured. It does not matter if 
things do breakdown ;”’ but he surely overlooks the fact 
that death may accompany that breakdown ; and, in any 
case, stoppage of productive power for which compensa- 
tion will not make up. Many instances of the kind are 
within our own knowledge, but the report mentions many 
more. Some of these exhibit an almost unbelievable lack 
of foresight. From quite small beginnings, which could 
have been easily remedied if taken in time, there were in 
many cases far-reaching results, and we would urge upon 
our readers the necessity for the periodical and thorough 
inspection of the plant under their control. One further 
point is worthy of the best attention of our manufacturers. 
The failures due to weakness or bad design form nearly 
a quarter of the total number of accidents; which is cer- 
tainly not very creditable, and could very well be avoided. 








RAILWAY FERRY STEAMER AND ICE-BREAKER 
SCOTIA. 


Tuis most interesting vessel, which is illustrated above from 
a model, has recently been completed at the Walker Shipyard 
of Sir W. G. Armstrong, Whitworth and Co., Limited. Built 
to the order of the Ministry of Railways and Canals, Canada, 
the Scotia is intended for the carriage of railway trains 
across the Straits of Canso to and from Port Mulgrave, in 
Nova Scotia. The vessel is also constructed as an ice-breaker 
to enable her to cope with the large masses of ice that drift 
into the straits with the tides and winds during the winter 
months. The Scotia is capable of carrying a load of nine 
Pullman ears, each 84ft. Gin. long, or a correspondingly large 
number of box goods cars. She is specially strengthened 
for the conveyance of an express locomotive and tender 
weighing not less than 118 tons. Arrangements are made 
so that the trains can come on board the vessel at one end 
and leave at the other when the opposite shore is reached, 
three sets of rails being laid along her decks, so that three 
trains can be carried at once. 


FERRY ICE-BREAKER 


ARVSTRONG, WHITWORTH, AND CO., 


By a special arrangement of gearing worked from the 


Here we find | deck, the pins connecting the steering gear to the rudder 


are simultaneously connected, and the pin securing the 


| rudder in a central position when going ahead is withdrawn, | 


so that when the rudder is at the after end of the ship, for 
the time being, it is ready to steer the vessel, and when for 
the time being it is at the fore end, a locking-pin holds the 
rudder securely in a central fore and aft direction. As it is 
clear that the rudder will be exposed to very rough treat- 
ment, and to prevent it being smashed by contact with ice, 
it is made of cast steel of very exceptional thickness and 


strength, whilst the rudder-plate itself is of abnormal | 


strength, the whole being so designed in form and section as 
to, it is hoped, successfully withstand the attack when 
ramming ice. The propellers, in the case of all the ice- 
breakers which have been built at Elswick, have been made of 
a very special mixture of nickel steel, which provides for 
great strength, and, of course, the shafting and actions of the 
propeller blades are specially designed for strength, and of a 
form to withstand the strains set up when ice-breaking ; 
the basis of which may be taken that the propeller and its 


shaft must be of sufficient strength to allow of the whole | 
| thing being brought up dead, and, of course, the machinery | 


in like manner has also to fulfil the same condition. With 
all the Elswick ice-breakers this has been most successfully 


| carried out. 


The vessel has been tried on the measured mile at Whitley, 
off the mouth of the Tyne, with weights on board to bring 


| her to her working load, and in the trial the vessel proved 


| with the object of emptying the bottles. 


herself capable of fulfilling the conditions provided in the 


The machinery consists of two sets of triple- 
| expansion engines, each of 1200 horse-power, with four 
cylindrical boilers working at a pressure of 160]b. The 
shafting is continuous from end to end of the vessel. The 


| propelling machinery has been constructed by the Wallsend | 


| Slipway and Engineering Co., Limited. At each end of the 
| vessel there is an ice-breaking propeller, and there are also 
| rudders at each end to enable the ship to be handled in 
| either direction at will. 
| prove an immense advantage to the fast colonial service 
| between the Island of Cape Breton and the mainland. 

In the voyage to Canada the vessel will be commanded 


| by Captain Ascough. 








THE EXPLOSIVE PROPERTIES OF COMPRESSED 
AND LIQUEFIED ACETYLENE. 

Some interesting experiments on the explosive nature of 
acetylene, compressed and liquefied in steel cylinders, were 
carried out some months ago at Berlin by one of the engineer 
battalions of the German army under the supervision of Dr. 
H. Rasch. During the year 1896 a set of seven cylinders 
were filled with liquid acetylene which had been purified by 
the Pictet process, the bottles having capacities of about 
12 litres, weighing 20 kilos. to 22 kilos. each, and being 5 mm. 
or 6mm. thick in the metal. All the cylinders were first 
evacuated, and then rinsed with acetylene, so that presence 
of air wasexcluded. The filling took place at a time when it 
was believed that all alloys of copper must be avoided in 
acetylene apparatus, and, therefore, the valves were steel. 
In 1900 it was noticed that the bottles were rusty, whence it 
was argued that the valves might also be rusted up, and 
might produce a spark if attempts were made to loosen them 

To obviate all 
danger the Berlin firm of R. Pictet and Co., to whom the 
cylinders belonged, applied—German fashion—to the police 
to have them destroyed in the public interest. The first, 
containing about 4 kilos. of liquid acetylene, was laid in a 
sloping position with the valve at the top; at the upper part 
where the still gaseous acetylene collected, and where it was 
retained under a pressure of 50 atmospheres, a 1 kilo. cart- 
ridge of picric acid was laid, and exploded electrically from a 
distance. The top of the bottle was blown away, the lower part 
was bent and torn into holes. No explosion of the acetylene 
occurred ; the cylinder emptied itself by the escape of gaseous 
acetylene. The next bottle, with 3} kilos. of liquid, had a 
200 gramme cartridge laid at its bottom, where the liquid 
acetylene was. On passing the current the liquid acetylene 





exploded, producing a black cloud of smoke 12m. high. 
The cylinder was entirely destroyed, and only a few small 
pieces could be discovered. The third cylinder, containing 


It is believed that the vessel will | 
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| about 400 grammes of liquid acetylene, was placed 25 centi- 
metres from a bottle containing 200 grammes of picric acid, 
| which was exploded as before. The picric acid bottle was 
smashed; the acetylene cylinder was driven sideways for a 
distance of 2 m., but it was not injured. Another cylin- 
der placed vertically, with 500 grammes of liquid acetylene, 
was fired at from a distance of 85m. with an infantry 
rifle. A clean hole was made in the front above the level of 
the liquid, the back of the bottle being only slightly bulged. 
There was no explosion of acetylene; the cylinder emptied 
| itself with a whistling noise, and a column of bluish vapour 
extended upwards for 24 m. These tests seem to show 
that there is considerable difference in stability between 
highly compressed acetylene gas and actually liquefied 
acetylene. The gas was not exploded by the impact of the 
bullet, nor by the detonation of the picric acid, although it 
stood at a pressure of 50 atmospheres. The liquid exploded 
every time. The tests also show that acylinder of liquid will 
not explode by sympathy ; the detonator must be in close 
contact with it. 








RatLway EARNINGSs.—The gross earnings for the half-year 
ending June 30th amounted to £149,800,000, this being for 181,337 
miles, The gain over the first half of 1900 was practically 10 per 
cent., but the reports last year were from 4300 miles less of road. 
These gains in gross have been continuous since 1894, when a loss 
of 16°6 per cent. was recorded. In 1895 the increase was 3°2 per 
cent., in 1898 it was 12 per cent., and in 1900 it was 13°5 per cent. 


THE INSTITUTION OF JUNIOR ENGINEERS.—The summer meeting 
of this Institution took place at the Three Towns, Devonshire, last 
month—Augvst 12th to 17th. Although theattendance was not so 
large as usual, on account of a number of members reserving them- 
selves for the nan. pr poe Congress at Glasgow, the whole week's 
proceedings passed off very successfully, and afforded interest and 
enjoyment to those present, amongst whom were the Chairman, 
Mr. P. Marshall, Mr. W. G. Wernbaur, Mr. W. Fendick, Mr. 
P, J. Waldram, Mr. T, C. Morewood, Mr. M. R. Parker, Mr. G. 
Bullock, Mr. G. Robus, and the secretary, Mr. Walter 7. Dunn. 
By permission of the Admiralty, and arrangement with Admiral 
T. 8, Jackson, Admiral Superintendent, Devonport Dockyard was 
| first inspected. The workshops were visited, and H.M.S, Queen, 
| battleship, and Encounter, third-class cruiser, were seen in course 
| of building. In the afternoon, by special steamer, the party had a 

rough passage from Plymouth, outside the breakwater, to view the 
| the rivers Yealmand Kitley. On the following morning a steamer, 
provided by Sir John Jackson, Limited, took the members from 
the Promenade Pier to H.M. gunnery ship Cambridge, and 
thence to H.M. torpedo school ship Defiance. On both vessels, 
by the courtesy of the Rt. Hon. Lord Chas. T. M. D. Scott, K.C.B., 
Commander-in-Chief, various evolutions were performed for the 
benefit of the visitors. In the afternoon the visit was paid to the 
Keyham Dockyard Extension Works. The Royal Naval Engineer- 
ing College was visited first on the morning of the next day, under 
the guidance of members of the Institution in residence at the 
college. Proceeding afterwards into the Keyham Steam Yard, the 
nature of the practical training which the students undergo was 

inted out in the section specially set apart for their instruction. 

he other divisions of the factory were shown, the dockyard was 
taken, and a number of various vessels of war therein were seen. 
In the afternoon some of the members went by brake to Lea Moor 
to view the China-clay Works of Martin Brothers, while others 
took advantage of an invitation, received from the agents, to & 
aboard the Atlantic liner Deutschland, on her call at Plymouth. 
Under the guidance of the superintendent, Mr. W. A. Moore, the 
Royal William Victualling Yard was visited on the Thursday 
morning, special attention being _ to the engineering features. 
The re-building work at the Royal Naval Hospital was afterwards 
inspected. The afternoon and evening were devoted to a steamer 
excursion on the river Tamar. The Royal Albert Bridge, Saltash, 
was visited on Friday morning, Mr. Elms acting as guide on behalf 
of the divisional engineer of the Great Western Railway, Mr. T. H. 
Gibbons, A thorough examination of the renewal work of the 
lower girders, which was going on, was made, and the party 
ascended into the tube, remaining there during the passage of a 
train across the bridge, so that they might experience its effect. 
The degree of vibration of the tube was almost imperceptible, a 
condition due, it was stated, to the satisfactory character of the 
girder-strengthening work already referred to. In the afternoon 
the members were entertained by the Mayor of Plymouth, Mr. 
J.D. Bellamy, toa garden party in Beaumont Park, the use of 
which for the purpose had been granted by the Corporation. An 
interesting incident was the presentation of an oak stationery 
cabinet to Mr. F. S. Pilling, in token of the members’ gratitude for 
his assiduous services as honorary local secretary of the meeting, 
a well-deserved compliment. On Saturday the Plymouth Gas- 
works were visited, under the guidance of the manager, Mr, P. 8. 
Hoyte, and the waterworks at Burrator were also inspected, 
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400-KILOWATT DIRECT-CURRENT GENERATOR 


THE ENGLISH ELECTRIC MANUFACTURING CO., LIMITED, PRESTON, 
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400-KILOWATT GENERATOR. 





Ovr readers will remember that in our issue of June 22nd, 
1900, we described the works of the English Electric Manu- 
facturing Company. This company has since it started 
work in June last year, so we are informed, completed and 
shipped nearly 1500 tramway motors of sizes varying from 
25 up to 100 horse-power, together with the necessary equip- 


ment for some 750 cars. But it has not only been engaged | 


on tramway motor work. It has also been manufacturing 
generators of considerable size, and it despatched from the 
works about four months ago the first of these. In the 
above illustration we give a reproduction from a photograph 
of a 400-kilowatt generator recently manufactured by this 
company. As will be seen, the magnet frame is circular in 
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SATURATION CURVE 


form, It is provided with ten inwardly projecting pole 
pieces, and is divided horizontally,so that the upper half of 
the frame can be moved for the inspection or removal of the 
armature. The lower half of the frame is provided with two 
large feet for carrying it on the foundations. The poles are 
of Jaminated steel cast into the magnet frame. They a 

provided with detachable pole shoes, which also act as 
keepers for the field magnet spools. The field coils are 
wound with double-cotton covered wire for the shunt, and 
with copper ribbon—one turn per layer—for the series wind- 
ing, the ribbon being oumael with mica and cloth. The 





shunt and series coils are insulated from each other and | 


from the spool by a combination of mica and red-rope paper, 


and are covered with paper wrappings and braided rope, | 


being afterwards coated with varnish and baked for several 


days. These coils are, while still hot, tested with an alter- | 


nating current of 2500 volts. 

The armature is built up on a spider, the bore of which is 
slightly smaller that the diameter of the shaft, so that a 
pressure of 100 tons is needed to force it into position, when 
itis further secured by keys. The core is built up on the 
ends of the arms of the hub, the laminations, before being 
assembled, being annealed and japanned. 
3in. or 4in., spacing discs are inserted between the lamina- 
tions to form ventilating ducts for cooling the interivr of the 
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EFFICIENCY CURVE 


core and the windings. The laminations are kept in place 
by cast iron flanges, which also support the armature wind- | 
ings. The armature is of the slotted type and the coils are 
former wound. An extension of the hub carries and is bolted 


to the commutator hub, thus preventing relative motion | 


between the commutator bars and the armature windings. | 
The insulation between the commutator bars and the hub is 
made from the purest obtainable India mica, while that 
between the bars is made from a peculiar quality of silver 
amber mica. Of this latter insulation it is said that in test- 
ing between the commutator bars and the hub, the alternating 


At intervals of | 





_ pile 


pressure may be made so high that the current will creep 
over the edge of the mica rings—a distance of from lin. to 
2in.—rather than break down the insulation itself. To the 
| back end of the commutator bars flexible copper leads are 
riveted, which extend up to and connect with the armature 
| windings. The electric pressure between adjacent commuta- 
| tor bars is kept under 10 volts, and a balancing device is 
| attached to the commutator to equalise any slight difference 
in the magnetic reluctance of the various magnetic currents 
of the machine, thus checking the tendency to spark. The 
brushes are of carbon, the holders being so designed that no 
moving joints carry the current. All the brushes can be 
rocked simultaneously by means of a hand wheel and screw 
geared to the brush rocker ring. 
When this machine was tested, after running for ten hours 
| at full load, it was made to carry a 50 per cent. overload 
for two hours. Its temperature rise at the end of this 
time was 57 deg. Fah., as taken by thermometer, above the 
surrounding air. We are informed that there was no spark- 
ing of any kind from no load up to 50 per cent. overload, 
and that the brushes were not moved in the slightest over 
this range of output. The voltage of the machine is 500, 
and it is constructed to run at 90 revolutions per minute. 
We append hereto two curves, supplied by the manufacturers, 
showing its characteristics. One is the saturation curve, 
and the other the efficiency curve, so that our readers may 
form some conception of the general efficiency of the machine. 
It will be observed that the efficiency curve appears to 
| be wonderfully straight over a large variation of load. 








THE NEWEST NORDDEUTSCHER LLOYD LINER. 


THE Kronprinz Wilhelm was launched on March 30th, 1901, 
at the yard of the builders, the Vulcan Shipbuilding and 
Engineering Company, Stettin. She is 15ft. longer than the 

| Kaiser Wilhelm der Grosse, hitherto the biggest steamer in 
| the Norddeutscher Lloyd fleet. Her actual measurements 
| are : —Length, 663ft.; breadth, 66ft.; and depth, 43ft. Her 
draught is 29ft. Her gross register tonnage is 15,000 tons, 
and her displacement when loaded is 21,300 tons, Externally 
the Kronprinz Wilhelm resembles the Kaiser Wilhelm der 
Grosse, to which class she belongs, all the Norddeutscher Lloyd 
steamers being grouped in classes of similar general construc- 
tion. 
There are two sets of six-cylinder quadruple-expansion 
|engines, developing together 35,000 indicated horse-power, 
which it is estimated will communicate sufficient power to 
| the two four-bladed manganese bronze propellers to drive the 
vessel at a speed between 23 and 24 knots. The coal con- 
sumption is about 500 tons a day, which works out at one and 
| one- third—1}—Ib. of coal per horse- -power per hour. To 
ensure smooth working the engines are fitted with massive 
balance gear on the Schlick system, The steam is generated 
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in sixteen cylindrical boilers, twelve double-ended and four 
single. The boiler pressure is 15 atmospheres, i.e., 225 1b. to 
_ square inch, The bunker space is sufficient for 4450 tons 
of coal. 

The Kronprinz Wilhelm is fitted with bilge keels to prevent 
rolling. The ship contains quite a large number of modern | 
scientific appliances; for example, the captain is in tele- | 
phonic communication with all the different departmental | 
chiefs of the ship. The suites of rooms are in similar com- 
munication with the chief steward’s office, which in this 
ship would compare with the office of a modern hotel. 
Access to the crow’s-nest is not as usual by external ladder, 
but by a ladder within the steel foremast. Between the look- 
out in the crow's-nest and the navigation bridge communi- 
cation can be made by means of a speaking-tube. 

Every possible provision has been made to ensure safety. | 
There is a double bottom running the whole length of the 
ship, divided into twenty-four water-tight compartments. 
Fifteen transverse bulkheads are carried up to the upper 
deck, and a longitudinal bulkhead divides the engine-room 
into two water-tight compartments. An electric indicator 
in the navigation-room shows if any opening in a bulkhead 
is not closed, and an ingenious electrical contrivance enables 
the officer in command to set in motion an automatic 
machine for instantly shutting all bulkhead openings under 
the water-line. All the clocks on board are regulated by 
electricity from the clock in the chart-room ; and the ship 
carries a complete Marconi wireless telegraphy apparatus. 











PASSMAN’S VERTICAL TUBULAR BOILER. 





THE accompanying engravings illustrate a boiler patented 
and made by Mr. T. F. Passman, Depdt-road Boiler Works, | 
Middlesbrough. It will, perhaps, be remembered that Mr. 
Passman has made for several years a vertical boiler, with a 
species of “ pot” on top of a cross tube, into which pot a 
number of water tubes coming from the fire-box crown sheet | 
opened. There were objections to this raised by the Board 
of Trade, and the illustration shows the improvement devised 
to get rid of the objection. The tubes now open directly into 
the cross tube, and radiate to the crown sheet. This appears | 
to be a very satisfactory boiler, doing well, we understand, 
with bad water. Curiously enough, it gives no trouble from 
priming, probably because the steam space provided is large. 

Mr. Passman has introduced a very simple and excellent | 
device for heating feed-water in vertical steam boilers. It | 
consists of a cylinder-shaped water pot fixed in segments and 
made water-tight round the uptake, forming a water space of | 


2in. to 6in.,as the size of the uptakes mayrequire. Through the | 
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&c., and a tapping hole at the bottom. The current is turned 
on and the material is fused, working either at a very high 
temperature, or for a long period of time, until the above- 
mentioned alloy is produced. This sinks to the bottom and 
is tapped off. The residue, consisting of pure alumina, is 
allowed to cool, taken out of the furnace, powdered, and 
treated with a magnet to remove metallic particles. Finally 
it is dissolved in a non-aqueous solvent and electrolysed as 


| usual to produce metallicaluminium. The advantage claimed 


for the process is that the alumina is free from sodium, and 


| therefore there is no danger of the finished aluminium being 
| contaminated with the alkali metal. 


In the carbonic acid or 
the Bayer method of winning pure alumina, caustic soda is 
employed as the solvent or otherwise, and the aluminium 
oxide is finally precipitated from a solution rich in sodium 
oxide. However carefully it be washed on the large scale, 


| traces of sodium obstinately adhere to the alumina, and with 
‘a trifling rise of voltage in the electrolytic cell, they are liable 


to appear at the cathode among the aluminium thrown down. 
Hall’s patented — normally avoids all use of sodium 
compounds ; so that it is curious to observe that he suggests 
employing ‘‘ soda ” or cryolite—which is a double fluoride of 
sodium and aluminium—as his flux on certain occasions. 
The second patent, No. 14,573, August 14th, 1900, was also 
taken out by Mr. C. M. Hall. Here calcined bauxite is 
digested in a closed vessel, with a solution of sodium car- 
bonate in such proportions that two or three molecules of 
Na, CO, are present for every one molecule of Al, O, in the 
ore; and with enough quicklime to causticise the former 
reagent. Steam at 140 1b. pressure is led into the digester, 
and its contents are agitated for several hours. The solution 
of sodium aluminate is filtered, and then treated with a 
current of carbon dioxide, as in Deville’s original process, to 
throw down the alumina. It will be seen that this method 
differs only from the usual one—not Bayer’s—by the employ- 
ment of sodium carbonate and calcium oxide in place of 
sodium hydroxide as the solvent for the alumina: that is to 
say, nascent sodium hydroxide is adopted. This idea has the 
obvious advantage of avoiding the expense involved in using 
caustic soda, and it also yields as its final waste liquor the 


| same material—sodium carbonate—as is originally required. 


In the earliest method for obtaining pure alumina from 
bauxite the mineral was fused in a furnace with sodium 


| carbonate, and the final liquid had to be dried down before it 
| was fit for further service ; then the bauxite was treated at a 
| steam heat with caustic soda, and the final liquor had to be 


causticised. Next Bayer’s process was worked out where a 
solution of sodium aluminate relatively poor in alumina 
acted as the solvent, and the same liquor, only somewhat too 
dilute, was obtained as the final product ; and now in Hall’s 


| method we have sodium carbonate both as reagent and final 


product, the only materials used up 
being quicklime and carbonic acid gas. 
It is stated that the lime in Hall’s process 
forms insoluble compounds with the 
ferric oxide, silica, and titanic acid of the 
crude bauxite. A claim is also made that 








the method is applicable to the treatment 
of bauxite with the Bayer sodium alumi- 
nate liquor; but the advantage of having 
the lime present there is not immediately 
evident. 

The third patent is No. 9676, May 9th, 

















1901, taken out by Mr. A. H. Cowles, of 
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Cleveland, and the British Aluminium 
Company. It relates to the manufac- 
ture of aluminium, sodium, aluminium 
carbide, and alloys of aluminium with 
sodium or other metals. A mixture of 
sodium aluminate and powdered carbon 
in proper proportions is made up and 
heated electrically in a closed furnace, 
one wall of which is permeable to gases 
and vapours. The sodium is reduced to 
the metallic state, volatilises, passes 
through the diaphragm, and is condensed 
in a suitable vessel; the aluminium is 
also reduced and, remaining in the fur- 
nace, combines with the carbon to yield 
its carbide. If to the above mixture a 
compound of some non-volatile metal is 
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added, there is obtained an alloy of 
aluminium with that non-volatile metal, 








the sodium escaping as before. If two 
other metals are present, one of which 
is volatile and the other not, an alloy 








shell of the boiler to the bottom of the water pot is fixed the 
feed pipe, so that when the boiler is feeding water through 
the injector, or pump, the feed enters and rises to the top | 
of the water pot, completely surrounding the uptake with 
water, which absorbs the waste heat in the uptake above 
the water-line in the steam space, so protecting the uptake 
from overheating, and utilising the waste heat for heating 
the water as it rises to the top of the water pot, which then 
overflows down a pipe into the water below at a high tem- 
perature. From the opposite side, and close to the bottom 
of the water pot, is fixed a pipe to a blow-off cock, attached to | 
the side of the boiler for the purpose of blowing out occasion- | 
ally the sediment or dirt that may accumulate in the water | 
pot, which is easily expelled by the steam in the boiler. 








SOME ALUMINIUM PATENTS. 


THREE British patents for the manufacture of alumina or 
metallic aluminium have recently been published which | 
seem of sufficient interest to deserve notice. The first is { 
No. 14,572, August 14th, 1900, taken out by Mr. C. M. Hall, | 
of Niagara Falls. In this bauxite is calcined with a small | 
quantity of carbon, and then more carbon is added till the | 
proportion of that material reaches 8 or 10 per cent. of the 
whole. A certain proportion of aluminium powder, calculated | 
according to the richness of the bauxite in ferric oxide, silica, | 
and titanic acid, is next introduced in order that an alloy of 
that metal with iron, silicon, and titanium may be subse- 
quently formed and removed; and if the mineral con- | 
tains but little iron, ferric oxide may be added to bring 
the percentage of that constituent up to the desirable 
minimum, while in some cases a flux such as lime, soda, 
eryolite, or fluorspar, is also employed. The mixture is 
brought into an electric furnace constructed of a metal jacket | 
and acarbon lining, having a vertical suspended electrode, 








of aluminium with the latter is left 
behind in the furnace, while an alloy 
of sodium with the former volatile 
ingredient is recoverable from the 
Granting that the processes work smoothly 


condenser. 
and quantitatively, the method of winning aluminium alloys 
may be useful; but no information being vouchsafed as to the 
object the inventors have in view in proposing to manufacture 
aluminium carbide, it is rather difficult to understand how 
the fundamental reaction of the patent can ever be practically 


valuable. On treatment with water, aluminium carbide 
yields methane or marsh gas, which burns with almost a non- 
luminous flame, so that the new carbide cannot replace the 
calcium compound; possibly it may be intended to employ 
it in steel manufacture as a reagent for the simultaneous 
introduction of carbon and removal of oxygen. 








DOCKYARD NOTES. 


Ture voyage of French submarines from Cherbourg to 





| Dunkirk makes a record for these craft, as the distance is 


180 miles. It will be many along day, if ever, before we 
learn much about the trip, save that it was “ supremely 
successful and demonstrated etc. etc. etc.,” but, so far as 
can be gathered, the boats put into harbour only once during 
the trip, to re-charge their motive power. The boats are the 
Narval, Morse, and Algerien. This last was paid for by a 
public subscription started by a French newspaper. 





FRENCH newspapers have of late given prominence to the 
breakdowns of British torpedo craft. These sorts of troubles 
never happen across the Channel ; yet even there apparently 
“incidents ’ occur, for from a French journal we cull the 
following :—‘ Le torpilleur de haute-mer le Zowave, affecté 
a lécole de chauffe, a éprouvé un violent coup de vent le 3 
courant et a eu sa machine immobilisée. II s’est trouvé 


| pendant plusieurs heures dans une situation trés délicate ; 
| mais il s’en est habilement retiré et a pu rentrer au port par 


des moyens de fortune.” Well, despite all the unkind 
things they have said about our destroyers, we are very glad 





that fortune was kind after the wind blew so hard that 
the engine wouldn't work. 





Tue French torpedo gunboat Cassini is acting as Pregi. 
dential yacht at the Dunkirk festivities. There is an excellent 
picture of her in Le Yacht this week. 





A COLLISION has occurred in Portsmouth harbour between 
a destroyer and one of the big Ryde packets. These boats 
are very large, and need the best oe of the harbour to turn 
in. This particular boat signalled to the destroyer that she 
was going to turn, and then never did. A reason existed jn 
the shape of the usual sailing vessel in the way; but the 
destroyer having allowed for the un-made turn, crashed into 
the steamer’s paddle-box. No one was hurt, but the above. 
water part of the destroyer’s bow was run in like g 
concertina. 





Nor very long ago an attempt was made to get up an 
agitation at Southsea to limit destroyers to certain hours of 
a and exit, because their wash interfered with pleasure 

ats ! 


Ir is reported that Lord Charles Beresford is to take over 
the command at the Nore. Thus will all contingencies dug 
to Germany’s naval expansion be provided for; but we 
sincerely hope that he will mark all his correspondence from 
there as “not for publication.” We do not want a Nore 
scare on top of the Mediterranean one. 


THERE is one fact worthy of note, and that is that not a 
single letter from either fleet makes the slightest reference 
to the operations in the combined manceuvres. From this 
it would seem that the report that officers had been for- 
bidden to refer to them was strictly true. We can make a 
shrewd guess at one of the objectives, and if our surmise js 
at all correct, have no hesitation in saying that we consider 
the Admiralty to have been fully justified in imposing 
secrecy. 





Tur Naval and Military Record has a “ poem” on the 
naval engineer. In the course of it we read :—‘ Whilst 
from the working parts arise a clear and rythmic song,” 
We are acquainted with a peculiarly penetrating noise 
made now and again by the machinery when there is an 
oil-needing part that can’t be got at, but this is the first 
“printable” description of it that we have encountered. 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions 9) our 
correspondents. ) 





ENGINEERING IN THE ROYAL NAVY. 

Sir,—I have read with much interest article No. 2 on the above 
subject, which appeared in THE ENGINEER of 6th inst., especially 
the latter part gg he the comparison between water-tube 
boilers and Scotch. Probably few oan com the statement that 
steam can be raised in a large Scotch boiler in four hours, unless 
aided by the donkey boiler, and at great risk—presuming it be 
from cold water, In ordinary practice I believe over twenty hours 
is nearer the mark. The fact that although the Boiler Committee 

ractically condemned the Belleville, and they did not advise the 
Beotch should be reinstated, speaks volumes. Also, since the 
publication of this report, ordeis having been given by the 
Admiralty for water-tube boilers ap to be conclusive that in 
their opinion a quicker steaming boiler is preferable. 

Your correspondent refers to the ‘‘ bumping ” in the Belleville, 
hereby admitting that it is subject to the fault common to the 
‘*coil” boilers, to which class the Belleville belongs ; and the fact 
that the Admiralty have since ordered boilers of the Niclausse and 
Diirr type points to their preference to a boiler that discharges its 
steam into the receiver so soon as it is formed. 

The argument about boilers in a war vessel, ‘‘ being below the 
water-line are safe alike,” is beyond the question—our troubles 
have been in times of peace. 

Then, again, as regards repairs, a well-designed water-tube 
boiler has all parts interchangeable, especially the generating 
tubes ; hence it is only the work of an hour or two to substitute 
new tubes for any that may have becomes faulty—-in fact, it belongs 
more to the engineer’s department than a boilermaker’s, 

In the Diirr and Niclausse type the chief source of trouble—if 
trouble it be—appears to be in cleansing the tubes and emptying 
them ; but in one class—that fented ty M. Serve and myself 
this difficulty has been entirely overcome by an arrangement 
whereby the tubes can be emptied by reversal of the circulation ; 
also, when at work the reversal may be made momentarily, just 
allowing a small quantity of water to escape in the reverse 
direction, thus preventing an accumulation of dirt or deposit. 

63, Queen Victoria-street, J. C, R, OKEs. 

September 17th, 





TURBINE MACHINERY, 


Sir,—I notice that in reproducing the paper | read at the recent 
meeting of the Mechanical Engineers at Barrow-in-Furness you 
have made use of the unrevised edition distributed at the meeting. 

I wish to state that the plans of the turbine machinery of 7000 
indicated horse-power were specially designed by Parsons Marine 
Steam Turbine Company, Limited, Wallsend, Newcastle, in the 
spring of this year at the request of Vickers, Sons and Maxim, 
Limited, for a proposed cross-Channel steamer. 

Barrow-in-Furness, September 11th, JAMES McKECHNIE. 





THE DERAILMENT OF TRAMCARS. 


Str,—As many of the modern electric tramcars running in this 
country are mounted upon swivelling trucks of the ‘‘ Maximum Trac- 
tion” type, I should be glad to learn from your correspondents who 
have had experience of their working as to whether they havefound 
the trucks in general use to be satisfactory. I have lately been 
engaged upon the construction of an electric tramway, or perhaps 
I should say —_ railway, as it runs through the fields, and am 
sorry to state that my experience of the trucks in use has been very 
unfortunate. There have been very many and frequent derail- 
ments. The Lg eons way is of a very strong description, the 
curves, of which there are many, have a uniform radius of 300ft., 
with 200ft. radius at turnouts, it being a single line. The per- 
manent way was laid with the greatest care, suitable cant being 
given to all curves, with a slight slackness of gauge. The cars are 
mounted upon two “ Maximum Traction” trucks having a fixed 
wheel base of only 4ft., the gauge of the tramway being considerably 
more. The driving wheels of the trucks are at either end, whilst the 
smaller ones face towards the centre of the car. The designers, I 
believe, maintain that although a small Lrgrome of the dead 
load is borne by these small wheels whilst travelling upon the 
straight track, this load is automatically increased when passing 
round a curve, so as to prevent derailment. In many cases this 
does not have the desired effect. 

The great majority of derailments that have occurred under my 
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otice are caused by the little whee: of the trailing truck mounting the 
outer rail, sometimes dragging the driving wheels off as well. The 
: suliar point is that in some cases the car takes the curve quite 
readily, but leaves the rails upon reaching the straight road. This 
appears to me as if the trucks partially jammed whilst traversing 
Zz curve, and failed to correct themselves on finding the straight. 

I have no doubt many of your readers have had trouble with 
similar trucks, and a general ventilation of the subject would, I am 
sure, be welcomed by electric traction engineers throughout the 
sountry. . (NGINEER, 
“eptember 17th, 





A MUNIFICENT SALARY. 
Sin, -I should like the opinion of yourself and your readers on 
the following. : ; 
| recently answered an advertisement for an engineer draughts- 


man, and bave just had an interview with the gentleman, who is 
LCE 


sere 


are as follows: : ; ae hts rs 

(1) The man appointed must be experienced in pile driving and 
pile foundations, specially as applied to a large factory building on 
the foreshore of a tidal river, where the gravel is overlaid with 
from 10ft. to 30ft. of peat, &c, 

(2) Experienced in concrete foundations, &c. 

(3) Experienced in the design and construction of steel frame 
buildings, roofs, &c, : 4 y ; 

(4) Experienced in the design and construction of drainage 
systems for sewage and storm water for an area of about nine acres. 

(5) Must bea skilled draughtsman, and be able to do such highly 
finished drawings—shaded, &c.—as were done for exhibition forty 
years ago, when time was of less value and men were given time to 
practise the artistic side of drawing. 

(6) He must be a fully competent millwright, able to set out and 
design shafting and gearing arrangements as applied to a very 
large factory. For all this knowledge and practical experience this 
gentleman considers £3 per week too high a salary even for London 
district. Now, leaving out any consideration of whether a man can 
be obtained with all these qualifications, | think the proposed 
salary is exceedingly low instead of being liberal But what do you 
think Sir! If it is the general opinion that this salary is even 
sufficient, | am inclined to abandon engineering and start a poultry 
farm ora piggery, or some other business with better prospects and 
offering more healthy conditions. 

I have omitted Clause 7, ‘‘He must be competent to draw 
full specifications, and have had practical experience * 

, G,.T..P. 


work, 

September 14th. 

|We are somewhat surprised that our correspondent was not told 
that playing the harmonium would constitute part of his duties, - 
Ep, KE. | 





CANAL RELICS, 


Sin,—In reference to the article on ‘‘Canal Relics” which 
appeared in your issue of August 30th, page 223, I should like to 
say that | have in my possession a specimen of the copper halfpenny 
token struck in 1792 which you mention in your article, and on the 
reverse it plainly says ‘inclined plane at Ketley 1789.” 

An illustration of this token was given in Mr. Potter’s book on 
“Railway Medals and Tokens,” a review of which appeared in your 
issue of July 19th, page 63. There are also two fine specimens, one 
in gold and the other in silver, in the British Museum. 

In a notice of Richard Reynolds and William Reynolds in the 
“Dictionary of National Biography,” it says that the plane at 
Ketley is described and illustrated by Telford in a chapter contri- 
buted by him to Plymley’s ‘‘ Report on the Agriculture of Shrop- 
shire,” published by the Board of Agriculture,in 1803. 

Highgate, September 16th. RicHarD E, PROSSER. 








APPROXIMATE RULES FOR THE DETERMINA- 
TION OF THE DISPLACEMENT AND DIMEN.- 
SIONS OF A SHIP IN ACCORDANCE WITH A 
GIVEN PROGRAMME OF REQUIREMENTS! 

By J. A. NoRMAND, 


THe problem which forms the subject of this paper is the one 
most frequently proposed to the naval architect ; but, although 
the technical literature increases nr he would va‘nly 
search in the vast amount of documents at his disposal for any 
simple method for solving it. We have one, it is true, but it is not 
simple, and, consequently, very seldom used. It is founded on 
the equation of displacement of the third degree at least. There 
exists another method, this one of extreme simplicity, although 
derived from the same equation of displacement. It offers the 
further advantage of showing explicitly the relative influence of 
each part of the programme on the final result, I will try to ex- 
plain it as clearly as possible, since, although used by some naval 
architects, it is probably unknown in this country. When the 
plans for a new vessel are to be laid down, the surest and simplest 
process is to take as type one or more vessels differing as little as 
possible from the one to be designed—especially existing vessels— 
all the data, partial weights, and results of which are well known, 
so that the calculations may be based on facts and not on hypo- 
thesis, and to work out the changes required by the slight differ. 
ences between the programmes of the old and the new ship. The 
possible errors are Fimited in that case to those that may com- 
mitted on slight differences. If the vessel to be designed is a 
cargo or passenger boat or a yacht, size forms generally part of the 
programme, Not so in a war vessel, where size and displacement 
must in most cases be reduced to a minimum, 

The paper deals more especially with war vessels, although the 
proposed rules may be used with great advantage for all kinds of 
ships. We will first sup that the speed of the vessel chosen 
as type is not altered, but that only weights are added or sup- 
pressed, What will be the displacement of the new ship, suppos- 
ing her to be exactly similar to and differing only by scale from 
the one chosen as type, the water-line remaining at the same 
relative height in order that the fineness of lines be not altered / 
It is clear that the difference of displacement must be much larger 
than the difference of weights, as calculated for the type. If, for 
instance, the difference of weights is positive and equal to 
300 tons, should the vessel remain unaltered, she would settle 
down, her resistance would be increased, her lines fuller, her sea- 
worthiness reduced, and so would the speed and the steaming 
distance, Accordingly, the dimensions must be increased ; but as 
“ do, so will the resistance, the horse-power, the weights of 
hull, machinery, and coals, and these further increases of weights 
will require a further increase of dimensions and displacement. 

Now, is there a simple relation between the weights first added 
to the vessel chosen as type and the ultimate increase of displace- 
ment! There is, According to an approximate law first given in 
1885,? the demonstration of which will be found in the Appendix: 
“The plus or minus difference of displacement must be equal to 
the plus or minus difference of weights, as calculated for the 
vessel chosen as type, multiplied by a coefficient K, which can be 
exactly determined and is nearly constant for all classes of vessels, 
its mean value being about 3°6, in order that the general conditions 
of the programme be fulfilled.” Knowing by this very simple rule 


the approximate displacement of the ship to be designed, it is easy 
to calculate the dimensions, horse-power, weights of hull, ma- 
chinery, coals, &c., by reference to the same elements in the type. 
At the same time, if the value of K has been calculated for the 
different types of vessels in a navy, the naval architect is able to 
know very quickly whether the new programme may be realised 
without radical changes, such as adopting stronger materials and 
reducing the scantlings, increasing the immersion and reducing the 
relative height of freeboard, pe ting lighter machinery and 
boilers, or reducing the fineness of the lines, which can be done 
within certain limits by a slight increase of power, provided the 
relative propulsive surface be augmented. The new method 
enables him to estimate the consequences of any of these modifi- 
cations on the size of the vessel to be designed. The rule does not 
well apply to first-class battleships and cruisers ; that is to say, 
the coefficient must then, as experience has shown, be lowered 
down to 2°8 and 2°5, because the law of similitude, on which it is 
based, does not hold good in that case. The transverse dimen- 
sions of those very large vessels remain generally constant, since 
the draught of water and the statical stability cannot be in- 
creased, the difference in size depending almost entirely on the 
difference in length. 

Before going further on, it may be well to show how easily this 
rule may be — Let us take as type a cruiser resembling 
somewhat the Diadem, with Belleville boilers, and suppose the par- 
ticulars of this type to be :— 








pS ee ec eee es a ere 
WOM) cc (nc ee sé) ee ce te te te ee ce OR 
TN isa wa se ck 6a ne ee ou oe. ee 
Midship section .. co ve <0 06 «0 os. Bee 
Displacement 3... .. «co «+ oc co co ec co 3E,000 Some 
Maximum speed at the above displacement .. .. 20 knots 
rresponding indicated horse-power .. .. .. 16,500 
Let the partial weights be :— 
(1) — varying as the displacement— Tons. 
Hull complete with accessories, but without wood and 
copper sheathing .. .. .. a 4,200 
(2) Weights varying as displacement— ‘4 
Wood and copper sheathing, machinery, boilers, Xc., 
coals 'y for st ing a certain distance at a 
given speed and for all auxiliary services, crew and 
effects, provisions, fresh water, boats .. .. .. .. 5,500 
(3) Weights independent of the displacement— 
Artillery, ammunition, turrets and accessories, hoists, 
torpedves and tubes, &c. .. .. «. as co oe 1,300 
Total equal todisplacement .. .. .. «. «. «- 11,000 
By formula (2) (Appendix) 
11,000 = 3° 51, 





K = 
11,000 — 4200 — % 5500 

Now what would be the displacement and dimensions of a similar 
vessel, were 

(1) Small tube substituted for Belleville boilers, the speed, 
steaming distance, thickness and distribution of armour, weight cf 
artillery and ammunition, &c., remaining the same / 

(2) Cylindrical substituted for Belleville boilers, the other con- 
ditions, speed, &c., as above, remaining the same / 

(3) Small tube substituted for Belleville boilers, the weight of 
artillery, &c., reduced by 35 tons, the weight of armour reduced 
by 20 tons, and the steaming distance increased by 30 per cent.— 
assuming the weight of coals to be 2000 tons at 11,000 tons dis- 
placement—the speed remaining the same ’ 

First problem.—The weight of small tube boilers—Normand’s, 
for instance, with tubes 1}in. outside diameter instead of 1jin. in 
destroyers—is about 20 per cent. heavier per square foot of grate 
than Bellevilie’s ; but the combustion for the same unit may be 
larger in cruisers by 70 per cent.—34 lb. per square foot of grate, 
that is to say, less than one-half the rate of combustion in 
destroyers, instead of 20 lb.—the evaporative duty being equal, so 
that the relative weight of small tubes and Bellevil'e Natiss per 
indicated horse-power is about 

Pe 4s 
170 = 0°70, 

The weight of Belleville boilers and fittings in the Diadem— 
of 16,500 indicated horse-power as in the type—being 748°4 t., the 
saving in weight would be 

(L — 0°70) 748°4 t. = 225 tons. 
Accordingly, the displacement would be reduced by 
225 t. x 3°51 = 790 tons, 
and would become 
Ratio of dimensions of the hull— 
* 110,210 
A’ 11,000 
10,210 4 er tee 
16,500 ( 11,000) = 15,700 indicated horse-power. 


= 0°9754 


Power 


The weight of coals is reduced in the same ratio as the power, to 
keep the same steaming distance. 
Weight of machinery, boilers, propellers, &c.—- 
This weight being 1436°7 t. in the Diadem, we have— 
10,210 \3 
36°7 225 t. F = 115 Ss. 
(1436°7 t. t.) (F000 1153 ton: 
Secord Problem,—From Sir John Durston’s paper,+ it appears 
that the saving in weight of boilers and pdt ose due to the 
substitution of Belleville to cylindrical boilers, working at a lower 
ressure, is at least 650 tons, the maximum rate of combustion 
ing 20 lb. per square foot of grate for Belleville, and 30 1b. for 
cylindrical boilers. 
The relative importance of the extra weight is too great in this 
case to allow the use of formula (2). We must take formula (7). 
K 11,000 aes 
= 11,000 — 4200 — ¥ (5000 + 650) = 4°78 
The displacement of the type increases by 
650 t. x 4°073 = 2647, and becomes 13,647 t. 
Ratio of linear dimensions of the hull-- 
13,647 ae 
a/ i1,000 = 1°075 
3 
Power 16,500 (iro ) = 19,060 indicated horse-power, 
the weight of coals being increased in the same ratio to keep the 
same steaming distance. 
Weight of machinery, boilers, propellers, &c.— 
. z 13,647\5 
(1436-7 t. + 650.) (57°99) = 2410 tons. 
It is prudent, especially when the extra weights are very 
important, to verify that no error has been made in the calcula- 
tion. 


Here we have for the new ship— 
Weights varying as the displacement 


18,647 , 
4200 4 11,000 = 5210 t. 
Weights varying as displacement ® 


13,647 \% 
(5500 t. + 650 t.) (Free = 


Weights independent of the displ 


7110 t. 
1300 t. 


... 13,620 t. 


oo 





Displ t of the new vessel 





' International Engineering Congress, Glasgow, 1901.—Section IV., 
Naval Architecture. e m — __ 

2“ Etude sur les Torpilleurs,” by J. A. Normand. An English trans- 
lation of this pamphlet was published by the United States Office of 
Naval Intelligence in “ Papers on Squadrons of Evolutions . , 
June, 1886, 





instead of 13,647. The difference is of no importance. 








~ 38ee “Sur les Avantages que presente pour les Navires de Guerre la 
combinaison d'une faible acuité et d’une grande Surface propulsive.” 


From the above it appears that the displacement of a cruiser 
of the type considered varies approximately from 10,210 tons to 
13,647 tons. In other words, increases by one-third according as 
she has smal] tube high-pressure or cylindrical ordinary boilers, 
working at a lower pressure, all the other conditions of the pro- 
gramme, speed, weight of artillery and ammunition, thickness 
and distribution of armour, steaming distance, &c., remaining the 
same, 

Third Problem. 


Extra weights as calculated or 
the type. 


Plus. Minus. 
Tons. Tons. 
Boilers, as above 4a fae dda AP ka gal ae ee 
pe re ee ee sc ce em ce OD 
CS Ee eet er a, eee, ae ee ee eee 
Cee Te KOO. oa ce ne ew OR ec es ce es 
600 280 
Increase of weights .. .. .. 320 


The displacement would increase by 320t. x 3°51 = 1123 t, 
and become 12,123 tons. 
Ratio of linear dimensions of the hull— 
af 12125 t. _ 1-933, 
11,100 
Power 


16,500 (ey = 17,600 indicated horse-power. 


Weight of machinery, boilers, &c.~- 


‘12,123 


(1436-7 t. - 225 t.) ( yi = 1292 tons. 


11,000 
Weight of coals 
el 
2000 x 1 30 ( +000 ) = 2775 tons, 


Fourth Problem. 

We will now suppose that the only difference in the programme of 
requirements of the vessel to be built and the above cruiser chosen 
as type consists in an increase of speed of one knot. The fineness 
of lines of the type must be increased, which cannot be done 
generally without reducing the displacement, to suit the new 
speed, so that the coefficient of performance 

Midship section x speed ° 
J H.P. . 
should remain the same, and the power must be augmented for 
the type in proportion to the cube of speeds, 

The reduction of displacement, due to increase of fineness, is, by 

formula (14), ; 
\ De = 0°087 x 14304 x 
and by formula (15), 
0°0286 x 1430 x 435 - 
Dye = - 
20 

We will adopt a mean value of — 330 t., the weight of machinery, 
boilers, &c., Pm of the type being equal to 1436°7 t., we have 
by (9), 

Displacement of new ship— 


D! = 11,000 + 2°51 x 330t. 


Ratio of displacement of the new ship and of the type altered 
to suit the new speed, 21 knots— 


1°00 kt. = — 325t.; 


ee a 


a. 1 — cies 
3°51 x 1436°7 t. = 12,58% 
1S 436°7 t. = 12,585 t. 


= 2 3e 


Ratio of linear dimensions— 
y 1-180 = 1:057. 
Ratio of indicated horse-power and of weight of machinery and 


boilers by (12)— 
( + >) (1-180 )4 = 1-284, 


From the above we see that in a cruiser of the type considered 
an addition of one knot to the 20 knots of the type leads to an 
increase of about 18 per cent. in the displacement of the ty 
with fineness increased and of 28 per cent. in the power, the thick- 
ness and distribution of armour, steaming distance at a constant 
speed, and weight of artillery, ammunition, &c., remaining the 
same. 

The increase would still be greater if the steaming distance was 
partly measured at a speed proportional to the maximum. It 
ought to be so, since it is useless to give a very high speed to a 
ship if she is never to make use of it. No quality is more expen- 
sive than speed. 

The few problems which we have resolved by the new method 
are sufficient to show how easily it may be applied. It elucidates 
very simply a question which most people, and even some naval 
architects, do not clearly realise—the extreme importance of light- 
ness in a war vessel. How often have we not heard during that 
everlasting discussion about cylindrical versus water-tube boilers : 
‘To save a few hundred tons weight it is dangerous to change a 
well-known type of boilers for another more expensive and re- 
quiring far greater care in manufacture and working.” Even if it 
were so, it ought to be known that the saving is not those few 
hundred tons weight, but about three and a-half times this amount. 

The immense advantages resulting from reduction in the weights 
of war vessels will certainly lead sooner or later to the adoption, 
not of small water-tube, but of mean water-tube boilers of some 
type or other capable of standing a high rate of combustion. 
Even this substitution wil! not be sufficient if the race for speed 
continues. 

Steel of high tensile strength will be needed for the hulls of 
large vessels ; but the greater part of the advantages to be derived 
from its use will be lost, until equally strong steel, not hardening 
when riveted hot, may be commercially and surely produced. 

In this paper I have dealt only with large vessels, the speed of 
which corresponds always to the descending part of the curve of 
the coefficients of performance. The principles laid down may 
equally well be applied to small high-speed vessels, such as 
destroyers and torpedo boats ; but it must not be forgotten that 
their maximum speed always corresponds to the ascending part of 
the curve, so that the fineness of lines need not be altered when the 
maximum speed changes, and that the power may be proportioned 
to the square of s 8. 

We have seen that, on the contrary, in large vessels the power 
must be proportioned to the cube when the fineness is altered to 
suit the new speed, or toa higher power if the fineness remains 
the same. Extreme speed is relatively less expensive in a small 
than in a large vessel. 








Tur London United Electric Tramways, Limited, have 
given notice to local authorities in Surrey of their intention to apply 
for further extensions of their system of electric tramways in the 
county as follows:—(1) A line from Epsom to Wimbledon, along the 
main Epsom road, through Ewell, Morden, and Merton ; (2) a line 
from Surbiton to Croydon, through Ewell, Cuddington, Cheam, 
Sutton, and Carshalton ; (3) a line from Epsom to Ewell; (4) a 
line from Hook to Leatherhead, through Chessington. One of the 
company’s proposals is to lay a line to Epsom Racecourse, and they 
have asked the Epsom District Council to determine whether such 
a line would be cheaniegeme or not. The company promises that 
the fares shall be less than a halfpenny per mile, and less 
than a quarter of that sum for the industrial classes between certain 





(Bulletin de UV’ Association Technique Maritime No. 12, 1901. 
4“ Transactions” of the Institution of Naval Architects, 1898. 
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HEATING AND VENTILATING THE GLASGOW 
ART GALLERIES. 


GuasGow’s new art galleries—a magnificent pile of build- | 


ings, which, for the time being, form a portion of the Inter- 
national Exhibition—were opened to the public for the first 


time concurrently with the Exhibition buildings proper. A | 


description of the plant for effecting the heating and ventilat- 
ing in the buildings will not, perhaps, be without interest. 
The arrangement of mechanical ventilation adopted by Mr 
Thomas Young—the consulting engineer in the matter of 
heating, ventilating, and lighting the galleries—is on the 
plenum system, and the plant employed has been supplied by 
the Sturtevant Engineering Company, Limited. 


The general arrangement is as follows :—The cold air from | 


the inlet shaft is drawn, by means of an electrically-driven 
enclosed-type fan, through a corrugated filter, fitted with a 
water flushing and spraying arrangement. 
through the steam heater coils, warmed, and delivered into 
the main basement flues, whence it is distributed, by means 
of vertical ducts built in the walls, to the various rooms and 
passages of the building. 

Two complete sets of heating and ventilating apparatus as 


thus arranged are installed, one for the east portion and one | 
The boilers for supply- | 
ing steam to the heater coils are situated in the east wing in | 


for the west portion of the galleries. 


the basement, and a steam main runs from the boilers, 
branching to each of the heaters, the condensed steam being 
returned to a feed tank in boiler-house, from which the feed 
pumps draw their supply to feed the boilers. 

Our illustrations show the heating apparatus and fan, 
and the arrangement of the ducts in the basement. To 
describe the machinery somewhat in detail, we commence 
with the steam boilers. These are two of Babcock and 
Wilcox type, each with 1300 square feet of heating surface, 
designed for a working steam pressure of 120 Ib. per square 
inch. The two boilers are set in one battery. The boilers 
are suspended from wrought iron girders, supported by rolled 
joist columns, fixed to stone foundations independent of the 
brickwork. Besides the usual fittings, the boilers are provided 
with Vicar's patent mechanical stokers, worked by excentrics 
on one overhead line of shafting. An electric motor drives 
this shafting by means of a pitch chain drive. 

There is also a Green’s economiser, consisting of 128 pipes, 
each 9ft. long by 4,°;in. diameter. The gearing for the self- 
acting scrapers is also driven by an electric motor, similar to 
that for driving the stokers. These motors are designed for 
a current of 8 ampéres at 250 volts, supplied from the Cor- 
poration mains. There is also a bye-pass flue, whereby the 
gases can pass direct to chimney without passing through the 
economiser, and also an induced draught fan, so arranged that 
the gases can be diverted through the fan and thence to the 
chimney. This fan is driven direct by a brake horse-power 
motor. 

The ventilating fans and heaters are in the basement, 
situated east and west, in the centre of the building, a 
complete apparatus serving the east portion and a similar 
apparatus the west—see Fig. 1. A description of one of 
these two exactly similar apparatus will be sufficient. The 
fan is of the Sturtevant steel-plate design, three-quarter 
housing, that is, three-fourths of the casing is above the 
floor and is made up of steel plates with angle-iron framing ; 
the remaining fourth being sunk below floor and built in 
concrete, lined with cement. It is fitted with a pulley for 
belt drive, and runs at 120 revolutions per minute, and at 
this speed delivers 5,000,000 cubic feet of air per hour. 
There are two discharges, one on the top serving the high 
ducts, and one on the bottom serving the low ducts; both 
discharges being horizontal. The discharges are fitted with 
valves or dampers, actuated with chain and counterbalance 
weights, so that the air delivered can pass direct to the ducts 
or through the steam heaters—see Fig. 2. The electric 
motor for driving the fan is 30 brake horse-power running at 
670 revolutions per minute. It is of the enclosed ventilated 
type, and works at 500 volts. It is controlled by Cutler- 
Hammer rheostats with automatic release and overload 
preventer, arranged for varying the speed, starting, and 
stopping. 

In connection with each outlet from the fan there is a 
sectional base heater composed of compactly arranged steam 
coils. Each heater is made up of six independent sections 
arranged in two groups. These sections are 5ft. wide by 7ft. 


It is then forced | 


steam main which runs to the feed tank in the boiler- 
house. 





| 
| 


| 


high, and are enclosed in a steel-plate casing, the piping | 


involved being 10,800ft. run of lin. bore steel pipe. Steam is 
transmitted from the steam boilers by means of a 6in. bore 
wrought steel steam pipe, lap-welded, with steel flanges, the 
branches from the steam boiler to steam main being 5in. 
bore. 
serve the east, and the other the west apparatus. 


and these again sub-divide each into two 2}in. branches, each 
heater having two 2in. bore branches. 
2%in. bore branches joins into a special branch pipe having 


three branches lin. bore, fitted with valves, to each section | 











The Gin. pipe divides into two 4in. branches, one to | 
Each of | 
these 4in. bore pipes again sub-divide into two 3in. branches, | 


Each of these | ; 
| a lofty tower, and is drawn down a vertical well, 10ft. by 5ft. t 
This well is lind with white enamelled plates being arranged by 


(lasgow Art Galleries.—Test of Heating and Ventilating Apparatus, 





in cross section. 





An interesting feature about the apparatus is the method 


porte 
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North Entrance. 












































framing. 





arranged in three separate groups, bolted together and sup. 
The sheets are 20 B.WG 
thick, din. pitch of corrugation, and spaced about in. apart, 
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of washing the cold air from the atmosphere before passing | The three groups are about 4ft. wide, making the total area 
through the fans. The air enters the building at the top of | through the filters about 120 square feet. Each group is 
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held together with six jin. bolts, the spacing between the 
flat bars resting on these bolts. 
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Norg.—Only two-thirds of heater capacity and only one boiler in operation. 


The condensed steam branches from the heaters | brick. The well extends to the basement, where in a special | The washer on the air inl 
are connected to lifting traps—two to each heater—and the | chamber is fitted the air-washing apparatus. : ) \ é 
condensed steam from traps are joined to the condensed of galvanised corrugated iron sheets, 10ft. by 2ft. 3in. wide, | air before passing through the filter. 


of heaters. 


This consists | gun-metal water-spray nozzles, 








A temperature of from 62 deg. to 68 deg. was maintained throughout the building. 
et side is fitted with five Kortings 


which completely wash the 
There is also a perfor- 








ame 2 ee ot a @ 


DL 


| sup. 
Wa, 
apart, 





rea 
D is 


Sept. 20, 1901 


THE ENGINEER 


313 








—_—_——— 
—_ 


ated copper steam pipe fitted on the air inlet side for use 
during frosty weather. The washer is found to very effec- 
tively prevent fog from passing into the building. 

There are, of course, two washers as described, one for the 
east and one for the west side, and in the well also hinged 
yalves or dampers are fitted, so that the air from outside can 
be completely shut off and the air drawn from the building 
by means of opening cut into the East and West Halls. 
These openings to the Kast and West Halls are provided with 
wrought iron ornamental grill-work frames, and also with 
ordinary framed and panelled hung doors, so that they can 
be shut when it is desired to draw the air in from the outside. 
This arrangement economises the steam by drawing the com- 
paratively warmer air in the building into the fans, but is 
only used in the early morning to heat up the building 


ickly. 

“Tbe ducts in basement extend to the remotest corners of 
the building, as illustrated in Fig. 1, and from these ducts 
vertical flues rise to the various rooms, the openings in the 
basement ducts being controlled by simple sliding galvanised 
wrought iron shutters. The warmed air discharges into the 
rooms through inlet gratings at a height varying from 8ft. to 
10ft., but in the Central Hall and East and West Courts the 
inlets are much higher. The vitiated air is withdrawn from 
near to the floor level, and passes up through flues to outlet 
fleeches on roof. The installation has now been at work for 
several months, and has, so we understand, been found 
thoroughly efficient. We give herewith a table of test 
results. 








THE BRITISH ASSOCIATION. 


PROFESSOR RUCKER’S PRESIDENTIAL ADDRESS, 
(Concluded from page 281.) 

We cannot explain things by the things themselves. If 
it bo true that the properties of matter are the product of an 
underlying machinery, that machinery cannot itself have the pro- 
perties which it produces, and must, to that extent at all events, 
differ from matter in bulk as it is directly presented to the 
senses. If, however, we can succeed in showing that if the 
separate parts have a limited number of properties—different, it 
may be, fron those of matter in bulk—the many and complicated 
properties of matter can, to a considerable extent, be explained as 
consequences of the constitution of these separate parts; we 
shall have succeeded in establishing, with regard to quantitative 
properties, a simplification similar to that which the chemist has 
established with regard to varieties of matter. The many will 
have been reduced to the few. 

The proofs of the physical reality of the entities discovered by 
means of the two analyses must necessarily be different. ‘he 
chemist can actually produce the elementary constituents into 


suffice if they were what may be called singular parts of the 
medium itself, differing from the rest only in some peculiar state 
of internal motion or of distortion, or by being in some other way 
earmarked as distinct individuals. The view that the constitution 
of matter is atomic may and does receive support from theories in 
which definite assumptions are made as t» the constitution of the 
atoms; but when, as is often the case, these assumptions introduce 
new and more recondite difficulties, it must bo remembered that 
the fundamental bypothesis—that matter consists of discrete parts, 
capable of independent motions—is forced upon us by factsand argu- 
ments which are altogether independent of what the nature and 
properties of these separate parts may be. 

As a matter of history the two theories, which are not by any 
means mutually exclusive, that atoms are particles which can be 
treated as distinctin kind from the medium which surrounds them, 
and that they are parts of that medium existing in a special state, 
have both played a large part in the theoretical development of 
the atomic hypothesis, The atoms of Waterston, Clausius, and 
Maxwell were particles. The vortex atoms of Lord Kelvin, and 
the strain atoms—if I may call them so—suggested by Mr. Larmor, 
are states of a primary medium which constitutes a physical con- 
nection between them, and through which their mutual actions 
arise and are transmitted. 

Properties of the basis of matter.—It is easy to show that, which- 
ever alternative be adopted, we are dealing with something, 
whether we consider it under the guise of separate particles or of 
differentiated portions of the medium, which has properties 
different from those of matter in bulk. For if the basis of matter 
had the same constitution as matter, the irregular heat movements 
could hardly be maintained either agaiost the viscosity of the 
medium or the frittering away of energy of motion which would 
occur during the collisions between the particles. Thus, even in 
the case in which a hot body is prevented from losing heat to 
surrounding objects, its sensible heat should spontaneously decay 
by a process of self-cooling. No euch phenomenon is known, and 
though on this, as on all other points, the limits of our knowledge 
are fixed by the uncertainty of experiment, we are compelled to 
admit that, to all appearance, the fundamental medium, if it 
exists, is unlike a material medium, in that it is non-viscous ; and 
that the particles, if they exist, are so constituted that energy is 
not frittered away when they collide. In either case, we are deal- 
ing with tomething different from Nature itself in the sense that, 
though it is the basis of matter, it is not identical in all its 
properties with matter. Tae idea, therefore, that entities exist, 

sessing properties different from those of matter in bulk, is not 
introduced at the end of a long and recondite investigation to 
explain facts with which none but experts are acquainted. It 
is forced upon us at the very threshold of our study of Nature. 
Either the properties of matter in bulk cannot be referred to any 
simpler structure, or that simpler structure must have properties 
different from those of matter in bulk as we directly knew it— 
properties which can only be inferred from the results which they 
produce. 

Noa priori argument against the possibility of our discovering 
the existence of quasi-material substances, which are, nevertheless, 
different from matter, can prove the negative proposition that 
such subst cannot exist. It is not a se!f-evident truth that no 





which he has resolved a compound mass, No physicist or ch 

can produce a single atom separated from all its fellows, and show 
that it possesses the elementary qualities he assigns toit. The 
cogency of the evidence for any suggested constitution of atoms 
must vary with the number of facts which the hypothesis that 
they possess that constitution explains. 

Let us take, then, two steps in their proper order, and inquire, 
first, whether there is valid ground for believing that all matter is 
made up of discrete parts; and secondly, whether we can have 
apy knowledge of the constitution of properties which those parts 

Ossess, 

. The coarse-grainedness of matter.—Matter in bulk appears to be 
continucus, Such substances as water or air appear to the 
ordinary observer to be perfectly uniform in all their properties 
and qualities, in all their parts. The hasty conclusion that these 
bodies are really uniform is, nevertheless, unthinkable. In the 
first place the phenomena of diffusion afford conclusive proof that 
matter when apparently quiescent is in fact in a state of internal 
commotion. I need not recapitulate the familiar evidence to prove 
that gases and many liquids when placed in communication inter- 
penetrate or diffuse into each other ; or that air, in contact with a 
surface of water, gradually becomes laden with water vapour, 
while the atmospheric gases in turn mingle with the water. Such 
phenomena are not exhibited by liquids and gases alone, nor by 
solids at high temperatures only. Sir W. Roberts Austin has 
placed pieces of gold and lead in contact at a temperature of 
18deg. Cent, After four years the gold had travelled into the 
lead to such an extent that not only were the two metals united, 
but, on analysis, appreciable quantities of the gold were detected 
even at a distance of more than 5 mm. from the common surface, 
while within a distance of } mm. from the surface gold had pene- 
trated into the lead of the extent of 1 cz. 6 dwt. per ton, an 
amount which could have been profitably extracted. Whether it 
is or is not possible to devise any other intelligible account of the 
cause of such phenomena, it is certain that a simple and adequate 
explanation is found in the bypothesis that matter consists of 
discrete parts in a state of motion, which can penetrate into the 
spaces between the corresponding parts of surrounding bodies. 

Toe hypothesis thus framed is also the only one which affords 
arationa! explanation of other simple and well-known facts, If 
matter is regarded as a continuous medium the phenomena of 
expansion are unintelligible. There is, apparently, no limit to the 
expansion of matter, or, to fix our attention on one kind of matter, 
let us say to the expansion of a gas; but it is inconceivable that a 
continuous material which fills or is present in every part of a given 
space could also be present in every part of a space a million times 
as great, Such a statement might be made of a mathematical 
abstraction ; it cannot be true of any real substance or thing. If, 
however, matter consists of discrete particles, separated from each 
other either by empty space or by something different from them- 
selves, we can at once understand that expansion and contraction 
may be nothing more than the mutual separation or approach of 
these particles, 

Again, no clear mental picture can be formed of the phenomena 
of heat unless we suppose that heat is a mode of motion. In the 
words of Rumford, it is “extremely difficult, if not quite 
impossible, to form any distinct idea of anything capable of teing 
excited and communicated in the manner the heat was excited 
and communicated in his experiment on friction except it be 
motion,”! And if heat be motion there can be no doubt that it is 
the fundamental particles of matter which are moving. For the 
motion is not visible, is not motion of the body as a whole, while 
diffusion, which is a movement of matter, goes on more quickly as 
the temperature rises, thereby proving that the internal motions 
have become more rapid, which is exactly the result which would 
follow if these were the movements which constitute sensible heat. 
Combining, then, the phenomena of diffusion, expansion, and 
heat, it isnot too much to say that no hypotheses which make them 
intelligible have ever been framed other than those which are at 
the basis of the atomic theory. 

Many other considerations also point to the same conclusion. 
Many years ago Lord Kelvin gave independent arguments, based 
on the properties of gases, on the constitution of the surfaces of 
liquids, and on the electric properties of metals, all of which 
indicate that matter is, to use his own phrase, coarse grained— 
that it is not identical in constitution throughout, but that adjacent 
minute parts are distinguishable from each other by being either 
of different natures or in different states, And here it is necessary 
to insist that all these fundamental proofs are independent of the 
nature of the particles or granules into which matter must be 
divided, The particles, for instance, need not be different in kind 
from the medium which surrounds and separates them, It would 





1 “ Phil, Trans.,” 1798, page 99. 





substance other than ordinary matter can have an existence as real 
as that of matter itself. It is not axiomatic that matter cannot be 
composed of parts whose properiies are different from those of the 
whole. To assert that even if such substances and such parts 
exist, no evidence, however cogent, could convince us of their exist- 
ence, is to beg the whole question at issue ; to decide the cause 
before it has been heard. We must therefore adhere to the stand- 
point adopted by most scientific men, viz , that the question of the 
existence of ultra-pbysical entities, such as atoms and the ether, is 
to be settled by the evidence, and must not be ruled out as 
inadmissible on a priori grounds. 

On the other band, it is impossible to deny that, if the mere 
entry on the search for the concealed causes of physical phenomena 
is not a trespass on ground we have no right to explore, it is at all 
events the sewer a of a dangerous journey. The wraiths of 
phlogiston, caloric, luminiferous corpuscles, and a crowd of other 
phantoms haunt the investigator, and as the grim host vanishes 
into nothingness he cannot but wonder if his uwn cor c>ptions of 
atoms and of the ether 

* shall dissolve, 
And, like this insubstantial pene faded, 
Leave not a wrack behind.’ 

But though science, Jike Bunyan’s hero, has sometimes had to 
pass through the ‘‘ Valley of Humiliation,” the sp2ctres which 
meet it there are not really dangerous if they are boldly faced. 
The facts that mistakes have teen made, that theories have been 

ropounded, and for a time accepted, which later investigations 
cme disproved, do not necessarily discredit the method adopted. 
In scientific theories, as in the world around us, there is a survival 
of the fittest, and Dr. James Ward’s unsympathetic account of the 
blunders of those whose work, after all, has shed glory on the 
nineteenth century, might mutatis mutandis stand for a descriptisn 
of the history of the advance of civilisation. ‘‘ The story of the 
progress so far,” he tells us, ‘‘ is briefly this : Divergence between 
theory and fact one part of the way, the wreckage of abandoned 
fictions for the rest, with an unattainable goal of phenomenal 
nihilism and ultra-physical mechanism beyond.” ? 

‘*The path of progress,” says Professor Karl Pearson, ‘‘ is strewn 
with the wreck of nations. Traces are everywhere to be seen of 
the hecatombs of inferior races, and of victims who found not the 
narrow way to the greater perfection. Yet these dead peoples are, 
in very truth, the stepping-stones on which mankind has arisen to 
the higher intellectual and deeper emotional life of to-day.”* It 
is only necessary to add that the progress of society is directed 
towards an unattainable goal of universal contentment, to make 
the parallel complete. And so, in the one case as in the other, we 
may leave ‘‘ the dead to bury their dead.” The question before 
us is not whether we too may not be trusting to false ideas, 
erroneous experiments, evanescent theories. No doubt we are; 
but, without making an insolent claim to be better than our 
fathers, we may fairly contend that, amid much that is uncertain 
and temporary, some of the fundamental conceptions, some of the 
root ideas of science, are so grounded on reason and fact that we 
cannot but regard them as an aspect of the very truth. 

Enough has, perhaps, now been said on this point for my imme- 
diate purpose. The argument as to the constitution of matter 
could be developed further in the manner I have hitherto adopted, 
viz., by series of propositions, the proof of each of which is based 
upon a few crucial phenomena. In particular, if matter is divided 
into moving granules or particles, the phenomenon of cohesion 
proves that there must be mutual actions between them analogous 
to those which take place between large masses of matter, and 
which we ascribe to force, thereby indicating the regular unvary- 
ing operation of active machinery which we have not = the means 
of adequately understanding. For the moment, I do not wish to 
extend the pes of reasoning that has been followed. My main 
object is to show that the notion of the existence of ultra-pbysical 
entities and the leading outlines of the atomic theory are forced 
upon us at the beginning of our study of Nature, not only by 
a priori considerations, but in the attempt to comprehend the 
results of even the simplest observation. These outlines cannot 
be effaced by the difficulties which undoubtedly arise in filling 
up the picture. The cogency of the proof that matter is coarse- 
grained is in no way affected by the fact that we may have grave 
doubts as to the nature of the granules. Nay, it is of the first 
importance to recognise that, though the fund tal P 
tions of the atomic theory receive overwhelming support from a 
number of more detailed arguments, they are themselves almost 
of the nature of axioms, in that the simplest phenomena aro 
unintelligible if they are abandoned. 


2 James Ward, ‘‘ Naturalism and Agnosticism,” vol. i., page 158. 
3 Karl Pearson, “ National Life from the Standpoint of Science,” 


page 62. 











The range of the atomic theory.—It would be most unfair, how- 
ever, to the atomic theory to represent it as depending on one 
line of reasoning only, or to treat its evidence as bounded by the 
very general propositions I bave discussed. It is true that as 
the range of the theory is extended ths fundamental conception 
that matter is granular must be expanded and filled in by 
supplementary hypotheses as to the constitution of the granules. 
It may also be admitted that no complete or wholly satisfactory 
description of that constitution can as yet be given; that per- 
fection has not yet been attained here or in any other branch 
of science ; but the number of facts which can be accounted for 
by the theory is very large compared with the number of addi- 
tional hypotheses which are introduced; and the cumulative 
weight of the additional evidence obtained by the study of details 
is such as to add greatly to the strength of the conviction that, 
in its leading outlines, the theory is true. It was originally sug- 
gested Ly the facts of chemistry, and though, as we have seen, 
a school of chemists now thrusts it into the background, it is 
none the less true, in the words of Dr. Thorpe, that ‘‘ every great 
advance in chemical knowledge during the last ninety years finds 
its interpretation in | Dalton’s] theory.” + 

The principal mechanical and thermal properties of gases have 

been explained, and in large part discovered, by the aid of the 
atomic theory; and, though there are outstanding difficulties, 
they are, for the most part, related to the nature of the atoms and 
molecules, and do not affect the question as to whether tizey exist. 
The fact that different kinds of light all travel at the same s 
in interplanetary space, while they move at different rates in 
matter, is explained if matter is coarse-grained. But to attempt 
to sum up ail this evidence would bs to recite a text-book on 
physics. It must suffice to say that it is enormous in extent and 
varied in character, and that the atomic theory imparts a unity 
to all the pbysical sciences which has been attained in no other 
way. 
id must, however, give a couple of instances of the wonderful 
success which has been achieved in the explanation of pbysical 
phenomena by the theory we are considering, and I select them 
because they are in barmony with the line of argument I have been 
pursuing. When a piece of iron is magnetised, its behaviour is 
different according as the magnetic force applied to it is weak, 
modcrate, or strong. When a certain limit is passed, the iron 
behaves as a non-magnetic substance to all further additions of 
magnetic force. With strong forces it does, and with very weak 
forces it does not, remain magnetised when the force ceases to act. 
Profeszor Ewicg has imitated all the minute details of these com- 
plicated properties by an arrangement of small isolated compass 
needles to represent the molecules. It may fairly be said that as 
far as this particular set of phenomena is concerned, a most instruc- 
tive working model, based on the molecular theory, has not only 
been imagined, but constructed. 

The next illustration is no less striking. We may liken a crowd 
of molecules to a fog; but while the fog is admitted by every- 
body to be made up of separate globules of water, the critics of 
scientific method are sometimes apt to regard the molecules as mere 
fictions of the imagination. If, however, we could throw the mole- 
cules of a bighly-rarefied gas into such a state that vapour condensed 
on them, so that each became the centre of a water drop, till the host 
of invisible molecules was, as it were, magnified by accretion into 
a visible mist, surely no stronger proof of their reality could be 
desired. Yet there is every reason to believe that something very 
like this has been accomplished by Mr. C. T. R, Wilson and Pro- 
fessor J. J. Thomson. 

It is known that it is comparatively difficult to produce a fog in 
damp air if the mixture consist of air and water vapour alone. 
The presence of particles of very fine dust facilitates the process, 
It is evident that the vapour condenses on the dust particles, and 
that a nucleus of some kind is necessary on which each drop may 
form. But electrified particles also act as nuclei; for if a 
highly charged body from which electricity is escaping be placed 
near a steam jet, the steam condenses ; and a cloud is also formed 
in dust-free air more easily than would otherwise be the case if 
electricity is discharged into it. 

Again, according to accepted theory, when a current of 
electricity flows through a gas some of the atoms are divided into 
parts, which carry positive and negative charges as they move in 
opposite directions, and unless this breaking up occurs a gas does 
not conduct electricity. But a gas can be made a conductor 
merely by allowing the Riatgen rays or the radiation given off by 
uranium to fal] upon it. A careful study of the facts shows that 
it is probable that some of the atoms have been broken up by 
the radiation, and that their oppositely electrified parts are 
scattered among their unaltered fellows. Such a gas is said to be 
ionised. 

Thus by these two distinct lines of argument we come to the con- 
clusions :—First, that the presence of electrified particles promotes 
the formation of mist, and, secondly, that in an ionised gas such 
electrified particles are provided by the breaking up of atoms, 
The two conclusions will mutually support each other if it can be 
shown that a mist is easily formed in iunised air. This was tested 
by Mr. Wilson, who showed that in such air mist is formed as 
though nuclei were present, and thus in the cloud we have visible 
evidence of the presence of thedivided atoms. If, then, we cannot 
handle the individual molecules, we have at least some reason to 
believe that a method is known of seizing individuals, or parts of 
individuals, which are in a special state, and of wrapping other 
matter round them till each one is the centre of a discrete particle 
of a visible fog. 

I have purposely chosen this illustration, because the explanation 
is based on a theory—that of ionisation—which is at present sub- 
jected to hostile criticism. It assumes that an electrical current is 
nothing more than the movement of charges of electricity. But 
magnets placed near to an electric current tend to set themselves 
at right angles to its direction—a fact on which the construction of 
telegraphic instruments is based. Hence, if the theory be true, a 
similar effect ought to be produced by a moving charge of 
electricity. This experiment was tried many years ago in the 
laboratory of Helmholtz by Rowland, who caused a charged disc 
to spin rapidly near a magnet. The result was in accord with the 
theory ; the magnet moved as though acted upon by an electric 
current. Of late, however, M. Crémieu has investigated the 
matter afresh, and has obtained results which, according to his 
interpretation, were inconsistent with that of Rowland. 

M. Crémieu’s results are already the subject of controversy*, 
and are, I believe, likely to be discussed in the Section of Physics. 
This is not the occasion to enter upon a critical discussion of the 
question at issue, and J refer to it only to point out that though, 
if M. Crémieu’s result were upheld, our views as to electricity 
would have to be modified, the foundations of the atomic theory 
would not be shaken. 

It is, however, from the theory of ion that the most far-reaching 
speculations of science have recently received unexpected sup- 
port. ‘The dream that matter of all kinds will some day 
be proved to be fundamentally the same has survived many 
shocks, The opinion is consistent with the great generalisation 
that the properties of elements are a periodic function of their 
atomic weights. Sir Norman Lockyer has long been a prominent 
exponent of the view that the spectra of the stars indicate the 
reduction of our so-called elements to simpler forms, and now 
Professor J. J. Thomson believes that we can break off from an 
atom a part, the mass of which is not more than one-thousandth 
of the whole, and that these corpuscles, as he has named them, 
are the carriers of the negative charge in an electric current. If 
atoms are thus complex, not only is the a priori probability in- 
creased that the different structures which we call elements may 
all be built of similar bricks, but the discovery by Lenard that the 
ease with which the corpuscles penetrate different bodies depends 








4 Thorpe, ‘‘ Essays on Historical Chemistry, 1894,” page 368. 
5 See Phil. Mag., July, 1901, page 144; and “ Johns Hopkins University 
Circulars,” xx , No, 152, May-June, 1901, page 75. 
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only on the ox! of the obstacles, and not on their chemical 
constitution, is held by Professor Thomson to be a “strong con- 
firmation of the view that the atoms of the elementary substances 
are made up of simpler parts, all of which are alike.” On the 
present occasion, however, we are occupied rather with the 
foundations than with these ultimate ramifications of the atomic 
theory ; and having shown how wide its range is, I must, to a 
certain extent, retrace my steps and return to the main line of 
my argument. 

The properties of atoms and molecules.—For if it be granted that 
the evidence that matter is coarse-grained and is formed of 
—— atoms and molecules is too strong to be resisted, it may 
still be contended that we can know little or nothing of the sizes 
and properties of the molecules. It must be admitted that 
thoug e fundamental postulates are always the same, different 
— of the theory, which have not in all cases been success- 
fully combined, have to be developed when it is applied to 
different problems ; but in spite of this there is litt'e doubt that 
we have some fairly accurate knowledge of molecular motions 
and magnitudes. If a liquid is stretched into a very thin film, 
such as a soap bubble, we should expect indications of a change 
in its properties when the thickness of the film is not a very large 
multiple of the average distance between two neighbouring mole- 
cules. In 1890 Sohncke’ detected evidence of such a change in 
films of the average thickness of 106 millionth of a mi!limetre (ux), 
and quite recently Rudolph Weber found it in an oil film when the 
thickness was 115 uu.S Taking the mean of these numbers and 
combining the results of different variants of the theory, we may 
conclude that a film should become unstable and tend to rupture 
spontaneously somewhere between the thicknesses of 110 and 55 
“mu, and Professor Reinold and I found by experiment that this 
lastability is actually exhibited between the thicknesses of 96 and 
45 uu’ There can therefore be little doubt that the first approach 
to molecular magnitudes is signalled when the thickness of a film 
is somewhat less than 100 wu or y55¢5; 

Thirteen years ago I had the honour of laying before the 
Chemical Society a résumé of what was then known on these sub- 
jects,! and I must refer to that lecture or to the most recent 
edition of O. E. Meyer’s work on the kinetic theory of gases !! for 
the evidence that various independent lines of argument enable 
us to estimate quantities very much less than ;55f5y9in., which 
is perhaps from 


spin. 


500 to 1000 times greater than the magnitude 
which, in the present state of our knowledge, we can best describe 
as the diameter of a molecule. Confining our attention, however, 
to the larger quantities, I will give one example to show how 
strong is the cumulative force of the evidence as to our knowledge 
of the magnitudes of molecular quantities. We have every reason 
to believe that though the molecules in a gas frequently collide 
with each other, yet in the case of the more perfect gases the 
time occupied in collisions is small compared with that in which 
each molecule travels undisturbed by its fellows. The average 
distance travelled between two successive encounters is called the 
mean free path, and for the reason just given, the question of 
the magnitude of this distance can be attacked without any pre- 
cise knowledge of what a molecule is, or of what happens during 
an encounter. 

Thus the mean free path can be determined, by the aid of the 
theory, either from the viscosity of the gas or from the thermal 
conductivity, Using figures given in the latest work on the sub- 
ject,!2 and dealing with one gas only, as a fair sample of the rest, 
the lengths of the mean free path of hydrogen as determined by 
these two independent methods differ only by about 3 per cent. 
Farther, the mean of the values which I gave in the lecture 
already referred to differed only by about 6 per cent. from the 
best modern result, so that no great change has been introduced 
during the last thirteen years. It may, however, be argued that 
these concordant values are all obtained by means of the same 
theory, and that a common error may affect them all. In par- 
ticular, some critics have of late been inclined to discredit the 
atomic theory by pointing out that the strong statements which 
have sometimes been made as to the equality, among themselves, 
ef atoms or molecules of the same kind may not be justified, as 
the equality may be that of averages only, and be consistent with 
a considerable variation in the sizes of individuals, Allowing this 
argument more weight than it perhaps deserves, it is easy to show 
that it cannot affect seriously our knowledge of the length of the 
mean free path. 

Professor George Dirwin!* has handled the problem of a mixture 
of unequal spherical bodies in the particular case in which the sizes 
are distributed according to the law of errors, which would involve 
far greater inequalities than can occur among atoms. Without 
discussing the precise details of his problem it is sufficient to say 
that in the caso considered by him the length of the mean free 
path is seven-elevenths of what it would be if the particles were 
equal, Hence were the inequalities of atoms as great as in this 
extreme case, ths reduction of the mean free path in bydrogen 
could only be from 185 to 119 wu; but they must be far less, and 
therefore the error, if any, due to this cause could not apprcach 
this amount. It is probably inappreciable. Sach examples might 
be multiplied, but the one I have selected is perhaps sufficient to 
illustrate my point, viz, that considerable and fairly accurate 
knowledge can be obtained as to molecular quantities by the aid of 
theories, the details of which are provisional and are admittedly 
capable of improvement, 

Is the model unique /--Bat the argument that a correct result 
may sometimes be obtained by reasoning on imperfect hypotheses 
raises the question as to whether another danger may not be 
imminent. To be satisfactory our model of Nature must be unique, 
and it must be impossible to imagine any other which agrees 
equally well with the facts of experiment. If a large number of 
hypotheses could be framed with equal claims to validity, that fact 
would alone raise grave doubts as to whether it were possible to 
distinguish between the true and the false. Thus Professor Poin- 
caré has shown that an infinite number of dynamical explanations 
can be found for any phenomenon which satisfies certain con- 
ditions. But though this consideration warns us against the too 
ready acceptance of explanations of isolated phenomena, it has no 
weight against a theory which embraces so vast a number of facts 
as those included by the atomic theory. It does not follow that, 
because a number of solutions are all formally dynamical, they are 
therefore all equally admissib!e. The pressure of a gas may be 
explained as the result of a shower of blows delivered by molecules 
or by a repulsion between the various parts of a continuous 
medium. Both solutions are expressed in dynamical language ; 
but one is, and the other is not, compatible with the observed 
p2enomena of expansion. The atomic theory must hold the field 
until another can be found which is not inferior az an explanation 
of the fundamental difficulties as to the constitution of matter, 
and is, at the same time, not less comprehensive. On the whole, 
then, the question as to whether we are attempting to solve a 
problem which has an infinite number of solutions may be put 
aside until one solution has been found which is satisfactory in all 
its details, We are in a sufficient difficulty about that to make the 
rivalry of a second of the same type very improbable. 

The phenomena of life.—But it may be asked—nay, it has been 
asked—may not the type of our theories be radically changed? If 
this question does not merely imply a certain distrust in our own 
powers of reasoning, it should be supported by some indication of 
the kind of change which is conceivable. Perhaps the chief objec- 





6 For the most recent account of this subject see an article on ‘‘ Bodies 
Smaller than Atoms,” by Professor J. J. Thomson in the Popular Science 
Monthly (The Science Press), August, 1901. 

7 Wied. Ann., 1*90, xl. pp. 345-355. 

8 Annalen der Physik, 1901, iv. pp. 703-721. 

9 Phil. Trans., 1898, 184, pp. 505-529. 

10 Chem. Soc. Trams., liii., March 1888, pp. 222-262. 

il “ Kinetic Theory of Gases,”. E. Meyer, 1899. 
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tion which can be brought against physical theories is that they 
deal only with the inanimate side of Nature, and largely ignore 
the phenomena of life, It is therefore in this direction, if in any, 
that a change of type may be expected. I do not propose to enter 
at length upon so difficult a question, but however we may explain 
or pod away the characteristics of life, the argument for the 
truth of the atomic theory would only be affected if it could be 
shown that living matter does not possess the thermal and 
mechanical properties, to explain which the atomic theory has 
been framed. This is so notoriously not the case that there is the 
gravest doubt whether life can in any way interfere with the action 
within the organism of the laws of matter in bulk belonging to the 
domain of mechanics, physics, and chemistry. 
Probably the most cautious opinion that could now be expressed 
on this question is that, in spite of some outstanding difficulties 
which have recently given rise to what is called Neovitalism, there 
is no conclusive evidence that living matter can suspend or modify 
any of the natural laws which would affect it if it were to cease to 
live. It is possible that, though subject to these laws, the organ- 
ism while living may be able to employ, or even to direct, their 
action within itself for its own benefit, just as it unquestionably 
does make use of the processes of external nature for its own pur- 
poses; but if this be so, the seat of the controlling influence is 
so withdrawa from view that, on the one hand, its very existence 
may be denied, while, on the other hand, Professor Haeckel, 
following Vogt, has recently asserted that ‘‘ matter and ether are 
not dead, and only moved by extrinsic force; but they are endowed 
with sensation and wi!l; they experience an inclination for con- 
densation, a dislike for strain; they strive after the one and 
struggle against the other.” !4 
But neither unproved assertions of this kind nor the more 
refined attempts that have been made by others to bring the 
phenomena of life and of dead matter under a common formula 
touch the evidence for the atomic theory. The question as to 
whether matter consists of elements capable of independent motion 
is prior to and independent of the further questions as to what 
these elements are, and whether they are alive or dead. The 
physicist, if he keeps to his business, asserts, as the bases of the 
atomic theory, nothing more than that he who declines to admit 
that matter consists of separate moving parts must regard many 
of the simplest phenomena as irreconcilable and unintelligible, in 
spite of the fact that means of reconciling them are known to 
everybody, in spite of the fact that the reconciling theory gives a 
general correlation of an enormous number of phenomena in every 
branch of science, and that the outstanding difficulties are con- 
nected, not so much with the fundamental hypothesis that matter 
is composed of distinguishable entities which are capable of 
separate motions, as with the much more difficult problem of what 
these entities are. On these grounds the physicist may believe 
that, though he cannot handle or see them, the atoms and molecules 
are as real as the ice crystals in a cirrus cloud which he cannot 
reach ; as real as the unseen members of a meteoric swarm whose 
death-glow is lost in the sunshine, or which sweep past us, un- 
entangled, in the night. If the confidence that his methods are 
weapons with which he can fight his way to the truth were taken 
from the scientific explorer, the paralysis which overcomes those 
who believe that they are engaged in a hopeless task would fall 
upon him, 
Paysiology has specially flourished since physiologists have 
believed that it is possible to master the physics and chemistry of 
the framework of living things, and since they have abandoned 
the attitude of those who placed in the foreground the doctrine of 
the vital force. To supporters of that doctrine the principle of 
life was not a hidden directing power which could perhaps whisper 
an order that the flood-gates of reservoirs of energy should now be 
opened and now closed, and could, at the most, work only under 
immutable conditions to which the living and the dead must alike 
submit, On the contrary, their vital force pervaded the organism 
in all its parts. It was an active and energetic opponent of the 
laws of physics and chemistry. It maintained its own existence, 
not by obeying, but by defying them ; and though destined to be 
finally overcome in the separate campaigns of which each 
individual living creature is the scene, yet like some guerilla 
chieftain, it was defeated here only to reappear there with unabated 
confidence and apparently undiminished force. This attitude of 
mind checked the advance of knowledge. Difficulty could be 
evaded by a verbal formula of explanation which in fact explained 
nothing. If the mechanical, or physical, or chemical causes of a 
phenomenon did not lie obviously upon the surface, the investi- 
gator was tempted to forego the toil of searching for them below ; 
it was easier to say that the vital force was the cause of the 
discrepancy, and that it was hopeless to attempt to account 
for the action of a principle which was incomprehensible in its 
nature, 
For the physicist the danger is no less serious though it lies in a 
somewhat different direction. At present he is checked in his 
theories by the necessity of making them agree with a compara- 
tively small number of fundamental hypotheses. If this check 
were removed his fancy might run riot in the wildest speculations, 
which would be held to be legitimate if only they led to formulz 
in harmony with facts. But the very habit of regarding the end 
as everything, and the means by which it was attained as 
unimportant, would prevent the discovery of those fragments of 
truth which can only be uncovered by the painful process of 
trying to make inconsistent theories agree, and usiog all facts, 
however remote, as the tests of our central generalisation. 
‘* Science,” said Helmholtz, ‘‘ science, whose very object it is to 
comprehend Nature, must start with the assumption that Nature 
is comprehensible.” And again, ‘* The first principle of the investi- 
gator of Nature is to assume that Nature is intelligible t» us, since 
otherwise it would be foolish to attempt the investigation at all.” 
These axioms do not assume that all the secrets of the universe 
will ultimately be laid bare, but that a search for them is hopeless 
if we undertake the quest with the conviction that it will be in 
vain. As applied to life, they do not deny that in living matter 
something may be hidden which neither physics nor chemistry can 
explain, but they assert that the action of physical and chemical 
forces in living bodies can never be understood, if at every 
difficulty and at every check in our investigations we desist from 
further attempts in the belief that the laws of physics and 
chemistry have been interfered with by an incomprehensible vital 
force. Asapplied to physics and chemistry they do not mean that 
all the phenomena of life and death will ultimately be included in 
some simple and self-sufficing mechanical theory ; they do mean 
that we are not to sit down contented with paradoxes such as that 
the same thing can fill both a large space and a little one ; that 
matter can act where it is not, and the like, if by some reasonable 
hypothesis, capable of being tested by experiment, we can avoid 
the acceptance of these absurdities, Something will have been 
gained if the more obvious difficulties are removed, even if we have 
to admit that in the background there is much that we cannot 
grasp, 
The limits of physical theories.—And this brings me to my last 
point. It isa mistake to treat physical theories in general, and 
the atomic theory in particular, as though they were parts of a 
scheme which has failed if it leaves anything unexplained, which 
must be carried on indefinitely on exactly the same principles, 
whether the ultimate results are, or are not, repugnant to common 
sense, Physical theories begin at the surface with phenomena 
which directly affect our senses. When they are used in the 
attempt to penetrate deeper into the secrets of Nature it is more 
than probable that they will meet with insuperable barriers, but 
this fact does not demonstrate that the fundamental assumptions 
are false, and the question as to whether any particular obstacle 
will be for ever insuperable can rarely be answered with certainty, 
Those who belittle the ideas which have of late governed the 
advance of scientific theory too often assume that there is no alter- 
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native between the opposing assertions that atoms and t 
are mere figments of the scientific imagination, 
other hand, a mechanical theory of the atoms and of th 
which is now confessedly imperfect, would, if it could be pe 
give us a full and adequate representation of the underlying reali. 
ties. For my own part, | believo that there is a via media. “A man 
peering into a darkened rocm, and describing what he thinks he 
sees, may be right as to the general outline of the objects he dis. 
cerns, wrong as to their nature and their precise forms, In his 
description fact and fancy may be blended, and it may be difficult 
to say where the one ends and the other begins; but even the 
fancies will not be worthless if they are based on a fragment of 
truth, which will prevent the explorer from walking into a look. 
ing-glass or stumbling over the furniture. He who saw “ men ag 
trees walking” had at least a perception of the fundamental fact 
that something was in motion around him. 

And so, at the beginning of the twentieth century, we are 
neither forced to abandon the claim to have penetrated below the 
surface of Nature, nor have we, with all our searching, torn the 
veil of mystery from the world around us. ‘he range of our 
speculations is limited both in space and time ; in space, for wo 
have no right to claim, as is sometimes done, a knowledge of the 
‘infinite universe” ; in time, for the cumulative effects of actions 
which might pass undetected in the short span cf years of which 
we have knowledge, may, if continued long enough, modify our 
most profound generalisations. If some such theory as the 
vortex-atom theory were true, the faintest trace of viscosity in 
the primordial medium would ultimately destroy matter of every 
kind, It is thus a duty to state what we believe we know in the 
most cautious terms, but it is equally a duty not to yield to mere 
vague doubts as to whether we can know anything. If no other 
conception of matter is possible than that it consists of distinct 
physical units—and no other conception has been formulated 
which does not blur what are otherwise clear and definite out. 
lines—if it is certain, as it is, that vibrations travel through space 
which cannot be propagated by matter, the two foundations of 
physical theory are well and truly laid. It may be granted that 
we have not yet framed a consistent image either of the nature 
of the atoms or of the ether in which they exist; but | have 
tried to show that in spite of the tentative nature of some of our 
theories, in spite of many outstanding difficulties, the atomic 
theory unifies so many facts, simplifies so much that is compli- 
cated, that we have a right to insist—at all events till an equally 
intelligible rival hypothesis is produced—that the main structure 
of our theory is true ; that atoms are not merely helps to puzzled 
mathematicians, but physical realities. 
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HIGH-SPEED RAILWAY CAR OF THE ALLGE. 
MEINE ELEKTRICITATS GESELLSCHAFT, 
BERLIN. * 

By O. Lascue (Berlin). 
(Concluded from page 285.) 

(3).—Starting devices.—In the investigations relating to the main 
division of the car and to the arrangement of the electrica! parts 
to ensure the attainment of the minimum weight, it was mentioned 
that the starting apparatus was mounted in the middle of the car 
so as to allow of the cables being as short as possible. It was at 
first intended that liquid starting devices should be used in starting 
and regulating the current, the construction ordinarily used for 
starting either small or large motors being employed. Thus, 
wrought iron sheets were to be inserted in the armature circuit of 
the motors in such a manner that connection would be established 
by the liquid, and the armature circuit would thus be closed ; it 
would then be opened by withdrawing the sheets from the liquid. 
For constructive reasons, the electrodes cannot be placed sufii- 
ciently close together to produce a short circuit even when totally 
submerged, and it is therefore necessary to use a metallic short- 
circuiting device. Further difficulty in the case of large motors is 
that involved in the movement of heavy electrodes. The problem 
was finally solved by a liquid starting device on an entirely new 
principle. A three-phase current-motor of 200-400 horse-power is 
coupled direct to a very heavy fly-wheel. In order to bring this 
up to full speed in 15 seconds, a torque corresponding to an output 
of 400 horse-power must be attained. A small centrifugal pump 
driven by an electro-motor raises the liquid from a reservoir in the 
basement, and continually delivers it into the tank in which the 
electrodes—i.¢., the terminal or end plates of the opened armature 
circuits—are located. The pump operates continuously ; hence a 
constant renewal and mixing of the liquid takes place, and the 
electrodes are thus suspended not in stationary but in moving 
water. 

The essential difference between the new starting device and 

those previously used consists in the maintenance of the liquid in 

constant motion—a fact which alone suffices to ensure its use. 

The heated liquid does not remain at the point where heat is 

being generated, but is constantly circulated and mixed afresh. 

It is easy to calculate what amount of beat is communicated to 

the liquid by the resistance at any given load, or for a given 

decrease in the normal speed; and the use of water in motion 
renders it easy to conduct away this heat. The cooling surface 
necessary tu effect this may readily calculated ; and in the 
present construction of the high-speed car systems of serpentine 
copper tubes of small diameter are provided, through which the 
heated water has to pass after leaving the electrode vessel, and 
before it is used afresh. Consequently the new liquid starting 
device enables any suitable large resistance to be brought perma- 
nently into the circuit, and the motor can be run continuously at 


any slow speed that may be required. 


Owing to the great simplicity of the apparatus, it can be readily 


operated from a distance, as the power required is excessively 
small, Consequently the provision of compressed air or electricity 
in the car, as a means of operating the reversing mechanism, is 
rendered unnecescary ; all that has to be done is to provide a con- 
necting shaft operated by a hand wheel from each driver's plat- 
form. When using the new system of liquid starting device, the 
metallic arrangement is no longer needed, and the several] hundred 
contacts and cables are dispensed with. 
no fear need be entertained, since of course the maintenance of 
plates not liable to become rusty, immersed in a soda solution, 
cannot be compared with that of many and large controller 
cylinders, contacts, contact brushes, cable connections, and pieces 
of resistance materia 


In regard to maintenance 


(4).—Brakes.—The system {of electrical braking with the aid of 


the motors was also tested by means of the samo experimental 
arrangement that had been constructed for testing tho starting 
apparatus, The car is equipped with a Westinghouse compressed 
air brake, divided into two parts for each of the two bogies. 
compressed air cylinders are operated from the front driver’s plat- 
form. 
cent.—because the coefficient of friction between the 
and wheel at the high speed employed—above 50 m. per second— 
is materially different to that at the usual lower speeds. 
sequence of investigations that have been made, an appliance has 
now been devised for decreasing the brake pressure at a gradual 
slow speed. Notwithstanding the fact that to a certain extent the 
brake arrangement of the one forms the reserve for the other 
bogey, it was not considered admissible to dispense with a second 
brake. This additional braking action was imparted by the motors 
themselves, and not by special rail brakes or similar less approved 
[on 


The 


The brake pressure is assumed to be very high—170 per 
rake block 


In con- 


he braking or retarding action can be effected by means of 


an electro-motor in one of two ways—either by eddy currents, 
namely, by energising the field of the motor with continuous 
current and short-circuiting the armature, or by reversing the 
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| 
direction of the rotation field. Both kinds of brakes are used in 
the high-speed car. After the armature circuit is opened by 
opening the outlet valve of the liquid starting device, the fivld is | 
cut out and switched on to a storage battery placed within the car, | 
orreversed toopposed current, with twoof the three phases reversed, | 
the series arrangement of the phases being changed from 1, 2, 3, to | 
1, 3, 2, and 3, 2,1 respectively. After the switching has been 
effected in either way, the armature circuit is gradually c!osed 
again, i.e, the ——- liquid makes contact under hig great 
resistance, and the level of the liquid is then raised or lowered 
according to the amount of braking action that may be desired. 
Braking by means of counter current alone did not appear to be 
sufficient, because the current was apt to fail for some reason or 
other, as, for instance, by the melting of a safety fuse at the very 
moment when the brake was applied. The use of a counter current | 
has a further disadvantage. In consequence of the electrical con- | 
struction of the motor and the potential of about 430 volts selected 
for the field, the armature hasan electric pressure of about 325 volts 
on open circuit. After the reversal of the field, the tension in the 
armature increases at full speed to almost double this amount, viz , 
to about 650 volts, Although 
the liquid starting device is 
intended for this voltage and 
the motor armature is also 
fully capable of sustaining it 
—it was tested at 4000 volts 
—yet it appeared unwise to 
allow the safety of the brak- 
ing action to be dependent 
on an unusually high voltage 
iust at the time when the 
rake is brought into action, 
and when there is a possibility 
of danger. These were the 
reasons which led to the pro- 
vision of an eddy current 
braking system, and for this 
purpose there were two en- 
tirely separate storage bat- 
teries, corresponding to the 
two separate air receptacles 
for the Westinghouse brake. 
It is here assumed that motor 
braking must be made use of 
at high speeds, and that the 
air brake is only applied at 
the end of the run. For 
shunting service, a hand brake 
is provided to act on the front 








ey. 

ey Trolley-bows.—The cur- 
rent is led to the three verti- 
cally superposed wires, from 
which it is taken into the car 
through bowshaped collectors, 
By this system of taking the current, in which a deflection | 
of the trolley wire between the connecting points does not | 
affect the bow, the jumping of the latter is more readily | 
avoided than if it made contact from below. Notwithstanding this | 
fact, the question of the trolley-bows had to be very carefully studied, | 
and although the requirements for a speed of 50-60 m. per second | 
could only be very incompletely complied with, an experimental 

arrangement was nevertheless made. Three arms are arranged on 

the roof at each end of the car, one for each of the three phases. 

The distance between the arms is determined by the space required 

by the bows when being turned around their vertical axis, These 

distances are, however, made as small as possible, and the arms are 

located close to the pivots of the bogies, so that there may be no | 
material change of the distance to the wires in passing round curves, 
Two systems of bows were considered ry, so that, in the 
event of one bow failing to act, the current would be taken 
from the other, and no sparking would occur. Further steps 
were then taken in the direction of increasing the number of 
contact surfaces, and of reducing as far as possible the mass of the 
metal which has to slide a'ong the wires. A number of aluminium 
bows were connected to the trolley pole by plate springs of different 
lengths, The object of this elastic arrangement was to ensure a 
gocd permanent bearing on the wire ; but in the event of one bow 








either side, at each end of the car, doors are provided to allow of 
the entrance and exit of the passengers. The driving platform is 
separated from the passengers’ compartment by a wide partition 
extending from the bottom to the top of the car and serving as a 
back 7 for tho driver. At the sides of this partition are 
grated doors which, during stoppages at stations, are arranged in 
such a manner that the compartment remains shut off from the 
pissengers, without interfering with the free access of the latter to 
the interior of the car. During the run these doors are so adjusted 


| that they prevent the passengers both from reaching the exit and 
| from disturbing the driver. 


The car is divided into two compart- 
ments by that containing the apparatus. The passengers can, 
however, freely pass from one compartment to the other, even 
when the car is in motion, as the apparatus compartment is pro- 
tected in the same way as the driver’s platform. Any portion that 
is liable to be touched from the gangway either does not carry 
current or is suitably insulated. 

As will be seen in the section devoted to the arrangement of the 
cables, neither the passenger compartments nor the driver's plat- 
forms are under current. The trolley-bows on the roof of the car 





Fig. 3-MOTOR BOGIE 


are fitted with two insulators connected in series, each of which is 
tested for a potential of 20,000 volts. The high-tension current 
passes from the bows to the transformers through high voltage 
cables which, in spite of their having been tested for 20,000 volts, 
are laid in high-tension insulators. Between the so-called appa- 
ratus a and the passenger compartments, and also 
between the latter and the transformers which are suspended 
below them, there are air shafts which form a double-walled 
enclosure. The storage batteries alongside the transformers are 
likewise separated off by double sheet metal walls. 

The bogies —The two bogies, which carry the body of the car, 
are 13°3 m.—43ft. 7in.—apart. The diameters of the wheels were 


| assumed to be 1250 mm.—49°2 n.—which allowed for a sufficient 


turning movement of the bogies below the car, without necessitating 
any alteration in the floor level at any part of the car. Each of 
the bogies has three axles, the two outer axles carrying the motors, 
while the middle axle allows the necessary space for the pivot and 
for the air cylinders of the Westinghouse brake. The distance 
between the wheels measures 2 x 1900 mm.—12ft. 6in. Fig. 3 
shows one of the begies and the arrangements of the motors within 
it. The load for each axle is less than the maximum allowable, 
and amounted to a little over 14 tons. No springs bearing against 
the body of the car are provided. The ies themselves are 



















































































Fig. 4 SECTION SHOWING TROLLEY BOWS 


failing to make contact, the others must be suffivient to carry the | 
current. In the event of greater deviations of the conducting wire 
taking place, the main spring arrangement of the whole arm will 
begin to act. Further particulars are contained in that part of the 
description which treats of the manner of taking and supplying the | 
current, 


Part I].—DeEscrivTION OF THE CAR AND ITS ELECTRICAL 
EQUIPMENT, 

(6).—The body of the cur.—The car specially constructed to suit | 
the electrical equipment was built by the firm van der Zypen and | 
Charlier, cf Cologne-Deutz, to accommodate fifty passengers. The | 
overall dimensions of the body of the car, including the apparatus 
compartment and driver’s cabs, are 21 m.—69ft.—and the distance 
between the buffer plates 23°10 m.—72hft. The full width of 
the car is 2600 mm.—8ft. 6in. The body of the car is within the 
standard profile throughout its length, but—especially in the midd 
part with its wide air ports—there is not much margin to spare in 
this respect. The windows of the car are closed, ventilation 
taking place through the side window of the lofty skylight. On 


| spring action or its degree of elasticity can be varied. 
| first few millimetres it acts as a very mild spring, then it gradually 
0 


supported on the axles by two sets or springs ; and each axle-box 
carries a strong plate spring, to the heads of which are attached 
supporting springs carrying the frame, 

On these axle-boxes rests the shoe of the axle spring ; plata 
springs are provided to carry the motor. The connection between 


| this spring and the motor frame is established by a curved block, 


against which the spring bears. By means of these shoes the 
For the 
becomes more rigid and, at a deflection of 8 to 10 mm. it is quite 
stiff. In the almost impossible event of these strong springs break- 
ing, the motor would be supported by the wheel axle with the 
interposition of a suitable metal packing, placed close to the side 
of the wheel-hub. The conditions to be observed in the selection 
of material for this packing were, that the material should be 
sufficiently soft to protect the axle and hollow shaft, yet of sufficient 
resistance to bring the car to a standstill before serious damage 
could be done. The motors are firmly screwed to a frame formed 
of rolled plates riveted together, and are protected against lateral 
movement by guide blocks, which bear against a corresponding 


guide on the frame of the bogey. The stator is prevented from 
turning round by bars which only allow of a vertical movement 
of the motor—Figs 3. The transmission of the power from 
the motor to the wheels is effected, as already indicated, by an 
elastic coupling, which is entirely independent of the bearing. 

(8) The moters.—Each of the eight motors is adapted for a normal 

output of 250 horse-power, and for a maximum output of 750 horse- 
power. The speed of the motor is about 960 revolutions per minute, 
which corresponds to a car speed of 225 kilom.—140 miles—per 
hour. The tension of 12,000 volts, at which the current is supplied 
from the overhead wire, is reduced in the transformers to 435 volts, 
This voltage was adopted so as to permit of the motors being con- 
structed with bifurcated winding. Although the motor, as above 
stated, is not subjected to severe mechanical shocks, it was never- 
theless deemed advisable, to ensure permanent safety in working, 
to have only one single bar in the separate grooves instead of a 
number of wires insulated from each other by cotton covering. 
The insulation of the bars from the iron is effected by closed 
micanite tubing. The armature winding—at the tension ctf 
the regulating apparatus—like the field winding—transformer 
low tension—is also bifurcated. For sake of convenience in the 
starting apparatus and the arrangements of the cable, the 
armature was wound for only two phases, and not, as is usual, 
for three phases. The stator, by means of two bearings, 
carries the hollow shaft on which the rotor is built up. One of 
these bearings carries on its upper half the brush gear for making 
contact with the slip rings, and the connections for the cables of 
the armature circuit which lead to the regulating apparatus. The 
cables of the casing circuit are passed through the other bearing. 
The bottom halves of the bearings can be easily removed to 
allow of the removal of the brasses, and to give free access to the 
brush gear. 
The spring couplings are fixed to the hollow shaft at both ends. 
The object of this coupling was to transmit the power developed by 
the motor—750 horse-power maximum at 960 revolutions—from 
the hollow shaft to the wheels, thereby allowing the wheels a dis- 
placement of 10 mm. relatively to the coupling arms. Hence the 
arms had to be elastic, and, moreover, the head must be able to 
slide against the guides mounted on the wheel. The construction 
of the whole required a division of the coupling into three parts, 
corresponding to the three double arms that were adopted. The 
springs are secured in the annular pieces by wedges in such a 
manner that the tension of the wedges is further increased by the 
centrifugal force applied. Furthermore, the plates are extended 
laterally within the hub, and are thus prevented from flying out. 
The hub portions are of forged steel, of ample cross-section. 
The power is transmitted by means of keys from the hollow shaft 
to the three-part hub of the coupling. 

(9) po oaths three cores of the transformers are 
arranged side by side in accordance with the patents of the 
A. E. G. The axles of the cores run longitudinally in the car, 
The current transformation being from 12,000 volts to 435 volts, a 
massive copper spiral is used for the low-voltage winding, and 
the outer, or high-voltage, winding is separated from it by a 
micanite cylinder. A strong current of air passes through a longi- 
tudinal channel provided in each of the iron cores, and also through 
the space between the square cores and the roundinner coil. As 
already mentioned, the air for this purpose is received through 
large air holes in the roof, and is delivered through air ducts to 
the transformers. A protecting angle iron is provided on the roof 
for the removal of rain water, and before the air enters the shaft 
and the channels, it passes several times through wire netting 
with wide meshes ; the air is then conducted over the transformer 
and filtered again before entering the cores. In spite of these pre- 
cautions the air is only brought in direct contact with the interior 
of the cores of the transformer, and not with the parts carrying 
current, The cores are supported in the middle of their length to 
obviate any deformation due to the vibrations of the car. The 
transformer is suspended to the body of the car by draw-bolts, so 
that the lateral sheets are only used for lining purposes, and are 
not called upon to carry any load. A further addition of springs 
connecting to the body of the car did not appear to be necessary, 
because the present arrangement is similar to that adopted for the 
International sleeping cars, and should suffice to ensure a long life 
for the insulating materials. 

(10) Cables.—The current is taken from each of the three-feeding 
wires by two trolley bows in parallel, Fiz.4. The upper part of each 
of these arms carries a number of aluminium rods attached by means 
of narrow plate springs. The masses of the individua] rods must 
be sufficiently small to ensure that they bear constantly against the 
wire. The head of the arm carrying the bow is pressed out of 
aluminium sheet, and is connected to the vertical base by r.ds, the 
base being mounted on ball bearings in the socketon thecar. The 
bow is pressed against the wire by springs, the tension of which is 
regulated by means of cams. The current is carried by insulated 
leads from the head of the bracket to the foot of the arms tkat 
take the current, and is thence transmitted to ths cables affixed to 
the roof of the car. The making or breaking of contact between 
the bows and the wires is effected from the interior of the car, so 
that the bows can be made dead before any person mounts to the 
roof. All high-tension conductors must have been subjected to an 
insulation test of 20,000 volts; but, notwithstanding this, they are 
placed on high-tension insulators, and are thus treated as if they 
were bare wires. 

Safety fuses are fixed close to the single bow ; these operate as 
soon as contact is made from any cause between any phase ard the 
earthed car, and the car is thus freed from current by the melting 
of the fuse. The wires of both collector systems lead from the 
safety fuses to the high-tension cut-out. This cut-out is not 
requisite for controlling purposes, and serves merely to cut out the 
tension at the end of the run. The switch may be operated 
from the apparatus compartment, or from either of the 
driver’s platforms, so that it serves also as a safety swith 
in the event of the proper switch failing to act, as the resu't 
of an accident. ‘The two branches of the current pass separately 
from this main switch to the transformers of the bogey. Each of 
these circuits and transformers is protected by fuses. The low- 
tension conductors lead from the transformers through a switching 
device to the motors. On account of the play to be allowed 
between the bogey and the car, in regard to both the lateral 
oscillation when running round curves and the vertical deflection 
due to the action of the springs, the cables had to be suspended 
from flexible supports ; this was effected by hanging them from a 
strong girth or belt. The cables leading from the motors back to 
the starting device are secured in a similar way. 

The switch above referred to effects the admission of the current 
to the motor casings from the transformers, and it also allows of 
the adjustment for either direction of the driving or the delivery 
of countercurrent. Again, the storage battery is connected from 
this point to the stator circuit of the motors when braking the car as 
anautomobile, 7.c., when braking independently of the overhead wire. 

(11) Driving the car.—The car driver has only to operate one 
single hand-wheel in order to carry out all the manipulations. By 
means of an indicator he can at any time ascertain the position of 
the apparatus, and by an amptre-meter he ascertains the load on 
the motors ; another apparatus continually indicates the speed of 
the car. By the hand-wheel the driver operates a shaft extending 
through the entire length of the car. The switch is operated from 
this shaft by means of a pair of bevel wheelsand cam wheels. The 
movement of this cam gearing to the extent of one tooth effects 
the switching of the controlling cylinder to forward current, reverse 
current, or braking action. On the left of the driver is the handle 
for the operation of the compressed air brake and on his right there 
is another, a hand-wheel, for the hand brake to be used in shunt- 
ing. It is proposed to employ a number of different kinds cf 
measuring apparatus on the trial trips, especially with the object 
of indicating the acceleration of the speed, of measuring the air 
resistance met with in head and cross winds, and of measuring and 

registering the consumption of current. The paper wound up with 





a number of working tests on the trial platform. 
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SEWAGE TREATMENT.* 
By Lieut.-Colonel A. S. JonEs, V.C., Assoc. M. Inst. C.E. 
CHEMISTRY and electricity have introduced such marvellous im- 
rovements in arts and manufactures of all kinds that one cannot 
surprised to find town and district councils looking and longing 
for a short and easy way out of their sewage difficulties to arise 
from applied science ; and during the last thirty years there has 
been no lack of science-mongers and enthusiasts to trade upon the 
demand, as the priests are never wanting where believers abound. 
Chemistry has been first, and for twelve or fifteen years was fore- 
most, in the field, because its votaries were unscientific or astute 
enough in their demonstrations to include natural subsid by 
gravitation of the heavier suspended matter in town sewage— 
under the chemical term precipitation, which true science should 
reserve for the precipitate thrown down out of solution by the 
added chemical agent alone. Then, while “precipitation” was 
the popular idea for sewage treatment, electricity came upon the 
scene, and members of our Association will remember the hopeful 
enthusiasm with which the usual experimental bottles of sewage 
effluent and precipitate were produced to illustrate Mr. Webster's 
paper on the change which could be produced by passing an 
electric current through a tankful of sewage. 

The late Lord Bramwell’s Royal Commission on Metropolitan 
Sewage Discharge compelled the Metropolitan Board of Works to 
take action as regards ‘‘a preliminary and temporary measure 
by which much of the existing evil will be abated” at Barking 
and Crossness. That action took the form of instructions to 
Messrs. Dibdin and Dupré to experiment with samples of London 
sewage, and those chemists at first dealt with deodorants like per- 
manganate, and minute doses of lime and iron; but after a few 
years they became bold enough to announce that antiseptic treat- 
ment by lime and other agents, on which “‘ precipitationists ” and 
‘‘sterilisers”” had always pinned their faith, was a mistake. Mr. 
Dibdin asserted in 1887 that, instead of attempting to arrest decay 
of waste organic matter, we ought to further and expedite that 
natural process, and the truth of his revolutionary doctrine has 
been fully established. His friend Dr. Dupré well knew that the 
old-fashioned application of sewage to land as manure affords the 
most perfect translation of that theory into practice, and that the 
biological discovery —interesting as it is—has not introduced any 
new condition of efficiency in the process known and still observed 
in sewage farming for generations, 

Coke filters had been tried again and again, and always dis- 
appointed people by rapidly becoming choked ; but, on the other 
hand, the late civil engineer, J. Bailey Denton, had demonstrated 
the principle of intermittent downward filtration by draining 
twenty acres of gravel at Merthyr-Tydvil to deal successfully with 
about a million gallons a day. The theory of a feeding organism gave 
rise to the idea that two hours should be allowed for each meal, and 
hence Mr. Dibdin introduced a valve on the drainage outlet, but that 
is still a detail of doubtful value, to distinguish his filter beds from 
those of- Bailey Denton. But experiments with sprinklers, and 
more recently Mr. Stoddart’s patent distributor, indicate a more 
distinct advance still on the old line of atration, and it is evident 
all suecess depends upon care in manipulation of experiments. 
Mr. Scott-Moncrieff and Mr. Cameron must not be omitted from 
this rapid survey of recent experiments in sewage treatment, for 
both have drawn attention to the work of disintegration and solu- 
tion of a certain portion of the organic matter suspended in fresh 
sewage, which is accomplished by anaérobic bacteria in a cesspool, 
in contradistinction to the nitrification by atrobes acting in land or 
its equivalent under drained coke, &c. 

It may here be stated, as an instance of common failure in sewage 
works arising from their designer’s pre-occupation, with the 
requisite and consequent forgetfulness of other equally important 
considerations, that the author’s attention was recently called to a 
great nuisance, after only six months’ working, with the sewage ofa 
population of not more than 1000 persons, supposed to be provided for 
on the most modern and elaborate scale of the bacterial system up to 
date. He there found the septic tank effluent dripping, not on to a 
moistened surface of contact-bed, but into some inches in depth of 
stagnant liquid overlying—with a water-seal—a carefully prepared 
and under-drained bed of broken coal, evidently intended to act as 
a continuous filter, but in practice requiring a considerable ‘‘head” 
before its effluent could pass away as fast as the sewage entered. 
It may seem pedantic to complain of the frailties of human nature 
as responsible for so many failures in sewage disposal, and that 
engineers should introduce automatic machinery, or lay down clear 
instructions for management of the works they have designed and 
constructed, so as to obviate the consequences of neglect. Mr. 
Dibdin has truly said that the coke beds should be attended by 
skilled labour, ‘‘like any other delicate piece of machinery ;” but 
he had hardly turned his back on the first experimental ones 
erected at Leeds before the local committee upset their trial by 
passing wascreened sewage to the coarse coke bed which Mr. Dibdin’s 
own instructions had led the committee to believe was sufficient 
protection for the fine coke bed which was to turn out a pure 
effluent from ‘‘the crude sewage” applied to the coarse one. If 
we recollect that the real practical object of sewage treatment is 
the improvement of our rivers, it must evidently be a mistake to 
concentrate the attention of sanitary authorities upon the provision 
of ‘‘ contact-beds”—interesting as their action may be—and leave 
those bodies to wake up at some later period to the fact that such 
delicate machines may be ruined by any neglect of precautions to 
ensure their cnly baving properly prepared sewage in definite 
quantity to deal with. 

With regard to the clogging of contact-beds, the Leeds Com- 
mittee came to the conclusion that ‘the real difficulty with con- 
tact-beds is to maintain capacity. No doubt the loss of capacity 
is due partly to degradation and consolidation of the material of 
the beds ; but even if material can be found of even size and not 
liable to break up, and even if the bulk of solids in suspension is 
first settled, the choking up of the beds would be likely to arise 
sooner or later. The hope that accumulations would be dissolved 
by rest has not been fulfilled at Leeds.” The Leeds Committee 
then began experiments with contact-beds composed of more 
durable material, which could be washed out by hose with town 
water, and coarse enough to pass some suspended matter for sub- 
sequent settlement, while bacterial action remains to deal with 
so much of the organic matter asit can seize upon in the contact- 
beds during passage of sewage in the intervals between successive 
purging with clean water; and the report expresses a hope that 
storm-water may possibly be enlisted hereafter as a more economi- 
cal purge than clean water. But such storm-water would have to 
be purified at great cost, and time will be lost in the production of 
a fresh lot of microbes in the bed after each tribe has been washed 
away in succession with the clogging matter. The author of this 
paper would, however, suggest an alternative mode of renewing 
the material of contact-beds, which might answer well in places 
where coke is cheap, and could be used as fuel in destructor fur- 
naces to raise steam for electric light and power as soon as it had 
become clogged in its bacterial service. 

After this summary of sewage treatment under local difficulties, 
which call for great concentration of the bacterial energy, it is time 
to revert to the inquiry how the same energy has been used, and 
is still most extensively employed by intermittent downward 
filtration, or broad irrigation, in sewage farming. Thirty years 
ago agriculture was in a prosperous condition—very different from 
its depression of late seasons, and hopes then justified have been 
grievously disappointed all over the kingdom. Therefore, we can- 
not be surprised that the high expectations founded on manurial 
value of sewage have also collapsed; but it is not necessary to 
discard the best remedy for a great sanitary evil because it costs 
more than its original too sanguine advocates anticipated ; and in 
this case the evidence of efficiency in the remedy has never been 
wanting, and has accumulated from year to year in the following 








* International Engineering Congress, held at Glasgow, 1901.—Section 
VII., Municipal. 





instances, viz :—(1) Berlin, with some 20,000 acres under sewage, 
and its convalescent homes in close proximity thereon. (2) Paris, 
where chemical precipitation gave way, in 1872, to single irrigation 
at Guennivilliers, and under the fostering care of the late M. 
Durand Claye, Ingénieur-en-Chef des Ponts et Chaussées, the system 
has been extended at Achéres and other places on the left bank of 
the river Seine for a general systematic distribution of all the 
sewage of Paris to private cultivaturs, in much the same way as 
irrigation water is distributed among the ryots of India and the 
Egyptiex isllaheen.! (3) Take the case of Birmingham, Notting- 
ham, and other large cities where the practical work of sewage 
disposal ou land has been carried on from day to day for many 
years, and note that our Local Government Board, with all the 
data before them, still regards land as the safest destination of 
sewage which cannot be discharged directly into the sea. The 
land possesses this advantage over any other form of contact-bed, 
that—even if at first only sand—it is naturally covered with a 
surface layer of mould and humus far superior to any artificial 
screens or settling tanks as a means of protecting its pores. Con- 
sequently, there is no clogging or falling off of water capacity if 
the surface be cultivated, and much of that which clogs the artificial 
bed is annually removed from the natural one as a crop of vegeta- 
tion. The author had once nineteen years’ such experience with 
six or eight inches of good loam resting on sand and gravel, the 
perfection of land for sewage purposes—like that of the Nottingham 
sewage farm—and of late years it has been his lot to work with 
barren sand, so he can write feelingly on this point. After five 
years’ good cultivation, with plenty of farmyard manure, sewage, 
and lime, both effluent and crops have improved ; but experience 
on that farm affords ample reason for discarding the popular 
delusion that a sandy soil is the best for sewage purposes. 

Here follows a lengthy reference to the Aldershot sewage farm, 
where the author of the paper has been so successful. 

It is almost a truism to say that in the matter of sewage disposal 
each locality requires special plans and treatment, and the author 
of this paper only pretends to put forward a few general conclusions 
from the data and arguments above stated, viz.:—(1) In works of 
sewerage, limit and regulate, as far as possible, volume of sewage 
by excluding sub-soil and clean surface water. (2) Interpose a 
narrow deep catch-pit? or grit chamber at some convenient spot for 
taking clean, heavy matter out of sewer, and then an iron screen 
—gin. opening between bars—before the sewer discharges into the 
deepest part of tank large enough to hold two or more hours’ flow. 
(3) The tank outlet should be over a level weir lin. below level of 
invert of sewer mouth, and as long as convenient ; the floor of tank 
should slope up to this weir from deepest part under inlet of sewer. 
(4) Such a tank will be quite inoffensive for fifteen or twenty days, 
and be then nearly full of sludge, to be run off, if level permits, or 
pumped out. Or it can be left to act as a “‘septic tank” for six 
months or more, ifit is desired to encourage anatrobic action, with 
its advantage of less sludge and drawback in offensive smell. (5) 
There is no practical difference, as regards the subsequent aérobic 
process, between the tank effluents resulting from the clean and 
the dirty alternative modesof working the depositing tank described 
in the last conclusion (4). 

(6) The essential point in the atérobic process, whether in land or 
‘* contact-bed,” is sufficient aération—excess, as by blowing, has no 
result commensurate with cost of its introduction—and it can be 
attained by intermittence of sewage and rest, or by continuous 
passage of sewage through a contact-bed kept always just 
moist in all its atoms by rain-like dropping on the surface, 
so carefully adjusted as to moisten all parts, and not to form 
a water-sealin any partof the bed. Intermittence is easily arranged 
on any scale of working, and continuous filtration, on the contrary, 
is difficult even for a few thousand gallons a day. 

(7) A low estimate for the construction of contact-bed may be 
taken as £5000 per acre, but 131 acres of land may often be pur- 
chased for that sum—at £38 per acre—and we know that area of 
land, at Aldershot, to have dealt with about one million gallons of 
sewage a day for nearly forty years, and to be more efficient than 
ever, while Mr. Dibdin’s formula—‘‘ one acre of contact-bed to one 
million gallons a day ’—has been cut down by most of his disciples to 
500,000 or 250,000 gallons, and we have yet to learn what the fate 
of such bed will be ten years hence. The heavy first outlay of 
capital for land purchase often deters councils from a freehold 
investment, which must be of great value to a future generation, 
and leads them into hand-to-mouth expedients which will leave little 
or no asset when the sewage problem has at last to be faced in real 
earnest. 

P.S.—Since the above was written, the interim report of Lord 
Iddesleigh’s Royal Commission has been published, and the author 
cannot send his paper to press without adding an expression of his 
satisfaction with the conclusions put forth by thatauthority. Land 
therein evidently holds its position as the only natural pear 
and all other modes of sewage treatment are conveniently classified 
together as “‘ the artificial processes.” 








THE RELATIVE ADVANTAGES OF THREE, TWO, 
AND SINGLE-PHASE SYSTEMS FOR FEEDING 
LOW-TENSION NETWORKS.* 

By MicHakv B. FIELD, M.I.E.E., A.M. Inst. C.E, 


In April last the Institution of Electrical Engineers did me the 
honour of asking me to read a short paper on the relative advan- 
tages of three-phase, two-phase, and single-phase power trans- 
missions for feeding low-tension networks, to introduce the dis- 
cussion on this subject in Section JX. of the — Congress. 

To put my ideas in a few words, I must say that I completely 
fail to understand the objections of single-phase advocates to the 
three-phase system. For instance, in the case of a large tramway 
scheme I personally think that any one of the three systems 
should give excellent results; but while the three-phase is 
not one bit more complicated—except perhaps in theory— 
than the single-phase, it certain marked advantages from 
the point of view of prime cost, overall efficiency, and stability 
of operation, which should justify its general adoption for any 
such extensive schemes as that now being feet in Glasgow. 
I do not propose to discuss here the possibility of working the 
tramway system with alternating-current motors. I fully believe 
that before long this will be possible, but at present it is certainly 
impracticable. We have, therefore, no other choice than to 
assume sub-stations and suitable converters at the feeding centres 
for transforming the high-tension alternating into continuous 
current at 500 volts. 

Generating and transforming machinery.—The choice of converter 
lies between (1) rotary converters combined with static trans- 
formers ; (2) synchronous motor generators without transformers ; 
(3) non-synchronous motor generators without transformers. The 
relative outputs for the same C?R loss of a rotary converter if used 
as a continuous-current generator, or a single-phase, three-phase, 
four-phase, or six-phase converter respectively, are as follows :— 


D.C. generator... .. .. «oc 1-00 
Single-phase rotary ‘ +825 
Three-phase rotary .. 1-31 
Four-phase rotary .. 1-61 
Six-phase rotary 4 1-94 





1 The author of the paper appears to be unaware that the method of 
sewage disposal as employed for Paris have by no means proved an un- 
qualified success. 

2 Of course, the sand catch-pit and depositing tank referred to in con- 
clusions 2, 3, and 4 above must be built in duplicate, with penstocks on 
their inlet from sewer, to provide for one of each pair being at work while 
the other is being emptied, of sand and gravel or —— respectively ; and 
the catch-pit is made ‘‘ narrow,” as compared with the depositing tank, 
in order to preserve a good current and carry on to the latter all solids 
from the sewer —_ heavy mineral matter. 

3 Such beds at Salford and Birmingham cost £10,000 and upwards per 


acre. 
* International Engineering Congress, Glasgow, 1901.—Section IX., 
Electrical. 








The four-phase connections will be employed with th i 
two-phase transmission system, the Race =. six-phase oe on 
nections with the three-phase system, or possibly with a suitable 
arrangement of transformers with the two-phase system, Th 
table is based on calculations only, and I am not aware that the 
figures have been verified experimentally; I see, however = 
ae to doubt their cmap ie 

y figures given in tables accompanying the r it w: 
that the rotary converter per se has the Sdvuniene over epee 
converters ; but taking it altogether there is, as regards complica. 
tion, nothing to choose between a rotary with its transformers and 
a motor generator without. As regards ease of running and start- 
ing up, I would say that, with properly designed rotaries for low 
frequency, there is no difficulty in this respect. As regards over. 
load capacity, ease of regulation and manipulation, the ro 
converter affords all that can be desired. The Glasgow rotari 
for example, have from the moment they were first started run 
without trouble of any kind. It is, of course, ible to make 
them surge, but it is not easy. Perhaps the only trouble experi. 
enced has been the reversal of the polarity of the rotaries, due to 
a heavy surge of current throughout the system, which hag 
occurred once or twice on switching out a generator. Asa matter 
of fact, this has not caused us any inconvenience to speak of, ag 
the cars do not know or care whether the trolley wire above them 
is positive or negative. 

Cables.—It is interesting to note that theoretically the three. 
phase system should give the best results as regards power that 
can be transmitted with a given weight of copper, and with a 
minimum strain upon the insulation of the system. 

In comparing the various systems, we can either keep the maxi- 
mum potential above earth the same in each case—in other words 
keep the same strain upon the insulation of generators, &c.; or 
we can keep the difference of potential between the line con. 
ductors, that is, the strain on the insulation of the cables, the 
same in each case, It does not, however, follow that these two 
conditions will obtain at the same time. The author then pro. 
ceeded to sing a detailed comparison of the various cable systems 
using for the purposes of explanation a lengthy table. ‘ 

Continuing, he said :—Before dismissing this cable question, | 
would like to say that I personally much prefer to have an up- 
earthed system, and to rely on keeping a proper check on the 
insulation. If concentric cables be employed, it is imperative to 
earth the outer conductor. I think a three-core cable is the 
handiest and best. Of course, if other side issues enter in here, 
such as Board of Trade requirements in the way of earthed 
metallic sheaths outside the cables and distinct from the lead 
covering, or limit of power to be transmitted through any single 
cable, the above considerations may be entirely modified. For 
example, the two-phase and single-phase systems require the same 
weight of copper as long as each phase is supplied through a 
two-core cable and the systems be unearthed; the two-phase 
system with a three-conductor cable is much more extravagant 
from the copper point of view than the single-phase, but if we 
have to provide an earthed sheath, and we utilise this as one 
conductor, the two-phase with two concentric cables requires less 
copper than the single-phase with one concentric cable, since in 
the former case the two outers being connected by earth forma 
common main, and hence their cross-section can be reduced. 

Switchboards.—Here alone will a simplification be effected by 
employing a single-phase circuit. The mere fact, however, of 
requiring three legs per switch instead of two, or pany, though 
not necessarily, three ammeters per circuit instead of one, should 
not have very much weight in determining the choice of a system. 
In the Glasgow scheme all switchboards put together constituted 
only about one-fifth of the value of the cable system, so that the 
saving effected here by the employment of a single-phase s) stem 
could not have amounted to much. 

Generators.—I have obtained from different makers, for the pur- 
pose of this paper only, prices of three-phase end single-phase 
generators, ree gag oy | in type and — to the Glesgow 
2500 kilowatt units. In the following table I have attempted to 
tabulate the figures obtained from the various makers, from which 
it is at once evident that the three-phase generator is cheaper and 
lighter than the single-phase, 


*enerators to Specifications as above. 


Three-phase. Single-phase. 

—_ -___—_—— ee 

Weight. Cost. Weight. Cost. 
(1) 123 tons .. £6000 184 tons £8900 
(2) 120 ,, £5400 140 ,,  .. £6200 
(3) 110 , £4600 135 ,, £5200 


While the foregoing considerations, in my opinion, point con- 
clusively to the fact that a three-phase plant is the best for operating 
a large tramway system such as that of Glasgow, I confess that | 
am not such an out-and-out advocate of the three-phase principle 
as to recommend its adoption where the principal load consists of 
light pure and simple. ‘The single-phase motor has of late made 
great strides, and is now a thoroughly practical and fairly economical 
machine, so much so, in fact, that taking into account the improved 
design of single-phase generators and methods of automatically 
compounding the same, a very considerable motor load may be 
connected to single-phase lighting circuits without detriment. At 
the same time improvements are going on all round, and while a 
considerable motor load may be attached to single-phase lighting 
circuits without injurious effects, lights may perfectly well be, an 
in a large number of cases are, connec to three-phase motor 
circuits with excellent results. It is interesting to note, however, 
that the saving of copper in the low-tension network where the 
three-phase system is adopted is, contrary to expectation, prac- 
tically nil. 

The effect on the one-phase by the variation of load on the other 
is, as far as I have been able to ascertain, not materially different 
with a two-phase or three-phase generator. Roughly speaking, if 
X per cent. is the drop on a non-inductive full load of a two-phase 
machine, and one phase be sud<@nly switched out, the voltage on 
the other phase will not alter ny more than ‘7 of X per cent., or if 
Y be the ss on full load ind@tive current, the variation will be 
‘8 of Y per cent. In America a three-phase system has been 
adopted of late with iderable , where, to avoid all regu- 
lation in sub-stations and the like, the voltage of one phase alone 
is kept constant in the generating station, and the whole of the 
incandescent lights of the system are connected across this one 
phase. In such cases all incandescent lamps are connected across 
phase I., which is —_ at constant pressure by regulating the field 
of the generator. Phases II. and III. will be used, say, for series 
arc lighting, or for other purposes where a constant voltage is not 
an essential, while motors are connected across all three phases. 
In such a case the incandescent lighting may be supplied from a 
three-wire system, the neutral wire being connected to the middle 
point of the regulated phase, thus giving twice the lamp pressure 
as the working voltage between the motor terminals, hen such 
a system is adopted, no attempt is made to obtain anything like 
balance of load on the three phases, it being claimed than any well- 
designed three-phase generator may be used up to 75 per cent. of 
its rated output as a single-phase generator, two of the legs 
of the winding as the single-phase ; this means that when used as 
a single-phase —— 30 per cent. more current may be taken 
from the loaded phase than the normal current rating per phase. 
It appears to me, however, that as we begin to use two conductors 
as a single phase, we destroy the essence of the economy of the 
three-phase transmission, and hence, that a two-phase transmission 
with four-core cables would be just as advantageous, In this case 
the regulation might be done only on the one phase, all incandes- 
cent lighting being supplied from this phase; or both phases 
might be independently regulated in the generating station. It is 
worthy of note that two and three-phase motors and transformers, 
if connected to circuits of unbalanced load, will tend to equilibrate 
the same—that is, they will tend to draw more load from the 
unloaded and less from the loaded phases, For instance, if a 
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number of motors be connected to a two-phase circuit supplied | be said nominally to represent about 53s, c.i.f. Manchester docks. | slipway at Barrow will accommodate twenty vessels building at 
A strong tone continues to prevail in the finished iron trade. | one time. 


from & two-phase generator, and while a number of motors are 
running one-p 
while in realit 
still connecte 


hase circuit be opened at the generator, the motors, 

only receiving single-phase current from that phase 
to the generator, will apparently run as two-phasers ; 
they will be self-starting, and found to have about 


is to sa ° 
a eal voltage across the switched-out phase—in fact, 
the lightly loaded motors will be generating and circulating among 


heavily loaded motors the necessary currents in the 
ee hed-ous phase, to enable them to work more as two-phase 


motors than as single-phasers, 








T IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 


Expressions were general on ’Change this (Thursday) afternoon 
in Birmingham of deep regret at the assassination of the President 
of the United States, and the American Consul in Birmingham has 
been the recipient of many assurances of sympathy from Midland 
houses associated with the engineering, iron and steel, and general 
hardware industries, accustomed to conduct a transatlantic trade. 

| notice from the last Board of Trade returns that English trade 
with the States, in some of the chief classes of exports so far this 
year, include, roughly stated, the following totals :—Tin-plates, 
£533,000; unwrought steel, £208,000; pig iron, £170,000; bar, 
angle, bolt, and rod iron, £71,000. To all these classes of exports 
Midland works have contributed a considerable share. 

Mach satisfaction is being expressed hereabouts at the intima- 
tions that Mr. Roosevelt is favourable to modifications in the tariff, 
in the same way as Mr. McKinley was known latterly to be. 

With regard to trade generally, this continues in a healthy con- 
dition. Although the end of the quarter is near at hand, pro- 
ducers neither of finished nor pig iron are badly off for work, 
and prospects for the December quarter are favourable. The 
scarcity in pig iron supplies, which has been some time in evi- 
ceace, is increasing, and buyers are reporting this scarcity to 
be severe. Stocks are said to be nearly cleared out of Derby- 
shire, Northampton, and Lincolnshire iron, and unless more 
furnaces are early lighted, difficulties will occur. The number of 
firaaces blowing at date in the Staffordshire and Midland district 
is 91 out of a total of 180 erected. The number of new furnaces 
building or re-building at date in the combined Midlands and 
Staffordshire and East Worcestershire districts is returned as 25. 
Sellers are quoting rather more firmly than a week ago. North- 
ampton forge are 51s. to 52s.; Derbyshires, 51s. to 52s, and 53s.; 
and North Staffordshires, 50s. to 51s. and 52s, For South 
Staffordshire best part mine pigs, 52s, 6d. to 53s, 6d. is asked ; and 
for all mine, 60s. to 61s, 

The sale of basic slag from local steel works for fertilising pur- 
poses is increasing. Girders are quoted £6 12s, 6d. to £6 15s.; 
wild steel bars, £7 to £7 10s.; and plates, £8 to £8 2s, 6d. 

There seems some uncertainty in some quarters as to whether 
marked bars will be raised at the forthcoming October quarterly 
meetings, but the general opinion seems to be that they will 
continue at their present level of £8 10s., at which they have 
remained since last May. Unmarked bars are £6 10s. to 
£6 12s, 6d. Other descriptions of manufactured iron are with- 
out material alteration on the week. The mills are working 
with a fair amount of regularity, and prospects are favourable. 

The general engineering trades of the district are busy, and so, 
too, are the boilermakers and the bridge and roofing makers. 
Some particularly good orders are held by rolling stock companies. 
It may be remembered that a few weeks ago the Director of Rail- 
ways to the South African Field Force distributed orders for the 
building of 1200 transport wagons for use on the Transvaal Colony 
Railways, and that a considerable portion of this order fell to 
Brown, Marshalls and Co., of Adderley Park. This firm has now 
the first lot, consisting of ten wagons, ready for immediate 
despatch to South Africa. Each wagon is built entirely of 
Siemens-Martin steel, and weighs 134 tons. They are all of the 
same type and size, and are among the largest of their type 
constructed, being larger than those used on the Natal State 
Railways. Being made of steel they are, however, comparatively 
light, although each is designed to carry 32 tons. The first ten 
wagons have been finished in forty days—a piece of work which 
is entitled to be styled a “‘ record performance.” 








NOTES FROM LANCASHIRE. 


(From our own Correspondents.) 


Manchester.—A fairly strong position is maintained generally 
throughout the iron and steel trades of this district. There is, 
however, scarcely a very confident tone in the market so far as 
either pig iron or hematites are concerned. Users of these still buy 
very cautiously, and although makers are mostly firm at present 
rates there are forward sellers at under current quotations, 
Finished material, both iron and steel, continues to occupy the 
strongest position, and a fairly large weight of buying is coming 
forward, with are steadily hardening. 

A steady business was passing through generally at the 
Manchester iron market on Tuesday. Although in pig iron buying 
was for the most part only of a hand-to-mosth character, 
representatives of makers stated that they could sell in much 
larger quantities if they would meet purchasers with some con- 
cession on current rates, which they are not disposed to do. 
Lancashire makers are heavily sold for their present very limited 
preduction, and are firm at 57s. to 57s. 6d., less 2h, as their 
minimum quotation for No, 3 foundry, delivered Manchester. 
Lincolnshire makers are perhaps not in quite so strong a position 
as of late. Although the output is not by any means in excess of 
requirements, there has been a receding from the special 
prices above the minimum basis that were being freely quoted 
a few weeks back. For delivery Manchester 50s. 6d. net 
has become the general figure for No. 3 foundry, and it 
is only in exceptional cases that 6d. above this is now being 
quoted, Derbyshire foundry in some instances is also, perhaps, 
a trifle easier, and, according to brand, quotations range from 
about 53s. up to 55s. net delivered here. The renewed activity in 
the finished iron trade has brought forward a fairly large inquiry 
for forge qualities, and although there is no quoted advance prices 
are very strong at about 50s. 6d., less 24, Lancashire, and 49s, 2d. 
net Lincolnshire, delivered Warrington. One of those “ recurring 
episodes of the ring ” is bringing about a temporary upward move 
in Middlesbrough iron, which is expected to reach its climax during 
the last week of the present month, for which period a ‘‘ cornering ” 
of some of the recent low sellers, it is reported, has been arranged. 
The decided stiffening in warrants which has already set in is, how- 
ever, not being followed altogether by makers, who in some 
instances are sellers at substantially below warrant quotations, but 
533, 10d. to 54s, 4d. net would represent about the minimum 
o— e basis just now ruling in the market for delivery by rail 
4 anchester, Scotch iron undergoes no material change, and, 
delivered Manchester docks, Eglinton may be quoted about 
= 3d. to 58s, 6d., and Glengarnock 59s, 9d. to 60s. net. 
With regard to Canadian pig iron, to the importation of which 
~ .this country I referred last week, the sales in this 
istrict have so far scarcely exceeded comparatively small 
quantities, but some fair shipments have been made to Glasgow on 
the basis of about 50s, delivered, and if anything like e orders 
— be placed here, this, no doubt, would represent about the 
me at which Canadian pig iron would be delivered at Liverpool ; 
ws So far transactions put through have not been sufficient to 
establish any real basis price. Of American pig iron there is still 
very little coming forward, and quotations can only for the present 





Bar makers are so fully booked for some time ahead that they are 
indifferent about further orders, except at a premium upon the 
basis rate of £6 10s., and quotations go up to £6 12s, 6d.; but at 
this figure there is comparatively very little vusiness to be got. 
Sheets are firm at about £8 5s. to £8 10s. Hoop makers are still 
fairly well off for work, but the outlook after the tolerably large 
American cotton tie orders have run out is not quite so satisfactory, 
as there is only a moderate sort of general trade coming forward. 
For the pa list rates remain firm at £7 2s. 6d. random to 
£7 7s. 6d. special cut lengths, delivered here, and 2s, 6d. less for 
shipment. Nut and bolt makers are in a better position than they 
were a month or so back, the principal firms being tolerably busy, 
and the list prices are now being more firmly held to. 

In the steel trade raw material still meets with only a slow 
demand, and hematites are perhaps rather easier, if anything, but 
a brisk inquiry continues to come forward for nearly all descriptions 
of finished material, with prices stiffening. No. 3 foundry 
hematites are still quoted about 70s. to71s., less 24, delivered here, 
but some of the ordinary brands could be bought at 69s. 6d. 
Local makers of billets have still to contend with keen German 
competition, and it is difficult to maintain quotations on the 
basis of about £4 16s, 3d. net Manchester, and £4 15s. Warrington. 
For steel bars, although the prevailing tendency is to harden, some 
irregularity in quotations is observable. There are sellers at 
£6 103., or even a trifle less, but the general quotations are not 
under £6 12s, 6d., and range from this figure to £6 15s. and 
£6 17s. 6d. Common steel plates tend steadily upwards, current 
quoted rates being now about £6 15s, to £6 17s. 6d. The Steel 
Boiler Plate Makers’ Association, at a meeting held on 
Monday, officially confirmed £7 10s. as the minimum for delivery 
in this district, and in some quarters a further advance of 5s. 
to 103. per ton is considered not improbable. At present, 


Coal and coke are quiet at cheap prices. 

Gradwell and Co., Limited, Barrow, have commenced the work 
of repairing the pier at Ramsden Dock basin, damaged by fire, and 
they have also commenced the construction of a new shipping pier 
on the Duddon estuary, alongside the Askam Works. 

The shipment last week from West Coast ports reached 8000 tons 
of iron and 9782 tons of steel, as compared with 11,817 tons of iron 
and 7171 tons of steel in the corresponding week of last year, a 
decrease in iron of 3817 tons and in steel an increase of 2611 tons. 
The shipments of iron this year represent 242,576 tons and steel 
321,280 tons, as compared with 498,298 tons of iron and 295,466 tons 
of steel, a decline in iron of 255,722 tons and in steel an increase on 
the current year of 25 814 tons, 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


In consequence of Doncaster races, the pits in the South York- 
shire district worked very irregularly during last week, and the 
stoppage had the effect of clearing out accurmulated stocks, but, on 
the whole, it appears now there has been more business done than 
is usual during the race week. The firmer tone noticed at the 
beginning of the month is still maintained, and the advance in price 
of best qualities has become general. 

The demand for house coal is fully maintained. Buying has 
become very general, merchants pressing for supplies in some 
instances, by which colliery owners occupy an improved position, 
London is taking a good tonnage, and considerable forward 
business has been arranged for at prevailing rates. The outlook 
with respect to prices is not favourable to the householder. Most 
cr s, expecting that prices would fall, have put off the usual 





however, £7 10s, has scarcely been got on sufficient busi to 
establish it as a market price, and most of the large users have 
already covered themselves fairly well at a considerably lower 
figure, but makers are confident that a considerable business has 
yet to come forward. 

Activity is still fairly well maintained in the engineering trades, 
and in some departments, such as electrical engineering, locomotive 
and railway carriage building, and boiler-making, establishments 
are supplied with work to keep them fully engaged for a consider- 
ab'e time ahead, but other sections are not in quite so satisfactory 
a position. In some of the general branches of engineering new 
work actually in prospect is comparatively small, and machine-tool 
makers, although mostly well employed for the present, have not, 
as a rule, any very encouraging outlook before them so far as new 
orders coming forward are concerned. 

The monthly returns of the Amalgamated Society of Engineers 
show an increase in the number of members on unemployed benefit 
throughout the organisation. Out of a total membership of 
89,921, there are 2444 on donation, as against 2069 last month. 
Locally, however, the proportion of unemployed remains practically 
unchanged, namely, about 3 percent. The delegate for the Man- 
chester district states that trade is in much the same condition as 
a month ago, No improvement was reported in the textile machine 
trade, with no immediate prospect of a return of prosperity in this 
branch of industry. Generally speaking, however, he found that 
things were running smoothly, there being few complaints, and 
none calculated to develop into anything serious. Despite the 
slight falling off in trade, which had been noticeable for some 
time, the members of the Society were holding their own, and with 
the exercise of due discretion, where differences arose, there was 
no reason why this very desirable state of things should not be 
maintained, 

Ata special meeting of the members of the Manchester Coal 
Exchange held on Tuesday, a resolution was adopted expressing 
their sympathy with the people of the United States in the loss 
they had sustained by the death of their President, and their 
abhorrence of the act which led to it. 

The increasing demand for house-fire consumption is bringing 
about a stronger tone generally as regards all descriptions of round 
coal, but there is no move in the direction of higher prices, and for 
the lower qualities late rates are not being more than maintained, 
the only real improvement being that collieries are less disposed to 
meet buyers with concessions to secure business. The better 
qualities of round coal are in fairly active demand, and four to five 
days per week is now the general average working time at the pits, 
with the present output mostly moving away freely, and prices firm 
at full rates. The lower descriptions of round coal are not quite 
so plentiful now that larger quantities are being taken off the 
market for common house-fire requirements, but there is not as 
yet any appreciably increased sale for iron-making, steam, and 
general manufacturing purposes, and prices are kept low. On 
inland business it is only in exceptional cases that more than 8s, 6d. 
to 8s, 9d. is being got at the pit mouth for ordinary steam and 
forge coals, Of engine classes of fuel there are plentiful supplies 
on the market, and, with increasing keenness of competition from 
outside districts, prices, as anticipated in previous reports, are 
becoming more and more difficult to maintain. Most of the Lanca- 
shire collieries are finding it difficult to move away their output of 
slack, and there is a gradual easing down from the full quotations 
ruling recently. Some of the best sorts of slack are still quoted 
8s, to 8s, 3d., but what may be termed the ordinary best slacks 
searcely average more than 7s. 6d. to 7s. 9d., and the very com- 
monest sorts range from about 5s, 6d. to 6s. per ton at the pit. 

In the shipping trade an improvement continues to be reported 
as regards house-fire qualities, in which there is a fair weight of 
business passing through at about late rates, from about 13s. 6d. 
and 14s. upwards, delivered Mersey ports, Steam coals are still 
in slow request ; for the better quails slightly improved prices 
have perhaps been got, ranging from 10s. to 10s. 6d., but there are 
still sellers at under 10s, per ton, delivered ports on Mersey. I 
may add that at the Partington tips a revival of activity in the 
shipping trade has recently been noticeable, and during last week 
upwards of 13,(00 tons of cargo and bunker coal was loaded for 
foreign and coastwise ports. 

All descriptions of coke continue in good demand, and prices are 
strong, with a hardening tendency. Good Lancashire furnace 
cokes are not quoted under 14s. 6d. to 15s., with foundry cokes 
averaging 24s, to 25s, at the ovens, 

Barrow.—There is not much change to note in the condition of 
the hematite pig iron trade. A good deal of business is on offer, 
but actual sales are small, as the amount of iron available is very 
small. During the week public stores have been drawn on to the 
extent of 2445 tons, and the stock of iron in hand has now been 
reduced to 17,728 tons, the decrease in stock this year has been 
4882 tons. Prices are very steady at 63s. per ton net f.o.b. for 
mixed Bessemer numbers. Warrant iron is lower in price at 
60s. 2d. net cash sellers, buyers 60s. The North Lonsdale Company 
has put another furnace in blast, and there is an additional furnace 
blowing at Millom. Thirty-eight furnaces are now producing iron, 
as compared with forty-two in the corresponding week of last year. 

Iron ore is rather more active, and the market generally gives 
indications of improvement, as the consumption has inc 
Prices, however, show no change. Good average sorts are quoted 
at 12s, 6d. per ton net at mines, and Spanish ores, which are in 
good demand, are quoted at 15s, net at West Coast ports. 

The steel trade remains very busily employed, and there isa 
good demand for heavy rails, train rails, hoops, billets, tin bars, 
slabs, and general steel merchandise. Prices are very firm and 
makers are very fully sold forward. Foreign competition is again 
very active, and it seems evident that local makers will have to 
watch that costs do not creep up, as the only means whereby good 
trade can be done is in maintaining the lowest possible rate of prices. 

Shipbuilders and marine engineers are busy, but report no new 
orders, There is nothing on the stocks at the big w yard 
save the King Alfred, first class cruiser, five submarine boats for 
the Government, and a large twin-screw cargo boat, The enlarged 





stocking of cellars, and are now beginning to obtain supplies, with 
the result that the demand is strengthened ; and it is not im- 
probable an advance will take place at the end of the month. 
Barnsley house makes 11s. to 12s. per ton, best Silkstones 13s. to 
14s. per ton. 

The improvement in steam coal has been fully maintained, and 
reports show that prices are stiffening. There is more doing for 
the inland trade, and the railway companies are taking full aver- 
age tonnage. The state of the export trade is still unfavourable. 
Values remain steady; Barnsley hards, 9s. to 103. perton. Engine 
fuel is more plentiful, and values, though kept up, are not strong. 
Attempts have been made to improve the price of small coal, but 
competing supplies are so low, the movement is not likely to be suc- 
cessful. Nuts make 7s. 6d. to 8s. 6d. per ton ; screened slack, from 
5s. per ton; pit slack, from 2s. 6d. per ton. Coke remains un- 
changed, ordinary South Yorkshire qualities making 10s. 6d. to 
11s. 6d. per ton. The demand for blast furnace coke has improved, 
and quotations are somewhat higher. 

The improvement already noted in the iron and steel trades of 
Sheffield and district is being steadily maintained. Iron quota- 
tions in Sheffield are as follows :—East Coast hematite, 67s. 6d. per 
ton ; West Coast, 71s. per ton; Lincolnshire forge iron, 47s. per 
ton; foundry, 49s. per ton. Pig iron advances reported in the 
Midlands have not yet affected Yorkshire prices. Our anticipa- 
tion that quotations would be advanced both in Bessemer and 
Siemens steel has been realised, billets having been put up 5s. per 
ton, and contracts for Bessemer are now made on the basis of a 
maximum price of £7 perton. The advance is due to the improve- 
ment in the values of hematites, and there is every prospect that 
values will go still higher in the immediate future. 

The strike in America has considerably improved the call for 
steel, particularly for the Canadian market, which has not been 
able to get its requirements from America as usual. The American 
trade itself has also increased since the trouble began. These 
features, however, are not likely to outlive the close of the strike, 
which is now reported. 

There is more doing in the silver and electro-plated trades. The 
increased business, however, is mainly confined to the larger houses 
where production is on so extensive a scale that the smaller estab- 
lishments are unable to compete effectively in the market. The 
favour shown for sterling silver goods continues to be evident, the 
articles now being produced being mainly in silver and of a lighter 
description of ware than has been the rule for years. The old 
heavy plate seems to be receiving much less appreciation, and there 
is a keener zest shown for novelties of a light and artistic character. 
Although the orders are more numerous, they do not amount to 
any great value, and taking the trade all round, the outlook at 
present is not equal to what could be wished. 

The difficulty in obtaining ivory at anything like prices which 
would admit of its free use in cutlery goods most largely ordered 
does not decrease. The situation in that respect is almost certain to 
be more acute, as the imports into London since the last 
sales have not been one-half of the deliveries, 

Everything points to ivory being dearer. A large stock is 
reported to be warehoused at Antwerp, but the foreign and 
American demand is always equal to the supply. The scarcity of 
ivory, of course, helps the celluloid trade, and that material is 
continually growing in use, 








NORTH OF ENGLAND. 
(From our own Correspondent.) 

GENERALLY the iron and steel market in this district is thi 
week more favourable for the sellers than it has been for some 
time past, and a fair amount of business has been done, though it 
must be admitted that buying is nothing like so brisk as of late 
years it has been at this season. The comparatively small inquiry 
from the Continent for pig iron, and the disinclination of con- 
sumers and merchants in Germany to follow up their inquiries 
with orders, prepare the producers here to expect a poor autumn 
export trade, with no material increase in values. On the other 
hand, they think that they will be able to keep Cleveland pig iron 
at something like present rates, since they have further reduced 
the output, and since it is not any longer in excess of require- 
ments, though there is still some going into the public warrant 
stores. Lower prices would be unfortunate for them, seeing that 
the cost of production is increasing, materials being generally 
dearer, coke especially. It may be taken that few pig iron-pro- 
ducing firms can make ends meet with No. 3 Cleveland iron at 
45s. 6d., when 16s. 3d. and even 16s, 6d. per ton at furnaces has 
to be given for second-class cokes, and 17s. 9d. to 18s. for best. 
Under the most favourable circumstances not less than 163. per 
ton will be accepted for medium coke, and makers contend that 
it should be under 15s. The difficulty of getting coke is as great 
as ever, the consumption having increased while the production 
has not, and the latter was short before. 

The price of Cleveland pig iron has been raised this week, No. 3 
being up 3d. per ton, and neither makers nor merchants will now 
accept less than 45s. 6d. per ton, but they have large orders to work 
off at 45s, 3d., which has been the price for some time prior to the 
last few days. No. 4 foundry has been sold at 44s., and grey forge 
at 43s, 8d. The production of the lower qualities of Cleveland pig 
iron has been more reduced than that of No. 3, the furnaces having 
worked better of late, and there is very little stock of forge iron in 
makers’ hands, and more in the public stores. The local consump- 
tion of forge iron is satisfactory, as the finished ironworks are well 
occupied. The price of forged iron under these circumstances 
should be nearer to that of No. 3 than it is ; in fact, there should be 
no more than the normal difference of ls. per ton between No. 3 and 
grey forge, instead of 2s. 3d. Cleveland warrants have this week 
been pushed up considerably, and are now higher than makers’ 
irop, as much as 45s. 9d. cash being quoted for them, and a good 
business has been done ; for speculators now leave Scotch warrants 
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alone, and direct their attention to Cleveland warrants, as it is 
much less risky operating in them, seeing that while there is only 
about 58,000 tons of Scotch warrants, and these held in compara- 
tively few hands, the quantity of Cleveland iron in the public stores 
is over 130,000 tons, this being a complete reversal of the old order 
of things. : 

Hematite iron for forward delivery has this week been sold at 
reduced prices, and hematite is thus easier when other iron is 
stronger. For some time, on the other hand, hematite advanced 
steadily while other prices were stationary or drooping. But owing 
to an increased make the difficulty that has for a considerable time 
been experienced in getting it has disappeared to some extent, and 
lower rates will be accepted for forward delivery. Several furnaces 
which hitherto have been making Cleveland iron have been put 
upon hematite, and 6d. per ton off the recent aggregate advance of 
5s. has been taken off. Some firms are still securing 603. per ton 
for mixed numbers of East Coast hematite iron, but others will 
accept 59s, 6d., and even less for delivery in the winter. The 
Normanby Ironworks Company has put out a furnace that needs 
re-lining, and has now three in operation, all making hematite 
iron. Bolckow, Vaughan and Co. have changed a furnace from 
Cleveland to hematite iron, and have also stopped a hematite fur- 
nace for re-lining. Altogether about 84 furnaces are now in 
operation in the North of England, which is 13 fewer than in the 
autumn of last year, but 11 more than in the early spring of this 
year. Rubio ore is tending upwards in price, but consumers will 
not buy forward, even at the present figure, because they expect 
prices will ease again, when freights decline, as they usually 
do after the autumn shipping season is over. 

The exports of pig iron from the Cleveland district are somewhat 
better this month than they were last, but can only be considered 
poor. Especially are the deliveries oversea unsatisfactory ; this 
month they are fully one-third less than those of September last 
year, while as compared with those of September, 1899, they are 
not half. Up to Wednesday night the total exports were 51,134 
tons, as compared with 45,765 tons last month, and 56,994 tons in 
September, 1900, to 18th. The stock of Cleveland pig iron in 
Connal’s public warrant stores on 18th was 122,855 tons, an increase 
this month of 5344 tons. But now that there is a still further 
reduced production of Cleveland iron, it is expected that the stock 
will commence to decrease. It is this week increasing at a much 
smaller rate than for several months past. The stock of hematite 
pig iron in Connall’s stores has stood at 3262 tons since the 
middle of June. 

The manufactured iron and steel industries are, as a rule, well 
situated, and full work is carried on at most of the mills. The 
Consett Company has had, however, to lay off some of its mills 
this week, as there is a water famine in the neighbourhood, and 
the local water company has had to cut down the supply of water 
for manufacturing purposes to one-quarter. The North-Eastern 
Railway Company is much inconvenienced in regard to the supply 
of water for its engines engaged in that district. The same 
difficulty is not experienced elsewhere in the North of England. 
Prices of manufactured iron and steel are firm. Steel ship plates 
are at £6 5s,; iron ship plates at £6 17s. 6d.; steel boiler plates, 
£7 15s.; iron and steel ship angles, £5 17s. 6d.; iron sheets, 
£8 5s.; steel sheets, £8 l5s.; steel hoops, £7 ; common iron bars, 
£6 53.; all less 24 per cent. f.0.t. Heavy steel rails are nominally 
at £5 10s. net at works, 

Mr. Joseph Richardson, late M.P. for South-East Durham, and 
one of the oldest shipbuilders in the North of England, is to be the 
Mayor of Stockton during the next year. He has already served as 
Mayor for four years. Mr. Geo. B. Craig, of Craig, Taylor and 
Co., shipbuilders, Thornaby-on-Tees, is to be the next Mayor of 
that borough. 

The Middlesbrough Ferry Committee, in view of the fact that they 
will within the next few years have to purchase new steam ferry 
boats, are disposed to regard with favour the erection over the Tees 
of a transporter bridge, such as is in use at Bilbao and Rouen, and 
was proposed for communication at Shields between the north and 
south banksof the Tyne. The Committee have agreed that Mr. C. 
H. Gadsby, consulting engineer, be commissioned to supply plans 
and estimates as to the cost of erection and working of such a 
bridge, his fee to be fifty guineas, which shall, if the scneme is gone 
on with and he is appointed engineer, form part of his entire re- 
muneration. It is believed that the Stockton people cannot well 
object to the erection of such a bridge. 

A report has been in circulation that the North-Eastern Railway 
Company was about to countermand the order for the construc- 
tion of 20 new engines at Darlington, and the same number at 
Gateshead ; and that 100 men at each works were to he dis- 
charged. This is an exaggerated report, as only 30 men have 
been thrown‘out of employment, and they only temporarily ; in 
fact, some of them have already been re-employed in other capa- 
cities, 

The death took place last Friday, at the age of 57 years, of 
Mr. James Osbourne, of Osbourne, Graham and Co., shipbuilders, 
Hylton, near Sunderland. 

The coal trade continues healthy and brisk ; indeed, coalowners 
find it nearly impossible to satisfy all the demands for best steam 
coals, there being a rush to get supplies for shipment, as the 
season for the Baltic will close next month. For best steam coals 
13s. 3d. to 13s. 6d. f.o.b. has to be paid, and seconds realise 
12s, 6d., while smalls are about 5s. 9d. The demand for gas coals 
does not fall much short of that for steam coals, and 12s. f.o.b. 
is being paid readily for best qualities. Shipments of both kinds 
of coal would be brisker if more coal were available. Coke is 
advancing in value, 16s. to 16s, 6d. delivered at the furnaces on 
Tees-side being paid for medium qualities, and 17s, 6d. to 18s. for 
best. The North Bitchburn Colliery Company is about to reopen 
their Howden colliery, which has been idle for several months. 
Mr. J. Dormand, of Durham, has been appointed manager of the 
Cowper Coal Company’s Isabella pits, vice the late Mr. J. Hind- 
marsh. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THE firmer tone which appeared to be gathering strength in the 
pig iron market has scarcely been maintained this week. The 
tendency has to some extent been irregular, but it is doubtful what 
will be the ultimate course of business. Stocks are abnormally 
small in most, if not all, of the pig iron producing districts, and no 
doubt this fact will exert a powerful influence on the markets in 
the event of a general, and especially a sudden, improvement in 
the demand. 

The amount of business in the pig iron warrant market has been 
limited. There was extremely little doing in Scotch warrants, 
which are quoted 53s. 11d. to 54s. cash. 

Business has been done in Cleveland warrants from 45s. 84d. to 
45s, 3d. cash, 45s. 5d. to 45s, 3d. eight days, 45s. 3d. eleven days, 
45s. 6d. twenty-four days, and 45s. 9}d. to 45s. 34d. one month. 

In Cumberland hematite pig iron there has been very little doing 
in this market. The little iron that has changed hands has been 
done on the basis of 60s, for delivery in one month. 

Scotch hematite pigs are quoted by merchants 64s. per ton for 
delivery at the steel works, and in this class of iron a fair business 
is proceeding. 

he ironmasters appear to have a good deal of confidence as to 
the future of the market for pigs, if one may judge from the steady 
way in which they have maintained their prices. Indeed, in several 
instances the quotations are 6d. a ton higher, notwithstanding the 
poor business and irregular prices of the warrant market. 

The current prices of Scotch makers’ brands are as follows :— 
Govan, No. 1, is quoted, f.o.s. at Glasgow, 56s.; No. 3, 53s. 9d.; 
Carnbroe, No. 1, 56s. 6d.; No. 3, 54s. 6d.; Clyde, No, 1, 66s. 6d.; 
No. 3, 56s.; Gartsherrie, No. 1, 67s.; No. 3, 563, 6d.; Calder, No. 
1, 67s.; No. 3, 57s ; Langloan, No. 1, 69s. 6d.; No. 3, 58s. 6d.; 
Summerlee, No. 1, 70s.; No. 3, 57s. 6d.; Coltness, No. 1, 72s. 6d.; 


No. 3, 58s. 6d.; Glengarnock, at Ardrossan, No. 1, 66s, 6d.; No. 3, 
56s.; Eglinton, at Ardrossan or Troon and Dalmellington at Ayr, 
Nos. 1, 56s. 6d.; Nos. 3, 54s. 6d.; Shotts, at Leith, No. 1, 69s.; 
No. 3, 57s. 6d.; Carron, at Grangemouth, No. 1, 67s, 6d.; No. 3, 
57s. 6d. per ton. 

As a mark of respect to the late President McKinley, the ig iron 
market was closed all day on Thursday, and it will also be closed 
on Monday, which is the Glasgow autumn general holiday. 

The shipments of pig iron from Scottish ports in the past week 
amounted to 4918 tons, compared with 2586 tons in the corre- 
sponding week of last year. The arrival of pig iron at se 
mouth from the North-East Coast of England was considerably 
smaller than usual, being 4991 tons, against 6996 in the 
corresponding week. The Scotch shipments show a decrease 
for the current year to date of 55,081 tons, while the imports of 
English iron at Grangemouth are no less than 112,533 tons larger 
than in the corresponding period of 1900. 

Since last report one furnace has been changed from ordinary 
iron to hematite at Calder and at Govan ironworks, There are now 
thirty-three producing ordinary, forty-six hematite, and two basic 
iron, the total of eighty-one furnaces thus in operation in Scotland 
comparing with eighty-two at this time last year. 

The condition of the export trade in pig iron is admitted to be 
unsatisfactory, and would probably be considered alarming, were 
it not that Scotland has been gradually taking the position of a 
consuming rather than a producing district, with merchants and 
users quite ready to purchase the cheapest iron, given satisfac- 
tory quality, from whatever place or country it comes, It appears 
that German makers of hematite pigs have been endeavouring to 
open a business with Scotch consumers in competition with the iron 
made in the West of Scotland from imported ores. Some think 
the time will come when, by reason of freight advantages, the 
foreign-made iron shall have a place in the market. Of course, it 
is obvious that if ready-made hematite of suitable quality could be 
landed in Scotland, at about the same cost for freight as is now 
charged for iron ore, it would have a good chance of success. 
However this may be, we may leave the German houses and their 
agents to find out whether business of this sort is practicable and 
likely to prove remunerative. 

There is a large amount of work in progress in the various de- 
partments of the manufactured iron and steel trades. But employ- 
ment is not by any means equally distributed. While not a few 
firms are quite busy, and have cheering prospects, there are others 
indifferently supplied with work. The stcel trade is well employed 
as a whole, and it is expected that a good deal of fresh material— 
shipbuilding and other—will be required as the season advances. 

There is a good volume of business in the coal trade. The past 
week’s shipments from Scottish ports amounted to 221,299 tons, 
compared with 220,492 tons in the preceding week, and 266,440 
tons in the corresponding week of last year. The demand for 
manufacturing ——— at home is active, and for splint, steam, 
and all sorts of small coals, particularly the better qualities of the 
latter, there is a brisk inquiry. Household coals, on the other 
hand, sell very slowly, in consequence of the continuance of fine 
weather. There is practically no change in coal prices. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

A STEEL works combination and a colliery combination are both 
under discussion in South Wales and Monmouthshire, and the 
visits of influential capitalists and ironmastcrs to various works are 
being commented upon freely in local journals as indicating the 
existence of some movement to bring about cohesion, particularly 
in Welsh industries. A leading ironmaster gave, the other day, 
the common-sense summary of the whole. ‘I cannot deny,” he 
said, ‘‘ but that the amalgamation is under discussion, and may, or 
not, be brought about; but nothing is yet done. If practical 
steps are taken the fact will be at once given.” This is all that can 
be stated from the ironmasters’ side, who, naturally, are reticent. 

There is little or no change in the steam coal trade. House coal 
is distinctly improving in demand, and prices may be expected to 
improve in a short time. Semi-bituminous is in fair request, but at 
slightly reduced prices. Small remains the same. The latest 
quotations on ’Change, Cardiff, are as follows :—Best steam coal, 
18s, to 18s. 3d.; seconds, 17s. to 17s. 6d.; dries, 15s. 6d. to 16s.; 
best smalls, 9s. to 9s. 3d.; seconds, 8s. to 8s. 6d.; inferior, from 7s. 
to7s. 6d.; best Monmouthshire semi-bituminous, 14s, 9d. to 15s, 3d.; 
second, 13s. 9d. to 14s. 3d.; best house, 16s. to 17s.; seconds, 
14s. 6d. to 15s. 6d.; No. 3 Rhondda, 163. to 16s, 3d.; brush, 13s. 
to 13s. 6d.; small, 10s, 3d. to 10s. 6d.; No. 2 Rhondda, 13s. 9d. to 
14s ; through-and-through, 10s. 6d. to 11s.; small, 8s. to 8s. 3d, 

Pitwood is not in strong demand. Prices, 17s. 6d. to 17s. 9d. 
Little alteration in patent fuel orcoke. Prices: Fuel, 15s. to 16s.; 
coke, furnace, 16s, 6d. to 17s. 6d.; foundry, 19s. to 20s. 

The coal business at Cardiff this week isanimated. On Tuesday 
21 large cargoes were despatched foreign, and 14 of these were 
between 2000 and 4000 tons burden. Port Said and Genoa con- 
tinue as leading places of destination. 

Swansea continues moderately busy. In coal shipments there 
has been a falling off owing to trade union demonstrations, More 
briskness is noticeable at the collieries, principally Cwrtybethos, 
Primrose, and Lewin Graygola. Velinfrau is getting into order for 
work ; pumping is now active. 

Last week over 18,000 tons of coal went toFrance. Patent fuel 
is in strong form, 12,423 tons being despatched last week. 

Latest coal prices on ’Change were :—Anthracite, 23s. to 24s,; 
seconds, 21s. to 21s, 6d.; best large, 19s, to 20s.; red vein, 16s. to 
17s.; rubbly culm, 5s. 9d. to 6s. 3d.; steam coals, 17s, to 18s.; 
seconds, 14s, 6d, to 15s. 6d.; bunkers, 11s. to 11s, 6d.; small, 8s. to 
93. House coal, No. 3 Rhondda, 16s, 6d. to 17s.; through, 13s, 6d. 
to 14s, 6d.; small, 10s. 6d. to 11s. 6d.; No, 2 Rhondda, 14s. to 
14s. 3d. Patent fuel, 15s. to 16s, Coke, 15s, to 21s. Pitwood, 
18s, 6d. to 18s, 9d. 

This week, as showing the varied countries served, three vessels 
are loading for the States, one for the Mediterranean ports, another 
for Lisbon and Oporto, one for Nantes and Bordeaux, also for 
Baltic ports, and two for Rotterdam, Amsterdam, and Antwerp. 
For the Chinese and Japanese ports none are going this ne 
but a fair amount of business is being done. During the 
past week 654,858 boxes were shipped, and 65,645 boxes 
were received from the works. Stocks are now 78,365 boxes. In 
the Swansea Valley this week it was reported that orders 
are numerous. Various mills are re-starting, and finishing 
departments busy. Annealers are also actively employed, and the 
only grievance of any t is in ec tion with the boiler fire- 
men, who demand an increase of 6d. per day. Notice of this has 
been put in at most of the Morriston works, and will mature by the 
end of September. The Valley presents a most animated appear- 
ance. Blast furnaces are busy ; Mannesmann active in all depart- 
ments, Of late large consignments have been sent away of 
telegraph upright tubes. Spelter refineries doing good work ; 
copper and sulphate industries flourishing. 

In the Briton Ferry district sixteen a active, and additions 
of several others are to be made forthwith. Cape copper dispute’ 
is unsettled. Average make of bar reported from the Albion and 
from the Briton Ferry works, 

Llanelly tin-plate trade continues very brisk, more so than for 
months past. Llangennech Works are to be re-started. Gwen- 
draeth at Kidwelly remains idle, but hopes of a re-start are not 
remote, At the chief works on the Hills most of the departments 
are active. Dowlais has a Government order for steel plates, and, 
generally, rails are in good demand, and works busy with these— 
tin-bars, merchant iron, and small goods. 

On ’Change, Swansea, this week pig iron showed an improve- 
ment, and all iron and steel works fairly going. Makers are hold- 








ing to the following quotations. Most of the tin-plate make for 
the year is stated to be practically sold. 


ae 


Latest eee, Swansea :—Glasgow Ps, iron warrants, 54s, 24 
cash ; Middlesbrough, No, 3, 45s, oye 45s, 8hd., 45s. 9d. ; pa, 
tite warrants, 60s. elsh bars, 10s. to £6 12s, 6d.; sheet 
iron, £8 10s. to £8 12s. 6d.; steel, £8 10s. to £8 17s, 6d.; steg] 
rails, heavy, £5 10s. to £5 17s, 6d.; light, £6 10s. to £7 10, 
Bessemer steel: Tin-plate bars, £5 2s, 6d.; Siemens best, £5 fs, 

Tin-plates : Bessemer steel coke, 15s. 3d. to 15s. 6d.; Sieme, 
15s, 6d. to 15s, 9d.; ternes, per double box, 28 by 20 c., 29s, to3le 
best charcoal, 16s, 6d. to 17s ; big sheets for galvanising, 6ft, }y 
3ft. by 30 g., per ton, £11 5s, to £11 15s.; finished black plate 
£11 10s, to £11 15s.; block tin, £115 12s, 6d. to £113 10s.; spelter 
£16 15s.; copper, Chili bars, £67 7s. 6d. to £67 15s.; lead, £12 5s 
iron ore, Tafna, 15s, 6d.; Rubio, 14s. 6d. , 

Cardiff and Newport prices are: Tafna, 15s. to 15s, 3d.; Almeri 
lds. 9d.; Rubio, Ids. to 14s, 3d. ; 

This week Swansea is despatching large quantities of patent fue] 
to Cronstadt and France, A good cargo is clearing for Port Nolloth 
of 1000 tons coal, 145 coke, and 275 general. 








NOTES FROM GERMANY. 
(From our own Correspondent.) 


DEMAND and consumption in the iron industry continue extremely 
limited, and prices all round are depressed, owing to the keen com. 
petition of both inland and foreign firms. Pig iron is in very 
moderate request, and makers show a willingness to reduce quotg. 
tions to the utmost, but in spite of this, very few orders only could 
be obtained ; the cheapness of scrap iron also tends to weaken the 
position of the pig iron market, offers in scrap iron being numerous, 
and the prices accepted lower than ever before. 

The iron ore trade is also lifeless ; very little is being bought, in 
spite of the reduced quotations. A fairly good employment jg 
reported from the manufactured irondepartment. Orders secured 
at the rolling mills in Silesia are stated to amount to 10,000 t. at 
present, the greater part being for foreign consumption. Hoops 
are in good call for Russia, and best sorts of bars have likewise met 
with a satisfactory request. There was an abatement felt in the 
inland demand for girders, and the mills are trying to secure 
export orders at almost any price now, just to keep up a moderate 
activity. The tube mills are in a comparatively risk occupation 
at present, consumers coming forward freely with their purchases, 
which are rather heavy in most cases ; only cast iron tubes remain 
quiet, and the employment of the mills is irregular. 

Heavy plates are well maintained at M. 140 p.t. The Silesian 
plate mills have delivered the greater part of the orders received q 
short time ago for Sens and boiler-making purposes, but 
a have not secu any fresh work yet, and the outlook is 
rather gloomy. The wire nail trade shows symptoms of consider. 
able weakness, and prices are likely to be further reduced in the 
last quarter of the year, 

Though the coal market in Germany is decidedly dull, and the 
pits are forced to reduce their production, still prices, it is said, 
are going to be raised in Silesia and also in the Ruhr district, 
Already house coal has shown much stiffness, and engine fuel is a 
little firmer than before. 

Weakness increases on the Austro-Hungarian iron market; no 
fresh orders have been booked upon the week, consumption in 
iron and in steel being smaller than ever, and the tendency of 

prices is all in a downward direction. Two small ironworks in 
tungary are going to suspend operations altogether for a while. 

The only change that can be reported to have taken place on 
the Belgian iron market in the course of last week is a slight 
improvement in the position of the pig iron trade; stocks have 

, and at some establishments they have almost been 
cleared, and additional furnaces are being blown in. The Soci¢té 
du Sud de Chatelineau are going to blow in a blast furnace in a 
day or two, and in the inning of October the Société de 
Monceau intends doing the same, At the tendering for switches 
and crossings for the State Railways, which took place on the 28th 
of August, only Belgian works tendered. An order for 80 switches 


at 13,920f., and 150 switches at 23,100f., were given tothe Ateliers 
du Chiriau ; 150 crossings at 15,000f. to Baume Marpeut ; and 125 
crossings at 13,125f. to the Compagnie Braine le Compte. The 


Belgian Vicinal Railways have invited tenders for the supply of 
forty-two passenger cars, ten luggage cars, and twenty-eight goods 
wagons for the 18th inst. The railway and wagon-building depart- 
ment will, therefore, be actively employed for some weeks ahead. 

Coal continues unaltered and languid in Belgium. The State 
Railway tenderings for coal will take place on the 17th inst., and 
they will probably cause a slight improvement in quotations. The 
quantity to be supplied amounts to 435,550 t. 








THE NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 


STEAM coal market firm for best, but seconds are a little easier. 
House coal keeps in fair demand and pricesfirm. Exports for week 
ending September 14th :—Coal: Foreign, 60,655 tons ; coastwise, 
20,079 tons. Imports for week ending September 17th :—Iron ore, 
4860 tons ; pig iron, 1900 tons ; tin bars, 440 tons ; slates, 256 tons; 
cement, 190 tons; pitwood, 1940 loads ; timber, 1726 loads. 

Coal: Best steam, 15s. to 15s. 6d.; seconds, 13s. 9d. to 14s.; 
house coal, best, 17s.; dock screenings, 8s, 6d.; colliery small, 7s. 
to 7s. 6d. Pig iron:—Scotch warrants, 54s, 14d. ; hematite 
warrants, 60s. 3d. f.o.b. Cumberland prompt; Middlesbrough, 
No. 3, 45s. 9d. Iron ore: Rubio, 14s. 6d. to 14s. 9d. ; Tafna, 
lds. 6d. Steel: Rails, heavy sections, £5 10s, to £5 17s. 6d.; 
- ditto, £6 10s. to £7 10s, f.o.b.; Bessemer steel tin-plate bars, 

2s. 6d.; Siemens steel tin-plate bars, £5 5s., all delivered in 
the district, cash. Tin-plates: Bessemer steel, coke, 15s, 3d. to 
15s. 6d.; Siemens, coke finish, 153. 6d. to 15s. 9d. Pitwood: 
18s, to 18s, 3d. ex. ship. London Exchange Telegram: Copper 
£66 7s, 6d.; Straits tin, £115 10s. Freights, quiet. 








TrsTING MATERIALS.—The Congress of the International Associ- 
ation for Testing Materials was held at Buda-Pesth on September 9th 
to 14th, under the presidency of Professor L. von Tetmajer, and 
was largely porta Mt by engineers from all parts of theworld. The 
delegates —_— included 4 from England, 41 from Austria, 3 from 
Belgium, 9 from Denmark, 2 from the United States, 36 from 
France, 152 from Hungary, 70 from Germany, 3 from Norway, 
12 from Italy, 26 from Russia, 1 from Roumania, 3 from Spain, 1 
from Servia, 10 from Switzerland, and 5 from Sweden, After an 
inaugural presidential address, and address of welcome from the 
Hungarian authorities, a —— of each country was elected 
an honorary president of the Congress, Mr. Bennett H. Brough 
being chosen for England and Prof. H. M. Howe for the United 
States. The other English and American members present were :— 
Sir William H. Bailey reece, ela Mr. Bertram Blount (London), 
Dr. C. J. Renshaw (Ashton-on-Mersey), and Dr. R. Moldenke (New 
York), In addition to the various reports of committees dealing 
with technical problems, the following papers how pry with metals 
were read and discussed :—‘‘On the Measurement of Internal Ten- 
sion,” by M. Mesnager (Paris) ; ‘‘On the Forms of Carbon in Iron, 
by Baron Jiiptner (Leoben); ‘On Brinell’s Researches,” by Mr. A. 

ahlberg (Stockholm); ‘‘On the Testing of Metals by Means of 
Notched Bars,” by M. H. Le Chatelier (Paris); by M. G. Charpy 
(Paris), and by Professor Belelubsky (St. Petersburg); ‘‘ On Micro- 

raphical Researches on the Deformation of Metals,” by Mr. F. 
smond (Paris); ‘‘On Metallography,” by Mr. E. Heyn (Charlotten- 
burg); ‘On the Testing of Railway Material,” by Mr. E. Vander- 
heym (Lyons); and ‘‘On the International Iron and Steel Labora- 
tory,” by Professor H. Wedding (Berlin). Several papers dealing 
with stone and mortars were also read, and an interesting lecture 





on the iron industry of Hungary was delivered by Professor Edvi- 
Illes Buda-Pesth) 
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AUSTRALIAN NOTES. 
(From our own Correspondent.) 


ae annual report of the Under-Secretary for 
Mines and Agriculture for last year has just been 
placed before Parliament. As regards mining 
in New South Wales, the year has proved a 
successful one, both as regards produotion and 
the improved system of conducting operations. 
The value of the production for the year 1900 was 
£6,570,820, a net increase of £413,262 over that 
of the previous year and £2,069,826 over that of 
five years ago. With the exception of gold, the 
rincipal minerals show increases in values over 
those of the previous year, the total amount being 
£1,068,855, silver, lead, coal, coke, copper, and 
tin contributing to this result. There is a falling 
off in gold, noble opal and shale, to the exteat of 
£655,593, as compared with the previous year. 
The total number of men employed in and about 
the mines of New South Wales during 1900 is 
estimated at 43,745, as compared with 42,820 
during the previous year. The estimated value 
of the mining plant and machinery employed at 
mines, other than coal and shale, is £1,920,382. 
A successful quarter is again shown in the 
working of the New South Wales railways and 
tramways. ‘The gross earnings of the railways are 
£132,983 over the corresponding quarter of last 
ear, while the net improvement is £21,922. 
Special provision has been made to the extent of 
£23,500 in excess of last year’s expenditure, to 
meet the urgent necessity for removing the iron 
rails on the Northern line and re-laying the same 
with 80 lb, steel rails, First-class passengers show 
an increase of £22,866, second-class £42,030, 
parcels, &c., £3964. General merchandise shows 
an improvement of £28,380 ; hay, straw, and chaff, 
£4799 ;; grain, flour, &c., £22,903; wool, £2483 ; 
coal, coke, and other minerals, £10,431. Oa the 
tramways a net improvement of £2884 is shown, 
while 6,031,328 additional passengers were 
carried. 
State of the Traffic. 


| Quarter | Quarter 
ending ending 


Railways. lg0th June 30th June, 
} 1900. 1901. 








Miles open ee oe 2.8114 2,845 
Revenue : Passenger, 1900, 
£291,296; 1901, £360,156. Goods 
1900, £405,370; 1901, £169,493 
Bependiture .. .. 2. «. «- 


£596,666 
£448,091 








Train railes run . 2,153,053 72 
Earnings, pertrain mile .. 6s. 5jd. | 6s. 24d. 
Expenditure, per train mile 4s. 2d. 4s. 2/d. 
Expenditure to earnings, per 

OE cc se ss. ee 0s eet OGD | ORE 
Passengers carried «s 6,571,981 | 7,587,533 
Goods traffic carried, tons .. .. | 1,876,691 | 1,560 775 
Live stock traffic carried, tons .. 47,895 43,669 

Tramways. 

ae eee 71} 79} 
= 109,917 148,941 
Expenditure . 99,625 185,765 
Tram miles run i 1,378,040 | 1,%23,967 
Earnings, per tram mile .. 1s. 7}d. | Is. 64d. 
Expenditure, per tram mile Is. 54d. Is. 5d. 
Expenditure to earnings, per 

cent . 90-63 91-15 


Passengers carried 
The Federal Customs Regulation Bill is nearing 
completion and is expected to come into operation 
in the early part of September. Much uneasiness 
is felt by importers throughout the States at the 
delay in fixing the tariff, in consequence of which 
the largest possible stocks are being carried. 

One of the results of the great number of Labour 
members returned to Parliament is the over- 
legislation for the so-called protection of the 
working classes. New Zealand started with a 
Conciliation and Arbitration Bill and a minimum 
wage scale, These have proved such harassing 
measures to the employers that many of them are 
contemplating closing their works. The results 
of the minimum wage board, which also operates 
in Victoria, are still more accentuated. The 
manufacturers have been crying out that they 
cannot compete with importers if the minimum 
wage is insisted upon, and itis the intention of 
several employers of labour to get their work 
manufactured in England or America, and simply 
fit up the work in the State; this is particularly 
the case with agricultural machinery. At the 
same time, farmers are petitioning the Federal 
Parliament to allow all icultural machinery 
and implements into the Chaeaemecaiii free— 
the keen competition of their produce with other 
countries preventing them paying higher prices for 
their machinery. 

The West Australian Parliament passed an In- 
dustrial Conciliation and Arbitration Bill last ses- 
sion, and acompulsory Arbitration Bill is before the 
Parliaments of New South Wales and Tasmania. 
_A minimum wage is practically in operation in 
New South Wales, as the Minister for Works in 
that State has notified that 7s. per day is to be 
paid for all unskilled labour on Government 
works, 

Tenders were invited recently for the manu- 
facture of 100,000 tons of steel rails, to be made 
in the colony, with a stipulation that the minimum 
wage for unskilled labour and the ruling rates for 
skilled labour were to be observed, The result 
was, as naturally to be expected, not one tender 
was received. Relief works are being offered to 
the unemployed at 7s. per day, which is drawing 
labour from legitimate permanent channels, 

After several weeks’ idleness, the ironworkers’ 
assistants in Sydney and the suburbs agreed to 
submit their case to arbitration. The result, has 
now been made known by Mr. R. Pollock, the 
umpire, whose decision is that the minimum wage 
to be paid for the next two years is to be at the 
rate of 6s, 6d. per day. 


"7 /19,182,145 25,168,473 








AMERICAN NOTES. 
(From our own Correspondent.) 
New York, September 11th, 
_ THE situation has not changed since last week 
in any respect despite the appalling developments 
at Buffalo, The momentum which has been 
acquired, the extraordinary requirements, the 
abundance of money, and the available resources 
in case of possible stringency, all have had 
favourable influences of a quieting nature. The 
restriction of production is not very great, and 


even those consumers who must have material or 
stop work do not regard the condition very 
seriously. Prices of most finished products are 
higher, and will go still higher. In fact, the 
prospects for consumers being supplied according 
to their anticipations are not altogether as favour- 
able as two weeks ago, One reason is that the 
last efforts at agreement were futile. The exact 
truth has never been told regarding the attitude 
of the workmen. ‘They do not care fora termina- 
tion of the strike. Of course, a certain element 
would be glad to resume to-morrow, but the rank 
and file are determined to stand out as long as 
their leaders say. ‘I'he association is full of fight. 
The independent mills east and west turned 
down a good deal of business last week. Buyers 
who usually order far ahead have been requested 
to not disturb conditions by too great efforts at 
this time to protect themselves with stocks. The 
stringency is getting more apparent and acute 
every day, and it is probable large orders for 
certain products will go abroad this week. 
Arrangements have been made for the importation 
of 5,000,000 dols. Stock speculation has reached 
a lower ebb than since last November. Clear- 
ings in eighty-four American cities for August 
were 14 per cent. lower than July, and 38 per cent. 
below the record of May last, but 40 per cent. 
over August last year. The prospects are that 
the volume of business will very greatly increase. 
Oil developments in Texas continue on a large 
scale, Five more gushers are just ‘‘ in.” 

Regarding ‘Treasury holdings, the figures on 
Saturday were 520,000,694 dols. Financial inter- 
ests are standing well together. Corn crop 
reports are good. The latest estimate of maize 
is 1,400,000,000 bushels. Railroad earnings have 
a buoyant influence on all markets. There are 
no evidences of stringency. The Government 
surplus is growing. For the first two months of 
the current fiscal year it was 6,055,377 dols. 
Commercial, industrial, and financial conditions 
could not be much better. 

Large additions are being planned to a number 
of independent steel plants. The Tennessee Coal 
and Iron Company will immediately build ten 
stationary basic steel furnaces at Ensley, 
and make in all 2000 tons of steel per day. 
Numerous additions are projected in Western 
Pennsylvania and Ohio. Large purchases of land 
are being made in Cuba for sugar-growing 
purposes, and engineering plants are at present 
figuring on contracts for machinery of great 
power and capacity, much of it to be electrically 
operated. 








LAUNCHES AND TRIAL TRIPS. 


DALARNE, steel screw steamer; built by, Wm. 
Gray and Co., Limited ; to the order of, Dalarne 
Steamship Company, Limited, Holsinborg ; dimen- 
sions, 292ft., 42ft. 6in., by 19ft. deep; engines, 
triple-expansion, 56in., 33in., 2lin., by 36in. stroke, 
pressure 160 lb.; constructed by, Central Marine 
Engine Works, of W. Gray and Co.; average 
speed, 94 knots ; trial trip, September 10th. 

LARGE steel screw steamer ; built by, Wm. Hen- 
derson and Co., Limited, Glasgow ; to the order 
of, Maclay and McIntyre, Glasgow ; dimensions, 
393ft., 50ft., by 28ft. 6in.; to carry, 4500 tons ; 
engines, triple-expansion, 25in., 4lin., 67in., by 
4ft. stroke, pressure 175 1b.; constructed by, the 
builders ; launch, September 12th. 

RoatH, finely modelled steamer; built by, 
Northumberland Shipbuilding Company, Limited ; 
to the order of, John Cory and Sons, Limited, 
Cardiff ; dimensions, 372ft., 48ft., by 30ft. 10in.; 
to carry, 7000 tons deadweight ; engines, triple- 
expansion, 244in., 40in., 68in., by 48in. stroke, 
pressure 180 lb.; constructed by, North-Eastern 
Marine Engineering Company, Limited ; built 
under Lloyd’s special survey ; launch, September 
14th. 








CATALOGUES. 


MATHER AND Pratt, Limited, Salford, Man- 
chester. Catalogue of Reeves patent filters, with 
illustrations of installations already completed. 

THE British THomson-Houston CoMPaNy, 
Limited, Cannon-street, London. Pamphlet on 
the industrial applications of electricity.—The 
contents of this tasteful book relates chiefly to 
the use of electricity for driving machine tools. 

CRITTALL MANUFACTURING CoMPANy, Limited, 
Manor Works, Braintree. 1901 Catalogue.—No 
expense has been spared in the production of this 
handsome book. It is divided into sections as 
follows :—Casements, doors, gates, fencing and 
ornamental ironwork, lantern and_ skylights, 
porches, manhole covers, opening gear, puttyless 
glazing, roofing, sashes, and staircases, 











TRADE AND BUSINESS ANNOUNCE- 
MENTS. 

THE ATLAS CompaNy, Limited, 38 Leadenhall- 
street, London, E.C. informs us that it is intro- 
ducing the Schmidt system of superheated steam 
in the United Kingdom, under agreement with 
Easton and Co., Limited, Sanctuary Chambers, 
Broad Sanctuary, 8. W. 

THE OAKBANK O1L ComPANY, of Glasgow, has 
placed with Easton and Co., Limited, an order for 
two Schmidt patent superheaters of the direct- 
fired type. 

WE hear from J. and A. Niclausse, of Paris, 
that orders have been placed with them for the 
boilers of two Japanese cruisers, the Nutaka 
and Isushima, each of 10,000 horse-power. 

Mr. JNo. L, STEVENSON, consulting engineer, has 
removed from 18, Crescent-road, Middlesbrough, 
to39, Victoria-street, Westminster, London, S.W. 
He is representing the Meuse Engineering Com- 
pany—La Société Anonyme des Ateliers de 
Construction de la Meuse—L‘ége, Be gium. 

THOMAS GREEN AND Son, Limited, of Leeds 
and London, have been appvinted horticultural 
machine makers to his Majesty the King. The 
company also announces that owing to the rapid 
increase of its business, it has secured greater 
accommodation for its London establishment, and 
to that end has acquired a plot of land in South- 





wark-street, upon which it has already commenced 
the erection of new premises. 





THE PATENT JOURNAL. 
Condensed, from “ The Ilustrated Ofteial Journal of 


Application for Letters Patent. 


*.* When inventions have been ‘‘communicated” the 
name and address of the communicating party are 
printed in italics. 


5th September, 1901. 
Gear, R. M. 





17,741. Bicycte HypRav.ic Holt, 
London. 

17,742. Birocay Lens, R. Sutcliffe, London, 

17,743. Laws Mower, H. Garrett, Kingston-on- 
Thames. 

17,744. Sream Generators, E. R. Duncan and J. Bibb, 
Kingston-on-1 hames. 

17,745. Matcunox, H. Cassell, Glasgow. 

17,746. Joutine Davice for WaATER-CLOSETS, A. 
McKibbin, Glasgow. 

17,747. Hanceac, The Viscountess Esher, Windsor 
Forest, Berks. 

17,748. Non-s_ippinc Lappgr Suor, A. Casson, Liver- 

ool. 

17,749. Knittinc Macuings, G. Sowter, W. I. James, 
and W. H. Dorman and Co., Limited, Stafford. 

17,750. Knittinc Macutygs, G. Sowter, W. I. James, 
and W. H. Dorman and Co., Limited, Staffurd. 

17,751. Fisnine Tackg, 8. Allcock, Redditch. 

17,752. Rectaimine Tiw from Zoxc Scrap, H. R. 8. 
Coleman, Birmingham. 

17,758. Spgep InpicaTors for Motors, 8. G. Mason, 
Birmingham. 

17,754. Gas Firrines, C. E. Corbett, Manchester. 

17,755. BLapgp Eraser, A. Morton, Liverpool. 

17,756. Macuings for Parine Woon, W. 8S. Sutherland, 
Birmingham. 

17,757. Fruit-GeTtinc AppLiaNnck, T. A. Procter, New- 
castle, Staffs. 

17,758. Fans, J. Keith and W. W. Wardle, Glasgow. 

17,759. Gainpinc Macuings, J. N. Nutt.—(A. Jolnston, 
United States.) 

17,760. WaTER-cLcsets, W. E. Mason and G. Musgrave, 
Manchester. 

17,761. Opera GiassEs, H. White, Manchester. 

17,762. Lapgey Pasrinc Macuings, F, W., T. H., and W. 
Myers, Manchester. 

17,763. Vetociprpes, J. Dartnall, W. R. Burton, and 
W. H. Jennings, London. 

17,764. AccumuLators for Srorinc Enerecy, C. R. 
Steiner, London. 

17,765. ATTaAcHING DrRIvING PulLtys to WHEELS, T. 
Bayliss, Coventry. 

17,766. Cut-outs, H. Oppenheimer. —(Actiengesellschost 
Mir and Genest, Germany.) 

17,767. PoRTABLE Foot and Bopy Warmer, F. Batter, 





ndaon. 

17,768. Tank for DisinrEectTinc Purposgs, F. G. Hargen, 
London. ° 

17,769. LirHocrapHic Prixtrxe, W. H. Lock and M. 
Barr, London. 

17,770. Cycizs, F. 8. Willoughby, Manchester. 

17,771. Boox for Recistgerinc Cais, E. H. Wilkins, 
London. 

17,772. Exptosive Mixrurge for Gas Ewscrnes, H. 
Praetorius, London. 

17,773. Construction of TvuBss, 
Birmingham. 

17,774. Smoke-consumMING Apparatus, A. Anderson 
and The Britich Fuel Economiser and Smoke Pre- 
venter, Limited, London. 

17,775. SPEED-REDUCING GEAR, 

ndon. 

17,776. Rotary Exarnrs, F. A. Ellis, Londen. 


L. Castiglione, 


B. Ljungstrom, 


17777. Fitrmnes for LaporaTorigs, A. W. Cooksey, 
London. 

17,778. Votinc Apparatus, 8. Loe and O. Hoff, 
ndon. 


17.779. Curome Iron, C. F. Eckert, jun., London. 

17,780. Dry Covers for Tramcars, J. Wilkinson, 
London. 

17,781. Frames fur Protectinc Purposss, J. Favets, 
London. 

17,782. Fass Waret CLutcues, The New Hudson Cycle 
Company, Limited, and W. H. Raven, Birmingham. 

17.783. ADJUsTING WHERL MECHANISM of CycLks, The 
New Hudson Cycle Company, Limited, and W. H. 
Raven, Birmingham. 

17,784. Evastic Faprics, A. M. Ziegler, London. 

17,785. Fastenine Betts, A. D. Dormer, London. 

17,786. Gas Frres, T. Ward, M. Coulson, and R. Clay- 
ton, London. 

17,787. Hat Brusues, W. P. Thompson.— (The 
Bayerische Celluloidwaarenfabrik vorin. Albert Wacker, 
A.-G., Germany.) 

17,788. Toy Buckets, J. Ewing, H. Denney, and J. 
Jolley, Liverpool. 

17,789. Utitistne Liqurip Hyprocarpons, H. Tapp and 
W. H. Akester, London. 

17,790. War Gang, M. E. Blackwood, London. 

17,791. FLoor-cLoTH Macuingry, E. Batten, London. 

17,792. Rotary Pumps, A. Shaw, London. 

17.793. Exptoston Morors, E. A. Garrett and E. D. 
Tiddeman, London. 

17,794. Sanpa.s, J. Branch, S. F. Law, and J. f£eville, 
London. 

17,795. Batt-LirTiInac AppLiancr, J. R. Mallay, 
London. 

17,796. Countinc Coins, R. T. and J. G. Glover, 
London. 

MeasuRiInc AERATED Liguips, L. Kelsey, 

17,798. CHROMO-LITHOGRAPHIC PRINTING, A. J. Boult.— 
(A. V. and F. V. Block, Belgium.) 

17,799. C1GARETTE Cask, A. A Robertson, London. 

1. “Pre Jack ” for Bakina Pigs, H. A. Bishop, 

ndon. 

17,801. TRANSMITTING TELEGRAPH Keys, C. Shirley and 
J. F. Skirrow, London. 

17,802. Wuxet Trres, A. F. Johnston, London. 

17,803. ComBinEp Rat Jornts and Cuarrs, T. Parker, 
London. 

17,804. GrinpINc Epoxs of Grass Pcates, H. J. Haddan. 
—(F. Pollard, United States ) 

17,805. Purirication of Arr, J. Harris, London. 

17,806. Expitoston Motors, J. P. E. Liet, London. 

17,807. Cotourtnc Marrers, H. E. Newton.—(The 
Farbenjabriken vormals Friedrich Bayer and Co., Ger- 
many.) 

17,808. Preparine Boor and SHor Sorgs, The Phenix 
Boot Machinery Company, Limited.—(/. Keats, 
Austria.) 

17,809. Oxipation Proptucr of Tartaric Acrp, H. J. 
H. Fenton, London. : 

17,810. HermeticaLLy SEALED RecerTac gs, P. Hart- 
mann, London. 

17,811. Exrxectric Ciock, O. A. E. Holm, Lond n. 

17,812. Track Fastenine, 8. P. Day and C. E. Neal, 
London. 
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17,813. CanpLEsticks, G. Rose, Bedford. 

17,814. SusMERGED FitTeR for StgamM Botsrs, I. 
Morris, Dudley. 

17,815. Kiins for Dryine Matt, T. Earp, Nottingham. 

17,816. JounNAL Box, 8. and 8S. J. Reynolds, Kings- 
ton-on-Thames. 

17,817. Corset Busks, H. Smithson, Manchester. 

17,818. PREVENTING COLLIsIons at Ska, F. Broadbent, 
Manchester. 

17,819. ScrEwrnc Digs and Stocks, 8. Taylor, Man- 
chester. 

17,820. Lavatory Basins and Srvxs, G. P. Ellis, Man- 
chester, 

17,821. Opgratinc SsHootina Traps, J. L. Dexter, 
Stoke-on-Trent. 

17,822. DocUMENT-HOLDING APPLIANCES, A. S. d'Humy, 
Liverpool. 

a MINGLING POWDERED MarTERIALs, P. Jacobs, 

erlin, 





17,824. Water-cans, G. E. Snowball, Newcastle-on 
Tyne. 

17,805. FLum-prEssuRE Enoines, B. Draper and C. W. 
Carter, Live 

17,826. MANoLE-wRincErs, F. J. Williams, Plumstead, 

ent. 

17,827. Cask Vatve, F. H. Curtis, London. 

17,828. Furts, H. A. Costerton, Brighton. 

17,829. SxyvLicuts, F. R. Stone and H. Simkiss, 
Bristol. 

17,830. Cant Hames, H. Temple, London. 

17,831. VaRIsBLE Speep Gears, E. Nuttall, Man- 
chester. cL 
17,832. Srzsm Generators, M. B., B., and R. O. Wild, 

Manchester. 

17,838. Protective Trousers Bottoms, G. and E 
Cluskey, Manchester. 

17,834. STRIPPING IncoTs from Mou.ps, F. W. Wood, 
Liverpool. 

17,835. Guiass GLopgs, F. Reichel, Dresden. 

17,836. ANTI-FRICTION JoURNAL Bzanines, G. H. Birk- 
beck —(The National Roller and Ball Bearing Com- 
pany, United States ) ; 

17,887. Bgarinos for Suarrs, G. H. Birkbeck.—(The 
National Roller and Batl Bearing Company, United 
States 

17,838. , rion Brarinos, G. H. Birkbeck.— 
(The National Roller and Ball Bearing Company, 
United States.) 

17.839. ANTI-FRIcTION Brarixcs, G. H. Birkbeck.— 
(The National Roller and Ball Bearing Company, 
United States.) 

17,840. Srartivc Veunicies, G. H. Birkbeck.—(The 
National Roller and Ball Bearing Company, United 
States. 

17,841. - Apparatus, A. C. W. Mallett, London. 

17,842. INTERNAL ComBUSTION ENoINEs, W. Paterson, 
London. 

17,843. Stong-sawine Macuing, G. and J. Rushworth, 
Burnley. 

17.844. Lec Banpacss, K. R. Walker, London. 

17,845. TiLes, Maw and Co., Limited, and G. H. Maw, 
London. 

17,846. BepstEabs, E. Stache, London. _ 

17,847. Hose Pipgs, C. Figge and E. Veckenstedt, 
London. 

17,848. Cycixs, G. T. Pardoe, London. 

17,849. Deo Kennets, H. Oram and W. Prebble, 
London. 

17,850. Vapourisinc Water, R. W. Barker.—(H. A. 
Bédet and D. E. Vincent, France.) 

17,851. TypgseTTiInc Macningz, Dow Composing 
Machine Company and A. Dow, London. 

17,852. Hgat-propuciING Device for Furnaces, 8. F. 
Pierce, London. 

17,853. PapgR-MAKING MACHINERY, 
London. 

17,854. Garments, M. B. Bruce, London. 

17,855. CycLe Supports, 8. Newbold, London. 

17,856. Curtain Rops, D. Lowe, London. 

17,857. INTERLOCKING Btocks, J. G. Forbes, Glasgow. 

17,858. Facine for WaTERPROOF GARMENTS, R. Watson, 
Glasgow. 

17,859. ‘‘ Taz Dropstop” Door Stop, M. Wells, Ley- 
tonstone, Essex. 

17,860. Excecrric Paimers, Sir W. G. Armstrong, 
Whitworth, and Co., Limited, and G, Stuart, 
London. 

17,61. BeEnives, A. J. Bennett, London. 

17,862. PNgumatic Inner TuBEs of T1rgs, C. E. Esse, 
Liverpool. 

17,863. MANUFACTURE 
Liverpool. 

17,864. Hat Fastener, A. Young, London. 

17,865. Mepau Cases, M. Borgzinner, London. 

17,866. Lxetrer Boxes, T. Schén and W. Loewen, 
London. 

17,867. Vantitatinec Apparatus, F. L. Jobson and A. 
8. Buford, London. 


A. Masson, 


of Briquetrss, F. Chailly 


17 868. BakREL- CLEANING Macuines, G. Schock, 
London. 

17,869. Ou Enorye, T. J. Simmons, London. 

17,870. MecHANIsm for SmaLL-aRM3, H. Harris, 
London. 

17.S7l. MECHANICALLY-OPERATED Pianos, A. Rose, 
Lendon. 


17 872. CarpBoaRD Boxes, G. Davin, London. 

17,873. Water Trovcus, W. Lawrence, London. 

i7 874. Means for Fastentna Doors, J. C. Cooper, 
London. 

17,875. TreaTixc Poor PaospHates, A. Descamps, 
London. 

17,876. Typewritine Macuings, B. J. B. Mills.—(¥. 
de M. Beam, United States.) 

17,877. TRoLLeY Wirgs for ELtectRic Tramways, E. G. 
Thomas, London. 

17,878. Paintinc Macurines, C. H. L. Flamant, 
London. 

17,879. MECHANICAL Fans, G. Kaiser, London. 

17,880. Harr-curtinc Apparatus, G. A. Walker, 
London. 

17,881. Harness Hames, W. Zapp, London. 

7,882. Drivine Gear, T. J. Tresidder, London. 

,883. Propucrion of Scentc Errects, G. C. Marks. 

—(M. Fortuny, Italy.) 

17,884. Apparatus for Raisine Liqurips, V. Schwanin- 
ger, London. 

17,885. Srgam Generators, A. J. Boult.—(H. Gasch, 
Germany ) 

17,886. Propuction of ARTIFICIAL Strong, A. J. Boult. 
—(D. Frives, France.) 

Tth September, 1901. 


17,887. The “‘C, A. 8.” Ink Can, G. H. Smith, Rad- 
cliffe, Lancs. 

17,888. Packrxe Rixcs of Piston Vatvgs, J. Deam, 
Eccles, Lancs. 

17,889. CONTROLLING A. J. Willcocks, 
London. 

17,890. TaBLeT for Wasainc Macuinye, W. E. Baker, 
London. 

17,891. Manure Duistrisutor, T. Walton, Preston, 











ANIMALS, 


Lancs 

17,892. Umpretias and Sticks, F. Cowburn, Black- 
burn. 

17,893. Gas Apparatus, W. Doman and 8. W. Bullas, 
Amblecote, Staffs. 


17,894. Writinc or Copyvine Boox, D. Grant, Glas- 
gow. 
17,895. Fisnine Net, G. D. R. Douglas, Glasgow. 






. Copper TeLtecRaPpHic Wirk, H. Waiker, Bir- 
mingham. 

17,897. CycLg or Motor Framg, W. G. Hounsell, Bir- 
mipvgham. 

17,898. RecLAIMING Tin from Scrap, H. R. 8. Coleman, 
Birmingham. 

17.899. Wixpow Sasn Fastener, J. B. Midgley, jun., 
Manchester. 

17.900. Makino Brapawtis, Xc., J. G. Graves, Shef- 
field. 

17,90:. DexiveRtne Liquip from Tanks, J. Boardman, 
Manchester. 

17,902. Weavina Loom, E. Breadner and W. Rylance, 
Manchester. 

17,903. ScREW Propetiers, W. M. Walters, Liver- 


pool. 

17,904. Battery VALVE Lkvsr, J. and T. J. Ayliffe, 
Cardiff. 

17,905. Free Wuekt for Cycig, J. and T. J. Ayliffe, 


Cardiff. 

17,906. Loom, E. Hollingworth.—(&. H. Ryon, United 
States ) 

17,907. Weavine Bao, E. Hollingworth.-(@. F. Hutchins, 
United States.) 

17,908. Crzansinc Starks, K. T. Sutherland, Man- 
chester. 

17,909. BRAKE for Cycies, &c., R. Norton, Birming- 


am. 
17,910. Suips’ Bertus, &c., W. M. Hoskins, Birming- 


am. 

17,911. Cycte Sapptx, J. B. Brooks and J. Holt, Bir- 
mingham. 

17,912. Trivets, G. Hipwood and H. Brampton, Bir- 
mingham. 
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17.913. PicturE Nats, &c., J. J. James, Birming- 
ham 


7914, Howpixe and Kiture Fisa, A. E. Wildgoose, 

rby. 

17,915. Guuiures, M. J. Adams, Leeds. 

17,916. Prez Joint, M. J. Adams, Leeds. 

17,917. DrainaGR CHANNELS, M J. Adams, Leeds. 

17,918. Fricrron Ciurcu, J. Walker, Leeds. 

17,919. Disc Vatvgs, R. Meyer, Glasgow. 

17 - Potrers’ Jiccrrs, T. Shore, Hanley, Stafford- 
shire. 

17,921. Automatic Fire ExrimneuisHer, H. Stephens, 


ndon. 

17,922. Cyvcte Driving Mecuanism, C. G. Garrard, 

ndon. 

17,928. Brake Mrgcuanism for Cycir, W. Starley, 
London. 

17,924. ManuracturE of CrngoL, W. Smith, London. 

17,925. Seats, J. Dodds, London. 

17,926. Gon CarriacE, A. Reich wald.—(F. Krupp, 
Germany.) 

17,927. KeeuLtatine Gas Burners, M. 
London. 

17,928. Bansogs, T. Hewett, London. 

17,929. Curnp Kyirg or Breaker, A. S. Hocknell, 
Londen. 

17,930. Mirktne Part, 8S, Bruckmann, London. 

17,931. Enoings, W. H. Cheetham.—{Z. /e Pontois, 
United States.) 

17,932. Motive Powgr by Warsr, J. G. Lemon, 


Offenberg, 


London. 
17,983. Ranck Smoke and Draw Ptatsg, G. Key, 
London. 
17,934. IncuBators, W. P. Thompson.—(A. Cremat, 
Germany.) 
17,935. Boot TreEs, W. P. Thompson.—(P. Weil, Ger- 
many. 
a em ~*~ aanangaa Devices, A. J. Boult.—(P. Bardot, 
rance, 
17,937. Gotr CLus3, A. Walker, London. 
17,938. Cranks of VeLoctrpepgs, E. Kohler, London. 
17,939. AppaRaTus for SIGHTING GuNs, A. A. Common, 
London. 
17,940. Arco of Furnace for Borzer, R. F. Sturrock, 
Dundee. 
17,941. Proputston of Steam VessExs, N. Soliani, 
Londen. 
17,942. Ourpoor Sats, J. Dunn, jun., London. 
17,943. Van Pots Enns, J. Stuart, London 
17 944. Printinc Macurng, M. Shearer and W. Selous, 
London. 
17,945. TurasHINe Macuryg, E. Hollis, London. 
17,946. Trussgs, A. 8S. Andrews, London. 
17.947. Borrte Vatve Sroprer, H. V. R. Read, 
London. 
17,948. STENTERING Macuines, A. A. Whitley, 
ndon. 
17,949. VessEL for DeLiverine Ligorps, J. Fletcher, 
London. 
17,90 SitveR Copyinc H. Liittke, 
cd, 
17.951. TorBinegs, J. Stumpf, London. 
17,952. VessEts for Dratnkine, X&c , A. de Grousilliers, 
London. 
17,953. PREsERvVaTive for Gut Srrinas, P. 
London. 
17,954. Tires, W. E. Carmont, London. 
17,955. BaLL Bearinos, W. K. Lake.—(L. Zancanaro, 


EMULSIONS, 


Lutz, 


Italy.) 
17,956. FseED-WatER ReouLators, W. Schumann, 
London. 
17,957. ManvuracturE of Esvetopss, H. Rankin, 
London. 


17,958. Crutcues, J. G. and A. E. Griffiths, London. 

17.959. Cas fur BoriLes, F. Volkert and J. Schrider, 
London. 

17,960. PHotoGRaPiic PRINTING Apparatus, L. Shaw, 
London. 

17 961. Mongy-cHaNGING Ti1L, N. Collins and F. L. 
Anderson, London. 
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17,962. Fire Lirt, T. H. Bromly, Colchester. 

17,963. Scriwsa, H. Mills, Birmingham. 

17,964. Skewers, T. Ormerod, Halifax. 

17,965. Dyginc Rouiusr, H. Davies, Bradford. 

7.966. PROPELLING AppaRaTos, J. and C. F. Jones, 
Birmingham. 

17,967. CycLe Strrainc App.iance, G. W. Mihrstiidt, 
Birmingham. 

17,968. Gas Generator, J. M. Tavernor and H. Wheat- 
croft, Birmingham. 

17,969. CycLe Baake, W. Powell, Derby. 

17,970. T SquareE, J. McGregor, Glasgow. 

17,971. CusHIoN Sprinc Boot Hes, A. H. Wilson, 
Northampton. 

17,972. PrRopuctnc Motive Powar, M. Reuis, Man- 
chester. 

17,973. VeHicLe Winp Guarp, G. J. Gibbs, York. 

17,974. Dyginc Rotiers, R. Bridge and B. Helm, 
Manchester. 

17,975. Lamps, J. O. O’Brien.—(M. Wagner, France ) 

17,976. Picture Corner Cramp, J. Milne, Hasling- 


en. 

17,977. EvaporaTine Brinz, W. P. Thompson, Liver- 
pool, 

17,978. Transmission of Heat, J. Heizmann, Baden. 

17,979. ANIMATED Piccurgs, J. C. and 8. B. Chandler, 
London. 

17,980. WoopFILuER, F. Sator, London. 

17,981. Harness Connection, J. Stansali, London. 

17,982. ConcRETE, P. Preston, London. 

17,983. Doorway Stretcuer, A. Holmes, London. 

17,984. BaLtoons, R. Turr, London. 

17,985. Pipz ATTACHMENT, T. G. Rhodes and R. Gaunt, 
London. 

17.986. Door Hrxog, T. Cowling, London. 

17,987. Sprnninc Macuiner, P. Smith and 8S. Ambler, 
London. 

17,988. TREA) MeNnT of OiLs, C. Weygang, Gravesend. 

17.939. SyrincEs, D. Bloch, London. 

17,990 SkLF-:EATING VaLve, B. and B. J. Burgess, 
London. 


17,991. Potgngaps for Venictes, A. M. Young, 
Lon Rs 
17,992. STEREOSCOPIC ADaPTER, R. H. Anthony, 
London. 


17 993. Srgam Enorngs, E. Barnes, Stafford. 

17,994, CycLE SADDLER CuIP, J. Jarvis, London. 

17.695. Conveyors, C. W. Hunt, London. 

17 996. Conveyors, C. W. Hunt, London. 

17,997. DovcH-mMoUILD.NG Macutnes, W. Pfleiderer, 
London. 

17,993. Cork Extractors, F. Riolet, London. 

17,999. LiqusD Sprayer, J. L. Wood, Whetstone, 
Middlesex. 

18 000. Barnow fur Pxrants, J. L. Wocd, Whetstone, 
Middlesex. 

18,001. Cigar Cask, A. A. Robertson, London. 

18 002. Sxir-LicuTeRs for Gas Burners, W. Busse, 
London. 

18,003. Fittrrinc Contents of Breer Barrets, I. 
Harrison, London. 

18,004. FisH-pLats for Rai Joints, J. A. A. Nystrim, 
London. 

PREVENTING 
London. 

18,006. Sewer Pirz Joint, J. Kempster, Leatherhead, 
Surrey. 


Sea S:cxngss, W. Schmidt, 


18,007. Rait-rastentnc Devicr, G. Harrison.—(The 
Railroad Supply Company, Onited- States ) 

18,008. Firk-PsocF Fiours, 8. Héoyer-E:lefsen, 
London. 


18,009. Treatinc Rszor Srrops, R. O. Griife and J. 
Hansen, Londuu. 

18,010. Envetork Seatino Macuing, A. Heydrich, 
London. 

18,011. Fotp1nc Brp, E. Mackenzie, London. 

18,012. Gas Burners, G. C. Marks, London. 

18,018. Corn PLanters, P. A. Peterson, London. 

18,014. Makinac ENAMELLED ARTICLES, J. Rapoport, 
London. 


18,016. Horstine Apparatus, C. Radcliffe and D. Pugh, 


ondon. 

18,017. Jomnts for Pirgs, C. Radcliffe and D. Pugh, 
London. 

18,018. Barus, F. C. Batten, London. 

18,019. Srgerine Gear, J. W. Hutton, Newcastle-on- 
Tyne. 

18,020. Hor-water Heatine Apparatus, Q. N. Evans, 
London. 

18,021. Borrons, 8. Perl and S. Bandmann, London. 

18,022. Sprrroons, H. Fingerhut, London. 

18,023. Execrric Srorace Batreriss, L. Bristol, 
London. 

18,024. Sanpats, J. W. Dean, London. 

18,025. Rowxocks, A. W. Sloan and T. Hayward, 


on. 

18,026. Imrration INLarip Work, Xc., F. Raupach, 
London. 

18,027. ExgecrricaL Macutnges and Morors, G. Guy, 
Londen. 

18,028. FLUID-PRESSURE Brake Gear, A. L. J. Tait, 
London. 

. Hanpie-Bars for Bicycies, L. F. 0. Rich, 

ndon. 

18,080. ELecrricat Apparatus, A. U. Alcock, London. 

18,031. FIRE-RESISTING Doors, R. Kinnear, 
London. 

18,032. Removine MorsturEe from WALLs, H. Spatz, 
London. 

18,033. Wkrr-SUPPLYING MECHANISM, 
London. 


O. Zipser, 
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18,084. CAPLEss SoLtD-DRAWN CarTaRipcR, T. H. Harvey, 
London. 
18,035. Tray, W. Atkins, Manchester. 
7 Psevumatic SHogs for Horsss, G. F. Priestley, 
naon. 


18,037. Rotts for Parnt GrinpINno, J. Hodgson, 
Stockport. 
18,038. HanDLE-BaRS for VFLOCcIPEDES, R. Bannister 


and the New Sanspareil Cycle Company, Limited, 
Birmingham. 

18,039. Hinexp Bune, A. E. and G. 8. Jones, Man- 
chester. 

18,040. TaBLE, R. J. Hunter, Glasgow. 

18,041. MacHuivery used in Drawinc STEEL ToBING, 
Hudson Bros., Limited, and H. H. Knight, 
Birmingham. 

18,042. Gas Traps, W. J. Honour, A. P. Butcher, and B. 
H. Wilson, Halifax. 

18,043. Warp Srop Motions for Looms for Wzavine, 
E. Hollingworth.—(4. Wyman, United States ) 

18,044. Looms, E. Hollingworth.—(@. F. Hutchins, 
Onited States.) 

18,045. Envetopgs, W. Fairweather.—(W. S. Timmis 
and J. T. Russell, United States ) 

18 046. SpaRK ARREsTER for Furnaces, J. Birkbeck, 
Keighley. 

18,047. Lutrer Fires, W. MacGowan, Glasgow. 

18,048. Sore Protectors for Boots, W. Thomson, 


Glasgow. 

18,049. Courtines, E. B. Lupton and J. M. Porter, 
Leeds 

18,050. Moutuprecr, A. E. and G. 8S. Jones, Man- 
chester. 

18,051. ‘'Fause Horse Coxzars,” W. Johnson, 
London. 

18,052. Harr Sirpg, J. Manasse, London 


18,053. NON-REFILLABLE Bort ie, J. Kuester and G. H. 
Menke, London. 

18,054. Marntarninc Levet of Liqurps3, F. Britzkow, 
London. 

18,055. Tires, 8S. W. Timson, London. 

18,056. Prorecrinc Topacco Pipes, J. M. Talbot, 
Ediuburgh. 

18,057. Moutprne Apparatus, J. H. Houghton and W. 
Simpson, Leeds. 

18,058. Soap Hotper, E. H. 8. Craig, Glasgow. 

18,059. DispENsING CONDIMENTS, Xc., C. B. Newton, 
Glasgow. 

18,060. OpeRaTiING HamMERs, J. E. Rogers, Smethwick, 
near Birmingham. 

“—— Excavator for Taencnes, E. Schofield, 


Ss. 

18,062. Transmission AppLiaNnces, A. Hitchin, Clay- 
ton-le-Dale, near Blackburn. 

18,063. Forcep Dravcart for Borers, J. Bailey, New- 
castle-on-Tyne. 

18,064. Workinc of Stream ENGINES, 
Glasgow. 

18,065. ANTI-viBRATION Device for Burners, J. W. 
Blakey, Bradford 


J. Murrie, 


‘ord. 

18,066. Furnaces, T. Lowe, London. 

18,067. Knitrep Articies of Wear, H. A. Thornton, 
London. 

18,068. Dust-proor MiLk De.ivery Can, P. J. Bor- 
dessa, Harrogate. 

18,069. Coat Hanoer, M. Nagai, London. 

18,070. VARIABLE-SPEED WHEEL, T. Mitchell, Gala- 
shields, N.B. 

18,071. Hot-arr Stove, W. A. Martin, London. 

18,072. PLoucHiINnG ImMpLEMENTs, E. Jonas, London. 

18,073. InontnG Macutngs, E. J. Lane, London. 

18,074. BanpoLtizrR or CartTripsE Bet, T. Hill, 
London. 

18,075. BRAKE APPpaRATUs for Wacons, R. G. Miller, 


on. 
18,076. Dump1nc MECHANISM for Wacons, T. Lawson, 
London. 
18,077. Mixture of AspHaLt, J. Steinbach and F. 
Duderstadt, London. 
18,078. RecePTracLte for CREAMS, 
London. 
18,079. Hgatinc Cars, F.C. Newell and E. M. Herr, 
London. 
18,080. Pens, S. 8S. Lawrence, London. 
18,081. Macuine for WitHerina Tea Lear, J. Begg, 
London. 
18,082. DriRECT-cCURRENT GENERATOR, H. E. Donni- 
thorne, London. 
18,083. Music SHexts, T. B. Powers, London. 
18,084. SELF-wRINGING Mop, R. M. Alexander, Gala- 
shields, N.B. 
18,085. REFRIGERATING ApPpaRaTus, H. S. Marsh, 
ndon. 
18,086. ProsectiLes, N. Soliani, London. 
18,087. Sarety Appiiances for Ecevators, J. H. 
Kughler, sen., London. 
18,088. UpHotsterinc Macurnes, H. C. Jones and R. 
Deimel, London. 
18,089. Hyprav.ic CaBLe Saraety Devices, W.A. Dun- 
canson, London. 
18,090. ArsosTaBLe Too Hooks, H. J. Haddan.—(The 
Cincinnati Hame Company, United States ) 
18.091 Brakks fur CycLes, F. G. Broughton, London. 
18 O92. SéeTrexs, C. V. Smith, London. 
18,093. Ecrctric Gas Licuters, H. de Thie:sant.—(La 
Société Radiquet et Massiot, France.) 
18.094. Boat Launcnine Devices, G. K. Schmidt, 
Liverpool. 
18.095. OrgraTiInG Raitway Covcp.ines, J. H. W. 
Bourne, London. 
18,096 HyprocarBon Burners, F. E. and C. B. Grout, 
London. 
18,097. Bc pprns for Looms, H. H. Lake.—(P. H. Boll- 
man and I. Besse, United States ) 
18,098,. LaBELLING Macuings, H. H. Lake.—(New York 
Labelling Machine Company, United States.) 
18,699. WaLpInc Macuings, T. F. Rowland, London. 
18,100. RecistgRInc TeéLEPHONE CaLLs, H. Snowdon, 


R. Pompei, 


&e, 


London. 
18,101. Gas and Fort Srovs, W. B. Hartridge, 


London. _ 5 ai Sai a 
18,162. SEPARATING PULVERISED Orgs, A. F. Spooner.— 
(Magnetic Ore Separating Company Proprietary, 
Limited, Victoria ) 

18,13. Driving Mecuani:m for Cycizs, J. Mitchell, 


ndon. 
18,104.. TRANSFERRING Carco from Sarps, J. F. Beale, 
London. 
18,105. Detectors for ELEcTRICAL Waves, G. Marconi, 


18,106. CENTRIFUGAL Pumps, A. C. E. Rateau, 
London. 

18,107. Piva Taps, R. R. French, London. 

18,108. Hanks, W. Wood and G. J. Fake, London. 

18,109. Recepracte for Distnrecrants, C. Borchers, 
London. 

18,110. Crangs, J. Brown and Co., Limited, and T. J. 
Tresidder, and D. G. Jones, London. 


11th September, 1901. 


18,111. Porte Horsgs for Roap Poigs, J. Clark, 
London. 

18,112. Kitns for Daryina Cement, &c., EF. Bilton, 
Stafford. 


18,113. PILLARS for Seats of Bicycies, G. Shaw, 
Belfast. 


18,114. Leveracg Moror, J. Griffin, London. 

18,115. Ironrnec and PoLisuinc Macurygs, 8. Barratt, 
Leicester. 

18,116. INcaANDESCENT Burners, J. W. Law, Preston. 

18,117. PontaBLe Disinrectors, F. Spencer, Notting- 


ham. 

18,118. Foor-PpowgzR Hammer, H. Jarman, Man- 
chester. 

18,119. Linx Cuains, C. W. Ironmonger, Stafford. 

18,120. Eprcycric Speep Ggar, E. Price, Portsmouth. 

18,121. ConsoLipatrp LastinG Macuings, A. Bates and 
The British United Shoe Machinery Company, 
Limited, Leicester. 

18,122. MaNGLING Macutng, C. H. Sidebotham and R. 
B, Sibbald, Manchester. 

18,128. Brp Frames, I. Chorlton and A. V. Milton, 
Manchester. 

or Ececrricat Switcues, A. H. Hickley, Liver- 


pool. 
_— ELecrricaL Switcues, A. H. Hickley, Liver- 
pool. 
18,126. Coat Siexves, W. Quine, jun., Liverpool. 
18,127. BarpLe Ret for Cuitprey, D. J. G. Miller, 
Liverpool. 
18,128. Pina Pona Batt Lirrer, A. L. Neumann, 


18,129. Securina Corks in Borties, 8. H. Taylor, 
Bristol. 
18,130 Sweeping Tramway Ratts, T. E. Francis, 


ristol. 

18,131. Crips for Hat Guarps, F. W. Lambert, Bir- 
mingham., 

18,182. Macutngs for Winprxa Yary, W. B. Lee, 
Bradford. 

18,133. Crostnc Paprgr Bacs, J. G. Wallis and E. 
Bagnall, Birmingham. 

18,134. Fastentne Topacco Poucugs, J. G. Wallis and 
E. Bagnall, Birmingham. 

18,155. Sarety Hat-piy, F. Shaw and J. H. Parkin, 
Bradford. 

18,136. Tempces for Looms, W. Lupton, Manchester. 

18,137. Pawe Gearino, J. Vicars, sen., T. Vicars, and 
J. Vicars, jun., Liverpool. 

18,138 VakiaBLE Spexp Gearine for Cycies, J. W. 
Fisher, Manchester. 

18,139. Taps, W. Hackett, Glasgow. 

18,140. WaTsr-carts, R. Wadsworth, Halifax. 

18,141. Transmission AppLiances, A. Hitchon, Clay- 
ton-le-Dale, near Blackburn. 

18,142. Pygumatic Tires, J. Adair, Waterford. 

18,143. Looms for Wgavina, T. J. Greeves, Manchester. 

18,144. Loapinc and Untoapina Wacons, F. J. T. 
Haskew, London. 

18,145. SMOKE-CONSUMING G. Sadler, 
Salford. 

18,146. J. E. Tires for Veuicies, J. Eckersley, 
Preston. 

18,147. NON-REFILLABLE STOPPERING of Bo1Ties, W. 
Cannell, London. 

18,148. Rerort Fornaces, D. Laird, Manchester. 

18,149. Fornace for Repuctnc Orgs, D. Laird, Man- 
chester. 

18,150. Smettine Furnaces, D. Laird, Manchester. 

18,151. Furnace for Heatine Liquips, D. Laird, Man- 
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chester. 
18,152. Liontinc RarLway VgHICLEs, I. A. Timmis, 
ndon. 
18,153. Common Cock or Tap, D. Greer, Leytonstone, 
x. 
18,154. FLoor for Dryine Bricks, J. A. Mobberley, 
irmingham. 


ng) 

18,155. Exectric Cracuits, Otis Elevator Company, 
Limited.—(0tis Elevator Company [Incorporated], 
United States.) 

18,156 Apparatus for Hoistinc, C. H. Morgan, 


naon, 
18,157. Straw Potp for Srrawsoarps, J. Goode, 
mdon. 
18,158. StTeRILIsInG Bep-pans, H. L. Doulton, London. 
~~ eas Leakace of Gasgs, H. Koppers, 
mdon. 
18,160. Fegp-waTer Heaters, G. Florack, London. 
18,161. Expiosive, F. W. Jones, London. 
18,162. Oprarntnc OxtDEs from Orgs, J. B. de Alza- 
garay, London. 
18,163. MATERIAL-PREPARING MacHing, W. Schwarz, 
London. 
18,164. Mitrrary SHig.p, A. Neave, Eastbourne. 
18,165. Lepcers for Book-KgEPInec, J. H. Morgan, 
London. 
18,166. Boxes, W. H. Burton, London. 
—, DepuicaTine Te_eoraPH Formas, E. B. Waller, 
ondon. 
18,168. Post-carp3, E. B. Waller, London. 
18,169. SgaRcHLicuts, Crompton and Co, Limited, 
R. E. B. Crompton, A. J. Hodgson, and J. W. Ewart, 


London. 
18,170. Gams of Sxitt, J. Hutchins and B. Bradley, 
ndon, 
18,171. Compressor or AiR Pomp, W. Speight, 
Leeds 


18,172. Ion1TING INCANDESCENT MANTLEs, I. Rothstein, 
London. 

18,173. Corsets, J. Lindauer, London. 

18,174. CARBURETTERS, Olai and C. Brown, 

London. 

18,175. SHALLOW-DRAUGHT Boats, J. Archibald, jun., 


ndon. 
18.176. Apparatus for Frrtivisina, A. Cravotto, 


mdon. 
18,177. TRANSPARENT Cameras, &c., F. Dannert, 
mdon. 
18,178. BorTLe-wasHINc Macuingery, H. O. Oddy, 


eeds. 
18,179. Etgctric Capies, J. H. West, London. 

18,180. Extectric CaBLe Manuracturg, J. H. West, 
London. 

18,181. Lusricators, X. Zéller, London. 

18,182. AppaRaTus for TreaTiInc Orgs, H. Aitken, 


London. 
—. WATER-EVAPORATING APPARATUS, E. Shaw, 
ndon. 








SELECTED AMERICAN PATENTS. 
From the United States Patent-office Official Gazette. 





675,122. Sorveyino Instrument, W. F. 

New York, N. Y.—Filed November 18th, 1 
Claim.—The bination with a tel pe and the 
ordinary bearings of a transit or theodolite, of a 
detachable rocker adapted to match in the bearings 
thereof, such rocker having divergent arms carrying 
bearings near the ends thereof similar to the main 
bearings and simila:ly spaced apart adapted to reccive 
a telescope and allow-it to be elevated and depressed 
in the plane of the vertical axis of the instrument, all 
substantially as herein specified: (2) The combination 
with the standards of a transit or theodolite of a 
rocker E having divergent arms E5 E5 adapted to 
receive a telescope, the bearings e therefor being 
similar in all respects to the bearings b in the main 
tandards, and a graduated circle and vernier and 
level for the rccker and cor ding attach ti 


Widmayer, 
899. 

















18,015. OpgraTisG PHonoorapss, &c., H. H. Lake.— 
(La S: ciété L. Gaumont et Compagnie, France.) 


London. 


for the telescope, all adaptei to serve substantially as 





herein specified. (8) The combination with g tele. 
— and the standards of a transit or theodolite of 
rocker E having divergent arms E°E5 adapted 44 
receive a telescope, the bearings ¢ therefor bei 

similar in all respects to the bearings b in the mais 





(MRD 
standards, and a graduated circle and vernier and 
level for the rocker and corresponding attachments 
for the telescope, and a counterbalance E* on the 
opposite side of the axis from the telescope bearings, 
all arranged to serve substantially as herein specified, 
675,245. Mmans ror CLEANING Hot-bast Stoves, 2, 

J. W. Richards and T. Lewis, Glengarnock, Scotland, 
—Filed Janvary 2nd, 1901. 

Claim.—In a hot-blast stove, the combination of the 

honeycomb filling divided into independent groups, 4 


(675,245) 7 








plurality of casings secured to one end of the filling, 

each casing having a passage connected with a group 

of the filling. and means in the casings for regulating 
and concentrating an air-blast into any one of said 
groups while the stove is in operation. 

675,386. Hyprautic ConTRoLLER FoR CARRIAGES 
HAVING AXIAL RecoiL, 4. Kamp/, Magdeburg, Ger- 
many.— Filed August 25th, 1896. 

Claim.—For use in connection with a recoil gun- 
carriage, having a brake cylinder. adapted to take up 
recoil and return the gun; a fluid-pressure controller 
having fluid passages, for ication with the 

lator, for ication with the brake 
cylinder, and for a waste pipe of fluid under pres- 
sure of recoil; a main valve normally loaded by 





























spring and fluid pressure to hold the brake-piston out, 
but yieldiog to pressure induced by recoil and permit- 
ting fluid to escape from the brake cylinder to the 


waste pipe passage; a back-flow valve located to 
permit escape of the fluid beneath the main valve at 
the time of recoil, and a check valve in the accumulator 
pipe which closes at time of recoil, to cut off back pres- 
sure through said pipe, as explained. 

675,935. Stray Bott ror Sream Borers, J. H. 
Davenport, Omaha, Nebr.—Filed February 18th, 

1. 


Claim.—The combination with the inner and outer 
sheets of a boiler, of a bearing sleeve mounted on the 
outer sheet and provided with a socket, a bolt pro- 
vided at its outer end with a ball arranged in the 





Lice 





socket, said bolt having a tell-tale bore extending 
from its outer end to a point beyond the inner face of 
the outer sheet, and means for securing the inner end 





of the bolt to the inner sheet, substantially as Cce- 
scribed. { 
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IRON FOUNDRIES AND FOUNDRY PRACTICE 
IN THE UNITED STATES. 
(By our Special Commissioner.) 
No. I, 

We are repeatedly asked by correspondents to name 
books on iren founding. We commence this week the 
publication of a series of articles describing the most 
modern practice of iron founding as carried out in the 
United States. This series of articles, taken in connection 




















that such conditions as noted above are not only unneces- 
sary, but are actually detrimental to good and economical 
| work, a very different state of things prevails. Lofty 
| buildings, with ample window and skylight area, give 
|light and air, and their appearance is improved by 
| having the windows kept clean, and the interior kept | 
bright with white paint and whitewash. Many are pro- 
| vided with artificial ventilation and electric lighting. 
Such foundries are equipped with the most modern 
machinery and appliances in the way of cranes, hoists, 


works within the cities—where they are hampered and 
crowded in many ways, and pay high taxes for expensive 
land occupied—and to establish entirely new works of 
the most improved design and equipment in the open 
| country, with due regard to facilities for railway com- 
munication. The great skill and the successful practice 
with difficult work in American foundries is due in part 
| to the great variety of purposes to which cast iron is put, 
both for small and large work, from small machine 
parts, and wide, thin plates, to massive pieces and 
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Fig 1—PLAN OF GENERAL ELECTRIC COMPANY'S FOUNDRY 


with those on pipe founding, which will be found in our 
ninety-first volume, will, we believe, supply much, if not 
all, the information that can be conveyed by books and 
likely to be required by our readers. 





Among the departments of iron and steel manufacture 
in which great progress has been made during recent years 
is the foundry; the improvements including construc- 
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&c., for the prompt and convenient handling of material 
and the saving of manual labour. Such conditions and such 
surroundings tend to result in good work and good work- 
As the work of moulding, and all the operations 
of a foundry, are of necessity dirty, many modern 
establishments provide baths and wash-rooms, together 
with individual lockers, so that each man may clean 
himself and put on clean clothing before he quits 









| 30-ton bed-plates. The general attention given to the 
proper grading of pig iron for mixtures for various 
purposes, to the economical melting of iron in the cupola, 
and to the devising of improved methods of work, are 
largely due also to the extensive use of very light articles 
of cast iron, in which good quality must be combined 
with low cost on account of sharp competition. This 
class of castings would include parts of stoves and agri- 
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tion, equipment, and methods of practice. The foundry ; the foundry after his day’s work. 
has always been looked upon—and generally with reason | a large 


Fig. 2—CROSS SECTION OF FOUNDRY 


I have visited 


number of foundries, and have _ investi- 


—as a dark, smoky, and grimy place, a glance through | gated various matters of foundry work and equip- 


the door of which is suflicient for even an engineering | 
visitor, unless he happens to be practically interested in | 


the details of foundry work and equipment. These con- | 


ditions have largely been considered as necessary or | 


inevitable, but the idea is entirely erroneous, and is | 
gradually being recognised as such. In some of the new 
foundries, therefore, which have been established by | 


companies whose engineers and managers have realised | foundries and manufacturing plants is to abandon old ' established 


ment in connection with this paper. It is not intended, 
however, to discuss methods of practice in detail at any 
one foundry, but rather to give a general view of the 
latest representative practice. For this purpose descrip- 
tions will be given of some of the notable foundries, fol- 
lowed by particulars of foundry machinery and appliances. 

The present tendency of companies operating large 
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cultural machinery, railway castings, pipe fittings, hard- 
ware, kc. A somewhat notable feature also at the 
present time is the very extensive use of compressed air 
for operating travelling cranes, hoists, rammers for 
moulds, chipping hammers, blowing dirt off the moulds, 
cleaning castings by sand blast, and a variety of other 
operations. 


I.—GENERAL ELECTRIC COMPANY’S FOUNDRY, 
The first plant to be described is the immense foundry 
by the General Electric Company at its main 
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works at Schenectady. This is an excellent example of 
modern foundry practice, and with its good lighting and 
ventilation, its orderliness, and the white paint of its 
interior walls and columns, gives an impression of bright- 
ness and cleanliness very much at variance with the 
appearance of the ordinary foundry. The capacity of the 
foundry is about 150 tons of castings per day, and some 


‘all parts of the buildings and yards are served by an 
| industrial railway on the Hunt system, with a gauge of 
| 2l}in. This railway covers the entire plant, the foundry 
| being but one of many buildings, and is — by 
| electric locomotives. The trucks are moved by hand 
inside the building, but when a truck is to be transported 


| to another shop or another part of the works, a red 


250 moulders are employed. The general plan is shown | semaphore arm is displayed at the door, indicating to the 


in Fig. 1. 
walls. 
wing 120ft. by 103ft. wide, and an annex on one side 
40ft. by 243¢t. 

The foundry proper has four rows of columns, the two 


The building is of steel construction, with brick 


|engineman or motor man that the engine is required. 
It is 745ft. long and 140ft. wide, with a } The overhead trolley-wire system is employed for supply- 
| ing current to the locomotives. 


For melting the iron, there are three Colliau cupolas, of 


5ft., 6ft. and 74ft. diameter, with a melting capacity of 7, 11, 


outer rows being enclosed in the brick walls, which are | and 18 tons per hour. The charging platform is floored 


24ft. high. The two inner rows of columns are of very 
heavy construction, and support the box girders for the 
travelling cranes. 





The columns of each row are spaced | 


with jin. steel plates, having the surface roughened by a 
diamond pattern, and these plates are riveted to the floor 
beams. The platform is designed to carry sufficient 


Roof of Foundry. 
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Fig. 3-CROSS SECTION OF CLEANING ROOM 


at intervals of 40ft. The triangular roof trusses of 65ft. 
span, over the central part of the building, are 20ft. apart, 
the alternate trusses being carried by A trusses between 
the columns. This is shown in the interior views of the 
foundry, page 332. A notable feature of the design is the 
liberal amount of window and skylight area, which may 
be seen from the accompanying plans and photographs. 
Fig. 2 is a cross section of the foundry. 

The wing forming the cleaning room is of generally 
similar construction, as shown in Fig. 3. The wall 
columns are tied to the upper plate girder by horizontal 
diagonal braces at an angle of 30 deg. These braces are | 
composed of two Zed bars forming a trough, with lattice | 
bars across the top. This plate girder is the crane run- | 
way of the foundry building, and the truss carrying the | 
roof is placed outside of it, upon brackets riveted to the | 
columns. 

The central bay of the foundry is 65ft. wide between 
the rows of columns, the columns in each row being 40ft. | 
apart. The height is 40ft. to the lower boom of the 
triangular steel roof trusses, and 574ft. from the floor to 
the ridge. The two side bays are each 36ft. wide. 

The central bay is kept clear of all obstructions, so as 
to allow the cranes to have an unimpeded sweep over the 
moulding floor. In the floor of this bay are a number of 
pits, formed with cast iron sides and bottoms. They are 
about 8ft. deep, and are filled with 3ft. of grey sand, 
2ft. of old sand, and a top course of 3ft. of new sand. 
The pits are used for large castings, and for sweeping 
out floor moulds for cores, a process which saves the 
making of large patterns to a great extent. On one side 
of the building are the cupola room—28ft. high—the 
core-making benches, core ovens, and sand mixing bins. 
Outside of the building—on this side—are sheds for the 
storage of 6000 tons of sand of different kinds and 600 
tons of coke; also coal, clay, fire sand, patterns, core 
boxes, small ladles, &c. Here also are the piles of pig 
iron and scrap iron for the cupolas. In the annex, on 
the opposite side of the building, are the flask-making 
room, pattern room, lavatory, and two rooms—31#ft. by 
40ft.—for the heating and ventilating plant. Across the 
building runs a conduit for all pipes and electric conductors. 
In a wing on this side of the building is the room where 
castings are cleaned. This wing is 103ft. by 120ft. 
Outside the annex is the flask storage yard, with a 10-ton 
electric derrick of 30ft. radius. 

Fig. 4, page 332, is a side view, showing the electric derrick 
and the dust collector on the rumbler exhaust at the side of 
the cleaning room wing. Fig. 5 is an end view of the 
foundry and cleaning room, showing two of the cupolas, 
the core oven chimneys, and the stock sheds. Fig. 6 is 
an interior view, which gives an idea of the construc- 
tion and shows the narrow-gauge shop railway being 
built. Between the main columns will be seen the A- 
trusses for the overhead columns carrying the inter- 
mediate roof trusses. Tig. 7 is an interior view of the 
foundry in full operation. These views were taken 
when the building was 500ft. long, but it has since been | 
lengthened to 745ft. 

_A railway line enters the end of the building, and two 
sidings run through the sand and iron-storage yard, while 











stock for a considerable run. A hydraulic lift of one ton 
capacity is provided to hoist the coke and iron to the 
charging platform. The air blast is furnished by a 
Roots blower having a capacity of 11,000 cubic feet of 
air per minute at a speed of 95 revolutions. The blower 
is in a room on the charging platform, and is driven by a 
60 horse-power electric motor. In the same room is an 
air compressor. There are seven ladles provided for the 
cupolas, with capacities of 1}, 2, 34, 4, 6, 10, and 15 tons. 








THE ZUIDER ZEE, 


ATTENTION has recently been directed to a vast scheme 
for enclosing the large arm of the sea on the north coast 
of Holland, known as the Zuider Zee, by a report made 
to the Foreign-office by Sir H. Howard, the British 
Minister for the Netherlands, on a Bill which was 
recently brought in by the Dutch Government before the 
States General.* Since this report was made the Bill, 
however, has been withdrawn owing to a change in the 
Ministry, but will no doubt be again brought forward. 
The Foreign-office report contains a translation of the 
Bill, and of a memorandum, made by the Minister for 
the Waterstaat, as to the history of the development of 
the scheme, with a description of the principal features 
attending the proposed works, which are the outcome of 
a Commission appointed by the Government in 1892, 
who reported on the matter two years later. Particulars 
of this report and of the works therein proposed were 
given in Tae Enatneer for June Ist, 1894, with an 
illustration showing the line of the proposed banks for 
enclosing the Zuider Zee and reclaiming the land; and 
reference was again made to the subject as recently as 
the number for May 3ist last. It is not, therefore, 
necessary to repeat in detail the particulars of the history 
of this inland sea and of the various schemes that have 
from time been brought forward for its reclamation, 
but only generally to give an outline of the works 
proposed to be carried out by the Minister of the 
Waterstaat. 

Previous to the twelfth century, the area now forming 
this arm of the North Sea was separated from it by a 
narrow neck of land, but during a very heavy storm and 
high tide in 1170, which lasted for several days, the sea 
broke through the sand hills which protected the coast, in 
several places, and the whole of the low-lying part of the 
country bordering on the river Yessel was converted into 
an inland sea, sixty miles long, leaving Texel and four 
other islands standing along the coast line, and forming 
the higher parts of the inundated land into theislands now 
known as Wieringen, Urk, Schokland, and Marken. 

Since the successful enclosure of Lake Haarlem, about 
sixty years ago, various projects have from time to time 
been brought forward for reclaiming the Zuider Zee, and 
more than one Government Commission has been 

* Diplomatic and Consular Reports, Netherlands, No 565. Report on 
the Draining of the Zuider Zee, 1401. Verslag der Staats Commissie 
Benoemd Bij Koninklijk Besluit Van, 8th September, 1892. Tot het 


Instellen Van Een Ouderzock Omtreut Ecne Afsluiting en Ecne Droog: 
making Van der Zuider Zee. Gravenhage, 1894. 








ig ee to report on the matter. The present scheme 
is based on the report of a Commission consisting of 
twenty-seven members appointed in 1892. This Com- 
mission was divided into four sections, which respectively 
investigated the matter as to its practicability from an 
engineering point of view; as to the quantity and value 
of the land for agricultural purposes that could be re- 
claimed ; as to the effect on the fishery; and as to the 
income to be obtained from the reclaimed land, and ulti- 
mate return and benefit to the State from the outlay. 

The idea of reclaiming the whole area now covered by 
water, by uniting the five islands on the coast by embank- 
ments, was abandoned as commercially impracticable, 
and a modified scheme was adopted for enclosing the 
inner portion of the sea by an embankment eighteen miles 
in length, and 18ft. high, extending from the North 
Holland coast, near the island of Wieringen, to the Fries- 
land coast at Piaam, shown by the thick line in the illustra- 
tion below, and by constructing four enclosure banks, two 
on the west and two on the east side—numbered 1, 2,8, 4— 
leaving a large inland lake 560 square miles in extent, 
into which the river Yessel and the other waterways would 
discharge ; the outflow from this reservoir into the sea 
being through thirty sluices, having an aggregate width of 
984ft., constructed in the enclosing bank. The power 
required to pump the water from the two polders first 
enclosed is put at 4330 horse-power. 

The advantages to be derived from the enclosure wil! 
be that owing to the reduced level at which the water 
will be maintained in the inland lake a better drainage for 
a very large area of low-lying land will be afforded, and the 
cost of pumping the water off the low polders be consider- 
ably re wae ; the length of coast and sea walls to be pro- 
tected will be reduced from 198 to 25 miles; direct com- 
munication will be afforded by road and railway along the 
new embankment between North Holland and Friesland, 
and by which the distance between Leeuwarden and 
Amsterdam will be shortened 35 miles. To provide for 
the navigation, as the level of the lake will be lower than 
the sea level, and all tidal influence excluded, access to 
the harbours will be obtained by dredging and deepening 
the approaches ; and a ship canal, having a bottom width 
of 65}ft., is projected to run from Harlingen along the 
Friesland dyke to a point south of the enclosing dyke near 
Piaam, where a lock 26}ft. wide and 196ft. long is to be 
constructed. The men engaged in the fishing indus- 
try, which will be destroyed by the exclusion of the 
salt water, are to be compensated for the loss of their 
occupation. 

The cost of the scheme now taken up is estimated at 
£7,916,667, of which £2,344,167 is for the great enclosing 
dyke from Wieringen to Piaam. This money is to be 
raised by loan, repayable by annual instalments of 
£166,667, spread over sixty years. The estimate for the 
complete scheme is £15,750,000. It is expected that the 
enclosing bank will take nine years to finish, and the 
enclosure of the two areas of reclaimed land on the west 





THE ZUYDER ZEE. 


DIAGRAM SHOWING PROJECTED BANKS 


side—1 and 3—first to be dealt with onpiove years, and 
for the final completion of the whole scheme thirty-three 
years. The Bill brought forward by the Government 
only contemplates the enclosure of two polders on the 
west side, the area of fertile land to be reclaimed in these 
being about 115,000 acres, leaving the reclamation of 
the two polders on the east side, containing 365,000 
acres, to be dealt with at a future time. The net renting 
value of the land to be reclaimed is estimated at £2 an 
acre, equal to £230,000 a year for the Western reclama- 
tion, and £730,000 for that on the east side. The surplus 
revenue to be derived from the present scheme after pay- 
ing interest and repayment of principal would be 
£63,333. 

The benefit to the State from the large addition of 
fertile land to the resources of the country, and the em- 
ployment that will be given during the construction of 
the works and subsequently in the management and 
tillage of the land, cannot be estimated at any money 
value, but the satisfactory results obtained by the en- 
closure of Lake Haarlem, and the large population now 
living in a district which was once not only a dreary 
waste of water, but a source of danger to the sur- 
rounding country, and even to the city of Amsterdam, 
is sufficient warrant for the expenditure of the contem- 





plated outlay. 
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ENAMELLING, 
No. IV. 
Sroves AND FuRNACEs. 

Fritting and fusing.—The best results are obtained in 
enamelling when the thoroughly ground and mixed con- 
stituents are fused together, re-ground, and then applied 
to the metal surface. In cheap enamels the grey is 
sometimes applied without being previously melted, but 
it lacks the durability which is obtained by thorough fusion 
and regrinding. In smelting enamel one of two kinds of 
furnaces may be used, viz., tank or crucible. The former 




















is better adapted to the melting of considerable quantities 
of ordinary enamel, while the latter is more suitable for 
smaller ——, or for finer enamels, as the mixture is 
protected from the direct action of the flames by covers 
on the crucibles. The number of tanks and crucibles in 
connection with each furnace depends upon the heating 
capacity of the furnace and upon the out-turn required. 
They are so arranged that all or any of them can be used 
or put out of use readily by means of valves and dampers. 


Generally, they are arranged in groups of from 6 to 12, | 


fig. 4. 









































Te 














Section on A.B. 


< 
Front View 


placed in a straight or circular line, but the object aimed 
at is complete combustion of the fuel, and the utilisation 
of the heat to the fullest extent. One arrangement is to 
have the flame pass along the bottom and sides of the 
tank and then over the top to the chimney. 

The general system in use is, however, the crucible 
system. The crucibles are made from the best fire-clay, 
and the most satisfactory are sold under the name of 
‘Hessian crucibles.” The chief objection to the use of | 
the crucibles is that of cost. They are expensive, and in 
many factories the life 
of the crucible is very 
short, in some cases not 
extending beyond one 
period of fusion. When 
this, however, is the rule 
rather than the exception, 
the results are due to 
carelessness. Sudden 
heating or cooling of the 





| Fusing generally requires only to be done once, but for 





lengthened by :—(1) Gradually heating them before putting 
them into the fire ; (2) never replacing a-frit with a cold 
mass for the succeeding one; it should first be heated 
in a stove and then introduced into the crucible ; (3) care- 
fully protecting the hot crucibles from cold draughts or 
rapid cooling. 

Melting and melting furnaces.—The arrangement of 
the melting furnace must be such as to protect the whole 
of the crucible from chills. The usual pit furnaces, with 
slight modifications, are suitable for this purpose. The 
crucible as showr at b in Fig. 8 is of the type already 
described ; at the top it is fitted with a lid a hinged at the 
middle, and at the bottom it is pierced by a 2in. conical 
hole.* The hole, while melting is going on, is plugged 
| up with a specially prepared stopper. The crucible stands 
| ona tubular fire-proof support ¢ which allows the molten 
| mass to be easily run off into a tub of water, which is 
| placed in the chamber d. The fuel is thrown in from the 
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top, and the supply must be kept uniform. From four to 
six of these furnaces are connected to the same chimney; 
but before passing to the chimney the hot gases are in 
some cases used for heating purposes in connection with the 
drying stove. The plug used may be either a permanent 
iron one coated with a very hard enamel or made from 
a composition of quartz powderand water. An uncovered 
iron plug would be unsuitable owing to the action of the 
iron on the ingredients of the mixing. 
In some cases only a very small hole is made in the 
crucible and no stopper used, the fusion of the mixing 
| automatically closing up the hole. In some other 
factories no hole is made in the crucible, and when fusion 
is complete the crucible is removed and the mixing poured 
out. The two iatter systems are bad; in the first there 
is always some waste of material through leakage, and in 
the latter the operation of removing the crucible is clumsy 
and difficult, while the exposure to the colder atmosphere 
frequently causes rupture. 
The plug used should be connected to a rod, as shown 
at Fig. 3, which passes through a slot in one half of the 
hinged lid a. When fusion is complete this half is turned 


Fig 7. 
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over, and the plug pulled up, thus allowing the molten 
mass to fall through into the vat of water placed under- 
neath. The mixing in the crucibles, as it becomes molten. 
settles down, and more material can then be added until 
the crucible is nearly full. If the mixing is correctly 
composed, and has been thoroughly fused, it should flow 
freely from the crucible when the plug is withdrawn. 


fine enamels the operation may be repeated. The run- 
ning off into the water is necessary in order to make the 
mass brittle, and easy to grind. If this was not done it 
would again form into hard flinty lumps and require much 
time and labour to reduce to a powder. 
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crucible will cause it to 
crack or fall to pieces, 
but for this there is no 
excuse. Running the 
molten material quickly 
out of the crucible and 
replacing it hurriedly with 
a fresh cold mixing is 
liable—in fact, almost 
certain—to produce frac- 
ture, not only causing the 
destruction of the crucible, but also the loss of the mixing. 
New crucibles should be thoroughly dried in a gentle heat 
for some days and then quiecley raised to the requisite 
temperature which they must sustain for the purposes of 
fusion. Sometimes unglazed porcelain crucibles special] 
[reenter with a large proportion of china-clay are sand. 
these are, however, expensive and require special atten- 
tion during the first melt. The life of all crucibles can be 














Enamelling Shop 





A careful record should be kept of the loss in weight of 
the dried material at each operation. The weighings 
should be made at the following points :—(1) Before and 
after melting ; (2) after crushing. 

The time required for melting varies greatly, but from 
six to nine hours may be considered as the extreme 





limits. Gas is now coming into considerable use for 
raising the necessary heat for melting. The generator 
may be placed in any convenient position, but a very good 
system is to have it in the centre of a battery of mutfiles, 
any or all of which can be brought into use. When 
quartz stoppers are used there is considerable trouble in 
their preparation, and as each new batch of material 
requires a fresh stopper, wrought iron stoppers have been 
introduced in many factories. These are coated with an 
enamel requiring a much higher temperature of fusion 
than the fundamental substance, and this coating prevents 
the iron having any injurious action on the frit. 

Fusing.—For fusing the enamel muffle furnaces are 
used; these furnaces are simple in construction, being 
designed specially for:—(1) Minimum consumption of 
fuel; (2) maximum heat in the mufile; (3) protection of 
the inside of the rouffle from dust, draughts, &c. 

The muffle furnaces may be of any size, but in order to 
economise fuel, it is obvious that they should be no 
larger than is necessary for the class and quantity of work 
being turned out. For sign-plate enamelling the interior 
of the muftie may be as much as 10ft. long by 5ft. wide by 
3ft. in height, but a furnace of this kind would be 
absolutely ruinous for a concern where only about a 
dozen small hollow-ware articles were enamelled at a 
time. The best system is to have two or three mufile 
furnaces of different dimensions, as in this way all or 
any one of them can be brought into use as the character 
and number of the articles may require. The temperature 
throughout the muffle is not uniform, the end next to 
the furnace being hotter than that next tothe door. In 
plate enamelling it is therefore necessary that the plates 
should be turned so that uniform fusion of the enamel 
may take place. In the working of hollow-ware the 
articles should be first placed at the front of the 
muffle and then moved towards the back. The front 
of the furnace is closed in by a vertically sliding door 
or lid, and in this an aperture is cut, through which 
the process of fusion can be inspected. All open- 
ings to the muftle should be used as little as possible ; 
otherwise cold air is admitted, and the inside tempera- 
ture rapidly lowered. 

Fig. 4 shows a simple arrangement of a mufile furnace ; 
a is the furnace itself, with an opening e through which 

3 the fuel is fed; 6 is the 
Fig 8. muffle, c shows the fire- 
bars, and d the cinder 
box, f is a rest or plate 
on which is placed the 
articles to be enamelled. 
The plate or petits on 
which the articles rest 
while being put into the 
muffle should be almost 
red hot, as the whole heat 
of the muffle in this way begins to act immediately on the 
enamel coating. The articles inside the mufiles can be 
moved about when necessary, either by a hook or a 
pair of tongs, but care must be taken that every part 
of the vessel or plate is submitted to the same amount 
of heat. 
In Figs. 5, 6, and 7 are given drawings of an ar- 
rangement of furnaces, &c., connected with an en- 
amelling factory at present working. The stoves shown 
in Fig. 5 are drying stoves fired from the end by 
charcoal, and having a temperature of about 160 deg. 
Fah. Fig. 6 shows the arrangement of the flues for the 
passage of the gases round the fusing oven. The section 
through the line A B, Fig. 5, as shown in Fig. 7, and the 
section through the frit kilns, as shown in Fig. 8, are 
sufficiently explanatory. The frit kilns and the fusing 
oven flues both lead to the brick chimney, but the stoves 
are connected to a wrought iron chimney shown in Fig. 6. 
Another arrangement would have been to have so 
arranged the stoves that the gases from the frit kilns 
could have been utilised for heating purposes. 
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CALCULATING THE STRESSES IN HINGED 
ARCHED RIBS. 

By Cuarces Lean, M. Inst. C.E. 
Tur general form of rib dealt with in this article is that 
shown on Diagram 1, page 234. It has braced spandrils, 
and is hinged at the springings and the crown. In conse- 
quence of the structure having what are sometimes called 
redundant members, 7.e., diagonals crossing each other, 
and having five members meeting at one point in several 
places in the top and bottom members, ordinary graphic 
methodsare frequently inapplicable ; and for ordinary office 
work higher mathematics are too elaborate and take too 
much time. The method given in this paper requires only 
the ordinary rules of arithmetic, and provides coefficients 
applicable to other ribs, of any spn, depth, or propor- 
tion, and amount of live to dead loads. 
To make a set of calculations of the stresses in the 
members of a rib as above described, the following steps 
should be taken :— 
(1) For the rib as shown in Diagram 1, substitute 
two as shown in Diagrams 2 and 3, one having the 
diagonals pointing up to the abutments, and the other 
having them pointing down to the abutment. Allow each 
of these ribs to carry half the load. 
(2) Ascertain the amount of pressure on each abut- 
ment. 
(3) Ascertain the amount of the horizontal thrust at 
the springing. 
(4) From these two—horizontal and vertical—forces 
the horizontal and vertical components of the stresses, 
and all the members of the rib can be ascertained by 
addition, subtraction, and reduction. It will be found 
convenient to find the stresses in Diagram 2 first, 
working from the springing to the crown; and those 
in Diagram 8 afterwards, using the results found for 
the middle members which are common to both diagranis, 
and working from the crown to the springing. The proof 
of the accuracy of the work is thatin each case the forces 
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acting on any point of intersection of the members are in manner after the second or right half of diagram Fig. 2 | curve, and the following are the dimensions of the variou 
equilibrium. is completed by working from the crown to the right | parts :— 
(5) Having thus completed the stresses caused by the | abutment. Span : Rise :: 25 : 6. 
half-load on the forms of rib shown on Diagrams 2 TaBLE ILL. Length of bay : thickness at crown :: 25 : 6. 
and 8, they may be added together, and will give the Span = 200; Rise = 48. 
stresses caused by the whole load on the complete struc- & 2 | Calculation of the horizontal | Calculation of the vertical pte ening = - 
ture shown on Diagram 1. $S3e | components of the stresses. | components of the stresses. I ane f end v 5 i me re 
The following example will explain and illustrate the | = § ¥ | —_—_— Recielsapiuemmanpets ; be Te eng es 
process above described :— = ory Particulars of | Amount Particulars of the | Amount ” ” = 18. 
Step 1.—The unit of load per bay of span is for con-| = * 2 | bc : —— tact ” ” a % 
venience divided into twice as many parts as there are | Diagram No. 2.—Gives the stresses in a similar arched 
bays in the rib, which gives sixteen parts per unit for the ig es ; be ee : ; rib to No. 1 diagram, but with half the load per bay only, 
complete rib, as shown in Diagram 1, and eight each for J As on Diagram 2 | + 124 As on Diagram2 | + 3 and having the diagonals pointing down to the abutments 
Diagrams 2 and 8. E | Ditto. | + 83 Ditto. + 1 removed. The dimensions are the same as for Diagram 
Step 2.—To find the amount of the load going to each FE Sasa aes ar 84 x 9ver. _| . 3 No. 1. 
abutment, write the amounts for each bay in a table as | ete 8 ae $” Shor. ; Diagram No. 3.—Gives the stresses in a similar arched 
below. Take the loads shown on Diagram 2 :— 0 None — gy es oa. rib to No. 1 diagram, but with half the load per bay only, 
NW’ | 3 x Zo hor. a 8-243 i and having the diagonals pointing up to the abutments 
TABLE I, 18 ver. wi ; +d a ; removed. The dimensions are the same as for Diagram 
i.e me of pestis ie" Number of parts in | Numt kad arts f G 83 + 4) ee 12} 12} a = mort = + 7} ee: 
a lead going to | each load, pate ram, “ak oad Bn om | 2ohor. : Diagram No. 4.—This gives the complete coefficients 
left abutment. reading left to right. right abutment. M None — 74 - (3+ 3) = 13. | for an arched rib with eight bays; those for live load 
mmm saber : ere me gs, 25hor. ie a : a being on the left half, and those for dead load on the 
- 3 : 4 aS gee 4 #4 - = a3 right half of the figure. _ The dimensions of the parts 
6 8 » H 124 + 401 + 1744 1714 x ZL vere — 14, | are the same as those of Diagram No.1. Note.—Except 
Fi 8 3 sei i al aa ‘rin the horizontal portion of the top member, tbe coefti- 
: : 4 K ae 147, -(74-+64) = : cients are the vertical components of the maximum 
. ; 7 pee ’ =e a stress in each member, and are available as explained 
a 0 0 Yl) tes 5 ae 3), ee: 7; | for any other rib with eight bays. For the horizontal 
0 0 0 ae VEE: portions of the top member the coefficients are maxi- 
ee ae ee een ae I None 8 load =/|+8 mum horizontal stresses, and must be multiplied by 
Total 30 parts on Total 40 on rib. Total 10 parts on A ‘ona Wana : span of proposed rib |, 6 
left abutment. right abutment. B ee ae 38 rise of proposed rib 25° 
c 3z, + 49h = 8} ' iz Diagram No. 5.—This gives the complete coefficients 


The fourth load from the left may be said to ‘ divide,” 
six parts going to the left, and two to the right. A 
similar result will be arrived at for Diagram 3. 

Step 3.—The horizontal thrust of the rib under a special 
loading as that in Diagrams 1—3, is equal to the sum 
of the moments of all the loads between one abut- 
ment and the ‘ divide,” divided by the vertical height of 
the curve of equilibrium at the “divide.” It may, how- 
ever, be ascertained in the following manner, which is 
more simple :—Consider each half of the structure to be 
abeam supported vertically by the hinges at crown and 
abutment. Estimate the sum of the vertical pressures of 
the two beans at the crown, plus the load there, and con- 
sider this load to be supported by the two halves of the 
rib as two struts, thus— 


HINGE 


2 
v 
t 


RIST 


SPAN = 200 





The total load at apex will be: 


From left beam (j + 4 + #) » 8 . =12 
From right beam : = 0 
Load at centre 8 

20 


20 parts x 200 span 


= 20%. 
4 x 48 rise ‘ 


The horizontal thrust will be 

Step 4.—Commence with Diagram 2, tabulating the 
work in the form shown in Table 2. By following 
the arithmetical operations there given consecutively, it 
will be seen that the figures given in the diagram are 
obtained by addition, subtraction, and reduction from the 
horizontal and vertical forces at the abutment. This 
table relates to the left half of the rib; the figures for the 
right half are to be found in the same manner, but by 
working from the right abutment. 


TABLE II. ¢ 


Calculation of the vertical 
component of the stress. 


Calculation of the horizontal 
component of the stress. 
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Particulars of the | Particulars of the 





| Amount. 











process. | Amount. process. 
This equals the 2l ver. 35 - 
H 1 903 | 90%. a 2m ar 
hor, thrust I + 20% 20; tne Sh! 174 
I None 30 - 178 = 125 
J 1 2 hor. _ ri) 3 32 124 @ =a 11 
33 ver. 22 F “ ss 
G 20% - 3g, 1744 | 1734 x Lever 10, 
K iii aa 25 hor. 
97 | 175 + 45-10, = 11% 
L ah 25 hor. =e 461 We 9 3.6 
: 18ver. | “ ) ai = m 
F | 1799-493 =| + 195 | 143 x 2 =| + 
M ; 25 hor. | i 
None | 10, + 3%, - 44= | + 93 
N | 14 » 25 hor, Ex 1 | ot 8 = ~<a 
9 ver. ; z 
Dy Me « g: | 8px SV 141 
‘ 2-9 be °” 2hor. | 
None 44+13-1=]+5 
P | 3 x hor. _ | 1194 52 5 | 43 
6 ver. a | 
A Same as J, but + | + 34", None | 
Bo] Sf + 484 | + 83 ; 
c | 83 + 4h + 124 ‘ - 








The stresses in the members P and E will be the same 
for either form of diagonal shown in the two diagrams 
2and 3, and having obtained them for Diagram 2 as 
above, they can be inserted in Diagram 8, and used 
a8 a basis for the process as shown in Table 3. This 
Table 8 refers to the left half of the rib, as did Table 2; 
the figures for the right half are to be found in the same 





Step 5.—This consists only in adding together for each | 
member the horizontal and vertical components respec- 
tively as above obtained. They form, as will be seen, the 
figures in Diagram 1, and the proof that the work 
has been correctly performed, and that the system 
gives the required results, is that all the forces act- 
ing on any point in the structure are in a condition of 
equilibrium. 

The results thus obtained are horizontal and vertical 
components, and are the actual stresses in those members 
which are horizontal or vertical. The actual stresses in 
the inclined members are found by multiplying the ee 
ss) by the length of the member, and dividing 

hor. distance 
by the io distance 

It would, ‘of course, be very laborious to go through 
such a process as in the example above for all ribs and 
positions of the live load, but the figures once ascertained 
as above are really coefficients applicable to other ribs, 
the only conditions being that the rib to which they are 
applied have the same number of bays in the span, and 
have the lower or arched member of a similar curve to 
that for which the stresses or coefficients were calculated. 
To make a set of calculations for a new rib from these 
coefficients, calculate the load per bay to be carried ; 
multiply this by the coefficient, and divide by twice the 
number of bays in the span; the result will be the 
horizontal or vertical component of the stress in the 
member, according to the coefficient, vertical or hori- 
zontal, which has been used. If, however, the horizontal 
components are used, the results will require to be cor- 
rected for the proportion of span to rise as hereafter 
described. 

As long as the curve of the bottom member in any 
rib, for which the stresses are to be calculated, is similar 
to that used in arriving at the coefticients, the vertical 
components of the stresses do not vary, whatever the 
proportion of span to rise may be. 

In Diagrams 1—6, the curve of the bottom member 
is a parabola; that is, the points of intersection of the 
bracing with the bottom member lie in a parabolic curve. 

With the exception of the top member there is a vertical 
component for every member, and these can therefore be 
used as coefticients, discarding the horizontal components 
for these members. 

The horizontal components vary as the span ~ rise, 
and for the horizontal portion of the top member it 
is therefore necessary to multiply the coefficient by 
span of proposed rib rise of coeflicient rib 
rise of proposed rib 


\ between its extremities. 


span of coefficient rib © 

In order that the hinge at the crown may act properly, 
it is necessary that the member shown by dotted lines 
near the crown should not take any of the stresses now 
under consideration. 

On Diagrams 4, 5, and 6, complete sets of these 
coefficients are given for ribs with eight, ten, and twelve 
bays to the span respectively. 

These coefficients have been selected from complete 
sets of diagrams covering all positions of the live load, 
and are, for each member, the coefficients of the maxi- 
mum possible stress in any member caused by the live 
load. These live load coefficients are given on the left 
half of the diagrams, and dead load coefficients on the 
right-hand half. 

In calculating the amount of load to be carried per bay 
of the rib, the amounts due to live and dead load respec- 
tively should be kept separate. The former should be 
multiplied by the live load coefficient, and the latter by 
the dead load coefficient, and the sum of the products 
should be divided by twice the number of bays in the rib. 


DeEscRIPTION AND EXPLANATION OF THE D1aGRAMs. 

Diagram No. 1.—This gives the stresses in the 
several members of an arched rib with braced span- 
drils, having eight bays, and being loaded as shown. 








The joints in the lower member lie in a parabolic 


fora rib with ten bays, in a similar manner to that 
described under Diagram No. 4 for eight bays, but the 
fraction ;°; must be replaced by}. The following are the 
dimensions of this rib :— 
Span = 200; Rise = 50. 
Thickness at crown 4 


Length of one bay = 20. 
End vertical = Ge. 
Next ” = 36. 
— 2 

” ” =— on 
” ” = 12. 
= @ 


Diagram No. 6.—This gives the complete coefficients 
for a rib with twelve bays, in a similar manner to that 
described under Diagram No. 4 for eight bays, but the 
fraction ;°; must be replaced by }. The following are the 
dimensions of this rib :— 





Span = 288; Rise = 72. 
Thickness at crown = 6. 
Length of one bay = 24. 
End vertical = 78) 
Next ,,; = 56] The joints of the 
” ee = 38| bottom member 
= 24/ lieina parabolic 
= 14] curve. 
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THE BRITISH ASSOCIATION. 





WE now intend giving a brief record of the doings of 
Section G, Engineering. This section, first housed in the 
inclement engineering lecture theatre of the University of 
Glasgow, was transferred to the Moral Philosophy class 
room. It started work on Thursday, the 12th of Sep- 
tember, and, with an interval lasting over Saturday and 
Sunday, terminated its labours late on Tuesday, the 17th. 
During its period of activity it was the recipient of twenty 
communications, in addition to the address ofits president, 
Colonel R. E. Crompton, who occupied the chair each day 
of meeting. 

The presidential address to the section treated 
mainly of some of the interesting problems pre- 
sented by recent developments in means of loco- 
motion on land, and incidentally of standardisation 
and interchangeability, and of the National Physical 
Laboratory. The President was of opinion that the speed 
limit of railways of the present system of construction 
is reached at about sixty-five or seventy miles an hour; 
that the contemplated high-speed service at speeds of 
over one hundred miles an hour, using electric haulage 
and light trains, will more nearly resemble the tramway 
service than our present express trains at infrequent 
intervals. But increased oscillation, vibration, and noise 
have to be considered in connection with the extreme 
speeds. He foresaw that anyway English engineers will 
be at a disadvantage as compared with American and 
continental engineers, with any high-speed services, owing 
to topographical conditions. Street traffic and congested 
roads next received attention. He thought much good 
could be effected by enforcing the rule of the road, and 
make slow-going vehicles keep to the near side, the central 
portions of the road to be used when overtaking other 
vehicles, and heavy traffic after a certain hour to be rele- 
gated from main to side thoroughfares. With regard to the 
carrying capacity of passenger conveyances, his inquiries 
indicate that it is generally admitted that the maximum 
carrying capacity of an electrical tramway in one direction 
is 4000 passengers per hour carried past any given point; 
that a full-gauge suburban or metropolitan railway 
crowded to its fullest extent cannot carry more than 
12,000 passengers per hour. But most of us have often 
seen large crowds taken away from a point of attraction 
by omnibuses and horse-drawn vehicles, and have noticed 
that the crowded omnibuses almost touch one another 
and yet can go ata fair rate of speed, and at eight miles per 
hour speed 14,000 passengers can be carried from a given 
point per hour. Tramways, besides sundry incon- 
veniences, could not be increased in existing thorough- 
fares without considerably reducing the total road carry- 
ing capacity ; perhaps a motor-car service on well made 
roads will solve the passenger traffic problem in 
great centres. Since the introduction of railways, 
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however, our roads have been neglected and need over- 
hauling to meet the motor-car traffic, which will extend 
far beyond the suburbs. The position and character of 
the motor car was reviewed by Colonel Crompton, and 
various suggestions made. Then, referring to engineer- 
ing matters, we have, he said, lost our supremacy, and 
this he attributed to our want of standards; the American, 
for instance, invariably manufactures goods in large 
quantities to standard patterns ; he lavishes his expendi- 
ture on special machinery to produce every part sufli- 
ciently accurate to dimension to secure thorough 
interchangeability, by which the cost of erecting, &c., is 
much reduced and a speedy output ensured. We do not 
do this to anything like the same extent, and consequently 
cannot meet demands, and orders go elsewhere. The 
moral to be drawn is that we should standardise our 
types more, and that Government aid should be invoked. 
The Colonel's views on these points have already received 
attention. 

Mr. D. H. Morton commented on “ The Mechanical 
Exhibits in the Glasgow Exhibition.” The display of ship 
models was probably the finest demonstration of Clyde 
naval architecture and shipbuilding ever seen; the loco- 
motives, although only four in number, were almost 
perfect examples of their builders’ art; the iron and steel 
exhibits, especially the cast steel, were excellent in their 
way. But the representation in other engineering de- 
partments, amongst others British tools, marine engines, 
electric traction matters, were disappointing and inade- 
quate. 

Mr. J. R. Wigham’s “Long Continuous Burning 
Petroleum Lamp for Buoys and Beacons” was described 
by the inventor. To obviate the inconvenience and 
personal attention incident to the charring and trimming 
of the wick as usually burnt, by the suggested arrange- 
ment a long wick is employed and is caused to pass 
over a small roller placed at the burner of the lamp, so 
that the flame burns from the curved surface at the top. 
One end of the wick is attached to a float, which sinks at 
arate regulated by a drip valve and draws the wick with 
it; hence a new part of the wick is continuously pre- 
sented to the action of the flame; no charring ensues and 
no trimming is necessary. 

The same author has introduced, and spoke of, “A 
New Scintillating Lighthouse Light.” The lenses are 
placed in relative position, and are made to revolve at 
a proportional speed in such a way that the impression 
of the flash of one beam remains on the retina until 
that of the succeeding beam takes its place, the effect 
produced being a continuously-visible pulsating light, 
intermittently augmented in intensity and the incon- 
venience of the periods of darkness in the ordinary flash 
light is avoided. 

Mr. J. E. Petavel read a paper on “A Recording 
Manometer for High-pressure Explosives,” in which the 
spring of the ordinary indicator was replaced by a metal 
cylinder, the travel of the piston being in this way 
limited to the amount allowed by the elastic compression 
of the metal. Its working was demonstrated. 

Professor Hele-Shaw read the ** Reportof the Committee 
on Resistance of Road Vehicles and Traction.” At the 
first meeting it was decided that an experimental car and 
dynamometer were necessary ; that to obtain results in 
different types of roads trials should be conducted at 
three centres, Aldershot, Cupar in Fifeshire, and Liver- 
pool ; that the committee should extend the scope of the 
inquiry to the effects of different kinds of vehicles upon 
road surfaces of different kinds not alone employing 
different kinds of tires, but varying also the loads and 
speeds, and ascertaining also the relative effect upon roads 
of different kinds of mechanical traction and the best 
type of road for this purpose. Mr. J. Brown, of Belfast, 
has altered his viagraph to make it suitable for carrying 
out the experiments ; in its altered form the actual contour 
of the road or surface upon which any experiments are 
conducted can be clearly indicated at the same time 
that the actual resistance is being recorded by the 
dynamometer. Moreover, Sir David Salomons has lent 
the committee a motor car for an indefinite period to 
alter as they please, defraying the cost so far himself. 
The committee have also decided to raise a sum of about 
£1000, and have obtained from the General Committee 
of the British Association the necessary ruling to do this. 
This is the first time that this permission has been 
granted in accordance with rule 1, relating to notices 
regarding grants of money by the Association. 

Mr. Norman D. Macdonald considered “ Railway Stock, 
Present and Future,” from an amateur point of view. 

Mr. P. Bunau-Varilla dealt with ‘‘The Panama Canal,” 
more particularly as to its relative advantages as com- 
pared with the Nicaragua route. The latter, he claims, 
is longer, has more curves and of smaller radius, and 
requires a much deeper cutting at the maximum point. 
The route, too, is subject to winds, to currents, and what 
would be still more disastrous to an enterprise entailing 
the maintenance of concrete work, dams, and locks ; it is 
much frequented by earthquakes. He gives his unquali- 
fied support to the Panama scheme, of which he was 
engineer-in-chief. 

The Earl of Ross had a note on “‘ A Leaf Arrester, or 
Apparatus for Removing Leaves, &c., from a Water 
Supply,” which is to prevent choking and interruption 
when the supply is used for power. The apparatus con- 
sists of a cylinder of wire gauze, of 4ft. diameter and 4}ft. 
height, setin an opening in a vertical diaphragin extending 
across the supply drain and revolving twice in a minute 
or so round a vertical axis. The current flows through 
the gauze cylinder in a horizontal direction. The leaves, 
carried down with the current, attach themselves under 
pressure of the stream, are carried round till they reach 
the diaphragm, which on that side is double, with an 
intervening space of some 10in., which is connected with 
the tail-race ; and at this point, the current through the 

gauze being reversed, the leaves are detached and are 
carried by a portion of the water towards the tail-race. 
Four or five per cent. of the supply is ample for conveying 
the leaves; probably much less would suflice. A very 


few leaves get past and on to the screen, but so few that 
they give no trouble. The apparatus has also been con- 
structed of the disc form, and also asa cylinder on a 
vertical axis, the water entering all round, except along 
one vertical section connected with the tail-race as before, 
and bearing vertically downwards round the axis, but 
only as working models, and on this scale they are even 
more effectual in their action. But there seemed no 
sufficient reason for modifying the full-sized apparatus, 
which has now been in action for nearly a year, and has 
given complete satisfaction. 

Mr. Killingworth Hedges, in a paper on “ The Protec- 
tion of Buildings from Lightning,” compared continental 
and American practice, and gave an account of his re- 
arrangement of the system used at St. Paul’s Cathedral, 
where the conductors, erected as recently as 1872, were 
found to be totally inefficient, both as regards the con- 
ductivity of the joints and the resistance of the earth 
connections. In the plan recommended, both for this 
installation and for the more recent one at Westminster 
Abbey, the number of ordinary conductors from air to 
earth has been greatly increased, and, besides these, 
horizontal cables are run on the ridges of the roofs and 
in other prominent positions so as to encircle the building, 
being interconnected to the vertical conductors wherever 
they cross one another. The horizontal cables are 
furnished at intervals with aigrettes, or spikes, which are 
invisible from the ground level, and are designed to give 
many points of discharge. At the same time they, in 
conjunction with the cables, would receive any side flash 
which might occur should any portion of the building 
receive a direct stroke of lightning. 

He has designed a special joint-box to replace the 
unreliable soldered joints for conductors; also where 
there is difficulty of sinking an earth plate of sufficient 
area a special form of tubular earth has been designed, 
which takes up little space, and, mcreover, can be con- 
nected with the rain-water pipes if suitable moist ground 
is not available to give the desired low electrical resist- 
ance. The author remarked on the large amount of 
damage done to property owing to inefficient provision 
of lightning-conductors, and the way this question is 
neglected by architects. Various speakers agreed with 
the author on the latter points, but were inclined to 
exonerate the architects from blame, until engineers had 
decided on the correct practice to be adopted for protec- 
tion from lightning. 

‘* The Commercial Importance of Aluminium ” was the 
subject of a paper by Professor Ernest Wilson. The 
present position of the aluminium industry may be 
gathered from the fact that in 1900 no less than 5000 
tons of the metal were produced by plant having a com- 
bined output of abdétié 25,000 horse-power, representing 
a capital of over £2,000,000. All this aluminium may be 
said to be produced by the electrolytic process. The 
process was patented in 1886-87 by Hall in America, and 
Héroult in England and France. In 1888 Hall was at 
work with it on a commercial scale at Pittsburgh; in 1891 
the plant was removed to New Kensington, and was 
gradually enlarged to 1500 horse-power, and in 1894 
works of 5000 horse-power were erected at Niagara Falls, 
and now the company are installing two new turbines. 

Taking specific gravity as a measure of value, aluminium 
is cheap when it costs less than 3°37 times the price of 
copper. Aluminium containing per cent. 0°31 of iron 
and 0°14 of silicon, weight for weight has an electric con- 
ductivity double that of copper; that is, for electrical 
conductors half the weight of material would do the 
same amount of work, an important factor when trans- 
port and supports are taken into consideration. The 
conductivity of a number of aluminium alloys has been 
tested at King’s College, London ; the results are to be 
published later on. The commercially pure aluminium 
alluded to above has, when in the form of wire *126in. 
(3°2 millimetres) in diameter, a breaking load of 28,200 Ib. 
(12-6 tons) per square inch, a limit of elasticity 19,376 lb. 
(8°65 tons) per square inch, and percentage extension 
‘19 within the limits of elasticity, with an applied force 
of 16,250 lb. (7*2 tons) per square inch. Alloying this 
aluminium with copper, zinc, nickel, or iron in varying 
proportions to the extent of about 2 per cent. increases 
the tensile strength at the expense of conductivity. It 
may be here mentioned that the tensile properties of 
aluminium are increased by rolling, hammering, or draw- 
ing. In testing wires, therefore, different results may be 
obtained from the same material by varying the amount 
of drawing down. 

The light aluminium alloys can have a limit of elasticity 
exceeding that of copper ; their percentage of extension is 
about twofold that of copper; and the linear coefficient 
of expansion is greater than that of copper. In fact, 
the factor of safety with regard to the elastic limit is 
greater than in copper under the same conditions. It is, 
therefore, highly suitable for conductors of electricity. 
Of course it exposes a greater surface to wind pressure 
than copper of the same conductivity, but the tensile 
strength may compensate for this. Electric glow is 
reduced in aluminium wires. There are many long- 
distance transmissions with aluminium conductors. On 
a twenty miles installation at the Snoqualmie Falls by 
Seattle, U.S.A., there are 139,0001b. aluminium, the 
horse-power is 12,000, the voltage 30,000. Blue Lakes 
transmission is forty-three miles long, with poles 132ft. 
apart; and in the new line 1,000,0001b. of aluminium 
will be required, in the form of stranded con- 
ductors, jin. in diameter. At Kansas City there are 
76 miles of aluminium cable for the electric railway. The 
Niagara Falls Power Company has a second line to Buffalo, 
the current is three-phase, and there are three aluminium 
cables each of thirty-seven strands. The space between 
the poles, which in the old copper lines is 75ft., averages 
112}ft. in the aluminium line. For joints there are suc- 
cessful mechanical joints; moreover, with care, alumi- 
nium soldering is rendered easy. Aluminium can be 
melted in plumbago or sand crucibles without deteriora- 
tion at temperatures not exceeding 629 deg. Centigrade, or 








1160 deg. Fah. Aluminium is very ductile, and can be 


easily rolled or forged, drawn or stamped; the metal 
becomes harder the more it is worked. The hardness 
also varies with the purity, the purest being the softest, 
Aluminium bronzes are well known. Aluminium added 
to iron or steel, in quantities of 2 1b. to 5 lb. to the ton, 
keeps the metal more fluid in the ladles, prevents blow. 
holes, and increases toughness and ductility. The uses 
of aluminium are very numerous. Probably the widest 
field is still in the purification of steel and iron. [jt 
appeals to the public as a material for constructing cook. 
ing utensils. It is not brittle like cast iron, nor does jt 
rust like tin-plate. It is used for internal fittings for ships 
instead of wood, for motor-car parts, and boiling pans for 
confectionery. The Admiralty employ it, and on the 
Continent soldiers are equipped with it when possible. It 
is used in a modified form of lithography as a substitute for 
solenhofen. We have seen that with the increasing price 
of copper, aluminium is being used largely for conductors 
of electricity. It can be used for roofing houses. There 
is no reason why it should not be used to replace the 

resent heavy bronze coinage. It wears beautifully 
bright and clean, and is sufficiently hard for this purpose, 

Sir William Preece said he had not found aluminium 
a success for telegraphic purposes, the wire drawn down 
was not uniform in its texture. Its lightness would make 
it invaluable where transport was difficult ; for example, 
in South Africa, where native porters alone were ayail- 
able. The President's experience in aluminium tubes 
and plates was that they could not obtain in practice with 
any certainty aluminium having the strength and elas. 
ticity given in the paper. Professor Wilson, in reply, 
remarked that aluminium was better for large electrical 
conductors than for wires, that it was not suitable for the 
hulls of ships owing to the action of salt water on it, that 
soldering aluminium required skill. 

Mr. R. Lockhart Jack spoke about “ Bridges in China,” 
which exhibited considerable skill in the use of materials, 
and as a field for scientific investigation would yield 
results of great interest. 

Mr. J. Dillon described his method of taking soundings 
and recording them by photography. 

Mr. Vaughan Cornish dealt with ‘“‘ The Size of Waves 
Observed at Sea.’’ The mean height of waves measured 
by various observers was given as 27°32ft. for 
hurricanes, 20°O7ft. for strong gales, 14°7ft. for 
gales, 9°42 for strong breezes. The highest waves 
in deep water were recorded during storms, the 
longest being swells encountered in calmer atio- 
sphere. The numbers given are about half the 40ft. or 
50ft. waves spoken of by seamen, which was their estimate 
of the average size of ordinary maximum waves. He 
suggests in future it would be well to record not only the 
general average height but also the height of the ordinary 
maximum wave ; this would do away with much apparent 
discrepancy between accounts of the size of the waves 
at sea. 

The report of the Committee on the small screw gauges 
was read by Mr. W. A. Price, and showed that although 
last year’s recommendations of the alteration in the 
British Association small-screw gauge for the use of 
instrument makers had attracted much attention, yet no 
set of gauges or tools of the new thread had been sub- 
mitted to the Committee, and so far the recommenda- 
tions had had no practical result. 

Professor George Forbes explained *‘ a portable folding 
range finder, for use with infantry." The instru- 
ment is a one-man portable-base range-finder. It 
consists of a folding aluminium base 6ft. long, and 
a field glass; the base is a square tube hinged at 
the middle, each half having ateach end a double-reflecting 
prism. The rays of light from a distant object strike the 
outer pair of these four prisms, and are reflected by the 
two middle prisms into the two telescopes of the 
binocular fixed to the base in directions parallel to the 
original rays. By means of a wire in each telescope-—- 
one fixed and the other adjustable—the angle between 
the original rays can be measured, using both eyes in the 
observation. From this measurement the distance of 
the object looked at can be gauged to within 2 per cent. 
at 3000 yards. The apparatus has been tested with 
success up to three miles. 

Professor Stroud said this range-finder was not suit- 
able for marine work. Professor Barr did not think 
binocular vision so accurate as the method of single 
coincidence ; in the Barr and Stroud instrument where 
one eye made the observation the other was on the scale. 
Military authorities desire an instrument to use like a 
telescope to pick up an object. The President referred 
to the deficiency of range-finders in South Africa, and 
the way officers surmounted the difficulty by taking a 
theodolite and bicycle and making a hurried survey. 

Mr. Mark Barr, in his paper on ‘‘ Machinery for En- 
graving,” reviews the progress of the typographic art 
from early times to the present, commenting particu- 
larly on the appliances used and the mode of preparing 
them. He explained, with the assistance of lantern 
slides, the beautifully designed tools now used in the 
making of type. 

Mr. C. R. Gerrard, President of the Cycle Engineers’ 
Institute, dilated on‘ Some Recent Developments in Chain 
Driving.’ A chain, he said, is a numoer of bearings 
linked together. Tradition associates chains and chain 
driving with castings and contrivances hooked together 
with their bearing surfaces exposed, but really success- 
fulchain driving can only be done with correctly designed 
machine-made chains. In construction of the modern 
roller chains none of the hardened parts are in tension, 
the side links get all the tension; they are generally 
made from cold-rolled Siemens steel, showing 60 to 65 
tons per square inch in the cold-rolled state. The 
rollers are generally bored and turned from light-drawn 
rods, and hardened usually by case-hardening. The sleeves 
are sometimes made the same way as rollers; sometimes 
swaged up from cast steel strip and hardened. The rivets 
or studs in the author’s works are made from wire, 
carbonised to a depth of almost one-sixth of the 








diameter, the centre portion being soft low carbon steel 





etal 
less 
est, 
ded 
ion, 
ow: 
ISeg 
lest 


lips 


cw WwW = @ 


Sept. 27, 1901 


THE ENGINEER 


327 








— 
= 


In hardening, if the articles are taken direct from the 
cementing pots at 1000 deg. Cent. and plunged into cold 
water, a coarse crystalline grain is obtained ; if these are 
heated again without carbon to “cast steel heat” and 
then quenched, the fracture is much finer grain, and the 
surface much harder. These bearing surfaces of highly 
carbonised steel, correctly treated, are highly com- 
mended by the author. The links are punched out cold 
from strip showing 58 tons per square inch, and show 
themselves 87 tons per square inch; the punching and 
shape of the eye would account for the difference. Com- 
paring block with roller chains, the latter are more 
efficient. The roller has the same dirt and grit to con- 
tend with, and the same very small area of contact, but 
the movement does not take place between the outside 
of the roller and the tooth; the roller sticks and binds 
on the tooth under the pressure, and its larger and 
better protected area, viz., between the inside of the 
roller and the sleeve, gives the movement during the 
creep under pressure. 

The parts of the chain must be fitted well together, and 
proper arrangements made to compensate for wear, the 
durability is then excellent. The author has observed a 
bicycle chain do 5000 miles, ridden in 50 days net, with- 
out it being necessary to adjust the chain, and the chain 
was exposed. It must be remembered that an ordinary 
bicycle chain takes loads from zero to 600 lb. The area, 
taking the product of the length, generally 300, into the 
diameter, say *170in., is ‘051 square inch ; therefore, the 
pressure per mauene inch reaches 11,765 Ib. (or 8°3 kilos. 
per square millimetre). When the load on the chain is 
only 400 Ib., then the pressure is 7843 lb. per square 
inch (or 5°5 kilos. per square millimetre). Speeds up to 
1400 revolutions per minute are recorded for chain gear. 
To prevent backlash incident to quick reversing with a 
single chain, it is suggested to use two chains, one to 
drive in one direction, one in the other, with an auto- 
matic take-up in the shape of two “ free wheels” reversed. 

Lord Ross drew attention to an improved lubricator 
for chain gear. The President pointed out that there was 
a future for chain transmission ; he knew of speeds up to 
1400ft. a minute; moreover, chains made up two years 
ago went out of pitch very rapidly, but now chains could 
be made which did not go out of pitch at all. The author 
remarked that the limit of speed was reached when the 
hammering of the links on the sprockets became excessive, 
particularly in the case of heavy chains. 

Mr. J. W. Thomas stated in his paper on “ Air Currents 
in Churches,” that the cold air from the top of high build- 
ings compresses the layer of air beneath, keeping it sta- 
tionary near the floor for some seconds; subsequently an 
up current forms, the result being alternating air currents 
at intervals of about half a minute. These upset the 
ventilation of high buildings, causing the products of 
respiration to be breathed again. 

At the meeting some commendatory remarks fell from 
the President and Sir Frederick Bramwell in reference 
to the Glasgow Harbour Tunnel. 








THE NOTTINGHAM TRAMWAYS. 


Tue very comprehensive system of tramways at Notting- 
ham, partly constructed by the Corporation and partly 
taken over from the Tramway Company, is now nearing 
completion. So remarkable has been the growth of the city 
and its suburbs of late years that some general scheme of 
tramway communication had become absolutely necessary. 
The very hilly and broken surface of the borough made 
animal traction little remunerative on many routes, so much 
power being required that high fares were indispensable. At 
this juncture the Corporation decided to bring the powers of 
electricity to bear, and evolved a large scheme of tramway 
working. Two of the principal lines, to Bulwell and to 
Sherwood, were brought into use some time ago, having 
been extended and converted from the horse-power traction 
of their former owners. At present the Trent Bridge line is 
undergoing the same process. This connects with the others 
at the west end of the great Market-place, goes down 
Wheeler Gate, Carrington-street, and Arkwright-street, and 
ends at the river. The standards are already up, placed 
opposite each other on both sides of the street, whilst the 
re-laying of the line with heavy rails 60ft. long is now being 
completed over the Midland Railway bridge. Twelve tie-rods 
are used toarail. On level portions wood paving is used 
right across the road; but where there is any considerable 
rise granite setts are employed for the benefit of the public 
traffic. The cross line connecting this with the Great 
Northern High-level Station at London-road is about to be 
taken in hand, the bare poles of the standards being up and 
the wood troughs for the wires fixed under the Great Central 
Railway bridge. 

Itis down at Trent Bridge, however, that the most extensive 
changes are taking place. The tram-line will not cross it for 
the present, though a large new suburb, West Bridgford, has 
sprung up just over the river. The hollow lands are being 
filled up 6ft. or 8ft.deep by the Corporation of Nottingham, 
to prevent the recurrence of fi . Miles of streets are 
Springing up all over this made ground, as well as a huge car- 
shed for the tramways. This stands back some 300 yards 
from the terminus at Trent Bridge, and is reached by a branch. 
It is about 150 yards long by 40 yards and 45 yards wide, but 
of the total length only some 85 yards is shed, the rest being 
Tepairing shops and offices in connection. Nine lines of rail 
are provided, the entrance being at the east end of the build- 
ing. Externally it is of red pressed bricks, with round-headed 
windows ; inside it is lined with white brick. J. H. William- 
son and Co., of Nottingham, are building the shed. There is 
another, but smaller one, on the Bulwell line, opposite 
Oxford-street, 

_The tram-line is extended a short distance down Victoria 
Embankment, from Trent Bridge, which will enable waiting 
cars to stand clear of the traffic on the high road. This is 
Very great at times, when football or cricket matches take 
place at Trent Bridge grounds. R. W. Blackwell and Co., 
Limited, are eprog y the electrical apparatus in the streets. 
The rails are y the Leeds Steel Works, and the crossings by 
Askham Brothers and Wilson, of Sheffield. When the Trent 
Bridge section is open it will be possible to run cars right 
through to Bulwell, a distance of, perhaps, five miles. The 
auge of the Nottingham tramways is 4ft. S4in. 





DOCKYARD NOTES. 


Tue Resolution has returned to Portsmouth, and is turn- 
ing over to the new battleship Formidable, which, however, 
will, it is stated, go to the Mediterranean, and not to the 
Channel. The Channel Fleet will, therefore, be shorn of a 
unit till some other ship is found. This robbing Peter to pay 
Paul may have advantages, but they are not easy to see. 








In apppearance the Formidable is almost exactly like the 
Canopus. There is rather more space between the masts, 
there are a few more ventilating cowls, and the fore funnel is 
a trifle closer to the foremast; but all these differences need 
close inspection to detect. 





Tue London has got up her lower masts and both funnels, 
so is pocgretiog visibly at last. She, too, will be exactly 
like the preceding classes in appearance. Homogeneity will 
be obtained in this respect ; the pity is that it has not been 
attained in speed and the like. There are the Duncan, 
London, Formidable, and Canopus classes—four types some- 
what similar, but varying in speed and armour. If made 
into fleets, these differences will not matter, but the system 
seems rather to be to treat them all as experiments and mix 
them up. Nothing, therefore, is gained by the additional 
rages of 3 units,and the inch or two of armour sacrificed 
is of no avail. 





Wuen the survivors of the Cobra disaster were landed, no 
restrictions were placed upon their tongues, and they were 
open to relate their experiences. Directly they reached 
Portsmouth, however, strict orders were issued against im- 
parting any information whatever to the Press. Presumably, 
the idea is to prevent the matter being discussed before the 
court-martial. 





A Loca Portsmouth newspaper gives currency to a rumour 
that British battleships are in future to carry submarine 
picket boats—diminutions of the Holland’s now building. It 
is further stated that the Formidable is being altered and 
fitted to receive such a boat. No one else, however, appears 
to have succeeded in discovering the alterations. 





Tue French armoured cruiser Leon Gambetta, is to be 
launched on the 26th of October next. She is of 12,500 tons 
displacement, and was recently fully described and illustrated 
in THe ENGINEER. 





Tue old Bellevilles taken out of the Hermes are to be dis- 
tributed to the three naval ports, a few boilers to each. 
These will be mounted in hulks for the training of stokers, 
who too often have been sent to water-tube ships after care- 
ful training on cylindrical boilers. 





Tue Pelorus is to be surveyed at Devonport in order to 
show whether it is worth while re-boilering her. She is not 
an old ship, but, like all the “‘ P”’ class, belongs to a short- 
lived variety of cruiser, of a size not likely to be repeated in 
- igaed unless in some different form, such as the Russian 

ovik. 





PROBABLY there were grievances in Noah’s Ark; there 
certainly have been growls afloat ever since. First came the 
engineers, then the paymasters, and now it is the doctors 
who have their woes. As the average naval surgeon does, as 
a rule, about one hour’s work to an engineer's eight, and is 
better paid into the bargain, things would seem to be going on 
a descending-scale system. If the engineers’ request to con- 
trol their own men is a small matter, then the doctors’ 
trouble requires a microscope. 

Tuer Implacable, Captain H.S.H. Prince Louis of Batten- 
berg, has had her engine-room complement strengthened by 
three artificers, a chief stoker, a leading stoker, and ten 
stoxers. Evidently Prince Louis does not mean to get “left,” 
if he can help it, in the perpetual full-speed rushes that the 
Mediterranean fleet has to undergo. 





Four extra casemates, each mounting a Gin. gun, are to 
be added to the Powerful and Terrible. The new guns will 
go on the upper deck, above the old casemates. The average 
naval officer is of opinion that six or eight might be added 
with advantage, the armament of these ships being 
ridiculously inadequate for their enormous size. Seeing 
that they have no armour, they should be crammed with 


guns. 








THE ENGINEERS’ SOLUTION OF THE IRISH 
QUESTION. 
[From the ‘* Spectator.”’| 

THE general impression to be drawn from the paper and dis- 
cussion at the Internati nal Engineering Congress last week on the 
subject of a Channel tunnel between Scotland and Ireland is that 
the balance of expert opinion is very distinctly in favour of the 
practicability of that fascinating enterprise. Sir Douglas Fox 
appears to have given all the weight of his autl.ority in support of 

r. Barton, the author of the paper, both as to the speed with 
which the heading could be carried through and as to the probable 
absence of any difficulties of a character at all insuperable in con- 
nection with the exclusion of water from the tunnel. In to 
the first matter, the experience gained in connection with the con- 
struction of the Simplon Tunnel, now in progress, is very encourag- 
ing, and points to the view that the heading between the Wigtonshire 
coast and that of County Antrim might be completed under ten 
years, and the tunnel be in working order within eleven or twelve 
years, As to the water difficulty, Sir Douglas Fox gives it as his 
deliberate opinion that the proposed tunnel could be made with 
greater ease than either the Mersey or the Severn Tunnel. It was 
pointed out by Mr, Barton that those tunnels encountered no 
serious incursion of water under the sea or tidal river, the great 
leak into the Severn Tunnel being from springs at a spot a quarter 
of a mile from the shore. Im this connection Mr. James Mansergh, 
the president of the Engincering Congress, confirmed Mr. Barton’s 
opinion that probably under the sea the interstices in the rock 
driven through would be filled up with matter that would prevent 
the percolation of water, so that it was on the cards that there 
would te actually less water in a submarine tunnel than in one 
nearer the surface of the earth. The use of electric power, to be 
provided by installations near each end, for the traffic through the 
tunnel is regarded as making the question of ventilation a simple 
matter. A current of fresh air, Mr. Barton says, would be sent in 
by a fan at one end and drawn out at the . If his scheme 
should be adopted, the length of tunnel would be thirty-four 
and a-half miles, of which twenty-five would be under the sea, and 
as it is proposed that, the trains should be run at a speed of from 
sixty to seventy miles an hour, the time spent in the tunnel would 
be little over half an hour, and the whole distance—fifty-one and 
— miles—from $# ‘anraer to Belfast would be done under the 

ur, 





On a little consideration it will be seen that this would mean 
nothing less than the abolition for all harmful purposes of the 
Channel between Scotland and Ireland, and the steady diminution 
of its deleterious influences as a separation between Ireland and 
this country. The industrial Lowlands of Scotland and industrial 
Ulster would become for all practical ends physically continuous in 
a sense hardly less real than that in which the manufacturing 
districts of the North of England and the Midlands are continuous. 
Indeed, in one very important respect, the union created by the 
7 of the tunnel would be the more mutually advantageous 
of the two, for while there would be rapid land transit for passengers 
between Belfast and the smaller industrial centres of Antrim and 
Down on the one hand, and Glasgow and the smaller centres of 
manufacturing activity in the Lowlands on the other, there would 
remain for the transport of heavy goods an unsurpassable system 
of cheap water carriage. There would, in fact, from a commercial 

int of view, be all the benefits to both sides of an isthmus 

tween Ireland and Scotland, on the Stranraer-Larne line, and 
none of the very considerat le inconveniences which that formation 
would have entailed. We cannot conceive that the new state of 
things would fail to redound powerfully, and even rapidly, to the 
commercial and industrial development of both the districts con- 
cerned. The telegraph and the telephone are, of course, incalcul- 
ably useful in the conduct of business. But they do not, and 
never will, bring men face to face, and the fact that a merchant or 
manufacturer could personally transact business on the same day 
in the chief commercial centres of Scotland and Ireland respectively 
—which would be only four hours, or less, apart—or that an agent 
could discuss the situation in one city with his principals in the 
light of the morning’s papers, and act on their instructions in the 
other city before closing time, could not fail to result in a multipli- 
cation of transactions between the two. Such multiplication must 
involve the increase of specialised manufacturing activities in both 
districts, with what in Ireland is of iar importance, the creation 
of employment apart from the land for more sons and daughters of 
the peasantry. In England the drift from the villages into the 
= towns is a thing to be deprecated, and if possible reversed. 

ut in Ireland, where, perhaps, the worst thing England ever did 
was the suppression of the woollen industry, the development, 
whether on a great or a small scale—the latter by preference—of 
alternative occupations to agriculture is of absolutely first-rate 
consequence, and is more likely to be promoted by a railway between 
Scotland and Ireland than by anything else that could easily be 
named, With it would come a gradual correction of that exagger- 
ated concentration of thought and aspiration on the land which is 
so strong, even in Ulster, as to render the working-up of an agrarian 
game an enterprise never particularly difficult. The sentiment 
of economic solidarity with the industrial Lowlands has always 
existed to a substantial extent in Down, Antrim, and Derry, 
and through the influence of the cross-Channel tunnel it would 
receive so decided and so permanent a stimulus that, spreading 
southwards and westwards, its leaven would work more widely 
toda — deeply than might for some time to come be acknow- 
1 a 

And its operation might, and indeed certainly would, receive 
other aids than those we have already indicated. Not only Ulster 
and the Scottish Lowlands, but in very real fashion the whole of 
Great Britain and the whole of Ireland would be drawn closer 
together by the successful tunnelling of the bed of the narrow seas. 
In the first place, there can be no doubt that a very considerable 
number of persons who now very nearly decide to visit Ireland for 
the possibilities of extending their business, or for the great 
opportunities of pleasure it affords in lake and coast scenery 
and in sport, would have the balance turned in favour of such an 
expedition if they could make it with the certainty of avoiding sea- 
sickness and the discomforts of transferring themselves and their 
baggage to and from a steamer at hours when such exertion and 
exposure are the most distasteful. We quite admit that there are 
many people to whom the Channel passage by almost any of the exist- 
ing lines of steamers, and in almost any weather, is a refreshing 
experience, as compared with the long pilgrimage through most of 
the length of England and a good part of Scotland required to 
reach Stranraer. But these persons, however numerous, are 
decidedly a minority, and in any case there is a very large number 
who will always allow the Channel passage to Ireland, even under 
the most favourable conditions, to be practically prohibitory, but 
who would have no objection to half an hour in a well-ventilated 
tunnel, But further there is the very important possibility that 
the existence of a through railway to Ireland would result in an 
extensive concentration of the mail and passenger service across 
the Atlantic upon some port of the Irish West Coast. A concen- 
tration of that kind has been dreamt of before now, but is never, 
in our opinion, likely to come about so long as the Channel remains 
untunnelled. Very few people will put themselves to the trouble of 
crossing the sea to Ireland, and taking the train again to Galway or 
Sligo, with a view to starting thence for the United States or 
Canada. But it would be a quite different matter if it were 
possible, as with the cross-Channel tunnel it soon might be, to take 
the train at Euston or St. Pancras to Galway or Sligo, and to begin 
one’s marine experiences there instead of at Liverpool. That 
would often mean half a day or mcre of misery on choppy seas 
avoided, and at the same time gained for business or pleasure at 
home before starting, which would seem a full good day added to 
life. In our belief, having regard to these considerations, and to 
the fact that the mails always must go by the quickest available 
route, the construction of the cross-Channel tunnel would almost 
inevitably involve the development of a large first-class Atlantic 
steamer service from the West of Ireland, with all that that 
would carry with it of port industries and possibilities of ship- 
building developments, When the whole situation is reviewed 
there will, as it seems to us, be a very great deal to be said in 
support of representations to a Government alive, as we believe 
the King’s present Ministers to be, to the economic aspects of the 
Irish problem, in favour of a moderate guarantee to the promoters 
of the Channel tunnel as engaged in a Unionist undertaking of 
the first importance. The figure mentioned by the engineers and 
a contractor, according to Mr. Barton, for the cost of the con- 
struction of the tunnel is ten millions sterling, exclusive of interest 
during construction, but no contractor is quite willing to under- 
take the enterprise at a fixed sum until a preliminary heading has 
been run from the Irish side past the junction between the sand- 
stone and the silurian. To do that, however, is estimated at 
costing not more than half a million, and the cost of a heading 
through the whole thirty-four miles is put at two and a-half 
millions. What is the smallest extent of guarantee required to call 
forth the capital needed we do not know. But we are strongly of 
opinion that the adoption of a liberal view of the whole question 
by the Chancellor of the Exchequer would be amply and speedily 
justified at the bar of history on economic, moral, and political 
grounds, 











THE Loss OF THE CopRA.—The Swedish salvage vessel Herac'e: 
left Grimsby on Wednesday morning for the scene of the disaster 
to the Cobra. The British special service vessel Hearty and the 
surveying vessel Triton are abe on the spot, which is forty miles 
E.S.E. of. Spurn Head. Early on Wednesday morning the Grimsby 
tug Humber, belonging to Mr. Turner, left with representatives of 
Messrs. Armstrong, Whitworth and Co., of Newcastle, the con- 
tractors. The sea was calm all day, being most favourable for 
diving operations, which took place from the Heracles. Careful! 
pres was made in the vicinity for any wreckage or floating bodies, 
but the weather was rather hazy and nons were seep. Two more 
bodies were found at the bottom of the sea y the divers, and were 
placed on board the Hearty. Up to a late hour no further 
discoveries had been made. The stern of the Cobra was found 
projecting 5ft. or 6ft. above the water. Buoys have been placed 
round the wreck toe warn passing vessels, 
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SIMPLON TUNNEL WORKS 











Fig. 1 


THE SIMPLON TUNNEL. 





THE present date sees the great Simplon Tunnel, which 
will be the fourth piercing the Alps, just. half completed. 
Seeing that we have on several occasions previously 
dealt with this subject, and that this article is intended 
to be devoted mainly to a description of the works in 
. progress on the northern or Swiss side of the mountains, 
it will be unnecessary to enter into any full details rela- 
tive to the aims and history of the gigantic undertaking. 
The following facts, however, may be recalled. 

The Simplon Tunnel is destined to be the longest yet 
in the world, and is likely to remain so until Channel 
tunnels, such as the project for connecting England with 
Ireland or England with the Continent, are carried out. 
Its length will be 124 miles, as compared to the 9% 
miles of the St. Gothard, the 7} miles 
of the Mont Cenis, and the 6} miles 
of the Arlberg. The great length of 
the new perforation is accounted for 
by the fact that it pursues its subter- 
ranean course at a much lower alti- 
tude above sea-level than any of its 
three contemporaries. For example, 
the Arlberg Tunnel attains an altitude 
of 4300ft., the Mont Cenis has its 
summit only 2ft. lower than the last 
named, and the St. Gothard climbs 
up to 8788ft., but the Simplon, at 
its highest point, is only 2310ft. above 
sea level. The Arlberg, Mont Cenis, 
and St. Gothard tunnels all possess 
bad gradients, those of the Mont 
Cenis being the severest, for the 
gradient on the Italian side is 1 in 33, 
and that on the French is 1 in 40, 
whereas the severest gradient in 
the Simplon will not exceed 1 in 140. 
The route and gradients of the 
Simplon Tunnel may be described as 
follows:—The Swiss entrance in the 
Rhone Valley is situated two miles in 
a straight line to the east of the town 
of Brigue, which is the present ter- 
minus of the Jura-Simplon railway 
system, connecting with Lausanne, 
90% miles distant. Commencing at 
Brigue station, the line is in course 
of extension along the southern bank 
of the Rhone, by means of a low em- 
bankment to the northern entrance, 
which is 2250 feet above sea level. 

On entering, the tunnel bends to the 
south for a distance of 152 yards, the 
radius of the curve being 17°3 chains, 








the short and practically level extension of the Jura- 
Simplon system from Brigue. Again, on the Italian side 
the work is rendered extremely difficult owing to the fact 
that for fully half the distance to be traversed the 
descent is made between the narrow, perpendicular walls 
of the wild gorge down which foams the brawling 
Diveria. As the eastern side of the gorge is occupied by 


the famous Simplon road, which itself at one place has to | 


be carried through a short tunnel, the Gallery of Crevola, 
the new line is compelled to carve a terrace in the rock 
on the opposite bank—if what is almost a precipice can 
thus be termed. At Iselle the steep character assumed 





Fig. 2 


109°36 yards. Lastly, the scheme includes the construc- 
tion of large recesses at intervals of 1093-63 yards for 
the accommodation of signalling apparatus, and there 
will also be four very large equi-distant chambers to 
meet the requirements of the permanent-way de- 
partment. 

The illustrations may now be described in detail. Figs. 
4, 5, and 6, page 829, are of the works on the Swiss 
side. It will be noticed that the river flows between 
a groyned stone embankment. The latter was built about 


| three years ago in order to guard against the Hooding 


lof the 


by the approach to the Italian entrance necessitates the | 


construction of a short series of helical tunnels, which are 
now almost completed. 
The Sim~lon Tunnel really consists of twin tunnels, 





after which the track is dead straight 

for i1°9 miles. Then follows the 

only other curve, in a south-easterly 

direction, 200 yards in length, and of 19°8 chains radius. 
Thence to the exit on the Italian side at Iselle the track 
is straight. From the Brigue entrance, 2250ft. above sea 
level, the tunnel ascends for a distance of 10,004 yards to 
the summit, 2310ft., the ruling gradient being, therefore, 
lin 500. The track is then level for a distance of 546 
yards, after which it descends for 11,030 yards to the 
Italian exit, which is 2076ft. above sea level, and the 
ruling gradient on this section is, therefore, 1in 141. It 
will thus be seen that between the Swiss and. Italian 
entrances the difference in altitude is but 174ft. On the 


Italian side the new railway will connect with the system | 
of the Mediterranean Company, whose present terminus | 


is at Domo D’Ossola. As the difference in altitude be- 
tween Iselle and Domo D’Ossola is nominally 1266ft., and 
the distance between the two points amounts to eleven and 
a-half miles, it stands to reason that the construction of 
this link is a far more arduous undertaking than that of 


Fig. 3—ENTRANCE TO TUNNELS 


though until the traffic demands its enlargement to the 
full size, Tunnel IT. will be utilised as a ventilating shaft 
and for the carriage of materials. The tunnels run 
parallel to each other, and are placed 56ft. apart axis 
from axis. They are connected by transverse passages 
at intervals of 200 yards. The dimensions of Tunnel I., 
which will contain the first single track, are as follows :— 
Width at base, 14ft. 9in. ; width at widest point, which 
is 6°5ft. above rail-level, 16°2ft.; height, 17°7ft. At pre- 
sent Tunnel II. is 10ft. in width by 8ft. in height, but 
eventually it will attain the foregoing dimensions. The 
cross section of Tunnel I. varies according to the pres- 
sure and strata of the rock encountered. In the middle 
of Tunnel I., where the track is level, a crossing passage, 
437°4 yards in length is projected, while in addition to 


| the transverse passages connecting with Tunnel II.— 
| which lies to the west of Tunnel I.—the western wall of 


the latter will be provided with manholes at intervals of 


when 
into a 


the spring glacier 


valley and works, 
torrent. Fig. 4 


water converts the Rhone 


| shows the offices of Brandt, Brandau, and Co., of Ham- 


| burg, the contractors for the Société d’Entreprise du 





Tunnel du Simplon, and the long, low building to the 
left is the home foundry and tool 
shop. Where the chimney stack is 
seen are the engine-houses for the 
electric light installation, for driving 
the air fan ventilating the galleries, 
and for the elaborate and beautifully- 
arranged steam laundry. Here also 
are the turbines, of 2225 horse-power 
each, which drive the drills. The 
water for the turbines is derived by 
gravity from the Rhone, which makes 
its confluence with an aqueduct two 
and a-half miles higher up the valley. 
For the first two miles of its journey 
the water is conveyed in a large 
trough, constructed of wood and 
cement (‘Canal en Bétonde Ciment 
Armé Systéme Heunebique”), and 
supported by wooden piles — see 
Fig. 1. For the remaining distance 
the water is in syphon. The hy- 
draulic pressure from the turbines on 
the drills is 1500 lb. per inch, or 10 
tons on the cutting points. Fig. 5 
depicts, first, another engine-house 
connected with the excellent sanitary 
arrangements undertaken for the wel- 
fare of the workmen; and, secondly, 
a line of buildings, which contain on 
the ground floor a canteen, a gendar- 
merie station, and a large hall where 
the men change their clothes, have 
them dried, and where there are baths 
and hot and cold water douches pro- 
vided. With the exception of that 
portion devoted to the dressing hall, 
which occupies the full height, the 
upper story of this line of buildings is 
devoted to furnishing dormitory acco- 
mmodation for those who prefer 
“‘living-in,” the charge for a bed in a 
three-bed cubicle being 2d. per night. 
The dressing hall is a wonderfully complete affair, and 
was devised in order that the men might be effectually 


| protected against the risks attending the sudden change 


from the heated atmosphere of the tunnel for the 
cool Alpine air outside. Here, accordingly, on their 
arrival from a shift, they discard their wet and soiled 
tunnel clothes, which are then attached to lines and 
hoisted up to the roof, there to be thoroughly dried by 
means of hot air, and here they can indulge in baths or 
shower baths to their hearts’ content. The men are 
compelled to stay in the hall for at least half an hour. 
With the same laudable object in view, the authorities 
have had the platform, at which the men arrive in the 
tunnel trains, hoarded in and roofed over. These 
hoardings can be seen along the side of the buildings in 
Figs. 5 and6, and the protection is continued until the 
track enters the tunnel. At the construction of the 
St. Gothard, the lack of this precaution, combined with 
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the neglect to supply proper drying and washing arrange- 
ments and the absence of a canteen selling good food and 
pure liquor at nominal prices, accounted for the loss of 
600 lives. 

Fig. 6 shows the main tunnel entrance, and Fig.3 the 
entrances to TunnelsI. and II. The chamber containing 
the powerful air fan that furnishes the galleries with 
60,000 cubic feet of air per minute is situated immediately 
to the left of the arch of Tunnel I. The entrance to 
Tunnel II., connected with the fan by means of the 
staging shown in the illustration, is, of course, blocked 
up, as are also the transverse passages between the 
two tunnels, except those nearest the head of the work- 
ings. The light railway track laid in Tunnel I. is of one 
metre gauge, and it hugs the eastern wall, thus allowing 
plenty of space on one side. The terminus of the railway 
as worked by steam locomotives is now distant five kilo- 
metres (3°1 miles) from the Swiss entrance, but the track 
continues practically to the head of the drills which are 
working at about another 1000 yards further on. ae 
the 5-kilometre point, however, compressed air loco- 
motives and horses are employed for drawing the trucks. 
A railway track of the same gauge is also laid in Tunnel 
II., and worked entirely by compressed air locomotives. 
It should be added that Tunnel II. contains the main 
conveying the hydraulic pressure to the drills, the drains 
by which the water flowing from the tunnel is carried off, 
the telephone wires, and the gas pipes, for gas and not 
electricity is used inside to illuminate the busy places. 
The Brandt drill is 3in. in diameter; it can be carried by 
four men, whereas the Ferroux drill used in the St. 
Gothard, required sixteen attendants. The Brandt drill 
bores holes 6ft. deep and 4in. in diameter, and it is 
equipped with an hydraulic washer, which directs a 
powerful jet of water to wash away the rubbish. Ten bore 
holes, termed an “attaque”’ are fired together by means of 
gelatine cartridges. The late M. Brandt devised a liquid 
air gun to act in conjunction with the blasting operations. 
It was 300ft. long and discharged a projectile consisting 
of 900 gallons of water. The idea was to fire the gun 
simultaneously with the cartridges, the latter by electricity, 
whereupon the great volume of water would clear away 
the rubbish and débris at one blow, so to speak. The 
gun, though, does not appear to be now in use, and not 
improbably it has been found not to fulfil expectations. 
The liquid air cartridges, also devised by M. Brandt, to 
take the place of gelatine, have given disappointing and 
dangerous results, and the experiment has been temporarily 
abandoned. On the Swiss side the rate of progress has, up 
to the present, averaged from 16ft. to 22ft. per twenty-four 
hours; but the hardest stratum of rock, gneiss, is now 
being encountered, wherefore, for some time to come, 
that rapid rate of progress cannot hope to be maintained. 
Again, on the Swiss side, at the head of the drills, the gal- 
leries are now at their deepest, being 7000ft. below the top 
of the mountains, and the temperature of the rock attains 
89 deg. Fah. At the very extremity of each heading, 
however, the draught from the air fan blows a wind, 
while to aid in the work of cooling the atmosphere, 
glacier water is pumped in and sprayed. With the ex- 
ception of the central portion of the tunnel, where it 
perforates the hard gneiss, the rock will be given a 
masonry facing. On the Swiss side, the masonry lining, 
the material for which is derived from a quarry on the 
opposite bank of the Rhone, and close to the works at 
Brigue—see Fig. 7—is practically completed up to the 
5-kilometre point. Tunnel II. as well has its arch lined 
with masonry for a considerable distance, where the pres- 
sure necessitates it. Fig. 2 shows the mountain under 
which the tunnel runs. 

Owing to the far harder strata of rock that have been 
encountered, the work on the Italian side is not nearly as 
far advanced as on that described in this article. The 
Italian engineers have not succeeded in penetrating 
farther than 4500 yards. However, it is estimated that 
at the present date 11,000 yards out of 21,550 yards have 
been excavated, and the figures mean that more than 
half the work has been accomplished. The estimated 
cost of the tunnel amounts to £2,800,000, and the time 
allowed for its completion is five and a-half years. Work 
commenced on both sides in August, 1898; therefore, at 
the present rate of progress, the fulfilment of the stipu- 
lation that the first single line should be open for traffic 
by April, 1904, may be confidently anticipated. It should 
be added that, with the exception of a few saints’ days, 
the work is carried on unceasingly in eight-hour shifts. 
The contractors for the whole colossal undertaking are 
Brandt, Brandau, and Co. The engineer supervising the 
works on the Swiss side is Herr von Kager, while Colonel 
Locher, late of the Mont-Pilatus Railway, controls busi- 
ness affairs outside. 








NOTES ON RAILWAY CARRIAGE HEATING, 


Some time ago we referred to this subject in these columns, 
more especially with reference to the suitability and longevity 
or otherwise of the india-rubber tubing which is used in 
connection with steam heating. Although on the present 
occasion we have nothing of startling novelty to say, nor 
have we any definite proposals to make on what is admitted 
on all hands to be a difficult subject to deal with, yet it is 
thought that the compilation of a few notes gathered from 
home and continental observation may not be without 
interest, even if the idea that they may contain germs 
capable of fructification in congenial soil, has no justification 
for its advancement. To get to business, however, without 
further exordium or apology, a contributor conceived the 
idea of travelling with a thermometer from the North of 
England to Central Italy at Christmas, with the avowed 
intention of noting what sensations of comfort or discomfort 
were produced by the systems of heating employed by the 
eight railway companies over whose.lines he passed. It will 
be readily understood that any comparison based on thermo- 
m2tric observation taken in the carriages alone can be but of 
very limited value, owing to the variations in the outside 
temperature not being known or recorded, and also to the 
fact that the length of a run without stopping, and the fact 
whether doors are opened frequently or not, are conditions 





which greatly detract from the value of thermometric read- 
ings as a basis for comparison, The recording of such 
temperatures is, however, not without some value if they are 
not read too closely, and so some of them will be taken as a 
basis on which to found a few arguments. The corridor 
coach in which the journey was made from the North of 
England to Euston was provided with one or two foot- 
warmers of the small size familiar to travellers on British 
lines; and if we may take it that the best temperature 
to be aimed at as regards general comfort is about 
60 deg. Fah., it must be confessed that these foot- 
warmers were unsatisfactory, as the temperatures recorded 
on the journey barely attained the extreme of 53 deg. Fah., 
at least half the journey being performed at a temperature of 
47 deg. Fah. The general defect which is urged against the 
foot-warmer is that it takes a long time to do anything in the 
way of warming the upper layers of air in the carriage, and 
in the case of frequent opening and shutting of doors, this 
consummation is never attained. With hot water or steam 
heating the case is, of course, quite different, the lapse of a 
few minutes being sufficient, after a door has been opened 
and shut, to permit of the atmosphere again becoming warm 
throughout. The fact that this is so forms, of course, 
the chief indictment hurled by passengers at the steam- 
heating system ; people say they want to be warm and com- 
fortable ; but, at the same time, they do not care to be baked, 
or to breath continuously air which is not only deprived of 
its natural moisture, but which contains also organic matter, 
volatilised by the heat of the iron piping, on which it has 
settled. Perhaps those who grumble long and deep at the 
failure of the steam-heating systems to conform to their 
preconceived idea of uniformity and comfort, do not suffi- 
ciently recognise the difficulties under which the railwa 

companies labour. One thing may be emphatically stated, 
the grumbling that is so generally existent in Great Britain, 
finds its counterpart in the complaints of continental pas- 
sengers on their own lines. An exception to this statement 
should perhaps be made in the case of the Italians, who, snugly 
ensconced in great coat and rug, bear with perfect 
composure, a temperature of 75 deg. Fah., and are apt to 
resent the opening of a window as an unwarrantable pro- 
ceeding. 

But to revert to our itinerary, the South-Eastern and 
Chatham corridor coach, from Victoria to Dover, showed at 
Canterbury the temperature of 48 deg. Fah.,and this attained 
by the aid of a single foot-warmer, can hardly be considered 
satisfactory in a long run without a stop, and where neither 
door nor window was opened. The journey from Calais to 
Bale is made in through coaches of the Eastern Railway of 
France, though the route, as far as Laon, is that of the 
Northern Company. In this train the heating is per- 
formed by a hot water circulating system, under 
the management of the guard. Each coach has its 
own coke stove placed outside at one end, and from 
this emanates a series of pipes running under the centre of 
the compartment floor, giving a length of hot iron plate 
about 8in. wide on which the foot may rest. The pipes also 
circulate on the floor and above the windows of the corridor, 
in this case being only about lin. diameter. Now, this 
system, though probably more trouble than others which in- 
volve the distribution of steam from the locomotive, is the one 
productive of most comfort, a remark based on the experience 
of all night travelling in both directions. The temperature 
was very constant at 60 deg. to 62 deg. Fah., and there was 
no unpleasant smell produced as in the case of the steam- 
pipes where alternate heating and cooling occur. This 
system does not seem to be in extensive use; at least, as far 
as our observations go, but the results would certainly seem 
to justify its greater adoption. On changing trains at Bale 
steam heating was experienced on the Central Swiss Railway 
and also on the St. Gothard line to Milan, and on these lines 
the temperatures recorded were from 55 deg. to 64 deg., 
a judicious use of the carriage regulator doing much to 
prevent extremes of heat and cold being felt. It may 
be mentioned that on the Italian lines notices are posted 
requesting the passengers to submit any disputes as to 
whether the regulator is to stand at caldo or at freddo to the 
guard, who is constituted the sole arbitrator. Perhaps this 
is a wise provision in the case of # race whose appeals to 
knife or stiletto have in the past played such a prominent 
part in acrimonious discussions ; and it is not at all certain 
that something of the sort might not be done with advantage 
in the case of other railways where ideas as to heat and cold 
are sometimes found to differ considerably amongst the 
occupants of a compartment. Naturally, outside tempera- 
tures exerted an influence on the internal heat, but the 
extent to which this was the case could not be ascertained 
with any degree of precision ; still, it may be mentioned that 
the lowest temperature recorded on the stretch from 
Lucerne to Milan was 55 deg. Fah. at the entrance 
to the St. Gothard Tunnel, the steam being on all the 
time, and the same state of affairs may be noted with regard 
to the run on the Strada Ferrata Adriatica from Milano to 
Bologna and Firenze, or Florence, as the city is more 
generally known in England, the lowest temperature in this 
case being 58 deg. Fah., noted at Bracchia, the summit 
tunnel of the Apennines, the maximum en route being 65 deg. 
The continuation of the journey to Sienna by the Medi- 
terranean Railway proved the means of making a renewed 
acquaintance with the foot-warmer, which had been last seen 
at Dover; though, to the credit of Italy, it must be said that 
the foot-tins provided are of larger dimensions than the 
English, and seem to preserve their heating attributes a 
greater length of time. At the present time the foot-warmer 
is being rapidly replaced in Italy by steam heating, and it is 
only in the slow trains and on the branch line services that 
it is now at all commonly to be met with. The objection to 
it in the case of long or night journeys has been already men- 
tioned, and Italians with whom our contributor exchanged 
views on the subject were emphatic in favour of the steam 
heating. The system of introducing the foot-warmer through 
an aperture at the lower end of the carriage door, without 
necessitating the opening of the door, does not seem to be in 
use in Great Britain, though it is common on the Italian 
and Paris, Lyons, and Mediterranean lines, among others. 
It has its undoubted conveniences, though the sudden and 
unexpected intrusion of a foot-warmer is apt to be discon- 
certing to such travellers as, owing to the stress of circum- 
stances, have elected to make their couch upon the floor of 
the carriage. The fast train service from Venice to Milan is 
not up to that of other sections, corridor carriages not being 
used, and there being no lavatory accommodation provided. 
The heating is done by steam, a very short application of 
which is enough to render the compartments uncomfortabl 
hot. The steam seemed to be passing through the pipes all 
the time at considerable pressure, to judge by the blowing off 
which was continually proceeding from the rear vehicle. 








There seemed to be something wanting about the 
arrangements, as, when the train stopped, the rear 
coach was enveloped in steam which, in conjunc. 
tion with the dense fog prevailing, made ingress 
to and egress from the compartment a matter of some diffi. 
culty, not unattended by danger, considering the very slight 
elevation of the continental platform. The rubber connect. 
ing pipes were found quite hot, and it is not surprising that 
their life is not along one. A Neapolitan engineer, who ap. 
peared to have a more or less intimate acquaintance with the 
subject, told our contributor that the Italian railways use ex- 
haust steam, and that the pressure in the train pipes does not 
exceed 15 or 20 Ib ; from other sources, however, information 
was forthcoming to show that whether the limit of pressure 
was or was not put at this low limit, it was very commonly 
exceeded. In one or two cases the rubber pipes were found 
with a hemp covering, but as a rule they were bare. The 
engineer just mentioned expounded eloquently on the advan- 
tages accruing from the employment of metallic tubing 
instead of the common rubber variety, but it did not seem 
that he spoke from any practical experience, and certainly 
the little success which followed its trial on the Lancashire 
and Yorkshire Railway is enough to deter other companies 
from adopting it. The business in rubber pipes for steam 
heating, as also for continuous brake purposes, is large] y, and 
in some qualities altogether in the hands of Messrs. Pirelli 
and Co., of Milan, who, with the exception of a small firm of 
recent foundation, are the sole rubber manufacturing firm in 
Italy. The tubes as made by Messrs. Pirelli for the railway 
companies, have to stand a certain test at 60 lb. pressure 
before they leave the works, a fact which hardly looks as if 
the information about the 15 lb. working pressure was quite 
correct. Although no detailed information as to the lasting 
power of these tubes was obtainable, it seems that they are 
expected to last for considerably more than six months, a 
time limit which an official of one of our leading English 
companies gave recently as the result achieved on his line, 
Although this six months’ limit seems to be largely exceeded 
by other lines, both British and continental, yet on all hands 
one hears grumbling about the cost of such tubing, looking 
at the comparatively short life it has, and there can 
be no doubt that its substitution by a material of more 
lasting power is a consummation devoutly wished for by 
those primarily interested. There seems, however, but very 
little ground for holding optimistic views, as to the imme- 
diate supply of their want, and it must be confessed, how- 
ever reluctantly, that rubber seems destined to be utilised 
for this purpose for a long time to come. Reverting once 
again to temperature, it may be mentioned that the highest 
recorded was 75 deg. Fah. in the first-class corridor 
saloon on the Milan-Lucerne stretch. At this point the 
guard came on the scene and turned the regulator from 
caldo to freddo, a proceeding which gave relief to some 
English people who were snugly ensconced in a full comple- 
ment of wraps. THere seems to be, it may be said in pass- 
ing, a disinclination on the part of British passengers abroad 
to do their own steam regulating, though this may possibly 
be explained by the fact that inability to read the vulgar 
tongue may give rise to fears of confusing the steam regulator 
with the alarm brake. It is hardly necessary to state that 
our contributor, in the interest of his own observation, did 
not interfere with the regulator, even at times when considera- 
tion of mere personal comfort would ordinarily have in- 
duced him to do so. An exception was, however, made in 
one case in order to see how long it took for certain tem- 
peratures to be attained; otherwise the regulation or 
non-regulation was left to the guard or other passengers. It 
might be suggested that the sybaritic furnishing of the 
International Car Company's coaches should be completed 
by the addition of a thermometer or two, if only for the 
guidance of the guard who, at the present time, attends to 
the heating arrangements in a spasmodic and perfunctory 
manner rather than from any due recognition of the fitness 
of things as appertaining to the comfort of the passengers. 
Whether such thermometers, which would, of course, have 
to indicate in Centigrade degree, would prove of interest or 
utility to British passengers, is a matter which must, of 
course, depend on how far the said passengers have emanci- 
pated themselves from the use of the Fahrenheit scale. 








THE GENERATION OF WATER-GAS and its mixture with coal- 
gas is attracting much attention in Germany. Inthe United King- 
dom and America water-gas has been already largely made, 
because the naphtha refuse necessary for its enrichment can b3 
cheaply obtained, but in Germany this substance is subject to a 
high import duty. As a substitute to increase the illuminating 
power, recourse was had to benzol. Experts have come to the 
conclusion that benzol could not be depended upon as a substitute 
for naphtha refuse ; they therefore advocate the free import of this 
substance as indispensable for the production of enriched water- 
gas. 


ToRPEDO-BoaT TRIALS.—The torpedo boat No, 107 her 
final official full-speed trial at the mouth of the Thames on 
Monday. The mean speed on the measured mile was 25°401, 
and that for the three hours 25°206, the indicated horse- 
power being 2899. The notable features of the trial were the 
smoothness with which the engines worked, the low air pressure in 
the stokeholds—1 ‘6in.—and the handiness of the boat in turning. 
The diameter of the circles at full was not more than three 
lengths under starboard helm, and four | under port helm ; 
the boat remaining practically upright. The trial was made with 
the full sea-going load of 42 tons on board, 


Biast FuRNACcE.—A model blast-furnace plant has recently been 
put in operation at Port Oram, U.S.A., one furnace being at work 
and a second in course of erection. The object is to utilise the 
New Jersey magnetic ores which are obtained in the vicinity of the 
furnace, arailway having been built from the furnace to the mines. 
The magnetic ore will be roasted in thirty-six kilns heated by gas 
furnished by three Talbot producers, The furnace is 100ft. high, 
with a 21ft. bosh, and a 14ft. crucible, the diameter of the bell 
being 11ft. There are four Roberts hot-blast stoves, 100ft. high, 
and 22ft. in diameter. The blast for the furnace is supplied by 
two pairs of Southwark horizontal compound condensing blowing 
engines, having steam cylinders 42in, diameter for the high pressure 
and 84in. for the low pressure, The stroke is 5ft. All the opera- 
tions will be by means of machinery. The ore from the mines will 
be broken up in large rock crushers, and then sized by revolving 
screens, The lump ore will be treated in a new magnetic cobbing 
machine, which will separate it into furnace lump ore—which goes 
— to the furnace, bans my Beye ore, which is a toa 
mill for fine crushing, follow ry netic separation into cor- 
centrates and sand. The ore from Gee roasters will be discharged 
into buckets on a cable-way, and thus conveyed and discharged 
automatically into the furnace. All the furnace stock will be 
charged in the same way. There are four ore storage bins, with a 
total capacity of 2000 tons ; and four coke bins of tons capacity 
in all. The furnace has a daily capacity of 400 tons to 450 tons, 
and the iron is cast in pigs by a Uehling casting machine. 
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RAILWAY MATTERS. 


Tux Great Central Railway Company is relaying its 
line in the neighbourhood of Mexboro’, 


Tur Russian Ministry of Ways of Communications 
js about to offer a prize for the best plan of a large railway station. 


Tux Baldwin Locomotive Works of Philadelphia are 
now turning out an average of four locomotives a day. Nearly 
10,000 hands are employed, 

[r has long been the policy of the Pennsylvania Railroad 
to build its own locomotives, Within this year, however, it has 
placed orders with the Baldwin Locomotive Works for 180 engines, 


Ir has been determined to create eight districts on the 

idland Railway system, and to appoint eight district superinten- 
a the + hg whose duty wiil be to deal with goods and 
passenger business in their respective areas. 


We understand, says Indian Engineering, that the 
(jovernment of India will shortly call for a statement showing the 
districts, the number, and bay of subordinate engineering appoint- 
ments sanctioned or required in connection with the upkeep of 
railway lines. 

Tne Market Street Railway Company, of San Francisco, 
js planning to use oil as fuel, and has just completed the erection 
for this purpose of an enormous oil tank to hold 1,260,000 gallons 
of California liquid fuel, This tank stands near the electric power- 
house. It is 90ft. in diameter and 31ft. high, and is of steel. 


Tur Board of Trade have confirmed the Provisional 
Order authorising the construction of a system of tramways in 
Wakefield. It is proposed to extend the scheme so as to serve 
Rothwell from Lofthouse, and run into Leeds, and an inquiry by 
the Light Railway Commissioners is to be held shortly into this 
extension. 

Tue Canadian Pacific Railway has now 270 engines on 
the western division of the line. Kighteen new engines have just 
reached Winnipeg from Richmond, Va., and Montreal, and 
eighteen more are expected during the week. ‘These will be 
engaged in the extra work of hauling the big Manitoba crop to the 
Fort William elevators. 


Banckok has a tramway system. Moreover, it is 
worked by electricity on the overhead system. It is the property 
of a Danish Company, which has also acquired the rights of a new 
tramway, 54 miles long, toa suburb called Samsen, The cars run 
at dangerously high-speeds through crowded streets, and the 
permanent way is said to be execrable. 


AccorpinG to the Revue d’Orient of 1st inst., the con- 
struction of a railway from Candia to Messara to establish commu- 
nication between the principal export port of Crete and the 
interior of the island is under consideration. It is said that the 
expenses of construction will be between £200,000 and £240,000, 
and the annual cost of working about £12,000. 


Ir is understood that the Midland Railway Company's 
New Mills and Heaton Mersey extension will be opened for pas- 
senger traffic as between Heaton Mersey and Chadle Heath on 
Octoter lst. The line in its entirety will not be ready for opening 
for some time. This new extension will appreciably shorten the 
Midland Company’s route between London and Manchester. 


From Tiflis it is semi-officially stated that the work of 
building the new Russo-Persian Railway from Julfa, on the Trans- 
Caucasian frontier, to Tabriz and Hamadan, has now been actively 
commenced at several points, The complete plan of this railway 
includes a branch line to Teheran, whence, later on, it is Russia’s 
intention to extend the system vid Meshed to the Persian Gulf. 


From a report lately published by the Railway Com- 
missioners of New South Wales for the quarter ended June 30th, 
it would appear that trade in the Colony is highly prosperous, 
The mileage open has only been increased by 34 miles, the total 
being raised to 2845 miles, but the earnings have increased from 
£696,666 to £829,649, an increase of £132,983, or nearly 20 per 
cent, 


Ix about a month’s time the Kaidoloff branch of the 
Trans-Baikal Railway will be thrown open to regular passenger and 
goods traffic. This branch line along the Chinese frontier brings 
St. Petersburg into direct communication with the Eastern China 
Railway, with the exception of the steam ferry across Lake Baikal. 
From Moscow to Stretensk the journey by rail will now take 114 
days, 


Tue Earl of Jersey and Colonel Boughey, Light Rail- 
way Commissioners, held an inquiry at Crewe into an application 
by the British Electric Traction Company, Limited, for an Order 
to construct light railways within the borough of Crewe and from 
the borough to Haslington, Owing to the unanimous feeling of the 
townspeople against the sch the © issioners declined to 
sanction it. 


Tue report of the Belgian Minister of Railways for 
1900 shows that gross receipts during that year were £8,370,000, 
and the expenses £5,685,000, leaving a net profit of £2,685,090, of 
which £198,000 went to the railways, and the balance of £2,487,000 
to the Government. The Government, on the other hand, had to 
meet charges on the debt incurred in railway construction to the 
extent of over 24 millions, 


A party of officials of the North-Eastern Railway is 
soon to visit the United States for the purpose of studying 
American methods of handling traffic, says the Railway Nes. It 
will consist of Mr. G. S, Gibb, general erry oak Mr. Philip Burtt, 
Po oe traffic manager ; Mr. W. Worsdell, locomotive superinten- 

lent; Mr, C, A. Harrison, engineer, and Mr. T. N. Newell, dock 
engincer, They wil leave England the first week in October and 
spend about a month in America, 





_ SATISFACTORY progress is being made with the construc- 
tion of the New Yorkshire Dales Railway from Skipton to 
Grassington, The engineers and contractors have just reported 
that 5} miles of the permanent way have already been —— 
leaving ro a little short of four miles to construct. Of the 
twenty-six bridges nineteen are now entirely completed, and only 
three remain to be entirely constructed. It is expected that the 
line will be ready for opening early next year. 


Tur Levant Herald announces that the first section 
of the Hedjaz Railway, on the Damascus side, which is now com- 
pleted, and to which the name Hamidieh has been given, was 
opened on 1st September, in honour of the anniversary of the 
Sultan’s acces ion, This section lies between Mezireb, where the 
works began, and Dera, the chief town of the Caza of that name. 
It is also stated that the Sultan further proposes to connect the 
Hedjaz Railway with the extension of the Anatolian Railway, and 
has ordered competent persons to study the matter. 


Wirn the close of the financial year of the railways 
and tramways of New South Wales on the 30th J une, an indication 
18 given, by the addition of the four quarters’ figures, of the results 
for the year, and it is found that the railway revenue for the year 
is £3,573,000, an increasgeof more than £400,000 over the previous 
year, while the tramways will give a gross revenue of £551,000, a 
total for the two services of £4,124,000, so that it can be realised 
that the Commissioners of this State have a large concern to con- 
trol. The gross earnings, both in railways and tramways, form a 
record so far as any State railway or similar business in Australia 
1s concerned, 





NOTES AND MEMORANDA. 


AccorpING to the London correspondent of the Glasgow 
Herald, the German naval authorities have decided to build a 
torpedo destroyer fitted with Parsons’ steam turbines, with a view 
to testing the efficiency of this form of motor. 


AN electric motor car in America is credited with 
having recently made a run of 187 miles on one battery charge. 
The weight of the batteries was exactly that of the car, viz., 
600 lb, An average speed of 8 miles an hour was maintained, 


For the year 1900 the exports of gold from Madagascar 
showed a remarkable increase over those for the preceding two 
years, reaching a total of £125,380, compared with £44,617 in 1899, 
and £14,105 in 1898, This increase was mainly due to the 
discovery and development of the mines of l’Ampasary. 


By-propuct coke ovens are to be built by the Mary- 
land Steel Co, The coke product will be used to supply the blast 
furnaces and steel works of the company and the gas wilt utilised, 
peer for domestic supply in Baltimore and vicinity, as has 

n done with the plant at Everett, Mass., near Boston, The 
plant, it is said, will comprise about 200 ovens, 


Tue Gathmann gun is shortly to be tested at Sandy 
Hook, and targets made to represent a section of the battleship 
Iowa are now being made at the Brooklyn Navy Yard. The targets 
consist of a a process armour plate 1l4in. thick backed by 
Sin. of wood. The gun is designed to shoot a projectile charged 
hos a high explosive. It is of 18in. calibre, 44ft. long, and weighs 
59 tons, 


THe Maryport Harbour Commissioners have received 
the report of Messrs. Baker and Hurtzig, the engineers called in 
to advise on the improvement of thedock. They recommend a new 
entrance to Senhouse Dock, 60ft. wide and 29ft. deep, the dock to 
be widened 140ft. and deepened, the construction of a timber jetty 
and Ages: and an installation of hydraulic power, at a cost of 
£148,000. 


A Spectra, Commission to inquire into the subject of 
irrigation in India will meet in Simla in October, under the 
presidency of Sir Colin Scott Moncrieff. The Commission, which 
will take evidence, examine proposed projects and formulate con- 
clusions for the guidance of the Government, will visit the Punjab 
and the irrigation colonies in Sindh, Gujarat, the Deccan, Madras, 
the Central Provinces, and Upper India, 


Experiments to test the efficiency of acetylene as an 
illuminant for lighthouses have been carried on in the harbour of 
Genoa, Italy. The apparatus used consisted of four separate 
generators, and for a period of 100 days of ten hours each the light- 
house was worked with the new gas with satisfactory results. It 
is even stated that while the Tino electric light, which is forty 
miles distant from Genoa, could never be seen from there, the 
Genoa acetylene light was quite visible at Tino. 


Tuer County Council of Lancashire has decided to make 
a special grant for the teaching of Chinese, and subscriptions in 
aid of this object have been promised by Lancashire men who are 
interested, in view of the large trade between Lancashire and 
China, The authorities of Owens College, Manchester, have been 
enabled to appoint Mr. E. H. Parker, who was for many years a 
British Consul in the Far East, as a professor of the Chinese 
language. The pronunciation used will be Pekingese. 


Tue utilisation of peat for fuel purposes is engaging 
the attention cf German scientists and financiers, owing to the 
dearth of coal. A company in Oldenbourg has taken up an inven- 
tion by which peat can be reduced to coke, suitable, it is claimed, 
for all technical purposes, The amount of carbon contained, its 
great hardness, and freedom from sulphur, make it specially suit- 
able for use in furnaces; it can also be used in machine factories, 
in copper and brass smelting works, and in soldering and welding 
operations, 


A poctTor with a strong penchant for the motor-car 
has written to the Times suggesting motor-car driving, ‘‘fully up 
to the legal limit,” as a means of administering the open-air treat- 
ment to consumptive patients. He says he has been much struck 
by the beneficial effects produced by a 30 to 50 miles motor-car 
drive. Along with a feeling of marked exhilaration, an increased 
appetite, and improved sleep, there is a heightened healthy glow 
which after afew days’ treatment tends to become permanent. The 
tendency to cough is much diminished. 


In 1872 Japan possessed 96 merchant steamers of an 
aggregate tonnage of 23,364 tons. They were all, without excep- 
tion, vessels which had been condemned by their original owners 
as unfit for further profitable service, were ill-found and ill-managed, 
and never ventured beyond the coasts of Japan. In 1900 her mer- 
chant fleet included 846 steamers of 528,321 tons, most of them 
vessels of the highest types of modern construction, thoroughly 
equipped in every respect, well-managed, and successfully com- 
peting, to all parts of the world, with the best shipping lines. 


In order to combat the smoke nuisance the Prussian 
Government called together a committee for the trial of all smoke- 
consuming apparatus. This committee has finished its work, and 
common measures are about to be taken to remove theevil. It was 
proposed to institute schools where stokers could be specially 
trained for the handling of steam boiler plants. The Steam Boiler 
Revision Association consulted most of the branch associations, and 
the result was that most of them were against the idea of the 
schools ; but it was proposed to send properly qualified men to 
instruct the stokers employed in the various steam plants, 


TE preliminary work in connection with a scheme for 
transmitting 50,000 horse-power to San Francisco is being pro- 
ceeded with. The main drainage area is 1000 square miles and the 
position of the power-house is 21 miles from the intake on the San 
Joaquin River, 180 miles from San Francisco; forty-five Sft. to 9ft. 
tunnels through solid granite will have to be cut. The fall allowed 
will be 74ft. per mile. The reservoir will be 14 miles by 250ft. 
wide. From a point on the mountain about one mile from the power- 
house the water will be conveyed down the mountain slope to the 
power-house, 1730ft. below, through an inclined tunnel instead of 
pipes. 

AFTER mature consideration, it has been decided by the 





authorities to make a new waterway up to the town of Dantzig by. 


widening and deepening the channel known as the Schuitenlake, 
at present only available for small craft. The old channel, one of 
the numerous mouths of the river Vistula, will be turned over to 
the German Admiralty for the exclusive use of the German fleet. 
The present Government dockyard on the left bank of the river 
will be extended so as to take in a large portion of the right bank. 
A railway bridge will also be built across the old channel to connect 
the poo island of Holm and the agricultural district beyond it, 
with the State railway system, 


ALTHOUGH somewhat exaggerated, there was much 
common sense in Professor Perry’s Po on the ‘Teaching of 
Mathematics,” read before the British Association last Saturday. 
All boys, said the professor, were taught what was called mathe- 
matical philosophy, that we might catch in our net the one demi- 
god, the one pure mathematician ; and we did our best to ruin all 
the others. It was Nature’s way with fishes. Ten thousand her- 
rings spawned for one survivor ; 10,000 salmon eggs were destroyed 
for one marketable fish ; 10,000 Toms, Dicks, and Harrys were 
mentally destroyed for the sake of producing one man fit to be a 
mathematical master of a second-rate schoo!, and 10,000,000 were 
destroyed for the sake of producing one great mathematician. 








MISCELLANEA. 


THE coal measures have been struck at the Kent 
Colliery Works at Dover. The work is now bei2g watched with 
keen interest. 


Tue Teignmouth, Devon, District Council have decided 
to promote a Bill in Parliament enabling them to obtain a water 
supply from Dartmoor, 


A sErvIcE of motor-cars has commenced torun between 
Piccadilly - cireus and Putney. The fare is fourpence, and the 
journey will occupy under half an hour. 


Tue Chiswick District Council has decided to apply to 
the Board of Trade for a Provisional Order authorising the Council 
to supply electrical energy for public purposes within the district. 


Tue Middlesbrough Ferry Committee has decided to 
accept a preliminary design and estimates from Mr. Charles H. 
Gadsby, of Westminster, for a proposed transporter bridge across 
the Tees at Middlesbrough. 


Tue Halifax Town Council have received notice from 
the Local Government Board that the erection of a refuse destructor 
at North Dean Railway Station will only be sanctioned on condition 
that the chimney is built 300ft. high. 


Tue first ‘‘ Automobile Railway” to make its appear- 
ance in Germany was opened a few days ago between Malmedy 
and the Belgian frontier town Stavelot. The track is nine kilo- 
metres in length, and the trains run twice a day in each direction. 


WE regret to learn that Lady Binnie, wife of Sir 
Alexander Binnie, died on Saturday at her residence, Ladbroke- 
en. Notting Hill. Lady Binnie was the daughter of the late Dr. 
E — of Londonderry, and was married to Sir Alexander Binnie 
in 1865, 


An inquiry has been held into the application of the 
Plymouth Town Council for sanction to borrow £91,000 in respect 
of works already authorised, and for extension and improvement 
of the waterworks of the Corporation, including the renewal cf 
over 16,000 yards of mains, 


THE Batley Corporation’s request to extend the present 
works and to purify the sewage by bacteriological treatment has 
been approved, the Local Government Board being of opinion, after 
considering their inspector’s report, that ‘‘ this is a case in which 
land is not easily available.” 


Tue Norddeutscher Lloyd Steamship Company has 
decided to revert to Plymouth as the port of cafl for the New York 
express service of steamers on the homeward voyage. The new 
arrangement comes into force next month. The other steamers 
will continue to call at Southampton. 


THE municipal electrical engineer of Sheffield, Mr. S. 
E. Fedden, is preparing a report on a wunicipal telephone system 
for the city, which is to be carried out on a very extensive scale. 
The Council will shortly make an application for sanction to a loan 
of half a million pounds to cover electric lighting extensions, &c. 


Monpay was the autumn holiday in Glasgow, and all 
records connected with the Exhibition were beaten. The attend- 
ance amounted to 171,960, the cash taken at the turnstiles reaching 
£3500. Over seven million people have now passed the gates — 
the largest attendance recorded at any British Exhibition—and 
the cash taken has totalled £119,497. 


In consequence of a letter from the Royal Mining 
Office in Breslau concerning shooting experiments with coal dust 
in the Government mines, the committee of the Upper Silesian 
Mining Association have requested from the Upper Silesian Coal 
Mining Fund the erection of an experimental shaft for coal-dust 
trials. Tarnowitz was the place selected, and the experiments are 
placed in the hands of one of the professors of the mining college. 


ConsIDERING the frequency with which fires rage in 
St. Petersburg, it is rather surprising that the city anthorities have 
not given greater attention to the fire brigade. However, the 
Town Council have at last appointed a committee to discuss the 
state of affairs, and the result is that it is proposed to establish 
five new fire-stations of firemen—300 all told—to acquire two 
steamboats for conveying the corps about the canals and on the 
Neva, and, finally, to increase the pay of the firemen. 


On the 19th inst. a Local Government Board inquiry 
was held at Padstow by Colonel A. G. Durnford, R.E., 
into the scheme to provide a water supply to the town. It is pro- 
posed to adopt a source at a distance of about 44 miles, where 
springs will be collected and conducted toa collecting chamber and 
thence to a service reservoir at an ample elevation above the town. 
The inspector visited the source with the engineer, and carefully 
investigated the means to be adopted to avoid pollution. 


THE United States consul reports from Amsterdam 
that, as a result of the increased prosperity among the dairy 
farmers, there has been a considerable demand in the Netherlands 
during the last three years for mowers, reapers, binders, and rakes. 
The difficulty in obtaining farm labour at the very low wages 
offered, he adds, has also had the effect of increasing the pur- 
chases of agricultural machines. American ploughs, continues the 
consul, do not meet with favour, German ploughs being preferred, 
while horse-power thrashers, the only kind in use, are imported 
principally from England. 


Work has been begun on 200 by-product coke ovens 
for the Maryland Steel Company at Sparrows Point, near Baltimore. 
The coke required for the blast furnaces and steel works will be 
made there, following a practice which is yearly coming more into 
favour with large works. Where the coal to supply the ovens will 
be brought from is not stated ; but the works are well placed to 
secure raw coal at low prices, either from West Virginia by rail, or 
possibly from Nova Scotia by sea. The by-products are to be 
saved, and the use to be made of the most valuable by-product, 
the gas, is under consideration. 


AccorDING to a Board of Trade report, issued recently, 
1250 persons were killed and 7353 injured in the working of rail- 
ways one last year. In addition to these, the companies have 
reported 75 persons killed and 12,219 injured from accidents that 
occurred on their premises, but were not connected with the move- 
ment of railway vehicles. The total number of passenger journeys, 
exclusive of journeys by season ticket-holders, was 1,142,276,686 
for the year 1900, or 33, 584,695 more than in the previous year. 
Calculated on these figures the proportion of ngers killed and 
ee during the year was 1 in 8,461,309 killed, and 1 in 470,848 
injured, 


THE Parliamentary Committee of Glamorgan County 
Council have come to the conclusion that it is desirable that the 
following five lines should be constructed: (1) A linefrom Aberdare 
by Mardy, Porth, Tonyrefail, Blackmil], and Tondu to Bridgend. 
(2) Aline from the boundary of the county borough of Swansea, or 
the end of the authorised Swansea light railway, to Ystalyefra by 
Clydach and Pontardawe. (3) A line from the boundary of the 
county borough of Swansea, or the end of the authorised Swansea 
light railway, to Loughor. (4) A line from the authorised Swansea 
light railway at Morriston to the end of the existing tramway at 
Neath Abbey. (5) A line from the termination of the Neath Cor- 
poration tramway at Briton Ferry to Taibach, 
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FORBIGN AGENTS FOR SALE OF THE ENGINEER. 


AUSTRIA.—GxR0LD AnD Co., Vienna. 

F. A. Brocxnavus, 7, Kumpfgasse, Vienna I. 
re. anp Wa su, Limirep, Shanghai and Hong Kong. 
FRANCE.—Boyvgau AnD CHEVILLET, Rue de la Banque, Paris. 
GERMANY.—ASHER AND Co., 5, Unter den Linden, Berlin. 

A. TwaiTwxvEe, Leipsic ; F. A. Brocknaus, Leipsie. 
INDIA.—A. J. Compripex anv Co., Railway Bookstalls, Bombay. 
ITALY.—Lomscugr anv Co., 307, Corso, Rome ; Bocca Frurus, Turin. 
JAPAN.—Ke.iy anp Watsh, Limirep, Yokohama. 

Z. P. Manuva anv Co., 14, Nihonbashi Tori Sanchome, Tokyo. 

RUSSIA.—C. RickER, 14, Nevsky Prospect, St. Petersburg. 
§, AFRICA.—Gorpon anv Goron, Long-street, Capetown. 

R. A. THompson anv Co., 33, Loop-street, Capetown. 

J.C. Juta & Co., Capetown, Port Elizabeth, & Joh burg 
AUSTRALIA.—Gorpon anv Gortcu, Melbourne, Sydney, and Brisbane. 

R. A. THompson AnD Co., 180, Pitt-street, Sydney; Mel- 

bourne, Adelaide, and Brisbane. 

TURNER AND HENDERSON, Hunt-street, Sydney. 

NEW ZEALAND.—Uprton anv Co., Auckland ; Craio J. W., Napier. 

CANADA.—MontTreat News Co., 386 and 388, St. James-street, Montreal, 

Toronto News Co., 42, Yonge-street, Toronto. 
UNITED STATES OF AMERICA.—InreRwationaL News Co., 88 & 85, 
Duane-street, New York. 

Supscriprion News Co., Chicago. 

STRAITS SETTLEMENTS.—Ka.iy anp Watsu, Limirep, Singapore. 

JEYLON.—WisavaRTNna anv Co., Colombe. 




















SUBSCRIPTIONS. 
Tus Enoivemr can be had, by order, from any newsagent in town 
country, at the various railway stations ; ref can, if preferred, rd 
supplied direct from the office on the following terms (paid ip 
vance) -— 

Half-yearly (including double number) .. . £0 14s. 6d. 
Yearly (including two double numbers).. .. £1 9. Od. 
Ovora Reapine Casmzs, to hold six issues, 2s. 6d. each, post free 2s. 10d. 
it ao poe an extra charge of two shillings and sixpence per annum 


Foreign Subscriptions will, until further notice, be received at the rates 
given below. Fo: Subscribers paying in advance at these rates 
will receive Tug ENGiIngeR weekly and post free. Subscriptions sent 
by Post-office Order must be made payable to Tas EnGIngER, and 
accompanied by letter of advice to the Publisher. 

Turn Paper Copims. Tuick Parse Ooprms. 
Half-yearly .. .. £0 188. Od. | Half-yearly .. .. £1 Os. 8d. 
Yearly . — — 6&1 16s. Od. Yearly .. .. .. £2 Os. 6d. 
(The difference to cover extra postage.) 


ADVERTISEMENTS. 
. won » Sane vs stration of four lines ant ater is three 
lor every two one an ce ; odd 
lines are charged on . The line ag or oon When 
an advertisement ueogares an inch or more, the charge is 10s. per inch. 
rtisements from the country must be accompanied by 
a Post-office _— yment. Alternate advertisements will be 
Dractoal regular , but weekly’ advert cannot be guaran- 
ts are taken 
subject to 
Advertisements cannot be inserted unless delivered before 
Siz o'clock on Thursday evening; and, in consequence of 
the necessity for going to press early with «a portion of the 
edition, ALTERATIONS te standing advertisements should 
arrive not later than Three o'clock on Wednesday afternoon 
In each week. 
Letters relating to Advertisements a: Fa 
Paper are to be addressed to the Paiher, i a 
letters to be addressed to the Bditor of 


Telegraphic Address, ““ BNGINEER NEWSPAPER, LONDON.” 


PUBLISHER'S NOTICES. 


*,* LATEST TYPES OF THE BRITISH FLEET.—Our two-page coloured 

nt, vepresenting H.M. ships Formidable, Drake, and 

Albatross, may be had, Traces on superior paper, upon a roller, 
price 1s., by post 1s. 1 
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TO CORRESPONDENTS. 


*," In order to avoid trouble and confusion we find it necessary to inform 
ts that letters of inquiry addressed to the public, and. intended 


ied by the name and address of the 
ampaniad bythe name and addrat No yon 
of anonymous communications. 
* We pss stir ap . or manuscripts ; we must, 
“therefore, request correspondents to keep copies. 


W. R. (Wiltshire).—We believe that C. Burrell and Co., Thetford, can 
supply you with the scarifier. 

Satop.—Try Slingo and Rrooker's ‘Electrical Engineering,” published 
by Longmans and Co., London. 

ae (Heating Buildings) —You are requested to communicate with 

. W. Jackman and Co., 3¥, Victoria-street, 8.W. 

I. a (Blaydon).—Write to MacMillan and Co., St. Martin-street, london, 
for their catalogue of books written for the examinations. 

R. H. (Dovercourt, Essex). —You might try ‘Gold Milling—The Stamp 
Milling of Gold Ores,” or ‘‘Gold Mining : The Quartz Operator’s Hand- 
book,” both published by Spon. 

A. I. (Devonport).—The name of the Society is the North-East Coast 
Institution of Engineers and Shipbuilders. The offices are in St. 
Nicholas-buildings, Newcastle-upon-Tyne. 

Lux.—You can obtain very full information by applying to the Secre- 
tary of the South Metropolitan Gas Company, which has made 
special arrangements for the supply and intenance of i 
burners. 

J. P. (Boston). —We have had no article explaining the construction of a 
motor lorry in detail, but we have given general drawings of several as 
made by different firms—see, for example, issues of August 4th, 1899 ; 
June 23rd, 1899; March 3rd, 1899 ; May 27th, 1898. 

A. E. M.—If the quantity of turnings and borings is small they can be 
melted by throwing them directly into the large ladle containing 
melted metal. They can also be melted by charging them direct into 
the cupola. In neither case is it advisable to use them with fine 
castings. 

A. J. A. (Finsbury-circus).—You give your case away by admitting that 
you do not like long railway runs without a stop. The number of 
trains making runs of 200 miles and over is very small. Why afflict 
yourself by taking such a train? The plan that you propose is carried 
out already on every railway in the kingdom. For example, you can 
run to Grantham without a stop, and then take a stopping train on to 
Lincoln. 

T. W. T. (Leicester).—Many so-called flash coil boilers have been tried 
for motor cars. M. Serpollet’s alone has met with marked success. 
The feed arrangements are rather complicated. An ordinary multi- 
tubular boiler would answer your purpose better. Take an opportunity 
of seeing the boilers used in the small steam motor cars. Perhaps the 
makers of one of these would supply you with what you want. Your 
cylinders would be large enough. 

Friction Ciutcu.—We have not come across any recent formula. The 
calculation is simple enough. Find the moment of resistance at the 
rubbing surface, and, if your material is metal to metal, arrange for a 
pressure between the surfaces of not less than from six to ten times 
this amount. The greater you can make the — the more the 
clutch will drive, and the art of designing the clutch is to get a high 
pressure without putting excessive side thrust on bearings, &c. 
you get circulars from the several makers you will see from them the 
sizes r Jed for tra ission of given horse-powers. 








INQUIRIES. 


PRODUCER GAS AND GERMAN SILVER. 

Sir,—It would be very interesting to know if any of the subscribers to 
your journal have experienced trouble with their stocks of metal by the 
use of producer gas p shouts. 

Our own experience rather suggests that a deteriorating chemical 
action is set up, which after some months produces fracture in sheet 
German silver and sheet brass. Although we have not as yet been able 
clearly to charge the trouble to the action of the gas, we hold a rather 
strong suspicion in that direction. We should therefore be pleased 
hear if any fellow subscribers have had a similar experience, or know 
what chemical action actually dves take place upon soft metals. 

Birmingham, September 23rd. J. L., Lowrrep. 








DEATHS. 
On the 21st inst., at her residence, 77, Ladbroke-grove, Notting Hill, 
, Lady Brywieg, wife of Sir Alexander Binnie. 
On the 18th inst., at Sydney, N.S W., Francis James Appiepy, Assoc. 
M. Inst. C.E., second son of C. J. Appleby, M. Inst. C.E., of London, 
aged thirty-nine years. 
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SPEED AND FORM OF HULLS. 


OnE “ excuse” advanced by the pro-Belleville party to 
explain the defeat of the Hyacinth by the Minerva was 
that the lines of the former’s hull were unsuited to a high 
speed. The ‘“ excuse’’ was perhaps made in France ; 
it was in France, at least, that attention was most drawn 
to the fact that between the Minerva and Hyacinth a 
difference of 6in. in beam existed, and that weights were 
differently distributed. The Hyacinth, by reason of her 
6in. guns, carries a great many tons extra weight along 
the upper deck. In the Minerva this weight is carried 
below water. From that,in France, some most ingenious 
theories have been deduced; care being taken to point 
out that in trials of unfinished ships—especially American 
ships—distribution of weights for the occasion has been 
made into a fine art, sometimes worth a couple of knots. 
Over here, of course, those acquainted with the vessel 
attribute her failure to other and more obvious causes, 
though quite ready to admit that the lines of a ship neces- 
sarily affect her speed a great deal. 

It is well known that in the old days British naval 
architects were nowhere in comparison with French 
designers in evolving ships with the best form for the 
size. Now and again we hear that the same truth applies 
to-day, and certainly evidence—or what may pass for 
evidence—is forthcoming fairly frequently. Forinstance, 
there is the case of the French cruiser Chateaurenault, a 
large protected cruiser, lightly armed for her size ‘in 
much the same proportion as our Diadem class are. The 
Chateaurenault is of 8018 tons, and her designed horse- 
power is 23,000, from which 23-knots was demanded. 
She has just done a three hours’ trial at full power. She 
developed 24,964 horse-power—French, but the difference 
isnegligable—andamean speed of 24: 148knots. Equivalent 
excesses have been obtained in this country, but only from 
Elswick cruisers which have not Admiralty lines. , Still, 
the results have been, and rightly, attributed to excellence of 





machinery. The point about the Chateaurenault is 
that her machinery is not excellent. It has given trouble 
to some extent, and the French newspapers point out 
that there are four to five months’ work on it for improve- 
ments. That 24 knots was reached they attribute to the 
ship’s excellent lines, and the fact that the hull generally 
“suits” the machinery. An army of men was em- 
ployed oiling during the trial no doubt, but that obtains 
in every trial, to a greater or less extent. The French, 
needless to say, are very pleased with this triumph of 
design. Some years ago England designed the Blake 
and Blenheim, 9000-ton ships, intended to get 22 knots 
with 20,000 indicated horse- -power. It never was got, 
though the Blenheim on trial reached 21,411 indicated 
horse-power, the speed was 21°8 knots. The Blake's best 
—made after a commission in 1897—was 19,579 indicated 
horse-power, with 21°5 knots. The failure to realise the 
designed speed was certainly not due to machinery 
defects, for few, if any, ships have equalled these in that 
respect ; so the blame was put on their lines—rightly, 
apparently. But cruisers were a new thing in those days. 
Then there is the Ariadne, launched in 1898, with 18,000 
indicated horse-power for 20°75 knots, and a tonnage of 
11,000. She worked up to 19,156 and made 21°5 knots, 
which is the best result for her class. Here the 
excess horse-power is about equal to the Chateau- 
renault’s, but the speed excess—bearing in mind the 
immense extra power required for fractional gains 
at high speed—is not comparable. The Cressy, 1000 
tons heavier, is designed for 21,000 indicated horse-power 
and 21 knots. On trial she just exceeded the horse- 
power and just failed to make the speed, though this 
speed failure was put down to the bad weather 
prevailing. 

All French ships do not exceed their speeds, like the 
Chateaurenault, and some like the Dunois have con- 
spicuously failed to make them; still, on the whole, there 
is a good deal that may be brought forward to the 
support of a contention made across the Channel that the 
French are more skilful than we are at producing good 
forms for speed. Their failures are generally, or always, 
to be attributed to machinery defects; ours, not to 
machinery, but to hull form. It does not necessarily 
follow, however, that our designs are really faulty. 
Badly as our Diadem class cruisers steer, French cruisers 
are relatively worse. Handiness, speed, and speed in 
bad weather cannot all be secured equally well in any 
one ship—the compromise must be made, and no two 
designers are likely to make it in the same way. It is 
just as well to remember that the triumph of lines in the 
Chateaurenault is not everything, and that it is probably 
paid for in some other form. Naval architecture 
to-day is an exact science in a way that it certainly 
was not a hundred years ago, when the French, though 
more clever than ourselves in evolving good speed forms, 
were also more lucky in chancing upon them. The 
model tanks, such as we have at Haslar and Dumbarton, 
the Italians at Spezzia, the Russians at St. Petersburg, 
and other nations elsewhere, did not exist then. There is 
very little chance nowadays, and so, though the pes- 
simists will wail, and have, indeed, begun, the 
Chateaurenault results need not upset any one. There is 
no case of ‘ Somebody ought to be hanged.” More, 
‘“‘ British lines” have this advantage; if the ship is 
loaded with extra coal, next to no speed is lost thereby, 
while most foreign ships lose heavily. In war time every 
ship must embark the maximum of coal, and she is 
pens. ta likely to be able to consult her own convenience as 
to when full speed will be demanded. Lines that admit 
of full speed only on occasion have not a great practical 
value. When, too, special circumstances necessitate, 
there is ample evidence that we are fully able to design to 
meet requirements. There is, for instance, the Arrogant 
class. The ships of this class have a bad name in the 
newspapers and are always being mentioned in connection 
with breakdowns of various kinds, yet, in many ways, they 
arethe best steaming ships in the Navy. There is nota 
ship in the Navy that they cannot keep up with, save 
in bad weather. Their handiness is proverbial ; to 
quote the naval saying, ‘‘ They’ll turn two points if you 
look at the wheel.”” They have in actual practice turned 
sixteen points while ships of the Diadem class have done 
in the same period less than four points with extreme 
helm and assistance from the engines. The stipulation 
for these ships was speed and handiness; and, despite 
what has been said against them, on counts having nothing 
to do with the design, we may say that these ships are 
Sir William White’s chef d’ouvre, and in their way, the 
finest examples of naval architecture in the world. 

It is considerably easier to design a hull that shall give 
high speed before all other things, than it is to combine 
that quality with others equally necessary for war. We 
have mentioned, we believe, all the most damnatory 
cases that can be adduced against British design. The 
Chateaurenault is undeniably a triumph ; and if it pleases 
the French to construct a warship on the lines of an 
American liner, they deserve all the credit to which success 
thereat is entitled. But warships have to do other things 
besides cover stretches of water at a high speed, and for 
every nation these “other things” vary. Despite the 
pessimists, we may, we think, still sleep peacefully in our 
beds without nightmares of an end to “ Rule Britannia ”’ 
in the 24-148 knots achieved by the Chateaurenault. 


EDUCATIONAL THEORIES. 


Proressor Perry never appears in public to better 
advantage than when mounted on one of his hobbies. At 
the recent meeting of the British Association he rode one 
of these, fully caparisoned, at a hostof adversaries. Pro- 
fessor Perry is always lucid, usually interesting, and in- 
variably entertaining. His criticism of the existing 
methods of teaching mathematics possessed all these 
characteristics. From beginning to end, he told his 
hearers, mathematics are taught on a wrong system ; 
and he said not a little which tended to the glorification 
of the Boy. He was not alone; other speakers echoed 
his sentiments and almost reproduced his arguments. 
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Euclid had a very bad half-hour. We know that the 
meetings of the Association in Glasgow were dull. 
The various papers read were, with few exceptions, 
very, very dry. The one bright spot was the turmoil 
about education. Nothing was more talked about. 
Whether the results will prove to be of value—or, 
indeed, whether there will be any results at all—or not, 
we are unable to say. 

We fancy we owe our readers—or, at all events, some 
of them—an apology for returning to the consideration 
of a subject so hackneyed. Our excuse lies in the cir- 
cumstance that we are consulted almost daily by anxious 
parents, guardians, and students, as to what and how and 
where a boy can best learn to be an engineer, an elec- 
trician, a naval architect, or a manufacturing chemist. 
Notwithstanding all that has been written on this subject, 
it would seem that advice is still earnestly sought. The 
proceedings of the British Association direct attention 

once more to the prevailing sentiment. We gather that 
those most interested do not know how the information 
required can be best obtained; while those whose 
business it is to teach are at loggerheads as to what 
should be taught, and how it should be taught. It is, no 
doubt, fortunate that the people most in evidence only 
represent, after all, a minority. A great deal of solid 
educational work is done in this country, and little is 
heard about it. So much has been said by way of 
criticism of the teacher that to restore the balance of 
equity, it is, we think, right that a little should be said 
about the pupil; and we are urged to say this little 
because it is not impossible that we have failed to grasp 
Professor Perry’s meaning in all its fulness, and it is fair 
to him that he should have the chance of correcting a 
false impression, if, indeed, one has been conveyed by his 
words. 

It seems, then, to us that Professor Perry holds that all 
boys are put very much onan intellectual level, and main- 
tains that the main reason why a considerable percentage 
of the rising generation of this country are not fair mathe- 
maticians is that they are badly taught. This proposition 
obviously permits of being expanded, and applied to his- 
tory, languages, physics, or geography, as well as to 
algebra and geometry. We venture to say that Pro- 
fessor Perry has gone a great deal too far. We are quite 
willing to admit that much teaching of a poor kind is done 
in this country; that boys are taught by rote; that they 
are not helped to think, and so on. But to condemn all 
educational methods except those favoured by a few ad- 
vanced spirits like Professor Perry, is to go much too far. 
It is here that the boy, otherwise the student, comes in. 
Truly, no one ought to be better aware than is Professor 
Perry of the fact that the mathematician is born, not 
made; and we use the word ‘“‘ mathematician ” in a very 
restricted sense. Itis quite the exception to find students 
who really like mathematics, and who possess that special 
twist of the intellect that produces such men as Rankine 
or Clifford, or Clerk-Maxwell. The boy who grows up 
and develops into the first-class pure mathematician is, 
fortunately, very rare indeed. We speak now, not of that 
type, but of men who, like Rankine, used mathematics 
as a means, not asanend. We maintain that, unless a 
lad has a special gift for mathematics, the most perfect 
teaching in the world wili be wasted on him. Similar 
statements may be made of other subjects, but, by no 
means, of all. Languages, painting, and music may be 
ranked with mathematics. In order that even moderate 
proficiency may be attained, there must be a special 
brain development presentin the pupil. Lacking this, no 
teaching possible will result in success. 

Now, it so happens that a great many people have 
imbibed the notion that unless a man is a splendid mathe- 
matician he cannot possibly be a good engineer. The 
fact, for example, that Professor Perry is himself an 
engineer of no small ability, and that he lays such stress 
on the right teaching of mathematics lends support to this 
view. But,as a matter of fact, scores of highly successful 
engineers could not solve a quadratic equation to save 
their lives; nor do they possess a knowledge of Euclid’s 
elements in any other way than that in which they 
remember old nursery rhymes like ‘‘ Little Bo-Peep,” or 
‘*Old Mother Hubbard.” It would be far too long a 
story to explain why this is so; and it must be carefully 
borne in mind that we are not arguing that this is right, 
or that engineers should not be mathematicians, but 
simply that facts show that mathematical knowledge is 
very far from being essential to engineering success. We 
may now return to the point from whence we have slightly 
digressed, and say that the great educational mistake of 
the day is the same old, old mistake always made. To 
wit, that all boys are so nearly alike that they ought 
to be all taught in the same way. John Stuart 
Mill, writing on the despotism of custom, says: 
‘“* Society has now got the better of individuality; and 
the danger which threatens human nature is not the 
excess, but the deficiency of personal impulses and pre- 
ferences”; and elsewhere: ‘‘ What has made the European 
family of nationsan improving, not a stationary portion of 
mankind? Not any superior excellence in them which, 
when it exists, exists as the effect, not as the cause, but 
their remarkable diversity of character and culture.” 

We do not say that every boy should under all cireum- 
stances receive the special training best suited to his idio- 
syncrasies. That would be wholly impossible, but we 
do say that it is quite practicable to avoid a dreadful waste 
of time by showing a little more discretion than is usual 
in pushing a boy on. The existing system of competitive 
examinations is responsible for much that is defective. 
It has been made the subject of objurgation by the most 
conservative, as well as by the most radical apostles of 
the higher education. Yet no one has succeeded in 
suggesting something better to take its place. But 
leaving this on one side, let us confine ourselves strictly 
to the education of engineers, and consider what that 
ought to be, and whether all the speakers at the British 
Association did or not help parents and guardians to 











trace evidence of the assumption that the pupil is a 
species of cask into which knowledge is to be poured. 
There are leaky seams in the cask, indeed, through which 
information escapes. This is admitted; but it does not 
seem to be admitted that, still using our metaphor, there 
are casks into which certain kinds of knowledge cannot 
be poured at all. If we apply the principle to students, 
we find that young men attempt to become engineers 
who have no mental qualifications whick fit them for 
absorbing and utilising the instruction which they receive. 
They are taught at school; they go to an engineering 
college ; they pass through the shops; and in the end 
they know next to nothing, and what they do know 
they cannot utilise. This is one reason why so many 
young men entirely fail to achieve reasonable success. 
There is still an outcry for technical education, but there 
is every reason to believe that far more is expected from 
it than will be obtained ; not, indeed, because the teaching 
is inadequate, but because those taught lack the ability 
to make use of the teaching. We have, we believe, once 
before repeated the words used by a very able teacher, a 
professor not long dead ; but they are worth repeating here. 
Asked about a certain college, he replied that it was doing 
very well; it had already turned out no fewer than 600 
electrical engineers. His querist expressed his astonish- 
ment, and said very naturally, that it did not seem 
possible that they could findemployment. The professor 
replied, “‘Oh, they are mostly duffers, they will give 
electricity up in a very short time; they will not bein the 
way of the good men.” A man may be very clever 
indeed, and yet totally incapable of doing any engineer- 
ing work whatever. This is one of the things which parents 
and guardians—and, we may add, not a few professors 
and education men generally—fail to see. Putting this 
fact into a very few words, it is impossible to teach a 
man to be an engineer unless he has a natural bent for it. 
The tendency of the present day is to exalt teaching at 
the expense of natural gifts. To hear some persons 
speak, it would appear that a youth may be made a 
lawyer, a physician, an engineer, or a chemist, as we 
please. The bees produce queens, or drones, or workers 
in a hive by the way in which the grubs are fed. 
Apparently it is believed that by an analogous process 
a competent member of any profession may be turned 
out, and failure to produce the required result is 
attributed to imperfect teaching. This viewis completely 
wrong from beginning to end; and we venture to think 
that no one understands this more fully than Professor 
Perry. Itis to be regretted, we think, that he did not 
insist on the point during the Glasgow meeting. There are 
difficulties enough in the way of teaching without 
endeavouring to add to its burthens a load of respon- 
sibility which it should not be called upon to bear. 
The engineer, like the poet, is born, not made. 

TESTING CENTRIFUGAL FANS. 
Many letters have appeared in our columns on centri- 
fugal fans, and it appears desirable that some standard 
method of testing them should be adopted, to enable 
correct comparisons to be made on the merits of the 
various systems. We speak here of the smaller types 
of fans, apart from the larger kinds used for the ventila- 
tion of mines, although the same considerations apply to 
both. These smaller fans work at various speeds, with 
vanes or blades differing greatly in number or size. 
Some are made with numerous very short vanes, others 
with a few very long vanes. Naturally, each maker 
claims that his type is the most efficient, although his 
opinion is often not based on practical tests. There 
used to be the same difficulty and want of uniformity in 
making tests on steam engines and boilers, and even on 
gas and oil engines, but the different engineering asso- 
ciations, societies, and institutions in Europe and 
America have formulated an excellent set of rules, 
regulations, and suggestions, showing how such experi- 
ments should be made. Blank sheets are also provided 
for filling in the results in a uniform manner. Thanks 
to the efforts of the committees of the German Verein, 
the American Society of Mechanical Engineers, and our 
Institution of Civil Engineers, there is, therefore, no 
difficulty in following, for those who wish to do so, 
their excellent and forcible advice when making and 
recording tests. All their proposals have, during the last 
few years, been brought into practical shape, and are 
accepted by nearly all modern engineers as being on the 
right lines. 

To enable proper comparisons to be made on tests of 
centrifugal fans, similar standard methods should, we 
think, be adopted. Different makers, even with the best 
intentions, often make and publish tests in which many 
essential points have been omitted. In the first place, 
it is very important to measure correctly, according 
to the methods agreed upon by the best authorities, the 
quantities and pressures of the air delivered by a given 
fan. Few good fan tests have been published, and not 
many on the best way of measuring the velocity 
of the air in a given pipe coming from the fan. Little 
literature exists on the subject, but there is sufficient to 
show that the Pitot tube method, and properly tested 
anemometers and orifices should, with correct coeffi- 
cients, all agree, and give the same volumetric results. 
As a rule the indications of anemometers are too high, 
and should be accepted with caution. The German 
tests on the measurement of air, which are the best yet 
made, prove that with proper formulas and corrections, 
all these three methods, viz.: Pitot tube, anemometers, 
and orifices agree. In these experiments the air was 
first carefully measured in bulk ina holder 85ft. in 
diameter, lent for the purpose by a gasworks company, 
and containing air only. The same air was afterwards 
measured by the three methods mentioned. In this 
way a real check of the quantity or volume of air 
passing per minute through the air pipe and from the air 
holder was obtained. In experiments on fans, the pres- 
sure, the volumetric, and the mechanical efficiency should 





pressures and different speeds of the fan. The Council 
of the Institution of Mechanical Engineers in London 
might perhaps, if the request were made by a sufficient 
number of their members, be induced to appoint a com. 
mittee to consider the subject, who, after drawing up a 
code of rules to be followed, would possibly make some 
tests. Excellent work has been done in this way jn 
other branches, steam engines, gas engines, kc. 

A good deal of confusion exists at present as to the 
best way of conducting fan tests, what instruments 
should be employed, and how the tests should be made 
and recorded, &c. Fans should be sold under a guarantee 
of delivering a certain volume of air at a given pres. 
sure, and a given speed of rotation, when absorbing only 
a certain horse-power. They are now often rated accord. 
ing to the diameter of the vanes, which is an incorrect 
basis. One fan of about the same diameter as another, 
and going at about the same number of revolutions per 
minute, may easily deliver two or, perhaps, three times 
the volume of air at the same pressure. The most 
efficient fan should, at the minimum speed, give the 
highest pressure, volumetric and mechanical efficiency, 
and this with the minimum of noise and when occupying 
the smallest space. Some of the well-known fan makers, 
if asked, would doubtless lend one of their standard fans, 
on condition that it should be returned in good condition 
within a reasonable time. Ten or twelve such fans should 
be tested on the same lines, and with the same instru- 
ments, the results in all cases to be published with 
drawings, and with or without names, by the proposed 
Fan Testing Committee, appointed by a_ well-known 
institution, say, an independent body of experts accustomed 
to such tests. It may be asked how the three efficiencies 
mentioned above can best be determined. If considered 
desirable, we might, perhaps, give these important details 
on a future occasion, or leave them to be fixed by the 
committee. 

The admission of air into fans is often very defective. 
The number and shape of the vanes and their direction of 
rotation vary greatly, and are often casually determined, 
instead of being arrived at by correct experimental 
research. Sometimes the vanes are straight, sometimes 
concave, sometimes convex to the direction of rotation, 
and all these important points are frequently the result of 
guess work. Their width also varies much. The friction 
of the air when passing at high velocity through the 
casing is often excessive. Lubrication of the bearings is 
another important matter requiring attention. Air pro- 
pellers—or fans without a closed casing—might also be 
included in the above investigation, as suggested. These 
are chiefly used to deliver large volumes of air at low 
pressures for the ventilation of buildings, &c. The ques- 
tion of fans is now of greater importance than formerly, 
as large numbers are used both on land and at sea for 
forced or induced boiler draught. Ventilation, or changing 
the air without causing a draught, in rooms, courts, 
theatres, and public buildings, and even in shops, is more 
and more required, and better understood. Fans or air 
propellers can be easily driven by electro motors. 

We hope the subject may be considered of sufficient 
importance to lead to some good tests by an independent 
committee, as well as the organisation of a standard 
method of testing. A paper could afterwards be read 
before an institution and the results discussed. 


HYDROGEN AS A FUEL. 


For some time past it has been the practice in report- 
ing on the performance of heat engines, to prepare a 
species of debtor and creditor account, in which all the 
various items of loss and gain are set forth under their 
proper heads in neatly-arranged columns. This admir- 
able system has taken the place of the methods of the men 
of the last generation, who were content to say that a 
given coal had such and such a calorific value, and that 
such and such a number of thermal units were accounted 
for by the boiler and engine. We are not quite sure 
that the results obtained with the more elaborate system 
are invariably worth the trouble incurred in calculating 
them. But inasmuch as the charge sheet has become 
an institution, it will be admitted, we think, that 
eare should be taken that it is not misleading. 
Now, it so happens that various reports on the 
efficiency of steam engines have recently come 
under our notice, in which it appears to us that no 
account whatever has been taken of a source of loss that 
may be of importance ; and that, in a word, boilers and 
engines have been charged with an amount of heat which 
they never received. To make what follows clear, let us 
take Rankine’s statements in ‘‘The Steam Engine.” In 
the first place, it is necessary to explain that each pound 
of coal put into the furnace and burned develops a certain 
quantity of heat or number of thermal units, and we have 
to determine what becomes of this heat. 

Rankine lays it down as proved that the total heat of 
combustion of any compound of hydrogen and carbon is 
the sum of the quantities of heat which the hydrogen 
and carbon contained in it would produce separately 
by their combustion. Furthermore, it appears that 
when oxygen and hydrogen are present in a fuel 
in the proportions proper to form water—that is 
to say, one pound of hydrogen to eight of oxygen, 
these constituents have no effect on the heat of combus- 
tion. If hydrogen is present in greater quantity than 
this the surplus is available for giving out heat. If, now, 
we examine reports, such as those of which we have 
written above, we find that a certain variety of coal is 
credited with giving out so many units. In some cases 
the figures are taken from tables, in others they are the 
result of actual experiments made with a calorimeter. 
Lastly, they are not infrequently arrived at by making an 
analysis of the coal and thence calculating its thermal 
efficiency. Asa rule, the only items charged against the 
fuel are loss by radiation and loss by heating air. The 
smallest practicable quantity of air that can be admitted 
to a furnace is 18 lb. per pound of coal burned. If we 
take 500 deg. Fah. as the temperature of the gas leaving 








arrive at sound conclusions. In this respect we fear that 
the discussion was entirely barren. All through it we 








all be determined. This has been done in a few indepen- 
dent tests, and should always be known for different air 





the boiler, and 60 deg. as that of the air entering the 
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we have roughly 18 x 440 x ‘24 1899 
units of heat carried up the chimney for every pound of 
fuel burned. Returning now to the statement that when 
hydrogen and oxygen exist in the proportions H, O in 
a fuel, they have no effect on the total heat of com- 
bustion. It must be understood that this virtually pre- 
supposes that they exist in some form equivalent to water 
in the fuel; and the statement must not be taken to apply 
to the combustion of the hydrogen in coal set free as hydro- 
en in an ordinary furnace. It is for this reason that we 
almost invariably find a fuel credited with the hydrogen 
which it contains, and it — no more incongruous 
or inaccurate to do this than it does to credit it with 
the carbon which it contains. Let us now consider 
what happens when hydrogen or a hydro-carbon is 
burned in air. The carbon obtains oxygen enough 
to convert it into CO first, and then into CO,. In 
thick fires there is reason to believe thata constant change 
may go on; the gas at different depths below the surface 
of the burning fuel being alternately COand CO,. We 
need not concern ourselves further with the carbon. 
Turning to the hydrogen, we find that combining with 
oxygen it produces water. Here it must be carefully 
porne in mind that both the hydrogen and the oxygen 
were, before entering the furnace, cold. They have both 
to be raised to the temperature of the fire; the water 
produced is instantly converted into steam; and each 
ound of the steam carried away up the chimney repre- 
sents 1086 British thermal units lost. When we look at 
the cloud of smoke rolling away from the funnel of a 
steamboat or a large factory chimney, we seldom realise 
that this is largely made up of steam when bituminous 
fuel is burned. It may be urged that the total weight of 
steam thus sent away is but a trifle. In the first place, it 
is very far from being a trifle with some coals; and with 
liquid fuel it is a very considerable proportion of all that 
passes up the chimney, and in any case it is quite 
sufficient in quantity to deserve recognition in any state- 
ment which pretends to set forth with minute accuracy 
and many decimals the various items to be charged to 
the credit of a fuel. If we neglect the latent heat in this 
steam produced by the combustion of hydrogen, we shall 
certainly credit the boiler with getting more heat than it 
really receives. To make this clear, let us suppose that a 
boiler is heated by pure hydrogen burned with just the 
proper weight of oxygen. Each pound of hydrogen com- 
bining with 8 lb. of oxygen produces 9 |b. of water, which 
is converted into steam, superheated in the first instance. 
These 9 lb. of steam represent 9774 thermal units, assum- 
ing the original temperature to be 60 deg. Fah. The 
total heat of combustion is, in round numbers, 62,000 
units. We see therefore that the actual loss represented 
by the steam carried away is more than one-seventh of all 
the heat generated, and there is no possible method of 
avoiding this loss, because the temperature of the existing 
product of combustion cannot fall below 212 deg., and 
below this they must fall before the steam will condense 
and part with its latent heat. To put this in another 
way. Hydrogen being used as fuel in the way stated, 
ought to convert into steam about 57 lk. of water per pound 
of hydrogen. But its combustion produces in the furnace 
9 lb. of steam per pound of hydrogen, and the net result 
is that only 48 lb. of water can be evaporated in the 
boiler. 

We do not think it is necessary to give any figures re- 
prese ating the loss with different types of fuel. Enough 
has been said to show that a considerable percentage 
error may be, and very frequently is, introduced in 
calculations of boiler efficiency. It can hardly have 
failed to strike our readers, as it has often struck us, that 
the results obtained with certain coals in actual use did 
not appear to be those proper to their chemical composi- 
tion. No doubt the efficiency of coal rich in hydrogen is 
often over-estimated, and some surprise is expressed that 
coke and Welsh coal, deficient as they are in hydrogen, 
should be so excellent. The samie statement applies to 
liquid fuel, which in practical use does not give the 
results postulated from its chemical constitution. 
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GERMAN COMPETITION. 


Lorp Avepury on Tuesday laid the memorial stone of a 
new technical school at Southend-on-Sea. He availed him- 
self of the opportunity to impress on his hearers the excel- 
lence of German methods as compared with those of Great 
Britain. Judging from past experience, the only available 
text for this species of homily is to be found in the records of 
the chemical trade. Lord Avebury gave many figures, no 
doubt interesting, which went to prove that Germany has 
built up a chemical trade, worth perhaps £50,000,000 per 
annum. The weak point in his discourse was that he did not 
attempt to trace the connection between technical schools 
and the growth of the trade. It would, indeed, be difficult 
to do anything of the kind. The growth of the industry has 
depended, first on the labours and discoveries of a few men; 
and secondly, on the fact that capitalists were found who 
were willing to spend money on pushing their inventions 
forward. Lord Avebury admitted, for example, that Perkin 
discovered mauvine in this country in 1856, but no capitalist 
took the discovery up. The reasons why a trade grows and 
flourishes in some countries and not in others are not fully 
understood. It is certain, however, that nocountry can hope 
to practice all trades with equal success. In Germany, for 
example, in spite of technical education, the best boots and 
shoes can only be obtained from American makers, It would 
appear that there is something in chemistry congenial to 
( ‘erman thought. It may, perhaps, be said with truth, that 
Great Britain’s bent is mechanical engineering, that of the 
United Stateselectricity, and that of Germanychemistry. But 
whether this is or is not true, the fact remains that the connec- 
tion between technical schools and the growth of the chemical 
industry in Germany has not been made clear by Lord 
Avebury, nor by anyone else. We do not suppose he would go 
So far as to say that there are no highly-trained competent 
chemists in Great Britain, or that every lad who has been 
taught in German schools is better equipped than these men 
for advancing the commercial interests of the chemical trade. 
Yet, until he can do this, we shall remain unconvinced that 
he appreciates the situation, or really understands why Ger- 





many rules the market for dye stuffs. The technical schools 
may do all that he seems to say they do; but not the smallest 
trace of a direct proof that they do is afforded us. Can it be 
seriously contended that technical education induces capital- 
ists to invest their money on particular lines? Ifso, the fact 
would be so far-reaching that it is astonishing that no refer- 
ence is made to it by those who are never weary of asserting 
that technical schools can alone save Great Britain from 
ruin. 


THE RATING OF COLLIERIES. 


THE rating authorities do well to take counsel together. 
The variety of ways in which properties, particularly mining 
properties, are assessed, suggests need of an Act of Uniformity. 
One step towards this desirable result has been taken. A 
conference of representatives of rating authorities of various 
unions in the West Riding of Yorkshire was held at Wake- 
field on the 23rd instant. The purpose of the meeting was 
to come to some agreement as to the rating of coal mines in 
the Riding. The importance of this object has been 
accentuated by several recent decisions, which were brought 
before the representatives for consideration. One was the 
case of John Brown and Co., Limited, v. the Assess- 
ment Committee of Rotherham Union. John Brown 
and Co. have their military, marine, railway material, 
and kindred workshops, in Sheffield, but their ccllieries, 
which are extensive and valuable, are mainly within 
the Rotherham Union. The company took a case to 
the King’s Bench Division in May last, when it succeeded 
in establishing its right to deduct from the gross estimated 
rental shown in the valuation list the annual expenses of 
keeping in repair the underground roads, air-ways, working 
places, c&c., although such expenses were borne by the 
tenant. The King’s Bench Division have thus decided that 
the rateable value of a colliery is after the costs thus specified 
have been paid. Another case was decided at the Wakefield 
Quarter Sessions last April, when the Assessment Com- 
mittee of the Dewsbury Union defended an appeal brought 
by the Heckmondwike Collieries, Limited, against the 
assessment of one of its mines. The appeal was allowed 
with costs, the points in dispute being similar to those 
mentioned in the first case. A general opinion was expressed 
by the various representatives that it was desirable to adopt 
a uniform method of rating coilieries. To arrive at this 
uniform method, and with the prospect of making it a per- 
manent settlement, it has been decided to consult the 
rating authorities of other districts, so as to obtain the weight 
of testimony which will bring about satisfactory concurrence 
of agreement. 








THE STRIKES AND LOCK-OUTS OF 1900. 


Tue annual report to the Board of Trade on the strikes 
and lock-outs in the United Kingdom, for 1900, has just 
reached us, and as in former years, we propose giving a short 
summary of its salient points. The first fact to notice is the 
decrease in the number of separate disputes. These amounted 
to 648, as compared with 719 in 1899 and 711 in 1898; or as 
against an average for the five-year period, 1896-1900, of 805. 
On the other hand there was a slight increase in the number 
of workpeople directly or indirectly affected. The total 
number in 1900 so affected was 188,538—an increase of 8321 
over that in 1899: but nevertheless as many as 21,686 less than 
the average of the whole period of five years from 1896. The 
year 1900 showed the smallest number of workpeople directly 
affected which has been recorded during the same period. 

The aggregate time lost in terms of working days was 
3,152,694, which was an increase of 636,278 over 1899, but 
still but little more than half of the average for the five years. 
We may say, in fact, that the year possesses practically no 
striking feature. No single dispute—as in so many recent 
years—overshadowed all the rest, those which attracted the 
most attention being those affecting the Thames lightermen, 
the Taff Vale Railway workmen, the Penrhyn quarrymen, 
and the Staffordshire pottery workers. The mining and 
quarrying group represents the greatest number of persons 
affected in any one branch of labour. The actual number 
affected was 74,364, which is as much as 39 per cent. of the 
total number affected by all disputes. The miscellaneous and 
textile groups had 24,968 and 24,143 respectively, which 
represent about 13 per cent., the next being the transport group 
with 23,026, and the metal, engineering, and shipbuilding group 
with 19,810, and the building group with 19,178, both these 
two latter being something over 10 per cent. of the whole. 
The number of workpeople, however, who were affected by 
disputes form but a very small proportion to the total number 
actually employed, the percentage being 2°2, which is the same 
as in 1899, and -3 less than the average of the period of five 
years. These figures disregard any disputes in connection 
with agricultural labour, and with fishing and other seafaring 
occupations. Had the numbers of workpeople engaged in 
these been added to the total, then the percentage would have 
been even less than the 2-2 given above. The time lost re- 
presents roughly one day in 800, and the average works out to 
something less than one day lost per head, while of those 
directly or indirectly affected by disputes, each one as an 
average lost nineteen days. The following table sets out the 
numbers and sizes of the disputes with the number of people 
affected. It will be seen that by far the greater number of 
disputes affect only a comparatively small number of work- 
people :— 





—- of Total 
isputes number of 
Limits of groups. oummemnanig workpeople 
in 1900. affected. 
Disputes affecting :— 
Under 100 workpeople .. .. 835 12,491 
100 and under 500 workpeople 230 ee 51,152 
500 » 1000 ra Sa ban ae » 27,845 
1000 le ” tel eee 60.580 
GOOD ama GROW. cc ke ce 40, a ae + 36,470 
Wem cs we, we « «<< Oe . 188,538 


It will be observed that the majority of the disputes affected 
less than 100 people each. 


The report next considers the aggregate time lost caleu-| 


lated from the point of view of the different groups. The 
largest aggregate lost in any one group is 740,272, in that 
styled miscellaneous. This is much greater than in any year 
in the five-year period, and is no less than 667,027 more than 
in 1899. This increase is largely due to the potter’s dispute. 
Another large increase is shown in the transport group— 
303,780, as against 62,450 in 1899, this being due to a larger 
number of dock labourers’ disputes than in recent years, and 
to the prolonged stoppage of work by Thames watermen 
and lightermen. 

As to the causes of the various disputes, considerably more 


than one half of those workpeople directly affected were agita- 
ting for an increase of wages. A comparatively small 
percentage struck against a decrease—the numbers so affected 
representing between 5 and 6 per cent.—while the total of 
those agitating in any way about wages represented 61-4 per 
cent. of the whole number. Hours of labour did not enter 
much into controversy, but under headings Trades Unionism, 
working arrangements, and the employment of particular 
classes of persons, as many as 48,956 out of a total of 135,145 
directly concerned, were affected. 

On the whole the results of the disputes were rather in 
favour of the workpeople than of the employers. In the 
disputes which were settled in favour of the workpeople 
40,612 were directly affected, as against 33,497 in the disputes 
where the employers had the advantage. Then, in tle 
disputes which were compromised 56,390 were affected, many 
of these undoubtedly obtaining some advantage over the 
masters since, during 1900 the demand for changes pro- 
ceeded largely from the workpeople. Among the numbers 
which obtained direct advantage in the case of no less than 
42-5 per cent.—mainly in the mining industry—the object of 
the agitation was to induce non-union men to join the union. 
In many of these disputes the employers took no part. 

The following table compares the general results of all the 
disputes of the five years, 1896-1900 :— 


Results. 1896. 1897. 1898. 1899, 1900 
In favour of the workpeople 43-5 .. 24-2 .. 22-6 .. 26-7 .. 30-05 
In favour of the employers .. 28-0 .. 40-7 .. 60-1 .. 43-7 .. 24-79 
Compromised .. .. .. 28-3 .. 34-0 17-2 .. 29-1 .. 41-72 
Indefinite or unsettled .. 0-2... 1-1 0-1 0-5 .. 3-44 


Several facts are brought out by thistable. The percentage 
of cases settled in favour of the workpeople is greater than it 
had been since 1896, and is, moreover, ‘64 above the average 
for the five years. On the other hand, the cases settled in 
favour of the employers is less than they have been during the 
same time, and the number is over 14} per cent. less than 
the average. The disputes settled by compromise also 
directly affected more people than in any other year during 
the same period, and the number is some 11} per cent. in 
excess of the average. The increase in this instance is largely 
due to the inclusion under this head of the dispute in the 
pottery trade, which affected a large number of persons. 

The distribution of persons affected by disputes does not 
vary very greatly from the average of the five-year period. 
In some cases 1900 was below and in some above the average. 
The chief instance where it is below the average was in the 
Northern Counties district, where the number affected was 
11,915, against an average of 21,842. The chief increases 
were the North and West Midland Counties district with 
39,693, against 21,893, and the South-Eastern Counties dis- 
trict with 2164, against 1442. The differences in the other 
cases were not very large. The great bulk of the disputes 
were ultimately settled by negotiation between the parties 
directly concerned or their representatives. Of the whole 
number of 648 disputes dealt with in the report, three- 
fourths were so arranged, and these embraced 82 per cent. of 
all the persons concerned in the disputes, as against 87 per 
cent. for the previous year. Of the remaining numbers 19 
were settled by arbitration and 13 by conciliation; 45 by 
return to work on employers’ terms without negotiation ; 
71 by replacement of workpeople ; and 4 by the closing of 
works, while 9 remained indefinite or unsettled. The 
number settled by arbitration and conciliation shows some 
falling off. About 18 per cent. of the disputes were settled 
by return of the workpeople on employers’ terms, or by 
replacement of workpeople, but these only included some 
7 per cent. of the total number of workpeople involved in 
the disputes. 








THE PROJECTED WURTEMBERG SHIP CANAL. 


Or all the South German States Wiirtemberg alone 
possesses no really navigable waterways. On the Neckar, 
between Heilbronn and Mannheim, there exists a “‘ Ketten- 
schleppschifffahrt,” or a system of towage by means of chains. 
This, however, is by no means so important as its sounding 
German name would lead us to suppose is the case. On the 
other hand, both the neighbouring States of Baden and 
Bavaria have long enjoyed the advantage of direct communi- 
cation with the sea, as they both possess the facilities 
afforded by the Rhine as a connecting link, and Bavaria has 
also the river Main. That it is by no means impossible for 
Wiirtemberg to secure direct communication with the sea is 
seen in the efforts which have been set on foot there recently 
with a view to constructing a ship canal from Mannheim to 
Esslingen by carrying out the requisite canalisation of the 
Neckar. According to the Berliner Tageblatt, the Commis- 
sion entrusted with the work of improving the navigation of 
the Neckar has issued the report of its investigations to the 
effect that the execution of the project presents no technical 
difficulties. This projected ship canal would be about 
200 kiloms. in length, and by the construction of forty locks 
it would have an average depth of 2 m. in its navigable 
waterway. Along a river regulated in this manner vessels 
drawing 1:75 m., and with a tonnage of 600 tons, equal 
to the load carried by sixty goods wagons, could pass. 
The total cost of the work is estimated at 50 million 
marks, or £2,500,000; of this amount one-third would 
be paid by Baden and Hesse and two-thirds by Wiirtem- 
berg. Against this outlay must be placed the sum of 
26 million marks, which represents the value of the 
water power which it will be possible to obtain from 
the canalisation of the Neckar. How greatly this projected 
waterway will reduce, for instance, the cost of transporting 
coal will be seen from the following figures. The cost of 
carrying coal—towage and freight, exclusive of incidental 
charges—would be 14 mk. 42 pf. for every ten tons between 
Mannheim and Heilbronn, and 23mk. 57 pf. between Mann- 
heim and Cannstatt. The present rates of freight between 
these towns is 27 mk. and 40 mk. respectively ; thus the rates 
at this moment are relatively 90 arid 60 per cent. higher than 
will be the case. Moreover, with the development of the 
shipping, the rates could be modified. That great things are 
expected of this new waterway is seen in the complacency 
with which the projectors view the anticipated yearly deficit 
of 800,000 mk., as the expenses of working the canal are ex- 
pected to be 1,260,000 mk., while the returns are put at only 
460,000mk. The people of Wiirtemberg are assured that this 
deficit will be far more than made up to them by the increased 
value of their agricultural productions, by the impetus thus 
given to their industries, by the rise in the value of land, by 
the opening up of new spheres of labour, and, more than 
all, by a cheapened coal supply, which has now become a 
vital question for the local industries if they wish to cope 
successfully with the competition of the neighbouring 








States. 
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THE RUSSO-GERMAN GOODS TRAFFIC. 


Two years ago General von Wenndrich advocated very 
warmly the adoption of a uniform system of international 
railway traffic, and he brought forward an idea which, 
although it found but scanty favour in the eyes of those who 





transit in either direction have to be unloaded at the frontiers 
and then re-loaded. The German Press announces that between 
the Marienburg-Mlavka Railway and the Vistula Railways an 
agreement has been arrived at by which goods wagons of the | 
Breidsprecher system are to be employed. As will be seen 
later, the Breidsprecher wagons enable goods traffic to be 
carried on without interruption between railway systems 
having unequal gauges in that the loaded wagons can be 
transferred from one set of wheels to another. The advan- 
tages that must accrue to the trade of both countries by 
the adoption of these wagons need scarcely to be dwelt 
upon. 

In most European countries the railway gauge is 4ft. 84in. 
This normal gauge arose by chance, and can lay no claims to 
technical considerations. It owes its existence to the fact 
that the gauge of the first English colliery lines were built 
with this gauge, which became the accepted measurement 
for other railways. As most of the foreign countries pre- 
ferred to use English locomotives in the early stages of 
their railway systems, this gauge of 1435 mm. became the 
normal gauge. Russia was an exception. In that country the 
gaugeis 1524 mm.,or 5ft., and the adoption of this measurement 
was due alike to technical and strategical considerations. 
Russian refusal to come into line, literally, with the Prussian 
railway system has been most manifestly a source of un- 
ending troubles in the smooth working of the goods traffic 
between both countries. As this traffic grew from year to 
year, various expedients were suggested and devised to 
facilitate the traffic; but in every case the expedient proved 
to be either useless or too costly. As neither movable axle- 
trees nor trestles could be made to serve the purpose. 
Herr Breidsprecher, the director of the Marienburg- 


| wagons in a few minutes. 





Mlavka Railway, devised a special wagon of which the 





wheels are easily interchangeable, so that the wagon can | 
be used equally on the normal gauge or on the Russian | 
| broader gauge. 


The procedure on crossing the frontier into 
Russia is as follows:—By a very simple arrangement the 
wagon is freed from its axles and axle-boxes, then a specially 


| constructed rolling trestle moves forward the loaded wagon 
persist in regarding railways from a strategic aspect, is | across a pit sunk in the track; on the other side of this pit 
shortly to be put on its trial. Goods traffic between Germany | 


and Russia suffers from the drawback that the goods in | 


are the axles fitting the broad gauge; when the wagon has 
been carried forward a certain distance these axles are raised 
and take their places in the axle-boxes. This transference 
of wagons from one system to the other takes comparatively 
little time, for two or three employés can thus transfer five 
The direct advantage to be gained 
from the adoption of this system is that the costly and tedious 
process of unloading throughtraffic will haneanlontl be obviated, 
and the goods will not run the risk of being damaged on the 
frontier. The postal and telegraphic systems of the Continent 
know no such obstacles as frontiers, and it is high time that 
civilised countries should put their railway systems on an 
equal footing by the adoption of a uniform gauge of railway 
track. 








NAVAL ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty :—Fleet engineers: F. Ford, to 
the Duke of Wellington, additional, for the Centurion; J. W. 
Allen, to the Vivid, for the Curacoa. Staff engineers: J. Ryan, 
to the Vivid, for the Monarch ; J. W. Pleming, to the Pembroke, 
for the Sappho, Chief engineers: W. R. Parsons, to the Vivid, 
for the Monarch, to assist the chief instructor of machinery ; G. 
Pascoe, to the Brilliant. ineers: R. H. Pearce, to the 
Triumph, for the Leopard ; W. Hart, to the Vivid, additional, for 
the Wolf, on paying off ; F. C. Davis, to the Triumph, additional, 
for the tender Vigilant, on commissioning. Assistant engineers : 
W. 8S. Reid, to the Pembroke, for the Champion; C. I. R. Camp- 
bell, L. Robins, and J. yg for course of study at R.N. 
College ; F. L. Crook and E. Nibbs (probationary), to the Brilliant ; 
for temporary service, H. Hodson is appointed probationary assist- 
ant engineer to the Duke of Wellington, supernumerary. Proba- 
tionary assistant engineers: H. D. Bishop, to the Galatea; C. J. 
Hawkes, B, Harvey, A. J. Butler, F. L. Robertson, A. W. —_— 
son, J. E. Allnatt, W. G. Main, H. W. F. Heneage, H. V. Why- 
ham, W. F. Rabbidge, A. W. Reader, H. W. G. D. Stidston, P. 
L, Butt, A. V. Sharpe, H. E. Hoare, R. Beeman, C. R. J. Randall, 
and R. Walker, lent for course of study at R.N. College, 


DRUMMOND'S SPARK ARRESTER, SOUTH- 


WESTERN RAILWAY. 

Mvcu has recently appeared in our columns concerning the 
| prevention of “ Fire Throwing by Locomotives,” and the 
| subject is, beyond question, of very great interest for locomo- 
| tive superintendents and railway companies. That a good 
deal remains to be learned as to what really does take place 
in a smoke-box and in a fire-box is certain. 

Mr. Dugald Drummond, Chief Mechanical Engineer of the 
London and South-Western Railway, has recently patented 
a very curious arrangement for preventing the throwing of 
fire. We illustrate this by the accompanying engravings. 
Inside the smoke-box, two semi-circular hoods—for lack of a 
better word—of thin sheet steel are fixed. The lower part of 
these covers the top rows of tubes and prevents them from 
being swept. To get over this difficulty they are hinged, and 
can be lifted up out of the way. In front of the blast pipe is 
placed a vertical pipe, with a portion of its circumference 
cut away, which pipe opens above into the base of the funnel. 
The course taken by the hot gases is denoted by the arrows. 
The whole arrangement is exceedingly simple, 

Now, we have ridden on one of Mr. Drummond’s four- 
coupled express engines from London to Salisbury, on pur- 
pose to test the working of the apparatus. There are no cross 
tubes in the fire-box, only the ordinary brick arch. The fuel was 
Welsh coal, with a good deal of small and slack in it—just the 
kind of coal which “‘ throws most fire.” There was absolutely 
no evolution of sparks. But, furthermore, the combustion is 
improved to a point which we have never seen paralleled in a 
locomotive. The fire was more like a gas furnace than any- 
thing else, and the pull on the fire was that of a fan and not 
that of an exhaust blast. There was no lifting of the fire 
whatever. Even when starting with a heavy train, there was 
scarcely a movement of the coal on the top of the fire. A 
result of the steady combustion appears to be a great increase 
in the economy of the boiler. During our run to Salisbury 
the work of the fireman was very light, firing taking place at 
comparatively long intervals. We give in tabular form the 
result of various experiments carried out with the two engines, 
which have been fitted—one a passenger, the other a goods 
locomotive. 

We confess that we have no explanation to offer of the 
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reason Why these astonishing results are obtained. That 
they are got there can be no doubt. We watched the fire 
through blue glasses; the combustion was perfect and equal 
all over it. The vacuum, it will be seen, was very steady at 24in. 
al] over the smoke-box. In engines not fitted with the 
new appliance it is unsteady, rising to as much as 6in. or 
jin. in places, and seldom falling below din. That the engine 
makes steam perfectly is demonstrated by the fact that the 
hand of the gauge never varied more than a couple of pounds 
from 175 lb. We are more than ever convinced that no one 
fully understands yet what are the best conditions for work- 
ing a locomotive boiler. We have only to add here that Mr. 
Drummond tried various modifications by way of improve- 
ment on the original idea, and they all failed. 


No. 120 Engine (Passenger). 
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The following tabular statement gives the details of the 
run during which we were on the footplate. Two observers 
were on the front of the engine recording the readings of the 
three vacuum gauges :— 

No. 120 Engine.—11.20 a.m. Train, Waterloo to Salisbury.— 
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» 120 Engine.—4.18 p.m. Train, Salisbury to Waterloo.— 
September 13th, 1901, 
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Average, 2-54. 
Load, 7 to Woking, 11 from Woking ; Coal, 23} Ib. per mile ; ashes, 27 Ib. 
The engine steamed most satisfactorily both up and down journeys; 
there was no disturbance of the fire and no sparks thrown out. When the 
smoke-box door was opened at Salisbury there was hardly sufficient ashes 
to cover the bottom of the smoke-box. The trial was in every way a 
sUuCCEeSE, 


In conclusion, we may add that the link motion is controlled 
by steam-reversing gear and a cataract. The “notches” 
recorded above are really the lines on a scale, and the 
engine can, of course, be set to half a notch, or any other 
fraction desirable. The line is a heavy one, with steep 
inclines. There is a ten-miles pull up a grade of 1 in 326 
from near Weybridge to beyond Brookwood. The line rises 
all the way, indeed, to Worting Junction, including five miles 
of 1in 249, From mile 70 to mile 73 the incline is at the 
rate of 1 in 186. Beyond Porton there is a grade of four 
miles at about 1 in 170. Altogether the road is one well 
a to test the spark-preventing qualities of any 

evice. 








THE WELIN BOAT-LOWERING GEAR. 


Many different attempts have been made to devise a boat- 
lowering gear which can be depended upon for rapid, sure, 
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WELIN’S BOAT LOWERING GEAR 


and safe use in an emergency. Some of these have fairly 
well met the various requirements of the case, but many 
have not. 

To lower a boat from the deck of a vessel in still, or 
moderately smooth water, after due notice has been given 
to the crew of what is about to be done, should not be a very 
difficult or time-consuming task; and yet who has not 
known of long delay occurring in getting a boat with its crew 
into the water even upon so ordinary an occasion as putting 
a few people on shore, say, on the Firth of Clyde, in fine 














weather, when on the way back from a trial trip? Should a 
man fall overboard and fail to grasp the lifebuoy or belt 
thrown to him, it is to be feared that, unless he is a very good 
swimmer, he will not generally owe his rescue to the pre- 
paredness and rapidity of action of the ordinary boat-lowering 
gear fitted in mercantile steamers. This is particularly the 
case when a bad sea is running and the vessel is pitching and 
rolling about in it. 

Despite all that has been done toward solving the problem 
of a simple, safe, dependable, and speedy boat-lowering gear, 
there is still abundant scope for the inventors ingenuity in 
that direction. It is, however, only fair to say that 
Mr. Axel Welin, a young Swedish gentleman, has gone 
a long way towards solving the boat-lowering problem, 
in the apparatus of which he is exhibiting a model at the 
Glasgow Exhibition. The illustrations, whereby we are 
able to show the nature of Mr. Welin’s invention, will 
perhaps indicate the manner in which he has attacked the 
problem. 

The device consists of two parts, viz., the boats chocks and 
the lowering gear, of which the latter is much the more 
important feature. 

The inner section of the chock is fixed to the weather deck 
in the usual manner; the outer, or relieving portion, being, 
as in other devices of the kind, made portable. By simply 

















WELIN’S CHOCK 


lifting and pushing a light lever at each chock the outer 
portion is detached and the boat is free to be moved outboard 
without being lifted. All the passengers and crew to be 
carried by the boat may take their seats in it before the 
chocks are so detached. Here it should be remarked that 
the invention includes no special disengaging apparatus for 
releasing the boat from the boat falls, but any of the existing 
devices for that purpose may be associated with it. This 
question of disengaging is, of course, a very important, and, 
indeed, an essential element in any arrangement of the kind 
for saving life at sea, for however readily and simply a boat 
may be lowered, unless it can be instantly and safely dis- 
engaged by the officer in charge of the boat, the latter will 
almost inevitably be swamped in a heavy sea. 

In Mr. Welin’s arrangement the davits are of cast steel, and 
fall outboard with the boat, until it is sufficiently clear of the 
vessel’s side for being lowered by the falls and disengaged from 
them. Instead, however, of being hinged at their heads, as 
in some other systems, the lower extremities are toothed 
quadrants, each travelling on a horizontal rack, which is 
actuated by a running screw parallel with the rack. Hach 
davit is worked by a handle, the simple turning of which 
by one or two untrained men will do all that is required. The 
travel of the fulcrum along the rack on the base-plate causes 
the ‘“‘ working lever” to remain constant, while the “load 
lever” is greatly reduced, as compared with a davit turning 

on a fixed centre. The guide- 
rod and the screw are pro- 
{> 
f/f i 


tected from blows by a strong 
f/f atable. 
i 
| 
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It is claimed by the inventor 
that the gear is so simple 
that there is no risk of its 
getting out of order through 
neglect ; that the handling of 
it requires no special training, 
and is unattended with risk ; 
that the lowering of the 
boat is independent of any 
list the vessel may have, and 
may be quickly performed ; 
that the boat may be manned 
= before the chocks are removed ; 
that while always ready for 
lowering the boat is safely 
stowed, and that the fitting 
of the gear is relatively inex- 
pensive. 

Experiments have been made 
in Glasgow harbour upon 
Mr. Welin’s gear, as actually 
fitted to a newly-built steamer, 
and these have given such 
satisfactory results that the 
gear is now being adopted by 
the Allan Line of Steamers for 
their Atlantic service. 

Quite recently Mr. Welin 
has been permitted to explain 
his invention at a meeting of 
the Committee of Lloyd’s Register of Shipping. 
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Tue obsolete muzzle-loading guns in the forts at the 
mouth of the Thames and along the South Coast have been replaced 
by modern breech-loading weapons. This improvement will shortly 
be extended round the whole of the seaboard of the United King- 
dom. The new fortress guns haveall been made in Great Britain, 
and their velocity and precision compare favouravly with the Lest 
heavy ordnance on the Continent. 
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LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 


AN ANCIENT MARINER OF THE EARLY IRON SHIPS. 


Str,—It is at times good to look back over past pages of engi- 
neering history. Perhaps the superficial and self-satisfied among 
moderns find only food for mockery and sneers in the records of 
the mechanical doings of our grandfathers. But those of higher 
and more sober intelligence contemplate the past in an exactly 
opposite attitude. By tracing the path of progress from the 

t to the present they are enabled to form some rational estimate 
of the probable direction and rate of movement in the immediate 
future. Oppressed by a consciousness of our own present 
ignorance and intellectual inability to grasp fully all the condi- 
tions that go to determine even one of the numberless compli- 
cated problems of modern industry, we are still sustained 
in our self-respect by sympathetic and respectful con- 
sideration of, and generous reverence for, the dogged courage, the 
fruitful ingenuity, the persistent faith, sometimes amounting to 
unreasoning optimism ; in asingle word, the genius with which our 
forebears struggled with, and conquered, the innumerable elemen- 
tary difficulties and discouragements of the beginnings of the great 
mechanical rush that has a us so rapidly on through half a 
century to what we consider the triumphs of to-day, And such 
contemplation of these early days has also its moral warnings. In 
our nm modern life of materialistic self-satisfaction, what has 
become of that same splendid optimism which was the spring and 
mainstay of the energies of these days! It has well-nigh dis- 
appeared. But it was by that divine inspiration that believed in 
yet higher things than were visibie to the half-trained human eye, 
and almost by it alone, that these ancients of the early nineteenth 
century got strength to build the platform on which we are now 
extending our very large and commodious twentieth century flats. 
The age that buries its idealisms or permits them to flicker low and 
tremble on the point of extinction for want of oil burnt on the 
altar where metres and volts and pounds sterling are unacceptable 
offerings, is doomed to die on the flat on which it was born, or 
below it ; it cannot rise to higher levels. 

Ships that are built of iron and steel are the vehicles of the 
gigantic commerce which has made the world grow as it has 
grown through the last half century. We hold our old wooden 
hulks in respect, but we know that our presenf existence depends 
on steel in our ships ; and some of us remember that only a quarter 
of a century ago our enlightened Government was still fighting 
against the use of steel in the outside skins and in the crank shafts 
of our boats. The man that first sailed our iron ships must indeed 
be looked upon as a very venerable and ancient mariner ; but it is 
to him that we owe what predominance in the world’s commerce 
we are still permitted to boast of. The name of this ancient 
mariner to whom we owe so much, one of his names, and probably 
the chief one, is Thomas Lidbetter. Thomas Lidbetter is still alive 
in Wolverhampton ; but the English public hasnot rendered to him 
all the homage that is his due, and especially due from the 
engineering section of the public. 

Thomas Lidbetter was born in 1823, and from 1831 to "38 he 
stayed at Ackworth school, in Yorkshire, but in the unscholarly 
condition of always longing to exchange the benches of learning for 
the deck ashipboard, and the free sweep of ocean breezes. Appren- 
ticeship behind a grocer’s counter, and selling sugar by the quarter- 
pound, did not damp his youthful ardour for the salt salt sea, and 
before long he forced the controversy to a practical issue by 
announcing his determination to ‘‘run away.” He whoruns away, 
or threatens to do so, sometimes wins the victory ; and Thomas was 
indentured to Captain Boadle of the Avoca, of Whitehaven, regis- 
tered tonnage 254. This was a wooden vessel, and in six years of 
wandering in it round by the Cape, Mauritius, India, Australia, and 
Tasmania, the boy Lidbetter learnt seamanship. He was then 
transferred, as chief mate, to another wooden ship, the Vanguard ; 
and was very soon promoted to the Highlander, and sailed in it to 
og America, bringing guano back from the Chincha Islands in 
1846. 

In this year be became captain of the Richard Cobden, a barque 
of 461 tonnage, and probably the first iron ship that ever sailed 
from Liverpool. She was built by Hodgson and Blair, of Liverpool, 
with Coalbrookdale iron, and was owned by the Darby’s, of Coal- 
brookdale, and their friends. She had no steam power, and the 
sailing speed attained was 10knots. She had 461 tonnage, and was 
entirely of iron, inclusive of rudder, rudder frame, and steering 
gear. The lines were very fine both fore and aft, the length being 
five times the beam. She was built without bulkheads, and in sail- 
ing trim it lay on aneven keel. She was formed with ‘‘ very great 
rise of floor, falling in somewhat from her bilge to the rails.” She 
had been launched in 44, and made a voyage to China in '44-5, 
in which, however, she had been laid up for repairs both in Cork, and 
a second time in Rio di Janeiro. In ’46 she sailed again under 
Lidbetter round the Cape to Bombay, whence she brought back a 
cargo of cotton to Liverpool. The out and return voyage was 
made in seven months, a period whose shortness created quite a 
stir in those primeval days. A second voyage to Bombay was 
completed in ninety-four days, and on neither of these voyages 
did she make any water. She created great curiosity at her 
various ports of call, and many antique ship surveyors were 
scandalised and indignant against so evident a flying in the face of 
Providence because clearly the ‘‘ Lord had never meant iron to 
swim. 

After a short captaincy of another wooden vessel, Captain 
Lidbetter took in charge another iron vessel, the Swarthmore, 
which was launched early in 1853, and sailed from London in June 
of that year for Bombay, Calcutta, and Melbourne. Between the 
latter two ports the time taken was sixty days. This vessel also 
had no steam power. She was 192ft. long on the keel, 32ft. beam, 
by 22ft. depth of hold. She was a three-master, and had an iron 
bulkhead abaft each mast. Fine lines fore and aft were again 
followed. The entire construction was iron, steel not being thought 
of until a much later period. They left Melbourne in June, 1854, 
with a cargo of wool, and £300,000 in gold, intending to round 
Cape Horn for London. After rounding Tasmania, however, 
during a long spell of rough weather, the vessel sprung a leak, and 
the ship took a heavy list to port; so the captain bore up north- 
wards for Tahiti, which was reached after three weeks hard pump- 
ing and much exhaustion of crew and officers. In the harbour of 
Papeete she was pumped out and unloaded, the ship and its cargo 
being placed under the protection of the United States Consul, in 
view of a possible attack by Russian men-of-war—the Crimean 
War being then in full swing. Leaks were found on both sides of 
the vessel abreast the mainmast, and 300 rivets had to be knocked 
out and renewed. The Swarthmore put to sea again in December, 
and landed its full cargo safely in London in March of 1855, except 
a portion of wool which was too badly damaged to take on to 
London, 

The value of the cargo and the long absence of the ship had led 
to many deals among the underwriters, and a considerable money 
reward was allotted to Captain Lidbetter for having pulled every- 
thing safely through. Technical examination in Live 1 led to 
easy recognition of the causes of the failure at sea; the keelson, 
instead of being solid from end to end, being found to be in three 
unconnected lengths, separated at the fore, main, and mizzen 
bulkheads, and these bulkheads being far too weak. On subse- 
quent voyages under Captain Lidbetter to India, China, Manilla, 
Sydney, and from Calcutta to Philadelphia, U.S.A., covering a 
period of four years, no further trouble from leakage or any other 
cause was experienced. The vessel then sailed in ballast from 
Philadelphia for New Orleans, but was stranded in the North-West 
Providence Channel. Thirty wrecking vessels, with crews amount- 
ing to 360 men, came to her assistance, but, as they asked 
30,000 dollars before doing anything, Captain Lidbetter preferred 
to abandon the ship, and it became a total wreck, 








After this Lidbetter spent thirty years in India, part of this time 
being spent in the superintending the erection and navigation of a 
tleet of steamers and barges between Kotree and Mooltan on the 
river Indus. These were the property of the Suid Railway Com- 
pany, and were of steel. The steamers were paddles, 200ft. long, 
and 30ft. beam, with only 22in. draught. There were seven 
barges built of galvanised iron, each 150ft. long, to be towed by 
these steamers. They were built, bolted together on the Tees, and 
sent out in pieces to India. Captain Lidbetter’s time was spent 
partly in Kurrachee and partly in Bombay. In 1882 he had to 
return to England on account of failing eyesight, and within a few 
months he became totally blind from atrophy of the nerve. After 
fifty years of strenuous activity he was laid aside from work, but 
the brave old gentleman has held his head above water in spite of 
the buffeting waves of fate, and still carries on a lively corre- 
spondence by help of a type-writing machine which he manipulates 
with entire legibility, albeit with some eccentricity of result which 
requires occasional interpretation by the filial and devoted pen of 
his daughter. He has lived his last five years in Wolverhampton. 
Financially he and she are now near to being stranded on the rocks, 
Military veterans of the Crimean War are nearly extinct, and 
those that are left are not uncared for. The veterans of the 
engineers’ war of steel and iron against the primeval planks of oak 
are no less worthy of sympathy and support, and it is to be hoped 
that when the needs of Captain Thomas Lidbetter are known to the 
engineering world, some help towards the comfort of his last years 
will be forthcoming. Mr. Thos. Parker, of Lichfield-street, Wolver- 
hampton, is prepared tv receive communications and to act as 
trustee in this matter, which ought to enlist the sympathies of a 
wide circle, “SHARO,” 

Westminster, September 20th. 





FIRE-THROWING FROM LOCOMOTIVES. 


Sik,—I am pleased to observe in the opening paragraph of Mr. 
Baxter’s last letter that he sees fit to agree with me on this subject, 
and that the only object of dissension between us is on the question 
of smoke-box vacua. With regard to this question of smoke-box 
vacua, I must at once confess ignorance of the results of the experi- 
ments with Mr. Macallum’s blast pipe, and shall therefore be much 
obliged to Mr, Baxter for further particulars. I am well acquainted 
with such results as have been published of Messrs. Adams and 
Pettigrew’s experiments, and I would assure Mr. Baxter that not 
only were the results ‘‘ expected” by me, but I have frequently 
‘* predicted” such readings. 

I would here take leave to remark that the business of locomotive 
engineers is to study the locomotive as a whole, and it is not to be 
expected that they can be experts in every one of the many depart- 
ments that the machine comprises. Now I have made a long and 
special study of the subject which includes that part of the loco- 
motive under discussion, and I have easily seen that Mr. Baxter's 
difficulty—and not his alone—is, that he takes the apparent read- 
ings, as observed by means of a U-gauge, to signify real vacua. 
I have already referred to a case where an abnormal smoke-box 
vacuum was read, while a slight pressure might just as easily have 
been shown by the U-gauge. In some experiments I made quite 
recently I got a pressure of about jin. of water, where there was 
not the slightest doubt thata vacuum of about lin. existed. Takethe 
case of Messrs. Adams and Pettigrew, which he specially quotes. 
Unfortunately, we are not supplied with the detailed information 
as to the exact position of the tubes connected to the U-gauges, 
which is absolutely necessary for discussion in this connection. 
Mr. Baxter quotes the maximum readings, which are, of course, 
worthless, unless we are assured that all these maxima occurred 
at the same moment. The averages, then, of the readings are alone 
worth considering. We then find that while those taken at the 
base of the chimney are usually towards 50 per cent. above those 
taken at the blast-pipe ‘‘ vortex,” in the fifth trial the wean vacuum 
at the blast-pipe ‘‘ vortex” is higher than at the chimney base. 
Further, while the vacuum at the chimney base is usually 75 per 
cent, above that at the centre row of tubes, in the fifth experiment 
the vacuum at these two points practically agrees. If a U-gauge 
be connected to a vessel in which the air is at rest, the readings 
will usually be a true indication of the state of affairs within. I 
say usually, because if the glass tubes used have any trace of 
grease inside, the relative height of the water in the legs is at once 
affected. This may easily be seen with a U-tube having both ends 
exposed to the atmosphere, when, if any grease be present, the 
water will not stand at the same level in both legs. It is very 
difficult to keep instruments free from grease in engine trials. 
The trouble may be got over by using methylated spirit instead 
of water, and making due allowance for the difference in specific 
gravity. If the air inside the vessel be in motion, the effect of the 
current on the end of the tube connected to the U-gauge is to 
increase or diminish the vacuum or pressure-reading of the gauge, 
according to the velocity and direction of the current with rela 
tion to the position of the tube. This was discussed in the corre- 
spondence which took place in your columns a few months ago on 
the merits of the évasse chimney. The effect of such currents on 
the gauge is surely quite obvious. It may be easily seen by simply 
blowing across the open end of a U-tube half filled with water. 
All this shows how absurd it is to imagine that the difference in 
level of the water in the U-gauge is a true indication of the vacuum 
in the smoke-box. I know that any amount of trials have been 
made wherein observations of apparent smoke-box vacua have been 
made, but as they are only apparent, and not real, they are of no 
value. 

I mentioned this difficulty with U-gauges in my letter to you 
on the siroccof an in your impression of July 26th last. Ifany 
of your readers have a remedy I shall be pleased to hear of it. 

It occurs to me to remark that my contention of equal smoke- 
box vacua, does not, of course, appl where a grid spark arrester 
is in use, as in that case there might be a considerable difference in 
the vacua above and below the sieve. 

Assuming for sake of argument—and we must assume some 
standard—that the fuel is similar in all cases, which it never is, 
the rate of combustion is governed by the difference in pressure 
below and above the fire. is means that, as the pressure in the 
ashpan is practically constant, the rate of combustion depends 
upon the vacuum in the fire-box. The amount of the increase in 
the vacuum in the smoke-box above that of the fire-box depends 
mainly upon the resistance of the tubes. If Mr. Weatherburn or 
Mr, Baxter can reduce this resistance, then the smoke-box vacuum 
may be lowered, but the fire-box vacuum will remain the same, as 
shown above. It is surely clear to everyone that this will not have 
any effect upon fire-lifting, because the fire-box vacuum, which 
alone governs fire-lifting, will of necessity be unaltered. If the 
smoke-box vacuum can be lowered, leaving the fire-box vacuum 
where it is, a lower back pressure on the pistons will result ; and 
there will naturally be some economy, but while this economy will 
be acceptable, it will not be such as to reduce the consumption per 
square foot of grate area to such an extent to be felt in fire-lifting. 
Mr. Baxter pro to reduce the “hurricane” which now goes 
through the tubes, to a ‘‘zephyr,” which means that the tubes 
would need about twenty times their present area, ora boiler about 
15ft. diameter ; but our friend did not say how he would get over 
the limiting effect of the 4ft. 84in. gauge in this connection. 

Mr. Cardew’s letter is a valuable addition to this discussion. I 
must, however, beg to be allowed to differ from him over a point 
or two. 

In my letter published in yours of May 3rd, I said that the 
damage done by emitted sparks is ‘‘alleged” to be less than the 
cost of fitting arresters. While the railway companies do not 
need to pay for the damage they do by this means, there is little 
incentive for them to go to the expense of fitting apparatus to 
prevent it, except to avoid loss to themselves, by setting fire to 
their own property. 

I should imagine that few will say that fire-throwing is rare in 
Great Britain, except locomotive men, who are always sure that 





their engines do not emit sparks, Of course it is much 
when burning wood, owing to its being much lighter then 

With reference to the relative merits of sieves and battle plates, 
I do not advocate the latter for the purpose of pulverising th 
cinders, but for causing the gases to traverse a circuitous path to 
the chimney, and so separate the sparks from the gases } 
utilising their initial tendency to travel in straight lines. Unless 
such bafile plates are carefully proportioned and located they will 
naturally reduce the draught. Sieves would be all right if the 
could be kept clean, and if they could be given sufficient area 4 
avoid seriously resisting the omer of the gases, but the result of 
bof observations is that they tend to become choked by cinders 
which jam in the meshes. This choking of the sieve when burning 
some bituminous coals is sometimes sufficient to prevent the 
locomotive doing any useful work after a run of a couple of hours 
or 80, 

There is no doubt that only the very smallest sparks are ox. 
tinguished during the short time they are in contact with the 
steam, since all the live sparks emitted have to pass through the 
steam, because the steam jet eventually fills—or should fill—the 
chimney. The fact that a device was patented depending upon 
the steam drowning the sparks is no evidence that the steam 
actually does so. The device in question is ingenious, but ig 
extremely unpractical. ALF, Corton, 

Manchester, September 18th. 





ARTESIAN WATER SUPPLY IN AUSTRALIA, 


Srr,—I have no doubt that the article in your issue of 21st Jung 
by Mr. W. Gibbons Cox, on artesian water in Australia, and par. 
ticularly in Queensland, was interesting and instructive to many of 
your readers, The value of the article as a whole makes it all the 
more important that one misleading stat t which it contains 
should not be allowed to unnoticed. Referring to the river 
Darling it is stated that the Government Astronomer of New South 
Wales, Mr. H. C. Russell, showed that a small portion only of the 
catchment water is discharged by that river. Thisis quite correct, 
but the point to which I take exception is the addition of the words 
‘*the bulk of it sinking into the ground.” Having been engineer 
in charge of the Water Conservation Department in New South 
Wales from its inception in 1884 up till the beginning of the present 
year, I have had the best possible opportunity of obtaining infor. 
mation on this subject, and I have no hesitation in stating that the 
loss of water from the ineffective portions of the catchment—with 
the exception of such very limited areas as are represented by the 
outcrop of the Blythesdale Braystone which was discovered and 
traced by Mr. Jack, the Government Geologist of Queensland, 
and by the — of the Triassic Coal Measures which were 

inted out by Mr. Pittman, the Government Geologist of New 

uth Wales—is amply accounted for by evaporation and plant 
growth. All the experience gained in connection with bores, wells, 
and tanks in the immense plains which constitute by far the greater 
part of the non-effective catchment, supports his opinion, as do also 
the experiments made by Mr. Russell in connection with evapora- 
tion. ft is also a fact only too well known to the pastoralists who 
occupy the great plains of the Darling River Basin, that during the 
spring and summer months a fall of less than 2in. or din. of rain 
has very little useful effect on the pasture. Smaller falls of rain 
merely moisten the surface of the ground. 

With regard to the question whether any part of the artesian 
water flowing under the upper part of the basin of the river 
Darling ever reaches the ocean on the southern coast of Australia, 
I consider this extremely doubtful. In a recent valuable work by 
Mr. E. F. Pittman on the ‘‘ Mineral Resources of New South 
Wales,” he describes the mud springs, which are found in many 
places in the artesian area as ‘‘ the visible evidences of the effects 
of the water, stored underground in a state of pressure, to force 
its way through the cretaceous shales to the surface.” Every one 
of these mud springs represents a certain loss of artesian water. 
While the escape of water through the impervious strata is in 
these cases apparent, it seems to me more than probable that there 
are many sources of loss which are not traceable, and that these, 
occurring probably like the mud springs near the fringe of the 
artesian area, account for the water which disappéars. 

In support of the view that the artesian water from the Upper 
Darling does not reach the southern coast of Australia, it may be 
mentioned that the late Mr. C. 8. Wilkinson, Government Geolo- 
gist of New South Wales, pointed out that there are strong 
evidences of the existence, at a remote geological period, of a 
mountain range of considerable height extending from the centre of 
New South Wales across the basin of the river Darling to South 
Australia. There are intervals in places between the greatly 
eroded hills which represent this mountain range, and the course 
of the river Darling near Wilcannia passes through one of these 
intervals, No artesian water has been found in the basin of the 
river Darling south of the line of this range, which therefore seems 
to constitute a barrier to the flow. 

Sydney, August 20th, H, G. McKinney, M., Inst, C.E. 








FLY-WHEEL INSURANCE, 

Sir,—In your ‘‘ Notes and Memoranda” of last week I notice a 
paragraph stating that :—‘‘ Fly-wheel insurance has just been 
established as a department of one of the largest accidental insur- 
ance companies in the United States. The policy will cover all 
damage to persons or property caused by the breaking of fly- 
wheels or large pulleys. The company will not only insure, but will 
inspect the wheel before writing the policy, and repeat the on 
tion at regular intervals. In view of the large number of fly-wheel 
disasters which occur in the States and the large casualties which 
frequently accompany them, such insurances and inspection seem to 
be a natural outcome.” : 

It will no doubt be of interest to your readers to know that this 
is not a new idea of our American cousins, but one that was intro- 
duced by the Boiler Insurance and Steam Power Company, Limited 

-now the Vulcan Boiler and General Insurance Company, Limited 
—so far back as the year 1875, and which we have continuously 
carried out up tothe present time. I may explain that a large part 
of our business consists in the periodical inspection and insurance 
of steam, oil, and gas engines, many thousands of which are covered 
by our policies of insurance against ‘‘ breakdown.” The fly-wheels, 
or large pulleys, referred to in the paragraph, are insured as a part 
of the engine ; and are ae subjected to careful inspection 
at regular intervals, in addition to being covered against any 
“‘ breakdown ” resulting in the sudden stoppage of the engine. 

J. F. L, Crostand, Chief Engineer, 
The Vulcan Boiler and General Insurance 
67, King-street, Manchester. Company, Limited. 
September 24th. 





VENTILATION BY ELECTRICITY, 


Sik,—In your issue of the 20th inst. you describe and illustrate 
the heating and ventilation of the Glasgow Art Galleries, and the 
figures which you give show that to drive 5,145,120 cubic feet of 
air per hour through the east ducts uires 55 amptres at 500: 
volts, or, say, 37 E.H.P.; and to drive 3,994,920 cubic feet per hour 
through the west ducts requires 43 ampéres at 500 volts, or, say, 
29 E.H.P. This is at the rate of, say, 7°20 and 7°25 E.H.P. per 
million cubic feet per hour respectively. 

At the General Hospital, Delasions, which is ventilated om 
Mr. Key’s plenum system, and of which Iam the honorary consulting 
engineer, there are seven electric motors driving eight fans, and 
sending collectively 12,903,497 cubic feet of air through the various- 
ducts with a total expenditure of 19°88 E.H.P., or at the rate of, 
say, 1°54 E.H.P. per million cubic feet. This is about 22 per cent. 
of the power required per million at Glasgow. It would be- 
interesting to know wherein lies the cause of the difference. At 
the Birmingham hospital the air is drawn through water screens. 
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d across the heating coils before reaching the fans, and is then 


Col through the ducts. Where eight fans are used one would 
have expected to find more power required per million cubic feet, 


than where only two fans are employed to do the whole work, 
38, Bannetts-hill, Birmingham, Henry Lea, 
September 23rd. 








WORKSHOP METHODS. * 
By Messrs, WILLIAM Weir and J, R, RicHMonD, of Glasgow, 

Summary.—The paper gives an account of several echemes which 
have been inaugurated by the authors, to interest the staff and 
men in securing greater efficiency in the shops of an engineering 
establishment. Brief descriptions are given of the working and 
veneral results of :—(1) The premium system. (2) A foreman’s 
club, for the discussion and settlement of shop problems, (3) A 
suggestion scheme, whereby monthly awards are given to the 
employés for the best suggestions leading to improvements. (4) A 
technical committee, for dealing with new designs and experimental 
work, and for the systematic consideration of complaints and 
defects. (5) An intelligence department, for the collection of data 
on particular subjects, for the use of various departments in the 
works, 

So many papers have been written, and so much literature now 
exists on the equipment and organisation of engineering works, 
that a brief consideration of some less frequently treated factors in 
promoting efficiency in the shops may be of interest and possibly of 
value. 

No claim to novelty is made on behalf of these schemes, as 
several of them are of trans-Atlantic origin, but their success when 
transplanted to this side shows that much can be done to interest 
the mon and the staff generally in their work, and to stimulate the 
initiation of improvements. It is as true to-day as when John 
Stuart Mill wrote that ‘‘ Capitalists are almost as much interested 
as labourers in placing the operations of industry on such a footing, 
that those who labour for them may feel the same interest in the 
work, which is felt by those who labour on their own account ;” in 
fact, the greater division of labour and specialisation of product, 
which are the features of modern shops, require not only improved 
environment for the workers, but also some additional stimulus 
apart from the daily round, to promote a live and healthy spirit, if 
a high grade of efficiency is to be kept up in an establishment. 

The schemes to be described have now n in operation for some 
time, so that a fair idea can be given of their working results, and 
it is the experience of the authors, that when judiciously introduced 
and governed by common-sense principles, they furnish most valu- 
able assistance in the conduct of business. The descriptions of the 
various efficiency factors following, are not intended to be ex- 
haustive, but ratber suggestive sketches embodying practical points 
which experience has shown to be essential. 

(1) Premium system of remunerating labour.—In an engineering 
works which for many years has worked with only time wages, 
workmen who have been employed for a long period in the 
establishment obtain generally a higher hourly rate than workmen 
who have only been employed for a comparatively short period, 
due to their supposed better acquaintance with the work, but in 
many cases younger and fresher men are better and more pro- 
ductive men than the ‘‘ old timers,” so that the relative wages do 
not therefore represent the relative values of the men. 

‘To remedy this state of affairs and to obtain a system whereby 
every man receives the same standard rate of wages, and in addi- 
tion, an extra remuneration for any increase over a normal basis 
rate of production, it was decided, after considering all the best 
known systems of remuneration, to adopt the premium system, for 
the following reasons :—(1) The system was simple in its conception 
and easily understood by the men, their extra remuneration being 
easily calculated by themselves ; the differential rate system being 
open to objection on this point and tending to lead to friction 
between the men and the adminstrators of the system. (2) The 
system was comparatively simple in its application and did not 
involve a very large additional staff. In the works in question 
about 500 men work under premium, and the staff numbers five 
men and two boys, including the superintendent. (3) It had not 
the defect of piecework, that an error in rate fixing is either 
expensive or discouraging. An error in premium rate fixing only 
affects the premium, not the wages, (4) It offered a real induce- 
ment to the workman to suggest improvements in his machine or 
tools, Under the piecework system, so long as the machine was 
kept up toa certain standard condition of fitness, the man said 
nothing, as any improvement he was aware would probably result 
in cutting his rate. Under the prmium system an improvement 
suggested by the man benefits him and the employer also, as within 
reason no rate cutting is found necessary. (5) The system in its 
application gives accurate data for time-keeping and cost-keeping 
purposes. It acts as a double check on the time-keeping, 
and it associates on one form the article, the operation, and the 
time cost. 

Many different inion are in existence of this system, most 
of which are excellent, but in considering their application the 
character of work being done under the system largely influences 
the correct choice. In our works there is a large amount of repeti- 
tion work and also a large amount of special work, but in no case 
are the operations carried out under a premium contract of longer 
duration than about fifty hours. We therefore adopted the system 
of paying a premium of 50 per cent, on the time saved. 

The following table shows the result to the workman of the 
application of the system :— 


Part .. .. .. «. «. -. 10in, cast iron pump. 
Operation... .. .. .. .. Boring out 
Time in hours. Allowed .. 40 
” Taken .. 24 
Saved .. 16 


Rate of wages per hour 


: 8d. 
Workman's earnings 24 hours at €d. + 1 at 8d. = 21s. 4d. 


It will thus be seen that the workman has earned a premium of 
one-third of his wages on this contract. 

The cards used for contracts are shown on Figs. 1 and 2, 
Fig. 1 being the contract note, which is self-explanatory, 
and Fig. 2 the time card. This latter card is used when no time 
allowance has been fixed for the operation in question, and the 
larger part of the superintendent’s duties are in watching the 
execution of work done under these cards, to enable a suitable 
rate to be fixed for use when the operation recurs. The men 
obtain their cards from the premium office, situated in convenient 
parts of the works ; the time for commencing the operation 
being the time at which the card leaves the office, the finishing 
and commencing time of the cards coinciding ; thus the prepara- 
tion time for a job is considered and allowed for in 
the time allowance. In the case of special machines requiring 
a considerable time to adjust tools, &c., this allowance bears a 
ratio to the number of pieces to be done. On the completion of a 
contract the note is check punched by the inspector, or the foreman 
of the department, who thus certifies the job to be done correctly 
and the full operation denoted on the card to have been carried 
out. To prevent any chance of scamping or bad work, a strict 
rule is enforced that if any part of work, however small, done 
under the contract is not right, the man loses his whole premium 
under the contract. After consultation with the men it has been 
agreed to pay the premium every four weeks, except before the 
two main holidays in July and December, when eight weeks are 
allowed to lapse before payment. 

After more than three years’ experience of the working of the 
system we have found the following to be among the many advan- 
tages gained by its application (i) It has resulted in a largely 
increased output from our machines for the same labour cost. 
(2) An increase in our workmen’s average drawings of from 10 to 
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40 per cent. (3) In the practically compulsory maintenance of our 
machines in the highest state of efficiency. (4) In a greatly in- 
creased interest of the men in their work, machines and equip- 
ment, and a fair amount of co-operation in all our schemes for 
improving our factory. (5) It has given our foremen a field for the 
choice of men we never had previously, resulting in the employ- 
ment of only the best class of steady workmen. (6) It has caused 
our foremen to be nc longer merely taskmasters over the men, but 
to er more providers of work for them and inspectors of that 
work, 

(2) The friction club.—In every establishment shop problems of 
various kinds occur, the settlement of which affects different 
departments. It is not always convenient to get the different 
foremen together during the day’s work to decide on these 
problems, and any discussions during working hours are apt to be 
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hurried and conclusions come to which maturer consideration may 
condemn. Data has frequently to be collected, and the points 
affecting different departments investigated thoroughly before a 
decision can be arrived at. There are also many suggestions of 
improvement made casually which may be recognised as good and 
worthy of adception, but even the best shop manager is unable 
always to follow them up and see that they are carried to a con- 
clusion. Further, after a suggested improvement is put into force 
je - frequently lost sigat of, and its results become unascertain- 
able. 

To secure a proper discussion on shop problems, and to provide 
machinery for the systematic carrying out of suggestions and 
reporting of results, it was decided to inaugurate at our works a 
club composed not only of foremen but of all the administrative 
heads of departments, drawing-oftice, costing department, corre- 
spondence department, &Xc. 

When the club was first proposed, its reception was not at all 
favourable ; it was considered by the foremen that the discussions 
would breed dissension, that reflections would be made by one 
foreman on the work of another, and that generally it would give 
rise to internal friction. It was accordingly named the ‘‘ Friction 
Club,” on the principle that its mission was to be the elimination of 
friction. Its business was to discuss shop problems and decide on 
solutions, to institute improvements and provide the means of 
carrying them out to finality, to receive and adjudicate on com- 
plaints and suggestions. Its rules were made as elastic as possible. 
Its office-bearers consist of an executive committee of five, three 
chairmen, who preside in succession, and two joint secretaries. 
Meetings are held once a month in the evening ; the proceedings 
are reported and copies arc neostyled and given to each member 
for insertion in a spring binder with which he is provided. The 
business of each meeting is arranged by the executive, and deals 
with whatever shop questions are most pressing. 

A club letter-box is provided in the shop into which members are 
requested to send notes on suggestions or subjects for discussion. 
This box is opened by the executive committee prior to the issue 
of the notice for the following meeting, and if any matter requiring 
discussion is received in the box it is incorporated in the business 
for that meeting. 

The club was started at first with some misgivings, but it has 
steadily improved, and has taken its place as a most helpful factor 
in our establishment. Among the matters dealt with by the club 
have been the following :—(1) The establishment of a works 
library, containing books and current technical papers and 
magazines. The weekly technical papers are available for members 
of the club one week after  tamawseer the monthly magazines 
one fortnight. Books can be borrowed at certain hours from the 
library, and the private technical libraries of members of the firm 
are made available to members on application. (2) The workmen’s 
suggestion scheme, as described later in the present paper ; (3) 
the admittance and course of apprentices in the works ; (4) the 
lighting of the shops ; (5) the arrangement of the firm’s exhibit at 
the Glasgow International Exhibition ; (6) the distribution of shop 
labourers; (7) shop hindrances—a report by each foreman on his 
department, indicating the hindrances interfering with the execution 
or output of the work of his department ; (8) grindstones versys 
emery wheels; (9) wearing of overalls by the men, &c. The 
decisions of the club are, where necessary, submitted to the 
directors and receive their sanction before being put into operation, 
but as each of the three chairmen of the club are directors, this is 
usually a matter of form. 

(3) The workmen's suggestion scheme.—Closely allied with the 
Friction Club is another efficiency factor which has recently been 
inaugurated in our works, namely, the Workmen’s Suggestion 


Scheme. Encouraged by the success of the first few meetings of 
the Friction Club, it seemed a logical sequence that suggestions 
for improvement and reforms should be asked from the workmen 
themselves. Knowing generally the lines on which a similar 
scheme had been worked by the National Cash Register, of 
Dayton, Ohio, it was felt that with modifications some means could 
be attained by which the intelligence and observation of the work- 
men themselves might be encouraged and directed. Accordingly 
a scheme was promoted and discussed by the Friction Club, its 

urpose being to encouage the workmen to make suggestions for 
improvements in the shops, and on the work generally. The 
directors of the company agreed to allot a sum of £4 per month 
for the best suggestion, or suggestions, made by workmen by 
means of which an improvement could ffected on the hi 
tools, hand tools, jigs, fixtures, work methods, organisation, 
cleanliness, order, or other matters affecting the shops. All 
suggestions are signed with the workman’s name and shop number, 
also a note stating whether the suggestion is original or taken 
from a technical journal or other source. The written suggestions 
are placed by the author in a box provided in the gate house, 
This is opened daily by the club secretary, and the suggestions 
received are stamped with a date stamp when taken out, and are 
considered in order of priority. The judgment and discussion on 
the suggestions is conducted at the Friction Club, and also the 
allocation of the awards, the amount being given according to 
their decision in one or more sums, according to the merits of the 
suggestions, 

In deciding upon the awards, those suggestions which are con- 
sidered of little merit are first eliminated, until gradually the best 
are left, and if any difference of opinion exists as to the compara- 
tive merits, they are voted upon. The names of the suggesters are 
not given to the meeting, but are known only to the executive 
committee. The successful suggestions each month are 
posted on a notice board provided for the purpose, but the names 
of the suggesters are not published. If the merit of the sugges- 
tions is such that the awards do not absorb the entire £4 in any 
one month, the balance is carried forward, and serves to augment 
the award for suggestions which may be considered of special 
merit. 

During five months the total number of suggestions received 
amounts to sixty ; three the first month ; eleven, eight, eighteen, 
and twenty in the succeeding months; and of this total the 
number of suggestions adopted and carried out amounts to about 
20 per cent. of those received, and are grouped under headings as 
follows :—(1) cleanliness and order ; (2) improvements in machines 
or methods; (3) shop fittings; (4) safety devices; (5) general. 
The discussion on these suggestions has been most educative, and 
has resulted in several most excellent shop devices. The scheme 
has also been well taken up by the apprentices and has directed 
attention to the men who can be drawn upon for promotion to 
responsible posts. 

(4) The technical committee.—It will be noted that the workmen’s 
suggestion scheme does not include in its scope suggestions for 
improvement on the designs of the firm’s product. It was con- 
sidered that this would be likely to involve complications and give 
rise to difficulties, Accordingly the function of dealing with 
designs, &c., lies with a committee comprising the managing 
director, shop manager, chief pe yes and draughtsman on 
special design. This body is called the technical committee, and 
besides the above members it can call to its deliberations any fore- 
man or other administrative head, whose advice is required. It 
deals with the revisal of the designs of the firm’s product, the 
carrying out of experimental work, the tabulation of results, the 
systematic consideration of complaints and defects, and the criticism 
and development of new designs. Further it considers the com- 
plaints which have been received by the correspondence department, 
and the reports of the firm’s engineers who have been deputed to 
examine and rectify them. Each month the complaints and reports 
of defects received by the correspondence department are collected 
and tabulated under distinctive heads, and these are considered in 
relation to the design of the product. 

The technical committee suggests modifications or carries out 
experiments to obtain data, and reports upon the results. It deals 
with new designs from the point of efficiency, cost of production, 
and commercial advantage. In the authors’ experience the 
systematic tabulation and analysis of complaints is a most valuable 
help towards the elimination of small defects. In the rush of a 
busy day, a single complaint may be received, and the temptation 
is great simply to blame the personal element for neglect or care- 
lessness, and to minimise its importance. But when complaints of 
a like nature are classed together and tabulated over a period, they 
have the force, not of single spies, but of battalions. 

(5) The intelligence department.—In discussing business principles 
Sir J. Wolfe Barry has mentioned as a most vital one ‘the 
necessity of keeping a» covrant with what is being done or con- 
templated by others in similar lines of business, and of being well 
in touch with all probable new developments, whether of applied 
science or of labour-saving expedients, not merely in this country 
but among our world-wide competitors.” The inteligence depart- 
ment deals with the collection of information and data required by 
the various departments and members of the firm; the indexing, 
cataloguing, and filing of technical literature, catalogues, cuttings, 
&c. It secures a systematic perusal of contract advertisements in 
the technical papers, marks, and records openings for the firm’s 
products and keeps a card index of parties interested or likely to 
be interested in them. The principals or heads of departments 
furnish notes of special subjects on which they desire information, 
and articles in current magazines or papers are marked for their 
perusal, When the subject is a general or voluminous one, such as 
water-tube boilers, Romeike and Curtis can be requisitioned. The 
technical index of the Engineering Magazine is also utilised, and 
special articles are obtained by coupon when required. These 
cuttings are filed under department or subject heads in cardboard 
cases for reference. 

Suppose the firm is considering any problem, say foundry equip- 
ment, the intelligence department is requested to collect the 
articles dealing with this subject, the various yearly indexes of 
technical papers are gone over, and if need be a summary is 
prepared for the technical committee, or the individual member to 
whom the question has been remitted. This method saves the time 
of the more expensive staff, and is a means of readily obtaining 
concentrated information with a minimum expenditure of high-paid 
labour. The duties of this department are, of course, not continuous 
but intermittent, and are combined with other clerical duties. In 
the establishment here dealt with they are undertaken by ladies, 
whose natural genius for detail makes them specially suited for 
this class of work. 

These brief notes on a few shop schemes are submitted as show- 
ing developments in dealing with the minutize of an engineering 
establishment, which may be followed up with advantage, and also 
with a view to eliciting the experience of others on similar lines. 
Their value has been found to consist in providing a medium through 
which the intelligence and ability of the individual foremen and 
men are directly ascertainable, and.in providing the machinery by 
which ideas and suggestions are methodically dealt with, followed 
up, and exhausted, before adoption or rejection. They have also 
had the effect of bringing the men and their employers into more 
direct personal relations, and of creating a certain esprit de corps in 
the shops, the value of which, although not tangible, is neverthe- 
less of a real and gratifying nature. 














Tue iron industry of Russia is evidently bent upon 
seeking openings abroad for its productions. Thus, the Verchne 
Issetsk Works have despatched lately rather a large order abroad. 
It is rumoured that some of the leading ironmasters of the Ural 
district are at present taking steps to provide for sending a regular 
supply of iron to England, and for this purpose they are about to 





appoint representatives in various English towns. 
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THE VIGHTNING ROCK DRILL 








| He Lppegeer 
ye “707: 


AN AMERICAN ROCK DRILL. 





A NEW style of rock drill for quarrying, tunneling, and 


under the name of the Lightning drill, which possesses 
special advantages in lightness, simplicity, fewness of parts, 
and economy in operation. It has a variable stroke, and 
does not use steam or air expansively, but has exceptionally | 
short passages, whereby the loss of air or steam at each | 
stroke is considerably reduced. The valve used has no tappet | 
or auxiliary connection, but is a piston yalve almost as long 
as the working cylinder, the two heads being connected | 
by a long hollow stem. It is made of tool steel, ground toa 
fit, and case-hardened. It has air or steam continuously on 
the outside and inside at both ends, so that it is perfectly | 
balanced; it works smoothly and swiftly, without jar or 
shock. 

The parts are made of steel and malleable cast iron, the 
shell being one single casting. The small number of patts 
reduces the liability to breakage, and consequent cost for re- 
pairs. The speed of working is much greater than in most | 
drills. 

As to economy in steam or air consumption, it is claimed 
that in many of the older drills, with a cylinder 33 y 


| 
in. by 
jin., about 67 cubic inches of steam are required to fill the 
cylinder, while about 15 cubic inches—or nearly 23 per cent. 
—are required to fill the ports, these being jin. by 1in., | 
17in. long. In the Lightning drill the valve chamber is | 
long, and consequently the ports are short and direct, insur- | 
ing quick ingress of steam or air to the piston. There are 
intake and exhaust ports on both sides of the valve chamber | 
and cylinder, so that the hose can be attached to, and the | 
exhaust led from either side as required. The drill can be 
worked by steam or compressed air without any change. 

The drill may be mounted on a weighted tripod or on a 
mining column, both of these arrangements being shown on 
the accompanying illustration. The drill is made in two 
sizes, particulars of which are as follows :— 


Large size. Small size. 
Cylinder ae Sate 3gin. x Thin. 2hin. x 6tin. 
Weight of cylinder 258 Ib. 114 Ib. 
os shell Ke 101 Ib. 50 Ib. 
- tripod stand .. 260 Ib. 112 Ib. 
=~ three weights .. 327 Ib. 265 Ib. 
total .. .. .. 946]b. 541 Ib. 


” 








ACETYLENE LEGISLATION IN BAVARIA. 





A NEW set of Government rules dealing with the design, 
construction, installation, and management of acetylene 
plant has recently been issued in Bavaria; and some of them 
are worth careful attention, as they are likely somewhat 
seriously to affect the position of the new gas in that kingdom, 
besides being conceivably regarded as model regulations suit- 
able for introduction into our country. There are twenty- 
nine of these rules, but many of them are similar in character 
to those already obtaining with us, and so we may neglect 





| ad. 


| that can be burnt in two and a-half hours’ time. 


| owing to the curious significance of the word “ automatic ”’ 











them, confining our notice to the others which are novel or | 


important. A notice must be conspicuously affixed to the 


doors of the generator-house and carbide store that lights, | 


mining has recently been put on the American market | lanterns, lamps, burning cigars, &c., must not be taken 


inside. The houses must not be built over, and must not 
have heavy wooden roofs—‘ Balkendecke.” The pipe by 
means of which air is removed from the apparatus after 
charging must pass through the roof. Safety valves must not 
enter chimneys. The use of soft solder in the construction of 
the generator is forbidden. The piping must be tested and 
prove satisfactory at a net pressure of 0°5 atmosphere. The 
plant must include a purifying arrangement capable of ex- 
tracting phosphoretted hydrogen, ammonia, &c. Every 
apparatus must bear the maker’s name; and the generator 
must carry a label giving the year of manufacture, the 
number of flames—at 10 litres per hour-—it is intended to 
supply, and the available space of the holder in litres. The 


| maker must supply to the purchaser an accurate description 


of the apparatus, with instructions for manipulating it; and 
careful directions must be included as to the use of a safety 
lamp, and as to methods for preventing the plant from 
freezing. 

So far, no one can deny that the regulations are most 
mirable, and calculated, as much as is humanly possible, to 
avoid all accidents. But there are two others: generator 
and gasholder must be separated one from another, and 
between them a water seal must be fixed. The available space 
for the gasholder must be at least 25 litres for every normal 
flame—10 litres per hour. The first of these renders illegal 
in Bavaria any of those popular types of apparatus in which 
the generator and holder are combined into one piece; and, 
to speak frankly, we cannot regret that the authorities have 
so decided. The second virtually rules out all apparatus of 
the “automatic” variety, because it insists that in every 
installation the holder shall be capable of storing all the gas 
Of course, 
there are, both on the German and the English markets, 
mechanically-working water-to-carbide—or, indeed, carbide- 
to-water — generators which fulfil these conditions; but, 


in this connection, many of such apparatus are termed 
‘* non-automatic,” because their holders are large enough to 
contain all the gas evolved by the whole charge of carbide. 
One of the chief arguments employed by makers of automatic 
generators is that they can supply plant for a given number 
of lights which is cheaper and occupies less space than any 
form of non-automatic machine, since the holder is relatively 
the most costly and bulky part of the apparatus. Clearly, 
then, the effect of the new Bavarian rule will be to make 
acetylene plant larger and somewhat more expensive than it 
has hitherto been—assuming, that is, that automata were 
previously popular there ; and as it is questionable whether 
mechanically-fed water-to-carbide generators with two and 
a-half hours’ storage capacity can be sold appreciably cheaper 
than hand-fed carbide-to-water machines, while it is almost 
certain that mechanically-fed carbide-to-water machines are 
still rather untrustworthy, it looks very much as if generators 
of the “ Pictet”’ type will soon gain a practical monopoly in 


Although our sympathies have always lain with machines 
| of the latter description—partly because we cannot admit 
that they are so troublesome to attend to as their opponents 
| urge—we cannot help thinking that, as a legal enactment, 
this rule is rather “ previous’’ and over stringent. It is a 
| fact that the great majority of acetylene accidents have 
| occurred with automatic plant ; but (1) most of them have 
been due to carelessness with a naked light ; and (2) most of 
| the generators in regular operation at the present time are 
| automatic. Probably it requires somewhat greater carcless- 
ness or stupidity to fill the generator shed with an explosive 
mixture of acetylene and air when a Pictet apparatus is 
being used than when the machine is of the water-to-carbide 
system of construction, but this can happen, and has hap- 
| pened. There are so many automatic generators in use all 
| over the Continent, America, and Great Britain and Ireland 
which have never yet failed, that before making their employ- 
ment illegal the authorities ought to possess, and for general 
satisfaction to publish, a table showing that (a) the ratio of 
accidents with automatic generators to automatic generators 
at work is so very much higher than (b) the ratio of accidents 
with non-automatic generators to non-automatic generators 
at work, that the former can fairly be condemned as 
dangerous to the public at large. Such a table, however, 
could not be drawn up, for no one, not even the German 
Acetylen Verein, is in possession of the necessary data. It 
is only fair to add that the rules permit the Bavarian 
Minister of the Interior to grant a dispensation from any of 
the enactments in ‘quite special circumstances,” provided 
he is satisfied that the public safety will not suffer by his 
so doing. 








A NEw SIGNALLING SysTEM.—Automatic signals on the locomotive 
are to be introduced on the Chicago and Eastern Illinois Railroad, 
between Dolton and Momence, Ill., thirty-three miles, This will 
include the equipment of fifty-one locomotives. The Miller 
system, which has been adopted for this installation, has been in 
experimental use for some months on a length of six miles of track 
of this road between Chicago Heights and Thornton Junction, 
only one engine, however, being equipped. The line will be divided 
into block sections of suitable length, and adjacent block sections 
are separated by an insulated track section one rail in length. 
The track batteries are placed at these points, the positive wire 
being connected to the insulated rail, and the negative wire to the 
rail of the block section in the rear. The rails of each block are 
bonded in the usual way. In the engine cab are two incandescent 
signal lamps, one white—or green—and the other red. One or 
other of these is always burning. Currentis supplied by a battery 
on the engine or tender, and is switched from one lamp to the 
other by an instrument operated by the track circuit. Each axle 
has electrical connection with a conductor leading to the instru- 
menton the engine. When the wheels enter the insulated section—if 
the ‘‘stop” signal is to be given—the current passes from the rail 
through the wheel, conductor, and cab instrument, switching the 
lighting circuit to the red lamp. The signal is always given two 
blocks hesk from the obstructed block, or the train-order signal, so 
that when the red lamp burns the engineman knows that he has 
one clear block in which to stop his train. The red signal burns 
when a switch is open, a block section occupied, or a train-order 





Bavaria. 


signal displayed,—The Engineering News, 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

A ¥irM tone characterises alike the engineering trades and the 
jron and steel and coal trades. The closing days of the quarter 
find things wearing a cheerful aspect all round, and inquiries 
are to hand for a renewal of supplies up to Christmas, 
Sellers on Change this—Thursday—afternoon in Birmingham did 
not, however, seem at all anxious to take forward work. Indeed, in 
some cases they would make arrangements for six weeks ahead 
only, since they anticipate that further upward movements in values 
in several departments will before long take place. Meanwhile, 
gas tube strip was quoted at last week’s 5s, advance by 
the members of the Strip Association, thus raising that 
material from £6 12s, 6d. is: to £6 17s. 6d. The reorganisation of 
that body is bearing early fruit, much to the satisfaction of strip 
makers, who this afternoon were pointing out that there was 
ample justification for the recent rise, seeing that strip has been 
for a long time below its normal standard as compared 
with other descriptions of iron. One result of the advance 
has been that makers of gas tubes have raised prices by lessening 
their discounts, and orders placed this week for gas tubing, 
alike for ordinary service in usual quantities, and also in small 
lots for fencing purposes, have been taken only at the new 
discount rates. In the galvanised sheet trade the improved 
demand has warranted a further recovery of 5s., and most of the 
firms this afternoon were therefore quoting £11 15s. to £12 for 24 
gauge f.o.b, Liverpool, or equal, and very little if any difficulty is 
anticipated in getting the extra money from customers abroad. 
With reference to unmarked bars, some hesitancy existed amongst 
makers when Change opened, as to what prices to quote. Inquiries 
were numerous, and were generally met with a request for about5s, 
over recent rates for deliveries extending through the quarter, thus 
making the quotation £6 15s, to £6 17s. 6d. Most of the members 
of the Unmarked Bar Association were trying to obtain these 
figures. Nail, rod, and rivet iron is in good demand at £7 to 
£7 10s,; marked bars continue £8 10s., and it is not expected that 
there will be any alteration at the ensuing quarterly meeting. 

There is plenty to do at the steel works, the Bessemer converters, 
Siemens furnaces, and the rolling mills being all kept busily 
engaged, largely upon engineering sections. Angles are quoted 
£6 10s. to £7 5s. ; girders, £6 12s, 6d. to £6 15s., and plates ; £8 to 
£8 2s, 5d. The rolling stock makers are very busy, and are 
requiring more material than for a good many months past. Bridge 
and roofing firms are also good customers. 

Pig iron supplies are scarce, and as coke keeps up in price the 
raw iron ucers are getting better terms than for a long while. 
Staffordshire cold-blast iron is quoted 95s, to 105s. ; ordinary all- 
mine, 52s, 6d. to 60s. ; and best, 75s, to 80s. Part-mine is 50s. to 
52s, 6d., and cinder, 47s. 6d. to 48s. 6d. Indications of improved 
trade are equally evident in respect to Midland sorts, and where 
new orders can be accepted agents quote 50s. to 5ls. 6d. for 
Northamptons, 52s, to 53s. for Derbyshires, and 52s, to 53s. 6d. for 
Lincolns. 

Engineers are closely watching the copper market just now, and 
the present seems to be a favourable time to renew supplies in 
cases where such a course is convenient. The slump which has 
taken place in standard metal this week, and which included a 
drop of as much as £3 at once on Tuesday, has brought out buyers 
inthe Midlands. The cause is locally believed rey the nervous 
feeling induced among operators by the recent sharp drop in 
copper shares, combined with rumours about the Copper Syndicate 
and large selling orders from the United States. The Midland 
electrical engineering trades, and, indeed, the general engineering 
trades also, are therefore keeping their eye closely on the copper 
market just now, and wisely so. 

Machine tool makers have some good orders in hand, and the 
same may be said of boilermakers. The heavy nut and bolt firms 
are very busy. 








NOTES FROM LANCASHIRE. 


(From our own Correspondents.) 

Manchester,.—Generally throughout the iron and steel trades of 
this district a fairly strong tone would seem to represent the present 
position, and in finished material there is undoubtedly a tolerably 
large weight of work either on hand or coming forward, with a con- 
tinued tendency to harden in _—_ These conditions, however, 
scarcely apply to raw material, and although for prompt delivery 
pig iron prices are firm there is not an altogether general feeling of 
confidence as to the future, and in the open market undercuttin, 
goes on amongst some of the merchants in quotations for Soman 
sales, whilst hematites are scarcely maintaining the recent advance 
in makers’ prices, 

No material change is noticeable in the condition of the engi- 
neering trades. In some important sections activity is fully 
maintained, whilst in others work -running out is only being 
partially replaced with new orders. The sections that continue 
the best off for work are electrical engineering, locomotive build- 
ing, railway carriage and wagon building, boiler making, high- 
speed engine building, and hydraulic engineering. Machine tool 
makers are mostly fairly well employed, but in many cases are 
becoming rather short as regards new work, whilst the textile 
machine trades remain in a very depressed condition. 

_ Only a moderate hand-to-mouth sort of business in pig iron con- 
tinues to be reported on the Manchester Exchange, and at the 
meeting on Tuesday it was exceptional where buying of any real 
weight was going on. Lancashire makers are firm at their late 
quotations of 57s, to 57s. 6d., less 24, for No. 3 foundry, delivered 
Manchester. Lincolnshire makers held a meeting last week to 
consider prices, but, notwithstanding they are practically all 
well sold and the output is moving away freely, decided to 
make no change on the present basis rates, which remain 
at 50s, 6d. net, with some makers quoting 51s. net, for 
No. 3 foundry, delivered Manchester. Probably the steadily- 
increasing make in the Lincolnshire district—three additional fur- 
naces having been blown in during the last few months—may 
account for some hesitancy in putting up prices, which are only 1s. 
per ton above the lowest point touched following the collapse of last 
year, whilst on cokecontracts now being madeanadvanceof 4s, per ton 
1s being paid as compared with the prices at which supplies could 
be got six months back, when Lincolnshire iron was on practically 
the same basis as it is now. Derbyshire foundry iron remains about 
as last quoted, averaging 53s, to 55s. net delivered here. Forge 
a are in fairly good demand, with prices stiffening slightly. 
: livered Warri m, forge Lancashire is about 50s. 6d. to 5ls., 
less 2}, and Lincolnshire 49s, 2d. to 49s, Sd. net. Middlesbrough 
rc has hardened up somewhat on last week’s rates, and for prompt 

elivery by rail Manchester, 54s. 4d. net is now being generally 
quoted, although here and there sellers might be found ready to 
oa a trifle less, whilst for some brands makers do not quote under 

4s. 10d. net. _ Scotch iron is without really quoted change, but 
ps9 is a considerable margin between Eglinton and Glengarnock, 
} © former being obtainable at about 58s, to 58s. 6d., with the 

— . 6d. to 60s. net, delivered Manchester docks. 

b pes iron makers report continued activity in the bar trade, 
in apparently local makers are not yet prepared to advance their 

ist basis. Ata meeting of the Makers’ Association on Tuesday it 
be resolved that this should remain at £6 10s., but it is exceptional 

Where makers would entertain this figure on new business, and for 
1 aa forward delivery they are mostly quoting up to 
tiie For North Staffordshire bars the basis price remains 
aug Geet with £6 17s, ne by the principal makers on any 
pei usiness coming forw: and they are only waiting an upward 
. ve in Lancashire to raise their list to £7 delivered here. Sheets 

© steady at about £8 5s. to £8 10s, Hoop makers are still kept 





fairly engaged with work in hand, but the orders giving out are of 
no very great weight. Ata meeting held on Tuesday, however, 
it was decided to maintain prices on the list basis of £7 2s. 6d. 
random to £7 7s. 6d. Sago cut lengths delivered here, and 2s, 6d. 
less for shipment. t and bolt makers are securing a larger 
weight of work, and are hardening up to the full list prices, 

In the steel trade raw material is barely maintaining late rates, 
but in finished material the tendency is towards increased 
strength. Makers still quote about 70s. to 71s., less 24, for 
No. 3 foundry hematites, but there are lower sellers in the 
market, Local makers of steel billets have still to contend 
with keen German competition, and are not more than able 
to hold to prices on the basis: of about £4 16s. 3d. net 
Manchester, and £4 15s, Warrington. Most descriptions of 
finished material are in brisk demand. Bars are steadily 
hardening on late rates, and it is very exceptional where anything 
under £6 12s, 6d. is now being taken, with special qualities quoted 
up to £6 15s, and £6 17s. 6d. Common steel plates vary somewhat, 
and in odd cases for favourable specifications might possibly be 
obtainable as low as £6 12s, 6d., with quotations ranging up to 
£6 17s, 6d. Steel boiler plates are firm at the official minimum of 
£7 10s., less 24, delivered in this district, and there is still talk of 
some probable early advance on this figure. No large weight of 
business is, however, as yet coming forward at the advanced price, 
buyers in most cases having already bought fairly well at lower 
figures. 

There are rumours amongst Lancashire engineers that a large 
locomotive order for the Indian States Railway will in all proba- 
bility go to Germany, owing to the very much lower price that 
has been quoted by German builders as com: with the lish 
tenders, The exceptional pressure of work which English loco- 
motive builders have on their books—the principal Lancashire firms 
having orders to carry them over next year—may also have some- 
thing to do with the prospect of the above order going abroad. 

The Unbreakable Pulley and Mill Gearing Company, Limited, of 
Manchester, is supplying a large number of its wrought iron pulleys 
for the ordnance factories of the Russian Government. 

At the quarterly meeting of the Manchester Association of 
Engineers, held on Saturday, the following new members were 
elected :—R. T. Cooke, Ashbury Carriage Company; H. W. 
Surtees, Parker Foundry Company, Derby; J. E. Heywood, Sir W. 
G. Armstrong, Whitworth, and Co., Limited. 

An improved design in rotary sandsifters, for foundry and other 
requirements, has been introduced by James Evans and Co., Black- 
friars, Manchester. In this arrangement the receiving drum tapers 
in such a manner that when it is revolving any refuse in the sand 
is discharged by centrifugal action through the opening at the 
narrow end, and the interior of the drum is kept constantly clean. 
The wire sieves can be readily taken out and replaced, and as 
there is an absence of any delicate mechanism, sand of any quality 
may be thrown into the drum without impairing its efficiency. 

The National Boiler and General Insurance Company, Limited, 
of Manchester, has brought out an improved form of fusible 
plug specially adapted for pressures of from 100 lb. to 200 1b. In 
its general features this plug is constructed on similar lines to the 
ordinary types of valve-seated plugs made by the company, but 
certain modifications have been introduced to meet the conditions 
ruling at high steam pressures. The fusible metal is protected 
from the action of the water and the furnace gases, this advantage 
being secured by means of a special formation of the inner cone. 
The cones, it may be added, can be readily unscrewed for cleaning 
or renewal, 

In the coal trade the position generally shows no very material 
change. The exceptional character of the season is perhaps tending 
to check the increasing requirements for house-fire purposes, but 
the better qualities of round coal continue in active demand, and 
with pits working fully four to five days per week the output is 
moving away freely. Prices, however, are not being more than 
maintained at late rates, and there is little or no probability of 
any general upward move with the close of the month. 

Common round coals are, perhaps, meeting with a slightly better 
demand for steam and forge purposes, but not sufficient to enable 
— prices to be got, the general quotations at the pit mouth 
still averaging 8s, 6d. to 9s. Engine fuel continues plentiful on 
the market, with increasing competition from some of the outside 
districts, so that the position of Lancashire coalowners is becoming 
more difficult. The greatest pressure of competition is probably 
from the Derbyshire district, where slack is offering at the pit 
mouth as low as 2s, 6d. upwards, while there is also a good deal of 
slack coming into some of the outlying Lancashire markets from 
Staffordshire. To meet this competition Lancashire coalowners 
have here and there to give way slightly in their quotations, and 

rices, taking them all through, are, if anything, easier. Common 

neashire slack ranges from 5s. 6d. per ton upwards, with the 
better qualities of slack only in very exceptional cases fetching 
more than 7s. 6d. per ton at the pit mouth, and on forward con- 
tracts collieries, in some instances, are making substantial con- 
cessions upon their current rates. 

The slight improvement noted last week in the shipping trade is 
being fairly well maintained. The house-fire qualities are in fairly 
= request, and steam coals are also meeting with a slightly 

tter sale, with about 10s, to 10s. 6d. representing average figures 
for ordinary descriptions delivered at the Garston docks, or the 
High Level, Liverpool. 

A very strong tone prevails all through the coke trade, and the 
demand is more than sufficient to take away all the present make. 
Lancashire foundry cokes are firm at about 24s. to 25s., with good 
washed furnace cokes quoted 14s, 6d. to 15s. at the ovens. York- 
shire unwashed furnace cokes, which, less than six months back, 
could be bought as low as 9s., are now quoted 13s,, with good 
washed cokes 14s. at the ovens. 

Barrow.—There is a very firm tone in the hematite pig iron trade, 
and makers still ask 63s. per ton net f.o.b. for mixed Bessemer 
numbers, while warrant iron is at 60s. a month net sellers, buyers 
59s. 9d. There has been a further shrinkage in stocks during the 
week to the extent of 2470 tons, leaving stocks still in hand at the 
low figure of 15,258 tons, being a decrease since January of 7352 
tons. There are 38 furnaces in blast, one of which is engaged on 
spiegel, compared with 41 in the corresponding week of last year. 
Business is not being done on a large scale, because makers have 
not much iron to sell for forward delivery, and warrant holders have 
such poor stocks on hand. 

Iron ore is brisk at 123. 6d. per ton net at mines for good average 
sorts, The consumption has increased, and more is being done in 
Spanish ores than for some time past. 

Steel makers are very busily employed, and have a good lot of 
work on hand, enough, ia fact, to keep the mills well employed 
during the winter months. The demand for heavy steel rails is 
brisk, and tram sections continued to be largely inquired for. 
Other branches of the steel trade are busy. Indeed, all the mills 
and furnaces are in full work, and it is certain this position will be 
maintained for a considerable time. Prices are very steady and 
firm, but not quotably higher; indeed, new indications of foreign 
competition have already shown themselves, and this fact makes it 
—— to increase prices at the moment. Indeed, it is shown 
to be essential to keep down all elements of cost so as to enable 
makers to compete satisfactorily. 

No new orders are reported in the shipbuilding trade, but pre- 
parations have been made for a considerable business, and it is 
anticipated that important new orders will soon be entrusted with 
local makers. 

Nothing definite is known as to the time when the five submarine 
boats building at Barrow will be launched, as everything is bei 
kept private—and very properly so. The first-class armo 
cruiser King Alfred will be launched at Barrow in the middle of 


October. 
Shipping is busier. Last week 10,729 tons of coal and 9203 tons 
of steel were shipped from West Coast ports, being an increase of 


3622 tons of pig iron and 1686 tons of steel over the ——er 
week of last year. The aggregate shipments this year have reach 





253,305 tons of pig iron and 330,483 tons of steel, being a decrease 
of 252,100 tons of ig iron and an increase of 27,500 tons of steel 
as compared with the co nding period of last year. 

Coal and coke are a trifle dearer. 








THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 

Very varied views are given as to the prospects of the house coal 
trade during the present winter. While colliery proprietors were 
unable to resist the pressure brought to bear upon them by railway 
and gas companies, they had no difficulty whatever in keeping 
house coal at a high level during the whole year. At no time was 
any material reduction obtained, even when the weather was most 
sultry, the house coalowners quietly and skilfully restricting the 
output to the immediate requirements of the market, A few years 
ago this was regarded as the miners’ rather than the masters’ 
policy, but it was, worked out effectively in South Yorkshire, Derby- 
shire, and adjoining districts, up to the close of summer, 

With the beginning of autumn, coal is generally much dearer than 
householders anticipated. The representatives of several very 
large collieries are strongly advising their customers to lay in 
winter supplies, as they state prices will be as dear during the 
present winter as during the last. Of course, if buyers act on this 
suggestion, the coalowners will soon find prices rushing up to some- 
thing like the abnormal values of the previous season. Although in 
several instances colliery agents state that they have difficulty 
in ting the d d, consumers do not find any difficulty in 
obtaining what they require. The majority of the iy in the 
district are well employed. While some are working full time, the 
average is about five “. a week, and all that is brought to bank 
finds a ready market. The idea of famineprices during the coming 
winter is not encouraged by the contract for supplies made by the 
Barnsley Guardians, who have been able to make sure of their 
winter needs at 11s, per ton, a price which is 3s. to 4s, per ton 
lower than for the corresponding period of last year. Contracts 
taken at this price in Barnsley, which is the heart of the South 
Yorkshire coal district, are more hopeful of householders not having - 
to pay again so very stiffly. At present best Silkstones may be 
quoted at 13s, to 14s, per ton, and Barnsley house at lls, to 12s, 
per ton. 

With regard to steam coal the export trade does not improve, 
and is not likely to get any better in consequence of the unfortunate 
rupture at Grimsby, which has caused a serious shrinkage in that 
direction. At the time of writing there is more hope of settlement, 
but even if it is effected, the season is too far advanced for the loss 
now to be made up. Very little is doing with Hull and Goole; in 
fact, beyond the demand for inland manufactures and railways, 
business is not at all satisfactory. 

Gas coal is being freely delivered to various companies who have 
completed their contracts, and there is a very much heavier weight 
of engine fuel on the market owing to the regular working of the 
pits. The effect is, of course, to make competition increasingly 
keen, and to prevent anything like an advance in values. N uts 
are still quoted 7s. 6d. to 8s, 6d. per ton, screened slack from 5s. 6d. 
per ton, pit slack from 2s. 6d. to 3s, per ton. 

The coke trade, if anything, is slightly better. The local output 
has been increased, and a er tonnage has been sent to North 
Lincolnshire, where several additional furnaces have recently been 
put into blast. Derbyshire is also taking about an average 
weight. Prices remain as previously quoted, from 93. to 10s. per 
ton at the ovens. 

Tron still improves, though very slowly ; buyers, who have heid off 
as long as they could, are now arranging for supplies on makers’ 
terms. Hematites are in specially good demand, quotations, in spite 
of the large supply, having gone up considerably of late. Forge 





iron has also been firmer, certain of the Linco! brands 
asked for in greater weights than can at present be delivered. 
Quotations are as follow :—Hematites, West 71s. to 72s. 6d. 


per ton; East Coast ditto, 67s. to 68s. 6d. per ton; Lincolnshire 
forge iron, 46s. 6d. to 47s. per ton ; foundry ditto, 49s. ; Derbyshire, 
No. 3 foundry, 51s. per ton; forge ditto, 46s, 6d. ; 15s. to 
£7 ; and sheets, £8 12s. 6d. to £8 17s. 6d. per ton. 

In the large iron and steel establishments at the East End there 
is much activity shown, chiefly in military material, but a good déal 
more might be done in several of these departments. Although the 
works are fairly well employed at present, fresh orders would be ac- 
ceptable and could easily be takenin hand. The statement that the 
armour-plate mills are working to their utmost capacity is only 
correct as far as the planing shops are concerned. If the authorities 
cared to place additional work, there would be no difficulty in putting 
it in hand, the extensions of the works by the three great armour 
making firms admitting of an enormous delivery within a very short 
time. The last order for plates given out by the Admiralty were 
for the six cruisers—known as the County class—Berwick, Corn- 
wall, Cumberland, Donegal, Lancaster, and Suffolk. The bulk of the 
armour for the Cumberland, Donegal, Suffolk, and Cornwall came 
to Sheffield, as well as the protection to bow, barbettes, and forward 
conning tower for the Lancaster, and the forward conning tower 
for the Berwick. 

In the lighter trades of the city several houses give favour- 
able reports, but in the majority of instances there is very 
little doing either on home or foreign account. The chief 
demand is for the higher grades of goods both in silver and 
cutlery ware. The seaside and health resort season, which is 
now closing, has been quite up to expectation. With an 
acceptable clearance of the merchants’ stocks, fair business is 
looked for when the winter requirements have to be met. In 
the foreign markets it is gratifying to note that India appears to 
be recovering from the depression caused by famine ; some very 

ood orders have recently been taken for that great market. 
he Australian demand has also been stimulated by the Royal 
visit, and there is every prospect of business being well main- 
tained in the immediate future. 

The expectation that ivory will increase in value is likely to be 
realised, and there is also a noteworthy change taking place in 
the pearl trade. Owing to the enormous quantity of ivory used 
up in piano keys, costly brushes, and other appointments, the 
weight available for high-class table —_— and similar goods has 
been greatly diminished. Similarly the French people are out- 
bidding Sheffield pearl cutters in order to meet their own great 
trade in fans and other fancy goods, for which pearl is now ~~ 
fashionable. The French buyers have the business pretty muc: 
in their own hands, as pearl-handled productions are not any- 
thing like so popular in this country as they used to be. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


BUSINESS, on the whole, in the iron and allied trades is dis 
tinctly more lively this week than it has been for some time, and 
the situation is altogether more favourable to sellers in almost all 
branches, on which account the tone has become sanguine. 
Buyers are apparently influenced by the more cheerful reports that 
are given relative to the trade of the chief iron and steel-making 
centres of this country, and it would seem that the revival is a 
genuine one, and not ught about by speculation only. Very 
fair orders have been distributed this week, and the chances are in 
favour of the upward movement being sustained. 

The home demands for pig iron are at present better than they 
have been for some years, and this to some extent makes up for 
the falling off in trade with Germany, France, and Belgium, which 
countries are taking less iron from this district than in iy — 


since 1895. Other Euro countries, however, are taking 
uantities something like the average, and deliveries to India and 
apan are good, us it has not been found necessary to reduce 


the output to a greater extent than was done in the early part of 
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the year, and the stocks are not being materially added to. This 
month’s exports of pig iron from the Cleveland district are fair 
and it is probable that it will shortly be necessary to draw upon 
the stock in the public warrant stores. Buyers have even now 
some difficulty in getting iron for early delivery, and to get a 
moderately heavy cargo of pig iron a steamer has to visit two or 
three wharves, as makers have no stocks upon which to draw. 
There is no peop among the latter to sell, as most of them are 
already well sold for October. The oversea demands are heavier 
than they were, because the northern navigation season is nearing 
its close, and shippers have no time for delay, and can gain nothing 
by waiting, as prices tend upwards, There is some difficulty in 
ag supplies of Ne. 3 for early delivery, and producers have 
ad to refuse orders, as they could not execute them in the 
time stipulated by the buyers. That the position is better is 
indicated by the fact that the stock in the public warrant stores, 
which not long ago was increasing at the rate of between 400 and 
— per day, is now increasing at the rate of less than 150 tons 
aily. 

The production of pig iron cannot now be reported as in excess 
of the requirements ; in fact, with most makers, output is short 
of the demands made upon them, and their stocks are of very 
small extent. But they are slow about putting any more furnaces 
in operation, this being ly due to the scarcity and dearness of 
coke, The supply of coke is already short of the requirements, 
and as the production cannot very well be augmented, additional 
demands due to the —_ more furnaces wou!d only increase 
the difficulties and also the price, which last is even now in 
excess of what the consumers can pay without loss. Besides this 
the heavier make of pig iron mnt te with it probably easier 
prices, and thus with lower prices for pig iron there would be 
increased cost of production. Under usual conditions No. 3 Cleve- 
land G.M.B., pig iron at 45s, 9d. would mean medium quality coke 
at 153. 3d. per ton, but instead of being able to get it at that they 
have now to pay 16s. to 16s. 6d., and then cannot get full supplies. 
No one, therefore, is in a hurry to restart more furnaces, and take 
a step which would further increase coke prices, and perhaps cause 
their own to be reduced. 

Makers of Cleveland pig iron are now quoting 46s. per ton for 
early f.0.b. deliveries of No. 3, and 45s. 9d. has been the general 
figure I by them, and also by second hands. They, could, 
however, only offer small lots, and would not sell for forward delivery 
at this. No. 1 is about 48s.; No. 4 foundry, 44s. 3d.; grey forge, 
43s. 3d.; mottled, 43s.; and white, 42s. 9d. Relatively the lower 
qualities are still cheaper than No. 3, for with the latter at 45s. 9d. 
No. 4 foundry should be realising 45s. 3d., and grey forge 44s, 9d. 
On account of this the average price of Cleveland pig iron, instead 
of being about 45s, 6d., as it would be if the prices of the various 
qualities bore the usual proportions to each other, is only about 
44s. 3d. The market for Cleveland warrants during the week 
has been rather active. 

Hematite pig iron prices are stronger again, and the supply, 
though considerably increased, is still short of the demand. he 
stock is very small in makers’ hands, and likewise in the public 
warrant stores, both in this district and on the West Coast, so 
that the competition of second hands is necessarily circumscribed. 

In this district only 3262 tons of hematite iron are held in the 
public warrant stores, and in Cumberland 16,600 tons, Under 
these circumstances still better prices may be expected for hematite 
iron. Makers of East Coast hematite pig iron have this week put 
their _ for mixed numbers back to 60s. per ton, and less than 
59s. 9d. is not accepted either by them or merchants. The 
reduced rates of freight have not cheapened the price of Rubio 
ore, because the producers of the ore have increased their quota- 
tions, and merchants have not found themselves in a position to 
reduce the delivered price of the ore. Not less than 15s, 9d. per 
ton will be accepted for good Rubio ore delivered here. 

The shipments of big iron from the Cleveland district this month 
show improvement, but they are short of those of September last 
year. Up to 25th they reached 73,822 tons, as compared with 
64,028 tons last month, and 74,335 tons in September, 1900. The 
stock of Cleveland iron in Connal’s warrant stores on 25th was 
12,492 tons ; increase for month, 7411 tons. 

A very useful and interesting series of statistics, relative to the 
world’s make of pig iron during each of the last three years, have 
been compiled by James Watson and Co., iron merchants, Middles- 
brough, &c. They give the total production for last year at 
39,916,099 tons, this being 180,850 tons more than in 1899, and 
4,135,198 tons more than in 1898. The United States last year 
produced 13,734,860 tons, Great Britain came second with 8,908,570 
tons, Germany third with 8,351,742 tons, Russia fourth with 
2,830,955 tons, France fifth with 2,699,494 tons, Austria-Hungary 
sixth witb 1,308,490 tons, and Belgium 1,161,180 tons, all other 
countries together making less than a million. Figures are also 
given respecting the output of pig iron in the various districts in 
Great Britain in the last three years. 

In this as in other districts business in the finished iron and steel 
industries is — a improvement, demand having in- 
creased, while prices have exhibited a decidedly upward tendency. 
Manufacturers are so well situated that they are under no necessity 
to press for more work at present, and competition is by no means 
keen. Steel ship plates are quoted at £6 5s.; iron ship plates, 
£6 17s. 6d.; staal bellon-giehee, £7 15s.; iron ship angles, £6 2s. 6d.; 
steel ship angles, £5 17s. 6d.; common iron bars, £6 5s.; all less 
24 per cent, f.0.t. Steel rails are nominally £5 103.; and cast iron 
railway chairs are quoted at £3 10s,, both net at works. 

The Middlesbrough Corporation have affixed to the entrance of 
the park a large brass plate announcing that the park was given 
to the town by the late Mr. H. W. F. Bolckow, the first M.P. 
for Middlesbrough, and was opened by Prince Arthurin 1868. Mr. 
Bolckow was practically the founder of the Cleveland pig iron 
trade ; certainly he and his partner, Mr. John Vaughan, built the 
first blast furnaces, and were the first to develop the main seam 
of Cleveland ironstone. 

A somewhat quieter time has now set in for steam coal, but that 
is only what is usual towards the close of the navigation season. 
It will not be long now before the deliveries to ports in the Baltic 
cease, and that is a matter of considerable concern to coalmasters 
in the North-East of England. The price of best steam coal is 
easier, and business has been done this week at 12s. 3d. to 12s. 9d., 
f.o.b., there being no longer buyers at 13s. to 13s, 6d. Gas coals 
continue in good request, and are scarce; for best sorts 12s. to 
12s, 6d., f.o.b., have been paid. Furnace coke of medium quality 
realised 16s, to 16s, 6d., delivered on Teesside. Mr. Thomas 
Weatherley, who was practically the founder of the Northumber- 
land and Durham Miners’ Permanent Relief Fund, died a few days 

‘o at the age of eighty >. The fund was established directly 
after the disastrous accident at Hartley Colliery in January, 1862, 
when over 200 miners lost their lives, 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


SEVERAL reasons have been urged on ’Change in Glasgow this 
week in support of the opinion that an improvement is impend- 
ing in the iron trade. The more settled state of matters in the 
United States, and the scarcity of iron in several important 
centres at home, are pointed to as ible causes of a better 
condition of trade. As a matter of fact, some consumers have 
been purchasing a little more iron, the demand for the most 

art being for the Cleveland manufacture, which on some days 
been a little arg in price. ; 

The pig iron market was closed on Monday of this week, which 
was a general — in Glasgow. On its re-opening a somewhat 
firmer tone prevailed. About 17,000 tons of iron, mostly Cleve- 
land, changed hands on Tuesday. After this spurt there came a 
reaction, the fact being that among merchants and consumers 

indisposition to purchase more iron than is really 
wants at current prices, 





there is a rooted Pp 
cequired for immediate 


The business in Seotch warrants has again this week been very 
limited, A quantity of this iron pret hands at 53s, 114d. one 
month ; and sellers have been asking 54s. to 54s, 2d. for cash; 
Cleveland warrants have been done at 45s. 104d., 45s, 11d., and 
back to 45s. 84d. cash, 45s. 7d. thirteen days, and 45s. 11d. to 
46s., and back to 45s. 64d. one month. There has been a very 
small business in Cumberland hematite warrants being done at 
59s. 10d. for delivery in one month. 

Merchants quote Scotch hematite 63s, 6d. to 64s, for delivery in 
railway trucks at the steel works, but the steel makers have been 
emcernge, very sparingly for future delivery. It is reported that 

ematite of Spanish and German manufacture is being offered to 
—— at prices considerably below those quoted by the home 
makers, 

The output of pig iron in Scotland has been increased by the 
lighting of two additional furnaces, and there are now 83 furnaces 
in operation in Scotland, compared with 81 last week, and 82 at 
this time last year. 

Prices of Scotch makers’ pig iron are well maintained :—Govan, 
No. 1 is quoted, f.a.s, at Glasgow, 56s.; No. 3, 54s,; Carnbroe, 
No. 1, 56s, 6d.; No. 3, 54s.; Clyde, No. 1, 66s. 6d.; No. 3, 56s.; 
Gartsherrie, No. 1, 67s.; No. 3, 56s, 6d.; Calder, No.1, 67s.; No. 3, 
57s ; Langloan, No. 1, 693. 6d.; No. 3, 58s, 6d.; Summerlee, 
No. 1, 70s. 6d.; No. 3, 58s.; Coltness, No. 1, 72s. 6d.; No. 3, 58s. 
6d.; Glengarnock, at Ardrossan, No. 1, 66s. 6d.; No. 3, 56s.; 

linton, at Ardrossan or Troon and Dalmellington at Ayr, Nos. 1, 

s. 6d.; Nos. 3, 54s.; Shotts, at Leith, No. 1, 69s. 6d.; No. 3, 
58s.; Carron, at Grangemouth, No. 1, 67s. 6d.; No. 3, 57s. 6d. 
per ton. 

The shipments of pig iron from Scottish ports in the past week 
were small, amounting to only 4350 tons, compared with 6147 in 
the corresponding week of last year. The week’s arrivals of 
Middlesbrough pigs at Grangemouth were 9569 tons, being 5460 tons 
more than in the same week of 1900. 

Rumours are current regarding a projected syndicate to control 
the Bilbao iron ore trade. That there should be an amalgamation 
of some of the companies engaged in this important business would 
not, perhaps, occasion much surprise ; but the interests involved are 
so great and diverse that it would be a difficult matter to effect a 
combination that should control the business and regulate prices. 
For example, several of the more prominent pig iron making firms 
in Scotland own mines in Spain, and it is, of course, for their interest 
that the ore be obtained as cheaply as possible. It is all but 
certain that the influence of the companies in question would go far 
to counteract the aims of any syndicate designed to exploit the 
Spanish mines, 

There is a quiet business in finished iron and steel. The ten- 
dency of coal prices has been in favour of the consumer, but the 
cost of labour and of pig iron are yet too high from the point of 
view of the makers of finished steel and malleable iron. The 
position of the steel makers is not so good as was generally 
supposed, and this is clearly shown by the reports of the com- 
panies, so far as these have been allowed to transpire. 

The export business in coals has not been maintained as could 
be desired. The past week’s coal shipments from Scottish ports 
show a decrease of nearly 30,000 tons, as compared with the 
clearances of the preceding week, and the greater part of the 
falling away has occurred on the West Coast. During the last 
two or three weeks there has been a great lack of vessels loading 
for the Mediterranean, but it is hoped that this state of matters 
is only temporary. The coal market generally has been steady. 
In some districts the outputs have not been easily disposed of, 
but there is a good business all round about former prices. 
Steam coal is quoted f.o.b, at Glasgow, 9s. 9d. to 10s,; splint, 
10s. to 10s, 6d.; and ell, 10s, 3d. to 10s. 9d. per ton. House- 
hold coals still sell very slowly for home use, and prices have 
been receding, although they are still much above the average of 
ordinary times. 








WALES AND ADJOINING COUNTIES. 
(From our own C -) 

As I had anticipated, the audit of the Sliding Scale Committee 
of the Monmouthshire and South Wales coalowners notifies a re- 
duction of 7 per cent., to come into operation on October 13th. 

There is still a degree of buoyancy about the steam coal trade— 
large ; small has subsided a good deal of late, and it has only been 
within the last few days that a little more firmness has been shown, 
As regards house coal, the return of warmer weather has modified 
the activity that was beginning to show itself, yet inquiries are 
certainly on the increase, and contracts are being entered upon. 
This week Cardiff secured a substantial order. This was for 
50,000 tons best Cardiff steam coal for the Italiannavy. Thec.i.f. 

rice was 32s, 6d. net. It was remarked on ’Change that Pyman, 

Vatson, and Co., who secured the order, had been fairly success- 
ful in the booking, as the f.o.b. price is about 17s. per ton. Con- 
sidering that the ruling figure is only 18s., and that the delivery 
extends to the last week of the present year, this is satisfactory, 
and indicates a belief that there will not be a marked change for a 
time. This week prices were from 18s, to 18s. 3d. for best steam 
Cardiff ; good seconds realised 17s, to 17s. 6d.; drys, 15s. 6d. to 
15s. 9d. Other kinds were as follows: -Best smalls, 8s. to 8s. 3d.; 
seconds, 7s. 6d. to 7s. 9d.; inferior from 6s. 9d.; best Monmouth- 
shire, 14s, to 14s. 9d.; seconds, 13s. 3d. to 13s. 6d.; best house, 
16s. to 17s.; No.3 Rhondda, 16s. to 16s. 3d.; brush, 13s. to 13s, 3d.; 
small, 10s. to 10s. 3d.; No. 2 Rhondda, 13s. 9d. to 14s.; through, 
10s. 6d. to 10s. 9d.; small, 7s. 9d. to 8s, 3d. 

The week opened well at the Bute Dock by the despatch of 24 
large steamers, many taki important cargoes. Malta took 
6800 tons, Port Said 10,900, French ports 13,700. On Tuesday 
there was a still more important despatch of shipping, 33 steamers 
leaving the dock with a large aggregate. Marseilles took nearly 
9090 tons, with 2050 tons of patent fuel, Trieste tons, Venice 
8000 tons, St. Vincent 4000, and many French ports, Genoa and 
Cronstadt also figured. Amongst the number were consignments 
for the Persian Gulf, for the Pirzus, and for Copenhagen and 
Hamburg. 

Barry Dock had a record week last week in the shipment of coal 
and coke, close upon 207,000 tons having been despatched. On 
two days in the week over eighty vessels were in dock, and upon 
an average the shipment was 35,000 tons a day. : 

Swansea coal shipment was under 40,000 tons, so there is ample 
room for improvement. At last coal-cutting has begun at the 
Yelinfran Colliery, the men being paid — rates, The collieries, 
Swansea generally, may be regarded as fairly busy. France is one 
of the leading buyers, and last week took nearly 20,000 tons. The 
consignments to San Francisco are not so large as anticipated. 
Patent fuel shipments only slightly exceeded 8500 tons, but a 
stronger demand comparatively is being shown at Cardiff. France 
only took 530 tons last week from Swansea. 

The public belief in the probability of the steel combination 
Ebbw Vale was shown this week by the improvement 
that took place in Ebbw Vale shares, which are much firmer, and 
the market report at Cardiff and Newport is that there are few 
sellers. Rumours of the absorption of Tredegar are also prevalent, 
but I simply refer to these matters as rumours, for whatever may 
be the outcome, the high contending parties are guardedly reticent, 
and show no sign. On ’Change Cardiff this week it was reported 
that all the steel works were fully employed, and the prices of 
Bessemer and Siemens tin-plate bars, rails, sleepers, and small goods, 
firmly upheld. This, as may be gag 2 omy: has told strongly on the 
coke market, and quite a spurt has been given, especially to best 

ualities. Furnace is now quoted at 17s. to 18s., foundry 19s. to 
Jos, Patent fuel 15s, to 16s, f 
Latest Swansea coal prices are as follows :—Anthracite, 23s. to 
24s,; seconds, 21s, to 21s, 6d.; best large, 19s. to 20s.; red vein, 
16s, to 16s, 6d.; rubbly culm, 5s. 9d. to 6s.; steam coal, 17s, 6d. 
to 18s.; seconds, 15s. to 15s, 6d.; bunkers, lls. 3d. to 11s, 6d.; 


affecti 





small, 5s, 9d, to 6s, House coals, No, 8 Rhondda, 16s, 6d. to 17s,; 


through, 133. 6d. to lds, 6d.; small, 103, 6d. to 11s. 6d.; No, 2 
Rhondda, 13s. 9d. to 14s. 3d. Coke is at 14s. 6d. to15s.; furnace 
19s, to 2is.; foundry patent fuol, 10s, to 16s. pitwood, 18s, 6d, 
to 


A death has taken place as a result of the colliery explosion last 
Wednesday at Pencoed, near Llanelly, and prone fi the injured 
are reported to be in a bad state. The inquest was formally 
opened on Tuesday and adjourned. Several colliery disputes 
remain undecided in the district, but that of the Lletty Shenkin 
has been settled. The Merthyr miners meeting on Monday voted 
£30 to aid the Blaenavon strikers, 

One of the most trustworthy pronouncements on the coal situa. 
tion in Wales was given by “ Mabon,” M.P., at Bristol, on Monday, 
He remarked ‘‘that he was glad that the Welsh miners were now 
all members of the Federation. Some anticipated that there must 
be a quarrel before the new mode of regulating wages took place 
at the expiration of the Sliding Scale, but he did not see any 
reason for a disagreement. If the price of coal kept high enough 
so that wages would not be below 40 per cent. ss the time of 
change came, the road would be py The coal tax was teachi 
them that if they could insist upon 1s, in addition to the ordinary 
price when the figure was 17s, 6d. per ton, it should be an easy 
matter for them to do so when the price was down to 12s, They 
must have a minimum wage. They did not want to go above 
12s, 6d. per ton. That would give them 40 per cent. upon the 
pre It was not the workers who benefited when coal was 

a ton.” 

Theironand steel report on’Change, Swansea, mid-week indicated 
a satisfactory condition. Pig-iron market unaltered ; complaints 
were made of short supply and fears expressed that requirements 
might have to be made to the Continent and to America. Foreign 
sheets and bars were stated to be coming into competition with 
Welsh, but of inferior quality. A strong demand is maintained 
for tin-plate bars. It was the subject of comment that American 
orders for steel hoops had been placed with a Midland tirm at about 
£6 15s. per ton, also that America was inquiring for steel wire rods, 
Makers of tin-plates continue busy and are well sold forward ; 
shipments show a slight decrease on the week. Stocks are now at 
94, boxes. Closing prices at ‘Change this week were as 
follows :— 

Glasgow warrants:—Pig iron, 54s. 2d. cash ; Middlesbrough, 
No, 3, 45s, 104d. to 45s. 1ld. Welsh bars, £6 7s. 6d. to £6 10s,; 
sheet iron, £8 7s. 6d, to £8 10s.; steel the same ; steel rails, heavy, 
£5 7s. 6d. to £5 12s, 6d.; light, £6 17s, 6d. to £7 10s, Bessemer 
steel: Tin-plate bars, £5 ; Siemens best, £5 2s. 6d. 

Tin-plates : Bessemer steel coke, 15s, to 15s, 3d.; Siemens, coke 
finish, 15s, 3d. to 15s. 6d.; ternes, per double box, 28 by 20c., 
29s. 6d. to 31s, 6d.; best charcoal, 16s. to 16s. 6d.; big sheets for 
galvanising, 6ft. by 3ft. by 30 g., per ton, £11 5s, to £11 10s,; 
finished black plates, £11 10s, to £11 12s, 6d.; block tin, £113 10s, 
to £111 10s.; spelter, £16 17s. 6d.; lead, £12 7s. 6d.; copper, Chili 
bars, £64 5s. to £64 10s. 

Iron ore, Tafna, 15s. 6d.; Rubio, 14s. 6d. 

Cardiff and Newport prices are: Almeria, 14s, 9d.; Rubio, 14s, 
to 14s, 3d.; Tafna, 15s. to 15s. 3d. 

Swansea imported last week :—Steel scrap, 1210 tons ; pig iron, 
1425 ; iron ore, 1550 tons. 

The Wern Tin-plate Works, Briton Ferry, were started this week 
successfully, In the Swansea Valley the activity in most of the 
industries is very pronounced. All the smelting furnaces available 
are smelting at Cwmfelin, Duffryn, Landore, and Upper Forest. 
At the Duffryn, the make of ingots is so good that the bar mill, even 
by working overtime, is unable to keep pace with the quantity 
turned out by the furnaces there. At Foxhole another tin mil! has 
been started. Intermediate and finishing departments are all 
busy. Excellent work is being done at the Mannesmann, and over- 
time is becoming quite a feature there. Amalgamation is reported 
from the iron ore mines of Bilbao, but its effect, as regards 
Welsh buyers of ore, is unknown so far. 

The Swansea Valley has not the monopoly of the tin-plate trade. 
It is to be noted that Monmouthshire continues to figure well. At 
Pontymister the Monmouthshire Steel and Tin-plate Company are 
showing a vigorous condition. Two new black mills are now in 
operation, in addition to the old plant, and a galvanising branch is 
in development which will largely increase the number of workers, 
At Briton Ferry this week there was an important sale of plant and 
machinery at the Navigation Patent Fuel Works. 1t may be of 
interest to read some of the prices realised: a steam travelling 
crane was knocked down at £110 ; eight wood bunkers, £70; pair 
horizontal engines, £35 ; briquette nr £30 ; steam pump, 
£18 10s.; Coraish boiler, £12. Pitwood at Cardiff is reported weaker, 
good French fir is being offered at 17s, 6d. 

Colliers continue to transgress in carrying matches and pipes into 
collieries, and the impression gains ground that money penalties 
do not meet the case. The maximum of 40s. and £1 7s. costs was 
inflicted at — this week. At the Bwllfa Colliery 1000 men 
struck work on Monday on account of some petty disagreement, 
but agreed to resume on Wednesday. ; 

Professor Galloway, speaking of coal pit explosions, gives his 
belief that nine out of every ten are due to coal dust, 








THE NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 


SrTeaM coal market for prompt delivery was firmer. House coal 
remains unaltered. Exports for week ending September 21st :— 
Coal: foreign, 41,492 tons ; coastwise, 13,856 tons, Imports for 
week ending September 24th :—Pig iron, 1070 tons ; tin bars, 516 
tons ; cement, 350 tons ; sleepers, 1961 loads ; pitwood, 4240 loads. 

Coal: Best steam, 14s. 9d. to 15s. 8d.; seconds, 13s. 6d. to 
13s. 9d.; house coal, best, 17s.; dock screenings, 8s.; colliery small, 
6s. 9d. to 7s. 3d. Pig iron: Scotch warrants, 53s, 11d.; hematite 
warrants, 59s. 9d. f.o.b. Cumberland By ts Middlesbrough, 
No. 3, 45s. 54d. Iron ore: Rubio, 14s. 6d.; Tafna, 15s.6d. Steel: 
Rails, heavy sections, £5 7s. 6d. to £0 12s, 6d.; light ditto, 
£6 17s. 6d. to £7 10s. f.o.b.; Bessemer steel tin-plate bars, £9; 
Siemens steel tin-plate bars, £5 2s. 6d., all delivered in the district 
cash, Tin-plates: Bessemer steel, coke, 15s. to 15s, 3d.; Siemens, 
coke finish, 15s. 3d. to 15s. 6d. Pitwood, 18s, ex ship. London 
Exchange telegram: Copper, £64 2s, 6d.; Straits tin, £112 15s. 
Freights steady. 








NEWAMERICAN WATER-TUBE BoILERS.—One of the latest develop- 
ments in water-tube boilers is the Parker boiler, which has a series 
of horizontal U-shaped Pipes, so arranged as to give the water a 
zig-zag flow. The upper header of the top tube is supplied with 
water from a feed-water drum above, and the water circulates to 
and fro and downwards, becoming hotter and hotter, until in the 
lowermost tubes some steam is generated, and in the bottom tube 
it is all steam. This pipe is inclined upwards from the receiving 
end, so that any water will accumulate at this end, while dry steam 
passes out at the other end into a vertical steam pipe, the top of 
which has an elbow leading intoa steam drum abovethe feed-water 
drum. A single drum may be used, divided by a horizontal 
diaphragm. hen the boiler is cold, the water will, of course, 


rise in the steam pipe. A boiler of this kind, of 175 horse-power, 
uare feet 0 


with 1760 square feet of heating surface, and 36 
rate area, is in use at the Delaware Shipbuilding Works. The 
| nace boiler has inclined tubes, with a header at the up re 


divided into two parts by a vertical tube plate. The tu 
double, and concentric. The smaller tubes open into the front 
chamber of the header, which is connected with the bottom of the 
steam drum. The water flows through these tubes to the lower 
header, which has no connection with the drum. It then flows 
back through the er tubes to the rear compartment of the 





upper header, which is connected by pipes with the upper part of 
the steam drum, 
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NOTES FROM GERMANY. 


(From our own Correspondent.) 

sRE is absolutely nothing of interest to relate 
Ponty comaiiin with the iron and steel 
trade, the position all round remaining dull as 
hofore. Stocks in ail departments are very heavy 
and they are sure to increase, inquiry being so 
much lower than output. Forge pig and basic are 
in exceedingly poor request and are being bought 
second hand at M. 58 and M. 60 p.t. free Siegen. 

The production of pig iron in the eastern dis- 
tricts of Germany is statistically stated to have 
been, for August of present year, 64,857 t., and 
from January 1st to end of August 515,117 t. 
were produced, which is 41,240 t. less than during 
the same period in the year before. 

The Danish Government having recently granted 
the sum of three million crowns for the purchase 
of railway requirements, several foreign firms sent 
in offers, and it is now repo from Copenhagen 
that the Danish State Railways granted an order 
for five express locomotives to T, A. Maffie, of 
Miinchen, while to Hendschel-Cassel a contract 
for five goods-train locomotives was given ; the 

rice fixed is 42,000 crowns. The last-named firm 
is likewise reported to have got an order for five 
tender locomotives at 18,000 crowns each. The 
Danish works could not compete with the 
Germans, as they asked 123,000 crowns more, 

The market for iron and steel in Austria-Hun- 
gary is perfectly lifeless now, and prospects may 
eecarally be considered as extremely unfavour- 
able. Next tono demand is coming in on home 
account, and foreign inquiry is also very small, 
export to Germany having ceased almost entirely 
of fate. During the first quarters of the year the 
business in iron and steel, though anything but 
brisk, was still comparatively ular, but the 
last quarters of the nd prove to be more lifeless 
than any before. e prices officially quoted 
are only nominal, as makers willingly take 
almost any price where an order of fair weight is 
holding out. 25 ae : 

Last week house coal was in improving request 
in Austria-Hungary. os Upper Silesia 
have been increasing. prices offered are 
tolerably good, though much lower than at this 
time last year. Engine fuel is languid ; even 
reductions in price have failed to induce buyers 
to place any larger contracts ; only small orders 
are given out. Coke is easier, supplies being 
fairly large ; gas coal remains in strong request. 

The business which Belgium ironmasters have 
been doing for some time past is exceptionally 
unsatisfactory, and they find it more difficult 
from week to week to dispose of their make. 
Crude iron sells but slowly and is weak in price. 
In manufactured iron there is likewise little busi- 
ness done generally ; plates and sheets have been 
in improving request, but the heavier sorts of 
plates are in limited demand, and bars and girders 
are also languid ; the lastnamed articleshows much 
weakness in quotations in consequence of the 
strong competition from Germany. 

The ten or of the Belgian coal market is 
fluctuating. Coke remains in ome request, 
owing to the re-starting of several blast-furnace 
works ; the price of 17f. p.t. is well maintained. 
Dry sorts of coal are easier in price, 7f. to 8f. p.t. 
having been taken. On the whole, present quo- 
tations are about 2f. p.t. lower than the July 
quotations, and some think that a further reduc- 
tion will take place forsome sorts after the winter 
purchases have been made, 

Statistic figures just published concerning the 
German general foreign trade in August of 
present year, show import to have been 4,234,333 t., 
against 4,552,444 t. in the year before, which is 
equal to a decrease of 318,111 t. for August of 
present year. The falling off in import is chiefly 
due to a decrease in the import of pit coal— 
223,836 t. Export was 2,922,389 t. for August of 
present year against 2,838,136 t. in the year 
before, increase thus being 841,253 t.; Sgures for 
iron were 74,263 t. higher than last year. During 
the period from January to August of present 
year German ong import was 29,354,879 t., 
against 29,215,675 t. in 1900, and against 
28,080,946 t. in 1899, increase amounting to 
139,204 t. and 273,933 t. Export during the same 
period, was 20,785,476t., against 21,386,857 t., 
and 19,947,084t. in the two preceding years. 
Accordingly, export shows a decrease of 60),381 t. 
this year against last, whereas, compared to 1899, 
an increase of 838,392 t. was noticeable. 

Che receipts of all the German railways were, 
for August of present year, passenger traffic, 
M. 53,695,859 (— M. 70,656) ; goods traffic, 
M. 98,458,655 (—M. 2,714,711). From April 1st 
to end of August, passenger traffic, M. 213,216,917 
(+M. 988,645) ; goods traffic, M. 105,260,064 
(-M. 988,645). 








LAUNCHES AND TRIAL TRIPS. 


( VESSEL for driving screw moorings ; built by, 
Smith’s Dock ae: Limited, North Shields ; 
to the order of, Tyne Improvement Com- 
missioners ; dimensions, 80ft. by 25ft. by 8ft. 6in. 
Boat has centre well measuring 10ft. square, and 
through this opening the appliances are 
connecting the screw mooring at the bottom of 
river to the capstan ; launch, September 13th, 


Havussa, twin-screw steamer ; built by, John 
Jones and Sons, Liverpool ; to the order of, Elder, 
Dempater, and Co,; dimensions, 220ft. by 36ft., 
by lift. engines, compel, l7in., 36in., by 
24in, stroke, pressure 112 1b.; speed of 10 knots 
on measured mile ; trial trip, September 14th. 


AUSTRIANA, steamer of single-deck type, with 
poop, bridge, and furecastle ; built tg Ti eine’s 
hipbuilding and Dry Docks Company, Limited ; 

to the order of, Sir Christopher Furness, M.P.; 
dimensions, 360ft., 47ft. Yin. by 30ft. 2}in.; 
engines, triple-expansion, 25in., 4bin., and 67in. 
4 45in., pressure 165 1b.; constructed by, 
ichardsons, Westgarth and Co., Limited ; mean 
speed of 11 knots: trial trip, September 17th. 


ENTERPE, steamship; built by, Sir Raylton 
— and Co., Limited ; to the order of, Calliope 
. — ) Company ; dimensions, 352ft. by 47ft. 
pd 27ft. 6in.; to carry, 6000 tons deadweight ; 
engines, triple-expansion, 25in., 4lin., 67in., and 
peer ae — 1801b.; constructed by, 

Marine Engi 3 tri i 
September lean ogine Works ; trial trip, 








TEREDO, bucket ladder hopper dredger ; built 
by, W. Simons and Co., Limited, Renfrew ; to the 
order of, Agent-General for Natal, Sir Walter 
Peace; dimensions, 290ft., 38ft., by 15ft. 9in.; 
engines, two sets of tri-compound surface-con- 
Seen pressure 160 lb.; launch, September 

7th. 


IL¥oRD, finely-modelled steamship; built by, 
Northumberland Shipbuilding Company, Limited, 
Howdon ; to the order of, the Britannia Steam- 
ship Company, Limited; dimensions, 372ft. b 
48ft. by 30ft. 10in. deep; to carry, 7000 tons dead- 
weight ; engines, triple-expansion, 24}in., 40in., 
and 68in. by 48in., pressure 180 lb.; constructed 
by, North-Eastern Marine Engineering Company, 
Limited, Wallsend; speed of 114 knots; trial 
trip, September 20th. 








CATALOGUES. 


LANCASTER AND TONGE, Limited, Pendleton, 
Manchester.—Book of testimonials respecting the 
Lancaster metallic packing. 

Hepces, McKReELL, aND TayLor, Limited, 
31, Barbican, London.—lIllustrated catalogue and 
price list of pressure, vacuum, and hydraulic 
gauges, thermometers, calorimeters, pyrometers, 

c. 

WELSH TIN-PLATE AND METAL StampiInG Com- 
PANY, Limited, Llanelly, South Wales. Price list 
of stamped and machine-made tinned and 

alvanised hollow ware.—The letterpress is in four 
languages, and the dimensions are given in both 
British and metrical systems. 

THE Lonpon Emery Works Company, Vine- 
street, Clerkenwell, London. Catalogue and 
pamphlet of moulding hines and appli 
—All the appliances for the successful working of 
the modern foundry may be found illustrated and 
described in this well-appointed book. 

JASTERBROOK, ALLCARD AND COMPANY, Limited, 
Albert Works, Sheffield. Catalogue of hand 
tools.—Amongst the contents of the book we note 
an instructive coloured diagram for tempering 
steel tools. The whole is well got up, and in 
almost every case the weights of the tool are given, 
which should prove useful toshippers, On pages 
8b and 8c some useful information is given 
—- to the speed and tapping sizes of twist 

rills. 


SAXBY AND FaRMER, Limited, Canterbury-road, 
Kilburn, London. Catalogue of railway safety 
appliances, including illustrations of interlocking 
installations carried out in different parts of the 
world.—This is a highly interesting book. The 
illustrations are exceptionally well executed, the 
printing and paper all that can be desired, and 
the whole is bound up in a manner that renders 
the book worthy of a place in the railway man’s 
book-shelf, 


KNECHT BROTHERS AND Company, Cincinnati, 
Ohio, U.S,A.—This is a pamphlet describing the 
Knecht variable speed drilling machine, in which 
the usual cone pulleys and belt-shifting devices 
are not employed. The driving mechanism con- 
sists of two cones and a friction roller. The 
power is transmitted from the lower cone to the 
friction roller, which transfers power to the upper 
or spindle cone. The speed of the drill spindle is 
varied by moving the friction roller up and down 
the cones. 














TRADE AND BUSINESS ANNOUNCE: 
MENTS. 

WE understand that the Irvine Forge “ompany 
has appointed Mr. Alfred M. Buchanan as its 
representative for London and district. Mr. 
Buchanan's address is Suffolk House, Laurence 
Pountney-hill, London. 


Tue British Thomson - Houston Company, 
Limited, engineers and contractors, will shortly 
remove the majority of its staff from its present 
offices, 83, Cannon-street, and 26 and 27, Bush- 
lane, to its works at Rugby, which will in future 
be the head office, only a branch office being 
retained in London, at 83, Cannon-street. 


Mr. Norman A, THompson, A.1.E.E., has 
resigned the secretaryship of the Tramways and 
Light Railways Association and taken up an 
appointment with the Allegemeine Electric 
Company, of 25, Victoria-street, S.W., as com- 
mercial electrical engineer. Mr. Thompson is 
proceeding to Berlin where, we understand, he 
will remain for two or three months with the 
Allegemeine Elektricitiits Gesellschaft. His 
place as secretary of the Tramways and Light 
Railways Association is taken by Mr. Cyril E. 
Browne, M.A. 








Evectric Licht RaiLways.—The growth of 
country electric tramways of a class corresponding 
to light railways is developing special require- 
ments in operation, and the authorities are now 
beginning to require that level crossings of steam 
railways must be avoided. With the high speeds 
that are now common, it is becoming evident that 
the operation must be managed on the lines and 
discipline of railway service rather than of tram- 
way service. To ensure safety, the block system 

-with automatic signals on the train-staff system 
—is being introduced to some extent, but greater 
attention is peng pete to operation under tele- 

hone control. instruments are placed in 
locked iron boxes at the siding, At each siding, 
or other designated points, the conductor unlocks 
the box, calls up the train despatcher, and gets 
his orders, being also notified as to the where- 
abouts of other care. A small signal can be at- 
tached to the box, enabling the despatcher to 
notify the men on any car to call 2 the head office 
for instructions. On the long distance electric 
lines radiating from Milwaukee, all drivers are 
required to telephone the head office before leav- 
ing the termini, getting orders as to where to pass 
other cars and where to again call up the office 
en route. They also call up the office at the end 
of the first trip in the morning—to notify the 
office that the line is open and in working condi- 
tion—and at the end of the last trip at night in 
case there may be special orders for an extra trip. 
The entire tramway system is kept under tele- 
phone communication and control at all times as 
fuliy as the trains of a railway are under tele- 
graphic control and communication. 





THE PATENT JOURNAL. 
Condensed from “ The Illustrated Official Journal of 
Patents.” 


Application for Letters Patent. 





*,* When rane aires been ‘‘communicated” the 
name an ress 0 communicating party are 
printed in italics. 


12th September, 1901. 
18,184. Bris Tarps and other Vatvges, H. Bradby, 
Brighton 


18,185. Recerractes for Expgcroration, W. H. 
Davies and H. Garland, West Kirby. 

18,186. “Tue Orgn Easy” Enve org, J. Stephens, 
Staines, 

18,187. WueEzs, W. F. Ellis and E. C. Davies, Spring- 
field, Mass. 

18,188. ExTEnpDING IRonING MACHINE TaBLE, H. Sekian, 
Manchester. 

18,189. Casement Latcu, G. H. Lightfoot, Caterham 
Valley, Surrey. 

18,190. Courtine Apparatus, T. C. Hubbackand C. H. 
Helps, Cardiff. 

18,191. Goarps for Macuing, R. B. C. Douglas, 


gow. 
18,192. Spruvwer for Onpinany Wuuip Toes, 8. Scott, 
Presto 


n. 

18,198. HANDLE - BARS of Bicycies, F. Booth, Man- 
chester. 

18,194. Drivine Mecuanism of VeLoctrepgs, F. Booth, 
Manchester. 

18,195. VeLoctrEpE Brakes, G. Taylor and the Raglan 
Cycle and Anti-friction Ball Company, Limited, 
Coventry. 

18,196. Dygisc Macatng, H. and J. Jowett and A. E. 
Walworth, Bradford. 

18,197. Piano Apparatus, J. W. and H. Wraith, 
Bradford. 


18,198. Locks, J. Pritchett, Glasgow. 

18,199. InstRomENT for VETERINARY PuRPosEs, C. H. 
Huish, London. 

18,200. Merat-curtinc Macuing, H. D. S. Perry, 
Manchester. 

18,201. Mupcuarps for Bicycies, R. C. Insall, 
Bristol. 


18,202. Cycuzs, H. Parsons, London. 
18,203. Cramps, W. Travers, Wolverhampton. 
18,204. Sarery Wepexs for Doors, G. J. Bellingham, 


mdon. 
18,205. Waeets for Roap VeHIcLEs, W. Bendall, 
Birmingham. 


18,206. Manouzs, W. Bendall, Birmingham. 

18,207. Frrg-prick Back for Firgs, T. Fletcher, J. 
Neil, and Fletcher, Russell, and Co., Limited, Man- 
chester. 

18,208. Sprinnrinc Macuinery, G. H. Milward, Man- 
chester. 

18,209. Roorie Ties, J. Hartill, Wolverhampton. 

18,210. Seat Coverine, J. Parkhill, Glasgow. 

18,211. Croser Sgats, C. Darrah, jun., and W. J. 
Dunn, Manchester. 

18,212. BoTrte-cLEANING Macuing, A. W. Legg, 
Ilminster, Somerset. 

—_— Cicaretre and Matcu Casz, G. H. Dunn, 


iw. 
_ Fiusuinc Apparatus, H. C. Badder, Liver- 


poo! 

18,215. VeLocipgpgs, J. M. Gavin, London. 

18,216. OpzRaTING Enotngs, A. J. Rowland and P. T. 
Halse: , London. 

18,217. Percu, J. Brosnan, London. 

18,218. SuspgnpiInc Lapigs’ Skirts, R. Sutehall, 
Stockton-on-Tees. 

18,219. Dayand Nicut ADvERTIsING, R. H. Wright, 

anchester. 
18,220. Topacco Pipgs, T. F. Tyerman, London. 
18,221. OurpooR ADVERTISEMENT TABLET, W. Cadiaan, 


ndon, 
18,222. SargcuaRp for Front of Trams, J. Parker, 
Bi ‘ham. 
18,223. VARIABLE Spgep Gears, T. Richardson, 
London. 
18,224. ADJUSTABLE Cock-KEY or Spanner, W. Page, 
mdon. 
18,225. Luyine the Borrom3 of Suirs, C. Marson, 


London. 

18,226. Carryinc WuegExs, A. M. Rowland, London. 

18,227. AtBums, H. Misener and A. Braun, London. 

18,228. Tastine the Lings of EcectricaL ALARMs, A. 
Eckstein and F. G. Bell, Salford. 

18,229. Construction of Rais, R. H. Bishop, 
London. 

18,230. TempeRine Stet, H. H. Lake.—(W. R. Bennett, 
United States.) 

18,231. Dressinc Boots, H. H. Lake.—(S. A. White, 
Onited States.) 

18,282. VerticaL Frame Sawinc Macuines, W. T. 
Mackey, London. 

18,233. DisTiLLinc Apparatus, J. R. Greenhalgh, 
London. 

18,234. SHowgr Barus, J. R. Greenhalgh, London. 

18,235. RestLient Tings for Cyrcigs, J. E. Hatch, 


London. 
18,236. Barret Titt, T. G. Stevens, Greenhithe, 


ent. 
18,237. TREATMENT of Corn, A. J. Boult.—(7. T. Ga,f, 
Onited States.) 
18,238. GRAIN-SEPARATING Apparatus, A. J. Boult.— 
(7. T. Gag, United States.) 
18,239. InTgRNAL ComBUsTION Enoings, J. W. Hall, 


mdon. 
—_ Lock Hiyoxs, H. Ritter and J. Rowland, 


ndon. 
18,241. Sarninc Boat Race Game, P. R. Grace, 


Lond 


18,942. a of Liguip Tanks, O. [ntze, 
18,248. Msoneen for Moutpine Doves, F. J. de Witt, 
18,244. —_ Wire Fencine, Xc., W. McDonnell, 
18,245. Srove for ANNEALING PLaTE Gass, A. Davroux, 


ndon. 
18,246. Macnetic Separator, C. Scholl, Liverpool. 
18,247. Cutmngys for Vapour Lamps, F. Koenig, 


verpool. 
18,248. PRevenrine Heat Rapiation, G. A. Herdman, 


ndon. 

18,249. Gate VaLvgs, C. Tansley and C. H. Greene, 
ndon. 

18,250. Go-carts, J. J. Flannery, London. 

18,251. Wee. Morors, G. Geale and L. B. Giles, 


ndaon. 

18,252. AppaRaTus for Srorpinc Trains, G. R. Kitt- 
ridge, London. 

18,253. PortaBLE Furnace, R. Haddan.—{The Clay- 
ton and Lambert Manufacturing C , United 
States.) 

18 254. Ratmtway Raw Jornts, J. G. McMichael, 


ndon. Z 
— Rattway Ram Joints, J. G. McMichacl, 


on. 

18,256. Execrric Batrerigs, M. J. B. A. Colletas, 

London. 

18.257. Brooms, A. R. Wilson, London. 

18,258. Euectric Logs, F. N. Dennison, London. 

18,259. Macntng Guns, J. E. Bousfield.—(Sir C. H. A. 
F. L. Ross, Bart., United States.) 

18,260. Bunsen Burners, W. Kappel, London. 

1 . ILLUMINATED ADVERTISEMENTS, J. McPherson, 

ndon. 

18,262. Gas Recuxator, R. L. Morrell and W. Leigh- 
Hunt, London. 

18,263. Maton Sars, C. C. Pitts, London. 

18,264. Lowgrine Borrigs from Stanps, J. Schopp, 
London, 

18,265. Motors, E, L. Speneer, London. 

18,266. Svop Vatvgs, J. E. L. Ogden, London. 








18,267. Wave Derectors, J. C. Bose and 8. C. Bull, 
Lond 


on. 

18,268. ELEcTRICAL Resistance, J. C. Bose and 8. C. 
Bull, London. 

18,269. ALIMENTARY Propucts, J. H. Hooker, 


ndon. 

18,270. TransrormMinG BottTies into Sypaons, L. J. 
Bizet, London. 

18,271. ‘‘ The Sranparp ” Taxe Cup, J. E. Skinnerand 
P. C. O'Dowd, London. 

18.272. Borer Tusss, J. W. Walsh, Iowa, United 
States. 
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18,278. E.ectric Haviacg, G. Cawley, London. 

18,274. Excavators, A. R. Brown, London. 

18 275. Fitters, A. E. Hunt, Kingston-on-Thames. 

18,276. Drepoinc Macutng, J. L. Powell and 8. H. 
Davey, Penarth. 

18,277. Horsn’s Kye Cap, W. O. Williams, Edinburgh. 

18,278. Cameras, J. E. Thornton, Altrincham. 

18,279. CaxDLEsTicks, EB. Whitchead, Birmingham. 

18.280. Securnina Raitway Raizs, G. and K. Grey, 
Durham. 

18,281. Automatic Bacon Sticer, E. Wilson, Dublin. 

18,282. Frrrines for ELectricat Lamps, H. Cooke, Bir- 
mingham. 

18,288. Daivinc Mecuanism, C. and H. Roe, and H. 
Knight, Birmingham. 7 

18,284. VARIABLE SrgepD Geak, C. A. Hamilton, 
Coventry. 

18,285. ACETYLENE Gas Generators, A. Anderson, 
Glasgow. 

18,286. Stzam Traps, P. Samson, Glasgow. 

18,287. Locomotive SPARK ARRESTER, L. E. Dance and 
J. D. Spence, Glasgow. 

18,288. Automatic DisconngecTING SHackuy, W. H. 
Stewart, Liverpool. 4 
18,289. Hanp Rua-makinc Macuivg, W. M. Smith, 

Cupar, Fife. 

18,290. Tings, A. A. Wade, Leeds. 

18,291. Brass Socket, J. Lawden and F. 8. Poole, 
Birmingham. 

18,292. Wixpows of OmniBuses, D. B. Adams, Glasow. 

18,293. Wrappers, E. H. Broadbent, Manchester. 

18,294. CHARGER ATTACHMENT for AMMUNITION, The 
Webley and Scott Revolver and Arms Company, 
Limited, and W. J. Whiting, 4 > ; 

18,295. EmBROIDERY NgEDLEs, A. H. Woodward, Bir- 
mingham. 

18,296. Forornc Razor Biapgs, F. H. Garside and W. 
E. Bill, Sheffield. 

18,297. TRANSPORTING Live Fisu, J. Macnicol, Glasgow. 

18,298. O1-pURIFIER, G. F. Carter, Kingston-on- 
Thames. 

18,299. Conk Drawer, M. Bell, Sunderland. 

18,300. UmBRELLAas, J. F. Wright, Leicester. 

18,301. Formation of Test Pieces, C. 8. McConnan, 
Liverpool. 

18,302. Heapers for Water-Tuse Stgzam Borers, W. 
Fairweather.—(The Babcock and Wilcox Company, 
United States.) 

18,303. WaTER-cLosets, P. C. Jones, Guildford. 

18,304. SapDLE-TREE RELEASE Bars, E. Allsopp, Bir- 
mingham. 

18,30: 3 Treatinc ConpENSED Sreaw, A. Harris, Liver- 


poo! 

18,306. Taimminc MecuantsM of Linotype MACHINES, 
W. H. Lock and F. J. Wich, London. 

18,307. Bracket, J. Anniss, Huddersficld. 

18,303. Surpinc Movu.p, F. Schley and W. A. Lange- 
wiche, Cologne, Rhineland. 

18,309. Preventinc Waste of Water, 8S. M. Rutnagur, 


Manchester. 
18,310. Fire Extineuisuine Apparatus, D. Mills, 
mdon. 
18,311. TRoLLEys, R. Maynard, London. 
18,312. en Reriiuue of Bortuss, E. C. Halson, 
‘ord. 
18,318. GUN-SUPPORTING APPLIANCE, C. Solomon and C. 
Ewence, London. 
18,314. MeasuRING Enercy of THREEPHASE ALTERNAT- 
tse CurRENT Circuits, F. Conrad, London. 
18,315. Compounp Rotary Steam Enorng, C. E. Monk- 
house, London. 
18,316. Rotative Motors, H. van Beresteyn, London. 
18,317. Cutrer of CrrcuLar Prorocrapaic Paints, E. 
A. Madge, Abergavenny, Mon. 
18,318. VENTILATING Hats, A. Moser, London. 
18,319. Scortne Devices, K. Kostersitz, London. 
18,320. Brake Apparatus, E. Ball and T. Bagaall, 


mdon. 
18,321. Siip-HooK for Dravcut Purposgs, T. H. Brigg, 


ndaon,. 

18,322. Bonp for ELectricaL Connection, A. H. John- 
son, Bickley, Kent. 

18,323. Ratsrnc Apparatus, T. Sumpter and N. Thorn- 
ing, on. 

18,324. Exuisrrinc KINEMATOGRAPHIC PHOTOURAPHS, 
J. A. Prestwich, Tottenham. 

18,325. Corkinc Macuings, R. 8. Lloyd, London. 

18,326. FeRtiLisEeR, E. Jonas, London. 

18,327. MecHanicaL Stoxers, R. Axer, London. 

18,328. Woop Torninc Macuines, W. T. Jones, 


mdon. 

18,329. Execrric Crircuiz Breakers, The British 
Thomson -Houston Company, Limited._(z. M. 
Hewlet. United States ) 

18,330. Etecrric Motor Conrrot Systems, The British 
Thomson-Houston Company, Limited.—(F. E. Case, 
United States.) 

18,331. Etectric Motor Conrrot Systems, F. E. Case, 


mdon. 
18,332. Exgecrric Ragostats, The British Thomson- 
mo Company, Limited.—{F. FE. Case, United 
States. 
18,333. ALPHA-lonoNE, H. H. Lake.—({C. Naefand Cic., 
Switzerland.) 
— Water Fitters, J. A. Smith and W. Revell, 
mdon. 
18,335. TrEatine Liqurps, P. Naef, London. 
18,836. WasHEers, K. Zimmermann and J. Stern, 
London. 
18,387. ManuracturE of Foop, I. A. Timmis, 
mdon. 
18,338. AuromaTic VaLvE, G. Hawkins, London. 
18,339. Firg-arMs, H. Sefton-Jones —(The Aktieselskabet 
Schwart:-Fidjelards Geversyndicat, Norway ) 
18,340. InpicaTiINe Devicss for Trams, J. A. Gamble, 


Liverpool. 

18,841. Axe Sprines, A. W. and N. C. Cooke, Liver- 
poo 

18,342. Srgam Separators, J. J. J. D. Rycke, Liver- 
pool. 

= REVERSIBLE PROPELLERS, A A. Williams, Liver- 
pool. 

18,844. Heatine Liquips, A. Walabaur, Liverpool. 

18,345. TunnEeL Kins, A. Aufort, London. 

ag 3 Recorpinc Apparatus, KR. Ziegenberg, 
London. 


18,347. Purirication oi Smoke, A. Henke, London. 
18,348. Watcu Prorsctors, A. J. Boult.—(A. J. Wicks, 


Natal.) 
= Wartcu Protectors, A. J. Boult.—(A. J. Wicks, 


18,350. ‘Arc Lamps, C. Oliver, London. 
18,851. Pneumatic Tire Covers, L. Johnstone, 


don. 
18,352. Smut Catcusrs for Gas Brackets, B. Barnett, 
ndon. 
18,853. Sounp Recorpine ApPaRaTJs, F. H. Loring, 
ndon. 
18,354. Coo~inc ARRANGEMENTS of Enaines, F. W. 
Lanchester, London. 
18,855. Transportinc Arparatus, W. H. Aston, 
London. 
18,356. Picture Hanoina Device, E. M. Stone, 
18,357. TREATING Screw Paropetusrs, J. H. W. Bauer, 
Londo 
Mth September, 1901. 
— KryYxote Guarp, W: Schwartz, Kingstun-on- 
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18.359. Luncn Boxes, H. Slack, Accrington. 

18,360. FoG-sIGNALLING Apparatus, G. Wood and W. 
Mills, Manchester. 

18,361. Pgrroteum, J. F. Hearne and T. Ashton, 
Oldham. 

18,362. Reapy Reckoninc Device, J. Robertson, 
Glasgow. 

18,363. AuToMATIC FoG-SIGNALLING APPARATUS, 8, Alli- 
son, Wymondham, Norfolk. 

18,354. ‘ ASBESTOs SaGcaR MARL,” F. J. Bourne, Stoke- 
on-Trent. 

18,365. DovucH Movutpinc Macuing, S. H. Lake, 
London. 

18,366. APpaRaTus for TREATING SEwacE, W. J. Newton, 
Huncoat, Lancs. 

18,367. Szamine the Tops of Canisters, J. Rhodes and 
Sons, Limited, Wakefield. 

18,368. Locks, J. H. Hoyer, Glasgow. 

18,369. Carp Serrina Macatnsgs, F. W. and J. Sykes, 
Halifax. 


18,370. Nats, F. C. Parish, Birmingham. 

18,371. CanpLte Lamps, C. A. and F. J. Miller, Bir- 
mingham. 

18,372. Parts of Cyctz Lamps, C. A. and F. J. Miller, 
Birmingham. 

18,373. Fitter Paesses, J. Wilson and the Wilson 
a Syndicate, Limited, Rutherglen, Lanark- 
shire. 


= Swirc# Pornts of Tramways, J. R. Henderson, 
iw 


asgo 
18,375. EXTENDING TaBEs, D. Blaikley, Glasgow. 
18,376. Free Wee. Clutch Mgcuanism for CYcLEs, 
J. N. Wilson, Glasgow. 
18,377. Stgam SuPgRHEATERS, J. Howden, Glasgow. 
a PictoriaL Books, W. M. Maxwell and E. Lintz, 


mdon. 

18,379. Bott Forerne Macurngs, T. M. Anderson, Man- 
chester. 

18,380. Bortnc Macuings, J. Ryan, Glasgow. 

18,381. Water-Tusg Steam Borers, J. Edmiston, 
Glasgow. 

18,382. Catcu for Lirrinc,G. H. Bangay, Bristol. 

18,383. OpgRaTiNc Siipinc Botts, H. Vaughan, 
Wolverhampton. 

18,384. Fasring Paper Goons, J. P. Moore, London. 

— Pepa ATTacHMEnts, F. Lott, Waterloo, Lanca- 
shire. 

18,386. Srop Vatve, T. Molyneux and R. Bridge, 
Manchester. 

18,387. Magic Toy, A. Gadd, Manchester. 

18 388. Rotary Enorygs, J. 8. Jennings, Birmingham. 

18,389. CoLourtne Matrers, I. Levinstein, C. Men- 
sching. and Levinstein, Limited, Manchester. 

18,390. Frame for Boxtne Goops, G. Moores, Man- 
chester. 

18,391. CycLt Hanpues, W. Starley, London. 

18,392. Gcarp for Ro.iers of Wrinogrs, C. F. R. 
Johnston, London. 

18,393. Evecrric Furnacg, J. Farnsworth, Sheffield. 

18,394 AMBULANCE Vans, G. Hoare, London. 

18,395. Opgratinc Exectric Lirrs, H. C. Walker, 
London. 

18,396. Sgats for Garpgns, C. Brawn, London. 

18,397. ReversInc Motions of Fiygr Frames, A. 
Tcherniack, London. 

18,398. Wepaes for Rartway Cuairs, G. E. Harrison, 
London. 

18,399. PHonocrapus, T. G. McIlvride and‘. Ridings, 
Sheffield. 

18,400. ConTRoLLinc Apparatus for DrIvEN AMMUNI- 
TION ae A. Reichwald.—{ Fried. Kriipp, Ger- 
many. 

18,401. Taumpet, H. Bate, London. 

18,402. Gas Impact Enarnegs, L. Wilson, New York. 

18,403. Supportinc Netrine, J. O. Watson and W. 
Barnett, London. 

18,404. Courts for“ Pine Pone,” J. C. B. Townsend, 
London. 

18,405. Sewacr Porirication, E. Peake, London. 

18,406. Ocvrpoor Sgats, D. Howarth, London. 

18,407. Horsz Barpiges, W. Woodsand E. A. McArthur, 
Birmingham. 

18,408. Cyc" Camera Stanp, J. Sanders and W. T. 
Osborne, Birmingham. 

18,409. Boot Counter MovuLpinG Macuing, C. A. Day. 
—W. J. Young, United States ) 

18,410. Suspgnpine Laprgs’ Dressks, J. E. Harris, Bir- 


en & 
18,411. SHower-BatH, J. J. Butcher, Connecticut, 
United States. 
— WATERPROOFING MATERIALS, C. Pelham, jun., 
mdon. 
18,413 Sargry Devic for Prov gcTiLe Fuses, W. Ruegg, 


ndon. 

18,414. Percussion Fousgs for SHetis, W. Ruegg, 
London. 

18,415. Hanp Cameras, H. C. Heidl, London. 

18,416. Covers of ManHoLes, O. Gray, London. 

18,417. ELECTRICALLY INSULATING ACID Proor 
MarTERIALs, R. Abrey, London. 

18,418. MoutH Orcans, C. Weiss, jun., London. 

— Lirtine Heavy Weicuts, E. Riickgauer, Liver- 


pool. 

18,420. Sarety Appiiance for Exctngs, M. Witte and 
J. Karlik, London. 

a Cycie Sappss, A. M. Lermit and A. R. Spiers, 

mdon. 
—_ Lone Cotiars forSpinninc Macutngs, L. Liebes, 
ndon. 

18,423. Frrtp Cookine Apparatus, A. R. Wojciechow- 
ski, Cape Town. 

18,424. Lamps for VeLocirEpgs, J. E. Long, London. 

18,425. Luecace Lasgy, O. G. Ievers and J. H. B. 
Beresford, London. 

18,426. Dance Recorpers, D. H.Shuttleworth-Brown, 
London. 

Fetp-waTeR Reocuiators, G. U. Merrill, 
London. 

18,428 Evtectric Motor Contro i, The British Thomson- 
as Company, Limited.—(P. Farnsworth, United 

tates. 

15,429. Furnace, G. Grondal, London. 

18 430. Derectinc Licut Waves, J. C. Bose and 8. C. 
Bill, London. 

18,431. Sprinc Forxs for Ve.ocipepgs, W. C. Lea, 
London. 

15,432. SpgEp InpicaTors, G. Hasler, London. 

18,433. Lixine for ARTicLEs, L. Sockeel, London. 

15,434. AGRICULTURE, G. K. Spitzenberg, London. 

18,435. Beam Comeassgs, T. Jones, London. 

18 436. Emptyinc Recepracies for Liquips, H. H. 
Lake.— L. Carbone, France ) 

18,437. INCANDESCENT ELEcTRIC Lamps, J. W. Forster, 
London. 

18,438. ILLUMINATING Apparatus, A. Kitson, London. 

18,439. PREsERVING CompounD, C. E. Lorne, London. 

18,440. CoLour SHapinc Woop, 8S. Lyon, London. 

18,441. Pygumatic Tires, W. F. Tupper, London. 

18,442, Paper Carriaces for Typewriters, 8B. 
Naumann, London. 
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18,443. SELF-cLostnc Draw-orr Taps, M. J. McNamara, 
iogham. 
13,444. ELECTRO-PLATING Apparatus, E. Phillips and 
T. Young, Birmingham. 
18,445. Dispensinc Lacer Bger, X&c., C. H. Lee, 


mdon. 
18,446. Etectrric Wire Insuvator, W. Sykes, Higher 
Whitehalgh Laugho, near Blackburn. 
18,447. Gtazine Bars, G. E. Ryland, J. E. Wright, 
and Helliwell and Co., Limited, Halifax. 
18,448. Fixinc Tray to Arm of Carr, R. Paterson, 


gow. 
18 449. Drivinc Banp Jornt, H. H. and C. H. Waller, 
and T. Shaw, Halifax. 


18,450. Umerecta Rise, J. H. Wallace and A. N. 
Macalister, Glasgow. 

18,451. Proputsion of Screw Streamers, R. Smith, 
Glagow. 

18,452. SEALING PoncTuRgEs in PyeumatTic Tirgs, A. 
Cook, Quintin, near Birmin, 

18,453. Lavatory Sranps, G. 6. Innes, Manchester. 





18,454. TrRamcak or GARDEN Sats, J. Pickles, Brad- 
ford. 


18,455. Tusz Prorsctor, O. Manners, Hull. 
18,456. Grip Hotpgers for Sacks, A. H Gledhill, 
alifi 


ax. 
18,457. Sunapisms and Vesicants, T. F. Edgeworth, 


ndon. 

18,458. PREVENTING AccipEnNTs in Lirrs, O. P. McAllis- 
ter, Dublin. 

18,459. CRANK-TURNING CHUCK, E. Mitchell, Winton, 
near Manchester. 

18,460. TRaNsMisston AppLiancss, A. Hitchon, Clayton- 
le-Dale, near Blackburn. 

18,461. Coin - FREED Mecuanism, J. W. North, 


18,462. AUToMaTIC GuaRDs for Tramcars, D. Todd, 
Dundee. 
18,468. Workine of Stzam Morors, J. Murrie, Glas- 


gow. 
<. Mowinc Macutngs, T. Boydell, Leigh, Lanca- 
r 


e. 

18,465. ConverTIBLE Toys, P. E. Trainer, Gorton, 
Lancashire. 

18,466. SpRING-FRAME CycLEs, W. H. Moore, Birming- 


ham. 

18,467. Fork Pivot for Firg-arms, J. T. 8. Schouboe, 
Liverpool. 

18,468. BrcycL® Gaarine, A. Callaghan, Swinford, Co. 
Mayo, Ireland. 

18,469. Cures or Fasteners for Tizs, T. S. Hooper, 


mdon. 
18,470. CLEANING Winpows, J. W. Martin, Clacton-on- 


18,471. CLOTHES Hotper, E. Koch, Berlia. 
18,472. Merson of Coa.ine Suips at Sga, P. E. White, 


ndon. 

18,478. INkeR for Printinc Macuines, W. Panter, 
mdon. 

18,474. DiscHarRGcE of Sarps’ Carcors, W. E. Taylor, 
ndon. 

18,475. Prgumatic Trrgs, J. Hearth and E. E. Preston, 


ndon. 

18,476. CoLLaPsIBLE Brpstgaps, T. W. H. Biddle, 
London. 

18,477. Pipzs, R. W. Hughston, London. 

18,478. SzaTine and Beppine Materia, A. Taylor, 
London. 

18,479. CrcLE Frames, H. A. Shelton, London. 

18,480. CrrcuLar Saws, H. Gumpel, London. 

18,481. Frac Sienavuine, A. Schunck, London. 

18,482. Cakes for Feepinc Birps, F. H. Haase, 
London. 

18,483. Execrric Accumo.ators, C. T. J. Oppermann, 
London. 

18,484. Movurupreces for CicGaREetTEs, J. Proctor, 
London. 

18,485. Merat Wire Live for Fusgs Ciocks, A. Ingram, 
London. 

18,486. Dovuste-action Fusgs for Provgctites, J. 
Wetter.—(The Machinenjabrik Oerlikon and B. Rubin, 
Switzerland.) 

18,487. Lemon Squggzer, F. Reeks, London. 

18,488. TREATING GRANULATED MATERIAL, F. Wegmann, 


London. 
18,489. Bgp-t1rr and Bgp-rest, H. G. Monkhouse, 


mdon. 
18,490. Taps, T. W. Garrett, London. 
18,491. Boxgs, A. Stephenson, London. 
18,492. Propuctinc ORNAMENTAL Letrers, A. H. 
ladwin, London. 
18 493. Cans, J. Struthers, London. 
18,494. Locks, T. W. Wilkes, London. 
18,495. Enorngs, A. le G. Southwell, London. 
by ooo Drivinc Gear for Cycies, C. Merington, 
ndon. 
18,497. SusPENDED Rartways, A. Armand and F. 
Ber: in, London. 
18,498. InpicaTinc Station Names, P. P. I. Fyfe, 


mdon. 
18,499. Inpicatinc Station Names, P. P. I. Fyfe, 


mdon. 

18,500. SgpaRaTING Fisrg, J. F. Beard and R. Hayne, 

ncon. 

18,501. Prorsectinc Tires, W. R. Lake.—(Les Hoirs d@’ 
Ari. Reymond, Switzerland.) 

18,502. Lames, R. Froment, London. 

18,503. Hoop for the Cuimneys of Gas Burners, J. 
L. Sardy.—(North Carolina Mica Company, United 
States.) 

18,504. Sieve, G. Pickel, London. 

18,505. TgLePpHonic InsTaLLaTions, C. D. Abel.— 
(Siemens and Halske Actien-Gesellschaft, Germany.) 
18,506. Water BicycLte, F. Winter and J. Olsen, 

Auckland, New Zealand. 

18,507. Fis Bott, J. A. B. Wesley, London. 

18,508. Ggarine Bicycigs, D. Macdonald, London. 

18,509. Typgz Writers, H. Moya and J. G. Chattaway, 
London. 

18,510. Cooxinc Ranogs, J. Wetter.—(G. Senjtleben, 
Germany.) 

18,511. Lappgrs, J. C. Merryweather, London. 

18,512. SuppLyinc Water to Steam Generators, L. 
Serpollett, London. 

18.513. MANUFACTURE of 
Ruppert, London. 

18,514. Boot Scrapers for Doorways, 8S. Wolff, 
London. 

18,515. TgMPERATURE InpicaToRs, F. Castle and C. F. 
White, London. 

18,516. VenTILAToRs, D. J. Rosen, London. 

18,517. Paste Hotpers, R. Bachia, London. 

18,518. PorTaBLe SueEps, F. E. Tournant, London. 

18,519. Lear Hotpgrs, C. P. Weaver, London. 

18,520. Gas-HEATING Apparatus, A. G. Melhuish and 

F. J. Beaumont, London. 

18,521. Laprgs’ Betts, H. Sims, London. 


ILLUMINATING Gas, O. 


a 
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18,522. FREE-WHEEL CLuTCHEs for Cycuzs, A. H. Gibson, 
L 


8. 

18,523. Tancet Traps, P. R. J. Willis.—-{J. Bowron, 
7 Oh. 

18,524. Propuction of Bopy Garments, F. C. Cooper, 


ure. 
18,525. Poriryinc PottuTep Waters, F. T. Bond, 





Gloucester. 
18,526. Locks, J. B and L. Redpath, Ne tle 
on-Tyne. 
ge AppPaRATus for DisPpENsING Liquips, C. H. Lee, 
mdon. 


18,528. Manuracture of Gutta Percna, D. N. Ber- 
tram and 8. Milne, Manchester. 
18,529. Vatves, A. Barraclough, Heckmondwike, 


orks. 
18,530. Exgcrric Dynamos, W. R. V. Marshall, 
ow. 
18,531. Ex.ecrric Dynamos, W. R. V. Marshall, 
Glasgow. 
= Teramcaks, J. Smith and J. Illingworth, Brad- 
‘ord. 


18,533. Cuimngy Tops, W. Dunn, Bradford. 

18,534. Sprinc ATTAcHMENT for Earrrnos, B. J. Perry- 
man, Warwick. 

18,535. MANUFACTURING WELDLEss TuBEs, A. Small- 
wood, Coventry. - 

18,536. Drivinc Gaar for VeLocirgpss, J. M. Young, 
Coventry. 

18,537. NgEDLEs, A. W. Perkins, Birmingham. 

18,538. ADJUSTABLE RELEASING Hooks, A. R. Willis, 
Bridgenorth. 

18,539. SELF-INFLATING PNEUMATIC TiRE, R. Heaton, 
Birmingham. 

—_ Lamps, E. H. Johnson and E. 8. Southwell, 


igan 
— Wixpow Snip or Fastener, W. Miller, 


we 
18,542. Coms, J. Wyllie, Glasgow. 
18,548. SwirTinc the Points of Rais, A. Morton, 


Glasgow. 

18,544. Macuinge for ExcavaTinc TrencHEs, E. 
Schofield, b 

18,545. ATTACHING SHapEsto Lamp Fittinos,J. A. Ellis, 
Liverpool. 





18,546. Gravy Sait Compounp, J. H. Broderick, 
Birmingham. . 
18,547. Topsy-Turvy Swine, J. Spencer, Preston, 


cs. 

18,548. Boor and SHos Prorecror, W. E. Phillips, 
Liverpool. 

18,549. Baas, W. E. Phillips, Liverpool. 

18,550. BReaD Racks for BAKgRIgs, T. H. Tonge, Man- 
chester. 

18,551. Rotary Enoinges or Morors, J. 8. Foley, 
Birmingham. 

18,552. Cycux Lock, E. Billingham, Smethwick, near 
Birmingham. 

18,553. ENcrvg Governor, W. Thom and £, A. Pickup, 
Manchester. 

18,554. Borrte CLeangrs, G. Davies.—(S. S. Wenzell, 
United States.) 

— Mert, T. Prechteland J, Neuwirth, 

i 


ax. 

18,556. Timg-MARKER, &c., W. and H. Richardson, 
Sheffield. 

18,557. CLampine Devicgs, E. Barnes, Sheffield. 

18,558. GENERATION of ACETYLENE Gas, D. Migeot 
Bros. and J. Lepouse, Manchester. 

18,559. MANUFACIURE of WATERPROOF Papgr, H. Herfs, 
Germany. 

18,560. ExrerMINaTiINc Morus, A. Kornfeld and J. H. 
Zirner, London. 

18,561. MANILLA Ropg, H. Ryder, London. 

18,562. Machines for MaKkina Manitta Rops, H. 
Ryder, London. 

18,563. WgeichtT Hooxs for Macuinery, A. E. Wood, 
London. 

18.564 ManHotes and Covers, T. H. Firth, Bir- 
mingham. 

18,565. Boor and SHox Saver, D. W. John, Weston- 
by-Runcorn, Cheshire. 

18,566. ConsERVATION of the OurER Covers of Pygv- 
matic Tires, H. T. Stephens, en. 

18,567, Francs and Squarg-cuT Heaps for Vats, J. W. 
Selby, West Hendon. 

18,568. BicycLe CaRRigR and Sranp, G. Adams, 
London. 

18,569. INcaNDEscENT Ex.ectric Lamps, J. R. Quain, 
London. 

18,570. GLazine witHout Putty, A. Rothery, Liver- 
sedge, Yorks. 

18,571. ANTI-FRIcTION Brarinos, A. E. (Overton, 


London. 
18,572. WaTer-tuss Strgam Borers, W. D. McNaull, 

mdon. 
18,573. SappLE Cups for Cyc.gs, H. T. Logan, London. 
18 574. WaTER-LEVEL InpicaTors, A. F, 8. J. Kinsey, 


mdon. 
18,575. CugANING Biast Furnace Gases, A. Clemang, 


mdon. 

18,576. Etectric Motor, J. Bush and M. T. Medway, 
London. 

18,577. Ergcrric Lirr, J. Bush and M. T. Medway, 
London. 

— Evectric Governor, J. Bush and M. T. Medway, 


ndon. 

—, Brakg for Motors, J. Bush and M. T. Medway, 

mdon. 

18,580. ADJUSTABLE Support for BurLpres, J. P. Dir, 
London. 

18,581. Raipway Wagons, R. Feldbacher, London. 

18,582 Weer Rims for Venicies, C. de Nottbeck, 
London. 

ip, oo nig aaa or Fountain Pens, R. N. Saha, 

ndon. 

18,584. Scregn, J. Hayes, London. 

18,585. Spanner, &c., 8S. Knight and A. Campbell, 
London. 

18,586. Firg-arms, W. F. Cole, London. 

18,587. CamERa-FocussinG Scregns, H. Weld-Blundell, 
London. 

18.588. Corns Hotpger, J. W. Mackenzie.—(The A. A. 
Kidder Publishing Company, United States.) 

18,589. GRINDING MILLs of the Pan Typsg, O. Erfurth, 
London. 

18 ee RepeaTinc Mecuanism, L. W. Leuba, 

mdon. 

18,591. Firm Spoors, C. D. Abel.—(Artien-Gesellachast 
Sir Anilin-Fabrikation, Germany.) 

18,592. Rotary Pumps, G. Higgins.—(B. A. Smith and 
A. G. M. Michell, Victoria.) 

18,5938. NEEDLE-THREADING APpPLIANcE, W. B. Rignall, 
London. 

18,594. Swine Macnuive Hemmers, A. Laubscher, 
London. 

18,595. WaTeR Wueg.s, M. Klein, London. 

18,596. MgaT-BasTING Appliance, E. W. Lancaster, 
London. 

18,597. Etectric Recutatine Apparatus, The General 
Electric Company (of New York).—(J. A. Foote, 
United States.) 

18,598. E.Lecrric Merger, The British Thomson-Hous- 
ton Company, Limited.—(Z. Thomson, United 
States.) 

18,599. InrLaTiInc Tings, M. Zakheim and L. E. 
Butcher, London. 

18.600. Makino Paper, J. B. Tayler, Liverpool. 

18,601. Szats, J. Bates, Liverpool. 

18,602. TunBine Motor or Pump, G. Stevenson, Liver- 


pool. 

6 gg Lixincs for Suops, J. Crabtree, 

ive 5 

18,604. Computine Macuing, A. Schneider and J. Per- 
fler, Liverpool. 

18,605. VENETIAN Buinps, A. F. Tiimler, London. 

18,606. ReouLaTinc Dravout in Furnaces, F. E. 
Collins, London. 

18,607. Firg-gscare. C. B. Smith, London. 

18,608. VARIABLE-SPEED MecuanisM, W. R. Lake.—( IV. 
L. Schellenbach, United States.) 

18,609. Stgam Gengeators, W. R. Lake 
Company, United States ) 

18,610. ELEcTRIC TeLecRaPuHy, A. Muirhead, London. 

18,611. FLanornc Macutngs, L. D. Lovekin, London. 

18,612. Macuings for OrgRATING upon the Enps of 
Pipgs, L. D. Lovekin, London. 

18,613. LupricaTine Suartine, K. J. Goetsch, London. 

18,614. Lamp and Burner Supports, G. W. Emmerson 
and J. T. Shadforth, London. 

18,615. Hockgy Sticks, J. Minor, London. 

18,616. Macuiyery for Dressinc Fire Banks, P. 
Heyer, London. 

18,617. Couptina Apparatus for RAILWAY VEHICLES, 
T. A. Brockelbank, London. 

18,618. Sprinc Huss for Venicies, J. H. Prouse,*Bir- 


(Motormobile 


m z 

18,619. Macuinges for Cuttinc Screw Turxaps, C. F. 
Wieland, London. 

18,620. TREATMENT of SULPHIDE Orgs, 8. O. Cowper- 
Coles and The Cowper-Coles Metals Extraction 
Syndicate, Limited, London. 

18,621. ManuFacTuRE of Waite Leap, 8. O. Cowper- 
Coles and The Cowper-Coles Metals Extraction 
Syndicate, Limited, London. 
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18,622, Exzctric Cocks, A. E. Conrady, London. 

18,628. Water Tuses for Srgam GENERATORS, W. 
Sheen, Newcastle, Staffs. 

18,624. Lever for Movinc Rattway Wacons, J. Lewis, 
Manchester. 

18,625. Giove Fastentnes, A. W. Patching and J. 8. 
Smithson, ngham. 

18,626. Trottgys for Exectric Cars, J. Linkleter, 
Tynemouth. 

18,627. Fasteners for Starr Rops, J. W. Leaand J. H. 
Perrins, Birmingham. 

18,628. Drivine Gears for Motor Cars, W. Radford 

and E. Gifford, Coventry. 

18,629. Cover for Sauce Boats, T. F. and W. Wood, 


Burslem. 

18,630. Locks and Krys, The Wormald Patent Locks 
Company, Limited, and A. H. Wormald, Man- 
chester. 

18,681. PHotoGRAPHic Exposure CaLcuLator, H. P. 
Tattersall and G. A. Pickard, Altrincham. 

18,682. Socket Parts of Drain Pipes, R. H. Smith, 
Birmingham. 





18,683. Srrinc Fastenkek for TYING uP Parcezs 
C. W. V. Clarke, Birmingham. y 

18,684. Trucks or Parcet CaRrigrs, F. T. Harrington 
Liverpool. . 

18 635. Fasteners for Drivinc Bg cts, 
Manchester. 

18,636. Lasis for Boots and Suoxs, T. Brining 
Leed: . 


1. Jackson, 


8. 

18,637. Grinpinc Mitt, T. Breakell, Wirksworth, 
near Derby. ’ 

18,688. Taktya Recorps ort GRaPHOPHONE Waxgn 
Cyurmpgrs, A. Lomax, Blackpool. 

18,639, Firannery ComBinep (Cigar, 8S. Flannery 
Tipperary, Ireland. . 

18,640. Ivprovep Door Locks, H. and R. A. Wilson 
Glasgow. : 

18,641. Consuminc Smoke and Gases, A. Stewart 
Aberdeen. ‘ 

18,642. Apparatus for Ho.pinc and Suspenpmy; 
Sueets of Parse, F. Delittle and J. E. Schumacher, 
London. 

18,648. Securntnc Hanpies to Brusngs, C. Butlin 
London . 


18,644. CLEANING CHILDRENS SLaTEs, H. Peck, 
London. 
18,645. Lampe Penpent, W. R. Laidlaw and G. H, 


Scholes, Manchester. 

18,646. ALARMS for Baas, Xc., B. Bloom and L. Meyer, 
London. 

18,647. FLower or Piant Pors, J. Fenton, Eccles, 
near Manchester. 

18,648. WHEEL-cuaRD for Tinks, H. T. Stephcus, 
London. 

18,649. Winpow Si.xs, A. and F. Roberts, London, 

eo for ConTROLLING Forces, J. H. Shaw, 

ndon. 








SELECTED AMERICAN PATENTS, 
From the United States Patent-office Official Gazette, 





675,348. CHarck Mixer ror INTERNAL Combustion 
Enoines, C. H. Bryant, London, Englund.—Fikd 
August 23rd, 1898. 

Claim.—A combustion chamber having an air inlet 
at one end and a laterally-projecting mixing chamber, 

a bent plate having one limb lying axially of the com. 


[675,348] 








bustion chamber and the other in the centreo th 
mixing chamber, ribs on the walls of the mixing 
chamber and baffles on the plate and an oil pip 
extending across the combustion chamber into the 
mixivg chamber. 


675,405. APPARATUS FoR LIMBERING OR UNLIMBYRING 
Heavy Orpnance, M. Paul and P. Sock, ’isen, 
Austria-Hungary.— Filed October 9th, 1900. 

Claim.—(1) The combination with a gun mount and 
jack-screws for raising and lowering the same working 
in suitable nuts in said mount; of foot bearings for 
said jack-screws to be sunk in the™emplacement for 
the gun, said foot bearings fitting recesses in the gun 
mount when lowered into position for firing, fur the 


[675,405] 








purpose set forth. (2) The combination ofagun mou:t, 

jack-screws working in suitable nuts in said mouut 

for raising and lowering the same, and foot bearing» 
for said screws, sunk in the emplacement for th 

mount and fitting recesses therein when the mount !s 

lowered into firing position ; of means for positioning 

a gun carriage with the gun trunnions above the 

trunnion bearings of the mount, substantially as and 

for the purposes set forth. 

675,886. Mxans ror Coo.ine Pistons AND PISTON 
RopS OF GAS OR OTHER Motors, .  Bhhs, 
Nuremberg, Germany.—Filed December 20th, 189%. 

Claim.—A piston for combustion engines compris- 
ing a hollow piston-rod having a fluid inlet and a fluid 
outlet and a piston head in liquid communication with 


pe tea 


atom 





the hollow piston-rod and chambered for the reception 
of cooling fluid, the said chamber being formed by 
continuous ribs in two sets, one set of ribs intermes!'; 
ing with the other set of ribs so as to cause the flui 
to flow in the piston head in a serpentine path. 
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THE LATEST NORTH-EASTERN SIX-COUPLED 
EXPRESS ENGINES. 
By Cuartes Rous-Marten. 

FoLLowING up my previous article—Tue ENGINEER, 
July 26th, 1901, pages 82, 83—on the very large type of 
six. coupled express locomotives most recently designed 
and constructed for the North-Eastern Railway by Mr. 
Wilson Worsdell, chief mechanical engineer of that line, 
Iam now able to add further particulars respecting the 
actual work performed by these engines, one of which, 
through the courtesy of that gentleman, forms the subject 
of a supplement in this week’s issue of Toe ENGINEER. 

But, in the first place, it may be well to clear up one 
point as to which a little confusion has arisen, through 
an accidental clerical error in the list of dimensions 
originally given. Mr. Worsdell suggests that it will make 
the matter clear if the following dimensions be read 
instead of those reproduced in my former article :— 

Diameter of crank pin (driving) for coupling rods is 6/fin. 
Length of bearing lariving) “~ s ~« cm 
Diameter of crank pin (leading and trailing) __,, 54in, 
Length of bearing i ing and trailing) ne din. 

The point is of minor importance, but accuracy is 
always desirable. 

Also, as one paragraph in the previous article has been 
largely reproduced from Tue ENGINgER in various non- 
technical journals, it is perhaps worth while to point out 
that, through its severance from the context, one state- 
ment has been made nonsensical. I mentioned that the 
diameter of 6ft. 8in., was, so far as I was aware, “ the 
largest size ever used in a six-coupled engine a 
regular locomotive practice.” By omitting the words 
italicised, the statement became the obvious absurdity 
that a diameter of 6ft. 8in. was “the largest size ever 
used.” Bearing in mind the vast number of 7ft. wheels 
throughout the world, as well as many of 7ft. 3in., 7ft. 6in., 
Tit. Sin., 7ft. 9in., and even 8ft. lin., even ignoring the 
London and North- Western engine Cornwall, stil] running 
with 8ft. 6in. wheels, and the extinct 9ft. singles on the 
old Bristol and Exeter line, this inaccurate reproduction 
of my words ought not to have deceived any but the most 
ignorant ; yet I am surprised to notice that some foreign 
technical journals have reproduced the statement in 
obvious good faith, therefore I think it right to make the 
matter clear. My remarks in this connection had and 
have reference solely to six-coupled express locomotives. 

It will doubtless be remembered that the locomotives 
under notice have cylinders 20in. by 26in., six-coupled 
6ft. 8in. wheels, and a leading four-wheeled bogie, 1769 
square feet of heating surface, 200 1b. steam pressure, and 
weigh 67 tons 2 cwt., exclusive of tender, or 107 tons with 
the tender. 

It is, of course, still too early to pronounce judgment 
upon the comparative merits of the six-coupled engines 
as against the four-coupled types, in respect of wear and 
tear, of repairs, and of consumption of fuel and lubricants. 
But there has already been sufficient experience of their 
actual work to enable an opinion to be formed as to their 
qualifications for heavy and fast express duty. In dis- 
cussing with various leading locomotive engineers of 
(ireat Britain the new departure taken by Mr. Worsdell, 
I found a general consensus of opinion that the six-coupled 
ten-wheelers would be able to pull anything that any 
British station could accommodate, and also at a fair rate 
ofspeed. The doubts expressed were mainly—(1) Whether 
such a type of locomotive might not prove unduly costly, 
alike in construction and in maintenance, for express 
service ; and (2) whether it would possess the requisite 
swiftness. 

The first question must still be deemed an open one, 
but in view of the very large experience which European, 
American—-including Canadian—and British colonial 
railways have long had with this locomotive type in fast 
express work, and which has so far been highly satisfac- 
tory, I can see no valid reason why: British experience 
should be any less favourable. But this can only be 
determined by definite experience, and a year or two 
must yet elapse before sufficient experience can be 
obtained to be adequate to resolving this doubt. 

With regard to the question of mere speed, this has 
already been conclusively settled by some tests, 
which, through the courtesy of Mr. Philip Burtt, general 
traffic manager of the North-Eastern Railway, with the 
cordial co-operation of the Locomotive Department, I 
have recently been able to make. It was impracticable to 
test the full-speed capacity of the engines, owing to the 
limitations imposed by the ordinary traflic, which pre- 
cluded any running largely in advance of booked time ; 
but seeing that four of these six-coupled engines, with 
6ft. Sin. wheels, attained speeds of 76°6, 77°5, 78°2, 79, 
80, 80°3, and 81-8 miles an hour, whereas, in ordinary 
duty, maxima of 65 to 70 are ample for keeping the fastest 
booked times, and even for improving on them, it will, I 


think, be admitted that there is no shortcoming on the | 


Score of adequate swiftness. My tests were made with 
Nos. 2111, 2112, 2118, and 2114. 

_ One of the trials consisted in running the engine from 
York to Newcastle with a relatively light load of six eight- 
wheeled bogie coaches, weighing in all about 150 tons, 
exclusive of engine and tender, at a booked average 
speed of 53°7 miles an hour, start to stop. The road rises 
almost continuously on easy gradients for the first 55 
miles from York, that is to say, nearly to Ferryhill. 
There is a short drop for a little over a mile at 1 in 317 
after Eryholme—formerly Dalton—but the rest of the 
length rises generally on such easy grades as 1 in 805, 
1 in 618, 1 in 600, &c., some being as slight as 1 in 
2000 and 1 in 8882, and a length of several miles, passing 
Darlington as much as 1 in 395. After Bradbury there 
are moderate falling grades—but the last three miles at 
1 in 160—to Croxdale, whence the line rises at 1 in 150 
to Relly Mill, a mile or so before Durham. Thence there 
is a steep fall at 1 in 120 past Durham, spoiled for speed 
purposes by the compulsory slack over the curved 
viaduct, and then after Plawsworth a fall at 1 in 150 past 
Chester-le-Street to Birtley, the fall continuing, but at 1 in 





198, to Lamesley, whence there is a moderate rise to 
Gateshead, followed by half a mile of level, with an 
extremely sharp curve into Newcastle. 

Starting very freely round the sharp curve out of York, 
No, 2118 rapidly gathered speed, and was going at the 
rate of 60 miles an hour within three miles. The first 
station, Beningbrough, was passed at 65°4 miles an hour, 
and then a speed of 69°2 was soon reached, which was 
maintained, Thirsk—22 miles—being passed in 22 min. 
25 sec. from the start, until adverse signals brought us 
nearly to a dead stand 25 miles from York, the distance 
having been done in 25 min. 16 sec. from start to a dead 
slow. Before we had recovered from this vexatious 
check we were brought to an absolute stop at Ottering- 
ton, where we remained for 62 seconds. Starting afresh, 
we soon regained full speed, and after passing North- 
allerton without further hindrance, we were going at 70 
miles an hour by the time Danby Wiske was passed, 72 
miles an hour past Cowton, Eryholme, and Croft, and 
then nearly 73 as we approached Darlington. That 
station was passed, by the outside road, in 42 min. 24 sec. 
net from the York start, the distance being 44} miles, 
and almost all slightly up-hill. The distance of 13 miles, 
mostly up-hill, from passing Darlington t+ passing Ferry- 
hill, was covered in exactly 13 minutes, but four minutes 
later, another signal check brought down our speed to a 
slow walking pace for a full minute, and a dead stop at 
Croxdale was barely escaped. Then came, of course, 
the usual service slack for the curved viaduct approach- 
ing Durham, and through that station. A very smart 
descent of the falling gradients past Chester-le-Street, 
Birtley, and Lamesley, followed, the huge six-coupled 
engine running as freely as one of the 7ft. Tin. single- 
wheelers, and, after a quick pull-up, Newcastle was 
reached in 78 min. 54 sec. net from York, that is to say, 
after deducting the delays, very carefully ascertained, 
due to the signal stop at Otterington, and the two very 
bad slacks between Thirsk and Otterington, and at Crox- 
dale Station, but not allowing anything for the service 
slacks at Durham. 

I give this run as an illustration of the smartness and 
swiftness of the new locomotives. The load was light, 
not enough really to “extend” the engine in any degree, 
but the result proved that these ten-wheelers can do 
everything in the way of speed that the four-coupled or 
single-wheelers can do, while as to their haulage power no 
reasonable doubt could ever exist. At Newcastle No. 2112 
of the same class came on, and six more vehicles 
were added to the rear of the train, making up a load 
reckoned as “‘ equal to fifteen coaches,” or about 240 tons 
behind the tender. A bad check for signals was encoun- 
tered between Stannington and Morpeth, and after the 
regular service slack round that curve, another for relay- 
ing between Morpeth and Longhirst, also one more at 
Alnmouth. Nevertheless, No. 2112 ran the 67 miles 
from the Newcastle start to passing Berwick dead slow, 
in 66 min. 23 sec.—or 63 minutes net. The speed did 
not fall below 52:8 miles an hour up the five miles of 
1 in 170 to Little Mill, or below 60 miles an hour up the 
1 in 190 near Scremerston. 

After we got on to North British metals bad luck befell 
us. Firstwe were hindered by fog until we were past 
Burnmouth. Then came a signal check, nearly a dead 
stop, at Ayton. Next a bad relaying slack for more than 
a minute near Cockburnspath, spoiling the descent of the 
bank. Finally, after a preliminary slack, we were brought 
to a dead stand at Inveresk by signals. Thenceforward 
we were stopped at each successive station and between 
each pair of stations, yet reached Edinburgh in just four 
hours from York, a distance of 205 miles, in spite of seven 
dead stops aggregating twenty-two minutes, and ten slacks 
in addition. It does not need that the consequent loss 
should be elaborately worked out to show how seriously 
the engine were handicapped, in spite of which the 
terminal times were strictly kept. 

One more high-speed run may be instanced as showing 
the notable swiftness of the new locomotives, which some 
critics have stigmatised as ‘‘merely magnified goods 
engines.” This was made from Newcastle to York on the 
basis of the “‘ fastest-in-England”’ timing of the 11.45a.m. 
up express from Newcastle on its final stage from 
Darlington to York. The train consisted of ten of the 
largest North-Eastern bogies, representing fully 250 tons 
loaded. The engine was No. 2114. The run of 36} miles 
from Newcastle to Darlington was done in 43 min. 20 sec. 
from absolute start to absolute stop, but from platform to 
platform of the respective stations the time was only 41 
min. 50 sec., the difference exhibiting the amount of loss 
through the compulsory crawling alongside these vast 
platforms, with heavy trains. Up the long ascent at 1 in 
150 past Chester-le-Street, no lower rate than 50 miles an 
hour was indicated, except where a signal check near the 
top caused a reduction to 44°6. Starting from Darlington 
for the final run of 44} miles to York, it was 
desired to see what one of the six-coupled locomotives 
would do with the 45 minutes’ run above referred to, 
which is booked at a minute fraction under 59 miles an 
hour. What No. 2114 actually did was to run with the 
250-ton load from the Darlington start to a signal stop 
near Poppleton Junction, a distance of 423 miles, in 
40 min. 51 sec., start to stop, going quite easily, and 
without ever exceeding a maximum rate of 72 miles an 
hour, 68 being the prevalent speed. After a stoppage of 
half a minute, we proceeded, only to be stopped again at 
the next signal-box, this time for seventeen seconds. 
Ultimately, we got to York in 46 min. 39 sec., inclusive, 
from Darlington ; 45 min. 52 sec. actual travelling time ; 
42 min. 50 sec. net. 

As for weight-pulling at high speed, it will be 
remembered that No. 2111, of the same class, ran with a 
load which I have since ascertained to have been 330 
tons, from Edinburgh to Berwick, in 62 minutes 
net, maintaining 30 miles an hour up the Cock- 
burnspath bank of 1 in 96 for nearly five miles, 
and then from Berwick to a signal stop outside 
Newcastle Station, 664 miles, in 65} minutes net— 
the time being in each case from start to stop; 





while in another case the same engine, with 275 tons, 
went from Newcastle to the Royal Border Bridge, outside 
Berwick, 665 miles, in 63} minutes net. 

These performances, viewed either individually or in 
the aggregate, demonstrate indisputably that Mr. Wors- 
dell’s new six-coupled engines can perform some of the 
finest express work which is to be seen in England at the 
present day. I do not-say the finest, because I always 
endeavour to avoid comparisons, which must be invidious 
and may be unfair. But at least I may say that I know 
of no finer English express work than is being done daily 
in the ordinary course by Mr. Worsdell’s new locomo- 
tives of the 2111-2115 class. I should mention that 
they are only five in number—not “ten,” as has been 
stated elsewhere—a series of gigantic new eight-coupled 
goods engines, taking on the numeration from 2116 on- 
ward. Although not strictly germane to my present 
subject, I may add that I am officially informed that the 
first engine of the new goods type took with entire 
success a train of seventy wagons, each weighing 16 tons 
loaded, or a total load of 1120 tons behind the tender. 
All the loads mentioned in this article are reckoned ex- 
clusive of the weight of engine and tender. 








THE CROSS-CHANNEL PASSENGER STEAMSHIP 
SERVICES. 
No. VII. 

Tat the conception, design, and construction of such 
a novel type of steamship as the Castalia, when completed, 
was principally dependent on the means and enterprise of 
one individual—as in the case of the Bessemer—those 
conversant with the costliness of carrying out new ideas 
in either ships or their propelling machinery, even a 
quarter of a century ago, will not be too ready to believe. 
On the contrary, like many other similar speculations, the 
Castalia was the property of a body bearing the high- 
sounding title of the English Channel Steamship Company. 
This federation, believing in the twin-ship principle 
advocated by Captain Dicey, and hoping for better results 
than had been attained in the first venture, decided on 
the construction of a second ship on the same principle, 
which should be in all respects an improvement on its 
predecessor. 

Now it will be remembered by our readers, that before 
the construction of the Castalia was entered upon, it 
became a matter for decision as to what form should be 
given to the body of the vessel; whether it should be 
that of two complete hulls, or two halves of one hull ; the 
latter being decided on. This conclusion was, we believe, 
arrived at without any previous experiment to help the 
decision as to form, and the results obtained by adopting 
that chosen, not only produced a desperately slow ship, 
but one that was liable, except in very calm weather, to 
have her paddle wheels very seriously injured, and in 
cases rendered almost useless. 

With this experience in possession, before the building 
of the Castalia’s successor was commenced, an elaborate 
series of experiments was carried out on the Thames by 
her intended builder, and an engineer surveyor of Lloyd's, 
with two iron Woolwich steamboats lashed together, 
which proved that it was quite possible to build a twin- 
ship that should attain a speed of 14 knots an hour—the 
speed first hoped for in the case of the Castalia—and 
draw but 7ft. of water. As this conclusion was reached 
in testing the combination of two complete vessels, with 
the starboard wheel of one and the port wheel of the 
other removed, it was decided that the new twin-ship 
should consist of two whole hulls united by a deck, as in 
the double canoe shown in sketch Fig. 4, given in our 
last article, and not of two half-hulls, as in the 
Castalia. 

Why this latter form should have been adopted in the 
case of the Castalia it has often puzzled us to determine, 
seeing that all previous research into the matter of the 
resistances offered to ships in motion propelled by paddle- 
wheels, was directly opposed to ‘“ wallsides,” and the 
placing of wheels contiguous to them; as when paddles 
work close to the sides of a ship it was matter of common 
knowledge that they enormously increase her resistance 
to propulsion. In this respect the Castalia was worse off 
than any other class of vessel, her paddle-wheels being 
placed side by side between two flat upright walls, an 
arrangement calculated to cause the maximum of fric- 
tional resistance and retardation, for the two half-hulls 
of her body had not only to deal with the normal resist- 
ance of the water through which they were urged, but 
with the friction of the rapid current thrown astern by 
the paddles, the wave produced by these having no 
lateral escape until it had passed a distance equal to half 
the length of the hull. Forward of the wheels, with 
anything of a sea running, the waves would surge into 
the middle of the wheel race, and heaping themselves 
up in front of the paddles, would waste the engine power 
in beating them down, which should have been expended 
in hull propulsion. In this way, together with excessive 
skin friction, much of the loss of speed, or the want of 
it, noticed in the Castalia, may, we think, be accounted 
for. 

Having then the very valuable experience gained in the 
working of the Castalia in the summers of 1876-77, 
and knowing the results of the experiments made with 
the two Woolwich steamers on the Thames, the owners 
of the twin-ship commissioned Andrew Leslie. and Co., 
of Hebburn-on-Tyne, to build them a vessel to be named 
the Express, which was to be an improvement in 
several respects on her predecessor. Financial difficulties, 
however, having overtaken the company ordering her, in 
the end the vessel was left on the builders’ hands. After 
completion and trial she was sold to the London, Chatham, 
and Dover Railway Company, which rechristened her 
the Calais Douvres, and put her on the Dover-Calais 
station. Before recording the result of her preliminary 
trials and the work done by her on her station, it will be 
necessary in the interests of present-day readers briefly 
to describe her, as she differed in design; dimensions, pro- 
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| 
pelling machinery, and general arrangements from the | in general appearance, we have not thought it necessary 
Castalia. | to illustrate her; but it may be mentioned that the upper 
As will have been gathered from previous remarks, the | surface or deck of the superstructure, binding the hulls 
radical departure in the design of the Calais Douvres lay | together, was reserved for passenger use only, and that 
in her being of truly twin-ship construction, as she con- | the lower deck at its ends and the narrow passages at its 
sisted of two complete hulls united together by a super- | sides—it was not in this case the whole width of the 
structure, each hull being 300ft. long over all, 18ft. 3in. | vessel—were kept for the sailors to work the ship; the 
wide, and having a moulded depth of 14ft. 6in.; the clear | wheel-house being on a raised, or enlarged bridge amid- 
width between the two hulls was 25ft. 6in., thus giving | ships, above the upper deck. 
the whole structure a breadth of beam of 62ft. With 90! Prior to the purchase of the Express by the London, 
Chatham, and Dover Rail- 
; way Company she was 
4g Zi tested for the first time 
in a trial off the mouth 
of the Tyne on March 
15th, 1878. As soon as 
the open sea was reached 
and the tugs cast off the 
engines were set away at 
full speed for a run on 
the measured mile, when 
the vessel soon proved 
herself to be not only an 
easy sea boat but a swift 
traveller, her movement 
with a ground swell being 
noticeably easy and free 
from any of that un- 
pleasant heaving motion 
so often experienced in 
boats of ordinary build, 
while she was entirely 
free from any pitching 
motion. Although in- 
dicating 4200 horse-power 
Fig 2. engines worked with 
perfect smoothness and 
CALAIS-DOUVRES—ARRANGEMENT OF ENGINES regularity, the vessel 
attaining a speed of over 
tons of coal on board she drew 6ft. 74in. of water forward, , 14 knots an hour, 22} miles having been covered in 1 h. 
and 6ft. Sin. aft, being within half an inch of being on an | 21 min., giving a mean speed of 14°48 knots, equal to 
even keel. She had four rudders, one at each end of | 16-6 miles, which—when compared with the then average 
each hull—both ends being alike—so that she could | Channel run of 90 mins., the quickest run having been 80 
steam ahead or astern, and get into or out of her berth | mins.—gave a mile and a half more distance covered 
without turning round. Each rudder was shaped to suit 
the run of the vessel, and could be locked when not in use. 


























Calais station, where she made four trips between Englanj 
and France with such success that it was assumed tha’ 
the Channel passage problem had at last been solved 
But it became known, however, that in the latter part 
of May, 1878, the boat had met with some disaster, which 
as usual, had been exaggerated. The facts were, that after 
a rapid and successful voyage through with engines par- 
tially disabled, the vessel was getting to her berth alongside 
the pier at Dover, when the steering gear refusing to 
act, caused her to run against the pier head and stove 
in some of her bow plates, a matter of some few days 
detention for repair. 

The disablement of her engines, which, however, had 
nothing to do with the pier collision, was a more 
serious affair. They were made by Black, Hawthorn 
and Co., of Gateshead, and were, as previously stated, 
two pairs of double-cylinder inclined direct-acting 
engines, the connecting-rods of each pair being coupled 
to one crank pin. As the damage done to these engines 
forms an object lesson for young aspiring marine engine 
designers, we give in Figs. 1 and 2 rough sketches of 
those parts of the Calais Douvres engines which 
would appear to have been the cause of their disable. 
ment. 

Of the four cross-Channel voyages made by the vessel, 
it is on record that two were made with only three 
cylinders, one being badly cracked, a second cracked 
but useable, and a third believed to be cracked. Although 
marine engine cylinders are given to cracking more often 
than those of land engines, this simultaneous cracking of 
so many cylinders in one vessel was unusual. The ordi- 
nary causes for this cracking, however, were not present 
in the engines of the Calais Douvres, but were rather to 
be attributed to their arrangement, the lightness of their 
parts and that of the scantlings of the ship, through 
the desire to keep down her weight and not add to her 
draught. 

Now, it being understood that the Calais Douvres was 
propelled by two perfectly independent paddle-wheels, 
hung side by side between two hulls, and each driven by 
a pair of engines, with cylinders facing each other, 
inclined at an angle of about 35 deg., our sketcher, 
| Figs. 1 and 2, will be more easily understood. The 
| framing of each pair of engines consisted of two box 








The superstructure which bound the hulls together _ 
was about 200ft. long by 8ft.in height, and consisted oi 
four main transverse bulkhead girders carried up from the 
keel to the upper deck of each hull, and spanning the 
channel or wheel race between them ; by this rigid con- 3 ‘ 
nection ensuring an easy motion of the ship as a whole | veh aegis 
and reducing vibration to a minimum. The passenger = ce 
accommodation was all placed in this superstructure ; 
the general saloon being at one end, extending its whole | 
width, with seats and cushions round it upholstered in 
velvet; the extreme end being reserved and parted off 
for the exclusive use of ladies. Both saloons were 
reached from the upper deck by separate circular stair- 
cases. At the opposite end of the superstructure were a 
number of private cabins for family use, and a refresh- 
ment room. Accommodation was provided on board for 
over a thousand passengers. 

The engine-room of the Calais Douvres was at the mid- 
length of the vessel, between the two sets of saloons, a 
gallery being constructed round it that passengers might 
see the propelling machinery at work. This consisted of 
two pairs of two-cylinder diagonal engines—one pair in 
each hull—with the cylinders inclined to each other, both 
working on one crank pin. The cylinders were 63in. 
diameter, with a 6ft. stroke. The engine framing was of 
wrought iron built solid into the ship, each pair of engines 
being complete with its condenser, air, feed, and bilge 











pumps, and driving a paddle-wheel 24ft. diameter, with Fig. 9-CHANNEL STEAMER EMPRESS 


ten feathering floats independently, so that one could be 
going ahead and the other astern. 

Steam was supplied at 30 1b. pressure per square inch | by the Express in only a minute longer time than the 
by four circular double-ended boilers, 15ft. diameter and | shortest time by the ordinary Channel steamers, and this 
19ft. long, with three furnaces at each end, 3ft. 10in.| when the bottoms of the hulls had become very foul 
diameter and 7ft. 6in. long; the grate area being 650} with grass while the vessel lay in the Tyne completing. 
square feet, and the heating surface 13,500. The working| When these were cleaned, thoroughly scraped, and 





girders of wrought iron plating, as shown in elevation and 
section at G G, built up from the ship’s floors, upon 
which the cylinders were bolted, their front ends—nearest 
‘the crank shaft—being solid, while the back ends had 
‘ ordinary covers bolted on in the usual way. The front 
| ends had two stuffing-boxes cast in them, through which 


pressure was easily maintained with the engines running | coated, and a second trial of the vessel made, a speed of - 
| two piston-rods worked, the heads of these rocs 


at forty revolutions—full speed—per minute; the coal | no less than 153 knots.an hour was attained, the ship 






























































The South-Kastern and Chatham Railway Cumpany’s Steamers in use in Cross-Channel Passenger Services, 1901. 
(ON Dover-CaLats ROUTE.) 
| Gross | | | Work- Av. speed! 

Ship’s name. Buiit. | = Builders. | Where. | Length Beam. | Depth Type of engines. I.H.P.| Boilers. . ing ed Makers of engines 
Victoria ... ... ... ... ...| 1886 | 1042 | Fairfield Engineering Co. Govan 309°4 34°1 | 12°8 Diagonal compound 4720 | Cylindrical | 110 19°0 | Builders of ship 
Empress ... ... ... ... ..-| 1887 | 1213 = 5 ™ PS 324°6 | 34°9 | 13°5 3 os 6000 oF 110 | 19°5 | 9 ” 
Dover... ... ... «. «..| 1896 | 979 | W. Denny and Brothers Dumbarton | 280°0 | 35°0 | 14:0 | Diagonal triple-expansion | 4084 - 150 19°0 | ” 
Calais... ve ae] 1896 | 979 ¥ “i as 280°0 | 35°0 | 14 3 ps 4084 Pe 150 19°35 ” ” 
Lord Werden... ... ... ...| 1896 | 979 os Pe re 230°0 | 35°0 | 14°3 * 4084 Pe 150 19°15 | Fe ” 

(ON FOLKESTONE-BOULOGNE ROUTE.) = 
* Duchess of York ... .... 1895 | 996 R. and H. Green | Poplar 270°0 | 30°1  14°5 | Inclined three-cyl. compound | 4000 | Cylindrical 120 | 16°0 John Penn and Sons 
Princess of Wales... ..._..| 1898 | 1009 Laird Brothers Birkenhead | 270°0 , 32°2 | 15°4 ‘3 ” ss 4220 | s | 120 | 18°0 | Builders of ship 
Mabel Grace ... ...... ...| 1899 | 1815 ‘s “ “ | 800°0 | 36°0 16°3 2 ” ” 5500 | ” 120 19°5 ” ” 








consumption being six tons an hour. Each boiler had an | steering admirably, proving the contention of her builder 

oval funnel, 9ft. by 4ft. 6in. in section, and was fed by a | —Mr. Andrew Leslie—from experiments made by him, 

a donkey engine; the whole being so connected that, with | that a twin-ship could be made to steam fast, a fact that 

steam up in one boiler, any of the others could be fed | had up to then been very much doubted. 

from it. After her second trial the vessel was brought to 
As the Calais Douvres so closely resembled the Castalia | Dover, and as the Calais Douvres was put on the Dover- 


“* Has suction fans ‘driven by independent engines in boiler uptakes for creating induced draught in furnaces. 


being attached to a crosshead, in the middle of whie"! 
was a journal, to which, and the crank pin, the connecting: 
rod was coupled. The crosshead’s ends were prolongev, 
and terminated in tubular bosses, which slid on guide 
bars having their top ends secured to the paddle-shelt 
plummer blocks, and their bottom ends to lugs cas 
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on the cylinder bottoms, as shown in Figs.1 and 2. 
Assuming the cylinders and paddle-shaft plummer 
blocks of these engines to be firmly bolted to the engine 
framing, and the stay guide bars for the piston-rods, 
secured in their designed places, we have here a rigid 
connection of parts, wherein no allowance is made 
for expansion of the cylinder by heat, or for the least play 
of the plummer blocks. Then taking into consideration 
the stress that would be set up in such an arrangement, 
as that in which the centre of the crank shaft was not 
lineable with, or in the same plane as the centres of the 
guide bars and piston-rods, as in this case—an error to our 
thinking—and setting aside the omission of any allow- 
ance for movement of plummer blocks; a movement 
common to all paddle engines ; we have here through 
faulty design, a deliberate stress induced on the guide 
bars, twice in every revolution of the engine, which stress 
is directly transmitted to the cylinders through the lugs 
on their sides. Under these working conditions it is sur- 
prising that no worse damage was done to the engine 
cylinders than that shown in our sketches. 

In these, which are not drawn to scale, Fig. 1 is a side 
elevation of a portion of one engine and framing, showing 
the arrangement and relative position of the parts referred 
to above. Fig. 2 a view of the upper end of the 
cylinder, showing the box girder framing, piston-rods, «c., 
in section. In this view it will be noted that the cylinder 
ends were strengthened in the usual way by a stiffening 
ring and radiating ribs, of which latter rth were eight 
in number, six of them being cracked at their junction— 
as at E E—with the cylinder body, the worst fracture 
being that at El, it having gone through the rib and 
cylinder end. A further crack was also found in the body 
of the cylinder at B, Fig. 1. From the damage done to 
one cylinder, as shown in the sketches we give, the state 
of others may be easily inferred. Temporary expedients 
for stopping the cracks discovered were adopted, but the 
engines were never driven at any speed until new 
cylinders were fitted and the error in f Encl corrected. 
There was, however, a constant drawback to the vessel’s 
success, as she could never be kept running during the 
winter months or in rough weather, her construction 
being too slight to enable her to withstand the straining 
incident to rough seas, asin such circumstances it would 
have been impossible to put her engines to their full power 
without the risk of breaking them down altogether 
through the working of the vessel’s hulls. 

After an overhaul of her engines, the Calais Douvres, 
having become a popular vessel, continued to do fair- 
weather work for some considerable time, she being 
finally withdrawn from service in 1887, being then worn 
out. Although a faster boat than the Castalia, she was 
too slow to satisfy the public demand for a quick pas- 
sage; and being, moreover, a great ‘coal eater” and a 
very expensive boat to run, she had to give place to faster 
vessels of the ordinary type which were then being 
brought out. Her predecessor, through lack of speed 
being unfitted for the service in fine weather and very 
unsafe in rough water, was, shortly after withdrawal 
from service in 1878, purchased by the authorities and 
relegated to serve as a small-pox floating hospital, and 
has laid moored in the Thames for that purpose for over 
twenty years. This vessel’s predecessor, the Bessemer 
saloon steamship, after condemnation for the purpose for 
which she was built, was relieved of her swinging saloon 
and converted in Hull into a cotton-carrying steamer, 
but was unfortunately stranded and wrecked on the East 
Coast while on her way from Hull to the Thames. 

While the Calais Douvres was engaged in her somewhat 
spasmodic service, and sometime previous to her final 
withdrawal from it, a noteworthy development had taken 
place in the then existing fleets of the London, Chatham 
and Dover, and the South-Eastern Railway Companies, 
by the addition of several fine modern-type vessels; 
the Invicta, Victoria, Empress, and Calais Douvres II., 
built and engined—excepting the Invicta—by the Fair- 
field Shipbuilding and Engineering Company, of Govan, 
being added to the first, and the Albert Victor, Louise 
Dagmar, and Mary Beatrice, built by Samuda and engined 
by Penn, to the last-named fleet. The first four boats ran 
from 280ft. to 325ft. long, with engines of 4000 to 6500 
indicated horse power, and the last three 250ft. to 255ft. 
in length, all fitted with oscillating engines from 2800 to 
2920 indicated horse-power. 

Of the first-mentioned vessels, the Invicta and Calais 
Douvres II. have now been sold out of the service, the 
former to a Dutch company and the latter to the Isle of 
Man Steam Packet Company. The three boats of the 
South-Eastern Railway Company, being worn out, have 
been replaced by vessels of more modern type, while the 
Victoria and Empress, built in 1886 and 1887 respectively, 
still remain on the Dover-Calais station. 

The effect on the Dover-Calais passenger traffic 
exercised by the above-mentioned well-equipped and 
capable sea boats on their introduction may be gathered 
from the number of passengers carried by them ; in 1885 
it was 190,000, while in 1895 it had risen to 251,324. 

In 1899 an amalgamation of the interests of the South- 
Eastern and London, Chatham, and Dover Railway 
Companies took place ; the Bill, for its ratification, pass- 
ing into law in August, 1900; consequently the two fleets 
of steamers employed in the Dover-Calais and Folke- 
stone-Boulogne passenger traffic have now fallen under 
one management. The combined services now include 
the following admirably-equipped sea-going vessels. 
Those in use on the Dover-Calais route are: The Victoria, 
Empress, Dover, Calais, and Lord Warden; and on the 
Folkestone-Boulogne route : The Duchess of York, Prin- 
cess of Wales, and Mabel Grace. For easy reference we 
give the dimensions, type, and power of engines, with 
other interesting particulars of the amalgamated fleet of 
the newly-named “ South-Eastern and Chatham ” Rail- 
way Company, in tabulated form above. 

The passenger accommodation provided in the vessels 
on the Dover-Calais route consists of private cabins, 
main saloon, and first-class ladies’ cabin; the second- 
class cabins being forward. In the Folkestone-Bou- 





logne boats it consists of upper and lower saloons, with 
private cabins aft, and second-class cabin forward. In 
the Mabel Grace this is varied, the first-class accommo- 
dation being in a large deck-house and between decks aft, 
while the second-class are provided for in the ‘tween 
decks forward. The Dover-Calais boats accommodate, in 
the aggregate, 3553 passengers, of whom 2218 are first- 
class ; and the Folkestone- Boulogne boats 2226 passengers, 
1578 being first-class. 

There being but little difference in appearance in the 
boats now employed in this Channel service, our illustra- 
tion of the Empress, Fig. 3, will give the reader a very 
fair idea of the type in use on the Dover-Calais route ; 
while those running between Folkestone and Boulogne 
are well represented in the illustration we gave of the 
Mabel Grace—sister ship to the Princess of Wales—in 
our issue of this journal for September 15th, 1899. 

A feature worthy of note in connection with the latest 
boats put on the Dover-Calais station is that they burn 
less than half the coal consumed by the Victoria or 
ee while maintaining substantially the same 
speed. 








ENAMELLING. 
No. V. 
FUEL. 

The consumption of fuel in an enamelling factory is the 
most serious item of the expenditure. I]l-constructed or 
badly proportioned stoves may represent any loss of coal 
from a quarter to one ton per day, and as great and 
uniform temperatures must be maintained, fuel of low 
quality and price is not desirable. In the melting stoves 
either arranged as tank or crucible furnaces, the character 
of the coal must not be neglected, as light dust, iron oxide 
or injurious gases will enter into the crucibles through any 
opening, especially if the draught is not very great. 
AJmost any of the various kinds of fuel may be used, 
providing that the system of combustion is specially 
arranged for in the censtruction of the furnaces. Char- 
coal is one of the best fuels available, its calorific value 
being so great ; but its cost is in some places almost pro- 
hibitive. Wood burns too quickly, and is therefore 
expensive, and necessitates incessant firing. 

For practical purposes we are thus often left to a selec- 
tion of some type of coal. A coal with comparatively 
little heating power at a cheap price will be found more 
expensive in the end than one costing more, but capable 
of more rapid combustion and possessing more heat-yield- 
ing gases. Cheap and hard coals give the fireman an 
amount of labour which is excessive. He becomesirritable 
and discontented, and the proper maintenance of the 
temperature of the stove isalmostimpossible. Anthracite 
is’ excellent in every way, as it consists of nearly pure 
carbon, giving off a high degree of heat without smoke. 
Its use, of course, necessitates the use of a blower, but 
to this there can be no objection.. Any coal which will 
burn freely and clean, giving off no excessive smoke, and 
capable of almost complete combustion, will give satisfac- 
tion in enamelling ; but it must not be forgotton that the 
consumption of fuel is so large that both price and quality 
must be carefully considered. Experimental tests must 
be made from time to time. A cheap, common coal will 
never give good results and a good expensive coal will 
make the cost of manufacture so great that the prices of 
the enamelled articles will render them unsaleable. Any 
ordinary small factory will use from two to four tons per 
day of coal, and it will thus be seen that the financial 
success of a concern lies toa very great extent at the 
mouth of the furnace. Coke is a good medium for 
obtaining the necessary heat required in enamelling if 
it can be got at a reasonable price. With a good 
draught a uniform temperature can be easily kept up, 
and the use of this bye-product is, therefore, to be 
recommended. 

With good coal and a furnace constructed to utilise the 
heat given off to the fullest extent, there may still be 
unnecessary waste. The arrangement of the bars should 
only be made by those who fully understand the character 
of the coal and the objects in view. The fireman in 
charge should be thoroughly experienced and reliable, as 
much waste is frequently traced to imperfect feeding of 
the fuel. At one concern in England two furnaces were 
attended to by separate men. The construction, capacity, 
and class of fuel used were all alike; but in one the con- 
sumption of coal varied from 15 to 20 per cent. in excess 
of the other. On the men being changed over, the reduc- 
tion in fuel consumption was transferred to the other 
furnace, thus clearly demonstrating the difference between 
the two attendants, and the importance which should be 
attached to the so-called simple performance of firing. 
Another system by which fuel is very frequently wasted 
is by only having small charges of plates in the fusing 
oven at a time, or by allowing too long a period between 
each charge. Before the furnace has been raised to its 
working temperature every article which it is possible 
to get ready should be coated and in the drying stove. 
Each charge of articles should be as large as possible, as 
fusing will take place equally as well on many articles as 
on few. The charges should follow one another as rapidly 
as can be conveniently carried out; and where this is 
not done there is a lack of organisation which should be 
immediately remedied. 

Mills.—Any hard substances must first be broken up 
and pounded in a pounding or stamping mill, or in any 
other suitable manner, thus reducing the lumps to a 
granular condition. When this has been done, the coarse 
is separated from the fine parts and the former again 
operated on. The next process is roller grinding for 
reducing the hard fritted granular particles to a fine 
powder. These mills vary in construction, but a satis- 
factory type is shown in Fig. 9. Motion is conveyed by 
a belt to the driving pulley, and this is transmitted from 
the pinion a to the large bevil 6, which is connected by 
a shaft to the ground plate. As this revolves, the material 
causes the mill-wheels to revolve, and in this way the 





material is reduced to a powder. The rollers are of re- 
duced diameter on the inner side to prevent slippage, and 
when all the parts are made of iron, the metal must be 
close grained and of very hard structure, so as to reduce 
the amount removed by wear toa minimum. When the 
materials are ground wet, the powder should be carefully 
protected from dust and thoroughly dried before passing 
to the next operation. 

The glazing or enamel mills are shown in Fig. 10. 
These mills consist of a strong-iron frame securely 
bolted to a stone foundation. In the sketch shown the 
framing carries two mills, but three or four can be 
arranged for. A common arrangement for small factories 
consists of two large mills, and one smaller mill, driven 
from the same shaft. One of the mills is used for 


Fig9 








GRINDING MILL 


foundation or grey mixings, the second for white, and the 
smallest one for coloured mixings. In these mills it is 
essential that the construction is such as to prevent any 
iron fitting coming into contact with the mixing, for, as 
has already been explained, the iron will cause discoloura- 
tion. The ground plate is composed of quartz, and is 
immovable. It is surrounded by a wooden casing—as 
shown at a—and bound together by iron hoops. The 
millstones are heavy, rectangular blocks of quartz, called 
‘“‘ French burr stone,”’ and into the centre the spindle b 
is led. The powdered material mixed with about 
three times its bulk of water, is poured into the vats a, 
and the grinding stones are then set in motion. When 
a condition ready for enamelling has been reached the 
mixture is run off through the valves c. Each mill 
can be thrown out of gear when required, by means of a 
clutch box, without interfering with the working of the 
others. The grinding stones wear rapidly and require to 
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GLAZING MILL 


be refaced from time to time. To avoid stoppage of the 
work therefore, it is advisable to always have a spare set 
in readiness to replace those removed for refacing. The 
composition of the stones should not be neglected for, 
in many cases, faults in the enamel have been traced to 
the wearing away of stones containing earthy or metallic 
matter. 

Enamel mizxing.—All constituents of which an enamel 
glaze is composed must be intimately mixed together. This 
can only be done by reducing each to a fine powder and 
thoroughly stirring them up together. In English factories 
this part of the work is often carried out in a very superficial 
manner, one material showing much larger lumps than 
another. Under circumstances such as these it is absurd 
to imagine that in fusion equal distribution will take 
place. What really happens is that some parts of the mass 
are insufficiently supplied with certain properties while 
others have too much. A mixing of this class can only 
produce unsatisfactory results in every respect, for the 
variations referred to will produce variations in the com- 
pleteness of fusion in the viscous character of the mass, 
and in the colour. 

The mixing can be done by thoroughly stirring the 
various ingredients together, and a much better and 
cheaper system is mixing in rotating barrels or churns. 
These are mounted on axles which rest in bearings, one 
axle being long enough to carry a pulley. From the 
driving shaft a belt is led to the cask, which then rotates 
at a speed of from forty to sixty revolutions per minute, 
and in about a quarter of an hour the operation is com- 
plete. The cask should not exceed the five-gallon size, 
and should at no time be more than two-thirds full. 
Two casks of this kind give better results than one twice 
the size. The materials are shot into the cask in their 
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correct proportions through a large bung hole which is 
hen closed over by a close-fitting lid. 
Mixings.—For grey or fundamental coatings :— 


(1) Almost any kind of glass 49 per cent. 
Oxide of lead ... ... ... ip 
Fused borax a » 

(2) Glass (any kind) 61, 

ed. lea ‘ 22 ” 
Se 16, 
Nitre ... 1 ” 

(3) Quartz.. 67°5 ” 
Oe ae 29°5 ” 
Soda (enamelling) .. 


Pe ae ae 
The above is specially adapted for iron pipes. 
(4) Frit of silica pot re ' : ae oe 
on, ee ee 
nn SOO 
Fused and then ground with— 
‘;ths weight of silica frit 
lay, ryths ” 2? ” 
Magnesia, {th weight of white lead 
uum 
ee 
Oxide of lead 
Clay ese eee 15 ” 
Magnesia ... nae eae 

No. 5 gives a fair average of several mixings which are 
in use, but it can be varied slightly to suit different con- 
ditions of work. 

Defects in the grey or ground coating.—Chipping is the 
most disastrous. This may be prevented by the addition 
of some bittersalt, say from 3 to 4 per cent. of the weight 
of the frit. 

The addition of magnesia when it has been omitted 
from the frit may also act as a preventive, but it should 
only be added in very small quantities, not exceeding 2°5 
per cent., otherwise the temperature required for fusion 
will be very great. 

Coating and fusion :—Difliculties of either may generally 
be done away with by reducing the magnesia used in the 
frit to a minimum. 

A soft surface is always the outcome of a mixing which 
can be fused at a low temperature. It is due to too much 
lead or an insufficiency of clay or silica powder. 

A hard surface is due to the quantity of lead in the 
mixing being too small. Increase the quantity and 
introduce potash, say about 2°5 per cent. 

The grey or fundamental mixing should be kept 
together in a condition only just sufficiently liquid to 
allow of being poured out. When required to be applied 
to the plate, the water necessary to lower it to the consis- 
tency of thick cream can then be added gradually, energetic 
stirring of the mass taking place simultaneously in order 
to obtain uniform distribution. 

The time required for fusion may vary from 15 minutes 
to 25 minutes, but should never exceed the latter. If it 
does, it shows that the mixing is too viscous, and the 
remedy would be the addition and thorough intermixture 
of calcined borax or boracic acid. Should this fail, then 
re-melting or a new frit is necessary. 

A highly-glazed surface on leaving the muftle shows 
that the composition is too fluid and requires the addition 
of clay, glass, silica powder or other substance to increase 
the viscosity. 

As has been already explained, the glaze is much more 
important than the fundamental coating. Discoloration 
or slight flaws which could be tolerated in the latter would 
be fatal to the former. 

In glazes, oxide of lead need not be used. It should 
never be used in a coating for vessels which are to contain 
acids or be used as cooking utensils. It may be used in 
sign tablet production. 

For pipes the following glaze gives good results :— 


” 
” 
” 


18S 


65 
14 
4 


” 
” 
” 


(1) Felspar an 33 per cent. 
Borax... 22°5 5, 
Quartz... ... mo 
Oxide of tin elo 
are 8 ; 
i | 3°75,, 
Saltpetre ... ... . 2°25,, 


For sign tablets the following gives fair results, although 
some of the succeeding ones are in more general use. 


(2) Calist:... ... ... . 20 per cent. 
Powdered flint ... DP ss 
Lead ‘ - 
Soda ... - 
Arsenic is 
Sa eee 
(3) Frit of silica powder... 
Oxide of tin sei 
Borax ... 
Soda ... 
Nitre ... ... 
i 
Carbonate of ammonia ... 
top een 
Silica powder ... ... ... 
The following are useful for culinary utensils, as they do 
not contain lead :— 


bt bet CO oO 
DO > & & dO 
Over 


me Orcs oon) 
ION org 


(4) Frit of silica powder 26 per cent, 
Oxide oftin ... ... mn 
Borax ... __ ee 
Soda 10°25,, 
OS es eee ee 
Carbonate of ammonia ... eae 
Magnesia en 3°25,, 

This should be ground up with the following :— 
Silica powder ; 4°25 per cent. 
Oxide of tin 2°25, 
ee 5 ” 
Magnesia ... Ds 

(5) Felspar 
Borex... ... 35s, 
Oxide of tin ao 
Nitre ... 7 ” 

(6) Borax ... oe nee 30 ” 
Felspar ... ... 22 5s 
Silicate powder... tf ae 
Oxide of tin Bes. 6s 
Soda ... 13°5 ,, 
Nitre ... 2 5 


Borax will assist fusion. Quartz mixings require more 
soda then fel+par mixings. 








(7) Rowe... ... 28 per cent. 
Oxide of tin oD 4, 
Cullet... ... ... ... a... «. 18 (powdered white 
Silica powder ... ... .. .. ... 15 ,, glass) 
| Ee re. eS 
Magnesia ... eee 
Clay ye ee 
(8) Borax... ... 26°75,, 
Cullet ... se i: 
Silica powder ... 18°5 ,; 
Oxide of tin : ee 
EEO ... «5. 9°25,, 
Magnesia ... 4:5), 
Soda ... ae 


To No. 7 must be added—while being ground—the 
following percentages of the weight of the frit :— 


Silica powder 18 per cent. 
Borax... ... ¢ ” 
Magnesia ... 5°25,, 
Boracic acid : he 


To No. 8 should be similarly added the iollowing per- 
centages of the frit :— 


Silica powder 1°75 per cent. 
Magnesia ... by) 
Soda ... 1 ” 


This mixing is one which is used in the production of 
some of the best types of hollow-ware for culinary purposes. 
The glaze should be kept in tubs mixed with water until 
used, and it should be carefully protected from dust. 

Defects in the glaze or white-——A bad white may be 
due to its being insufficiently opaque. More oxide of tin 
is required. Cracks may be prevented by the addition of 
carbonate of ammonia. Insufficient lustrecan be avoided 
by adding to the quantity of soda and reducing the borax. 
If the grey shows through the white it proves that the 
temperature of fusion is too high or the viscosity of the 
mixing is too great. If the coating is not uniformly 
spread it may be due to the glaze being too thin; add 
magnesia. If the glaze separates from the grey add some 
bittersalt. Viscosity will be increased by reducing the 
quantity of borax. Immunity against chemical reaction is 
procured by increasing the quantity of borax. An im- 
proved lustre will be obtained by adding native carbonate 
ofsoda. The greater the quantity of salicic acid the 
greater must be the temperature for fusion. To reduce 
the temperature add borax. Clay will increase the 
difficulty of fusion. Oxide of lead will make a frit more 
easily fusible. A purer white can be obtained by adding 
a small quantity of smalt. 

Water.—The character of the water used in the mixing 
of enamels is too frequently taken for granted, for un- 
suitable water may render a mixing almost entirely 
useless. Clean water, and with little or no sulphur 
present, isessential. For very fine enamels it is advisable 
to use carefully filtered water which has shown, after 
analysis, that it is free from any matter which is injurious 
to any of the enamel constituents. 

How to tell the character of enamel.—In the case of 
sign tablets the characteristics looked to are appearance 
and the adherence of the coatings to the iron. For the 
latter the tests are simple. The plate if slightly bent 
should not crack the coating. An enamel plate placed in 
boiling water for some time and then plunged into very 








7 





“T2Steel joist” 


















































and the lustre and smoothness of the glaze destroyed or 
partially destroyed, it follows that it is incapable of resist- 
ing the attacks of acids for any length of time. There are 
several other tests adopted, but those given present little 
difficulty in carrying out, and give reliable results. 

Wasters and seconds: Repatring old articles.—In all 
enamelling there must be certain articles turned out which 
are defective, but the percentage should never be very 
great. The causes which most frequently tend to the 
production of wasters are new mixings and a temperature 
of fusion which is either too high or too low. There are 
two ways of disposing of defective articles, viz.:—(1) 
Chipping off the bad parts, patching them up and selling 
them as “seconds”; (2) throwing the articles into the 
waste heap. The best firms adopt the latter course, 
because the re-coating and firing of defective parts prac- 
tically mean a repetition of the whole process, thus 
adding greatly to the cost, while the selling price is 
reduced. Overheating in fusion is generally shown by 
blisters or by the enamel being too thin in various places, 
Chipping may be also due to this cause, the excessive 
heat having practically fused the fundamental coating. 

At this stage the defects may be remedied by breaking 
of the faulty parts, patching them up, and then re-coating 
the whole. With sign tablets there is no objection to 
doing so, but with hollow-ware the fact remains that the 
article is faulty, no matter how carefully defects may be 
hidden. As white is the most general coating used, and 
shows up the defects more than the coloured coatings, 
the greatest care is necessary at every stage of the manu- 
facture. While glowing on the article, it should appear 
uniformly yellow, but on cooling it should revert to a 
pure white shade. On examining different makes of 
white coated articles, it will be found that some are 
more opaque than others. The former are less durable 
than the latter, because they contain a large percentage 
of oxide of tin, which reduces the elasticity. To ensure 
hardness the mixing must be very liquid, and this cannot 
be arrived at when a large quantity of oxide of tin is 
introduced. 

Old utensils which have become broken or chipped can 
be repaired, although, except in the case of large articles 
this is rarely done. The operations necessary are :—(1) 
The defective parts chipped off; (2) submitted to a red 
heat for a few moments; (3) coated with grey on the 
exposed iron; (4) fused; (5) coated with the glaze on 
the grey; (6) fused. 








FOUNDRIES AND FOUNDRY PRACTICE 
IN THE UNITED STATES. 
(By our Special Commissioner.) 
No, II, 

Tue core-mmaking benches and the storage and drying 
racks are placed near the core ovens, so that the hand- 
ling of material is reduced to a minimum. The larger 
ovens are 18ft. by 25ft. Two large and four small core 


IRON 


ovens are provided, as shown in Fig. 8. They have 
brick walls and a roof of terra-cotta blocks on rolled steel 










They are heated by hard coal fires. Each large 


joists. 


cc ed 


Fig 8 
CORE OVENS 





Fig. 8-CORE OVENS 


cold water should not show any cracks, however small, 
even after repeated treatment of this kind. 

Culinary utensils, and those to hold chemicals, should 
not only look well, but should be capable of resisting 
the action of acids. Lead should never enter into the 
composition of enamels of this class, as they then become 
easily acted upon, and in the case of chipping present a 
menace to health. The presence of lead is easily de- 
tected. Destroy the outside coating of the enamel at 
some spot by the application of strong nitric acid. Wash 
the part and apply a drop of ammonium sulphide. If 
lead is present, the part will become almost black, but 
remains unchanged in colour if it is absent. 

Another simple test is to switch up an egg in a vessel and 
allowit tostand for about twenty-four hours. When poured 
out and rinsed with water a dark stain will remain, if lead 
is present in the enamel. To test the power of chemical 
resistance is equally simple. Boil diluted vinegar in the 
vessel for several minutes, and if a sediment is formed 


| oven has three parallel lines of rails and a separate 
furnace. The doors of the large ovens are made in four 
sections, and are hinged at the sides with special ball- 
bearing hinges, which make them easy to open and close. 
The four small ovens are practically only one long oven, 
with four automatic racks or trucks, which are run in 
and out at will by means of pneumatic cylinders. Each 
truck has a cylinder fixed under the frame, with a piston 
on a rod let into the rear wall and connected to the air- 
piping system. The air supply is obtained from a small 
automatic compressing plant, similar to those used for 
operating air brakes on tramcars. It consists of a com- 
pact air compressor directly connected to a small electric 
motor. Attached to the air reservoir and to the con- 
ductors supplying current for operating the motor is an 
automatic switch, so designed that when the air pressure 
in the reservoir drops below a certain figure the current 
is switched on, starting the motor. When the pressure 
is reached again the switch again shuts off the current. 
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Each end of the truck has a sheet iron face or shield, so 
as to close the oven whether the car isin or out. The 
details of the core-oven doors and trucks are shown in 
Fig. 9, page 350. : 

For mixing the sand there is a centrifugal mixing 
machine of the Sellers type, driven by a 3 horse-power 
electric motor. This ma- 
chine, with its motor, is 
mounted on a truck or HR 


| required, and working steadily without jerks, and without 
| slacking down, as is the case with some air hoists, on 
| account of the leakage of air from the hoisting cylinder. 


| there are two sets of heating and ventilating machinery, 


The foundry is heated by the hot blast system, and 


installed in separate rooms. Each room has a blowing 











lorry, so that it can be 
conveniently moved from | 
place to place. The sand : 
is delivered to the mould- ' 
ers by the narrow-gauge 
wagons. The sand mixing 
floor is paved with wood, BE 
while the core - making ij ; 
room has brick paving on 1 
a concrete foundation. 1 
The cleaning room con- 1! 
tains seven tumbling bar- {| 
rels or rattlers, and two {I 
roughing emery wheels 
for grinding off fins, «c. 
These are operated by a 
50 horse - power motor. 
There are also a set of 
pickling tanks, and a 
10-ton weighing machine. 
The tumbling barrels are 4 . 56 ! 
connected to a special up- 
take or chimney, in which 
a draught is created by 
an exhaust fan, the dust *%| 
being drawn off by the 
draught and deposited in 
a large separator or bin, 
in which the current 
of air is reduced. The 
machinery in the flask- 
making room is driven by 
a 7 horse-power electric ¢ 
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motor, and there are 
about thirty motors in 





all. 

The methods of trans- 
porting material may be 
briefly described. The 
narrow-gauge railway has 
already been referred to. 
The crane equipment is 
very complete. In the 
central bay are two 
Morgan electric travelling 
cranes of 65ft. span, with 
hoisting capacities of 10 
tons and 40 tons. Each 
is operated by a man 
riding on the crane. Each 
of the side bays is served 
by electric cranes of 5 
tons and 7 tons capacity, 
with a span of 32ft. 
There are also portable 
5-ton jib cranes, with a 
swing of 21ft., on alter- 
nate columns of the main 
central bay. These can 
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Fig 10. 





Core tor” 
3 botts | 








be shifted by the travel- 
ling crane from column to 
column, according to the 
requirements of the work, 
every column being fitted with the necessary attach- 
ments for the pintle and step bearings. This arrange- 
ment enables the cranes to be placed in the most 
convenient locations to suit the work in hand, while the 
extensive use of the jib cranes leaves the travelling cranes 
free for the general heavy work. In the cleaning room 
is a 10-ton electric travelling crane of 47ft. span. The 
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CAST IRON FITTINGS 


fan, 14{t. diameter and 7ft. wide, directly connected toa 
35 horse-power motor. The current of air drawn in by 
each fan passes over steam coil heaters with 27,500 square 
feet of heating surface, and is discharged by the fan 
through a long main pipe of sheet steel, which extends 
through the building. From this extend smaller branch 
pipes, having nozzle-shaped apertures, which discharge 
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End of Cleaning House 
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CLEANING HOUSE AND FOUNDRY 


40-ton crane has four motors, the 5-ton and 7-ton cranes | 


have eight motors, and the jib cranes have three motors | factory distribution. The ventilation is assisted by large 
| 
no operators riding on them, but all the motors for 
travelling, traversing, and hoisting, are controlled by | 
hanging cords, which are handled by the men using the | lavatory in separate rooms. The lavatory, or wash-room, 
cranes. These machines have electric hoists instead of | is a large and well-lighted room, provided with four lines 
air hoists, giving very slight and exact movements when | 


each. The 5-ton and 7-ton cranes in the side bays have 






























Side of Fourary 


the air overhead with sufficient velocity to effect a satis- 


“Star” ventilators in the roof. The cubic content of 
the building amounts to 3,250,000 cubic feet. 
Adjoining the pattern room are the water-closets and 


with dressing-rooms attached, for the free use of the 
men. In this room are 300 lockers, about 6ft. high, 
built of iron frames and heavy iron wire netting. One is 
assigned to each man, for which he deposits a sum 
sufficient to cover the cost of the key and of minor 
repairs to the lockers. The open construction of the 
lockers prevents the accumulation of dirt, and affords no 
lodging place for insects. &c. On Saturday afternoons 
the men take away theirsoiled working clothes, leaving the 
lockers empty, and they are then thoroughly washed out 
—with the rest of the room—by means of a hose. The 
closets and fittings are entirely of metal. 

The foundry superintendent has an office which has a 
bay window projecting out into the foundry, and as the 
office is raised above the level of the shop floor, an unin- 
terrupted view of the shop can be obtained from the 
windows of the office. 

The interior of the foundry is bright and airy. The 
roof contains 23,330 square feet of skylight, glazed with 
wire-glass, while the side windows and windows of the 
lantern roof have an area of 12,330 square feet. The 
lantern windows on each side are so connected that they 
can be simultaneously regulated as desired by simply 
pulling a chain. These windows, together with the 
heating and ventilating system which blows air into the 
building, enable the entire volume of air to be rapidly 
changed when castings are being shaken out, causing an 
unavoidable cloud of dust. The whole of the interior is 
painted white, which adds to the bright and clean 
appearance. 

Some of the cast iron fittings used in the building are 
shown in Fig. 10, while Fig. 11 is an elevation showing 
the end of the cleaning room and a portion of the side 
of the building. 

It may be interesting to note here that the works 
employ in all about 6000 men and women, and so many 
of these use bicycles for riding to and from work, that a 
special building has been erected for storing the bicycles, 
with men to watch and clean them. One of the interest- 
ing features in the machine shop is a huge bed-plate, 
20ft. by 120ft., set in the floor, and having T grooves 
for attachments. Upon this bed-plate are a number of 
tools, which are handled by the electric crane. Very 
large pieces of work, which it would be difficult and 
expensive to move from tool to tool for the various 
operations, are here mounted once and for all. The 
necessary tools are brought to the work and set in place, 
being attached either to the bed-plate or to the work 
itself. Various operations can thus be carried on simul- 
taneously, the tools including horizontal boring machines, 
slotting machines, drills, special milling machines, Xc. 

The tools in this shop are driven mainly by electric 
motors. The practice here is to use individual motors 
for the larger machines, and to group smaller machines 
upon shafts driven by motors. In the case of a motor- 
driven planer, the speed can be varied from 10ft. to 30ft. 
per minute by simply turning a hand wheel, and the 
machine can be reversed in six seconds at any speed 
without shock. In the hands of a skilful workman such 
freedom of manipulation is of great advantage, both in 
the quantity and quality of output. 

The works have in all some 500 motors, distributed 
over 100 acres of shop floors. Their use has been found 
of decided advantage in enabling the speed of cutting 
tools to be increased to the maximum which the tool 
steel will stand. The machining qualities of cast steel 
vary with different castings, and by the use of variable 
speed motors the machinist is able to increase the speed 
of his particular tool until he gets the highest speed 
under which the tool can be kept in good condition. By 
the use of an ammeter, also, an exact measure of the 
work done or power consumed by each machine is readily 
obtainable. This is very difficult to obtain where power 
is transmitted to the machines by belting. The motors 
are of 250 volts, operated upon a three-wire system, so 
as to include motors and incandescent lamps upon the 
same circuit. 








BATTERSEA CENTRAL ELECTRIC-POWER 
STATION. 


On Saturday last the electric-power station which has been 
built by the Battersea Borough Council to supply current for 
the neighbourhood was formally opened with considerable 
enthusiasm by Mr. A. M. Torrance, chairman of the London 
County Council. The whole of the work has been executed 
by the Council’s own men at a cost of £152,000, and, as 
far as possible, British materials have been employed. The 
scheme of distribution, together with the installation, has 
been carried out by Dr. A. B. W. Kennedy, F.R.S., the con- 
sulting engineer to the Council, and the station has been 
erected under the supervision of Mr. J. T. Pilditch, borough 
surveyor, from the designs of Mr. C. Stanley Peach, 
F.R.1.B.A. The buildings are situated at the junction of 
Lombard and Holman-roads, the ground acquired covering 
an area of 47,600 square feet, of which only 26,600 square feet 
are at present utilised. As will be seen from the illustrations 
no attempt has been made at architectural beauty, the 
buildings being of a plain and substantial character, albeit 
eminently suitable for their requirements. The buildings 
comprise offices, engine-room, 90ft. by 71ft.; boiler-house, 
123ft. by 64ft.; coal store, 8Oft. by 64ft.; battery-room, 63ft. 
by 20ft.; and ample stores for the mains department and meter- 
testing room. The chimney is octagonal in shape, measur- 
ing 25ft. Gin. by 25ft. Gin. at the base, and 13ft. Gin. by 
13ft. 6in. at the top; it is 194ft. high above the ground, and 
the foundation is 28ft. below the street level. The total 
height of the shaft from bottom of the foundation to the top 
of the cap is therefore 222ft. It is built upon an octagonal 
block of concrete 10ft. thick. 

For distribution the continuous-current three-wire system 
has been adopted, with a constant pressure of 460 volts 
across the outer conductors of the mains, the lamps being 
served by current at 230 volts. The plant at present installed 


is intended to supply 45,000 eight candle-power lamps, with 
the addition of the street arc lamps connected to the mains. 
This represents about 17,000 eight candle-power lamps and 
240 arc lights. 





of double wash-bowls. There are also four shower baths, 





The boiler-house contains at present four Babcock water- 
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CORE OVEN TRUCKS AND DOORS 


(For description see page 349) 
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Core Oven Details. 











tube boilers. They are made higher than usual so as to give 
the maximum amount of steam for minimum floor space. 
Each boiler is designed to evaporate at the normal rate of 
working 11,0001b. of water per hour into steam at 200lb. 
pressure per square inch, but when necessary it can be fired 
at a higher rate, so as to give an evaporation of from 
12,000 Ib. to 14,000 lb. per hour. Each boiler consists of 
eighteen tube elements, each element or section having twelve 
steel tubes, din. diameter and 15ft. Gin. long. The boilers 
are to be fed by Babcock and Wilcox chain-grate stokers, two 
to each boiler. Power to drive the endless chains is derived 
from overhead shafting operated by two 10 horse-power 
engines by Reavell and Co., Ipswich. The products of com- 
bustion, after leaving the boilers, pass through a Green’s 
economiser containing 256 tubes. Above the boilers a coal 
store has been constructed, which is capable of holding 
about 1000 tons of coal. The coal from this will be fed down 
into the hoppers of the stokers by means of shoots controlled 
from the boiler-house floor. The coal will first be allowed to 
fall into a measuring box, the number of times this box is 
filled being registered on a counter fixed to one of its sides. 
From the lower mouth of the box the coal will fall through 
the shoots into the hopper of the mechanical stoker, from 
whence it will be fed direct on to the boiler grate. 

The engine-house is a well-lighted and lofty building. At 
one end is the main switchboard, placed on a gallery. From 
this gallery other galleries run along either side of the engine- 
house, giving access to the platforms cof the engines and to 
the main steam pipes. The plant at present in the engine- 
house consists of two balancing sets, each with two dynamos, 
and three main sets. Each of the balancer engines develops 
150 indicated horse-power, and each of the two dynamos 
driven by the one engine has an output of 46 kilowatts. The 
dynamos can be adjusted to give this output at any voltage 
between 230 and 280 when running at the normal speed of 
460 revolutions per minute. These machines work between 
the middle wire and either of the two outer conductors of 
the three-wire system. The two balancing sets are placed 
nearest to the switchboard gallery. Next to them are two 
360 indicated horse-power sets and one set of 575 indicated 
horse-power. These are the main steam dynamos, which are 
connected between the outer conductors of the system. The 
dynamos of the 360 horse-power sets are designed for an out- 
put of 192 kilowatts at any pressure from 460 to 560 volts 
when running at the normal speed of 355 revolutions per 
minute. The dynamo of the 575 horse-power set is designed 








for an output of 400 kilowatts, which it will give between the 
same limits of pressure regulation as mentioned above for the 
360 horse-power set. Its normal running speed is 325 
revolutions per minute. 

The engines and dynamos have been supplied by Mather 
and Platt, Limited, Manchester. The engines are Willans 
and Robinson’s central valve pattern, and are of the usual 
vertical triple-expansion tandem three-crank type. Each engine 
in the station is provided with its own condenser, but con- 
nections are also made to a main exhaust pipe 24in. internal 
diameter, which is led round the side of the engine-house 
and is connected to a vertical pipe running up the chimney. 
The dynamos are of Mather and Platt’s multipolar type; 
those on the balancer sets having four poles, and those of the 
two larger sizes four poles and six poles respectively. On 
the switchboard the arrangement of the switches makes it 
possible to run all the dynamos in parallel at the same 
pressure on all the feeders, or when it is necessary part of 
the plant can be run at one pressure on the short feeders and 
the remainder at a higher pressure on the longer feeders. By 
means of pilot wires and feeder voitmeters the pressure at 
each one of the feeding points can be read at the station and 
kept at the proper figure. 

The switchboard is also fitted with auxiliary apparatus for 
controlling two batteries of accumulators. For assisting in 
the charging and discharging of these batteries two special 
sets, each comprising a motor coupled to a 20-kilowatt shunt- 
wound dynamo, have been provided. These boosters raise the 
normal switchboard pressure by the necessary amount to 
force current into the battery, or by being reversed it supple- 
ments the discharge when the pressure on the battery terminals 
has dropped below the switchboard pressure. In addition, 
there is a small motor coupled to a dynamo which is placed 
in a partitioned-off space at the end of the battery room, and 
which is used to charge any individual cell whose condition 
may require such treatment. The three booster sets have 
been made by the Brush Electrical Engineering Company, of 
Loughborough. The switchboard and boosters have been 
supplied by the Edison and Swan United Electric Light Com- 
pany, Limited. The two batteries of accumulators have been 
supplied by the Hart Accumulator Company, Limited, Strat- 
ford, EK, Each battery consists of 140 cells, and has a total 
capacity of 1000 ampére hours. The batteries will enable the 
steam generating plant to be shut down during times of very 
light load, and in that case the whole of the energy required 
will be supplied from the batteries. The whole of the pipe- 





work in the station has been supplied by the Sir Hiram 
Maxim Electrical and Engineering Company, Limited, of 65, 
Gracechurch-street, E.C. 

The distributing mains are laid on the solid system. Two 
sizes of mains have been used. In the larger size each of the 
outer conductors consists of a cable having a sectional area 
of 0°15 square inch, while the middle wire cable has a section 
of 0:08 square inch. In the smaller size of main the sec- 
tional areas are 0*1 square inch, and 0:08 square inch for the 
outers and the middle wire respectively. The cables them- 
selves are insulated with vulcanised bitumen, and finally pro. 
vided with a braided yarn covering. The arc lamps aro 
supported on nicely designed, and not too ornate, cast iron 

illars. 
. The excellent photographs from which our illustrations 
have been produced were taken by Mr. 8S, Applegarth, 
Lavender-hill, Clapham Junction. 








DOCKYARD NOTES. 





For sheer folly few things will beat some of the utter. 
ances by the daily Press anent the Cobra disaster. The ship 
may have broken her back, or as most naval men incline to 
fancy, struck some obstruction. It is legitimate enough to 
hold either belief. But some of the daily Press having sighted 
sensation in a “ broken back '’—with the glorious exception 
of that daily which discovered the whale—have gone against 
destroyers and torpedo boats of every sort and kind. Even 
this might be legitimate on occasion, if only the critics gave 
evidence of having even seen destroyers. Most, apparently, 
have neither seen destroyers nor the Cobra’s survivors. So 
long as naval men adhere to the striking-a-wreck theory, it is 
unwise for critics to proclaim other views too positively. The 
Cobra was built by Elswick with great care and considera 
tion, and closely followed Admiralty requirements as to 
structure. It is at least possible that Sir William White, 
Mr. Watts, and the others employed in designing the Cobra, 
know as much or more about the work than some of their 
self-appointed critics. Fragile, destroyers must ever be, but 
to impute shoddy manufacture is as unjust as it is ridi- 
culous. 





Tue division of the Mediterranean Fleet that was at 
Dunkirk has coaled at Cherbourg, whence it proceeds direct 
to Toulon without a halt by the way. Presumably the ships 
will go at a very economical speed, for the trip will tax their 
bunkers a good deal. One at least of the trio has a reputa- 
tion as a * coal-eater,” and all three belong to the era when 
coal capacity was little worried about in France. They have 
changed all that now for the new ships. 

Tur Russian cruiser Variag is en route for the “ Pacific 
Fleet,”’ as Russians, with perhaps a little unconscious irony, 
always term their squadron in Chinese waters. 





THERE are now eight submarines at Cherbourg, of which 
five are submersibles. The boats are Morse, Algerien, 
Francais, submarines proper; Narval, Sirene, Silure, 
Espadon, and Triton. The last four, however, are doing 
trials or preparing for them, not in regular commission. 





Tue French torpedo boat No. 124 has been lost off 
Sanguinaires, in the Mediterranean, after collision with No. 
139, 





Tur French submarine (Goubet has made an eminently 
successful run of several hundred miles at a mean speed of 
twenty miles an hour. She was not submerged at the time, 
as the trip was from Toulon to Paris by rail. Carefully 
edited, there is, here, fine material for a sensational paragraph. 





From a French newspaper in re the Dunkirk festivities : 
“The Tsar has signified his admiration of the French fleet. 
Unhappily, he was unable to take part in any submarine 
evolutions. It is the bad weather which has prevented them 
and kept his Majesty from experiencing some unusual sensa- 
tions.” But for the weather the Tsar might have emulated 
King James the First of England, who was the last royalty 
to patronise submarine navigation, and the “ triumphant 
marvel of the twentieth century.” However, perhaps tke 
Tsar will get over the loss of those ‘“‘ unusual sensations.” 








NAVAL ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty :—Engineers:—G. H, Vincent, 
to the Vivid, additional, to date September 30th; A. S. W. 
Durston, to the Duke of Wellington, for the Berwick, undated. 


THe Port or St. PererspurG being still served by only one 
grain elevator which belongs to a private company, and is ic- 
adequate for the requirements of the local grain trade, tke 
Ministry of Public Works, recognising the necessity of ameliorating 
this state of things, has decided to construct six new elevators at 
the port. Two of them will work in connection with the Nicholas 
Railway, two with the Moscow-Windau-Rybinsk line, and two to 
serve the New Northern Railway. Desirable as is the establish- 
ment of these additional elevators, the scheme, says a consular 
raport, for their construction still remains on paper. 

ANoTHER ViEW OF AMERICAN ComPetiTION.—Mr. Charles b. 
McLaren, M.P., who is connected asa director with many of the 
largest and most important iron and steel concerns of the country, 
does not appear to share the dread which many people express 
about American competition. orm at the annual meeting of 
the shareholders in the Sheepbridge Coal and Iron Company, 
Limited, held at Sheffield on the 30th ult., Mr. McLaren declared 
there was really no cause for alarm. His opinion is that the day is 
at hand when the Americans will find they have to settle their own 
differences between capital and labour very much as has already 
been the case in England. In his opinion, when labour, which is 
beginning to assert itself, is more highly organised in the United 
States, our rivals there will not find it so easy to send iron and steel 
into this country, In spite of the talk one hears on every side 
about the effects of transatlantic competition, Mr. McLaren, who 
is in a unique position for knowing, declares thatthe iron trade has 
not as yet been seriously touched. He pointed out, however, one 
way in which this fear of American competition had its beneficial 
uses in this country, that was in calling the attention of iron 
makers to American methods. One of these he instanced as having 
been adopted by the Sheepbridge Company in their new pipe plant, 
which, he stated, was the best in this kingdom, while there was 
only one as good in the United States. The company’s new blast 
furnace he further claimed to be one of the most beautiful pieces 
of mechanical ingenuity to be seen anywhere, It represented the 
very latest development of American electric power as applied with 
the object of reducing labour costs to a minimum, There was not 
another furnace of the kind in Europe, 
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Like most of the dynamos they construct, it is wound may be used. The bore of the pole pieces is 36}in. 
so that it may be used either for lighting or for tramway roa when of the armature Soin. so that Py os 
work. For lighting it is used as a pure shunt machine is jin. This large air-gap assists in preventing sparking 
with a voltage that may be adjusted to what may be when heavy overloads are suddenly cut out by the circuit 
desired from 440 to 550. At the speed of 380 revolutions | breakers in tramway work. The field yoke is in annealed 
and 500 volts at full load of 400 ampéres or 200 kilowatts | cast steel, split horizontally, and the magnet cores, which 
the ampére turns of the shunt winding is 68,000. For are 14in. square, are cast with the ring. Fig. 3 shows 
tramway work the field winding is compound, and the that in the casting a hollow pocket, open to the outside, 
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ELECTRIC MACHINERY AT THE GLASGOW 
EXHIBITION, 
No. 1V} 


Aone the youngest of British electrical manufacturers 
are Messrs. D. Bruce Peebles and Co.; but heges 
in regard to magnitude of output they seem to be well 
abreast of their Scotch competitors, and in respect of 
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solid compact design, excellence of workmanship, and 
tidy, handsome outward finish, their generators and 
motors will bear comparison with the best in Europe 
within the limits of the types they supply. They confine 


Fig.! 











200-KILOWATT FOUR-POLE GENERATOR 


full load is 400 ampéres by 550 volts, or 220 kilowatts. | 
The excitation of the field is then 50,000 ampére turns in 
the shunt and 20,000 in the series winding. The full-load | 


| efficiency is between 93 and 94 per cent., the combined | 





























Swarm 


and 13in: wide, by a thickness tapering from lin. to jin., 
is left down the centre of each magnet core. This con- 
struction gives rudimentary lamination to the core, and 
at the same time is influential in helping the air-cooling 


| of the metal. 























Lugs & Feet 
DETAILS OF YOKE RING 


themselves at present to continuous-current work. Their 
works lie between Edinburgh and Leith, and they now 
employ about 400 hands. Extensions of these works are 
now being erected which will greatly increase the capacity. 


SECTION OF POLE RING 


efficiency of engine and dynamo being found by test at 
Bellis and Morcom’s works to be 824. In this test full 
load was run for twelve hours, and the temperature rise 
was found to be 38 deg. Fah. in the shunt field, 42 deg. in 
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Fig. 6—HALF-SECTION OF ARMATURE 


At Glasgow their principal exhibit is a dynamo direct- 
driven by a Belliss and Morcom vertical triple-expansion 
engine with cylinders 12in., 17in., and 24in. diameter by 
12}in. stroke, the speed being 380 revolutions. In 
another part of the hall they exhibit several motors. The 
design of these motors is on the same lines as that of 
the generator, and it will suffice to describe the latter. 
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the commutator, and in the armature 29 deg. at the 
driving end and 37 deg. at the commutator end. 

Figs. 1 and 2 give outside views of this dynamo ; Figs. 
3 and 4 show the detailed construction of the yoke ring; 
while Fig. 6 is a fully-dimensioned half section of its 
armature. Itis a 4-pole machine and “ series-wave ”’ 


| the ring is turned and fitted in place. 





winding is employed, so that either two or four brushes 


The pole pieces are bolted on. The four pole pieces 


| are in the first place formed by turning a complete ring. 
| This ring is shown in elevation and cross section in 
| Fig. 5. 


The section A B explains how four rectangular 
openings, 10in. by 8in., but of tapered form, are cast in 
the ring. Between these come the four pole pieces, 14in. 
wide ; and two bars of metal along the sides of each open- 


| ing form a metal bridge between each pole piece and its 


Sometimes these bridges are cut away after 
Sometimes, how- 
ever, the ring is fixed in solid without splitting, thus 
leaving a continuous metal band surrounding the arma- 
ture, each pair of contiguous magnet cores being then 
connected by two magnetic bridges. The section of each 
such bridge is 2in. deep by a thickness tapering from 
2in. to din. 

This, of course, must necessarily involve considerable 
magnetic leakage, that is to say, a proportion of the 
magnetic flux does not pass through the armature and is 
non-active in generating E.M.F. Itissaid that the presence 
or absence of this magnetic short-circuit or shunt does not 
affect the voltage generated at a given speed. The ex- 
planation must be sought for in the fact that it diminishes 
the magnetic resistance of the field circuit, so that the 
same electrc-magnetic force or ampére turns produces a 
larger magnetic induction. The decrease of the induction 
through the armature, effected by the introduction of 
such a magnetic bridge, is theoretically small, if the 
air-gap be large, as in this machine, if the magnetic 
resistance of the bridge be large compared with that 
through the yoke, magnet cores, and pole faces, and if 
the magnetic intensity in the cores be much below 
saturation. 

An auxiliary magnetic winding ensures sparkless brush 
collection, from zero up to 25 per cent. overload without 
shift of the brushes. 

The outside diameter of the yoke ring is 63in., while 
its width is 82in. The coils are wound upon cast iron 
formers. They are insulated with mica cloth, oiled linen, 
and oiled fibre, and the insulation is tested with five 
times the normal working E.M.F. Each coil is baked 
at 150 deg. Fah. for three days before being put on the 
machine. The same oven temperature is used for baking 
the armature, whose core consists of tooth-slotted Swedish 
plates °022in. thick, with varnished paper insulation, 
packed up under hydraulic pressure to a length of 15in., 
inclusive of three ventilating ducts, each jin. wide. 
Curved fan vanes are placed in these ducts, and specially 
effective cooling appears to be secured by the ventilating 
currents so produced. The inside diameter of the arma- 
ture core is 15in. It is mounted on a very substantial 
cast iron spider, with ample keying to the shaft, which 
has 6in. and 64in. diameters at the two ends of the spider. 
There are 195 slots in the core, each carrying two con- 
ductor bars, and each 23in. deep by ‘28in. wide. The 
slot is lined with mica cloth and waterproof composition. 
Each bar is carefully braided with oiled tape and mica 
cloth; and each is composed of thirteen strips ‘14in. wide 
by ‘O7in. thick, the strips being separated by paper. 

The commutator of 195 bars is 22in. in diameter by 
llin. face width. Reference to Fig. 3 will show the solid 


neighbour. 
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fashion in which the bars are held to the split body. The 
bolting of the two halves of the body is performed when 
the whole has been well warmed and the 195 bars pressed 
to the true diameter by a ring forced on by a hydraulic 


ram and removed only after the whole has cooled down. | 


The commutator is insulated with mica between the bars 
and with a composite mica and paper insulation at the 
ends. Reaction carbon brushes are used, each carbon 
block having a width of only jin., and each being inde- 
pendently pressed down by a light spring. This small 
surface ensures good and continuous contact, and corre- 
sponds with the best modern practice. The current 
density through the brush faces has a maximum of 40 
ampéres per square inch. In the field windings it does 
not rise above 800, and in the armature not above 1500 
ampéres per square inch. 




















ture and an internal 10-pole rotating magnetic field. Thus 
the speed required to run in synchronism with the above 
supply current is 600 revolutions per minute = 10 per 
second. It is not a pure induction motor, the field being 
excited by 620-volt current taken from the continuous 
generator through two slip rings shown to the right hand 
of Fig. 1. The diameter over the pole faces is 3lin. 

The generator is 6-poled, the magnetic field being fixed 
and external, while the armature is slotted and drum 
wound, the winding being of flat copper bar. The dia- 
meter over pole faces is 24in. It is well ventilated by 
three series of ducts, and after six hours’ run on full load 
the temperature rise is not over 55 deg. Fah. Without 


change of brush adjustment, it runs sparkless from zero | 


to full load. It is a shunt-wound machine, giving an out- 
put of 65 kilowatts at 620 volts. The external diameter 








power developed is 5400 horse-power. All the engines aro 

single-cylinder, single-acting, of the Delamare-Deboutteville 

type, and made by the Société Cockerill, of Seraing, Bel- 
um. 

For some time considerable pcre | was experienced with 
the large quantity of fine dust from the local ores used, but 
this hindrance is now at an end. The gases are passed 
through two centrifugal fans, each 4ft. 9in. diameter, into 
which water is led to wash and cool the gases. The per- 
centage of dust is no longer a source of trouble, and has by 
these fans been reduced from 24 to0:1 gramme per cubic metre, 
They work quietly and well, and the water, well sprayed by the 
centrifugal action, furnishes very large and continuously wetted 
surfaces upon which the fine dust is deposited. The fans are 
worked by electric motors from the dynamos of the gas 
engines, and although they require 90 horse-power, they 
| supply sufficient purified gas for the use of all the gas engines 
| at the station. The gas first passes through one fan and then 
through the second. 











| THE NAVAL MANCEUVRES ANDI THE] NAVAL 
WAR GAME.* 
| THE great cruisers’ fight of the recent naval manceuvres 
was the subject of a big naval war game played recently at 
| Portsmouth. This mancuvre battle, it will be remembered, 
| was between twelve cruisers of the “X” fleet and eight of 
the“ B.” The ships encountered each other somewhat unex- 
pectedly on a hazy day. Both were in line ahead, and“ X ” 
cut the *B” line. The umpires eventually awarded three 
| ships out of action to “‘X” and four to “B.” Tested out 
by naval war game, this battle, which was a very close range 
affair, left nothing to ‘“‘ B”’ and not much to “ X.” 
Subsequently, the battle was carefully re-played with the 
| same ships, but certain modifications were allowed. Both 
| fleets were to be in cruising formation at sighting, but the 
order of the ships was left to the choice of the rival 
“admirals.” In the manceuvre battle the ships on both 
sides were, according to the somewhat foolish naval custom, 
arranged, not by power, speed, or value, but by seniority of 
the various captains. As both fleets had seven different types 
of ships, the added complication can be imagined—the turn- 
ing circle of ships like the Arrogant being only a third 
of that of the Diadem class. Speeds, too, in ‘X"’ fleet 
varied from 194 to 15 knots, while in both the gun powers of 
different ships were very unequal. In the war game fight 
under notice, the “‘ admirals” were allowed to arrange their 
ships in whatever order seemed best to them. The ships, 
with the maximum speeds allowed them, and the relative 
gun power (broadside) reduced to the units system now em- 
| ployed, were as follows :— 





“NX” Fleet, 
Port division ag SS 
| Diadem | ‘ P ‘i 
Wishe  | eRe von: ke be ae ree 
| Narcissus } 15 9 
} ht. Immortalite ‘ inlet SP te 
| Hawke .. | > eae 
Furious | ¢ 
| Arrogant / ~ 19} 44 
Retributivna | 
| _ Rainbow ' 18 3} 
u®: Pelorus } ‘ 
* Pactolus j - 14 
ew™ Mersey .. Be ss cs: Sek eee 
ne 


< 


Total for twelve ships... .. 2. .. .. «2 «2 oc @ 
The “ X” admiral elected to fly his flag in the Mersey, at 
the end of the'line,where he could superintend operations 
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The end bearings are spherical, and are lubricated by 
loose rings. The bushes are of phosphor bronze lined 
with Babbitt metal. Altogether the machine is, as before 
said, one the construction of which reflects high credit 
on the makers. 

Although the Lahmeyer Elektricitiits Gesellschaft 
have contented themselves with a small floor space for 
their stand in this Exhibition, their reputation in this 
country, as well as abroad, will secure ample and respect- 
ful aitention to their exhibit. The chief feature of it is a 
rotary transformer of three-phase to continuous current 
of 65-kilowatt capacity. This machine we show in side 
and end elevation and section in Figs. 1 and 2. The 
machine consists of an ordinary type three-phase motor 
and an ordinary type continuous-current generator set 
upon the same shaft, running in three main bearings, the 
middle bearing coming between the motor and the 
dynamo. The left-hand part of Fig. 1 shows the 
generator; the right-hand the motor. In Fig. 2 the motor 
is shown to the left of the vertical centre line, while to 
the right of the same line is represented the continuous- 
current generator. The motor is “synchronous,” and is 
designed to receive three-phase alternating current ofa fre- 
quency of 50and at 120 volts. It has a fixed external arma- 





LAHMEYER ROTARY TRANSFORMER 


of each side of the machine is about 4ft., and the total 
length occupied by the machine over the outside bearings 
is Sft. 9in. 








BLAST FURNACE GAS ENGINES AT DIFFER- 
DINGEN 


GEN. 


In our issue of December 8th, 1899, we illustrated the gas 
engines working at these large iron and steel works, and gave 
a plan of the Central Station. Our representative has 
recently had the opportunity of visiting the important iron 
ore centre in Luxemburg. It contains many blast furnaces 
and steel works, and a considerable number of large gas 
engines working well with blast-furnace gases, and often with 
only a moderate quantity of lubricating oil and cooling water 
to the jackets. Gas engines up to 1200 horse-power, with 
four cylinders, are at work, and also many of 600 horse- 
power. 

We give above a reproduction from a photograph 
recently taken of the central electric and blowing engine- 
house. In one large building there are three gas engines 
each of 600 horse-power, and each driving a dynamo direct, 
and also six 600 horse-power gas engines of the same dimen- 
sions, coupled to six blowing cylinders for providing air for 
the furnaces at half an atmosphere pressure. Thus the total 








Swain 






without much risk of interference, a wise enough step in view 
of the difficulty entailed by handling so large a fleet—the 
most numerous yet operated in a war game. 


* B” Fleet, 


Edgar. .. .. BO ne ae ae 8k ee 
Ariadne \ 19} 8 
Amphitrite Bear pigegh en ee 
Minerva .. .. 18 4h 
Hyacinth ee ee ae. 
bss on ** Me Be cs «9 «se ot © 
Andromache .. Sa Sa 
Pandora .. 18 iy 


Gun units, total for eight ships - 444 


It will be noted that according to this computation, which 
reckoned a 9°2 as equal to two Gin. in shell fire value—a full 
allowance—‘ X’ had a heavy gun fire superiority, while 
“B” has a speed advantage. This advantage the “ X ” com- 
mander did not trouble about at all, as an inspection of the 
positions will show. Thisignoring of the supposed advantages 
of speed was in itself promise of an interesting fight, and the 
result did not disappoint anticipations. By general consent 
the battle was the most interesting yet played. : 

It was mutually arranged that “X” should be in two 
divisions when the ships sighted each other, which they did 


ai Norg.—In the illustrations all the ships appear in closer station than 
they were actually, for the sake of clearness. 
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(as in the manoeuvre fight) at_about 5000 yards. “X” was | by gun ortorpedo, The Amphitrite, which had long incom- 
then steering due north; “B” north-west. Directly the | moded her consorts, was lost by torpedo ; so on “ X” side was 


screen representing the fog haze was removed, ‘‘ X " altered 
course four points, and got into single line ahead, an opera- 
tion that was not completed when fire was opened by “ B,” 


the Retribution. Finally, the three untouched “ X ” ships, 
| Rainbow, Mersey, and Arrogant, passed astern of the Edgar, 
| raking her badly. The Minerva made an effort to torpedo the 


which had edged in slightly. The “RB” ships concentrated | Diadem, but missed, and got put out of action by gun fire. 
on the Niobe and Diadem, while the “X,” acting on strict | The Ariadne, much reduced in speed, and being in a position 
orders, did not concentrate but fired individually on the whole | where the Furious could torpedo her without risk of return, 


1 A : 
2» “Arrogantix) 


Ly » Rainbow (y) 
Palorus (A) 


Pnarcissus (4 


Immortalité 
(x) 


Fox (B | KF Furious (0 


«al, Mereey (X); Niobe (X) 


Amphigiteo™ Pd 
(8) Minerva PY tution * | 
’ Hyacinth(B, a dromache (8), | | 
( Diadem (x) Pandora (8) , 
> Hawke(X) 


THE BATTLE AS FOUGHT IN THE MANOEUVRES 


ling; pairs of small ships being directed to act on one hostile 
vessel, so that, as far as possible, each hostile vessel should 
receive about the same amount of fire. No immediate results 
were apparent from this policy, whereas the Diadem of “ X'” 
fleet was rather badly hit and temporarily unmanageable. 


On this “B” immediately altered course sixteen points, a | 


seemingly fatal error, for it entailed the masking of several 
ships, and so greatly increased the difference in fire values. 


On the other hand, there was a certain brilliant boldness | 


about the move. ‘“B” could not cross “ X’s”’ bows without 
losing his rear ships; by turning suddenly he stood, after 
turning, to be able to fling his entire force on the weak tail 
of “ X,” which the Pactolus and Arrogant—compelled to join 
late by the conditions of the actual battle—had hardly yet 
joined. In any case, too, the unmanageable and always 
badly steering Diadem stood by this means to be out of the 
fight for a while. 


had to strike, and so the battle 

was adjudged ended, the final 
itions being as indicated 
low, 

“sak Fox, of “ B” fleet, 
probably got away, while “ X” 
was left with The Diadem, 
Furious, Rainbow, Mersey, 
and Arrogant able to operate. 
The Immortalite was too in- 
jured to be of any service for 
some long while, and the 
Hawke was equally out of 
action, badly damaged by gun 
fire on the upper works, and 


ye 
Pactolus (x) 


: by the Minerva. 

The battle was fought under 
the new rules specially devised 
for big tactical games. A record 
was, as usual, kept as to the 
approximate loss of personnel, 
and in all except the three 
untouched “ X” ships it was 
| very heavy—so heavy that prize crews could have hardly been 

spared ; indeed, in some of the ships even ordinary navigating 
| crews would have been found with difficulty. This, by the 
| way, is one of those problems of naval warfare that is apt 
| not to be considered as it should be. 


| 


Ariadne (B) Edgar (@) “3 








INLAND NAVIGATION IN GERMANY. 





Ir is as yet uncertain whether the German Government in 
the forthcoming parliamentary session willagain bring forward 
the Bill to authorise the execution of the great canal scheme 
which the Kaiser is as equally determined shall be carried into 
effect as he has been in regard to the extension of the German 
navy. In the meantime, it is noteworthy that the Prussian 
Government is moving in another direction in the western 


Cae 


torpedoed in the extreme box | 


as a beginning, and later on to increase it to 8ft. 4in., and to 
construct forty-two locks 10ft. deep, 35ft. wide, and 282ft. 
long. Exclusive of the fourteen river ports, it is éstimated 
that the Moselle section would necessitate an expenditure of 
£2,882,500, of which by far the larger portion would be 
defrayed by Prussia. It is calculated that the second 
section, which relates to the canalisation of.the thirty-seven 
miles of the Saar from Ensdorf to the delivery into the 
Moselle, would represent a capital outlay of £650,000. No 
doubts are entertained in German technical circles that the 
undertaking would prove to be of a remunerative character ; 
and as an earnest of the confidence manifested by those 
interested in the scheme, it is stated that they have 
expressed their readiness to defray the whole of the 
expenditure out of private capital. The principal object of 
the proposal is to provide a cheap means of transport between 
the Rhenish-Westphalian coal basin and the rich iron ore 
deposits existing in Lorraine. In fact, the formation of a 
navigable waterway to the Rhine is considered to be neces- 
sary in order to place the German iron industry in a better 
position for competing with that of other countries, especially 
the United States, England, and Sweden. From the Teu- 
tonic point of view this will be more readily understood when 
| it is mentioned that Germany is becoming more and more 
dependent upon foreign supplies of iron ore, notwithstanding 
the fact that ore exists in abundance within her own borders. 
For instance, the imports of iron ore increased from 900,000 
tons in 1885 to 3,500,000 tons in 1898, Spain and Sweden fur- 
nishing 2,800,000 tons of the latter; whilst 4,100,000 tons 
were imported in 1900. On the other hand, the exports of 
iron ore from Germany advanced from 1,800,000 tons in 1885 
to 2,900,000 tons in 1898, and of this total France and Bel- 
gium alone received 2,800,000 tons, whilst 3,250,000 tons 
were exported last year, mainly from Lorraine and Luxemburg. 
The Germansstrongly complain of the extraordinary position of 
affairs which compels them to purchase Spanish and Swedish 
iron ore at a considerable cost—it is said the sum paid last 
year amounted to £3,000,000—whereas the French and 
Belgian ironmasters live upon the raw material obtained 
from Germany. It is expected that the annual amount now 
paid for foreign iron ore could to a large extent be retained 
in Germany by the establishment of an improved water- 
way between Lorraine and the Lower Rhine, which would 
enable the native ore to be cheaply transported to Rhenish- 
Westphalia. 

The existing means of communication is by rail, but this 
is considered to be much too expensive for the ironmasters, 
whose hopes are centred in an improved navigable way for 
the purpose of strengthening their competitive capabilities 











with other countries. The question of canalising the two 
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3°? Position (WAR GAME FIGHT) 


The “ X” admiral met this by altering course simul- 
taneously twelve points, leaving the Diadem to look after 
herself. The general result was that “ B” lost his: two rear 
ships, but one of them managed to torpedo the Niobe before 
she went down. 

Immediately after the rest of “B” fleet altered course 
together towards the north-east, and held in that direction, 
followed by “‘X” in chase. The Amphitrite had by now 
been badly hit, but as “B” had slowed down considerably 
she kept the line all right. The Fox also was in a bad way. 
“X,” overhauling “B,” lost the Narcissus, which, in 
common with most of the ‘“‘X” fleet, had above-water 
torpedo tubes loaded. One of these was hit, and the Nar- 
Cissus, totally disabled, dropped astern. 

“B's” design was still to get one or other of the 
extremities of the long ““X” line, but though the little 
Pelorus and Pactolus were knocked out, the tail was still too 
strong for him to attempt operations there. He made an 
effort then to get his five remaining ships on the head of “ X” 
line, an operation frustrated by the coming back of the 
Diadem, and for awhile the battle drifted north-west in 
parallel lines, the ships gradually closing as their gun power 
Weakened. On both sides ships dropped out totally disabled 
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SECOND POSITION (WAR GAME FIGHT) 
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POSITIONS AT CLOSE OF THE ACTION. (WAR GAME FIGHT) 


engaged the attention of local Chambers of Commerce and 
iron and steel works. The case in point relates to the pro- 
ject for improving the navigation of the rivers Moselle and 
Saar, and as the Prussian Government has now caused 
surveys to be made, it would appear that some idea exists of 
proceeding with the scheme at no distant date, either in- 
dependently of other proposed canals, or of including it in 
the comprehensive enterprise which failed to pass in the 
last session in consequence of the unbusiness-like attitude 
of a large number of members of Parliament. However that 
may be, the present proposal takes the form of the establish- 
ment of a navigable waterway, so as to provide adequate trans- 
port facilities for the products of the progressive industries 
of Lorraine into the inner parts of western Germany 
by the canalisation of the Moselle and the Saar, the intention 
being to afford accommodation for vessels of a carrying capacity 
of from 600 tons to 1000 tons. The scheme is divided into 
two sections, one relating to the Moselle and the other to 
the Saar. As far as the former is concerned, the length of 
river to be canalised is 186 miles, of which 149 miles are 
situated on Prussian territory, and 37 miles in Lorraine. 
It is proposed to make the depth of the river bed 6ft. Sin. 


part of the country, a locality which has for several years past | 





rivers has been discussed for so long that it may now be said 
to have advanced a stage further in view of the reported 
action of the Prussian Government, but whether the under- 
taking if eventually carried out will fulfil the anticipations 
entertained in regard to it isa matter which the future alone 
can decide. 








COPPER POSITION. 


THE copper statistics make it tolerably clear that the 
Amalgamated Copper Company is restricting shipments in 
order to maintain the price of the metal. But since the 
scare among the speculators, caused by the reduction in its 
dividend, consumers have bought little, and if they persevere 
in this course the combine will find its task become more diffi- 
cult everymonth. As a consequence of the receipt of only 6906 
tons from America, the new supplies for last month were on 
a smaller scale than since February, 1899. They reached 
16,043 tons, against a monthly average of about 21,000 tons 
for the previous year. But, on the other hand, the trade 
takings were only 16,649 tons, against an average of 20,750 tons. 
Visible supplies are now 24,765 tons, which is less than at any 
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RAILWAY MATTERS. 


Ir has been decided by the Reading Town Council to 
purchase the local tramway system. 


Ture Light Railway Commissioners have assented to a 
light railway between the railway at Holmtield, Halifax, and the 
village of Southowram. 


Tue new railway line from Moscow to Kreuzberg 
‘tukkum and Windau was opened last week. It is 1015 versts 
jong, and belongs to the Moscow-Windau-Rybinsk Railway Com- 
pany. 

Tur Northampton Town Council has decided by a 
unanimous vote to purchase the Northampton Tramway ('ompany’s 
uvdertaking for £37,500, Tnis sum includes the permanent way, 
stables, cars, and horses, 


OrL-BURNING locomotives are being introduced on the 
Southern Pacific, but are causing some complaint on suburban 
lines because of the noise made by the oil burner and the odour 
when the train is stopped at a station. 


Tut new Cheshire line of the Midland Railway has 
just been completed as far as Cheadle Heath, and will be opened 
at once for passenger traffic. The line runs from Heaton Mersey 
to New Mills, where it joins the main line to London, 


PressED steel cars are being turned out from the works 
of the Pressed Steel Car Company at the rate of over 100 per day. 
During the week ending September 13th the company informs us 
that it shipped 628 cars, an average of 105 cars per day. 


A COMPRESSED-AIR locomotive has been built at the 
Rome Locomotive Works at Rome, New York, for trial on the 
Brooklyn Rapid Transit Railway between Fulton Ferry and Navy- 
street. It weighs over 25 tons, and is said to have cost £7000. 


Tur receipts of the Eastern Railways of France from 
August 20th to August 26th of present year were, according to a 
Vienna report, 231,182f., which shows an increase of 45,9236. 
against the year before. From January Ist to August 26th of 
present year 6,082,775f. have been received, which is 3,932,247f. 
more than during the same period in 190), 


Tue electric tramecar service which has been under- 
* taken by the Portsmouth Corporation was inaugurated on Tuesday. 
When the service over the branch lines is completed there will be 
eighty cars in use. Including the purchase money awarded to the 
Provincial Tramways Company under arbitration, the new system 
will involve an expenditure of £630,000. The installation is entirely 
British. 


Towakrps the end of 1900 the total length of the Russian 
railways amounted to 32 762 miles, of which 27,303 miles fall to 
the share of European Russia. At the same time new lines in 
course of construction during the year represented a length of 
about 5000 miles. In 1899 only 29,670 miles of rail were worked, 
25,331 miles of these representing lines in Russia proper. Of new 
lines opened the most important was the Trans-Baikal section of 
the Siberian Railway. 

AccorDInG to the Railway Age, a company has been 
organised to build a railroad across Mexico. As planned, there will 
be two starting points on the Gulf of Mexico, one near Tampico, 
from which point the line will run to Tamaqunshale, San Luis 
Potosi, where it will connect with a line going from another point 
on the Bay of Tiaxpan, near Tamaqunshale. The lino will go due 
west through the State of Queretaro, Suanjunto, Julisco and Tepic 
to the Bay of Banderas on the Pacific coast, a distance of 500 
miles. 


Tue Board of Trade have issued the annual general 
report in regard to the share and loan capital, the traffic in pas- 
sengers and goods, and the working expenditure and net profits 
from railway working, of the railway companies of the United 
Kingdom for the year 1900. In regard to capital, it appears that 
the total amount returned as paid up at the close of 1900 was 
1176 million pounds, of which nearly 187 millions, or 16 per cent., 
was due to nominal additions on the consolidation, conversion, and 
division of stocks. 


Tue South-Eastern and Chatham Railway Company 
announces that on and from October 11th a through first-class 
carriage with Lits-Salon accommodation, will be run from Calais to 
Cannes, Nice, Ventimiglia, and intermediate stations in connection 
with the 11.0 a.m. service from London daily. An important altera- 
tion has been made in the starting stations of this service, viz :— 
The 11 a.m. train from London will start from Victoria, Holborn, 
and St. Paul's only,there being no departure from Charing Cross on 
and from October Ist. 


Tue train which conveys the Duke and Duchess of 
Cornwall on their tour through Canada is 730ft. in length, and 
weighs 595 tons. It consists of a day coach Cornwall and a night 
coach, for the om use of their Royal Highnesses ; the compart- 
ment car Canada; the sleeping cars Australia, India, and South 
Africa; and the dining car Sandringham—together with cars for 
the baggage and for the railway employés—nine coachesinall. The 
train is vestibuled throughout, so that communication without 
exposure to the weather is made from one end to the other. 


Tue following contracts have been made for the supply 
during 1902 of coal to the Egyptian State Railways :—W. Millburn 
and Co., Cardiff and London, 50,000 tons Cardiff second-class 
Admiralty coals, at 13s. 9d., f.o.b., per metric ton; Watts, Watts, 
Cardiff and London, 110,000 tons best Monmouthshire coals, 123. 1d. 
7 metric ton, f.o.b, at Newport, and 12s, 4d., f.o.b. at Cardiff, 

’enarth, or Barry. The metric ton gives an advantage of nearl 
14 per cent. in favour of the seller, as compared with the Eaglish 
ton, but the prices are very low as against present market 
quotations, 


Tue main section of the Croydon electric tramway, 
extending from Norbury to the borough boundary, was formally 
opened last week. The work, which it is estimated will cost 
altogether about £250,000, has been carried out by the Croydon 
Corporation, in conjunction with the Callendar Cable Company. 
The engines and cars have been supplied by the British Thomson 
Company, and the line has been leased by the corporation to the 
British Electric Traction Company for a period of twenty-five years, 
terminable every five years, the company paying 64 per cent. 
interest on all capital outlay. 


Tue Prussian Railway Administration has published a 
report on experiments in electric railway traffic on the Berlin- 
Wansee line and elsewhere. These experiments, it is said, have 
thown that electricity as a motive power for passenger trains is not 
inferior to steam, but that the cost is considerably higher. In 
fact, the main obstacle to the exclusive use of electricity for railways 
1s an economical one. The Railway Administration has declared 
its willingness to place lines suitable for electric traific at the 
disposal of any parties who would run trains at their own risk ; but 
no one has accepted the offer. 


_Commencine with the 1st of this month, the Great 
Central Railway Company has made arrangements which in some 
instances will reduce the time taken in the journey between the 
north and south of England on this system by about two hours. 
The 2.47 p.m, train from York to Sheffield will in future run direct 
to Leicester, vid Attercliffe curve, reaching Leicester at 5.21 p.m., 
and connecting with the 5.25 p.m, train from Leicester to Oxford, 
Southampton, &c., thus reducing the time occupied in the journey 
from Edinburgh, Newcastle, York, &c., to Oxford by two hours, 
Bristol two hours, Bournemouth one hour and ten minutes, and 
Southampton two hours and ten minutes, 


NOTES AND MEMORANDA. 


Accorp1né to the preliminary figures of the census of 
St. Petersburg taken last December, the total population amounted 
to 1,439,194 persons, 


THE gold yield of New South Wales for last month 
amounted to 30,076 oz., valued at £101,924, as compared with 
25,202 oz.., valued at £77,173, in Saptember, 1900, 

Ir is reported that the extension of the use of electricity 
in the Navy in place of steam for subsidiary purposes will be made 
the subject of a ceries of experimental tests in November next, 


Ar the Charlestown, U.S.A., navy yard it is reported 
that the largest anchor ever made has just been completed. It 
measures about 16ft. long, and will probably be utilised on’ one of 
the new battleships. 


WE understand that the meetings of the Civil and 
Mechanical Engineers’ Society, of which Professor Robert H. 
Smith is president, will in future be held at St. Ermin’s Hotel, 
Caxton-street, Westminster. 


Tue 30-ton armature, which lay in the Sheffield Canal 
for so long a time, and was ultimately taken to its destination at 
the Kelham Island Electric Power Station, is now being rebuilt and 
re-insulated. This has been rendered necessary by its long 
immersion in the water. 


THERE has been issued from the office of the Canadian | 


Engineer, Toronto and Montreal, a wall diagram on the metric 
system of weights and . The di ions of volume, 
length, capacity, and weight are given actual size, and there is 
also a table of the Engiish equivalents. 


WE have received from the Durham College of Science, 
Newcastle-on-Tyne, a copy of the calendar for the session 1901-1902. 
It is a well bound and copiously iadexed book of nearly 500 pages, 
which contains, over and above the matter usua'ly found in such 
publications, over 200 pages of examination papers. 


In the inquiry respecting the loss of the Cobra the 
jury returned a verdict that—‘‘The deceased men were drowned 
through the buckling of the Cobra in ten fathoms of water in the 
North Sea, the cause of the buckling being unknown.” The diver 
stated that the hull of the vessel had “‘ snapped like a cane.” 


THE new sloop Rinaldo was completed at Sheerness 
Dockyard last Friday, and out of hand as ready for com- 
mission, The Rinaldo has been built at a cost of £67,000, and is 
_—— with six 4in, and four three-pounder quick-firing guns. 
She has a displacement of 980 tons, and is fitted with machinery of 
1400 horse-power, propelling her at 13°5 knots per hour. 


WE are informed that the new owners of the Engineer- 
ing and Mining Journal, New York, have appointed Dr. David T. 
Day, head of the mineral resources department of the United 
States Geological Survey, to be editor-in-chief, and Mr. E. W. 
Parker, statistician of the Urited States Geological Survey, to be 
managing editor. 


Wiru reference to the forthcoming competition for self- 
propelled lorries for military purposes, it is announced that four- 
teen British firms, one Canadian, and one German firm, have 
signified their intention of entering vehicles. The trials commence 
on December 4th, and will take place in the vicinity of Aldershot. 
Prizes of £500, £200, and £100 will be offered for competition. 


EXPERIMENTS with a new submarine boat, invented by 
a Brazilian navy officer, have been carried out, says a Reuter 
telegram from Rio de Janeiro, before the President of the Republic 
with excellent results. The boat immerses itself and returns to 
the surface with great ease, keeping a horizontal position all the 
time. The Government has decided to have a larger boat built 
for the final trials. 


DurinG the month of September Scotch shipbuilders 
launched twenty-one vessels, of about 40,600 tons gross, as com- 
pared with twenty-three vessels, of 55,080 tons gross, in August, 
and thirty-one vessels, of 35,325 tons gross, in September last year. 
In the nine months Scotch builders have launched 206 vessels, of 
about 395,426 tons gross, against 356,685 tons gross in the corre- 
sponding period of last year. 


EnGuisH shipbuilders last month put into the water 
twenty-one vessels of about 68,180 tons gross, against thirty-one 
vessels of 118,878 tons gross, in August ; twenty-nine vessels, of 
73,547 tons gross, in September last year. For the nine months 
English builders have launched 206 vessels, of about 709,113 tons 
gross, as compared with 200 vessels, of 539,309 tons gross, in the 
corresponding period of last year. 


Amone the countries to which Russian produce is ex- 
ported, Germany occupies the first place in point of value of such 
exports, the United Kingdom ranking portion ge this respect. In 
1900 the value of Russian articles exported to the United Kingdom 
amounted to £15,462,987, constituting 21‘1 per cent. of the total 
of Russian exports in general, while those to Germany stood at 
£19,923,468, or 27°2 per cent. of the above total. 


Tue German budget for 1902 states that new appro- 
priations will be required for seven battleships and two large and 
three small cruisers, as‘well as for the renovation of dies Ghee: 
ing to the Siegfried type. Besides the new torpedo boats, a large 
and a small cruiser will be built. The cadet ship Gneisenau, which 
sank near Malaga in December last, will be replaced by another. 
An old cruiser will be reconstructed for this purpose. 


THERE were fifty-seven applications for the position of 
city engineer of Newcastle. At the last meeting of the Council 
seven of the ber were selected to appear before the com- 
mittee at the next meeting. The names are John Robert Angel, 
of Bermondsey ; John Bryce, of Partick; J. Rush Dixon, of 
Shoreditch ; Frederick J. Edge, Liverpool ; Samuel A. Pickering, 
Oldham ; William J, Steele, Bristol; and J. E. Swindlehurst, 
Coventry. 


CONSIDERABLE success appears to have attended the 
coal-boring operations near Dover. It is reported that Mr. Brady 
has querer eight workable seams, the thickest of which is 4ft., and 
one of which is the highest quality of steam coal. But the extent 
of the coal measures was not explored by Mr. Brady beyond 2222ft., 
and it is believed by the French mining engineers, who have 
experience of very deep mines in the Pas de Calais, that below this 
there will be found still more valuable seams. 


WE learn from a report of the British consul at Moscow 
that the market is in favour of British machine tools, especially the 
Scotch, but some German makes quite hold their own in competition 
with the British article. The general run of German tools, as also 
the American—which are admirable in construction—are ed 
by the Russian workman as a trifle too flimsy. A judicious com- 
bination of the British and American makes, which some British 
firms are now sending over, seems to be quite the right article for 
the Russian market. 


A PARLIAMENTARY paper was issued last week contain- 
ing a translation of the proposed new German customs tariff. For 
convenience the report coe been divided into two parts. The first, 
now published, includes the greater part of the articles of special 
interest to British commerce, while the second, to be published at 
an early date, will comprise the whole of the remaining items of the 
tariff. It may be mentioned that of the direct exports from the 
United Kingdom to Germany in 1900, valued at about £28,000,000, 











the articles covered by Part I. of the present return would account 
for no less than £25,000,000, 





MISCELLANEA 


Ow1ne to the scarcity of water in Yorkshire, a penny per 
bucket is being paid in Batley. 


In Western Australia there is a demand for competent 
mechanics in the building and other trades at Northam, Perth, and 
Dongarra. 


Mr. ANDREW CaRNEGIE Offers, subject to certain con- 
ditions, £15,000 to £29,000 to establish a Technical College ia the 
South of Scotland. 


Stream boilers under sidewalks in Chicago, Ill., are for- 
bidden, and must be removed under recent orders from Maycr 
oe It is not yet known how many boilers will thus Le 
affected. 


Tae Khedive having expressed a desire to inspect the 
great irrigation work on the Nile, which is rapidly approaching 
completion, Sir John Aird has arranged to leave for Ezypt early 
in December to make the necessary arrangements, 


In New South Wales the strike of the ironworkers’ 
assistants, which lasted some weeks, has been settled by reference 
to arbitration ; the men demand a uniform wage of 7s. a day, and 
the employers decline to give that wage t2 any except first-class 
men, others to have 6:. 


Last Saturday at Doncaster Mr. Rupert Evelyn 
Beckett, a Justice of the Peace, was fined £10 and costs for driving 
a motor car at a pace exceeding the legal limit. The police esti- 
mated the speed at which the defendant was travelling at between 
26 and 32 miles an hour. 


Tue Hull Corporation have obtained power by their 
Act of 1901 to construct a bridge across the river at Stoneferry, 
which will prove another useful means of communication between 
east and west, and will bring the number of bridges across the 
river up to six, five of which will be under municipal control. 


Tue Japanese Government has decided that the Fifth 
National Exhibition, to be held at Osaka in 1903, shall have an 
interaational character. The Department of Commerce and Agri- 
culture at Tokio has appointed as Exhibition Commissioner Mr. N. 
— the manager of the Eikoku Shogyo Zasshi at the Japanese 
capital, 


Tue articles of British production in which more 
business can be done at present in Russia, in spite of the keen 
competition of similar goods of German and North American 
origin, would seem to be electrical machinery and appurtenances, 
machine tools, hand tools, and cutlery, agricultural machines and 
implements. 


Tue electrical engineering department at the Yorkshire 
College has been enlarged since last session by the addition of a 
new building. There is an electro-motor room, an electrical cable 
jointing room, and a workshop. A large amount of electrical 
engineering plant of the latest description has also been added to 
the department. 


TuE foundation stone of the new bascule bridge which 
is to cross the river Hull, and will cost £30,000, was laid yesterday. 
The bridge itself will be built of iron and steel. Crossing the river 
midway between North Bridge and Sculcoates Bridge, Hull, it is 
situate between Scott-street, Wincolmlee, on the west side, and 
Lime-street, Jenning-street, and St. Mark-street on the east. 


Tue harbour at Emden has lately been enlarged and 
improved, so as to be able to receive the largest ocean steamers. 
The outer harbour is 11°5 metres deep, The channel of the Lower 
Ems will be deepened 10 metres from Emden and down stream. 
The outer harbour and the Lower Ems will be open for navigation 
all the winter, and is provided with all modern improvements. 


On ’Change in Birmingham yesterday, the Wages 
Board Accountants declared net average selling price for July and 
August as £6 17s., compared with £6 193. 2d. in May and June. 
Wages now fall 5 ag cent., making puddlers’ wages 8s 641, The 
production for July and August was 24,300 tons. The Unmarked 
Bar Association met to consider prices, but adjocrned for a week 
without doing anything. 


In Natal a few skilled platelayers are wanted on the 
railways. They must be from 23 to 40 years of age, and must 
have had at least five years’ experience on railways ; candidates must 
apply to the Agent-General for Natal, 26, Victoria-street, London, 
$.W., stating age, height, and experience, and enclose testimonials. 
In Cape Colony there is officially stated to be a demand for 
thoroughly skilled mechanics in the building trades, 


An International Fisheries Exhibition will be held at 
St. Petersburg in the months of March and April, 1902, accom- 
panied by an international congress for the discussion of questions 
relating to fisheries and pisciculture. A commission of Russian 
and foreign experts is toaward gold and silver medals and diplomas 
to successful exhibitors. The cost of the exhibition will be defrayed 
by a Government subsidy and by the Imperial Russian Fisheries 
Association, as well as by assistance from other sources, 


Amgrican capitalists have undertaken to develop the 
wood pulp industry along the north shore of the Gulf of St. 
Lawrence. It is stated that a Toronto and New York firm have 
recently purchased a timber tract of 500 square miles on the 
St. Marguerite River, and propose to build a large pulp mill, to be 
operated by ra transmitted from the falls. The mill will 
have a capacity of 150 tons of pulp a day, and will ship its product 
direct to Europe from itsown wharves. Altogether about £600,000 
will be invested. 


AN arm of the Birmingham and Wolverhampton Canal 
burst at Birmingham on Saturday last and caused great destruction 
of property, but fortunately no loss of life. In Newall-street the 
canal terminates in a wharf, and during the past week some exca- 
vations have been going on there. It is surmised that these 
weakened the embankment, which gave way. As soon as possible 
the escape of water fromthe canal was stopped by the closing of 
lock gates, but not before damage amounting to several thousands 
of pounds had been done, 


WE hear that the Wallsend Slipway and Engineering 
Company, which has been engaged almost continuously in convert- 
ing steamers belonging to the Eastern trade from coal to oil 
burners, has just finished this work on the Shell liner Trocas, The 
Trocas is a vessel about eight years old, and has hitherto burnt 
coal only. She is fitted with one of the Flannery-Boyd systems of 
oil burning, and in such a manner as to interfere in the least 
possible degree with coal-burning facilities. On a trial trip a 
change was made from oil to coal burning in thirty minutes without 
stopping the vessel, 


Tur London-Brussels telephone at last appears to be 
under fair way of realisation, the laying of the cable between 
Ramsgate and La Panna having been commenced on Friday last. 
In the early part of the year it was estimated that ication 
would have been established between the English and Belgian 
capitals in July last, but owing to the vagaries of ‘‘red tapesm ” 
and officialdom the carrying out of the project has been consider- 
ably retarded. It is, however, promised that the laying of the 
cable will be finished by the end of the present month ; not that 
the operation itself will take so long, but the entire length of the 
cable is not yet ready. As the weather immediately after the 
autumnal equinox is usually very favourable for such work, it was 
considered advisable to commence the laying of the cable as soon 
as the first section was ready. The cable will be laid in three sec- 
tions, and will be 400 kilometres long. 
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(For description see page 349) 
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FOREIGN AGENTS FOR SALE OF THE ENGINEER. 


AUSTRIA.—GEROLD anv Co., Vienna. 
F. A. Brocknaus, 7, Kumpfgasse, Vienna I. 
(HINA.—XELLY AND Watsu, Limitep, Shanghai and Hong Kong. 
FRANCE.—Bovvgeau AND CHRVILLET, Rue de la Banque, Paris. 
GERMANY.—ASHER AND Co., 5, Unter den Linden, Berlin. 
A. TwuiTMEyER, Leipsic ; F. A. BrockHavs, Leipsic. 
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|TALY.—LomscHeR and Co., 807, Corso, Rome ; Booca Frenns, Turin. 
J APAN.—KELLY AND Watsu, Limirep, Yokohama. 
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g§, AFRICA.—Gorpon anv Gorcu, Long-street, Capetown. 
R. A. THompson anv Co., 33, Loop-street, Capetown. 
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NEW ZEALAND.—Uprtow anv Co., Auckland ; Craio J. W., Napier. 
OANADA.—MonTREAL News Co., 386 and 388, St. James-street, Montreal, 
Toronto News Co., 4%, Yonge-street, Toronto. 
UNITED STATES OF AMERICA.—Inrernationat News Co., 88 & 865, 
Duane-street, New York. 
Supscrirtion News Co., Chicago. 
STRAITS SETTLEMENTS.—Ke.iy anv Watsu, Limirep, Singapore. 
CEYLON.—WisavaRtna anv Co., Colombe. 
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*,* Toe JAPANESR LINE-OF-BATTLE SHIP HatTsusE.—Our two-page 
supplement of the above may be had, printed on Japanese vellum 
paper, upon a roller, price 1s., by post 1s. 1d. 
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TO CORRESPONDENTS. 


*," In order to avoid trouble and confusion we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himsely, and stamped, in order 
that answers received by us may be forwarded to their destination. No 
netles one be tahen of semmmalentione which do not comply with these 


tions. 
*,* All letters intended for insertion in Tom Enonrvume, or 
ions, should be accompanied by the name and address of the 
not necessarily for ‘ication, but as a prog af good faith. No 
whatever can be of anonymous communi 
*,* We cannot wndertake to return drawings or manuscripts ; we must, 
therefore, request correspondents to keep copies. 


REPLIES. 


F. B. (Burnley).—It is quite impossible to answer a question so vague 
as yours. We assume that you want to know what is the loss by 
evaporation from a cooling pond. The loss will vary daily, almost 
hourly, with the temperature ancl dryness of the air and the force of 
the wind. 

C. B. B. (Hornsey).—The canal haulage system to which you refer con- 
sists in a trolley running along the tow-path and taking up current 
from overhead wires. There is a scheme on foot for installing electric 
haulage on the river Lea, but at present it has not progres beyond 
the stage of negotiations, and it har not as yet been definitely decided 
on what system it will be worked. 

A. J. A.—We do not think we have failed to understand you. We 
believe that, as we have said, the long-run expresses are comparatively 
few in number, and they appear to supply a want. ‘There are short- 
run expresses in abundance ; take, for example, the 50-mile runs to 
Bedford and Colchester, or the 36-miles run to Reading. Spend a 
couple of hours in studying Bradshaw, and we think you will sce that 
what you ask for is already provided. 

P. M. H. (Howth).—More than fifty years ago a Mr. Macintosh patented 
a screw propeller with flexible steel blades, “in such a manner that 
when made to revolve, the action of the water ia pressing against 
them to propel the vessel bends or springs their faces back so as to 
make them approach nearer to a disc at right angles to the axis.” 
For further particulars consult Murray's ‘‘Treatise on the Marine En- 
gine,” second edition, published in ‘‘ Weale’s Series ” in 1852. 


writer, 
notice 


INQUIRIES. 


RAMIE FIBRE. 
Sir,—I shall be obliged by the names of manufacturers of machinery 
for the bleaching, spinning, and weaving of ramie fibre. 


September 27th. Nemo. 








MEETING NEXT WEEK. 

Society or Enornexrs.—Monday, October 7th, at 7.30 pm., at the 
Royal United Service Institution, Whitehall. Papers. “ Preliminary In- 
vestigations for Water Supply,” by Mr. Sydney A. Hollis ; ‘ [rrigation 
Works in South Africa,” by Mr. J. Freebaira Stow. 
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SUBURBAN RAILWAY TRAFFIC. 


WE are within measurable distance of winter, and the 
service of suburban trains, always bad, will soon become 
quite disorganised. In no other country on the face of 
the earth would thousands of very busy men submit day 
after day to sit and wait and freeze in uncomfortable 
trains trailed out in long rows over miles of suburban 
railway lines. Their submission is due to the helpless- 
ness resulting from ignorance and old associations. No 
southern City man, at all events, has had experience of 
anything approaching to punctuality or speed. The 
memory of the oldest season-ticket holder on the South- 
Eastern Railway, for example, does not carry him back to 
the period when his daily train satisfied the conditions of 
the time-table for which he paid his penny on the first 
day of the month, and which he carries in his pocket 
more as a species of fetish than because it serves 
any usefui purpose. Since he held a ticket at a re- 
duced rate, because, being a boy in an office in the 
City he received no salary, to the present moment 
when minutes are worth sovereigns to him, his trains 
have been unpunctual ; and he is quite prepared to find 
that unpunctuality becomes worse and worse as the 
winter deepens and darkens and grows colder. His 
feelings, as, lying in bed, he hears the ominous reports of 
fog signals, are closely akin to those with which we may 
imagine an intelligent partridge would regard the first 
gun shots of September. Probably he will reflect that the 
partridge will be put quickly out of misery, and so far be 
the more blessed of the two. After all, is it really certain 
that there is no help for the suburban traveller? Must 
his trains by some inexplicable law of nature be always 
late? Isit a dreadful necessity that he should have to 
sit day by day half frozen for a couple of hours while his 
morning or evening train is travelling a distance of five or 
six miles? 

The amateur, goaded by his grief, writes to the daily 
Press, and demanding things which are really impossible, 
is very easily silenced by any traffic manager or chairman 
who takes the trouble to answer him. The fact is, how- 
ever, that much, though not all, of the suburban railway 
unpunctuality is due to the want of system, or to the 
system under which the traffic is conducted. We do not 
write without knowledge of the practical working of 
trains on suburban lines, and we assert as plainly as 
possible that the service might be worked much better 
than it is, provided sufficient pressure were brought upon 
all concerned, and intelligence took the place of red 
tape. It would perhaps be invidious to go into 
details, but nothing points a moral like an example, 
and dozens of them are ready to hand. Here is one. 
certain junction resembles two legs of a Y. A passenger 
train comes down the left-hand leg of this every morning, 
and follows the tail of the letter into the terminus, some 
four miles distant. The station-master at the end of the 
right-hand leg has a goods train to send away every 
morning. If the passenger train should be a couple of 
minutes late, he sends away the goods train, and detains 
the passenger train which follows it some ten minutes. 
A competent central authority would, of course, not per- 
mit this. In the United States an official named a 
‘train despatcher ” controls all the traffic of a district 
by telegraph. We have no desire to see the train 
despatcher installed in this country; but it is none the 





less desirable that a central authority should watch 
the working of trains, and detect. and correct the 
weak places. Those who understand the inner workings of 
an important railway system will be the most ready to 
support our argument that the conduct of traffic is largely 
dependent for its success on the central controlling brain. 
It must never be forgotten that, partly owing to the action 
of the Board of Trade, partly owing to public opinion as 
set forth in the daily Press, the paramount consideration 
is that there shall be no accidents. A most laudable 
desire, no doubt, but one which, were it worked in the 
wrong spirit, would give us no railways whatever. Every 
one, from the highest to the lowest, is trained to regard 
the incurring of the smallest apparent risk as a crime. 
The direct result of this is, that no energetic attempt 
is ever made to secure rapid transit. A driver will 
remain quietly outside a signal cabin without dream- 
ing of hurrying the signalman in his very leisurely 
operations. The signalman, in his turn, knowing that 
so long as his signal is at danger he is absolved from 
all responsibility, is in no hurry to take it off. In a fog 
or mist the desirability of not allowing trains to move 
at all is manifest to every railway official, particularly as 
he draws his pay whether the trains are standing or 
moving. The broad result as regards the public is that, 
instead of an energetic effort being made to fight the 
fog, every one succumbs. The best possible is not done, 
save on one or two railways which are not run but driven— 
for that is the proper word—on different principles. A 
noteworthy exception to the rule is the Great Eastern, 
the traffic on which is conducted with a punctuality 
worthy of all praise. 

Even when the weather is perfectly clear the 
suburban traveller suffers much evil at the hands 
of the railway companies. The defence of the man- 
agement is invariably that the terminal accommodation 
is wholly insufficient. That this is true to a considerable 
extent of many places both in London and the provinces 
we do not dispute. Here it is right to state that what 


we are saying applies not only to London, but to such 


important cities as Birmingham or Liverpool, with nearly, 
if not quite, as much force. But it is not the less true 
that a great deal might be done to make better use of 
the space available than is now done. It would be im- 
possible to render what we want to convey absolutely clear 
by examples within the limits of an article such as this. 
But we believe that many traffic managers will agree 
with us that the arrangement of points and crossings is 
often very inconvenient and a cause of delay. In the first 
instance a terminus yard has been laid out on a definite 
plan. By degrees additions have been made, and cross- 
ings and points have been put in where they would fit, 
and the result is that the working of the traffic is ham- 
pered by those unutterable abominations, cross-over 
roads. The in-coming train has to cross the track of the 
out-going train, or vice versd. The result is that the line 
has to be blocked for either the one or the other. This 
case may be cited as affording an excellent example of 
the working of what may be called safety red tape. The 
out-going train must not start until the in-coming train 
has crossed over. This is the rule, because there is an 
off-chance that the train in motion might over-run its 
block, and bring about a collision; but the train at rest 
is, of course, harmless. Instances are not unknown in 
which the starting of a train is delayed eight or ten 
minutes, although the crossing is not ten yards in front 
of it, and could be traversed in a minute. Matters 
are still worse, when two or even three roads have 
to be crossed by out-going and in-comingtrains. To alter 
existing arrangements would, no doubt, cause expense 
and some inconvenience for atime ; but the gain would be 
worth the loss. We get a little tired of hearing that by- 
and-bye ‘“‘ changes are to be made which will greatly im- 
prove the accommodation.” Another glaring defect in 
railway management is the running of more trains than it 
is possible to work with punctuality, and these, as a rule, 
not one-fourth filled. A species of madness for running 
large trains, and many of them, without ever asking 
whether they are really wanted or not, seems to affect 
some railway companies. We take it for granted that if 
atrain left London for Southampton every ten minutes 
someone would be found ready to travel by it, if only two 
or three persons. This is the principle guiding some 
managers in dealing with suburban traffic. 

Finally, we may say that a very great improvement in 
the working of suburban traffic could be effected provided 
every one concerned would do his best to bring about the 
required result. Under existing arrangements there is no 
sufficient stimulus to the requisite exertion. The traffic 
is got through somehow. At midnight there are, gene- 
rally, very few trains indeed where they ought not to 
be on the road. The men begin with a clean slate, so to 
speak, in the morning, and thenceforth the process of 
mixing up the traffic begins and flourishes. No one carry- 
ing on the work is specially interested in doing the work 
quickly. There is delay at the stations. There is delay 
at the terminus. There is want of push all through. 
After the best has been done that could possibly have 
been done, there must be some unpunctuality in winter ; 
but a determined effort and willing traffic managers, 
station-masters, engine-drivers, and signalmen, could work 
wonders. We fear there is too much truth in the state- 
ment made by an assistant traffic manager to the effect 
that labour as represented particularly by signalmen, 
does not see the least reason for going out of its way to 
make traffic work smoothly. The ablest traffic manager 
in the world can do nothing if the men under his orders 
are sulky or indolent, or resolved that they will do as 
little as they possibly can for a day’s pay. 


THE HEATING SURFACE OF LOCOMOTIVE BOILERS. 


In a recent issue of this journal Mr. Rous-Marten gave 
the heating surfaces of the boilers of a number of standard 
locomotives in daily use on British railways. The dis- 
crepancies in railway practice which these figures denote 
are startling. They have at all events greatly surprised 
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several correspondents. We find that engines with nearly 
the same cylinder capacity have heating surfaces varying 
by 100 per cent. In one engine twice as much heatin 
surface is provided as in another. The work done by al 
those engines is pretty nearly the same; and they all do 
it satisfactorily. If they did not, it is fair to assume that 
the type would not be reproduced. What does this 
difference in important dimensions mean? If 1100 
square feet are suflicient, why provide 2200 square feet ? 
If nothing less than 2200 square feet will do, how can 
the engine with 1100 square feet keep time? The answer 
to these questions is, in a way, quite simple; but it 
involves considerations of some relative complexity. We 
propose to state the facts in such a way that they may 
be readily understood even by those who are not very 
familiar with the practical working of railway traffic. 

In the first place, then, it must be accepted that all 
heating surface is not equally efficient. In the second 
place, that some heating surface is enormously more 
efficient than other surface; and, lastly, that there is 
very little difference between the engines named by Mr. 
Rous-Marten in the extent of the surface of the more 
efficient kind which they possess. Again, there are two 
boilers ; each is required to make 10 tons of steam per 
hour. One of these boilers burns one ton of coal in the 
process; the other burns a ton and a-half. Their values 
are equally satisfactory so far as the work of hauling trains 
is concerned. It is very necessary to avoid confounding 
working efficiency with economical efficiency, which are 
two totally different things. We do not, however, assert 
fora moment that the boiler with the largest heating 
surface must therefore be the most economical. Now, 
so much premised, let us proceed to consider the rela- 
tions to each other of the various parts of a locomotive 
boiler. It will be found that, notwithstanding the dif- 
ference in heating surface of the standard engines named 
by Mr. Rous-Marten, the grate surfaces are nearly 
always the saine. The standard grate area for an express 
passenger engine is 20 square feet. The width of the 
grate is, in all cases, limited to what can be got within 
the side frames, that is to say, to about 3ft. 3in. ; a length 
of 7ft. is about the most that can be conveniently fired. 
This gives a maximum of 23 sq. feet. The number of loco- 
motives with this area, working English lines is, however, 
very small as compared with the more usual 20ft. It will 
be seen that the difference is only about one-seventh, 
while the total heating surface of the bigger engine may 
be double that of the smaller engine. Again, the heating 
surface of the fire-boxes is not very far from being in- 
variably the same. Perhaps, again, the larger engine will 
have 10 per cent. or 15 per cent. more fire-box heating 
surface than the smaller locomotive. If we bear in mind 
that at least one-half of all the steam made is produced 
by the fire-box surface, it will readily be understood that 
the steaming powers of a locomotive may be very in- 
adequately expressed in terms of the total heating surface 
of the boiler. The great difference between the smal 
and the large boiler is in tube surface. Now the first 
foot in length of a tube makes more steam than all the 
rest of the tube together. Taking the grate area and the 
fire-box surface as fairly constant in all locomotives of 
the kind under consideration, we find that the steaming 
power of a boiler will be determined by the number of 
tubes directly, and only very remotely by their length. 
A tube 2in. in diameter and 14ft. long will make very 
little more steam than a tube of the same diameter and 
7ft. long. If we have two boilers, one with 1000 square 
feet of tube surface, the tubes being 7ft. long, and the 
other with 2000 square feet of surface, the tubes being 
14ft. long, the steaming power of the latter will not be 
10 per cent. greater than that of the former. But if we 
double the number of our 7ft. tubes instead of doubling 
their length, then, indeed, if the grate be sufficient to 
provide hot gas to fill and traverse the tubes, the 
power of the boiler will be nearly doubled, because the 
number of first feet of the tube length will be doubled. 
On British railways it is very difficult materially to 
increase the number of tubes, because the diameter 
of the boiler barrel is strictly limited. And it will 
be found that a very large part of the augmented 
surface, about which so much is heard, is provided 
by a considerable addition to the length of the tubes. 
This is usually added, not because the skilled and 
experienced designer thinks it will greatly add to the 
power of a boiler, but because the boiler barrel must 
be made very long to provide room for the wheels. 
An admirable example of this is supplied by the great 
six-coupled engine which we illustrate this week. In 
such an engine the tubes must be long, because of 
structural considerations which have nothing to do with 
steam-making. No doubt there is some economic gain; 
though not much, because long tubes usually require a 
smaller blast pipe than short tubes to maintain the 
draught, because there is more frictional resistance, and 
also the long tube becomes fouled or choked with soot and 
cinders more readily than the short tube. However, there 
is, “4 we have said, a small economic advantage, but not 
much, 

It is necessary to explain here, before going further, 
that under certain conditions of working the advantage 
claimed to be had from usingalong tube may be appreciable 
—when, for example, an engine is very heavily loaded and 
heavily fired, and the blast is very strong. The velocity 
with which the gases are dragged through the tubes is so 
great that the first foot or two of the tubes cannot 
absorb the bulk of the available heat, and flame is forced 
further along the tube. But these conditions are excep- 
tional ; and so it may be taken that unless care is taken 
to state the nature of heating surface of which the dimen- 
sions are given, the figures may be entirely misleading. 

The first foot of the tube next the fire-box is so much 
more efficient than the remainder, and the diameter of tubes 
being always about the same, it may be stated, broadly 
speaking, that the power of a locomotive boiler depends on 
the grate area and the number of tubes. We do not sup- 
pose that any English locomotive boiler is at work which 
makes twice as much steam as the boilers of the Midland 





engines. We doubt if there is one that makes 50 per 
cent. more steam, unless, indeed, it is so hard driven that 
it burns a far greater quantity per square foot of grate per 
hour. We have only to compare the actual weight of coal 
burned per train mile on different railways to see how 
small a part the increased heating surface plays. In 
point of fact, the big engines cannot burn more than the 
small engines unless their grates are larger, or the fires 
are more forced; ceteris paribus, the most powerful 
locomotive in Great Britain cannot consume more than 
about one-seventh more fuel per mile than a Midland 
engine, because it has only one-seventh more grate area. 
The positive advantage derived by the big boiler is due, 
not to the increased length of the tubes, but to their greater 
number, for the reasons we have stated. 

Attempts to increase boiler power by lengthening the 
tubes are certain to end in disappointment. It is in an 
augmentation in the grate and fire-box area that success 
will be achieved. Excellent evidence of this is supplied 
by the practice of piloting. Twenty square feet of grate will 
not give steam enough ; forty square feet are provided, and 
also a good many additional tons of engine and tender. 
Will any railway engineer say that the heaviest passenger 
trains in the world could not be worked, and that most 
satisfactorily, with 30 square feet of grate and tubes 10ft. 
or 1lft. long. Difficulty lies in the way of adopting these 
proportions. But it might be possible, we think, to con- 
struct a locomotive of great power by modifying the design 
of an Italian locomotive exhibited at Paris last year and 
already illustrated in our pages. Let the fire-box end of 
the engine run first, the front end being carried by a 
bogie, over the small wheels of which the grate could be 
spread. With driving wheels 6ft. in diameter, a boiler of 
large diameter could be had without raising the centre of 
gravity too much. 


ALCOHOL MOTORS. 


AtrHouGH there is not in this country the same reason 
for encouraging the consumption of methylated spirit 
that there is in France, where the preparation of it is an 
important branch of “agriculture,” there are many 
reasons why the progress that is being made towards the 
invention of an alcohol motor there and in Germany 
should be followed with care here. Moreover, the same 
causes that make an alcohol motor desirable in France 
might arise to make it equally desirable in this country. 
In France alcohol is distilled from beetroct molasses, and 
in her colonies various sugar-bearing plants supply it. 
It is not difficult to imagine very similar conditions 
obtaining in Great Britain and her dependencies. But 
apart from problems economical, alcohol, it is claimed by 
its advocates, has many inherent virtues to recommend 
it for power purposes. In the first place, it can be made 
readily of astandard composition. Thatis to say, 90 percent. 
alcohol bought in Aberdeen would be the same chemically 
as 90 per cent. alcohol bought in London. Similar uni- 
formity is not readily obtainable in petroleum spirits. 
Then, the results of trials so far appear to show a very 
desirable quality in an explosive mixture of alcohol. It 
appears from M. Petreano’s experiments that the rate of 
combustion is slower than with petrol. The explosion 
does not partake so much of the nature of a shock, and 
even with complete combustion the diagram is sensibly 
rounded at the summit. The result is sweeter and less 
noisy running. This fact seems almost to hold out the 
possibility of producing a variable speed motor. The 
exhaust also is less objectionable both in smell and noise, 
and according to reports it is, in a properly designed motor, 
of quite a low temperature. When it is remembered, 
moreover, that the restrictions on storing and selling 
methylated spirits in this country are far less stringent 
than for petrol and gasoline, we have sufficient reasons 
to attract attention to the problem. 

Although many experiments, some impromptu, as 
in the case of the chauffeur, who used absinthe when his 
petrol ran out, have been made on the use of alcohol in 
the development of power in internal combustion engines, 
the tests have, with few exceptions, been conducted 
under improper conditions. In an excellent contribution 
to the Société des Ingénieurs Civils, M. Lucien Périssé 
lays stress upon this point. To get the best results from 
alcohol a special ‘‘carburetter ” and a special motor must 
be used. ‘he conditions which obtain in the ordinary 
gasoline or petrol engine do not suit alcohol, and it is 
unfair to condemn it because it is neither economical or 
satisfactory in such motors. The vaporiser presents the 
first point of difference. Petrol is vaporised with little 
or no difficulty, and by the crudest methods, paraffin 
also. Alcohol requires finer appliances. It seems—we 
speak tentatively, because, in the absence of experi- 
ments, it would be rash to speak positively—that 
mechanical carburation is better than heat carbura- 
tion; or, to put it otherwise, that a better result 
is obtained with quite a small amount of heat and 
a plentiful disturbance or breaking-up of the spirit. 
We can imagine, for example, that Priestley’s original 
vaporiser might be modified to form a very efficient 
carburetter for alcohol. One cause for a preference 
for mechanical carburisation is the necessity for high 
initial compression, and, consequently, low initial tem- 
perature. M. Périssé puts the desirable temperature of 
the explosive mixture at about 212 deg. Fah. But there 
can be little question that if means for producing a good 
charge at a lower temperature still can be found, the 
results can be only beneficial. The complete vapori- 
sation of the alcohol in the charge is, however, of 
the utmost importance, so also is the homogeneity 
of the mixture and the proper proportion of air. With- 
out these, perfect combustion cannot be obtained, and 
imperfect combustion results in the production, among 
other things, of acetic acid—a corrosive compound which, 
it is scarcely necessary to remark, is out of place in a cast 
iron cylinder. But besides a change in the vaporiser, 
experiments seem to indicate that a long stroke is 
desirable, a fact readily accounted for if the slowness of 
explosion is an established fact. This phenomenon— 
slowness—or, more properly, duration of explosion, appears 





to be due to the amount of water vapour present, ang 
introduces an interesting problem into which we cannot 
enter at the present moment. It will, however, not be 
out of place to recall to our readers the very remarkable 
results which Herr Banki has obtained by injecting a 
very small quantity of water into the explosive mixture 
in an oil engine. This be does with the purpose of 
keeping the temperature low and allowing of a high 
degree of compression, so that the case does not appear 
at first sight to be quite analogous; but the result in 
both cases is the same: the presence of a limited amount 
of water vapour—dissociation must be guarded against— 
has beneficial results. At the same time, presuming 
that on account of the mechanical carburisation employcd 
a fair proportion of the water in the alcohol—alcohol ay 
low as 90 per cent. to 85 per cent. gives excellent results 
—-finds its way to the cylinder, it would probably have the 
same effect as the water introduced by Herr Banki. 

It is not our intention to enter into many other inter. 
esting questions that are raised by alcohol motors, neither 
do we wish to be understood as advocating them. The 
object of this short article is rather to direct attention to 
a subject which may possibly develop, and to combat the 
mistaken idea that the alcohol motor is inefficient and far 
more costly to work than the petrol motor. This belief, 
whichis fairly widespread, was the result of the Ringelmann 
trials, trials which were admittedly made with motors 
not specially designed for alcohol, and from which unfair 
deductions were drawn. M. Lavergne, who, whilst 
admitting its virtues, expresses a firm conviction that the 
alcohol engine has no future for motor car work, is at 
pains in his book “ L’Automobile sur Route”’ to show that 
alcool dénaturé is not really so bad asit is painted, and 
M. Périssé, in the paper we have referred to above, shows 
that the amount of pure alcohol consumed for equal power 
is only one and a-quarter times greater than of petroleum 
essence. Thisis not an alarming disparity, and although 
the objectionable smell of petrol may disappear, as M. 
Lavergne thinks, when the knowledge of how to obtain 
more thorough combustion has been reached, there are 
good reasons for saying that at the present moment there 
are not a few purposes to which the methylated spirit 
engine might be turned with advantage and more than 
one field where a market for it might be found. 


COMBINATION IN PRACTICE, 


Rapmw developments in the English industrial world 
effectually prevent the subject of trade combinations from 
falling out of sight. Although official confirmation has 
not been given to the rumoured intention of Guest, Keen 
and Co., to absorb the Cyfarthfa Works, the chairman of 
the company as good as confirmed it, and he admitted 
in plain words that several schemes were on foot of which 
the world would be told in due course. The directors of 
Guest, Keen and Co. are fully alive to the severity of 
American competition ; and from Mr. Guest’s remarks at 
the annual meeting, we shall not be surprised if his recent 
visit to the United States should result in a spread of the 
company’s operations in that direction. That, however, 
is a speculation. What is to our immediate purpose is to 
find acknowledgment of the American menace. The 
South Wales Coal Syndicate is another development, 
partly inspired by the fear of American competition in 
the Mediterranean and some other markets where Welsh 
fuel has hitherto been without any serious rival. If this 
syndicate is actually carried through, and addresses itself 
seriously to the task of preventing American inroads into 
British preserves, it will serve a good purpose, and we 
shall welcome it. To realise the danger in this matter is 
to win half the battle. 

It happens very opportunely that the Industrial Com- 
mission which has for over a year past been investigating 
the subject of trusts and industrial combinations in 
Washington, has just issued a report. The economist 
who has time on his hands and likes to hear all sides of a 
very conflicting question will find the study of this 
voluminous document profitable and interesting. The 
man of business will probably find a summary as much 
as he can conveniently manage. A preponderance of 
witnesses expressed the opinion that the high tariff 
encouraged the formation of trusts; but there was no 
unanimity in ascribing the growth of these corporations 
solely to the tariff, although it seems obvious to the mere 
onlooker that the high duties by shutting out foreign 
competition made it all the more easy for domestic 
manufacturers to unite for the control of output and 
prices. But whatever the first cause, the argument in 
favour of trusts was stated with much persistence and 
ingenuity. Briefly stated, the advantages claimed are: 
regularity of production, the possibility of carrying on 
business with greatly reduced stocks, the possibility of 
keeping industrial staffs fully employed, the ‘ standardis- 
ing” of products and the consequent lessening of the cost 
of production, the larger use of special machinery and 
the better training of workpeople to special occupations, 
involving greater economy of production, lower cost of 
supervision, better mercantile and credit 1uanagement 
and fewer bad debts, and saving in carriage by directing 
orders to the nearest place of production, and by other 
arrangements not possible under the system of individual 
enterprise. We have heard of all these advantages 
before, and the majority of them may be conceded. But 
where does the consumer come in? With economies 
there should be a reduction in the total cost of production, 
and that should mean a lower price tothe buyer. This is 
just what the home buyer has not had, because the con- 
ditions make him helpless. The trusts put up their prices, 
and so long as the import duties are prohibitively high, 
there is no chance of foreign competition to keep the 
situation healthy. This applies to the domestic consumer. 
There remains the charge, so freely made, that prices of 
goods for export are considerably lower than those for the 
home markets. Such a business practice, itis freely cor- 
tended, is not justifiable. ‘On the other hand,” write 
the Commissioners, ‘not merely the managers of tbe 
combinations, but other business men claim that the 
practice is justifiable on sound business reasons in the 
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: of the labourers and consumers as well as of 
interes uacturers, and that it is one that is practically 
universal in all countries. Mr. Schwab, president of the 
United States Steel Corporation, says that during the last 
ear that Corporation exported certain grades of steel at 
yout 93 dols. per ton, when the price for the same goods 
Pa home consumers was from 26 dols. to 28 dols. per ton. 
The reason for the lower prices was that it was desirable 
to keep the plants running at full capacity. The home 
demand was not enough to do this. It was not possible 
to dispose of the surplus at the home price. In conse- 
uence a price was made that would sell the goods. He 
a that this custom has been general among steel 
manufacturers in circumstances of that kind. Moreover, 
ifthe plants were not kept running at their full capacity, 
the cost of production would be so much increased that 
the price to the home consumer would, on the whole, be 
higher than if these export goods were sold at the lower 
rate. Aside from that fact, the labourers would not be 
kept emplo ed, and it might even be necessary to cut the 
wages of those who were working. He considers the 
working people the chief beneficiaries of all measures taken 
to increase export business. The sellers of supplies will 
enerally make specially favourable prices for goods to 
be used in the export trade; the railroads will carry 
export goods cheaper, but the working people get the 
same on export products as on those for the domestic 
market.” The unusual prominence given to the welfare 
of the working man will be noticed. For the rest, the 
leading is ingenious but a trifle unsound. We believe 
r. Schwab admitted that some of the foreign business 
was not profitable, and if that be so, the American con- 
sumer has to pay for it, and the worker must contribute 
his share indirectly. 
There is no doubt that the multiplication of trusts in 
the last two or three years had much to do with that 
striking change of front on the part of the Republican 
party, to which Mr. McKinley gave utterance a day or 
two before he was attacked at Buffalo. Speaking of the 
remarkable strides made by American trade in recent 
years, and of the necessity for finding more markets, Mr. 
McKinley said:—‘* A system which provides mutual ex- 
change of commodities is manifestly essential to the 
continued and healthy growth of our export trade. We 
must not repose in fancied security that we can for ever 
sell everything and buy little or nothing. What we pro- 
duce beyond our domestic consumption must have a vent 
abroad. The excess must be relieved through a foreign 
outlet, and we should sell everywhere we can and buy 
wherever the buying will enlarge our sales and production, 
and thereby make a greater demand for home labour. 
The period of exclusiveness is past, the expansion of our 
trade and commerce is the present problem. If per- 
chance some of our tariffs are no longer needed for revenue 
or to encourage and protect our industries at home, why 
should they not be employed to extend and piomote our 
markets abroad?”’ These words, it must be observed, 
are those of the author of the first high tariff in 
America. They foreshadow a modification of the 
existing scale of import duties and a give-and-take 
arrangement with nations which may not be disposed to 
tolerate the one-sidedness which has ruled for a decade 
yast in Amerian fiscal policy. The threatened retaliation 
« Russia, and the proposals of the new German tariff 
have, no doubt, had something to do with the change ; 
but the principal factor has been recognition by the 
electorate of the discrimination of the trusts against 
them, and an unmistakable voicing of protests against 
such an outcome. One independent authority of high 
standing in America says that probably more than half 
of the foreign shipments of manufactured wares are sold 
abroad on the basis of lower prices than would be asked 
for similar commodities in the home market. The same 
method holds true of foreign shipments to the States, 
but “the United States customs method of compelling 
importers to pay duty on the home market price of the 
imported article, or suffer severe penalties for alleged 
under-valuation, is a system which, if applied to manu- 
factured goods shipped from America and sold in foreign 
countries, would lead, in many instances, to their prac- 
tical confiscation by foreign governments.’’ Our con- 
temporary thinks further that the use of the method of 
lower prices is exaggerated in America, and combinations 
are encouraged by the extravagant barriers which the 
protective tariff has raised. There are certain so-called 
trusts, which are so comprehensive in their range of 
operations, as practically to control the industry they 
represent. When the products of such an industry are 
prevented by a high wall of protection from suffer- 
ing the least competition from the foreign producers, 
managers of the trust can charge the domestic buyer 
almost anything that they care to ask, while he is power- 
less to prevent the extortion. In any other civilised 
country, except the United States, if more than a 
reasonable profit is demanded by a combination, its de- 
mands are defeated, because foreign competition is not 
absolutely interdicted. 


THE SLIDING SCALE, 


More than ordinary interest attached to the Sliding 
Scale audit determining the wages of South Wales colliers 
for the two months beginning October 1st. The result is 
a reduction of 33 per cent. on the standard of 1879, which 
seems to have been accepted as an agreeable surprise, a 
fall of 5 per cent. having been generally anticipated. This 
follows a similar decline declared at the end of July, and 
brings the rate down to 683 per cent. above the 1879 
basis. In other words, wages have suffered a drop of only 
7} per cent. since the end of May, and 10 per cent. alto- 
gether from the date of the last advance in April. During the 
first two months of that period, according to all the alarmist 
prophecies, the ‘‘ average net selling prices f.o.b.,” on 
which the auditors make their calculations, should have 
been seriously lowered as the effect of the 1s. per ton 
export duty. That particular prediction, as was seen from 
other and more direct evidence, proved to be as imaginar 
a bogey as a golf “bogey.” During the latter half of the 





period, and especially in August, the colliers declared for 
themselves a three days’ holiday; many of them took 
“a week off” to attend the Merthyr Eisteddfod ; and we 
have it on credible authority that thousands of under- 
ground workmen availed themselves of their own thrift 
and the fine weather to go away from the pits—some 
harvesting for a change; others to the coast villages, 
whence they originally came; while not a few of the 
more prosperous were able to betake themselves and 
carry their families to ‘‘The Wells.” The coal tax did 
not cause a shortage of production; but the holiday 
ae ange IR of July and August unquestionably did. 
Under these circumstances, a larger reduction than the 
By per cent. as the starting point of the October- 
November wage-rate was not unreasonably anticipated. 
The fact that the auditors adjusted accounts as they have 
done may be fairly construed into proof that the export 
duty has not affected the steam coal trade; and itis, at any 
rate, testimony that there has, so far, been no material 
“slump” in the prices of the commodity. Just now, 
indeed, the miners, reinvigorated by their holidays, are 
working at their best, while diminished shipping freights 
are stimulating a demand which bids fair to keep the 
collieries active and prices at their present level for a 
month or more to come. 

But these matters do not comprise the especial point 
of interest arising out of the October declaration of the 
Sliding Scale auditors. Two months ago, it may be re- 
membered, the Joint Committee, which had assembled 
to receive the auditors’ report, broke up in something 
like confusion. The men insisted that the Chancellor of 
the Exchequer’s toll of 1s. per ton ought to be included 
in the average of net selling prices, inasmuch as it was 
added to the price to the foreign customer in all contracts 
under the f.o.b. terms. ‘“ Here is a shilling extra on 
the selling price,” they said, ‘‘ and we are entitled to our 
share of 8} per cent. per shilling, according to the 
Sliding Scale Agreement.” It was in vain for 
the coalowners to point out that, whoever paid 
the tax, whether the colliery proprietor, the shipper, 
or the foreign buyer, the shilling a ton was no man’s 
profit, and must, ultimately, be surrendered to the 
Treasury. The miners’ leaders then put themselves 
in Shylock’s position. They would have their “ pound 
of flesh,” as prescribed by the strict letter of the bond, 
i.e., the Sliding Seale Agreement. Those who were 
behind the scenes could pretty well conjecture what 
this illogical attitude signified. Mr. B. Pickard, on 
behalf of the Miners’ Federation, and ‘ Mabon,” 
with Mr. William Brace, for the South Wales branch, 
have been assuring the South Wales colliers that the Sliding 
Scale is doomed, and cannot survive the date fixed for its 
revision in September, 1902. If the Federation could detect 
the employers in a breach of the Agreement, the task of 
the opponents of Sliding Scales would be made the easier, 
and they would escape the opprobrium of wrecking a 
system of wage adjustment which has practically kept a 
fretful community in peace—except for the 1898 strike— 
for close on thirty years, The miners’ representatives on 
the Joint Committee, two months ago, would not sit to 
see the sealed letter of the auditors opened, and pro- 
tested against it being opened in their absence. They 
had a ‘“‘ case”’ prepared for the opinion of Mr. Haldane, 
K.C., and Mr. Atherley Jones, K.C., and threatened 
to suspend relations with the Coalowners’ Association 
until these eminent counsel had pronounced an opinion 
on the legality or otherwise of excluding the shilling 
export duty from the average of the selling prices, 
and the right of the employers’ representatives to 
announce the audit while the other party to the contract 
deliberately kept away. These were incidents which 
gave rise to forebodings; but, as so often happens in the 
South Wales coalfield, a little common sense on both 
sides succeeded in removing the menacing signs of revolt. 
Before the October audit was opened a meeting was held 
between the two divisions of the Joint Committee. There 
the coalowners stated anew their exact position in regard 
to the export duty—that they were merely collectors and 
not interested recipients. The workmen were promised 
facilities for examining such of the books as related to the 
incidence of the tax—books which are not placed within 
the purview of the auditors. So far good, and the colliers’ 
delegates were present, as of old, at last Monday’s meet- 
ing, upparently pleased, as we have mentioned, that the 
reduction was no more than 33 per cent. Meanwhile the 
reference to Mr. Haldane and Mr. Atherley Jones remains 
under consideration, and, awaiting that, Mr. William 
Brace, in the absence of ‘‘ Mabon,” stated that the miners 
accepted the award under protest as to the dispute at 
the preceding meeting. 

It is, perhaps, too soon to inquire whether the 
Sliding Scale is doomed, as ‘ Mabon” announced at 
Bristol, and repeated in a subsequent address to South 
Wales. The Miners’ Federation of Great Britain is 
against the system—we all know that. ‘ Only 2 per cent. 
of the workmen of this country,” ‘‘ Mabon” says, “ have 
their wages regulated by Sliding Scales;” and on 
that matter his pronouncement is quoted for what 
it is worth. He is prepared to accept the Sliding 
Seale principle, he admits, if it is coupled with 
a provision that the colliers shall have something to 
say on the regulation of the output, and that there shall 
be also the recognition of a minimum wage. ‘ We are 
offering the olive-branch to the coalowners,” he says in 
effect ; ‘‘but if they do not comply with our terms they 
must take the consequences in September, 1902.” For 
sweet charity’s sake we will not discuss the proposal of 
Mr. Abraham, that the several branches of the Federa- 
tion should regulate the output in their distinctly 
different districts. He fixes his minimum wage for the 
South Wales coalfield at 40 per cent. above the 1879 
standard. From Mr. Tellefsen’s fragmentary table, we 
discover that the average price of coal f.o.b. at Cardiff, in 
1879, was 8s. 5d. perton. It had been 238s. 6d. in 1873— 
it really ran up to 28s. in some “ best” qualities. From 
the profitless prices the quotations ebbed and flowed 
until 30s. per ton was touched twice for prompt 





delivery—January and September—last year. Now, 
coal prices have never sunk so low as they were in 1879, 
when Sir William Lewis and the late Lord Swansea 
succeeded in establishing the Sliding Scale. Through 
bad times as in good times the demand for the valued 
fuel, of a limited area of supply, has gone on increasing, 
though selling prices—we will say nothing of poe 
owners’ profits—have fluctuated exceedingly. There 
would not be much difficulty probably in fixing a minimum 
wage on the basis of 40 per cent. above the 1879 standard, 
which would mean about 13s. per ton. The unfortunate 
thing is that neither Mr. Pickard nor Mr. Cowie, any 
more than Mr. Abraham—‘“‘ Mabon ’’—or Mr. Brace, ever 
contemplate the possibilities of the reverse swing of the 
pendulum. If there is to be a minimum wage, why not 
a maximum wage? But as to the assistance of the 
Federation in regulating the output, which seems to be 
a sine quad non with “ Mabon,” if may be safely said 
already that the South Wales Coalowners’ Association 
will have none of it, even though their resolution results 
in the Sliding Scale being ‘ doomed,” as Mr. Abraham 
declares it is. 
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THE IMPLACABLE’S BARBETTES. 


THE report that the Implacable’s barbettes have sunk Gin. 
or so is a very serious one, but while it is an error to minimise 
the matter, nothing is gained by exaggerating it. We still 
hope that a good deal of exaggeration will be found to exist in 
the early reports. So faras we can gather from the vague 

aragraphs going round the daily Press, the thing that has 
pened is not altogether without precedent. Twice before 
it ce occurred with that system of gun mounting of which 
the essence is an immense weight supported on a very small 
base at the bottom of the ship. The principle is, roughly, that 
of an inverted cone, and has been used in a not very dissimilar 
form by the French for a good ten years. It has certain 
great advantages, but, like most advantages, there are counter- 
balancing factors. If anything in the ship’s construction is 
faulty, the whole mounting is likely to sink, and the fault 
may be created by the strain of docking. This actually 
occurred with the Japanese battleship Shikishima, and it 
would puzzle anyone where to lay the blame. So far as we 
can gather, her barbette guns were moved in dock, and the 
ship did not happen to be fully supported directly underneath 
the barbette. A sinking resulted, and it was remedied by 
cutting off some of the base of thecone. Now it was obviously 
impossible for either builders or gun makers to anticipate an 
incident ofthissort. Probably, we should say, the Implacable 
trouble is on all fours with that of the Shikishima. The 
Glory started for China with a defective barbette; this, so 
far as we can ascertain, was the dirrect result of rushing things, 
parts destined for various other ships being crowded into her 
so as to complete her ina hurry. It would be interesting to 
learn whether any Peters were robbed to pay the Implacable 
Paul. In any case, however, bad as the accident may be, 
there is no reason for the shriek that a certain class of people 
love to raise directly anything goes wrong. Any number of 
foreign ships meet similar or somewhat similar accidents. 
The foreigners, however, are never in a hurry to advertise the 
fact. 








LITERATURE. 


Sewage and the Bacterial Purification of Sewage. By 
SamvueL Ripeat, Second edition. London: The Sanitary 
Publishing Company, Limited. 


In our issue of July the 20th, 1900, we alluded in 
favourable terms to the first edition of Dr. Rideal’s book 
on “ Sewage and the Bacterial Purification of Sewage.” 
The new volume contains all that the first edition did, 
and more. As an evidence of the care bestowed upon the 
book during the course of its original production, we notice 
that in very few cases has the author had to make altera- 
tions, and that those which have been made are trifling. 
The chief feature of the second edition lies in the added 
matter it contains. We find additions in nearly every 
chapter, and some of these are of considerable value 
andinterest. Take, for example, Dr. Rideal’s opinion on 
the question of the discharge of sewage into the sea. 
“ Sea water,” he says, “is not a satisfactory medium for 
the purification of crude sewage, partly because it con- 
tains a comparatively small number of water bacteria, 
but mainly because the tidal disturbances prevent the 
suspended organic matter from undergoing the sedimen- 
tation which allows organisms growing in the absence of air 
and light to do their necessary resolving work.’”’ We have 
heard engineers say that the only way for a seaside town 
to deal with its sewage is to deliver it into the sea direct, 
with due regard, of course, to set of tides, &c. There 
are many towns which do this; there are cases even 
where the shipping frequenting the immediate neighbour- 
hood of a port produces more sewage at times than the 
port itself, both volumes of sewage being sent into the 
sea but a short distance apart. To the inhabitants of 
such places Dr. Rideal’s words will come in the nature of 
a considerable surprise. He goes so far as to say that 
the disposal of sewage by putting it crude into the sea is 
never satisfactory, especially where shell fish are gathered 
from the coast. ‘‘ Previous treatment,’’ he adds, “ by 
an approved method should always be adopted, and pro- 
bably in future will be made compulsory.” 

To his two chapters on the chemical analysis of sewage 
the author adds practically nothing. It would not, 
perhaps, have been easy, as they are very clear and full 
as they are. There is, however, an interesting addition 
to the chapter on bacteria, dealing with the water plants 
which have an effect on sewage purification. Much 
trouble, he says, is sometimes caused by the clogging of 
conduits and pipes by growths of Beggiatoa, Cladothrix, 
Crenothrix, and other filamentous organisms allied to 
fungi, which produce earthy, sulphuretted, and other 
odours. All these are undesirable, and are an indication 
of faults in the management of the process. The first 
of these—Beggiatoa—is, however, on the authority of 
Winogradsky, said to really possess oxidising functions. 
It can live in water containing suphuretted hydrogen, 
such as that of sulphur springs, as well as in sewage. 
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Foreshore odours are next dealt with, and Dr. Rideal 
informs us that in some cases where these have been 
attributed to the entrance of efiluents they have in 
reality been caused by ordinary marine and fluviatile 
life. In a harbour scum, recently examined by him, he 
found the odour, which was very powerful, and was 
described as strongly earthy, weedy, and somewhat fishy, 
was undoubtedly due to organisms. An interesting case 
in point, which is at the present time causing consider- 
able annoyance and discussion, is adduced. The shores 
of Belfast Lough are largely covered with a green fron- 
dose seaweed known as Ulva lactuca or latissima, other- 
wise known as sea lettuce. 

The effluvium from this is at times an almost insuffer- 
able nuisance, and the subject has recently been dis- 
cussed at some length by Professor Letts, of Belfast, who 
considers the occurrence of this plant in quantity to be 
associated with sewage pollution, on account, among 
other things, of the avidity with which it absorbs 
nitrogen in its various forms. It is pointed out, how- 
ever, that this may be a wrong deduction, since non- 
putrescent biological effluents rich in nitrates will supply 
the nitrogen for the growth of this and other plants. 

Passing on to the chapter on chemical changes, and 
to that portion of it which deals with the breaking down 
of cellulose and fibrous matter, we find reference made 
to the recent work of Macfadyen and Blaxall. These 
gentlemen have shown that these results are due to an 
extensive group of thermophilic bacteria, which are 
widely distributed in nature, and especially in sewage 
and ensilage. These organisms possess the property 
of decomposing cellulose into, probably, carbon di- 
oxide and marsh gas. Swedish filter paper was com- 
pletely disintegrated by them in from ten to fourteen 


ays. 

In the chapter devoted to irrigation and sewage farms 
there are a number of additions, but we only propose to 
call attention to one of these. Here the author quotes 
the experience at Stretford sewage farm, where worms, 
by their holes, so riddled the ground, even to as great a 
depth as 4}ft., as seriously to deteriorate the efiluent. 
The method employed in dealing with this trouble was to 
sink down to the drains and stop them up, subsequently 
flooding the land with the strongest sewage obtainable 
from the bottom of the tanks. This action proved suc- 
cessful, the worms not dying in their holes but coming to 
the surface to do so. 

Dr. Rideal has nothing much to add to what he had 
already said on chemical precipitation, but under the 
heading “ Sterilisation”” he makes some useful remarks 
on the subject of permanganate of potassium. This 
agent, he says, was at one time in great favour, but he 
intimates that it no longer holds quite the same position. 
The general opinion of experts would appear to be that, 
though it disinfects well, its action is rapidly exhausted, 
and it does not prevent secretions from retaining their 
virulence. A part of the fault appears to consist in the 
reagent being rapidly destroyed by organic matter and other 
substances, so that there is no time for bactericidal action. 
In an experiment carried out at the instance of the West- 
minster Vestry, in which two plots of asphalt roadway in 
Victoria-street, under ordinary day conditions of horse- 
droppings, &c., were watered, one with a1 in 5000 solution 
of this substance, and another with plain water, he found 
that 96 per cent. of the bacteria were destroyed; but 
this, he remarks, cannot be considered sterilisation. The 
Westminster Vestry had for some time been using per- 
manganate in a 1 in 32,000 solution, 400 gallons being 
used to 600 square yards on a dry day, and to 3000 
square yards on a wet day. The following interesting 
reasons were given for discontinuing the practice :—(1) 
It was complained of as damaging the asphalt; (2) that 
it was more costly than other disinfectants; (8) that 
being without odour the ratepayers had no belief that a 
place had been disinfected; (4) that it attacked the iron 
tanks and fittings; and (5) that children collected the 
pink liquid in various utensils, and sometimes drank it! 

The portion of the book devoted to bacterial purifica- 
tion has perhaps been more largely added to than 
the others, with the result that the work has been 
brought thoroughly up to date. One example will 
suffice to show the general trend of the whole. 
Thus, we find that burnt ballast, on which for a 
long while much reliance was placed, has in certain 
places proved unsatisfactory. At Sutton, Mr. Chambers 
Smith has noticed that it crumbles and blocks the filter. 
As showing, however, how very little it matters what the 
filling medium is, we notice that this gentleman has 
obtained good results with road granite, and satisfactory 
results with crockery, old iron, and tins. The utility of 
ballast depends largely upon how it was made. At 
Harrow, for example, it was just as good and hard after 
two and a-half years’ working as at first. Coke is also 
liable to this breaking-up process. This has been found 
so at Belfast, where beds made of this material have 
been found inferior in their action to beds of broken 
brick. Slag of various kinds has been used with success. 

We have barely indicated in outline some of the 
additions which appear in this second edition. There 
are many more, all of them valuable. As a result, 
there are some thirty pages more of letterpress; and use- 
ful as the work was in its first edition, it is certainly 
more so in the second. 


Steel Ships: 
THomas WALTON. 
Limited. 

Tue author of this work has already made himself 

favourably known to shipowners and shipmasters by 

means of his useful volume entitled *‘ Know Your Own 

Ship,” and in the book now under consideration he has 

succeeded in still further adding both to his professional 

reputation and to the existing stock of published informa- 
tion of a valuable character upon ship construction and 

maintenance. Mr. Walton who, we understand, is a 

Board of Trade surveyor, informs us in his preface that 


Their Construction and Maintenance. By 
London, 1901: Charles Griffin and Co., 


the work has been prepared in his leisuré hours, and has 
taken him four years to complete. This latter statement 


can readily be understood in view of the scope and detail 
with which the subject has been treated, and the evident 
pains that have been taken to make each section of 
the book clear and exhaustive. The author's claim to 
have dealt with the whole subject from a practical point 
of view will be at once conceded, and he may be con- 
gratulated on having well attained his object to suit the 
work to the requirements of students, ship — 
dents, shipbuilders, and marine engineers. The book 
consists of 286 pages of letterpress, together with five 
plates, and 179 well-executed illustrations, many of which 
are of large size, and printed upon folded sheets which 
are bound up with the volume. 

The eight chapters into which the work is divided treat 
of the manufacture of iron and steel for shipbuilding and 
the tests to which the same should be subjected, the 
principal structural features of steel ships and alternative 
modes of construction, the stresses and strains experienced 
and how to calculate them, the various types of vessels, 
the details of construction, the causes of decay and 
deterioration, and hints upon maintenance and upkeep. 
In addition to the above, there is an interesting chapter on 
classification and load-line assignment. 

So thorough and well written is each chapter in the 
book, that it is difficult to select any of them as being 
worthy of exceptional praise. The chapters on the 
manufacture and testing of iron and steel treat, however, 
of subjects not often discussed so fully or so ably in works 
on shipbuilding as in this instance. There is also great 
merit in the chapter on stress and strength, and in that 
on classification and load-line assignment. 

Altogether, the work is excellent, and will prove 
of great value to those for whom it is intended. Mr. 
Walton has a clear and easy style of expressing himself, 
and he is evidently a man who, in his professional career, 
has kept his eyes open and his brain busy. 





SHORT NOTICES. 


Steam Engineering. A treatise on Boilers, Steam, Gas, and Oil 
Engines, and Supplementary Machinery, with instructions for 
carrying out numerous simple experiments adapted for the use of 
elementary students in Technical Schools and Science Classes. 
By W. W. F. Pullen. Manchester: The Scientific Publishing 
Company. Price 4s. net.—As an educational treatise on the steam 
engine and boiler this is a fairly good work, particularly commend- 
able for the clearness of the engravings. The selection of examples 
for illustration is, however, we venture to think, not always as 
suitable as it might be. For elementary educational pur- 
poses special types or designs should be avoided. The object 
should be to present the ruling principle and the ‘‘ master” type. 
The student requires fundamental general knowledge, not specific 
acquaintance with isolated examples. The treatment of oil and 
gas engines is quite brief, and the section might with advantage 
have been omitted. 

Machine Drawing for the Use of Engineering Students in Science 
and Technical Schools and Colleges. By Thomas Jones and T. 
Gilbert Jones. Book II., Part Il.: Engine and pump details, 
Manchester and London: John Heywood. 1901. Price 3s. net.— 
The high standard of the former parts of this work is well main- 
tained in the present issue. The drawings will be found interest- 
ing. They are excellently drawn, carefully dimensioned, and taken 
from actual examples. It is, however, open to question if less 
special types would not have been more useful to the average 
young draughtsman. Nevertheless, there is much even in these 
special designs which is highly instructive. 

The Use and Working of the Watch Calculator and the Slide Rule. 
Manchester: The Scientific Publishing Company. Price 1s. net.— 
There are many little books on the slide rule. This seems to 
differ chiefly from others in numerous full-size di ms showing 
the position of the hands in the dial form, and of is slide in the 
ordinary form of rule, under various conditions. It is excellently 
printed, and should prove useful. 
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THE PRINCIPLES AND DESIGN OF MODERN 
DRYING PLANT. 
No, I. 

Very few materials required in the many and various 
branches of industry, having to be worked in a dry state, are 
supplied by Nature in this condition; on the contrary, they 
often contain a large percentage of moisture, as, for instance, 
turf, cement-slurry, fodder, &c., and in most cases always a 
certain proportion of water only, if it be merely the ordinary 
hill dampness of lime and other kinds of stone, or the surface 
moisture which many minerals possess. The necessity, 
therefore, arises of drying these materials, i.e., of getting rid of 
the water which they contain, and in so doing removing only 
as much as appears necessaryor desirable. Although the sun 
and air must be credited with considerable drying power, 
these agents no longer satisfy modern demands, as manufac. 
turing processes are too dependent on atmospheric influences, 
and drying proceeds too slowly. Consequently at the present 
time there is a wide field of application for artificial drying 
apparatus ; and the demand for good plant of this description 
is ever on the increase. In almost all branches of manufac. 
ture there is this need. In chemical works, particularly in 
those where manures are produced, and in cement manufac. 
ture, the drying apparatus plays an important part; in brick- 
works hardly less so. Agriculture offers a wide field for dry. 
ing plant, and it is also required in paper, linoleum, briquette, 
and other works; whilst many branches still remain open, 
At the pit mouth, for instance, by removing the moisture 
from coal, its heating value would be raised and the cost of 
transport reduced. In short, in every direction there appears 
to be the widest sphere for activity. 

The perfecting of drying apparatus has accordingly been 
carried out with increasing energy, and experience—that 
excellent and necessary auxiliary of theory — has laid 
open many points of the greatest importance. It is regret- 
table, nevertheless, that the scientific treatment of the 
physical side of the question has been so little 
studied, it being only quite recently that there has 
been any ‘successful activity in this direction. We 
should indeed to-day be further advanced had the matter 
received the attention undoubtedly due to it. Apparently 
the reason why this is not the case is that here in England 
we have always had an abundance of the heating medium 
required for artificial drying plant, in the form of steam or 
coal, and at very low cost, in consequence of which we have 
never felt the pressing need of adopting improvements which 
offered themselves from time to time. 

The purpose of every drying apparatus, in the narrower 
sense, is, by means of evaporation to remoye entirely or in 
part, the water contained in a damp body or deposited 
upon its surface. 

It is well known that, in order to convert 11b. of water 
from 32 deg. Fah. into steam at 212 deg., 1146°6 B.T.U. are 
necessary ; of which 180°5 B.T.U. are required for raising 
the temperature of the water from 32 deg. up to 212 deg., 
and 9661 in turning it into steam. Until now it has not 
been usual to attempt to dry by mere evaporation of the 
moisture at 212 deg. Fah.; far more often has it been the 
custom to vaporise the water at temperatures under 
212 deg., with the assistance of the air. for carrying it 
away. The amount of heat which is required for vaporis- 
ing 1 lb. of water from 32 deg. at temperatures under 
212 deg. is very little different from that required for com- 
plete evaporation. 

It amounts : At 122 deg. Fah. to 1119-2 B.T.U. 
t 59 deg. Fah. to 1100-0 B.T.U. 
At 82 deg. Fah. to 1091-8 B.T.U. 

These carefully determined and constant relations be- 
tween the vaporised water and the heat required to bring 
about the change of state form the foundation of the drying 
process. 

Whereas ordinary evaporation at 212 deg. Fah. under 
atmospheric pressure proceeds of itself, provided only that 
the supply of heat continues, evaporation at lower tempera- 
tures at normal pressure demands the constant renewal of 
the air coming in contact with the body being dried; for this 
alone is able to carry off the vapour. In order now to follow 
up the action resulting on the changing of the air, we must 
examine more closely the physical properties of atmospheric 
air. 

At constant pressure the air can absorb vapour, according 
to the extent it is heated. The greatest amounts of moisture 
which 100lb. of air at the normal barometer reading of 
30in. of mercury can take up, are shown on the annexed 
diagram—Fig. 1—for various temperatures, rising in each 
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case by 18 deg. Fah. The weights of the quantities of watcr 
are given in pounds, 

It is at once noticeable that the power of the air to absorb- 
moisture is not directly proportional to, but increases rapidly 
with the rising temperature. 

If only perfectly dry air were available for evaporating the 
water, and thisdry air were caused to pass over the dampsurface 
in such a way that it became entirely saturated, it would be 
ossible, by determining the temperature of the air on 
eaving, and then referring to the value given in the above 
diagram, to reckon the exact quantity of air necessary to 
carry off a certain amount of water. In reality, however, 
this is never the case, for atmospheric air always contains a 
certain quantity of moisture, which must be taken into 
account in making this computation. 

The moisture in the air has the greatest influence in the 
case of drying in the open air, and in general with the use 
of low temperatures. The proportion of moisture is deter- 
mined by means of a hygrometer, or psychrometer, and then 
the “relative humidity” of the air is arrived at; i.¢., the 
relation of the amount of water in the air to the greatest 





amount which the saturated air at the given temperature 
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can take up. It is usual to express this result as a per- 
centage. For example, when 100 1b. of air at 59 deg. Fah. 
contains only 0°717 Jb. of vapour, whilst in saturated condi- 
tion it can absorb 1041 Ib., the relative humidity is 
0°717 
{041 7 ae 
59 deg. Fah., at about 48 deg., the vapour will commence to 
deposit, for at 48 deg. 100 lb. of air can absorb at a maximum 
only 0°717 lb. of vapour. This temperature of deposit is 
known as the “ dew point” of the air. 

The relative humidity of the air varies with the weather, 
and amounts in England in the summer months to about 
70 per cent., and in the winter months to 85-90 per cent. 
Atmospheric air, consequently, can only absorb, roughly, one- 
third to one-eighth the quantities of water given in the 
jagram. 

. : reckoning the sey air required for drying; it is 
further necessary to remember that the air during its contact 
with the damp surface has, as a rule, to give up the same 
quantity of heat as that required for evaporating the moisture. 
Due to this loss of heat, however, the temperature of the air 
falls, and, at the same time, its power of absorbing vapour, 
and it will be seen at cnce that it is never possible to 
evaporate the quantity of moisture which the air at the 
initial temperature would have been able to evaporate, but, 
instead, considerably less. 

The evaporated water carried off by the air has, therefore, 
a direct and constant relation to the fall in temperature 
which the air suffers in taking up vapour. 

The specific heat of air is 0°2375 for each degree fall of 
temperature; then 100 lb. of air at 59 deg. Fah. gives up 

0:2375 x 100 = 23°75 B.T.U. 
23°75 
966 — 070246 Ib. of water can 
be evaporated—966 is the latent heat of 1 1b. of steam ex- 
pressed in B.T.U. 

If, then, air at 59 deg. Fah. is cooled down 1 deg. through 
having to evaporate water, 100 lb. of air will remove only 
(0246 !b. of vapour. 

With the assistance of these important relations, which 
can be got out for all temperatures, all the remaining calcula- 
tions in connection with drying processes may be easily 
arrived at. It will be of interest to discover how much air at 


- 0°69, or 69 per cent. If this air be cooled down from 


and with this amount of heat 
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59 deg. Fah., and having 69 per cent. moisture, is required to 
evaporate 1 lb. of water. 
C 

One hundred pounds of air contains od x 1:041 =0-718Ib. 
of vapour. After being for a short time in contact with the 
damp surface, the air will have cooled by some 5 deg,, i.¢., 
from 59deg. to 54deg. In doing this, according to our 
reckoning above, it will have absorbed 5 x 0°0246 = 0°123 Ib. 
of vapour, containing now altogether 0-718 4- 0°123 = 0:84 lb., 
and being almost saturated ; for at 54 deg. the maximum 
amount which can be absorbed is 0°85. For the evaporation 
of 11b. of water at least ote 813 lb. of air at 59 deg. 
Fah., and 69 per cent. relative humidity are therefore 
necessary. In ail drying processes attention must be paid to 
the fact that air absorbs vapour with all the more difficulty 
the nearer the air approaches its “‘ dew point.” It is there- 
fore always necessary in practice to allow plenty of margin, 
and in the above case to give about 1200 lb. to 1300 Ib. of 
air for the evaporation of 11b. of water. 

That an artificial movement of such a considerable quantity 
of air would be uneconomical, this calculation may well 
said to have demonstrated. But it serves also to show how 
important it is that drying grounds, appliances, and sheds 
Should be so arranged by observation of the prevailing wind 
direction that a good and energetic circulation of air is 
secured, 

Although drying in the open air by making use of the 
heat supplied to us in such abundance by the sun appears to 
t free from cost, in practice it never is. Asa rule, long, 
indefinite drying periods, with attendant extended drying 
surfaces, or costly appliances and sheds in which the materials 
= dried can be laid out in sufficient quantity, are indispen- 

e. 

Extensive arrangements of this kind mean great initial 
cost, much moving of material, and consequently a high wage 
bill. In addition to this, many materials cannot be dried in 
the Open air at all, and in many cases want of room, and 
continuous factory working call for artificial drying plant 
entirely, or at an rate as far as possible, independent of 
smospheric conditions. Much the same goes on in artificial 

tylng as in drying in the open air. In heating the air for 
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drying by artificial means, the initial and end temperatures 
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are merely made higher, and in most cases the material to 
be dried is warmed a little during the process of drying. 

In all artificial drying arrangements it is of particular 
interest to determine, together with the quantity of air to 
be kept in motion and the temperatures, the amount of 
heat required ; conclusions may then be drawn as to the fuel 
necessary. 

In the diagram—Fig. 2—a number of results for given 
initial conditions are shown graphically, the original condi- 
tion of the air being taken as having an average temperature 
of 41 deg. Fah., and humidity about 75 per cent. 

The first curve gives information with regard to the 
theoretically smallest quantity of air required for the 
evaporation of 1 Ib. of water, and is the result of observations 
made from the damp air coming from the drying apparatus, 
on the assumption that it has become thoroughly saturated 
with vapour whilst passing over the evaporating surface, an 
assumption which, for reasons already cited, is never com- 
pletely borne out in practice. 

It will be noticed at once that the quantity of air decreases 
quite rapidly when the air leaves at a high temperature, and 
that the artificial propulsion of the air may be effected quite 
economically and well by means of fans. The air passing 
into the drying apparatus must give up such an amount of 
heat as will evaporate the moisture carried away by it. The 
fall in temperature, which occurs in consequence, may, how- 
ever, be calculated from the weight of air passing out of the 
apparatus through deductions drawn from the weight of 
steam and the specific heat of the air. The final tempera- 
ture, plus the calculated fall, gives the initial temperature, 
which must be reached in order that the heat requisite for 
evaporation may be introduced into the drying chamber by 
means of air. 

From these highest temperatures important deductions 
may at once be drawn :— 

(1) If the hot air for drying should come in contact with 
any iron work used in the construction of the apparatus it is 
not advisable for the temperature chosen to exceed 500 deg. 
to 575 deg. Fah., the air leaving may then, in favourable 
cases, be kept fairly thoroughly saturated at about 120 deg. 
Fah. 

(2) Even when furnace gases at the highest temperature 
are brought to the dryer for immediate utilisation, it is 
never possible to remove saturated air at over 180 deg. Fah. 

It is true that air at the calculated initial temperature can 
be removed at a higher final temperature ; but, in that case, 
the fall of temperature available is not fully utilised, the 
air leaving not thoroughly saturated, and the source of heat 
not sufficiently made use of for the purpose of evaporation. 

The lower'curve refers to the amount of heat required to 
evaporate 1 lb. of water. The quantities of heat used for 





evaporating 1 lb. water, and those for raising the temperature 
of the air from the external temperature of 41 deg. up to 
the final temperature on leaving the drying chamber, are 
shown separately. The total amounts given by the third 
line represent the theoretically smallest quantities of heat 
necessary for evaporating 1 lb. of water by means of artifi- 
cially-heated air. These values must be increased still 
more on account of the amount of heat required for heating 
the drying goods from the initial to the final temperature, 
and on account of the amount of the heat lost from the fact 
of the air never being entirely saturated, and it leaving the 
apparatus still in a state in which it could take up moisture. 

Leaving out of consideration for the present this last very 
variable value, it would, for example, be theoretically possible 
with 1 1b. of ordinary coal to evaporate 7°5 Ib. to 11 1b. of 
water, according to the temperature. 

The higher the temperature in general is raised the more 
favourable will be the evaporation results, and the smaller 
the amount of power required for the propulsion of the air. 
Heating at low temperatures should.accordingly only be 
used if the material being dried cannot stand a high tem- 
perature, or if available sources of heat afford a method of 
heating free from cost. 

If a particular heating arrangement must be adhered to, 
the drying current of air must always be heated as much as 
possible and brought into contact with material drying in 
such a way that it becomes saturated as far as possible be- 
fore leaving the drying chamber. 

In cases where gases direct from a furnace are used instead 
of hot air, practically the same relations exist. The altered 
composition of the drying current merely requires slight 
alterations in the computed values; it being also necessary to 
= into account the vapour produced in the process of com- 

ustion. 








LAUNCH OF A BritTIsH SUBMARINE.—The first submarine boat 
built for his Majesty’s Navy was launched from the yard of 
Vickers, Sons and Maxim at Barrow on Wednesday. She showed 
great buoyancy, and was towed into the Devonshire Dock to be 
completed. Her dimensions are 63ft. long and 11ft. 9in. beam. 
She is specially designed on lines to minimise resistance when 
cruising on the surface, where she will be propelled by a gasoline 
type of main engine capable of maintaining a maximum speed of 
pce nine knots on arun of about 400 knots. When she is sub- 
merged an electric main motor will give a speed of seven knots for 
a four hours’ run. This motor will be worked by meansof storege 


batteries, for the charging of which gearing is provided. The 


vessel is lighted by portable incandescent electric lamps. Stored 
compressed air secures the air supply and ventilation, and the 
gasoline vapours from the engine will be carefully excluded ty 
suitable arrang ts. Steering and diving can be regulated 
either by mechanical or hand appliances, 
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For certain classes of work the vertical lathe has many 
advantages over the ordinary lathe. This is not by any 
means the case only with heavy work. There are many 
lighter jobs which can be more conveniently machined in a 
vertical mill than a lathe, and the saving of space when only 
short work is to be done is considerable. An example of the 
type of machine suitable for such work is illustrated on page 
361, and by drawings above. This vertical lathe has been 
recently completed by Webster and Bennett, of Coventry, for 
James Simpson and Co., of Pimlico. The general character- 
istics are shown very clearly inthe engraving. The combina- 
tion of two machines in one is an excellent point. It is 
quite possible for one operator to look after at least two 
pieces of work, and labour susceptibilities do not appear to be 
offended if both pieces of work are on one bed-plate. The 
boring mill lends itself admirably to this duplex treatment, 
because both pieces are easily arranged to be in full view of 
the operator. 

To facilitate the use by one man, the feeds, vertical and 
horizontal, are automatic, and have indicated trip motions, 
which are extremely useful in preventing over-running. 
Where possible it is found most advantageous to bore on one 
table and turn on the other, thus keeping up a regular suc- 
cession of finished pieces from the machine. The turrets 














Cross Slade. 


are bored to receive five tools, of which a sample one is 
shown in the engraving. 

They are inclined—see above—to allow of them working 
closer to each other than would be otherwise possible, and 
they are balanced for ease in manipulation, and have a quick 
return and advance by hand. The two machines are quite 


feeds. The down feed is by worm wheel and rack, as 
shown in drawing of turrets. The rate of feed is altered 
by pressing or pulling a knob at either end of the cross slide ; 
the set of three wheels with sliding feather is shown in 
drawing of cross slide. The cones are large, and the counter- 
shafts have two speeds giving ten table speeds, noted on the 
drawing. The table bearings are large and adjustable ; they 
are driven by independent cones and belts. A ring running 
in oil supports the table near its periphery, a feature which 
adds greatly to its stability. 

The trip gear is very neat and simple, is in full view of 
the operator, and can be changed instantly while the machine 
is at work. There are four similar gears, one for vertical 
and cross travel for each head. This gear is shown in the 
detail of the cross slide, and better perhaps in the engraving. 
It consists of a graduated worm wheel A or B, to which a 
tappet can be clamped in any desired position. Any self- 
acting motion is put in by moving a corresponding lever 





which causes a clutch to engage; the tappet, as the worm 


independent of each other in the matter of table speeds and | 











Swam 


wheel slowly revolves, ultimately hits a toe coupled to the 
clutch lever, and thus throws the clutch out. 

The machine illustrated is suitable for turning pieces up 
to 14in. diameter by 7in. high; a larger size for 24in. and 
30in. work are also made. 








recently delivered at 


THE Crviser Hocve.—The cruiser Hogue, 
one of the blades of 


Devonport from her builders, has damaged 


her starboard — A subsequent examination has revealed 
the fact that all her propeller blades, or at least their boss fasten- 
ings, are defective. The Hogue has two propellers, each with 


three blades, and each blade is fastened to the propeller boss by 
ten bolts, each of 4in, diameter. On the Hogue being docked it 
was seen that one of the blades of the starboard propeller was 
missing, the fastening bolts having been cut clean off. This led 
to an examination of the other blades, and it was found that every 
one of the remaining bolts—fifty in number—would have to be 
renewed in ———- of their faulty condition. Itis stated on 
good authority that had the Hogue attempted the passage 
Devonport at full speed, instead of at the e rate of 16 knots, 
every one of her propeller blades would have been lost, and, of 
course, the vessel would have been as a helpless log on the sea. 
The propeller blades are made of naval brass—a very expensive 
material—and it is estimated that to replace the missing blade, 
which weighs about two tons, will cost about £500. Every endeavour 
will be made to repair the damage by the 14th inst., on the 
date it is pro to commence the vessel’s programme of con- 
tractors’ trials.— Western Morning Nevs, 
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LETTERS TO THE EDITOR. 
(We do not hold ourselves ns re ta the opinions of our 





THE METRIC SYSTEM. 


six, —The metric discussion is always with us, and, unfortunately, 
lends itself to partisanship. As long as it does so it will be 
difficult to estimate the pros and cons unless those who advocate 
it and those who object to it look fairly and practically at both 
sides. If English measures are used by only a few, while the 
metric system is used by many that fact would bea good argument 
to adduce in favour of achange. The fact that English drawings 
scaled to English measures were not understood be a foreign pur- 
chaser is on all-fours with the fact that continental drawings sealed 
to the metric system are not unders in this country. Not long 
since some blue prints sent by a German firm tendering to supply 
some machinery were submitted to me to write out the equivalents 
in English or rather British measures. The obvious course is that 
continental firms tendering in this country, and British firms 
tendering abroad should figure the prints so as to be easily under- 
stood by those to whom they are sent, , 

I cannot profess to have sufficient experience to advocate one 
side or the other, but it is surprising to see Mr. Greenwood advo- 
cate so strongly the adoption of the metric system, while styling 
the changing of the standard pitch and form of screw threads as 
worse than folly. 1 have erected continental machinery abroad 
and British machinery on the Continent, and wondered in each 
case what I would do if I lost any of the nuts of the foundation 
bolts. From the Continent I could have sent home, and once had 
to do so for taps in the case of some fresh holes that had to be 
drilled for cocks and set screws, but it would have been a serious 
job sending from India, for example, for nuts. In repairing 
machinery it is comparatively easy to make a certain shaft to an 
original size, whether that size is in millimetres or inches, but with 
screws it is very different, I found in working on the Continent 
that the use of millimetres was only a little awkward at first, but 
thinking in millimetres is another matter. If I were told a shaft 
was so many millimetres in diameter, I had mentally to change 
them into inches to have a clear conception of the size of the shaft. 
It is somewhat analogous to thinking in a foreign language. 

Millimetres are useful as a measure of small sizes, and are 
superior to such awkward amounts as {—most men I have often 
noticed prefer saying 4 and 7. But beyond small sizes inches and 
feet are more suitable for measurements of ordinary material. 
Take a common measurement as 2ft, If we supplant 2ft. by 
six decimetres, we supplant a simple expressive measurement by 
one neither so simple nor euphonius. 

Of two engineers, if one works for the Continent and also for 
home trade, and another works for the Colonies and the home 
trade, the first-mentioned would benefit by a change of measure- 
ments, while the last-mentioned would lose, The first-mentioned, 
I suppose, requires reamers and gauges, &c., for the metric 
measurements in any case, while the second would be practically 
compelled to obtain fresh ones when he actually does not require 
them for his trade. Is there not a tendency for advocates of the 
metric system to look at this matter from a narrow point of view ! 
All the industries of this country are built on the standard 
measures. Confusion would be introduced into the building 
trades with no yeas EY advantage. Why should a builder 
ordering planks, say 11 by 3, be coerced into giving the order as 
so many planks 28 centimetres by 7°6 centimetres! It seems to 
be quite overlooked that sizes must necessarily follow those in 
use, and would require to be expressed in what to English people 
is rather uncouth phraseology and is more difficult to understand. 

A much more useful movement would be that of abolishing all 
mere local measurements such as those pertaining to farm produce, 
and to bring all engineers to conform to standard sizes, as, say, in 
shafting. BEECHWOOD, 
September 14th. 


Sir,—I have read your leader and Mr. Greenwood’s paper and 
the discussion thereon with much interest. As you truly observe 
nothing new has been said. As to the loss of trade, to my mind 
the people who talk of our system of measurement, as applied to 
machinery, losing trade, merely show their own ignorance and 
exhibit their own incompet as busi men, 

Germany builds “‘ metric” machinery, and sells it in Australia— 
an “inch” country—only, of course, German catalogues give 
dimensions in English measure. Why cannot we build inch 
machinery and sell it Germany on metric measures! It is a question 
of import duties, not inches or millimetres. As to the stock 

ple of the rep] t of a hine part, it is usually cheaper 
to buy from the original maker of interchangeable orn Py as 
he makes by the gross where a jobbing shop makes by units. Take 
the case of a new piston being required for a steam-engine cylinder. 
If the cylinder is in the shops it matters nothing at all what is its 
exact diameter, as the piston will be turned roughly to size and 
tried in its place. If, on the other hand, the cylinder is not near 
the lathe then I fail to see how the turner is better off, if we give 
him its diameter in millimetres instead of inches and parts. He 
will have to be supplied with the usual gauges in any case, one the 
exact diameter of the cylinder, the other with the required amount 

_ of ‘shake ” for a working fit. 

I really cannot see that an engine crank shaft is any the better for 
being jo000500 Of the earth’s quadrant in diameter, rather than 
being lft. 1Lin, diameter, even if the metre were actually the sup- 
posed measure of the quadrant, and, as it happens, it is well known 
not to be correct, and is, therefore, a purely arbitrary standard like 
theinch and foot. I wonder if the people who talk of their diffi- 
cultics as Mr. Greenwood does, have ever had practical experience 
of the shop use of the metric system. If they would try it for a 
while they would have their eyes opened a bit, I think. 

I believe Ramsden enunciated the doctrine of natural subdivision 
of a length—specially as applied to division of circles—as being 
that “an arc can be bisected accurately, but it cannot be tri or 
quinyuisected accurately.” 

To illustrate this principle—take two strips of paper and divide 
one into eight parts and the other into ten parts. The eight-part 
strip is readily divided by repeated folding of the strip on itself, 
but when you start on the aan strip you find you have a lengthy 
job with scale and dividers, For practical shop use the millimetre 
is at once too large and too small. It is too large for use as the 
smallest subdivision on an engineer's steel rule, and too small to be 
legibly engraved with further subdivisions, A sixteenth of an inch 
can be doubly subdivided into four parts by eye and a steady hand, 
but the millimetre cannot be subdivided into five parts by eye with 
any approach to accuracy, let alone ten parts. 
‘3 In Italy, although a ‘ metric” country, we still find the terms 

full’ and ‘‘bare” in use, and we find small diameters, such as 
electric wires, expressed as vulgar fractions—thus ;%,mm. for 
0°2 mm,—for the reason that the people, as a whole, have no 
definite idea of a concrete quantity conveyed to their minds by the 
decimal subdivision of a quantity, and still think in vulgar frac- 








tions, and it is well known that absolute accuracy of expression 
can be given by use of vulgar fractions which cannot be attained 


by decimals—for example, } and 0°3. Again, there is no such 
thing as standard screw threads on the Continent, so that if 
we adopted their system we should still have to keep our ‘‘inch” 
‘Screw standards in full use-—accurately at that—for a very small 
error in the pitch of a screw thread will cause endless trouble in 
coupling up a line of steam barrel with screw couplings, The 


metric ag le also seem to forget that in both literature and rail 
mill rol 8, &c., a very large capital is locked up in inches, 
There is very little trouble involved in converting the figures on 
1 drawing or in a catalogue, but to convert all the figures and 
Orraule in our books of reference every time of use would be a 





very serious business, and to buy new books would be a very expen- 
sive job; and what shall we gain by doing so, stated in 
£s, d. 

Again, as to drawing-office work. If Mr. Greenwood and 
others find a difficulty in conversion, let him buy scales divided on 
one edge in English measures, and on the other edge to ‘‘ equal” 
metric scales. For example, in Spain mine plans have now to be 
kept plotted in ‘natural scales” on the metric system. This 
might cause trouble to an English surveyor only used to British 
measures, but by the device of a scale having metric divisions on 
one edge crossed with “‘ feet equal,” on the other edge the surveyor 4 
can survey and plot in feet and put acorrect metric scale on the 
plan according to law, 

This system also has the advantage that he can report to his 
Board in London in feet, and deposit his legal plans in Spain 
with one plot instead of two. The same system can be, and is, 
applied to measure distances in feet from a map plotted in chains 
and links. I think Mr. Greenwood would find such a system 
applied to his drawing-office a good deal less costly than changing 
al! his leading screws in the shops, or applying special correcting 
gears, which is at best only an approximation to true pitch. 

Further, metric-using countries had no standard and universal 
measures and weights prior to the adoption of the metric system. 
They were in precisely the same position that we were prior to tae 
adoption of our standards. It is one thing to substitute a 
standard for a miscellaneous lot of measures all different from 
each other, and quite another — to substitute one standard 
for another standard. Of course all this is stale to a degree, 
though I think I have treated the subject in a little different 
manner to the ordinary method. [t behoves practicians to keep a 
close watch on the professorial school, who, being without practical 
knowledge, would foist on us a system utterly unintelligible to the 
great run of men. An educated man can think in metric 
measures just as easily as he can in inches, but it is also n 
to consider the fact that the bulk of the men who use a foot rule are 
not university men, and have no knowledge of what may be termed 
the science of metrology ; in other words a national system of 
measures must be usefal to and easily understood by the masses. 
The results of a chemical analysis are expressed as proportional 

rts of the whole substance, An engineering structure is defined 
in definite quantities. 

It is desirable now, more than ever, that practicians should keep 
their own end uppermost, since the professorial element is getting 
really too strongat the meetings of engineering societies. There 
will 4 plenty of time for props try and introduce laborato 
systems into practical daily work when they have begun to teac 
students to bear cost in mind when designing. For the rest, it 
is legal now to sell by metric measure, if desirable, to anyone, and if 
any manufacture can be carried on cheaper or better by the metric 
than by the English system, by all means let the owner use that 
system. As to the strength of the professorial interest, we have 
the new “‘ National Physical Laboratory.” Whomanagesit! Not 
a committee of members of Institution of Civil Engineers and 
Mechanical Engineers, but a committee of the Royal Societ , and 
the Institution appears to be staffed by men who have devoted their 
lives to making chemical thermometers and the like, no doubt a 
useful work, but was it necessary to start an entirely new concern 
for such work, and would not better results to British trade have 
resulted if business engineers had been properly represented on 
the governing committee / Gro. T. PARDOE, 

September 17th. 








Str,—One fact about the metric system seems to be overlooked. 
It is the vagueness of the figures. The decimal system gives a 
fatal facility for making mistakes, and by some strange perversity, 
French people do not use the decimal point, but a comma, 
which has a totally different meaning for us. Thus, we write 
31,000,400°12 ; but in France it meron y written 31,000,400,12, or 
31000400,12. I have often been puzzled to know where the decimals 


an. 

~—. unless the probable size of a part happens to be known, 
it is extremely easy to make a mistake. I have seen centimetres 
read for milimetres and vice versa. I have had cimensions sent me 
tabulated by a French clerk, in which a piston-rod has been given 
in one place as 8 m., and in another 8 centimetres in diameter. 
No one who has not worked to the metrical system in engineering 
and boiler shops can form an idea of how troublesome it really is, 
and all for the sake of being able to divide by ten by cutting off the 
last figure. 

The clumsiness of the system is shown by the fact that French 
people never talk of kilogrammes per square centimetre, but 
always of ‘‘ atmospheres,” as though the atmosphere was anything 
but the most arbitrary assumption. The calculations used in 
physical laboratories are quite different in character from those 
used in our workshops, and there is no reason because they are 
right in one place they should be right in the other. 

Again, no one has suggested that we should give up 360 deg. as 
the division of a circle, or sixty seconds to the minute, or sixty 
minutes to the hour. In a word, the possession of a uniform 
standard of measurement is not only impossible but extremely un- 
desirable. 

No government on earth could enforce the adoption of the metric 
system in the present day. Its general use in Great Britain would 
inconvenience our trade with our own Colonies, and over 
70,000,000 of people in the United States, 

The actual trouble incurred by the difference of units is practically 
nil. It does not go beyond, as you have said, the employment of an 
office boy, and of rules with two scales, J. 

Bolton, September 20th, 





ENGLISH AND AMERICAN LOCOMOTIVES. 


Sin,—Without denouncing everything British and applauding 
everything American, do you not think there is a vast excuse for 
condemnation of a great deal of English practices and conservatism ! 
My experience is that when an American sees anything which on 
the face of it is better than that which he is accustomed to, he 
cannot adopt it too quickly to please himself. Not so the English- 
man, he is—more or less—quite content to make do with what his 
fatherfound satisfactory, whoin turn found his father’s methods 
good enough for him. I happen to have lived in the United States for 
some years, and was present at the Chicago Exhibition when Mr. 
Webb’s Queen Empress was awarded the gold medal for workman- 
ship and general design ; that was, you areaware, in 93. Now I 
can safely say that at that time Ido not think there could have 
been a single American locomotive with cast steel driving wheels ; 
but our shrewd cousin was quick to see the advantage of lighter 
yet stronger revolving portions of locomotives, which would allow 
the weight to be made up elsewere if desired. The result is that all 
express and engines of great hauling capacity in the United States 
are now furnished with cast steel wheels, in face of the fact that 
the old cast iron hollow spoked wheels had been good servants and 
had not refused duty. Now I think it is the practice of the British 
builder to lull himself into a false impression that his is the best 
article on the market, and as regards workmanship it is undoubtedly 
second to none ; but thenitis the most un-get-at-able for repairs, and, 
as a rule, very much heavier, although I will admit that ourcousins 
sometimes err on the side of lightness, I the other day saw a con- 
signment of British-built engines for one of our Colonies of a 3in. 
gauge, with outside cylinders, and that abomination of abominations 
from a repairing point of view, viz., inside steam chests. Now the 
time usually allowed for facing up a cylinder valve face in America 
is from five toeight hours, but I have seen British-built engines with 
inside steam chests in which the corresponding operation has taken 
a man over a week, and then the face is inferior in finish to the five 
to eight hours’ job. 

Now take the subject of boiler mountings. Onthe British engine the 
injector check is secured to the barrel of the boiler by studs screwed 
into a heavyiron ring or flange ; the joints between the brass boiler 





check and iron ring is in most cases made with an asbestos washer, 
which, during its term of office, is very diligent in eating into the 
surfaced face of the aforementionedironring, which necessitates the 
withdrawal of the studs and facing up of ring whenever a general 
repair is in ———. The asbestos also corrodes the studs, and so 
weakens them that ay’ require renewing and ofttimes drilling out. 
Now let us compare this with the American plan; a liner of the 
same thickness—or ,'; less—than the barrel thickness is riveted 
on either inside or out and caulked, the hole is then reamed for a 
taper tap, and the hole is tapped similar to that used for a washout 
plug ; the stem of the check is screwed taper and screwed tight 
with a little white lead and oil. Now the advantages must be 
apparent to all, viz., cheapness of construction, no facing of joints, 
no studs, no asbestos ring, and simplicity of removal and replac- 
ing. I have seen thousands but no trouble with any, as it stands 
to reason if a washout plog remains tight in face of its frequent 
removals the check will be satisfactory. Now with other mount- 
ings such as the large ones in the cab, the same plan is adopted 
with the British as with his injector check, but the American 
adopts a ground-in ring spherical on one side and flat on the other. 
I have never known anything but satisfaction from these, as a little 
emery powder and oil to clean the surfaces, one or the other, 
preparatory to the white lead and oil joints, and the thing is adjust- 
able, by slackening one stud nut and tightening the opposite one, 
to any set or position required. 

I see in your article that Mr. Gibbs is credited with the highly 
complimentary remark that in England, ‘‘the birthplace of the 
locomotive, and where railway engineers are acknowledged to be 
the most eminent and most well known, and where all the condi- 
tions are thrashed out.” Now if this be so, why the extremes 
adopted in the amount of heating surface, varying from the late Mr. 
P, Stirling’s 950ft. to Mr. J. F. Macintosh’s 2500ft. for practically 
the same size of cylinders? This does not look much thrashed 
out, and I am afraid Mr. Gibbs must have been giving us ‘‘ Taffy ” 
to the disparagement of his own people. 

Fuel consumption gives us a great haul over our cousins, and | 
believe over our neighbours on the Continent; but then we must 
take into consideration the fact that we on this side are not tied 
down with laws and restrictions as regards spark-preventing 
appliances, such as extended front ends, netting, &c., as are our 
cousins. We must all concede that it is far easier to create a vacuum 
in a small space than in a large, and it is estimated that the inches 
of mercury in the smoke-box is about double that in the fire-box ; 
and when you have in addition to an extended smoke-box a series 
of netting and bafflers, all of which tend to reduce the draught, the 
only loophole out of the difficulty is by reducing the blast nozzle 
to give a sharper exhaust, which creates an extra amount of back 
pressure, so that what you give with one hand is taken back to a 
certain extent by the other. In spite of all these preventive 
measures, the American locomotive resembles a travelling voleano 
at times, but then they have complied with the law which compels 
the adoption. A few locomotive superintendents in England have 
adopted thisre e measure, notably the Great Western Railway, 
and I believe the Caledonian, and this in spite of the fact that the Great 
Northern Railway, which used avery aiandiesiian, has the lightest 
fuel bill in the country. I consider the finest locomotives in 
existence are those built within the last few years by Mr. Wm. Dean 
at Swindon, which have shown more —— than any other 
engine of late years. He has grasped the idea of Mr. William 
Buchanan, of the New York Central and Hudson River Railroad, 
and raised the centre line of his boiler, whereby a larger diameter 
of boiler, and consequently more flues and larger heating 
surface, is made practicable. Then again he has recognised the 
advantage which the Belpair fire-box gives him, with the result 
that an engine has been turned out which surpasses all his other 
achievements, the two most serious drawbacks are the extended 
smoke-box and the inaccessibility of the steam chests, 

The diameter and length of flue seems to be as well ‘‘ thrashed 
out ” as the subject of heating surface, l{in. is the British standard 
and 2in. the American ; and the length may vary from 8ft. 9in. to 
12ft. 3in. Now which is right, and what is the greatest effective 
length of a locomotive boiler flue? Now I should like to hear a few 
remarks from “‘those who know.” First, what is the most effective 
length of lin. and 2in, flues ; secondly, what ratio the grate area 
should bear to the flue area ; thirdly, whether a return-flue would 
be an advantage or not. I have heard nothing about the preform- 
ance of the locomotive with the cross-water tubes in the fire-box 
which was built on the London and Sovth- Western some few years 

0. 
a september 27th. ANGLO-AMERICAN. 

[Our correspondent’s experience with English engines seems to 
have been somewhat limited. Asbestos packing is not used in this 
country in the way he supposes. We have dealt with the heating 
surface question on another page. The cross-water tubes have 
proved absolutely successful.—EpD, E.] 





MINING MACHINERY IN SOUTH AFRICA. 


Str,—Now the Midland Railway Company has proved that 
American made locomotives cost 25 per cent. more for fuel, 50 per 
cent. more for oil, and 60 per cent. more for repairs than English 
made engines doing the same work, or in other words, that the 
former would be dear at a gift, I would suggest to directors and 
shareholders of gold-mining companies the probability of American 
made crushing and mining machinery being equally worthless. The 
high cost for repairs, wear and tear, &c., and the enormous staffs 
of mechanical engineers, fitters, &c., employed on Rand Mines, 
where, before the war, American made machinery was principally 
used because some of the financiers and speculators controlling or 
directing these mines were interested in an American mining 
machinery manufacturing company, almost proves such is the 
case. It is the falsest of false economy to purchase badly made 
machinery because it costs slightly less in the first instance, and 
can be delivered a few weeks earlier than the carefully made and 
well finished article. Roughly made, unfinished machinery, with 
the shafts and bearings out of the true, or if true when new, which 
through faulty and bad workmanship quickly wear out of the true 
when at work, is not worth the cost of erection, to say nothing of 
its purchasing price. 

I would particularly impress these facts upon directors and share- 
holders of Transvaal mining companies to prevent rubbishiog 
machinery being purchased and erected in that Colony when min- 
ing operations recommence there after this war is finished. 

ort Elizabeth, South Africa. ANTI-SHODDY,. 
September 3rd. 








THE NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 


STEAM coal market firm, and especially for small, House coal 
in fair request. Exports for week ending September 28th :— 
Coal: foreign, 53,459 tons ; coastwise, 17,896 tons, Imports for 
week ending October 1st :—Iron ore, 6185 tons; pig iron, 950 tons ; 
tin-bars, 1275 tons; scrap, 91 tons; boards and sleepers, 3270 
loads ; pitwood, 5476 loads, 

Coal: Best steam, 15s. to 15s. 3d.; seconds, 13s. 6d. to 14s.; 
house coal, best, 17s.; dock screenings, 8s. 6d.; colliery small, 


7s. 6d. to 8s. Pig iron: Scotch warrants, 54s. 14d.; hematite 
warrants, 59s. 1ld. f.o.b. remgercg? gyn Middlesbrough, 
No. 3, 45s. 44d. Iron ore: Rubio, 14s. 6d.; Tafna, 15s.6d. Steel: 


Rails, heavy sections, £5 5s. to £5 7s. 6d.; light ditto, 
£6 7s. 6d. to £7 7s. 6d. f.0.b.; Bessemer steel tin-plate bars, £5 ; 
Siemens steel tin-plate bars, £5 2s. 6d., all delivered in thé district 
cash. Tin-plates: Bessemer steel, coke, 15s. to 15s. 3d.; Siemens, 
coke finish, 15s, 3d. to 15s. 6d. Pitwood, 183, to 18s. 3d. ex ship. 
London Exchange telegram: Copper, £64; Straits tin, £109 10s, 
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A REVOLUTION IN NAVAL GUNNERY. 


EVER since we sarcastically referred some time ago in 
‘Dockyard Notes” to the “revolution in French naval 
artillery,” correspondents have favoured us with cuttings 
from French newspapers, beside which the best methods of 
the Daily Mail or the Daily Express are but milk and water. 
The fuss is all about the Guye apparatus for loading heavy 
guns, which has been tried in the Valmy with great éclat. 
According to the latest versions, big French guns of 13:4in. 
calibre can now discharge four rounds inside four minutes, 
while they used to take twenty-five to thirty minutes to 
accomplish the same result. The statistical fiend has got 
hold of the figures, and shows that the result of the apparatus 
is “to multiply the value of every French gun by six.” 
Ergo—reasons for the argument mathematically too plain to 
need stating—every French battleship is worth six British 
ships, and the British fleet by a single stroke is nowhere in 
comparison with the French fleet. 

Some, of course, will sceptically ask, Is it true? Probably, 
we should say, it is not quite true. The new rate, we fancy, 
is a little exaggerated ; the slowness of the old method must 
certainly be unless the French navy is in a depth of in- 
efficiency beyond all others. The absurd thing is, however, 
that the new rate of fire is only a trifle in excess of what we 
have obtained with rather heavier guns nearly ten years ago. 
For instance, here are results obtained—not experimentally, 
but at target practice—with ships of the Royal Sovereign 
class :—Royal Sovereign, seven rounds in twelve minutes, 
7 hits ; Empress of India, four rounds in six minutes, four 

its. 

The round a minute of the Valmy would not, at target 
practice, be swifter than these results with British guns 
designed a good fifteen years ago, and devoid of any special 
mechanism. Coming to rather more modern pieces, the 
12in. carried by the Majestic class fires normally two rounds 
well inside three minutes, and a round a minute has been got 
off. Later patterns have, on trial, done a round in fifty 
seconds, the most revent has touched two a minute; while 
with the Vickers’ 9*2a rate of three a minute has been secured. 
In comparison with these results the French trials do not 
look so very revolutionary, and there is certainly no occasion 
to worry concerning them. 

There is, however, one practical side issue that may as well 
be considered. A ship like the Valmy, carrying but a single 
gun per turret, may gain by accelerated fire, but the ordinary 
ship with a pair of guns in a turret has for a long time now 
been able to fire faster than necessary. To let off both big 
guns together imposes a tremendous structural strain on the 
ship. At gunnery practice with quarter charges such an 
incident may matter little, but in war with full charges there 
is a good deal to militate against big guns firing at their 
highest rate. The best work is likely to be of a more leisurely 
nature, and it is yet by way of being an unproved point how 
many ships are going to stand the concussion. It is certain 
that when one gun of a pair goes off it will knock out the lay- 
ing of the other, and herein lies the absurdity of the American 
double-turret system with four guns involved. If one gun is 
put in a turret to do the work of two, or if two are mounted 
with the avowed object of holding one in reserve till the other 
is worn out, then a high rate of fire is to be sought for; 
otherwise, the limit of utility has been reached and 
exceeded long ago. That the French have been so 
behindhand hitherto, as paragraphs assert, we, as re- 
marked above, are rather sceptical. But save on such an 
assumption the “revolution in naval gunnery” is a 
ridiculously exaggerated expression. There are very few 
guns nowadays that cannot be fired a good deal faster than 
any one will ever want to fire them in war, and a revolution 
that is effective only on paper hardly promises to greatly 
affect the principles of sea power. In the hour of battle one 
gun will tend very much to equal any other gun, and victory 
will lie with those who can shoot best and longest stand being 
pounded at. 








INTERNATIONAL NAVIGATION CONGRESS. 

INTERNATIONAL Congresses for the consideration of 
matters relating to canals, harbours, and navigation 
generally have been held from time to time at dif- 
ferent towns in Belgium, Germany, France, and England, 
but no society of a permanent character has hitherto 
been in operation. At the close of each Congress an 
invitation to meet again at some particular centre has been 
accepted, and with this the functions of the existing organ- 
isation were completed and came to an end. Consequently, if 
the centre whose invitation was accepted, for special rea- 
sons, was unable to fulfil its engagements, as was the case 
on one occasion, there was no executive to take the matter 
up; and unless Brussels where the first Congress was held, 
had again come forward, these Congresses which fulfil very 
useful functions, would have died a natural death. In accord- 
ance with a resolution passed at the last Brussels Congress in 
1898, a permanent organisation has now been established, with 
its head-quarters atthat city. It consistsof twenty-four mem- 
bers, representing as many different countries, the secretary 
being M. Dufourney, engineer-in-chief of the Ponts et 
Chaussées. The representative of the Commission for this 
country is Mr. Vernon-Harcourt, M. Inst. C.E. 

This Commission, to whom the preliminary arrangements 
and selection of locality for the holding of congresses is dele- 
gated, has decided that the next International Congress shall 
be held next year at Diisseldorf, on the Rhine, from June 
29th to July 5th, and M. Sympher, engineer-in-chief— 
80, Wilhelmstrasse, Berlin—has been appointed to act as local 
secretary. 

The questions that will be brought under consideration are 
divided into the two classes of inland and ocean navigation, 
the subjects for which papers are asked, and on which it is 
intended discussions shall take place in the first class, are: —The 
means of overcoming great rises in canals by locks, lifts, or 
inclined planes; (2) the economic conditions of inland 
waterways; and as to whether canals can be so constructed 
and worked as to pay interest on the capital outlay; (3) the 
manipulation of the transport of coal, and as to the preven- 
tion of its depreciation by shipment. Communications 
are also invited on the following subjects:—The con- 
struction of reservoir dams; improvements in the me- 
chanical propulsion of vessels ; the use of turbines and screw 
propellers for canal navigation; the utilisation of water 
power at weirs. 

In Section 2, Ocean Navigation, the special subjects for 
consideration will be:—The cost and maintenance of steel 
lock gates; the employment of seagoing barges, suitable also 
for inland navigation. Communications on the following 





subjects are invited :—Construction of graving docks and 
repairing slips; flushing as a means of maintaining the 
channels of harbours; the protection of lighthouses and 
lightships; the use of grab dredgers; fog signalling; ship 
resistance in open water. 

An exhibition of models and machinery bearing on the 
above subjects will be held. 

Short visits of inspection to navigation works have been 
arranged during the sitting of the Congress, and, at its close, 
to the Dortmund and Ems Canal and the lift at Henrichen- 
burg, and to the Kaiser Wilhelm Canal. 

Hitherto the attendance of Englishmen at these congresses 
has been very small as compared with those from other 
countries. This is due to two causes, mainly because the 
only two official representatives of Great Britain who attend, 
and whose expenses are paid, are those respectively sent by 
the Board of Trade and the Institution of Civil Engineers, 
whereas the Governments of France, Germany, Russia, and 
other countries send at the cost of the State the engineers of 
the chief navigation establishments, who, in those countries, 
are Government officials; and also because no trouble has 
been taken to make the meetings of the congresses known in 
this country. Now that there is a permanent representative 
in England, it is to be hoped that there will be a more repre- 
sentative show, and a more active part will be taken in the 
proceedings. 








ARRANGEMENT AND EQUIPMENT OF 
SHIPBUILDING WORKS.* 
By Mr. James DUNN, of London, 


Rapipity of production and economy in construction are the two 
great desiderata of modern shipbuilding. Evena cursory examina- 
tion into the economics of manufactures convinces one that rapid 
construction of itself means economical work, for that which 
ensures the one promotes the other. 

In the arrangement and equipment of shipbuilding works 
primary consideration must therefore be given to rapidity in 
construction, consistent always with a due appreciation of the 
possibilities of earning profit on the capital involved ; this latter 
is of importance because ideals are usually expensive. For in- 
stance, no one will gainsay the great economic advantage ot 
practically completing a ship withinagraving dock. Buta graving 
dock involves a capital expenditure of quite £100,000, and the 
interest and depreciation would thus become a heavy charge which 
might exceed the resultant saving. 

(reneral principles dominating the plan of shipbuilding worts.— 
The nature of the site available influences the arrangement of the 
works, but the general principle dominating the plan is that the 
various departments must be arranged in relation to the ship at 
radii, increasing in direct proportion to the lessening importance or 
volume of the work turned out by the respective shops for the 
ships when on the building slip, or when at the fitting-out basin. 
Thus the platers, angle iron, and beam workers must necessarily 
occupy the closest position to the ship ; beyond them would come 
the joiners and wood-workers generally, while in the third zone 
there would be the light iron and copper constructors, with various 
other departments, as, for instance, upholstering, decorating, &Xc. 
It is desirable, too, that the engineers and boilermakers should not 
be far removed, for as much as possible of the machinery weights 
should be put on board a ship before it is launched. A new set of 
conditions arises when the ship is at the fitting-out basin ; then the 
minimum of steel structural work remains to be done, while the 
cabin fitting, decoration, and engineering work predominate. 

The Naval Construction Works of Vickers, Sons, and Maxim, at 
Barrow-in-Furness, were first laid out by the late Mr. Robert 
Duncan, of Port Glasgow, upon such a well-defined and liberal 
plan that, notwithstanding great expansion during the past three 
years, there has been no need to depart from the general scheme, 
which will be recognised on all hands as admirable even in the light 
of present-day experience. In the shipbuilding yard—the section 
of the works to the north of the Ferry-road—the main buildings 
form a quadrangle, the space within which serves admirably for 
stacking the plates, &c. The range of shops close to the building 
slips are occupied by the scrieve boards, angle and plate furnaces, 
bending blocks, and angle, beam, and plate-working machine tools, 
and these are arranged so that the steel structural material passes 
from the quadrangle through the respective departments in a clearly 
defined direction, handling being reduced to a minimum, The 
wood department is confined to the eastern side of the quadrangle, 
the timber being passed through the saw mill to the ‘‘racks” or 
to the shops, while the joiners’, carpenters’, boat builders’, and 
block and tackle makers’ departments—embraced in the one build- 
ing—have direct communication with the building slips. Again, the 
galvanising, plumbers’, smiths’, and engine fitters’ shops, to the 
west of the quadrangle, are all arranged as near to the building 
slips as the steelworkers’ department will admit. For new build- 
ing berths there is available ground to the north-west, and as a 
separate entrance for material coming by railway has been arranged, 
along with stackyard and cantilever travelling crane for distributing 
the steel, it will only be necessary to add steelworkers’ machine 
sheds to the west, still retaining the furnaces and bending blocks 
in the central position. 

The site available, tidal influences, and the harbour plan largely 
influenced the relative positions of the engine-works and the ship- 
building yard, but the result attained is distinctly satisfactory. 
The engineering department with the shipbuilding yard together 
form an oblong on plan, the fitting-out basin being at the one end 
and the building slips at the other. As the maximum of steel 
structural work is done before the ship is launched, the amount of 
time lost in transit, both of workers and material, is very small in 
this important department. This is assisted also by the various 
departments engaged in the ultimate completion of the ship having 
workshops close to the fitting-out basin, and also by having on 
board the ship many portable machine tools, so that the movement 
of men and material between the shipyard and the fitting-out basin 
is comparatively small. Indeed, careful calculation has shown that 
the loss involved in this way at the Barrow Works is probably only 
about one-sixteenth of 1 per cent.; in an establishment where the 
ships are fitted out at a distance of about half a mile from the works 
the loss for transit has proved in one actual case to be 4°6 per cent. 
on the work done at the fitting-out basin. This practice of com- 
pleting the vessel away from the shipbuilding base is a common 
practice both on the Clyde and on the Tyne. 

The electric driving of machine tools.—Importance from the 
economical point of view must be attached to the electric driving 
of machine tools, and at the Naval Construction Works the installa- 
tion is very complete. The —— consists of five generating 
sets, the total horse-power being 1250, and the electrical capacity 
750 kilowatts, but in the engineering and gun-mounting department 
the power plant is of 2500 horse-power and 1500 kilowatts capacity, 
and electrical connectionis established between the two departments, 
These stations are utilised both for power and lighting purposes, 
the voltage of the direct current being 210, with 3570 ampéres in 
the shipyard department and 7150 ampéres-in the engineering 
works. As to the economy of the electrical system, the coal 
consumption over a given period of average working conditions is 
only one-third what it was for steam driving, but the interest and 
depreciation of the electrical equipment must be taken into 
consideration. This, however, is not likely to equal the coal 
economy, while there is the additional advantage of direct control 
over the motors. 

Where the tools are conveniently situated for driving from 
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shafting—as a rule where belt drive was formerly adopted—the 
shaft has been retained and a large electric motor conveniently 
placed for running it. This secures any advantage from stored-u, 
power in the pulleys to assist in starting drills and cutting rie 
generally, while at the same time a less power of motor is possible, 
since all the machines are not likely to be simultaneously doing 
their maximum duty, In the machine shed, however, the majority 
of the tools have independent motors, the largest being 45 Sonent 
power operating plate-bending rolls 30ft. long to take in armour 
deck plates, while there are several cases of from 30 to 20 horse. 
power motors. 

Many of the motors drive their machine tool by belting with 
belt-striking gear for reversing. Some of the punching and shear- 
ing machines, however, are driven by spur gearing, the pinion on 
the motor spindle being of soft material to deaden the shock and 
reduce the vibration. In such cases the motor is itself reversible, 
In a few instances, for large mangle rolls, angle shears and angle 
bevelling machine, a chain belt covered by a gear case is used, 

As to the speed of the motors, all above 5 horse-power run at 
600 revolutions per minute, the interposition of belt pulleys 
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enabling the speed of the various machine tools to be reduced to 
the required rate of rotation. Motors of 3 horse-power, which are 
used for drilling, counter-sinking, joiners’ saws, &c., are run at 
850 revolutions. The 2 horse-power motors, of which there are 
three or four, run at 1200 revolutions per minute, two 14 horse- 
power motors make 1100 revolutions per minute, while several 
| horse-power motors used for grinding for saws and for several 
portable tools make 1300 revolutions per minute. 

Some large machine tools,—It is scarcely necessary to say that at 
the Naval Construction Works every conceivable type of ship is 
built, and Vickers, Sons, and Maxim have therefore installed very 
powerful tools. Drawings are given of some of the heavier tools, 
— to show their scantlings. Figs. 1 and 2 show a hydraulic 

nder and flanger fitted with cylinders of sufficient power to bend 
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“——t Fig. 4@—-END VIEW OF SCARFING MACHINE 


when cold—plates Zin. thick and of any length up to 32ft. The 
manner of using a double-headed shaper as a scarfing machine for 
tapering ship plates at the edges, so that they may overlap to obviate 
the fitting of tapered liners, three-ply riveting and the caulking of 
same, is shown in Fig. 4. 
A hydraulic machine is shown by Fig. 5 for cutting channels and 
angles ; it is operated on the principle of the hydraulic press. There 
are also one or two other hydraulic machines, notably one for punch- 
ing manholes. ‘The hydraulic power for all tools in the yards is 
developed in a separate power plant for working up to a pressure 
of 1600 lb. to the square inch. ? 
Closed in versus open shipbuilding berths and the cranes serving then. 
—The increase in the size of ships, the greater weights of the units 
now used in construction, and the extension of the practice of 
counter-sinking, riveting, and caulking by portable mechanical 
tools, have necessitated an improvement upon the old method of 
rigging up derricks alongside the ship for lifting weights on ar, 
or carrying the tools. Many systems for accomplishing this end 
have been adopted, and most have advantages to commend them. 
One of the first was that in use at Harland and Wolff’s—Figs. 6 
and 7, The gantry crane illustrated has a clear headway from rail 
level to the underside of the cross-girders of 98ft., while the clear 
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+4119 O5ft. For the purposeoflifting weights on board, separate 
— carried on each of the four corners of thestructure, velaging 
through an angle of 180 deg., and able to place their load of 4 tons 
within the shell of the ship, 40ft. distance from the axis of the jib, 
without moving the crane. The gantry is used ayer A for the 
carrying of hydraulic riveters, and only incidentally for traversing 
with loads to their position within the ship, so that it would seem that 
thislargestructureislimitedinitsutility. Forcarrying the hydraulic 
riveters there are three hydraulic travelling cranes running on the 
cross-girders, two of them on the upper and one on the lower boom, 
an arrangement which enables two riveters to be brought closely 
ether. In the building of the Celtic the heaviest weight carried 

by the travelling crane gear was understood to be the hydraulic 
riveters of 74 tons, and the heaviest weight lifted by the jibs was 
3h tons ; at the Barrow Works, 15-ton loads are dealt with in build- 
ing warships on the slip, With their gantry Harland and Wolff 
were enabled to rivet expeditiously and economically the top sides 
and keel plate, the centre plate, the tank intercostals, and —_ 
plate frames and the upper deck stringers in the Celtic, while 
similar work is done on other large ships. The thickness of the 
plating may also be given in connection with the weights requiring 
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tobe dealt with in large merchant work ; the shearstrake plates of 
the Celtic were ljin., side plating 1] kin. to lin., the bottom plating 
lin., and keel plate 1gin. 

The system carried out at the Union Ironworks at San Francisco 
is shown in Fig. 8. Here there are overhead cranes travelling the 
full length of the building berth, and a series of independent jibs for 
carrying the girder on which the hydraulic riveter is supported. 
This involves an extensive structure, the foundations of which 6n 
either side limit the number of shipbuilding berths for a given width. 
The berth is not closed in, but the number and the great sectional 
area of the trusses for supporting the travelling crane affect 
the lighting of the berth. ese trusses, with their supporting 
posts, are placed at 12ft. centres ; the uprights are utilised for the 
staging, and they carry, with the use of suspension rods, a jib on 
which a trolley runs for supporting the girder carrying the riveting 
machines. The girder and riveters have to be moved from one pair 
of jibs to the other, as required. The weight of the heavier 
riveters in use is only 1400 lb., to work jin. rivets with a 30in. gap. 
The travelling cranes have a lifting capacity of five tons ; the speed 





arrangement where severe weather conditions obtain, especially 
where the snowfall is considerable or the rain incessant for long 
periods ; but apart from the great cost, in view of the loads to be 
supported, there is always the disadvantage of restricted light, 
because glazing cannot always be kept clean, and artificial light is 
at best a poor substitute, and the general result may be conducive 
to idleness, There is also the probability of draughts, and although 
it is said-that this has not been experienced to any great extent at 
Swan and Hunter's, experience of wind-swept Barrow suggests 
that this solution might involve inconvenience and discomfort. It 
is claimed for these structures that there is a saving in the cost of 
shoring and fairing the vessels, but such saving need not be con- 
fined to this particular form. Swan and Hunter have provided 
large horizontal jibs to their travelling cranes, which revolve below 
the cranes, but withal there is a gap in the centre line, The out- 




















Fig. 9. Vulcan Works, Stettin. 
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side crane of the cantilever type commands a space of 500ft. in 
length, and 65ft. in breadth. 
Fig. 11 illustrates a German design for building berths. Here, 
also, the jib is carried below the main traversing crane, being sus- 
nded in a ball bearing ; the horizontal pressure is taken up by 
five rollers. The lifting gear consists of a double set of spur wheels 
rooves. The crane has a capacity 
cf three tons, the lifting speed being 66ft. per minute, the longitu- 
dinal traverse 197ft. per minute, the horizontal traverse 108ft. per 
minute, and the rotating of the horizontal jib 295ft. ; the lifting 
motor is of 20 horse-power, and the motor for horizontal traverse 
13 horse-power. But here, again, the load is comparatively 
limited, and there are between 4ft. and 5ft. in the centre of the 
ship which are not commanded by the crane. 


and a rope drum with turned 





longitudinally is 180ft. per minute, horizontally 90ft., and for 
elevating 90ft. The structure seems elaborate for the duty done. 


Figs. 6.and 7. Gantry, Harland and Wolff, 
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These overhead systems generally involve a light-excluding 
structure over the ship ; and, most important of all, the maximum 


Fig. 8. 


San Francisco. 


Belfast. (Union Iron Works.) 
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This system of two cranes placed alongside each other involves a | 
considerable increase in the strength of the truss at the centre to | 
support one-half of the crane and its load. In the case of the San | 
Francisco structure another objection has been ingeniously over- | 
come ; usually the two cranes are equal in length, and because of | 
their supports there is a considerable space at the centre line of | 
the berth—just over the keel—right fore and aft, over which the 
crane has no direct control. But, as will be seen from Fig. 8, 
the apex of the truss is 3ft. from the centre line, and thus the 
crane to the right of the section is 6ft. longer than the other, and 
commands the keel, At thesame time there is still a small section 


of the width of the ship which is not commanded by the cranes | 


overhead, 

Fig. 9 illustrates a structure which has been erected quite 
recently at the Vulcan shipbuilding yards at Stettin, and here also 
the cranes are made of different lengths. The structure is of steel 
work without roofing, and the motors are electrically driven. 
Each crane lifts four tons, and the speed of longitudinal traverse is 
262ft. per minute, 

_Neither the berth at San Francisco nor either of those at the 
Vulcan Works in Germany is closed in, and in this respect they 
differ from the arrangement adopted by Swan and Hunter, who, 
like one or two foreign firms, prefer that the berths should be 
roofed over, as shown in Fig. 10, There are advantages in such 





weight lifted is not great. While they give the advantage of two 
cranes for each ship, these are limi in their radius across the 
ship, although this may not be a serious objection, especially with 
twin-screw steamers. The Wellman-Seaver Engineering Company, 
of Cleveland, Ohio, who have fitted in some American lake yards 
gantry cranes of the cantilever type corresponding in general 
arrangement to the Brown system, have made an arrangement 
overcoming this difficulty by overlapping the travelling cranes, and 
supporting the lifting trolley on the lower flange of the girders 
forming the travellers. 

Cantilever cranes at Barrow—Brown.—The system which has been 
adopted at the Naval Construction Works at Barrow-in-Furness is 
that known as the Brown patent balanced cantilever type, and a 
section of the building berths is shown on Fig. 12. This system 
consists of a light trestle work placed between two shipbuildii 
berths, on which there travels a crane whose cantilever arms stre 
over the ship on either side of the trestle. The trestle for one of 
the cranes is 729ft. long, and it will be some time before shi: 
exceed this length ; the other is 647ft., and both can easily 
extended at any time without even temporary inconvenience. The 
whole of the ship is immediately under the control of the crane 
hook, the total span or outreach of the hook being 190ft., while the 
clearance above the deck structure is equal to the depth of the 
ship itself. The same principle is applied for dealing with the 


plates, timber, &c., at the part of the works where the material is 
stored, as shown on Fig. 13, the outreach of the hook being 318ft. 

In the design of the Brown cranes as fitted at Barrow the wind 
area was reduced as much as possible so as to minimise the material 
for a given maximum strength. This also lessened the cost and 
incidentally admitted the fullest measure of daylight. The trestle 
has also been designed to avoid interference with operations along 
the side of the ship. The uprights are all attached to their 
foundations and to the cross connections at the top by pin joints, 
80 that the entire structure may expand or contract longitudinally. 
The members of the structure are held vertically by the centre 
panel of the trestle, which consists of a large A brace extending 
upwards from the foot of one column to the centre of the panel and 
down to the foot of the other column. The only possible inter- 
ference with the work alongside of the ship is at the uprights 
— the ship attains its maximum breadth, and even here it is 
small. 

The crane is worked by one 85 horse-power electric motor, with 
suitable gearing for the several movements. For traversing the 
crane along the track on the trestle, power is transmitted through 
bevel wy and shafting to the driving gears on the truck, which is 
controlled by suitable brakes and clutches. The trolley travel 
along the cantilever arms is accomplished by the revolving of two 
drums winding wire rope connected to the trolley. These two 
drums are on one shaft which runs always in the same. direction. 
When one drum is thrown into gear with the driving shaft the 
other is disconnected and remains idle, so that while one winds the 
other “pays out.” The drums are kept in the same relative posi- 
tion to one another by the use of a return loop or a small wire rope, 
which is wound in an opposite direction to the ropes connecting the 
trolley. The hoisting 1s accomplished by a single drum’; the 
lowering is through gravity alone, governed by brakes. The 
speeds vary according to load with the following minima and 
maxima :— 

Feet per minute. 
° to 600 


Ce eT ee ee ae 
Trolley or transverse travelling 400 to 800 
Track of horizontal travel .. .. 400 to 700 


The cranes lift 10,000 lb. —44 tons—at the extreme travel of the 
trolley, and 30,000 lb —about 134 tons—at a distance of 60ft. from 
the centre of the crane. 

Fig. 13 illustrates one of the cantilever yard cranes. The main 
point to be noted in the construction of these cranes is the open 
trestle structure, allowing pieces of 60ft. in length to be carried 
through the pier without turning. To avoid twisting there have 
been adopted what really amounts to two trolleys, which carry 
their loads at two points, and which travel at exactly the same 
speed. Actually, however, these two blocks form part of a single 
trolley which is operated by two drums. The capacity and 
dimensions of the yard cranes are as follows :—Trolley travel 
159ft. 14in. each way from the centre of the crane, or, in other 
words, a tutal of 318ft. 3in. centre to centre of the extreme position 
of the hoist block. The maximum load is 11,000 lb.—5 tons—which 
can be lifted and travelled through the entire length of the travel 
of the trolley on the runway. The double tracks on which these 
cranes run are gauged 30ft. 6in. centre to centre. The power 
which is necessary to run one of these cantilevers is 85 horse-power 
arranged for 200 volt tension direct current. The motor will lift 
the maximum load 11,000 lb. at the rate of 200ft. per minute, will 
traverse the crane along the tracks at about 300ft. per minute, and 
travel the trolley to any desired speed up to 750ft. per minute. .- 

The high speed of horizontal and longitudinal traverse of the 
cantilever system in operation at the ‘enon works tore than 
compensates for the duplication of cranes in the instances already 
indicated. 

The utility of building berth cranes.—It will be seen that these 
cantilever berth cranes serve all the purposes for lifting material on 
board, while as regards the supporting of hydraulic riveters for 
double bottom and keelstrake oak; the usual method of a gantry 
——- on the inner bottom or flooring of the ship will, as 
formerly, be applied. For supporting the riveter for working the 
bilge and sheerstrake there is no reason why jibs should not be © 
carried on the trestles of the cantilever cranes, and on special 
uprights on the offside of the ship ; the pneumatic tools for rivet- 
ing, caulking, &c., are easily supported upon the deck beams 
because of their light weight. 

The primary consideration was to secure a wide radius of action 
and a reasonably large lifting power at high speed, because of the 
important desiderata which were indicated at the commencement 
of this paper, and particularly because of the economy which 
results from the lifting of as much of the machinery and internal 
equipment on board while the vessel is on the slip. Thus, for 
instance, it becomes a simple matter in the future to put on board 
quickly and thus economically, all auxiliary machinery, the greater 
part of the water-tube boiler equipment, the bed plates of the main 
engines, the shafting right up to the thrust block, and many other 
details, It is true that part of this work has been done in the 
past, but it bas been accomplished at considerable cost, with tem 
rary sheer legs which had to be moved from time to time, e 
principal limiting condition to the work done before floating the 
ship is the ultimate weight to be launched. In the first place there 
is the load on the launching ways, which has not hitherto exceeded 
to or | extent three tons per square foot, but it is more frequently 
less than 24 tons, so that there is from this point of view still some 
possibility of increase. Again, the dip of the stern of the ship at 
launching is a determining factor. At the launching ground at 
Barrow, however, there is sufficient margin for carrying out the 
ultimate aim. 

Work done on various types of ships before and after (aunching.— 
As to the condition of the work at the date of launch, some data 
applicable to various types of ships have been collected from works 
where the practice does not materially differ. It is interesting to 
note that, whereas with armoured war vessels the number of men- 
hours per ton of totalled finished weight of the ship varies from 
678 to 722, the proportion in the case of the fastest of the merchant 
steamers carrying a large number of passengers is only 401} men- 
hours per ton weight of the finished ship, while in the case of 
the ngs cargo- ing steamer it is 210 men-hours per ton 
weight of the ship. In other words, for a first-class ironclad the 
number of men-hours is about six million, whereas in the case of a 
passenger steamer of the same total weight when she leaves the 
builder’s yard the number of hours involved is only about one-half, 
or 3,310,650 hours. 

As to work done before launching, engineers and boilermakers, 
in the case of five of the six vessels, did less than 2 per cent. of the 
total; the other instance approximates more closely to the con- 
dition that will prevail for the future at the Barrow Works, for 
here, as shown in the “condition of the ship at launch,” the pro- 
pellers and tunnel shafting, thrust block, and most of the auxiliary 
machinery, were on board ; but being a cargo ship the amount of 
auxiliary machinery was not by any means so great as is the case 
in war vessels, and thus the proportion is less than it will be with 
war vessels. In the case of this vessel, however, 10°9 per cent. of 
the total engineering work involved was completed before the ship 
was launched, whereas in the warships the percentage was about 
23 per cent. There seems no reason why this percentage should 
not be brought up to about 20 per cent ; for although the main 
machinery cannot be “lined up,” owing to possible alterations in 
the form of the ship when afloat, there are many details and loads 
which come within the carrying weight of the cantilever crane. 

This shows the extent of the shipbuilding work done prior to the 
launch, and also after the ship has been floated. It is important 
to reduce the amount that requires to be done after launching, 
because then the ship is further from the shipworkers’ base. Much 
of the work, it is true, involves little or no weights, so that the 
question of crane accommodation is not so important. It will be 
seen that with armoured warships the — of shipyard work 
remaining to be done after the launch is between 27°5 and 31 per 
cent. of all the shipwork ; but it varies very considerably in the 





merchant work, the direct cause being the quantity of joiner and 
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cabinet fittings involved in the completion of the passenger accom- 
modation. Thus in the case where only 9°5 per cent. of shipwork 
remained to be done, the joiner work was three-fourths completed, 
and all the decks were laid before the launch, whereas in a ship 
where 592 passengers are carried, the joiner work was only half 
completed, and this 48 per cent. of the shipyard work remained to 
be completed after the launch. . 

Portable tools used on ships and methods of supporting them.—To 
expedite work on the ship when on the slip, and also in the fitting- 
out dock, a large amount of portable mechanical plant is used, 
including a portable electric lighting equipment, an installation of 
pneumatic riveting and caulking tools, and various electrical drills, 





&:. It is not necessary to describe these tools, in view of the 
paper recently contributed to the Institution.* A portable tool 


Fig. 12. 
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Fig. 13. Cantilever Cranc in 
Plate Yard, Barrow. 
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Cantilever Cranes for Ship-Berths. (Brown), Barrow. 
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In this country there are several types of splendid jib cranes, and 
reference may be made to the two 130-ton steam cranes by Cowans, 
Sheldon, and Co,, used by Glasgow shipbuilding firms for fitting 
engines on board their ships, and having an overhang of 45ft. from 
the face of the quay, with the maximum lift. At the dockyards 
there is a splendid hydraulic crane by Tannett Walker and C>., 
of 160-ton carrying power, with an overhang from the face of the 
quay of about 50ft. Again, quite recently Messrs. Doxford, of 
Sunderland, installed a jib crane which can lift 120 tons when the 
jib is commanding a radius of 50ft., 70 tons for 80ft. radius, and 
30 tons for 100ft. radius. But it is of special interest to note what 
has been done abroad during the past two or three years. Nearly 
all the works in Germany have been erecting powerful jib cranes 
in anticipation of the construction of great cargo steamers. 
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which may interest the members is the machine for planing the 
gun-roller paths on barbettes for 12in. and 9°2in. guns; this is 
clearly shown on Fig. 14, It is rotated by a 5 horse-power electric 
motor, and, with a feed of jin. per revolution, the machine cuts at 
a rate of 15ft. per minute, equal to 20 square feet per hour. Figs. 
15 and 16 show a similar machine for dealing with the roller paths 
cf smaller guns of 6in. and 4°7in. calibre. This machine is driven 
by a 3 horse-power motor. 

Cranes at the fitting-out basin.—Another question which has had 
to be considered by those responsible for the equipment of ship- 
building works is the type of crane necessary for placing heavy 
weights on board the ship in the fitting-out basin, and, in 
addition to showing the general arrangement of the Naval Con- 
struction Works’ 120-ton crane, operated by hydraulic power— 
Fig. 17—there are reproduced general elevations of four other 


Fig.14 . Machine for Planing Gun-Roller-Paths on Barbettes. 
Cuts 15 ft. per min. =, 
Feed 3" per rev. , oy = 
20 sq. ft. planed per hour an ‘ For 12 and 9-2-inch Guns 
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Fig. 15 . Machine 
‘for Planing Roller-Pati. 
of 6-in. Gun Mountings. 
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typical cranes. The heaviest weight lifted in mercantile work 
within the author’s experience is a boiler of over 110 tons 
weight ; with the adoption of water-tube boilers, gun mountings 
and guns now provide the greatest loads in naval work, and these 
range from 50 to 60 tons. 

The modern tendency is in favour of a derrick crane in preference 
to sheer legs, because the latter are slow in their movements, work 
only in one plane, and thus necessitate frequent movement of the 
ship, while the foundation usually involves trouble because the 
weight carried is concentrated at two points, each of limited area. 
Again, the overhang is not ter than with jib or swing cranes, 
and now that the tendency is all towards an increase in the beam 
of ships this latter becomes of primary importance. For instance, 
in three of the largest works the overhang is 60ft., 57ft., and 474ft. 








x. ‘* Portable Pneumatic Tools,” by Mr. Ewart C. Amos, “ Proceedings,” 
1900, page 119. 


Fig. 18 and Fig. 19 illustrate two cranes, the one of 100-ton 
capacity and the other of 150-ton capacity. Both these cranes are 
of the horizontal revolving type, which enables the jib to turn a 
complete circle, so that, with a jib of 180ft. in length—or 120ft. 
from the central pivot—the radius is very extensive. On the other 
hand, the clearance above a ship is limited, especially for what are 
koown as the storm-decker steamers, with immense funnels. 

The crane shown by Fig. 18 has been constructed by the Benrath 
Company, of Diisseldorf, for the Bremen Vulcan Works, and con- 
sists of a tower which turns on twelve carriages, each running on 
four rollers, and for rotating purposes four of these carriages are 
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ig. 18. 100-ton Revolving Crane. (Benrath), Bremen. 
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fitted with electric motors of 12 horse-power. The lifting mechan- 


ism is also driven by electric power. 

The Benrath Company have also constructed a crane for the 
Imperial Dockyard at Bremerhaven—Fig. 20—with a stationary 
tower, the vertical axis of which is formed by a revolving pillar 
having its bearings in the foundations and above in the head of the 
tower. This pillar bears the horizontal jib, which is itself sym- 
metrical as regards right and left ; the one arm supports the crab, 
the other a counterweight. The whole turns through 360 deg., 
and the crab moves at the same time, so that the area covered 
by the crane is nal to a circle whose external radius is 
72ft. and internal 26ft. The rotating power is an electric motor of 
26 horse-power ; the crab traversing motor is of the same power, 





and the two hoisting motors of 40 horse-power, working a 
2'4in, in diameter, with differential pulley and double capste ee?” 

Messrs. Krupp’s crane, built by the Duisburger Company, show 
in Fig. 19, differs in that it has a P  sgmocy structure which 
occupies less of the quay’s space than the usual crane, as betwee 
the legs railway carriages or large loads may easily be passed yo 
shown in Fig. 19. The chief structure has the form of a th: 
legged equilateral pyramid, two of whose legs are placed in a ha 
parallel to the quer 8 edge ; the three chief legs are connected at 
the top by a closed frame, within which the roller path of th 
crane pillar is fixed ; the pillar forms the central axis of the 
pyramid ; it rests on a roller path at the quay level and is provided 
with a pivot; this roller path has a special aring. The 
mechanism which effects the turning of the horizontal jib is placed 
on the upper roller path, and the jib projects 125ft. from the 
central axis, and is fitted with two independent winding gears 
travelling with their respective crabs ; the outer gear lifts 45 ton 
the other 150 tons ; there is a third small lifting crab. ‘The tous 
height is 150ft. Llin. to the upper edge of the horizontal jib, 

A remarkable derrick crane has been constructed for Messrs 
Blobm and Voss’s Works by the Duisburger Company ; it deals with 
loads of 100 tons, and the radius from the centre of the crane for 
such load is 93ft. 5in., giving an overhang in front of the quay of 


about 65ft. This crane, which is shown on Fig. 21, lifts its fylj 


Fig. 20. 


150-ton Crane. (Benvath), Bremerhaven, 

















Fig. 21. 100-ton Derrick Crane. (Duisburg), for Blohm and Voss, 
rot 








load at a speed of 4}ft, per minute, and in addition has separate 
hoisting machinery for dealing with loads up to 30 tons, the 
hoisting speed being 13ft. per minute. The great overhang is 
secured, as in Messrs. Doxford’s crane, by arranging that the jib, 
notwithstanding the great power, can have its inclination altered 
to a very cofisiderable extent. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 


NOTHING occurs to mar the better feeling which characterises 
trade. The panic which has occurred in copper is known to be due 
to special causes easily traceable, and though some of the markets 
where speculation in pig iron goes on have been affected, there is 
so little speculation on this Exchange that the local iron trade has 
refused to be moved. The autumn quarterly meetings are due a 
week hence, and anticipating these fixtures, there was this—Thurs- 
day—afternoon an animated market in Birmingham. ‘There wasa 
brisk demand for both pig and finished iron, and as it is likely that 
quarter-day will show further advanzes, consumers wherever 
ible preferred to place orders rather than wait. Alike in the 
aoe and export trade there was more business than for some time 
t. 
"hae bars were quoted £8 10s., or £9 2s, 6d. for the Ear! of 
Dadley’s make, and this price, which has ruled for five months, is 
likely to be confirmed on quarter-day. Marked bar makers are 
well engaged on home and export orders, the Admiralty being a 
prominent buyer from a few best firms. Second quality bars were 
£7 10s., with ‘a brisk call from merchants, Hoops were in steady 
demand at £7 5s. to £7 10s., and rivet iron at £7 to £7 10s. Angles 
were £6 15s. to £6 17s. 64. Strip makers maintained their recent 
advance of 5s, per ton, leaving gas tube strip at £6 17s. 6d. 
Common bars changed hands in actual business at £6 15s. freely. 
Local makers have to compete against importations of Belgian iron 
at considerably less than £6 15s., though admittedly of inferior 
quality. ’ 
The sheet iron trade is improving, and makers are well occupied. 
One of the best evidences | improvement are the new mills that 
are being re-started, but it is hoped that the trade will not be over- 
one. Sheets of 20 w.g. are changing hands at £3 2s. 6d. to 
£8 5s. ; 24 w.g., £8 53. to £878. 6d.; and 27 and 28 w.g., £8 17s. 6d. 
to £9, The Tibbington Steel Company is about to re-start for 
sheet-making purposes the Great Bridge rolling mills, which were 
originally laid down at a cost of £10,000 or £12,000, but have a 
standing idle for a long time past. Mr. Carter Lewis is also abou 
to re-start the Richmond Ironworks, West Bromwich, formerly the 
yroperty of Mr. Samuel Downing. These works will be run upon 
bars, merchant sections, &c. The recent advance of 5s, is main- 
tained in galvanised corrugated sheets, which are quoted £11 lds. 
to £12 f.0.b. Liverpool, but merchants want to buy at £11 10s. 4 
Pig iron was this afternoon buoyant, and sellers fairly ha 
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command of the market. More orders would have been placed if 
sellers had been willing to take consumers’ offers, but this they 
would not do, being confident that dearer rates will rule later 
on. Representatives of Midland makers were under instructions 
not to sell much forward, since furnace owners are anxious not to 
fill up their books at present prices, and thus prevent themselves 
taking advantage of good things which the three months between 
now and Christmas may develop. Northampton forge pigs were 
to-day 51s.; Derbyshires, 51s, 6d. to 523. 6d. All-mine Stafford- 
shire iron is 52s, 6d, to 55s, for ordinary qualities, and 60s, for 





best. 

The steel works are busy, with prices based on £7 15s. to £8 for 
superior plates, £6 12s. 64. to 15s. girders, and £6 5s, to £7 
angles, lesmen of German steel report that they are taking 
orders from numerous sheet and bar firms in this district for indi- 
vidual lots of, in some cases, 2000 and 3000 tons, and that recent 
contracts amount to a total of 10,000 tons, The steel is mostly 
of Siemens-Martin quality. Some sheet makers are making a 
great feature of this material for rolling down purposes. The 
Germans are now also offering hematite pig iron, assisted by dear 
English hematite prices. One shipment of 5000 tons of hematite 
has, it is understood, just arrived in this country. 

The Cannock Chase Coalowners’ Association has advanced the 
best qualities of bouse coal 1s, per ton. Nothing is said in the 
resolution about steam coal, 

The copper market continues a matter of anxiety. At the 
moment things are looking a little better, and the monthly figures 
relating to stocks and visible supply showing the decrease of over 
1000 tons under both heads must be idered satisfactory. 
Values have a slight hardening tendency, but the recovery at 
present is very slight, and at date of writing standard cash is 
selling on the London market at £63 10s. to £63 15s., and 
£63 12s, 6d. to £63 17s. 6d. three months. The visible supply on 
September 30th is officially returned as 24,765 tons, against 25,821 
last month, and 29,133 last year; total supplies as 16,043 tons, 
against 19,296 for August; and the deliveries as 16,649 tons, 
against 18,770; whilst the total stocks stand at 18,515 tons, which 
compares with 19,546 at the end of August. The deliveries do not 
include 450 tons ~~ to America. The Chili charters for the 
month amounted to ‘ tons, against 2100 tons in August. 











NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 

Manchester.—The iron trade of this district remains in the un- 
satisfactory position that, notwithstanding decided activity in some 
of the principal using industries, shortness of stocks in the hands 
of makers, and increase in the cost of production, which should tend 
to strengthen the situation, there is still so general a feeling of un- 
certainty that no real confid can be established. Both makers 
and manufacturers, although they complain they are working on 
bare cost, hesitate about putting up their prices to a remunerative 
point, and buyers do not care to purchase more than from hand to 
mouth, whilst speculative merchants who profess a disbelief in the 
future, back up their opinion by underquoting on forward sales. 
The steel trade, however, maintains a satisfactory position, a con- 
siderable volume of business passing through for structural work 
and general any og requirements, shipbuilders, boilermakers, 
and locomotive builders being just now large users of all descrip- 
tions of steel plates, 

There is still no new feature of any special importance to notice 
with reference to the engineering trades of this district. The 
activity reported for some time past in many of the principal branches 
is still maintained, but in connection with electrical engineering, 
where the pressure has perhaps been the most felt, it is in some 
quarters now stated that this is chiefly on account of orders requir- 
ing quick delivery, and that new work to follow, although still 
fairly plentiful, is not quite so pressing as it has been. The 
position in the tool-making trades remains much as previously 
recorded, the outlook being not altogether satisfactory as regards 
new orders to replace those now running out, and there is still no 
improvement in the textile machine-making industry, most of the 
leading Lancashire firms continuing very short of work. 

A moderate business was oe through on the iron ’Change 
meeting at Manchester on Tuesday, but there was again an 
absence of any buoyancy inthe market. Usersof pig iron continue 
to buy very cautiously, and although makers are mostly firm at 
late rates, there are some very low sellers in the open market. For 
lancashire foundry pig iron makers still quote about 57s. to 
57s. 6d., less 24 ; Lincolnshire, 50s. 6d. to 51s. net ; and Derbyshire 
ranges from about 53s, to 54s. 6d. net, delivered Manchester. 
Middlesbrough is strong ; makers have been able to sell at about 
54s, 4d. to 54s, 10d. net for special brands, with open brands quoted 
about 53s. 10d. net by rail Manchester. Scotch iron is steady, 
= averaging about 58s. 6d., and Glengarnock 59s, 6d. to 
50s. net Manchester docks, 

With respect to forge qualities the position is perhaps scarcely 
so strong as recently, not that there is any lessened consumption, 
but Canadian iron—to the small importations of which I have pre- 
viously referred—is tending to unsettle the market. Some of the 
Lancashire finished ironmakers have been buying moderate parcels 
for trial, and larger quantities are offered at prices which compete 
with both local and Lincolnshire brands, Judging from the 
reports of finished ironmakers who have given the Canadian iron a 
trial, it would seem probable that on the present basis of prices, 
which is very substantially in favour of Canadian as compared with 
either | hire or Lincolnshire brands, there may be some 
considerable shipments to this district, Although there is not as 
yet any actual giving way in list rates for local and district brands, 
as the result of this Canadian competition, prices to some extent 
are easier, and there is practically a disappearance of the special 
quotations above the minimum basis that a short time back were 
being held to. For delivery Warrington Lincolnshire iron is not 
now quoted more than 49s, 2d. net Lincolnshire, with Lancashire 
averaging about 50s. 6d., less 24, 

The position of the finished iron trade remains practically un- 
changed, There were anticipations that a special meeting of the 
Lancashire bar makers might nagar have been held this week to 
further consider the advisability of advancing the list basis, but 
nothing has been done in this district, A steady demand comes for- 
ward, with the list basis remaining at £6 10s., but this figure is only 
taken on occasional special sales, quotations on new business being 
mostly about £6 11s, 3d. to £6 12s. 6d., with North Staffordshire 
bars £6 15s, to £6 17s. 6d., delivered Manchester. Sheets are 
firm at about £8 5s, to £8 10s. Hoop makers are still fairly well 
engaged with orders on the books, but new business in prospect is 
not ether ye oe A Prices are steady at the list rates of 
&7 2s, 6d. random to £7 7s. 6d. special cut lengths, delivered here, 
and 2s, 6d. less for shipment. 

An active business continues to be reported in the steel trades, 
and hematites have been in rather better request, with a steady- 
ing in prices, makers being able to book without difficulty at about 
70s. to 71s., less 24, as the minimum for No. 3 foundry qualities, 
delivered here. In billets only a small business comes forward, 
and local makers still quote about £4 16s. 3d. net Manchester, and 
£4 15s, net Warrington, but these — are becoming little more 
than nominal, owing to the very limited transactions just now 
being put through. In finished steel prices are generally strong at 
the full rates recently quoted, although in bars there is a good 
deal of irregularity, prices on the market ranging from £6 7s. 6d. 
up to £6 17s, 6d. Common steel plates are fetching from £6 15s. 
up to £7, and makers are now booking moderate orders for boiler 

ates at their minimum list basis of £7 10s., less 24, delivered 
Manchester district, 

B, and 8. Massey, of Openshaw, Manchester, have secured the 
order for the steam hammer plant that is being put down at the 
new works of the British Westinghouse Company in Trafford Park. 
This order comprises seven hammers of varying sizes, including two 











40 cwt., one 20 cwt., two 7 cwt., and two 3 cwt. hammers, and will 
complete the present equipment of the works, Further orders for 
steam hammers will, however, be given out later, and it is to be 
hoped these will also be secured locally. 1 may add that Messrs, 
Massey have in hand orders of considerable weight for various 
railway wagon and locomotive shops in this country and the 
Colonies, 

It is surprising that the engineering and metal trades in the 
neighbourhood of Manchester, of which the city is so important 
acentre, have not long before this been directly represented in the 
Manchester Chamber of Commerce. Definite steps have, however, 
been taken to remove this certainly anomalous position of one of 
the leading industries in Lancashire. The Board of the Chamber 
at their t meeting had under consideration a requisition 
signed by representatives of seventy-seven firms in the district 
engaged in the engineering, ironfoundry, machine and _ boiler- 
making, and steel manufacturing trades, in which the signa- 
tories urged the desirability of establishing a section for the 
discussion of matters affecting their interests, so that their 
views might be formulated and urged in the proper quarter 
with the weight of authority of the Manchester Chamber of 
C In resp to this requisition—which has since been 
supported by three additional firms—the Board has authorised 
the formation of an Engineering and Metals Section of the Chamber, 
and the signatories to the ov will hold a meeting to-day— 
Friday—for the purpose of electing a chairman, deputy-chairman, 
honorary secretary, and executive committee. The chairman of 
the new section will ex officio be a director of the Chamber. I may 
add that the firms who have become members include the majority 
of the leading engineering concerns in the district, and it is 
anticipated that the new section will become one of the most 
important departments of the Chamber. 

The colliery owners in Lancashire, as I intimaated last week, have 
made no change in their prices with the commencement of the pre- 
sent month, but the position all through, so far as round coals are 
concerned, is firm, and with pits now mostly working practically 
full time, the output is being moved away without difficulty. The 
better qualities of round coal, although not in any pressing demand, 
are in good request for house-fire purposes, and prices are strong 
on the coed of almost late rates. The demand on the lower qualities 
of round coal used for iron-making and other manufacturing pur- 
poses continues to improve slightly, and collieries are able to main- 
tain rather better prices than they were able to get a short time 
ago, although they are still scarcely up to what may be termed the 
nominal list basis. For good qualities of steam and forge coals it 
is now exceptional where under about 9s, at the pit mouth is being 
taken, and forward contracts have been secured on this basis, 

Engine fuel remains the weak point in the market, and in some 
instances contracts over the next six or twelve months are being 
taken at below current rates, Although it cannot be said that this 
is at all general, it is evidence that notwithstanding the steady 
easing down in prices that has been going on for some time past, it 
is not regarded as at all improbable in some quarters that they may 
be still lower. The chief cause that has brought about the weaken- 
ing in engine fuel has been the large surplus supplies from other dis- 
tricts which have been pushed for sale in Lancashire markets, and 
judging from the present position of the slack trade in Derbyshire, 
where heavy stocks are accumulating for which collieries will be 
compelled to find an outlet in outside markets, the outlook is not 
at all an encouraging one for Lancashire coalowners. At the pit 
mouth the better qualities of slack have settled down to an average 
of about 7s. 6d. per ton, with some special sorts fetching 3d. to 6d. 
per ton more, and common slack ranging from about 5s. 6d. up- 
wards, special quotations in odd cases being made as low as 5s, 3d. 
per ton. Derbyshire slack is offering at the pit mouth from about 
2s. 6d. for common to 4s. 6d. for better qualities, and good 
ordinary descriptions of Staffordshire slack at about 5s. to 5s, 6d. 
per ton, 

A fairly active shipping trade continues to be reported both in 
house-fire and steam coals, but no appreciably better prices are 
being got. Steam coal, delivered ports on Mersey, still averages 
about 10s. to 10s. 6d., with house-fire qualities ranging upwards 
from about 13s, delivered. 

For coke the demand is brisk, and although the output in this 
district has been considerably increased, it is not more than meeting 
requirements, Prices are firm at about 24s. to 25s. Lancashire 
foundry coke; 14s. to 15s. washed furnace cokes; 13s. to 14s. 
Yorkshire washed furnace cokes ; and 11s, 6d, to 12s, unwashed 
sorts, at the ovens. 

Barrow.—The hematite pig iron trade remains very steady, and 
a good demand is maintained from general consumers, including 
steel makers, who require very full supplies. The makers in the 
district are all busily employed, and there is still a scarcity of iron 
in consequence, while the lowness of warrant stocks gives strength 





both quotations are at the pit’s mouth, and as the conditions vary 
a considerable difference is occasioned. Although the weather has 
not been altogether favourable to large comsumption, buying is 
brisker than was expected, more especially on metropolitan and 
Eastern Counties account. 

In steam coal there is a steady demand on inland account, and 
some railway companies are taking beyond their current needs and 
accumulating considerable stocks, The export trade is still below 
the average, many of the pits being aff by the Grimsby st: ike, 
The — companies’ contracts were settled. on a basis of 93. per 
ton, but all hand coal now bought in the open market on foreign 
account is at 6d. per ton more money. Several consignments of 
steam coal have been fetching 10s. per ton, and in the case of small 
lots even more than that. Gas coal contracts are now all arranged. 
Several coalowners have obtained quotations within 2s. 6d. a ton 
of last year’s contracts, but in the majority of instances greater 
concessions have had to be made. Engine fuel is in abundant 
supply, and as the supply of small coal is greater than the demand, 
— are not strong. The position of the coke trade is unchanged, 

usiness remaining steady. 

Notwithstanding the change in the coal trade caused by the fall 
in prices, new colliery enterprises are being vigorously pushed 
forward. One of the most important of these is that of Dinning- 
ton, about twelve miles from Sheffield. This coalfield, in which 
the Sheepbridge Company hold a large stake, comprises about 
4800 acres. Coal is expected to be reached at a depth of 600 yards, 
and there is every reason to believe it will be of good quality. It 
was stated by one of the directors at the annual meeting of the 
shareholders this week that coal may be sought for possibly in 
other directions as well as at Dinnington. 

In military material there is a fair amount of work doing, but 
the full productive capacity of the different firms is not being 
utilised. Further orders for armour plates are daily expected. 
Those on the books are now nearing completion, the planing 
shops, indeed, being the only departments which are fully 
occupied, and unless fresh work comes to hand shortly, there wili 
be little doing in the Siemens furnaces and rolling mills. In rail- 
way material there are better reports, both on home and foreign 
account. There is also more work in several departments of the 
engineering trades, 

The iron trade continues very much as reported last week. West 
Coast hematites are 71s. to 72s. 6d. per ton, East Coast 67s. 6d. 
to 68s. 6d. per ton, Lincolnshire forge iron 47s., ditto foundry 
5ls. Buyers, anticipating a rise in the prices for raw material, are 
now less backw: in placing their orders, and contracts for 
B and Si steels are being freely made. An advance 
of 5s. per ton in Bessemer already noted has been readily met with- 
out in any way checking the d d. B is now fetching 
a minimum price of £7 per ton, and Siemens steel is proportionately 
advanced. It is believed that prices will get still harder as the 
season advances. Both Bessemer and Siemens steels are being 
more aust ——— through the improved demand for railway 
materials already noted. 

Complaints are = respecting the cutlery trade. Very 
few firms appear to anything like fully employed, and the 
scarcity of orders leads to extreme competition on every side. 

The Council of the Sheffield Chamber of Commerce have had 
under consideration the report of a special Sub-committee on the 
proposed new German tariff so far as it affects Sheffield. In nearly 
every department of Sheffield trade with the German market the 
new proposals are reported upon as having been changed from pro- 
tective to prohibitive. The report deals minutely with the details 
of the various businesses concerned, and the secretary of the 
Chamber said he had transmitted a copy of the report to the 
Board of Trade. It was now before the Commercial Intelligence 
Committee, who are considering the matter with a view to report- 
ing to his Majesty’s Government. 

Mr. A. R. Ellin, senior partner in the firm of Messrs. Thomas 
Ellin and Co., manufacturers of cutlery, steel, files, &c., Syivester 
Works, Sheffield, was installed as Master Cutler on the 3rd inst., 
and the customary cutlers’ feast—usually known as the “‘ Banquet 
of the North "—took place in the Cutlers’ Hall the same evening. 
Amongst the principal visitors were the Earl of Halsbury, Lord 
High Chancellor of England ; Mr. R. W. Hanbury, M.P., president 
of the Board of Agriculture ; Major-General Sir Ian Hamilton, 
C.B.., D.S.0O., Military Secretary to the Forces; and Mr. H. 0. 
Arnold-Forster, M.P., Parliamentary Secretary to the Admiralty. 














NORTH OF ENGLAND. 
(From our own Correspondent.) 


In all branches of the iron and allied industries of this district 
busi has been favourable to sellers this week. The tone is 





to the market. Stocks this week have been further depleted by 
460 tons. There is now on hand 14,798 tons, showing a decrease 
since the beginning of the year of 7812 tons. Makers quote 6ls. 
to 63s. for mixed Bessemer numbers, net f.o.b., and some makers 
have not quoted for many weeks Warrant iron is very firm 
at 60s, cash and a month net sellers, buyers 3d. less, There are 
thirty-eight furnaces in blast, compared with forty-one in the 
corresponding week of last year. 

Iron ore is in steady request, especially for good sorts, inferior 
ores being quiet ; 12s. 6d. is still the average price for native ores, 
and 15s, is the quotation for Spanish ores delivered at West Coast 
ports. In the latter a very good business is doing. There is also 
a good trade in ferro-manganese, 

Steel makers remain exceptionally busy, and orders are still 
offering freely, but there is more foreign competition in the market 
and it is evident American makers have again to be reckoned with 
in the British market. Prices are firm at late rates, but there is no 
prospect of any advance under present conditions, 

Shipbuilders are not so busy as they were, although lately they 
have - down two large commercial steamers. The launch of the 
British cruiser King Alfred has been fixed for October 28th. The 
first of the five submarines ordered by the Admiralty from Vickers, 
Sons and Maxim was launched at Barrrow on Wednesday. She is 
of the Holland type, and is 63ft. long and 11ft. 9in. beam. Her 
power consists of gas engines, propelled by volatile cils, and of 
electric motors. She has a speed of eight knots afloat and seven 
knots submerged. She will undertake experimental trials shortiy 
at Barrow. The other four submarines will be launched this 
year. 

Shipping at West Coast ports is only moderately employed. 
During the week 4420 tons of pig iron and 10,566 tons of steel have 
been exported, being a decrease of 2617 tons of pig iron and an 
increase of 3676 tons of steel as compared with the corresponding 
week of last year. The aggregate shipments this year include 
257,725 tons of pig iron and 341,049 tons of steel, being a decrease 
of 254,717 tons of pig iron and an increase of 31,176 tons of steel 
as compared with the corresponding period of last year. The coal 
and coke trades are steadier, and the late advance in prices is 
maintained, 








THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 

In the pits in the South Yorkshire district employment continues 
steady, many collieries working a full week, with prospects of doing 
so for some considerable time to come. Householders appear to 
have commenced laying in winter stocks earlier than usual, and the 
advance made in South Yorkshire at the beginning of September 
has been followed by the usual increase in October. In South 
Yorkshire house coal was raised last Tuesday by 10d. to ls. per ton, 
the pricesnow being as follows :—best Silkstcnes, 14s. to15s. per ton; 
Barnsley house, 12s, to 13s. per ton. In Derbyshire the coalowners 
have advanced from Is, to 1s. 6d. per ton, making the value of best 
coal 14s, to 15s., and seconds 13s, to 14s. It is somewhat unusual 





tofind Yorkshireand Derbyshire coal quotedat thesame figures ; but 


sanguine again, and more contidence is shown than has been the 
case for three or four months past. The position of producers is 
strengthened by the improved reports that are coming from other 
districts, and also from America, and there is some reason to believe 
that manufacturers will be as well employed over the winter as they 
are at present. In no branch has there been any yielding in 
quotations this week, but in pig iron all prices have been ad- 
vanced, 

A larger business has been done this week in pig iron than for 
some time, and better prices have also been secured. The most 
improvement in values has been shown in forge qualities, which 
are scarce. The difficulty which is undoubtedly experienced in 
getting supplies is, however, due not so much to any increase in 
the demand as to the lessening of the output. The fact is that 
the furnaces have lately been producing a greater proportion than 
usual of the higher qualities, and thus the output of forge bas 
been lessened. That is the opposite of the situation a few weeks 
ago, when there was a plethora of forge, and the prices were con- 
siderably below those of No, 3. There are no stocks of forge iron 
either in the makers’ hands or in the — warrant stores; 
indeed, into the latter qualities below No.3 are practically never 
sent. Owing to the scarcity of forgeiron the prices have advanced 
more quickly during the last week or two than that of No. 3, of 
which there is no dearth. The price of grey forge has been raised 
to 44s., and some producers have even obtained 44s. 3d.; while 
No. 3 is being sold at 45s. 6d., and in odd cases at 45s. 3d. It is 
thought that very shortly consumers will have to give at least the 
same price for grey forge as they realise for No. 3, and it may be 
more. Under ordinary circumstances grey forge is ls. per ton 
cheaper than No, 3, but recently producers had to accept 3s, 6d., 
and even 4s., less than the price of No. 3. With grey forge at 
44s,, mottled is being quoted at 43s. 6d. and white at 43s., and 
only small lots are to be secured. No. 3 Cleveland G.M.B. pig 
iron is steady at 45s. 6d., No. 1 at 47s. 6d., and No. 4 foundry at 
44s, 6d. A good deal of the last named is being sent to Scotland, 
the price being so much cheaper than that of Scotch iron. 

Makers of hematite pig iron are having a good time, and cer- 
tainly are doing much better than the producers of ordinary Cleve- 
land pig iron, Though eleven more furnaces are producing 
hematite pig iron than was the case in the early spring, yet the 
production is still short of the consumption, and more furnaces 
would be re-started if coke enough were forthcoming. The dearth 
of coke limits the production of pig iron, more especially of hema- 
tite pig. It is practically almost impossible to buy any hematite 
pig iron for delivery during the current month, as all that is likely 
to be made is already sold. Makers are asking 60s. for mixed num- 
bers for delivery beyond the end of this month, For spiegeleisen 
85s. to 87s. 6d. is quoted. Rubio ore is steady at 15s. 9d. per ton 
c.i.f. Tees, 

Makers of pig iron in this district are greatly inconvenienced by 
the dearth of coke; they cannot buy much, and deliveries of what 
they have bought are irregular. It hardly looks as if there would 
be a speedy improvement on the present unsatisfactory state of 
affairs ; things are worse than they were, owing to the water famine 
in the coke manufacturing district of Durham, So scarce has coke 
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become that the sellers have this week put up their prices another 
6d. per ton, making medium qualities 16s. 6d. per ton delivered at 
the furnaces. Ironmasters hold that this is too high by 2s. per ton 
in comparison with Cleveland pig iron. 

The stock of Cleveland pig iron at the end of September in 
Connal’s warrant stores was 128,173 tons, an increase of 10,662 tons 
during the month, and of 85,976 tons this year. A smaller increase 
for the month had been looked for. In the North-Eastern Railway 
Company’s warrant stores the stock of Cleveland iron was 4400 tons, 
there having been adecrease of 3121 tons during the month, making 
10,650 tons this year. The stock of hematite pig iron in Connal’s 
stores has stood at 3262 tons since the middle of June. 

The exports of pig iron from the Cleveland district in September 
were 91, tons, as compared with 82,328 tons in August, and 
91,284 tons in September last year. The average of September 
for the last ten years has been over 100,000 tons, and in that 
month in 1896 nearly 134,000 tons were sent away. 

The official statistics completed on behalf of the North of 
England Manufactured Iron Conciliation Board for July and 
August, show that the average realised age for the manufac- 
tured iron delivered in those two months by the firms connected 
with the Board was £6 lls. 4d. per ton, this being 6s. 8d. per ton 
less than in the previous two months, and wages in the finished 
ironworks in this district have been reduced from Monday last— 
——. by 6d. per ton, and other mill and forge wages 5 per 
cent, The rate — has fallen 1s. 9d. per ton this year, 
making it now 8s. 6d. per ton, and other forge and mill wages 
have dropped 174 per cent. Other 124 per cent. will have to be 
taken off before they are as low as they were when the prosperous 
time set in. This year realised prices have fallen £1 133. 10d., and 
from the highest figure of the late “‘boom’”—that reported in 
October last year—there has been a decline of £1 14s. 7d. The 
following summary of the official figures will be interesting :— 


Sales during the Two Months ending August 31st, 1901. 











Percentage Average net 
Description. Weight invoiced. of selling price 
total. per ton. 

Tons ewt. qr. Ib. £s. d. 
Rails 154 1 3 24 0-95 519 5-76 
Plates 4,254 16 3 20 26-36 7 3 8-33 
Bars » = « Moe. 2 8 SD 64-04 6 6 8-93 
Angles .. .. .. 18% 42 8 8-65 6 9 1-51 
16,142 19 0 24 100-00 611 4-18 


The manufactured iron and steel industries are generally 
improving, and mostly producers are well supplied with orders. 
No alterations have been made in quotations this week, but the 
chances are that any changes will be in an upward direction. 
Common iron bars are at £6 5s.; iron ship plates, £6 17s. 6d.; 
steel ship plates, £6 5s.; iron ship angles, £6 5s.; steel ship angles, 
£5 17s. 6d.; steel sheets, £8 15s.; iron sheets, £8 5s., all less 
24 cent. f.o.t. Heavy steel rails are at £5 103. net at 
works, 

The shipbuilding and engineering establishments are kept in 
steady operation, and the orders on the books ensure that state of 
affairs for some months to come. 

Mr. James Crawford, recently assistant manager of Bolckow, 
Vaughan, and Co.’s steel works, has been appointed manager of 
William Dixon and Co.’s Calder and Govan works, in succession to 
the late Mr. Hugh Barclay. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THERE has been a want of activity in the Glasgow pig iron 
market this week. Business has consisted, for the most part, in 
transactions in Cleveland warrants, the prices of which have been 
allowed to recede on the closing of several bull accounts, It 
appears that some sanguine views had been entertained regarding 
the development of business, or rather of prices, based chietiy on 
the smallness of stocks, but the market did not respond to opera- 
tions of speculators, who have allowed it todrop. What may be 
the immediate future course of the business is not, however, quite 
clear. In the meantime the tendency of the market has been 
easier. 

Tbe amount of Scotch pig iron changing hands has been small, 
and the business has been done from 54s. ld. to 53s. 11d. cash. 
Cleveland warrants have sold from 45s. 6d. to 45s. 34d. cash. The 
position of Cumberland hematite pigs has been almost entirely 

inal, the i being so very limited, and the price has 
been from 59s. 9d. to 59s. 74d. cash. Merchants quote Scotch 
hematite 63s. 6d. to 64s. per ton for delivery at the steel works. 

There are eighty-three furnaces in blast in Scotland, compared 
with eighty at this time last year, and the makers are believed now 
to be adding considerably to their private stocks. The stock in 
the Glasgow warrant stores amounts to 58,321 tons, being 12,465 
less than at the beginning of the year. 

Prices of Scotch makers’ pig iron have remained fairly steady :— 
Govan, No. 1, is quoted, f.a.s, at Glasgow, 56s.; No. 3, 54s.; 
Carnbroe, No. 1, 56s. 6d.; No. 3, 54s. 6d.; Clyde, No. 1, 66s.; 
No. 3, 55s. 9d.; Gartsherrie, No. 1, 66s. 9d.; No. 3, 56s. 3d.; 
Calder, No. 1, 67s.; No. 3, 57s.; Langloan, No. 1, 69s. 6d.; No. 3, 
58s. 6d.; Summerlee, No. 1, 70s.; No. 3, 57s. 6d.; Coltness, 
No. 1, 72s.; No. 3, 58s. 6d.; Glengarnock, at Ardrossan, No. 1, 
66s. 6d.; No. 3, 55s, 6d.; Eglinton, at Ardrossan or Troon, No. 1, 
56s. 6d.; No. 3, 54s.; Dalmellington, at Ayr, No. 1, 57s.; No. 3, 
54s, 6d.; Shotts, at Leith, No. 1, 70s.; No. 3, 57s. 6d.; Carron, 
at G emouth, No. 1, 67s. 6d.; No. 3, 57s. 6d. per ton. 

A week or two ago it is stated on ’Change in Glasgow that efforts 
were being made to establish a trade in the importation of hema- 
tite pig iron from Bilbao, Some doubt was expressed as to the 
accuracy of the report, but it has since been confirmed by the 
arrival of two cargoes of about 2500 tons each of Spanish hematite. 
The iron has been imported for use in the steel works, and its 
quality will soon be tested. Not only are we promised a repetition 
of these imports, but it is stated that several cargoes of 
German hematite have been purchased by merchants for 
delivery in the Clyde and at Grangemouth. Whether this 
trade in the import of hematite iron from abroad will succeed 
or not will depend entirely upon the quality and price of the 
iron. If these are satisfactory, there seems no reason to doubt 
that the business will be continued. It should be much cheaper 
to bring in pig iron than to import ore and then manufacture it 
into pigs, that is, from the point of view merely of freight. But 
no doubt there are other questions to be considered, such as that 
of obtaining cheap supplies of coal for the manufacture of the 
pigs in Spain. It is not unlikely that, with a larger and cheaper 
supply of coal, the local makers of hematite may be able to meet 
this foreign competition by a reduction in prices. 

The ak ed of pig iron from Scottish ports in the past week 
were small, amounting to rg Braye tons, compared with 4268 in 
the corresponding week of year. The arrivals of Middles- 
brough pigs at Grangemouth were 7056 tons, being 3247 tons more 
than in the same week of 1900, and the total increase in these 
imports since the beginning of the year is now 121,237 tons, 

t is a that = to cutting of prices the Scotch section 
of the tube trade has resolved to sever its connection with that of 
England, Prices have been sent down, it is alleged, in some cases 
as much as 25 per cent. by the failure to adhere toagreement. 

There is a fair busi in tured iron, and the foundries 
and forges are in some cases showing increasing activity. But 
business, as a whole, is by no means so good as could be desired. 
The steel makers are in want of specifications, and could do with 
a good deal more business, 

The coal trade has been fairly active this week, the business 
growing in certain directions. For splint coal there has been an 
active demand, and the Corporation of Glasgow is in the market 
for 100,000 tons of coal for the gasworks, a large proportion of 











which will be splint. The better qualities of ell coal havealso been 
in brisk request. Steam and main coal are selling steadily about 
former prices. Main coal is quoted f.o.b. at Glasgow, 9s.; steam, 
10s.; splint, 10s. to 10s, 6d.; ell, 10s, 3d. to 10s. 9d. per ton. The 
total coal shipments from Scotish ports in the past week have been 
209,941 tons, compared with 193,761 tons in the preceding week, 
and 245,788 in the corresponding week of 1900. 

The tonnage launched from Clyde shipyards in the past month 
amounts to 38,420, against 33,975 in September, 1900. ‘The aggre- 
gate launches of past nine months are 368,545 tons, compared with 
327,925 tons in io anes period of last year. The new tonnage 
placed during the month is estimated at not much over 12,000 
tons, 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


AUTHORITIES continue to assert that the steel combination in 
Wales is complete, and a few days ago gave an elaborate estimate 
of the value of Ebbw Vale coalfield and ironworks. I prefer, 
however, awaiting the official intimation before entering upon 
details. The latest addition to rumour is that the Welsh and 
North of England ironmasters are negotiating with the Bilbao mine- 
owners, and will thus strengthen the combination. Guest, Keen 
and Co. are stated to be included. 

A large volume of work continues to be done at the chief steel 
works. A good sample of heavy rail was turned out in the 
district last week, 92 lb. to the yard, and in length 46ft. 5in, 
Some rails have also been worked off for home railways, 60ft. in 
length, and for these the Great Western wagons, specially con- 
structed on the bogie principle, answer well. The chief works are 
busy with rails, heavy and colliery sections, merchant and tin bars, 
and small goods. Some works are also busy with boiler and other 


plates, and with steel sleepers. In the Swansea Valley the steel 
trade is in a sound and healthy condition, and strong pressure is 
exercised to get tin-plate bars, stocks being low. The Swansea 


hematite blast furnace is doing good work. In all directions the 
reports from tin-plate works continue excellent. Another mill was 
started at the Foxhole on Tuesday, and four more are to be added 
at the Cwmburla Works. I note as a good sign the extension of the 
electric lighting plant at leading tin-plate works. The installation 
is in capital operation at several, notably the Morriston, Midland, 
and Foxhole, and will shortly be at the Upper Forest and 
Worcester, 

A gratifying statement this week on Change was that at the 
chief works the tin houses are in more regular work than they 
have been at any time during this year. Monmouthshire works 
are busy. 

Last week the eighteen mills of the Briton Ferry district were 
in full work. The Wern Tin-plate Company have ordered a new 
mill engine from the Neath Engineering Company. Full activity 
is also being shown in the Llanelly district, and works are being 
driven at high pressure to meet the demand. Here, ain, 
electric installations by the well-known firm of Howells and Co. 
are on the increase. A special feature of the Llanelly district is 
that of tin-plate stamping, which is being carried on successfully. 
A leading customer is the War-office. 

Tin-plate shipments last week were 38,117 boxes. From works 
41,559 boxes were received. Stocks are now at 97,459 boxes, 

On Saturday the reduction of wages in the iron and steel trades 
will take place. This will be 7 per cent., leaving wages at 124 
above the standard. 

There has been a falling-off in the receipt of pig iron from the 
North. Swansea received 1000 tons during the week. On 
‘Change, Swansea, mid-week, it was stated that the pig iron 
market had fallen back. Closing figures were as follows :—Glasgow 
warrants, 53s. 104d. to 54s. 4d., cash; Middlesbrough, No. 3, 
45s. 34d. to 45s. 4d.; hematite warrants, 60s. for mixed numbers. 
Welsh bars, £6 5s, to £6 7s. 6d.; angles at usual extras ; sheetiron, 


£8 5s. to £8 7s. 6d.; steel sheets, £8 23. 64. to £8 7s. 6d.; 
steel rails, heavy, £5 5s. to £5 7s. 6d.; light, £6 7s. 6d. 
to £7 7s. 6d.; Bessemer steel tin-plate bars, £5; Siemens 


best, £5 2s. 6$d., all delivered in the district. Tin-plates : Bessemer 
steel cokes, lis. to 15s. 3d.; ternes per double box, 28 by 20C.; 
29s. 6d. to 31s. 6d.; best charcoal, 16s. to 16s, 3d.; wasters are 6d. 
to 1s, less, Big sheets for galvanising, 6ft. by 3ft. by 30 g. per ton, 
£11 5s. to £11 10s. Finished black plate, £11 7s. 6d. to £11 10s. 
Works reported as fully employed, but a stoppage has taken 
place in booking ahead. Block tin is at £111 10s. to £109 10s.; 
spelter, £16 15s.; lead, £12 5s.; copper: Chili bars, £63 5s. to 
£63 12s. 6d. 

Iron ore: Tafna, 15s, 6d.; Rubio, 14s. 6d.; all Swansea. Cardiff 
prices are: Tafna, 15s. to 15s. 6d.; best Rubio, 14s. 3d. to 14s, 6d.; 
Almeria, 14s, 9d. The leading works continue to import largely, 
Ebbw Vale conspicuously. Ebbw Vale shares are advancing firmly, 
on account of the state of trade, excellent condition of works, and 
the rumoured combination. 

PE crogas Ferry imported 4000 tons ore this week from Almeria and 
ilbao. 

Mr. F, Woodman, erecting engineer, Dowlais Works, has been 
appointed chief engineer Melyn Tin-plate Works, Neath. 

It was stated on Change, Cardiff, this week that W. Millburn 
and Co. have contracted with the Egyptian State Railways to 
supply 50,000 tons second-class steam, screened, at 13s, 9d. f.o.b., 
and Messrs. Watts, Watts and Co. 110,000 tons Monmouthshire 
screened coal, at 12s, 4d. per ton f.o.b. Cardiff shipment, or 
12s, 1d. net if shipped at Newport, the delivery to begin in 
January and extend to December, 1902, Prices based on the 
metric or French ton. 

Bwillfa Colliery directors report a profit on the year of 
£27,630 19s, 9d., and announce a dividend of 12 per cent. 

On ’Change, Cardiff, mid-week, the belief was expressed that 
the low price taken for Ezyptian contracts had slightly depressed 
the market, and it will bo seen from my list that prices huve 
fallen a little. This week best steam coal is selling at 17s. 6d. to 
18s.; good seconds from 17s., and other brands from 16s. 6d.; 
best small, 8s, 9d. to 9s. 3d.; other kinds, 6s. 9d. to 8s. 3d.; drys 
are at 15s, 6d. to 15s, 9d.; best Monmouthshire, 15s, to 15s, 6d.; 
seconds, from 13s, 6d. to 14s. 6d., 7i@ Cardiff. 

House coals are not in strong request yet, but prices are harden- 
ing perceptibly. Prices, 16s. to 17s.; seconds, 14s, 6d. to 15s. 6d. 
No. 3 Rhondda, 16s. to 16s. 6d ; through and through, 13s. to 14s.; 
small, 10s. tolls. No, 2 Rhondda, 13s. to 13s, 3d.; through and 
through, 10s. 9d. to 11s, 3d.; small, 7s. 6d. to 8s. 

Patent fuel, 15s, 3d. to 16s. 3d. This is in good demand, and 
this week’s shipments promise to be large, one cargo of 6300 tons 
going to Rio de Janeiro. Coke is, prime furnace, 16s, 6d. to 

7s. 6d.; foundry, 19s. to 20s. Pitwood, 17s. 6d. to 17s. 8d.; 
Cardiff or Newport prices a little weaker than of late. 

Swansea coal trade continues tolerably brisk. Morriston copper 
pit is now working well, testifying to the justice of the late arbitra- 
tion. Yelmfra is not yet in strong force, but improving. 
Birchgrove district inonmuien. In coal and patent fuel last week 
Swansea exported 64,000 tons. One notable feature was the 
French shipments, coal alone being over 25,000 tons. Last week 
the total trade of the port showed an increase of 14,000 tons as 
compared with corresponding date last year. Russiaand Germany 
figured well. 

Latest Swansea quotations are:—Anthracite, 23s. to 24s.; 
seconds, 21s, to 21s, $a. 5 best large, 19s. to 20s.; red vein, 16s. to 
16s, 6d.; rubbly culm, 5s. 9d. to 6s. Steam coal, 17s, 6d. to 18s.; 
seconds, 15s, to 16s.; bunkers, 11s, 3d. to 11s. 6d.; small, 7s. 6d. 
to 8s. 6d. House coal: No, 3 Rhondda, 16s. 6d. to 17s.; through, 
13s. 6d. to 14s, 6d.; small, 10s. 6d. to 11s. 6d.; No, 2 Rhondda, 
13s, 9d. to 14s. 3d., cash 30 days, less 24. Coke: furnace, 14s. 6d. 
to 15s.; foundry, 19s. to 2ls.; patent fuel, 15s, to 16s.; pitwood, 





18s, 6d. to 18s, 9d. 





Alderman Richard Cory has been elected a director of Port 
Talbot Docks and Railway. 

In the Briton Ferry district it is stated that pits on the sea- 
board, the Old Swan and the Wernpistyll, are to be re-worked, 

Coal and iron shares are stronger, ‘Taft Vale and London and 
North-Western stock improving. 

The Cambrian Railway ended its holiday season on September 
30th, one of the largest and best conducted on record, Every 
year the additions and improvements are marked. This season 
photographic embellishments at the chief station have been of the 
first order. The London and North-Western have just initiated a 
better connection between the iron, steel, and colliery districts and 
Abergavenny to Hereford and the North, which promise to bea 
marked improvement on the old arrangement obviating delay, 
wa at Hereford. 

he foundation stone of the Cray reservoir, Swansea Water- 
works, was laid by the Mayor and Town Council on Tuesday, 
This great enterprise, which is now taken over by the Corporation, 
will place Swansea in the front rank of the large towns. The 
reservoir will have a capacity of about 1000 million gallons of 
water, The length is 1} miles, the area of top-water level 
100 acres, and the area of the "sage ghee 2680 acres, The 
work is now under the direction of Mr, Dixon, manager; Mr, 
Hill, consulting engineer ; Mr. Wyrill, corporation engineer ; and 
Mr. Kitchenman, resjdent engineer. 

In Birmingham this week the Miners’ Federation is holding 
its conference. It reports a membership of 345,900 out of 
450,800 ; increase 150,000, due largely to Wales. The leading 
Welsh delegates are present. The important feature in the 
opening was the comment of the Chairman on the lamentable acci- 
dents which have occurred in the collieries of Staffordshire, South 
Wales, and Scotland. These, he remarked, would have been pre- 
vented in great measure if the provisions of the law had been 
carried out. 

The Sliding Scale Joint Committee meeting at Cardiff on 
Monday decreed, as a result of the audit, a reduction of 3} per 
cent. in wages for the two months ended August 31st. 








NOTES FROM GERMANY. 
(From our own Correspondent.) 


DULNESS increases on the iron market over here. In some 
trades the lifelessness has become quite alarming ; old orders are, 
as a rule, executed long before fresh work can be obtained. ‘The 
sales effected are, generally, confined to railway material and to 
some specially favoured sorts of finished iron, and the larger 
orders placed upon the week have mostly been for foreign con- 
sumption. The Kinigs and Laura-Hiitte in Silesia is reported to 
contemplate the blowing out of one blast furnace, crude iron being 
exceedingly weak just now and output much higher than demand. 
Forge pig is officially quoted M. 58 p.t. for Silesia ; Bessemer, 
M. 58 to 59 p.t. ; basic, M. 57 p.t. ; and foundry pig, M. 62 p.t. 
Hematite, M. 76; and spiegeleisen, M. 93 to 95 p.t., free at 
works. 

The production of pig iron in Germany, including Luxemburg, is 
statistically stated to have been, for August of present year, 
643,321 t., of which 104,411 t. were forge pig and spiegeleisen, 
43,053 t. Bessemer, 378,767 t. basic, and 117,690 t. foundry pig. 
In July, 1901, output in crude iron was 649,539 t. ; in August last 
year, 730,144 t. were produced. From January Ist to August 31st 
of present year, 5,246,639 t. were produced, against 5,532,214 t. for 
the corresponding period the year before. Scrap iron is being 
offered freely at M. 32 to 40 and 45 p.t., free place of consumption, 
but very little is bought. 

The tube mills complain of a lack of orders ; stocks increase from 
day to day, quotations are extremely weak and the outlook 
decidedly dull. Heavy plates remain in very moderate request, 
both on home and on foreign account. In sheets a slight improve- 
ment has in some instances been felt, and though the majority 
of the orders given out are of small weight, yet there isa little more 
animation noticeable and the mills are kept going pretty regularly. 

The situation of the Rhenish- Westphalian iron market could not 
be more depressed than now, the want of animation in all branches 
increasing rather than otherwise ; competition likewise has been 
increasing and causes an exceptional weakness in price, The 
manufactured ironworks are very irregularly occupied ; girders are 
languid, the improvement in the building line, to which reference 
was made in a previous letter, having been of a passing nature. 
The purchases made are very small. Also in bars only a hand-to- 
mouth sort of business is done, and the mills that had to pay high 
rates for raw material are working with a loss now, as they have to 
accept almost any prices if they wish to secure a contract. In all 
departments competition of inland and foreign works prevents 
even the slightest inclination to stiffness in price. Except what is 
bought for shipbuilding and railway requirements, next to no trade 
is done in plates ; sheets are in moderate request, and some foreign 
orders have been secured upon the week. Quotations are, of 
course, very low. It not infrequently happens that consumers can 
buy sheets at M. 10 to M. 15 p.t. less from dealers than from the 
mills, 

The position of the Austro-Hungarian iron market is admitted 
to be worse than it has ever been. All branches are dull, and 
prices weak in the extreme. Several mills in Hungary, some of 
them the oldest in the land, contemplate stoppages and restrictions 
in output. 

Prospects for employment in the iron and steel trades are con- 
sidered somewhat brighter in Belgium, and so the tone of the 
market was a little more hopeful last week, This was due, insome 
measure, to orders for railway rolling stock for the State railways, 
and also for private lines, having been placed, and there is more 
work likely to be given out in October, so the machine shops and 
factories will be regularly engaged for some time ahead. In 
girders less has been done than formerly, English consumers 
frequently covering their demand in Germany. ther articles of 
manufactured iron are in better request ; plates, especially those 
for shipbuilding purposes, have been fairly well inquired for upon 
the week, also merchant bars show more firmness. Current rates 
are as under: Steel plates for export, £5 16s.; iron plates, £5 14s.; 
while for inland demand 152°50f. p.t. is quoted for steel plates, 
and 147°50f. p.t. for iron plates; merchant bars No. 2 realise 
137° 50f. p.t. for home consumption, while £5 8s, p.t. f.o.b. Antwerp 
is noted for export. : 

About four hundred colliers of the Monceau-Fontaine pits in 
Roux struck on September 24th ; they demand higher wages. 
The miners of the Litge district likewise resolved on a general 
strike for the coal-producing parts of Litge district. 

In France prices all tend ina downward direction on the iron 
market, although it is a well-known fact that stocks are very low. 
But the want of confidence in the future is so general that con- 
sumers never purchase more than they can help, and so there is no 
life stirring in the various departments. Merchant bars cannot 
realise more than 160f. p.t., girders, 180f. p.t.; heavy rails, 160f.; 
and light rails, 180f. p.t. In the Nord a fair briskness in demand 
was felt, rail orders coming to hand freely ; also in plates and 
girders more life was stirring, but the latter have to be sold at ruin- 
ous prices, owing to foreign competition and underquoting. Best 
sorts of scrap iron are well inquired for; common sorts remain 
neglected. 








THE KENT CoaL¥IELD.—Itis announced that on Wednesday night 
the Kent Colliery Company borings reached a 2ft. seam of excellent 
coal at a depth of about 1100ft. A shaft has been sunk to a depth 
of 1085ft., and the boring was driven through the bottom of this 
shaft by the Calyx Drill Company. The seam appears to rest on 
hard sandstone, and through this the boring will be continued. It 
is assumed that a 4ft. seam will be reached not much farther down. 
It may be added that seams only 2ft. thick are worked with success, 
while the coal is very good. 
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AMERICAN NOTES. 


(From our own Correspondent.) 
NEw York, September 18th. 

THE stock markets have not even wavered 
under the strain caused by the death of President 
McKinley, Notwithstanding the unusual events 
of the past week, the sales of stocks were the 
largest on record and at good prices, A number 
of stocks advanced under assurances of large divi- 
dends. There was a little irregularity in indus- 
trials, Railroad earnings continue remarkably 
heavy. Gross earnings of all railroads in the 
United States for August show a gain of 13 per 
cent. over August last year, and 22°7 per cent. 
over August, 1899. The volume of traffic is 
simply enormous, The Car Service Association 
shows that for quarter ending June 30th, 4,585,440 
cars were handled, compared to 4,213,931 cars 
same quarter last year. From now on railroad 
traffic must increase | reason of cereal and 
cotton shipments, and hurried operations to be 
ready for the coming winter. The steel industry 
is through with the strike, and the number of 
union mills bas been materially reduced. Wages 
meantime have been voluntarily advanced at 
quite a number of rolling mills, and at some fur- 
naces the general tendency is towards a higher 
level for prompt deliveries. Mills are everywhere 
overburdened with business, and buyers are cla- 
mouring for better accommodations as to deli- 
veries. New business in sight is of such propor- 
tions as to tax capacity up to the opening of 
winter. New furnaces are blowing in, and more 
rolling mill capacity is being built rapidly, but it 
appears that all will be needed during the coming 
year. One source of demand that strengthens 
the industrial situation is the very heavy demand 
for machinery, tools, equipments, appliances of 
all kinds, rolling stock, and locomotives. The 
steel capacity is being greatly expanded, and 
within a year, according to present estimates, 
between thirty and forty large and well-equipped 
mills will be in operation. The prospects are 
favourable to expansion. Steel rails are not taken 
just now with particular activity, but all com- 
panies are making up their estimates, and are 
awaiting favourable developments. It is hinted 
that an advance of two dollars per ton may be 
made on next year’s deliveries, The mills pro- 
ducing plates and structural material are unable 
toaccommodate many buyers who have recently 
endeavoured to place orders, but it is scarcely 
worth while to specify any one branch of the 
trade. All are very active, and a great many 
new enterprises are springing into existence for 
next year’s construction. The locomotive builders 
are adding to their capacity. Coal mining is 
barely able to meet demands. 


New York, September 25th. 

THE pending and projected improvements of a 
public nature about Greater New York involve an 
outlay of about six hundred million dollars, of 
which a considerable part is for bridge work and 
tunnel building, to increase transportation con- 
veniences, Building Feo in the city are 
absorbing more capital than usual, although fewer 
large office buildings are under construction, 
owing in part to the unsatisfactory dividends 
frequently realised. In railroad circles grand 
schemes are under consideration, looking to the 
centralised management of many scattered but 
profitable properties. These properties are in the 
west and south-west mostly. Leading railway 
managers are nearer to the realisation of their 
plans than ever before, and when consummated 
railway securities will greater value. 

The action of the Steel Rail Pool in fixing prices 
at 28 dols. for the coming year opens the way for 
a rush of orders, During the first few days 
heavy orders were placed increasing the figures to 
500,000 tons for next year’s delivery. The 
Tennessee Coal and Iron Company has been 
admitted to the Pool. The Plate Pool has agreed 
not to advance prices for the next three months. 
Thereisa great scarcity of structural steel for early 
delivery, and buyers can get it only by offering 
tomar The demand for pig iron continues 

eavy, and a much more active demand is liable 
to spring up any day, not only in pig, but in all 
mill and furnace products. Now that the strike 
is over there is nothing to hamper manufacturers 
or buyers. Prices are, as a rule, at the highest 
level of the year, and the pressure for material is 
intense. None fear a higher level of prices ; in 
fact, those in control appear anxious to keep the 
market steady, in view of the coming increase in 
output from new capacity. Locomotive builders 
are unable to accept all contracts offered except 
on their own time as to delivery. Two engines 
with 7ft. drivers and 205 lb. steam recently made 
52 miles in 45 minutes with a 12-car Pullman 
train on the West Jersey branch of the Pennsyl- 
vania Road, running to Atlantic City, They are 
the largest engines in the world. The chief 
peculiarity of the new engines is that the power 
is applied to the rear driving wheel by a direct 
rod, thence by a parallel rod to the front driver. 
The car builders have booked large orders for 
cars of the heaviest pattern. All or very many 
roads handling crude material are putting on new 
cars of much greater capacity than those they 
displace, Some managers are preparing to put 
on all steel nger cars, All equipment, 
electrical, and machinery plants are very busy, 
and implement and tool works are crowded. Oil 
well equipment is very active, and new deposits of 
oil are being developed in new localities, which 
facts have an interesting reference to new 
industrial developments recently projected for 
— far removed from present industrial 
centres, 








LAUNCHES AND TRIAL TRIPS. 


Korsu-Marv, steel screw steamer; built by, 
Ishikawajima Shipbuilding and Engineering 
Company, Limited, Tokyo; to the order of, Mr. 
Schichihei Oiye, of Osaka, for the Vladivostock 
Line ; dimensions, 251ft. by 34ft. by 22ft.; en- 
gines, triple-expansion, 18}in., 30in., and 52in., 
by 36in. stroke, pressure 200 Ib.; constructed by, 
the builders ; displacement, 2800 tons ; launch, 
August 28th. 

ARAD; built by, Wigham Richardson and 
Co., Limited, Newcastle ; to the order of, the 
Royal Hungarian Sea Navigation Company, 








Limited, Adria ; dimensions, 375ft. long, 48ft. 
beam ; engines, triple-expansion ; constructed by, 
Wigham Richardson and Co., Limited ; launch, 
September 20th. 

KNJASGORTSCHAKOW, steel screw steamer, built 
by, Wm. Gray and Co., Limited ; to the order of, 
the Northern Steamship Company, Limited, St. 
Petersburg ; dimensions, 341ft., 47ft. by 27ft. 4in. 
deep; engines, triple-expansion, 25in., 40in., 
65in. by 42in.; pressure, 160 1b.; constructed by, 
Central Marine Engine Works— W. Gray and Co.; 
ae speed 12 knots; trial trip, September 
25th, 


WORKFIELD, steel screw steamer ; built by, 
Craig, Taylor and Co., Stockton-on-Tees; to the 
order of, Hickie, Borman and Co.; dimensions, 
372ft., 48ft., by 30ft. llin.; to carry, 7000 tons 
deadweight ; engines, triple-expansion, 25in., 
42in., 68in., by 48in., pressure 180 lb. ; constructed 
by, North-Eastern Marine Engineering Company, 
Limited ; speed of 104 knots ; trial trip, Septem- 
ber 25th. 

Lake MICHIGAN, twin-screw steamer ; built by, 
C. 8. Swan and Hunter, Limited ; to the order of 
the Beaver Line, Liverpool; dimensions, 463ft.’ 
56ft., by 34ft. 10in.; to carry, cattle and cargo’ 
engines, two sets triple-expansion, —_- 38in.» 
64in., by 45in. stroke, pressure 1801b; con- 
structed by, Richardsons, Westgarth and Co., 
Limited ; vessel will be rigged as a four-masted 
schooner ; launch, September 28th. 

SANSU, screw steamer ; built by, Tyne Iron Ship- 
building Company, Limited ; to the order of, 
Elder, Dempster and Co., Liverpool ; dimensions, 
325ft. by 45ft.; engines, triple-expansion, 23in., 
37in., 6lin., by 42in. stroke; constructed by, 
Wallsend Slipway and Engineering Company ; a 
speed of over 10 knots was attained on series of 
runs ; trial trip, September 28th. 

LLANGIBBY, steamship ; built by, Ropner and 
Son, Stockton-on-Tees ; to the order of, Glad- 
stone and Co., West Hartlepool; dimensions, 
352ft. 3in. by 40ft. 6in. by 28ft. 3in.; to carry, 
6370 tons on summer freeboard ; engines, triple- 
expansion, pressure 180 lb.; constructed by, 
Blair and Co,, Limited ; average speed of 12 knots 
attained ; trial trip, September 28th. 

MELOBESIA, steel screw steamer; built by, 
Craig, Taylor and Co.; dimensions, 332ft. by 
46ft. by 23ft. 9in.; to carry, cargo; engines, 
triple-expansion, 234in., 39in., 64ia., by 42in., 
pressure 160 lb.; constructed by, Blair and Com- 
pany, Stockton ; launch, September 30th. 

MANCHESTER MARKET, spar deck type steamer ; 
built by, Furness, Withy and Co., Limited, 
Hartlepool ; to the order of, the Manchester 
Liners, Limited; dimensions, 372ft. long; en- 
gines, triple-expansion, 25in., 40in., 68in., by 
48in, stroke, pressure 180 1b.; constructed by, 
Richardsons, Westgarth and Co., Limited ; 
vessel has total capacity of 354,549 cubic feet, 
and water ballast capacity of 1350 tons ; launch, 
September 30th. 

SaPHIR, cargo steamer ; built by, the Laxe- 
vaags Engineering and Shipbuilding Company, 
Bergen, Norway ; to the order of, Mr. Erich 
Linde, Haugesund ; dimensions, 244ft., 36ft., 
by 19ft.; engines, triple-expansion, 174in., 29in., 
by 48in., by 33in., pressure 175 1b.; constructed 
by, the builders. 








CATALOGUES. 
SINCLAIR AND Co., 19, Eldon-street, London, 
E.C,—lIllustrated price list of the “ Sinclair- 
Comet” industrial lamps and heaters. 


THe GENERAL ELectric Company (1900), 
Limited, Queen Victoria-street, London. Cata- 
logue of ‘‘ traction supplies.” —The contentsinclude 
overhead line material, frogs, crossings, and points, 
trolley fixtures, car fenders, rail cleaners, lamps, 
signals, motors, and tools, 


JONES AND LAMSON MACHINE CoMPANY, Spring- 
field, Vermont, U.S.A., and Birmingham. New 
catalogue of the Hartness flat turret lathe.—This 
book is something more than a trade catalogue. 
It contains an admirably illustrated description of 
the Hartness tools and gives fac-simile reproduc- 
tions of some of the more important articles turned 
out by them, together with the time occupied in 
their production. The half-tone illustrations 
en comparison with the finest American 
work, 


ROBEY AND Co., Limited, Lincoln.—We have 
received three catalogues from this firm, viz., 
Nos, 102, 105, and 110. The first and third are 
devoted to steam engines for mills, factories, 
electric light installations, and industrial purposes 
generally, and with the important exception that 
catalogue No. 102 is printed in the French 
language, the two books are practically alike. 
No. 105 is a tasteful brochure, giving admirable 
illustrations of the leading types of engines made 
by the firm. The general get-up of this little 
book is worthy of high praise. 








TRADE AND BUSINESS ANNOUNCE- 
MENTS. 

WE are informed that Markt and Co, have 
removed to new premises, 20, Chapel-street, 
Milton-street, E.C., on September 28th. 

Tue head offices and works of the British 
Thomson-Houston Company will in future be at 
Rugby ; 83, Cannon-street, E.C., becomes a 
branch office. 

Mr, W. StamM, 25, College-hill, Cannon-street, 
informs us that he has been appointed sole agent 
for the United Kingdom of Mr. Ernst Schiess, of 
Duesseldorf-Oberbilk. 

From our advertising columns it will be seen 
that Messrs. A. T. and E. A. Crow, the well 
known auctioneers of Sunderland, have on hand 
some very important rales of contractors’ plant, 
and practically the whole of next week will be taken 
up with two sales, each lasting two days, at 
Cardiff and Bristol respectively. A glance over 
the catalogue will show that contractors and 
others can be supplied with anything from steam 
navvies and locomotives to the most insignificant 
article required on railway or public works. 





THE PATENT JOURNAL. 
Condensed trom ‘ The Iiustrated Offcial Journal of 


Application for Letters Patent. 


*,* When inventions have been ‘‘ communicated” the 
name and address of the communicating party are 
printed in italics. 


18th September, 1901. 


18,651, FREE-WHEEL for Cycixs, J. W. Adams, Hay Mill, 
near Birmingham. 
18,652. BREAKING ELEcTRIc Arcs, T. von Zweigbergk, 





ndaon. 
18,653. Fiat Irons, W. Smith, London. 
18,654. Szats, C. Brawn, London. 
18,655. Stexy, J. H. 8. Bradley and H. B. Burnell, 


London. 

18,656. Fotpinc Faprics, W. R. Lake.—(G. J. Burns, 
United States.) 

18,657. Axe Caps or Covers for Carriaczs, F. T. Giles, 


London. 
18,658. Wire Insutator, J. E. Sharpe, Kingston-on- 
Thai 


mes. 
—, Removine Puiate Inpenrations, F. Wilson, 
mdon. 
18,660. Securtne Scarr Pins, B. H. Davis.—(L. West- 
away, New South Wales.) 
18,661. PoWDER-DRYING APPARATUS, H. Crozier and 
Co , London. 
18 662. Roap- BREAKING Macnings, [. Wrobel, 
London. 
18,668. Lirgauarps for Tramcars, J. A. Gamble, 
Liverpool. 
18,664. Liqguip Containers, A. Young, London. 
18,665. WueEs, D. 8. Forbes, London. 
18.666. Buoys, J. A. Fairbanks, London. 
18.667. TELEscopgs, J. Stuart, J. H. Barton, and J. W. 
Hasselkus, London. 
18 668. Pweumatic CarriaGe Sprinos, A. Stocquart, 
London. 
18,669. Pygzumatic Door Sprinas, A. Stocquart, 


ndon. 

18,670. ReFRIGERATING Macuines, T. B. Lightfoot, 
London. 

18,671. Insgctors, O. Imray. — (A. Friedman, 
Austria.) 

18,672. Comprnep Gas and Fug. Stove, W. B. Hart- 
ridge, London. 

18,673. Spezp Gears, E. and M. Vrard, H. Vendredy, 
P. Duitte, and H. Gauthier, London. 

18,674. AERATING Liquips, L. J. Bizet, London. 

18,675. VENTILATING and ILLUMINATING BuUILDINGs, W. 
Key, London. 

18,676. Arm Pumps, A. Dawson, London. 

18,677. Derectinc Leaks in Drains, A. Dawson, 
London. 

18,678. Device for VeLocipgpE PgRFoRMaANces, M. 
Barber, London. 

—, ImpRoveD CLoTHEes Ling, A. A. Woodyatt, 

ndon. 

18,680. Corpinc and Suapinc Topacco, J. E. Rickards 
and J. Yuill, London. 

18,681. AuTomMaTIC FirEPpRooF Doors, C. A. Barber, 


mdaon. 
—, IMPROVED ELECTRO-MAGNETIC Motor, D. Perret, 
mdon. 


19th September, 1901. 


18,683. Gas Burners, W. H. Harvey, London. 

18,684. HicH-TEnsion Borer Furnace, J. G. Adam- 
son. Oldham. 

18,685. DispLayinc Bepstgaps, W. H. Beal, Halifax. 

18 686. ORNAMENTING the Epcgs of Carbs, G. Harrison, 
Manchester. 

18,687. Sprnntnc, &c., Macuingry, C. S. McConnan, 

iverpool. 

18,688. Trirpop Supports for Fitter Baas, E. F. Mer- 
chant, Liverpool. 

18.689. ReparRInc PngomaTic Tires, L. Karmel, 
Nottingham. 

18,690. Utixtsation of Enercy in Mintno, T. Ryan 
and H. A. Hubbersty, Buxton, Derbyshire. 

18,691. ELecrric Swircues, A. D. Smith, Bradford. 

18,692 Se.r-actinc Borrte LuBricators, H. Travis, 


ax. 
18,693. TusuLark Cycie Cuary, H. Martin, Eirming- 


am. 

18,694. VeHicLe Sgats, H. James aud A. West, 
Sheffield. 

18,695. Grinpstongs, G. W. Mottram, Wadsley Bridge, 
near Sheffield. 

18,696. BorLers for GENERATING Steam, G. Darrock, 


mdon. 

18,697. Evaporation of Liquips, J‘ Hargreaves, Farn- 
worth-in-Widnes. 

18,698. Apparatus for Recorpine Time, T. H. Roberts, 
Liverpool. 

18,699. OpgngRs for Faniicuts, D. Barclay, jun., 

asgow. 
18,700. Timm Recutators, W. H. Hamlin, Leeds. 
18,701. Maxine Biock PapgR Baas, J. G. Holburn, 


asgow. 
18,702 RECEPTACLE for CommMUNION ELEMENTS, M. O. 
omson, Glasgow. 
18.708. Mgtauuic Tuses, J. Earle, London. 
18,704. Rotary Morors, C. MacArthur, A. T. Maclach- 
lan, and A. B. Collis, London. 
_ Tre Fasteners, A. Turner and H. Curry, 
mdon. , 
18,706. Cooxine Urensit, C. 8S. Bullen, Hastings. 
18,707. Suup Link for ReELEasING FaLLen Horsgs, A. 
Ricketts, London. 
18,708. Tgacutne Music, A. Seppings, Chattern House, 
near Staines. 
18,709. PERFORMING OPERATIONS by means of ALARM 
Crocks, T. H. Head, London. 
18,710. Banp-sawiInG Macurngs, 8. Lambert, Loudon. 
18,711. Spanner, 8. W. ley. London. 
18,712. Friction Brakes for VeLocipapes, J. Lund, 


ndon. 
18,713. Sipent ALaRM Crock, H. C. P. Jean, London. 
18,714. Buck.ss, T. E. Williams, Birmingham. 

18,715. Strong Saw Framgs, 8, G., and C. Camplin, 


mdon. 
18,716. Macuinery for Grinpine Lug, F. E. Whitham, 


mdon. 
18,717. Botrie Stoprgrs, A. R. Leask, London. 
18,718. Scissors, W. Wagner, J. Kirchhoff, and A. 
<rieter, London. 
18,719. Propuctne InsvLaTinc MarTeERiAt, M. Strueb- 
ng, London. 
18,720. Bett Pottgys, R Lindsay, Dundee. 
18,721. Sewine Macuings, E. B. Morton, London. 
18,722. Prorectine IRoncLaDs from SUBMARINE Ex- 
PLosions, W. B. Kemshead and A. E. Collischoun, 


18,728, Ciars, A. E. Terry, Birmingham. 
18,724. Mgetat Door-stop, E. G. Harcourt, Birming- 


m. 

18,725. Pancit Casgs, E. C. Bullen, London. 

18,726. Horsx-sHogs, A. J. Smith, London. 

18, oo Apparatus for PREPARING Skins, R. Dibsdall, 
udon. 

18,728. Mercerisinc Corton, A. J. Boult.—(C. 0. 
ichenbach, Germany.) 

18,729. Device for Opzntnc Bortties, H. P. Curtis, 


don. 
18,780. VeLocipepgs, G. L. Morris, London. 
18,781. APPLIANCE for FasTENING Rens, H. Brown, 


ndon. 

18,782. Contacts for ELectric GLow Lamps, Electric 
Lighting Boards, Limited.—(A. Lefebre, France.) 

18,733. Propuctnc OrGaNnic PEroxipes, R. H. Page, 


ndon. 
18,734. LapeLtinc Macarngs, H. H. Lake.—(New York 
abelling Machine Company, United —t 
18,785. Howrrzers, C. P. E. Schneider and J. B. G. A. 
et, London. 
18,786. Stups, A. Pyke, London. 





—_ Movutps for Decornatine Sweets, F. C. Palmer, 
18,788. AGRICULTURAL Sxim-pLoveus, D. P. Bakeman, 


on. 

18,739. TeLerHone Inpicators, A. T. M. Thomson 
and the Thomson-Davis Telephone System, Limited, 
London. 

18,740. Wacow Braxgs, H. Parker, London. 

18,741. Erevatep Passencer Raiitways, W. Thomas, 
London. 

18,742. Cyciz Tires, W. P. Thompson.—(J. P. le Grand, 
France.) 

18,743. Conpuctors for ELectric Raitways, G. Allan, 


verpool, 
18,744. Makina ArtiriciaL Mareie, A. B. Blitz, 


ve ~ 
18,745. tone or SHAVING Piang, J. Becker, London. 
18,746. ExpLosion Enorines, G. F. Jaubert, London. 
18,747. MaNuFACTURE of PLayineo Carbs, W. T. Shaw, 


mdon. 
18,748. TREATING MaTEeRIALs with Liquips, P. Naef, 

on. 
18,749. TaeaTMENT of Sotips and Liquips, P. Naef, 


mdon. 

18,750. Hat Rust, R. 8S. Kernick, London. 

18,751. Foop Can, F. W. Stott, London. 

18,752. Borrte Stoppers, H. J. Haddan.—(Meinecke 
and Co., United States.) 

18,753. TRANSFERRING Goops from Trains, J. N. 
Grodzenski, London. 

18,754. FeeD - WATER Heaters, C. A. Chappell, 
London. 

18,755. CycLe Fres-waeeis, Kynoch, Limited, ard E. 
W. Anderson, London 

18,756. Door Locks, E.T.Jvhn, ndon. 

18,757. Forminc Wuet-stongs, G. W. Johnson.—(/., 
A. J., and S. P. Reitz, United States ) 

18,758. Pipg Expansion Jornt, L. Hochstein, 


London. 

18,759. Cuocxs, J. W. Mackenzie.—(Z. B. Whiton, 
Onited States.) 

18,760. Distance InstRUMENT, G. N. Saegmuller ard 
G. M. Searle, London. 


20th September, 1901. 
18,761. MgtaLiic Batt Packina, W. Stewart, Glas- 


OW. 

18,762. Operatina Pornts, H. and C. W. Collins, 
Manchester. 

18,763. Eastnc Morton for Mutss, T. Entwistle and 
R. Cookson, Stalybridge. 

18,764. Wispow Fastener, I. Fripp and J. Watt, 


ndon. 

18,765. Szats, W. Bates, Bradford. 

18.766. Door Storrgr and Hoxiper, J. K. Redman, 
Nelson, Lancs. 

18,767. Vatves, A. J. Bailey, Manchester. ~- 

18,768. VaLve Sgatinos, A. J. Bailey, Manchester. 

18,769. Purses, G. M. Hocknel], Manchester. 

18,770. Bracket for Supportine CisteRns, G. D. Innes, 
Manchester. 

18,771. ADVERTISING by CHaNncine Licnuts, D. Millar, 
G ow. 


18,772. SmzLtinc Furwacgs, R. Brown, Glasgow. 

18,773. Lock Nuts, 8. Griffin, Bath. 

18,774. Buinp Ro.tuiErs, W. A. Gregory, Wolverhamp- 
ton. 

18,775. Sgat for TRamcars, A. Wood, Glasgow. 

18,776. Lock Gatrsfor Canazs, R. M. and J. Burrows, 
Manchester. 

18,777. Looms, H. B. Ross, A. McKee, A. Laird, and 
R. McKeown, Manchester. 

18,778. Ostarnine Ticut Jornts, A. 8. Younger and J. 
F. King, Glasgow. 

18,779. SHEEP-sHEARING Macuings, J. C. Earnes, 
Sheffield. 

18,780. VeLocipepgs, A. I. and A. I. B. Maxficld, Bir- 
mingham. 


— ADVERTISING Frames, J. W. Laytham, Brad- 

ford. 

18,782. SpEED-DRIVING Gear, W. S. Wilkins, Birming- 
ham. 

18,783 ARREETING NaviGaBTE VEssELs, H. Simpson, 
Liverpool. 

18,784. The E.P. Parznt Beanrine, E. Perks, Birming- 


ham, 

18,785. Gun Carriacgs, F. Miiller, Glasgow. 

18,786. Lear-TURNING ApPpaRaTus, E. Winckler, Man- 
chester. 

18,787. ELectricaL Haviine Apparatos, T. Green- 
smitd, M. B. Wild, and F. Kidd, Manchester. 

18.788 ABDOMINAL BELT, W., J. A., and J. Gaunt, 


York. 
18,709. Taamway Liygs, 8S. and W. F. Roberts, Man- 


chester. 

18,790. InsteP Suppors, R. Young, Petersfield, Hamp- 
shire. 

18,791. Easy Pepatuisc fur Cyciges, W. Reynolds, 


‘ork. 

18,792. Strzam Traps, E. C. Mitchell, London. 

18,7938 Brare Riccinc for RaiLway Cars, A. D. 
Smith, Edinburgh. 

18,794. Automatic Coupiine, C. M. A. and F. V. 
Culverhouse, London. 

18,795. Execrric Licatinc by Low FRQquency 
Current, The British Thomson-Houston Compa: y, 
Limited.—(W. C. Fish, United States.) 

18,796. SrgzaM GENERATORS, W. and K. A, Rowbotham, 
Birmingham. 

18,797. TroLLEy-LInE SwitcuEs, P. H. Dawe, London. 

18,798. Fire Escark, 8. Eeley, London. 

18.799. ExTRACTING METALLIC VaNaDIUM from OREs, 
P. Auchinachie, London. 

18,800. TREATMENT of Town Rervsg, W. P. Wrightson, 


mdon. 
18,801. INTERNAL ComBusTION Enotnes, J. C. Bull, 
mdon. 
18,802. DouBtE-acTInc Arr Pumps, Davey, Paxman, 
and Co., Limited, and T. 8. King, London. 
18,803. Friction CLutcags, W. Schwarz, London. 
18,804. WHxExs, H. Blundell and P. N. Buck, South- 


port. 
18,805. Action of PranororTes, G. Gadebusch, 


mn. 

18,806. ABSORPrION REFRIGERATING MacHINES, W. 
Wilson and C. B. Harris, New York. 

18,807. Boots and SHogs, W. Cassie, London. 

18,808. ARTIFICIAL SponcEs, C. Paulitschky, London. 

18,809. ILLUSTRATING the ConsTRUCTION of MECHANISM, 
W. N. Mitchell, London. 

18,810. InLustRaTiING the OpgRATION of a VALVE, 
W. N. Mitchell, London. 

18,811. SwiTcH-OPERATING MecHanisM, J. R. Klippelt 
and H. W. Jeffers, London. 

18,812. Fittinc Boriies with Brzr, H. 8. Russell. 
—(C. Spindler, United states ) 

18,813. MrcHaNism for Lamp Supports, W. Lynen, 


mdon. 
18 814. Execrricat Actuation of Toys, W. Dunn, 
ndon. 
18,815. Motive Force for Ciocks, &c., E. Grant, 
vondon. 
18 816. ImproveD Mxpicat Cuarrs, J. J. Stanger, 


mdon. 

18,817. Cu1tts for Moutps, W. P. Thompson —(BZ. @. 
Haskell, United States.) 

18,818. MakInec Foop from Buoop, 8. W. Dod and C. 
Davies, Liverpool. 

18,819. Jormsine Hottow Recepracies, G. Kiibler, 

iverpool. 

18,820. Group-FLAsHING Apparatus, A. Brebner, 
Edinburgh. 

18,821. ADJUSTABLE Struts and Tigs, D. B. Morrison, 

mdon. 

18,822. Curr Protectors, A. T. Cole, London. 

18,828. Boox Backs, A. J. Boult.—(F. von Oven and 0. 
EB. Maschmeier, Germany.) 

18,824. Ey-ciassxs, 8S. L. Goldman, London 

18,825. Sorrentnc Water, H. L. Doulton and A. W. 
Manger, London. 

18,826. Pottrys, H. Kiickenhéner, London. 

18.827. AceTYLENE Gas Burners, J. W. Mackenzie,— 
(J. J. Graf, United States.) 
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18,828. Nasat Cup, W. J. Evans, London. 

18,829. Frrg-arms, W. and A. McArthur, Limited.— 
(J. Marsland aid J. Gaut. New South Wales.) 

18,830. AuromaTic Fire ALarm, W. J. Brewster, 
London. 

18,831. Soip Tgiteorapu’, Evershed and Vignoles, 
Limited, and S. Evershed, London. 

18,832. Gas Esorngs, E. F. Piers, London. 

18,833. Macuing for CrusHinc Strong, M. Archer, 
London. 

18,834. Drivine Guar, T. J. Taessider, London. 

18,835. Two-porrsR CARDING Macutngs, G. Josephy, 
London. 

18,836. Drawinc-orr Liguips, L. Kelsey.—{Pelzer and 
Co., Germany.) 

18,887. Sanrrary Rerusz ReceptraciEs, H. Coombs, 
London. 

18,888. Borrne and Daittinc Macuings, W. Olley, 
London. 

18,839. Borrtinc AgRaTED Liguips, D. Wickham, 
London. 

18,840. Extractinc Morsturs from Arr, E. F. Coffin, 
London. 

18,841. Fexp-waTeR RecuatTor, J. Johnston and A. E. 
Dobbs, London. 

18,842. Hanp Trucks, N. 8. Eaton, London. 


21st September, 1901. 


18,848. Sgparatine Tin Cuttines, T. Twynam, Mcor- 
town, near Leeds. 
18,844. Tricycies, J. Darlington and F. Simpson, 
Sheffield. 
18,845. Foriprna Rop Joint, J. W. Mander and E. H. 
Haynes, London. 
18,846. Roastine Mxrats, J. Adair, Waterford. 
18,847. Row Brakss, C. Wheeler, Birmingham. 
18,848. Ong-way CLuTcHEs for VeLocrpepgs, C. Whecler, 
Birmingham. 
18,849. VerticaL Stream GeneERaToRS, J. G. A. Kitchen, 
Manchester. 
18,850. Raistnc Wrypows, A. H. and F. H. Westwood, 
and A. J. Barratt, Birmingham. 
18,851. Tor Boots, H. Croot, Bristol. 
18,852. ConpENsED Foop, H. P. Geddes, Macclesfield. 
18,853. Hanpie Bars for Cycigs, A. N. Macalister, 
Glasgow. 
18,854. Sweerrnc Brooms, W. H. Travers and D. W. 
Winstanley, Liverpool. 
18,855. Wrypow Reacugrs, J. E. Noirit, Walsall. 
18,856. Toot for Lirrinc Tennis Batis, P. L Best, 
Walsall. 
— CieaR Box, E. V. Brown, Long Eaton, Derby- 
shire, 
18,858. Wrsptne Yarn, Brooks and Doxey, Limited, 
J. 8. Brooks, and J. W. Compston, Manchester. 
18,859. Exuaust SILENCER for Explosion Enarngs, J. 
Prestwich and W. Drury, Manchester. 
18,860. Gurpine Mecuanism, J. Boyd, Bothwell, N B. 
18,861. SLF-aDJUSTABLE Bext, J. E. Brandon and J. 
P. Wagner, London. 
18,862. AERONAUTICAL Macuing, C. Tuckfield, East 
Molesey. 
18,863. Tga-veRTo Nozzie Hoxprast, W. A. Llewellin, 
Bristol. 
18,864. Brake for Ventcies, W. W. S. Nokes. London. 
18,365. Sweerinc Brususs, T. Johnson, London. 
18, Puatss for Boots, A. Dickinson, London. 
18,867. Moorinos, G. C. L. Lenox, London. 
18,868. Tus Pips, E. R. Appleyard and A. C. Watson, 
London. 
18,869. Tramways, V. Demerbe, London. 
18,870. TRANSMITTING Motive Powgr to Cycuss, J. H. 
Shaw, London. 
18,871. DischarGinc GRANULAR-LIKE SuB3TANCES, E. 
P. Carpenter and J. Duckworth, London. 
18,872. Pavine Streets, J. T. Szék, London. 
8,873. ConDENSER, A. Parobeck, London. 
18,874. Fovmnss, A. E. Berry and A. Boake, Roberts, 
and Co., Limited, London. 
18,875. Nrrric Avip Rerorts, G. E. Arnold, London. 
18,876. VARIABLE or CHANGE-SPEED GEAR, W. T. Carter, 
London. 
18,877. Tarcrt, E. Dolder, London. 
18,878. Non-conpucrive Pirg Coverine, E. Spicer, 
London. 
18,879. Etecrric Taamways, A N. Connett, London. 
18,880. PHorosRaPHic ENLARGING APPaARaTus, W. F. 
Butcher, London. 
18,881. Fsepinc Borris, W. P. Thompson. —(M. 
Bonnefont, France.) 
18,882. Cutrinc Eposs of Lawns, F. Adam, London. 
18,883. Stoves, Baron F. del Marmol, London. 
18.884. Rattway Cars, B. H. Jessen, London. 
18,885. Apparatus for Raisinc Liquips, G. 
Liverpool. 
18,3836. CLEANING Tramway Lings, A. E. Moore, 
London. 
18,887. CuLINaRY UTEnsIL, R. A. Coghill, London. 
18,888. PoLisitNa Boots, R. Bishop. London. 
—. Drivinc Mecuanism, B. Holmes, Skipton, 
orks. 
18,890. AncHors, W. W. Maxwell, London. 
18,891. Removine Dost from Gasgs, J. A. Elsner, 
London. 
18,892. Continvous FLow Pomp, H. Sykes, London. 
18,893. SuspgNDING Device for Picrorgs, L. Koch, 
London. 
18,894. Fountamw 
London. 
18,895. Swrrcurs, S. Z. de Ferranti, London. 
18,896. DIsPENSING AERATED Brveracss, V. E. J. 
Durafart, London. 
18,897. CoLourninc Matrer, J. Y. Johnson —(The 
Badische Anilin and Soda Fabrik, Germany.) 
18,898. Eczctric CURRENT CONTROLLERS, T. von Zweig- 
bergk, London. 
18,899. Cuarm Sgat HoLLowinG Macutnss, J. T. Wade 
and H. 8. Broom, London. 
18,900. Game, J. G. Grant ,and W. S. Edwards, 
London. 
18,901. Leap Sgats, J. Liebscher, London. 
18,902. Borrte Brusu, W. H. Chanter, Bradford. 
18,903. Cootrna Apparatus, T. and W. L. Cole, 
London. 












Plath, 


Srytocrapruic Psy, W. Foxton, 


23rd September, 1901. 


18,904. Mary Szwerack HanpyMan, G. E. Hull and 
D. C. Thwaites, Great Yarmouth. 

18,905. Baker’s Oven, H. Wylde, Birmingham. 

— Smokers’ Companion, A. E. Busby, Birming- 
nam. 

18,907. SHow-casg, H. A. Barnes, London. 

18,908. CycLe SappLz CIP, J. B. Brooks 
Birmingham. 

18,909. Fotpinc Macuineg, M. Smith, South Reddish, 


‘and J. Holt, 


near Stockport. 

18,910. MmgcHanicaL Fans, H. Sidebottom, Man- 
chester. 

18,911. FREE-WHEEL Brake MecuanisM, J. Parkes, Bir- 
mingham. 


18,912. CoLouriInG Matters, I. Levinstein, C. Mensch- 
ing, and Levinstein, Limited, Manchester. 
sas Woop Proven, J. and J. Davidson, Sunder- 


nd. 

18,914. Rottrsc Mitxs, J. Jones and The South 
Durham Steel and Iron Company, Limited, Stock- 
ton-on-Tees. 

18,915. Groves, C. Saunders, Wolverhampton. 

18,916. Carryinc Switcn Rops, L. W. and O. R. 
Williams, Glasgow. 

18,917. Mounts for UmBre.xas, E. J. Buckley, Stoke- 


on-Trent. 
18,918. Box for Hotpine Fruit, &c., G. W. King, 
Glasgow. 
18,919. Boarp for Fotpinc Cuiorus, G. W. King, 
gow. 
18,920. Winpows, D. B. Adams, Glasgow. 
18,921. Urttistinc Caimsgy Uppraveat, D. G. Steven- 


son, Glasgow. 
18,922. Tuva Stop, A. Barker and P. Deykin, Bir- 
mingham. 


18,923. TimekeePER, A. E. Downing, West Brom- 
wich. 
18,924. Curren Hoipgr, G. Lambert, Bradford, 


18,925. Cyvcie Cranks, H. D. Earl, Crewe. 

18,926. Metat Boxes or Trunks, B. H. Jones, Wolver- 
hampton. 

18,927. HanpLEe for Fryrso-pans, E. A. Madge, Aber- 
gavenny. 


18,928. Correr-pot, W. Hanlon, Innishannon, Co. 
Cork. 

18,92). Seat for Tramcars, G. J. E. Galloway, 
Liverpool. 


18,930. Heatinc Apraratus, O. M. Row and Royles, 
Limited, Manchester. 

18,931. Exastic Wravinas, J. Wassertriidinger, Bar- 
men, Germany. 

18,982. PerroLeum Or Lamp, C. M. Eagleton, Wis- 
bech, Cambs. 

18,983. Coat SHoor, T. A. Lehfeldt, Wimbledon Park, 
Surrey. 

18,934. Water Suppty Cock. R. Thorley, London. 

18,935. Batus, J. A. Marks, London. 

18,936. CLEANING TrEaDs of Taam Rais, J. G. Lister, 
London. 

18,937. Weiptne Pipgs, C. T'wer, London. 


18,9388. Lawn Tennis ‘ Fiecper,” E. Cornish, 

Penzance. 

18,939. Smoxg-cuRING Apparatus, W. A. Smith, 
Argyllshire. 


Ledaig, 

18,940. CoIN-CONTROLLED SHootTinc Macaing, H. H. 
Cummings, London. 

18,941. Kwirae Cieanger, G. H. Ellis, Pinner, Middle- 
sex. 

18,942. Extractine Corks from Borruss, R. C. Wat- 
kins, London. 

18,943. Heatine Foop in Boxes, &c., H. Thompson, 


18,944. APPLIANCE to Assist Hearne, P. A. Klaws, 
on. 


18,945. Tires, C. W. S. Crawley, London. 

18,946. Lamps, T. H. Brigg, London. 

18,947. ELectrRic CURRENT CONTROLLERS, T. Zweig- 
bergk, London. 

18,948. Harrows, W. Brownrigg, London. 

18,949. RestoraTIon of BuRNT Sreg., M. Hirschmann 
and V. Heilmeier, London. 

18.950. PREVENTING Access of InsEcts, C. L. Shang, 
Kingston-on-Thames. 

18,951. Fiuterine Water, C. Dutordoir, Kingston-on- 
Thames. 

18,952. SetasH Preventer for Taps, W. H. Jones, 
Sheffield. 

18,953. AIR-SURFACE ConDENsgR, H. and F. Lamplough, 


London. 

18,954. Om Separator, H. and F. Lamplough, 
London. 

18.955. Recorpine Atmine of Guns, C. J. A. Dick, 
London. 

18,956. Heatine Rattway Carriages, C. M. Seilheimer, 


18,957. APPARATUS for ARRANGING N&EDLES in SAME 
Drrection, W. Weispfennig, H. Waelke, and E. 
Pfannschmidt, London. 

18,958. Friction Driving Mrecuanism, J. McCaffrey, 


on. 

18,959. Pottsainc Compositions, &c, A. Jomaron, 
London. 

18,960. Ven~pINc Macurnes, J. D. Mulholland and G. A. 
Stimson, London. 

18,961. Hot-mgaL Portasie Caprinets, H. H. Cooke, 
London. 

18,962. PREPAYMENT ELEcTRIC Meters, G. L. Gowlland, 
London. 

18,963. Devices for Stoppgerine Borttss, J. W. Paton, 
Liverpool. 

18,964. PrePaRine Suest InpIA-RUBBER, A. C. Blossier, 


on. 
18,965. Process for Recoverine Siiver, D. I. Simpson, 


maon. 
18,966. ToBz ExpanpErs, W. Cross.—(D. H. Brandon, 
France.) 


London. 

18 968. CookinG Stoves, J. Gary, London. 

18,969. Etastic Horsgsuogs, 8S. McCloud, London. 

18,970. PHorocrapHic Roti Frims, C. D. Abel.— 
(Actiengesellschajt fiir Anilin Fabrication, Germany.) 

18,971. MANUFACTURE Of NITROPHENYLENE-DIAMINE, 
C. D. Abel.—(Actiengesellschajt fiir Anilin Fabrica- 
tion, Germany.) . 

18,972. MERCURISING VEGETABLE MATERIAL, O. Imray. 
—(M. Becke, Germany.) 

18,973. Automatic Lockinec Device for SmaLu ARMs, 
J. Tambour and C. Colbert, London. 

18,974. Fittrnc Liguips into Jars, J. G. Crossman, 
Lond 

18,975. 
London. 

18,976. MANUFACTURE of TaloxanTuins, G. W. John- 
son.—(C. F. Boehringer and Soehne, Germany.) 

18,977. MANUFACTURE of CaBLEs, O. Weiss, London. 

18,978. HypRocARBON Burners, J. A. Mason and C. J. 
Wilson, London. 

18,979. Piston Heaps, J. Imler, London. 

18,980. HeaTaBLeE PrEsERvE Tin, E. L. K. Hoogen- 
straaten, London. 

18,981. WATER Puririers, E. Delmouly, London. 


on. 
Apparatus for PLavinc Gamgs, A. Weintraud, 
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18,982. SuspeNDING Sasuas, J. W. Radford, Notting- 
hai 


m. 

18,983. The TwentieTH Century Luccace CARRIER, 
A. J. Bonnick, Bournemoth. 

18,984. ComBustion Encings, D. Nicholson, Covington, 
Hunts. 

18,985. PorTaBLE Fire Escapss, H. Balleni, London. 

18.986. Bac Locks, E. Bucknall, sen., T. Bucknall, and 
E. Bucknall, jun., Wolverhampton. 

18,987. FormaTIon of a Protective Epcz to Woven 
MatTERIAL, H. Hollingdrake, Stockport. 

18 988. Lock Wasner, W. Harrington, Wolverhamp- 
ton. 

18,989. DispLayiIne Boors, D. A. Berry, Northampton. 

18,990. INTERNAL ComBUsTION ENoIngs, D. Nicholson, 


Coventry. 
18,991. Speep Gear for Motor Cars, D. Nicholson, 
Coventry. 


18,992. Packinc Boxes, &c., J. Willcocks, Broughty 


Ferry. 

18,993 Execrric Licutine, H. Soar and W. H. Fellows, 
London. 

18,994. Microtomes, H. F. Standing, London. 

18,995. FoUNTAIN-WASHING Macuines, J. Donaldson, 
London. 

— Puncuinc Batts, T. Taylor and W. A. Cave, 


mdon. 

18,997. Encings Workep by Compressep Arr, A. E. 
Ridley and G. Davies, Llanelly. 

18,998. LUBRICATING BuLLETs, W. J. Quadling, London. 


18,999. TransMITTING CycL—E Powgr, W. Hardy, 
London. 
19,000. Exectricat Bott or Lock, H. Walker, 


as 
Dublin. 

19,001. ‘* Lrnoceum ” Manuracturg, W. E. Phillips, 
Liverpool. 

a Diccrrs, J. Larkin, West Kirby, 

eshire. 

19,003. Suzatus, W. L. Ross, Leith. 

19,004, Trres, E. H. Smith, Birmingham. 

19,005. Securrnc Games in Posrrion, C. H. and A. 
Johnson, Leeds. 

19,006. Lusricators, T. E. Mitton, Birmingham. 

19,007. KNIFE-CLEANING . MAcHINE, M. Pellegrin, 
London. 

19,008. Hor-watzr Apparatus, &c, H. Sutcliffe, 
Halifax. 

19,009. Hoop, W. A. Thornton, Dover. 

19,010. MANUFACTURING SULPHUR CoLOURING MATTERS, 
I. Levinstein, C. Mensching, and Levinstein, Limited, 
Manchester. 

19,011. Mirror Stanps, E. F. F. Halle and W. H. 
Bowker, Manchester. 

19,012. InTeRNAL ComBustion Enorngs, A. R. Bellamy, 
Manchester. 

19,013. WaTeR- PROOFING Faprics, J. Williams, 





London. 





19,014. Hottow Meratiic Tires, J. B. Tourgon, 
19,015. ‘Sream Generators, A. Bainbridge, Jarrow-on- 


ne. 

ag Governine Disc, M. Wilson, Harrington, Cum- 

srland. 

19,017. CHanng.s, E. A. Green, Leeds, 

19,018. CLaspa for Fitz Banps, E. L. Sibley, London. 

19,0.9. CuggKs for Stovss, 8S. B. Goslin, London. 

19,020, SHEDDING Motions of Looms, T. Brierley and 
D. Stubley, London. 

19,021. Meta Breakers, A. Marsden, London. 

19,022. Rar.way Pornts and Crossines, H. Wormald, 
London. 

19 023. BRonztno Macutnery, B. Walker, C. H., A., and 
G. Newsum and Co., Limited, London. 

19,024. CenrrircGaL Governors, J. Stumpf, London. 

19,025. Taroers, H. C. Lord, London. 

19 026. Door Cugcx, R Adams, London. 

19,027. Reparrine Stay Busks, A. Hinton, London. 

19,028. Braxgs, A. J. Boult.—(N. A. Christensen, United 
States.) 

19,029. Revmninc Crupe Oi1s, F. C. Thiele, J. M. 

er, and J. F. e, London, 

19,030. Tiras, W. Heale, London. 

19,081. MusicaL Norge - STRIKING MECHANISM, 
Pianotist Company, Limited, and E. K 
London. 

19,082. Corrmsc ArticLes from Sugeest MATERIAL, 
A J. Boult.—( United Shoe Machinery Company, United 
States. 

19,038. Makina Dopiicatina Ink, P. E. Knell, 


The 
ber, 


London. 

19,034. CoIn-FREED Pianos, P. Rossi and L. Spinelli, 
London. 

19,085. Propuctna NickeLt Sart, H. A. Frasch, 


ndon. 

19,086. Propuctne Caustic ALKALI, H. A. Frasch, 
London. 

19 037. EcecTRo-MaGneTic Apparatus, A. A. Honey, 
London. 

19,088. SepaRaTine Const from Mera.s, H. A. Frasch, 
London. 

Bort.e - SEALING E. D. Schmitt, 

ndon. 

19,040. Friction CLutcass, V. R. Browning, London. 

19,041. PaRTIALLY Rotatina VaLvgs, W. and J. Vivian, 
London. 

19,042. Fire Enarngs, F. A. Barton, London. 

19,043. Mixtrurgs of Dryine OiLs, A. Kronstein, 
London. 

—— CoNcCENTRATING TaBLEs, G. A. Overstrom, 

ndon. 

19,045. Composition, G. le R. de Lenchtres, London. 

19,046. Fare Reoisters, P. M. Justice.—(The St. Louis 
Register Company, United States.) 

19,047. Pwgeumatic DespatcH Tone Apparatus, 0. 8. 
Pike, London, 

19,048. CarBuRETTERS, W. E. Simpson, London. 

19,049. MoToR-DRIVEN VeHICcLEs, W. E. Simpson, 
London. 

19,050. Lamps, W. G. Potter, London. 

19,051. TrReaTING VecETABLE Fisres, J. J. Anderson, 
London. 

19,052. Borer F.vr Arcugs, H. W. Foxworthy and 
R. W. Moore, London. 

19,053. ELECTRIC FIRE-ALARM APPARATUS, R. Pearson, 


Devicgs, 


ndon. 

19,054. Drivine Gear for Venicies, A. E. Osborn, 
London. 

19,055. Tarot, X. Reichlin, London. 

19,056. EncLosurgs for Bantgs, B. P. and B. T. Rodd, 
London. 

19,057. Arc Lamps, H. H. Lake.—(Th« 
Manufacturing Company, United States.) 

19,058. Stanp for Motors, A. E. 8. Craig, Kingston, 
Surrey. 

19,059. Tgapots, E. Wray, London. 

19,060. Rotary Enorng, C. A. and 
London. 

19.061. Prepartne Freres, J. J. Anderson, London. 

19,062. Etecrric Raitways, A. N. Connett, London. 

19,063, FastengrR for Corks, R. Blezinger, London. 

19,064. Looms, G. C. Fuchs, London, 

19,065. Rartway Couptines, J. E. Anger and E. d. 
Claye, Liverpool. 

19,066. Lirg Guarps, W. H. Rymer, Liverpool. 

19,067. VentiLaTinG Apparatus, W. H. Rymer, Liver- 


Lea Electric 


oO. W. Hult, 


pool 

19,028. ELECTROLYTICALLY PrecipitaTino Metats, W. 
8S. Henneberg and E. C. H. Pape, Liverpool. 

19,069. Frax Pagparine Macuinery, H. Ferguson and 
T. Burrows, London. 

19,070. Motor Venicizs, F. W. Lanchester, London. 

19,071. Compressors, W. F. Singer, London. 

19,072. TaEermostatic Switcnues, W. F. Singer, 
London. 

19,073. Orn Cans, H. Lucas, London. 

19,074. Inox Workers’ Tasiets, Hobbies, Limited, 
and H. Jewson, London. 

19,075. Securine Srpgs of Boxes, Hobbies, Limited, 
and H. Jewson, London. 

19,076. Etgecrro.ytic Meters, A. Wright and the 
Reason Manufacturing Company, Limited, London. 

19,077. Courns, M. Murphy, London. 

19,078. ApverTisInc Devices, G. E. J. Street, 
London. 

19,079. Soaps, G. B. Ellis.—(Chemische 
Heyden Actiengesellschast, Germany.) 

19,080. Guarp for Carvinc Forks, J. Lindfield, 
London. 

19,081. Gasomerers, R. C. Gardner.—(W. McDonald 
and A. BE, Wright, United States.) 

19,082. Corn-Fregp Apparatus, J. B. Lewthwaite, 


Fabrik von 


London. 

19,083. Printinc Macuinges, H. J. Haddan.—(W. 
Elsner and P, Latta, Germany.) 

19,084. Sworp SHeatus, L. Klima, London. 

19,085. Ventcte Wueeis, H. J. Haddan.—(The White 
Steam Wagoa Company, United States.) 

19,086. SIGNALLING MgecHanisM, R. Herman, London. 

19,087. SimULTANEOUSLY VENTILATING OFFicges and 
— SmaLyt Pieces of Paper, H. Schmidt, 

ndaon,. 

19,088. Evectric Icnit1inc Devices, P. M. Mauguin, 

London, 


25th September, 1901. 


19,089. MeRcERISING CoTTon Fiprgs, T. Pratt, Shipley, 
Yorkshire. 

19,090. Lorn Covers for Horszs, C. H. Ward. Bristol. 

19,091. Automatic Brake for Dggp-sza SounpIne 
Regts, G. Anderson, London. 

19,092. Prgumatic Tires, F. Reddaway, Manchester. 

19,093. Pwgumatic Hammers, A. Hadfield, M. H. 
Green, C. Gregory, and J. Dunlop, Manchester. 

19,094. Compounps of ALumiINnA, H. Spence and P. 
Spence and Sons, Limited, Manchester. 

19,095. Apsustinc and Retaininc Curr, M. Austin, 
Manchester. 

19,096. Sprinc Conngction for CycLk Brake Rops, W. 
H. Lewis, Bristol. 

19,097. Stina Apparatus for SHarts, W. E. Garforth, 
Leeds 


19,098. Instanranzous Steam GevyeRaToRs, J. G. A. 
Kitchen, Manchester. 

19,099. Hoop Jornts for PeramBuLators, T. Jacob and 
T. Harris and Co., Birmingham. 

19,100. Hoop Joints, T. Jacob and T. Harris and Co., 
Birmingham. 

19,101. Hxtmets, Pulford Bros , Limited, and E. G. 
Pulford, Liverpool. 

19,102. SuspenDING SuHow Carps, G. F. Hewitt, Bir- 
mingham. 

19,103. Liqurp-mzasuRING Tapa and Cocks, J. Dunn, 
Birmingham. 

19,104. CLoTH-MILLING Macutngs, G. Ross, Glasgow. 

19,105. PLatrorm WEIGHING Macuings, W. E. Hipkins, 


rming. \ 
19,106. Rinc Sprvnino Frames, A. Hitchon, Accring- 


ton. 
19,107. SgL¥-pETACHING TirE, C. Shortt, Stradbally, 
Queen’s County. 








19,108. Ranows, D. Campbell and R. Galloway, 


Glasgow. 
19,109, CraaR and CicaneTre Hotpers, J. A. Reid 
Glasgow. ’ 








SELECTED AMERICAN PATENTS, 
From the United States Patent-office Oficial Gasette. 





675,880. PortasLe Pygumatic Riversr, J. A. Cay. 
liste, Philadelphia, Pa,—Filed August 9th, 1900, 

Claim —(1) A riveting machine consisting of a yoke 
frame having an anvil die upon one arm of said frame 
and a power riveting mechanism upon its opposite 
arm, rigidly connected therewith at one extremity 
and at its other extremity adapted to rest upon 2 
yielding support, pee negara as and for the purpose 
set forth. @ A riveting machine composed of a yoke 
frame provided with an anvil die upon one arm, a 
cylinder and plunger fitted with a riveting die upon 
plunger 


the other arm, a liquid chamber above sa 


675 880] 





communicating with a minor cylinder and piston for 
moving the riveting plunger in contact with the work 
with a minimum volume of the motive fluid, a larger 
power cylinder and piston for compressing the rivet 
under a maxirum or intensified pressure, a series of 
auxiliary cylinders and pistons for returning the 
power pistons and riveting plunger after compression, 
and a valve for controlling the motive fluid to and 
from the respective cylinders through suitable ports, 
and means for checking the speed of the returning 
piston at the termination of its stroke, the whole con- 
stituting a portable self-contained structure, substan- 
tially as described. 

675,943. F.Lurp Merer, H. H. Frost, Manchester 

England.—Filed October 23rd, 1900. 

Claim.—(1) In combination, in a fluid meter, a 
measuring chamber, a double-acting piston therein, 
the piston rod passing through the wall of the 
chamber, a valve cover connec’ with the piston-rod, 
a casing enclosing the projecting end of the piston-rod 
and having an opening, said valve cover and piston-rod 
being connected through said opening and an exten- 
sion on the valve cover for sealing said opening, sub- 
stantially as described. (2) In combination, the 
measuring cylinder, the double-acting gene slotted 
piston-rod, casing surrounding piston-rod, valve mover 
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projecting through a slot in the casing into the slot of 
the piston-rod and the extension of the sliding valve 
cover by which the slot in the casing is sealed. substan- 
tially as herein set forth. (3) In combination, the casing, 
the piston and piston-rod, a valve cover connected 
with the piston, said cover having a grooved back, a 
grooved resilient bearing piece, the balls arranged 
between the cover and the resilient bearing, substan- 
tially as described. 
675,976. Warer-Tuse Borer, M. H. Robinson, 
Rugby, England.—Filed February 12th, 1901. 
Claim.—The combination of a header having front 
and rear walls and an intermediate partition, an outer 
tube straight and of uniform internal diameter from 
its front end almost to its rear end, extending through 
the header and to a distance in rear of its rear wall, 
two sets of openings through the outer tube, one on 
each side of the partition, a cone on the outer tube 
fitting a corresponding hole the rear wall, a ring 
secured to the front end of the outer tube, a thin elastic 





cone on the rear end of the ring fitting a corresponding 
hole in the outer wall, the inner diameter of the thin 
cone being slightly greater than the diameter of the 
outer tube, an inner tube extending from the partition 
to the rear end of the outer tube, a bell mouth at the 
front end of the inner tube fitting to the interior of the 
outer tube between the two sets of openings, a contrac- 
tion at the rear end of the outer tube fitting around 
the exterior of the rear portion of the inner tube, 
openings through the inner tube near its rear end, caps 
closing the front and rear ends of the outer tube and 
a projection extending from the front end of the inner 
tube to the cap which closes the front end of the outer 
tube. 
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SEWAGE DISPOSAL AT A LEPER ASYLUM. 





We have recently received a copy of a report by 
Mr. C. James, Deputy Executive Engineer for 
Drainage—special branch—of the Bombay Municipality, 
in connection with the disposal of sewage at the 
Matunga Leper Asylum at Bombay. Here a most in- 
teresting and instructive series of experiments has been 
carried out, an outline of which we consider it quite 
worth while to bring before our readers. Mr. James’ 
name is well known both in this country and in India, 
and he has visited England this year to consult with the 
firm of John Taylor, Sons and Santo Crimp upon the sew- 
age disposal of Bombay. It will be remembered that the 
late Mr. Santo Crimp made a special journey to Bombay in 
the year 1899 with the object of anapry | to the munici- 
pality on the question of the disposal of the sewage of the 
city. While there he took the opportunity of visiting the 
asylum and observing the results obtained in the sewage 
disposal, the design of the tanks for which had originally 
been submitted to and approved by him. Some/of?his 











the most valuable crop during the cold weather—from 
the middle of November to the end of February—and can 
be reaped after six weeks. Jowar is generally sown after 
all the maize has been taken off, the ash being 
reviously dug up and suitably prepared. The 
first crop is usually removed about the end of 
April, a second rigs 2 taking place almost imme- 
diately after, in the beginning of May. This is 
taken off in six weeks’ time, and a third crop is sown and 
cut just at the end of the rainy season. Jowar and rice 
are the only crops that are at all successful during the 
wet months on the low ground owing to its excessive 
saturation. The third crop of jowar having been removed 
the land requires a short rest, and it is better for being 
manured. It has been found that an excellent material 
for mixing into it is cotton dust, which, though it does not 
enrich the land, acts in an even more important way at 
Matunga by loosening the earth and bringing it into 
better condition for future crops. Vegetables, such 
as cabbages, carrots, turnips, radishes, &c., are planted 





in September, and watered at intervals of three or 
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remarks on the matter may well be quoted here. 
said that he was generally interested and pleased with 
the results, and added—* The plans for sewage disposal 
are ofa simple and effective character, and the laying out 
and cropping of the farm form an object lesson which 
Indian sanitary authorities should study.” 


‘ Sewage farming in India is obviously not the impossi- | 


bility some would lead us to believe.” After a careful 
perusal of the report we are of opinion that Mr. Santo 
Crimp’s words were by no means too strong. The instal- 
lation appears to be worked very carefully and to produce 


excellent results, while at the same time standing on a firm | 


financial basis. The certified percentage of return on 
capital outlay during the year ending March 31st, 1900, was 
21°93, while the accounts for the year ending March 31st, 
1901, point to a ppt profit of 26°07. This is 
probably an unique example among sewage farms of a 
similar character. The asylum was originated to provide 
a home for the numbers of lepers who were constantly 
begging in the streets of Bombay to the great annoyance 
of pedestrians. The Government and the Corporation 
each agreed to give 5 rupees a head per month for the 
maintenance of 300 lepers, and buildings to accommodate 
this number were erected. The drainage question from 
the first presented difficulties, because no sewer ran within 
several miles of the asylum. The arrangement adopted 
at the outset for dealing with the sewage was to lead it into 
two large cesspits excavated to a considerable depth and 
filled with rubble stone. The cesspits gave no trouble 
for a little over a year, but eventually they silted up and 
overflowed, the overflow finding its way into adjoining 
lands, causing considerable trouble and placing the 
managing authorities at variance with neighbouring land- 
owners. It was therefore decided to adopt another plan 
and to found a sewage farm.. The area at first irrigated 
measured 3°63 acres. Later on, due to the successful 
working of the farm, the capacity of the hospital was 
increased so as to accommodate fifty more lepers—a total 
of 350 patients, which, with some fifty attendants, 
servants, &c., made a grand total of 400 people producing 
sewage to be treated. The irrigated area is now 5°92 acres. 
The plan, Fig. 1, shows the asylum as it was at the date 
of the report—April of this year—increased in size and 
with its added area of farm. The latter is divided up 
into plots of varying sizes, ranging from 0-17 of an acre 
to 1:06acres. Some of the plots, according to Mr. James, 
are somewhat large, and he suggests an area of about 0°25 
of an acre as most generally efficient and offering less 
chance of over irrigation. 

Before going on to discuss the methods of treatment 
employed, and to describe the various interesting experi- 
ments which have been carried out, we may briefly glance 
at the crops produced on the farm. Those chiefly grown 
are lucerne, guinea grass, maize, and jowar, with a rota- 
tion crop of some pulse or vegetable. The relative value 
of certain crops varies with the time of year. Maize is 
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four days. Cabbages are said to find the soil 
| specially congenial, and speedily grow to a great size ; 
| radishes also give a good return. All English vegetables 
appear to do well under sewage irrigation at the Matunga 
farm, if they are not over-watered, and they are ready for 
removal in about six weeks. Guinea grass and lucerne 
grow permanently on the farm, the latter yielding its first 
crop at the end of two months, and subsequently every 
fortnight. It is, however, a delicate plant, and is not 
successful in a stiff clay soil. Guinea grass is cut once 
a month. It has been found possible to obtain with other 
fodder growths as many as six crops in a year, and yet none 
of the plots on the farm have been allowed to remain 
fallow for more than one month at atime. The various 
yielding powers of the different crops is shown in the 
following table :— 











Yield Area Out-turn| 
Crops. of crop in of plot in in tons | Remarks. 
acres. per acre. | 
Lucerne 1575 0°29 2°42 | "Two crops per month — 
| 
Guinea grass} 3829 0°20 8°55 | One crop per month 
Maize ... om 8575 0°34 11°21 | One crop every six weeks 
Jowar ... | 8820 0°20 19°69 | One crop every six weeks 





Tt will be seen that jowar, or millet, proves to be the 
most successful crop, giving nearly 20 tons per acre per 
cutting, and a crop every six weeks. The whole expendi- 
ture on the farm, which includes the construction of the 
sewage tanks, the purchase of land, levelling, draining, &c., 
amounted to just over 10,702 rupees. The receipts from 
the sale of crops have increased in a marvellous manner, 
having risen from 489 rupees for the year 1895-6 to 5700 
rupees for the year dealt with in the report, and to some- 
thing still larger for the year 1900-1. Part of the increase 
is attributed to greater experience in sewage farming, but 
it is also due to the fact that year by year the soil has 
benefited by the effluent irrigation. The lepers them- 
selves perform, with the exception of the supervision, 
the whole of the labour on the Tires, and though they are 
paid one-third as much as is paid for ordinary labour in 
the district, yet they do only about one-third of the work 
of a healthy coolie, so that as regards comparison with 
other districts the above figures can be taken as a basis 
of calculation. The whole of the crops of the farm are 
disposed of at current market rates, and are used for feed- 
ing the municipal bullocks. Some of the vegetables are taken 
by the diet contractor of the asylum for the lepers. The 
farm has its own carts and bullocks, and the fodder is 
cut at sunset daily and is sent to the health department 
stables for the bullocks each morning.  Plantains of 
good quality have been set round the outside edge of the 
farm ; they are stated to be very prolific under effluent 





irrigation, and to give a good return. Experiments are 
now being made with different kinds of fruit trees. 

When the farm was first started it was decided to con- 
struet settling tanks to deal with 19,000 gallons a day. 
This at that time was supposed to be the maximum 
amount of sewage which would have to be dealt with. 
The plan shows the position of the tanks, the various 
wards, &c., with the sewer pipes running from them, 
and, by the dark tint, the portions of the site- used 
as the sewage farm. It was found when preparin 
the farm that a large part of the land woul 
require to be levelled in order to bring it into the 
necessary condition for irrigation by gravitation from the 
tanks. There was a limit to the amount of levelling 
which could be carried out owing to the depth of 
good soil being comparatively slight. To irrigate the 
land to the west and east sides of the farm two wells 
were constructed, into which the sewage effluent was dis- 
charged by two low-level drains leading from the tanks. 
From these wells the effluent was lifted by means of 
Persian wheels. No subsoil drains were provided, but 
eventually it was found desirable to lower the level of the 
subsoil water, and a sump was made into which the 
water finds its way by filtration. This sump is emptied 
once a day by means of a hand pump. The subsoil of 
which the farm is composed does not lend itself readily 
to cultivation, it being for the most part composed of 
stiff yellow clay, retentive of moisture, and liable to cake 
into a hard mass, overlaid by a small stratum of red 
earth. As time has elapsed, however, it has been 
observed that constant irrigation has caused a marked 
improvement. The effluent is distributed by means of 
Qin. and 6in. pipes cut in halves, each pipe thus making 
4ft. of open drain. 

The total amount of effluent dealt with at the present 
time is about 20,000 gallons a day, amounting to some 
50 gallons a head of the inmates. This is rather 
large, and the amount is explained by the fact that 
bathing is compulsory. As might naturally be expected, 
the sewage is, in consequence, of a somewhat diluted 
character. In spite of the quantity of effluent, however, 
it is beginning to be felt that it is not sufficient for the 
full irrigation of 5°92 acres in the dry season. There 
does not appear to be any nuisance whatever arising from 
the operation of the farms. 

When the farm was first started the amount of sewage 
dealt with was about 16,000 gallons a day. It was treated 
before it reached the tanks with seven grains of lime per 
gallon of sewage, which was sufficient to precipitate the 
greater part of the organic matter in suspension. The 
sludge, after being pressed and dried, was spread over 
and worked on to the land. After some months’ working 
it was found that the lime burnt up, in the early stages, 
such crops as lucerne. It was, therefore, discontinued, 
and as an experiment the crude sewage was discharged 
directly into the farm. The result was that in a very 
short time the land became sick, and the crop, if it grew 
at all, was rank and unsuitable for fodder. Finally, the 
sewage was allowed to flow slowly through the tanks, 
and thence directly on to the land. It was only after this 
was done that satisfactory crops were obtained. 

The form of tanks employed is shown in Fig. 2. It 
will be seen that the sewage enters by a trough which 
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flows nearly three parts round the tanks. There are in 
all four tanks, which can either be used separately or 
in conjunction with one another, this being arranged 
by a series of overflows, Yin. by Q9in., which can be 
closed at will. Each tank is partially divided down its 
middle by a wall which extends some three-quarters of 
the length of the tank, so that the flow of the sewage 
is zigzag in its course, as shown by the arrows. The 
tanks each measure 20ft. by 10ft. by 4ft. Each division 
is provided with a scum board, usually 6in. deep, but 
enlarged to 18in. deep near the inlet to tank No. 1, so 
as to baffle the flow of sewage and to reduce its velocity. 
Parallel to the tanks are a series of sludge chambers which 
were used when lime was employed. The cubic con- 
tents of the sewage tanks is 3020 cubic feet, or 
equivalent to nearly 19,000 gallons of sewage. The rate 
of flow is 20ft. per hour, and the sewage es 
some eight hours in passing through. No attempt is now 
made in any way to use chemical treatment. It was 
originally intended to cover the tanks in, but the work 
was not carried out owing to lack of funds. It is, how- 





ever, distinctly desirable to cover them, for experience 
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has shown that mosquitoes breed in them to a dangerous 
extent, and that purification is retarded during the rainy 
season, owing to the scum, which forms on the top, being 
disturbed. Moreover, the wind has a similar effect by 
blowing the scum about. The tanks purify about 250 gal- 
lons per square yard of surface per 24 hours, at a 
depth of 4ft., and the sewage passing through attains a 
purification of about 81 per cent. The average mean 
temperature of the sewage throughout the year is about 
76, but it has been known to rise as high as 90 degrees 
in the hot months. 

In the first two tanks a leathery scum collects to a 
thickness of from lin. to 3in., and the whole is thus 
rendered anaérobic. A layer of sludge of varying thick- 
ness collects at the bottom. On December 31st, 1900, 
the tanks had not been cleaned or emptied for two years. 
Shortly afterwards a measurement of the depth of sludge 
showed that No. 1 had an average depth of 1ft. jin.; No. 2, 
lft. 1}in.; No. 3, 44in.; and No. 4, 24in., giving a total 
amount of 525 cubic feet of organic and mineral matter 
undealt with. During this period a calculated quantity 
of solid matter equal to 61 tons must have been broken 
down by the bacteria. The two following tables give 
typical analyses of the crude sewage of the asylum, and 
of the eftluent from the tanks :— 


Crude Sewage, all in parts per 100,000. 
Total solids ... Sansone ene shy tteaet aan ee 


Suspended solids .. . 81°33 
Chlorine... ... ... 3°36 
Free ammonia su 1°08 
Albuminoid ammonia ... 1°62 


Efftuent from the Tanks, all in parts per 100,000. 


Total solids ... ... 30°96 
Suspended solids ... 8°30 
Chlorine ... a 3°35 
Free ammonia . oe 111 
Albuminoid ammonia ... 0°311 


The bulk of this eftluent is directed upon the land 
without any further treatment whatever, but a number 
of experiments with various filters has convinced the 
author that a better result is derived from crops irrigated 
with an effluent in which the organic matter has been 
largely turned into nitrites and nitrates. Taking the 
effluent from a Ducat filter as an example, two equal 
plots sown with the same crop were irrigated equally, the 
one with the ordinary tank effluent, the other with that 
from a Ducat filter. The results showed that the crop 
from the latter was 80 per cent. better than the crop from 
the former. 

Many experiments of various kinds, and all of an 
interesting nature, have been tried. Thus the sewage 
has been treated in a small covered-in septic tank, 
5ft. x 4ft. x 3ft. The results were satisfactory and 
much on a par with those obtained from the open 
tanks. The tank was at work for twelve months, at the 
end of which period the sludge deposited was practi- 
cally nil. Continuous aérobic filters were also experi- 
mented with. There were two, each 2ft. 6in. x 2ft. 6in. 
X 2ft. 6in. One of these was fitted with broken and 
washed brick of varying size, the other with broken and 
washed coal. The effluent from the tanks was supplied 
continuously under a head of 7in. to these filters by means 
of four jin. galvanised pipes having yyth of an inch 
perforations at intervals of 5in. The coal filter gave a 
purification over the crude sewage of 95 per cent., 
while the reduction of bacteria was 99°8 per cent. 
The broken brick was not quite so good either 
in purification or reduction of bacteria. Mr. 
James has also used a macerating or roughing 
tank similar to that employed by Mr. Scott Moncrieff. 
This tank is 3ft. x 3ft. x 3ft., and is supplied with 
crude sewage, the filtration being upwards through lft. 
of broken road metal. It has been working since October, 
1899, and has not yet had to be cleaned. Working in 
connection with it is a Dibdin filter, 6ft. by 3ft. by 3ft., 
filled with selected clinkers broken to lin. cube, the 
bottom 3in. being of clean river sand. This filter works 
in cycles, filling in two hours, resting full two hours, 
emptying in two hours, and resting empty two hours. 
Its original capacity was 41 per cent. of the entire con- 
tents. After a month’s working its capacity was reduced 
till it was 33 per cent. of the whole, and it has remained 
at about this figure ever since. The effluent from both 
these apparatuses gives a purification of 73 per cent., 
which does not equal the average purification of the open 
tanks alone. Some excellent results were obtained with 
filters of the Ducat type, one of which gave an effluent 
which contained no suspended solids and 22:142 nitrates, 
while another dealing with crude sewage, with 2°531 free 
ammonia, 1°253 albuminoid ammonia, and 310°67 sus- 
pended solids, gave a purification of 94°65 per cent., and 
an effluent containing only 0°077 free ammonia, 0°067 
albuminoid ammonia, no suspended solids, and 18°555 
nitrates. 

A number of very interesting points is brought out by 
consideration of the results arrived at in this report, 
though it must be, of course, remembered that the 
climate of Bombay is such as to permit, with sufficient 
irrigation, of astonishingly prolific crops. The soil at 
Matunga is not eminently suitable for the purpose of a 
sewage farm—or, rather, it was not. Now, however, 
5000 gallons per acre per twenty-four hours are disposed 
of without. nuisance. The crops at Matunga grow so 
rapidly that, in spite of the manurial properties of the 
effluent, there is danger of the ground becoming ex- 
hausted. The area, therefore, should be sufficient to 
allow of one-third of it always remaining fallow. It is 
desirable to permit the effluent to flow some way in open 
channels before being applied to the land so as to allow it 
to pick up oxygen, of which it is devoid as it comes from 
the tanks. It would appear that in a hot climate such as 
that of Bombay eight hours are sufficient for the bacteria 
to break down the organic matter, which is consider- 


ably less time than that usually found needful in this 
country. 

The Matunga leper asylum is an object lesson for 
similar institutions similarly placed. 


Instead of the 





sewage forming a nuisance to its surroundings, as it did 
at first, and being absolutely unremunerative, it has been 
so applied to land as to become particularly remunera- 
tive. The original expenditure at Matunga has been 
long since recouped, and each year shows an increasing 
profit. It has now reached 26°07 per cent. on the 
original outlay. We wonder if it will exceed this 
amount? Mr. James is certainly to be congratulated on 
the success of his scheme. 








ELECTRIC MACHINERY AT THE GLASGOW 
EXHIBITION. 
No. V. 
ELECTRICAL PLANT. 
Among the large number of really excellent electrical 


exhibits at Glasgow that of the British Schuckert Com- | motors which do the haul 
pany stands facile princeps. The operations of the parent | chute, where, parses ko 
Niirmberg firm, which is now entitled the Elektrizitiits- | ‘screams of feminine deligh 


es 


| the power is raised in fourteen boilers of 3150 square 
| metres heating surface and nine steam engines of 3570 
| horse-power ; current is generated in eight continuous. 
| current dynamos of 2000 kilowatt output, and two three. 

pone dynamos of 700 kilowatt output, and is utilised in 
| lighting and in driving 8300 motors of a total horse-power 
, of 6100. The number of workpeople is 8400, and for 
| these the firm has built very large blocks of substantial 
| five-storey dwellings. Since 1895 there have been 
| established for the use of the workpeople a co-operative 
| store, an industrial school, including a cookery and 
| domestic economy school for the girls, a bathing establish- 
| ment, and pension funds for the disabled and aged and 

for widows and orphans. The firm makes a yearly con. 
| tribution to the sick and pension funds. In the G asgow 

Exhibition their motors are scattered broadcast over the 
| whole area, driving all manner of machinery. It is their 
e work of the popular water. 
e romantic Sedteh journalist, 
¢ alternate with the swish of 


Aktiengesellschaft, and has extensive works in Berlin and | the bark through the circumambient ether and the noisy 
Vienna as well as in Niirmberg, extend over so wide a | splash of its plunge into the watery element.” 


field in kind as well as in location, and have been carried | 
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The main Schuckert exhibition is divided into two 
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Figs. 1 and 2—410-K.W. CONTINUOUS CURRENT MOTOR 


on over so long a period, that, with the possible excep- 
tion of Siemens and Halske, no riper experience in 
electrical engineering exists in the world. Beyond the 
larger engineering of lighting, tramways, railways, and 
power driving in engineering works, they have invaded 
printing works, bakeries, butcheries, and the rural farm 
where thrashing and ploughing is now done by electric 
power. In mines they have been pioneers in electric 
lighting, pumping, hauling, and service railways. 

Johann Sigmund Schuckert sold his first dynamo in 1875. 
It remained at work for eighteen years, and is still in 
existence, having been one of the historical curiosities 

















Fig. 3—DUPLEX RHEOSTAT 


that gained honourable mention at last year’s Paris 
Exhibition. In 1878 Schuckert’s electrical work had so 
far increased that the new shop he then started deserved 
the name of “ factory,” and from 1879, when Alexander 
Wacker, of Leipzig, joined him as commercial manager, 
the business grew rapidly in bulk and in reputation. In 
1888 it became a limited liability concern. In 1892 
Schuckert himself had to give up work on account of 
nervous illness, and in 1895 he died. Since then branch 
companies have been established in Vienna, Paris, London, 
and St. Petersburg. The present Niirmberg Works cover 
an area of over 76,000 square metres; the tools, cranes, 
and other machinery are almost wholly electric driven ; 


| parts—-one in the Machinery Hall; the other in the 
Schuckert Pavilion on the terrace, called Machinery 
Avenue, in front of the University. 

In this pavilion is shown a large electric-driven pump- 
ing plant. This is driven by a 12-pole 410-kilowatt con- 
tinuous-current motor receiving current at 500 volts. 
Figs. 1 and 2 illustrate this motor. There are six pairs of 
brushes round the commutator, the connections of the 
windings placing the six circuits through the motor in 
parallel. Each brush consists of three carbon blocks. 
The brushes are carried upon a ring revolvable in four 
flanged rollers pinned in four radial brackets, bolted to 
the yoke ring; and the adjustment of this ring brush 
holder is effected by a nut, screw, and hand wheel. 

The commutator consists of 12 x 46 = 552 segments, 
with mica and micanite insulation. The field is shunt- 
wound, and the excitation absorbs 1°2 per cent. of the 
whole current at nominal load. The windings of the twelve 
cores are connected in series. The yoke ring is split 
horizontally, and the magnet cores are cast on the ring, 
the pole pieces being bolted on. These latter are ex- 
tended peripherally forwards and backwards, the edges 
being nearly sharp. The core has a radial length of 
250 mm., and its section is oval, 330 mm. parallel to the 
axis and 300 tangentially. The yoke ring is cast with 
triangular external notches or hollows opposite the axes 
of the magnet cores. The firm considers this an im- 
portant improvement in form. It saves a little metal 
which in the usual form is practically useless so far 
as the magnetic flux is concerned, and it helps to guide 
the fluxes in the successive magnetic circuits in easy 
curves. The air gap at the pole faces is 7 mm. wide. 
The armature is drum wound with laminated and slotted 
core, mounted upon a cast iron spider of very open con- 
struction. The armature copper sections are calculated 
for a current density of 2 ampéres per square millimetre, 
or 1290 per square inch. 

This motor is mounted direct upon the crank shaft 
driving the pumps, the shaft, which is forged steel, being 
here swelled to 320 mm. diameter. The speed is regu- 
lated to 146 revolutions per minute, when the pump 
suction is as great as 3 m.; but for smaller suctions of 
— half this depth the speed is increased to 165 revo- 
utions. 

The pumps are arranged with a by-pass, so that the 
plant may be started with little or no pump resistance ; 
and the starting rheostats are arranged so that about 
three minutes are occupied in getting up full speed. This 
rheostat, which is shown in Fig. 8, is duplex, and is con- 
structed of nicoline wire in one large coil, immersed in 
oil. The oil tank is surrounded by a cooling water tank, 
through which circulation from bottom to top overflow is 
continuously maintained. The resistance is put in in ten 
steps by the rotation of the two vertical spindles geared 
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| 
together, as seen in Fig. 8, by a horizontal shaft and bevel | 
inions. The vertical spindle carrying the bevel pinion | 
carries a two-toothed spur pinion gearing with the wheel 
upon the top of the rheostat spindle, and because of there | 
being only two teeth on this pinion, it is impossible to | 
put in or take out resistance rapidly. In stepping from | 
one to the next resistance the spark is damped by the | 
automatic lifting of a carbon switch at each passage | 
between the metal contacts. 
Fig. 4 is a section of one of the pair of duplex high- | 
sressure force pumps driven by this motor. It is built | 
by Ehrhardt and Sehmer, of Saarbriicken. The crosshead | 
guides are bored out in a bayonet base plate, and the 
pump is bolted on to the flanged end of this bed. The 
connecting-rod has solid forged ends with cast steel | 
shells lined with white metal at the big end, the crank 
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THE DORTMUND AND EMS CANAL, 


In our notice of the proceedings of the Engineering 
Congress recently held at Glasgow, reference was made 
to the paper on the above canal by Mr. Hermann, and as 
the construction of this canal presents many novel features, 
and information that may be of service to engineers 
engaged in canal work, it is now proposed to give an ab- 
stract of some of the more interesting points of the paper. 

The construction of a canal between the Port of Emden 
and the coal and iron districts in Westphalia, after being 
under consideration for several years, was finally sanc- 
tioned by the German Government in 1886. The canal 
as now constructed constitutes a portion of a larger 
scheme, destined in the future to connect the Rhine with 
the Elbe. The region of industry which it now serves 
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Fig. 4—ELECTRICALLY-DRIVEN FORCE PUMP 


pin having a diameter of 150mm. The rams pass through 
stuffing-boxes packed with ‘‘ monopole,” which is made of 
hemp and gauze, and lubricating oil is forced into each 
gland from below. The suction and delivery valves have 
vertical lifts and are double-beat, of 300 mm. diameter, 
made of gun-metal with gun-metel seats and vulcanite 
packing rings. A small air vessel, 575 mm. in diameter, 
is placed above each valve chamber. The two cranks on 
the main shaft are at right angles, and each drives two 
pump rams, the pair of barrels being placed tandem and 
the further ram being driven by side rods 85mm. diameter, 
from the crosshead. Each side rod passes through two 
gun-metal guides. The stroke is 450 mm. and the dia- 
meter of each ram 125. The full discharge is 3200 litres 
per minute, against a head of 520 m. 

On the delivery chamber of each pump is mounted a 
spring relief valve, seen in Fig. 4, opening at 52 atmo- 
spheres pressure, which is about 8 per cent. higher than 
the pressure of 520m. head. The delivery pipe is 160 mm. 
and the suction 300 mm. internal diameter. The four 
rams deliver into an accumulator 3 m. deep and 280 mm. 
diameter. This contains an air pocket, which alternately 
sucks and discharges air, the discharge being into the small 
air vessels, which are thus kept three-fourths full of air. 
A water gauge glass is attached to each air vessel. At the 
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Fig. 5—ELECTRICALLY- 


Exhibition. for want of anything better to do, the pump 
supplies a high-pressure jet fountain outside the Pavilion, 
and sucks from the basin of this fountain. 

In an annexe to the Pavilion several electro-motor 
machine tools are shown. The tools made by the 
Schuckert Company are mostly for use in and about 
mines. A 3-phase induction motor, completely water 
and dust-tight, enclosed in an aluminium casing, is 
the most commonly used pattern. A drill for coal 
and soft stone is shown here. A flexible shaft con- 
nects motor and drill. Fig. 5 is a section of the 
drill mechanism, from which the construction is seen 
plainly without further description. The current is 
brought to the motor through a wire armoured 3-lead 
cable, lead fuses being inserted in the contact box, 
placed on the top of the motor. The motor is of 2 horse- 
power normal, but will drive a considerably heavier 
resistance at full speed, continuously maintained. The 
‘peed is 1400 revolutions per minute. The shaft runs in 
ball bearings, because of difficulty in lubrication when 
the machine is placed on unlevel ground. In soft stone 
1} horse-power will bore a lin. hole 40in. deep in 
2} minutes, 





occupies an area of 139) square miles, the railway traftic 
over which represents one-fourth of that of the whole of 
Germany. The coal and iron trades supply the bulk of 
the traffic. There are 170 collieries at work within the 
limits in question, with a yearly output of 54,000,000 tons 
and employing 205,000 men. The ironworks now in 
operation exceed 100. The canal has been made of 
sufficient size to admit boats that can navigate the open 
sea and reach Bremen and Hamburg, and deliver their 
cargoes of coal without transhipment, an important 
matter, as the coal is soft and much damaged by loading 
and unloading. It is anticipated that by thus cheapening 
the cost of the Westphalian coal it will be able success- 
fully to compete with that now sent from England, the 
lower price at which it can be delivered compensating for 
inferior quality. Since the opening of the canal, besides 
the coal sent to Hamburg and Bremen, trade has been 
established with other Baltic ports as far distant as 
Dantzig and Memel. Trade is also carried on with 
Dutch and Belgian ports, the boats passing along the 
Dutch canals which have been placed in communication 
with the new Dortmund and Ems waterway. The prin- 
cipal import loads are timber, corn, and iron ore from 
Sweden; the exports being mainly iron and coal. 

The length of the canal is 1564 miles, the summit level 








DRIVEN COAL MILL 


is 9} miles long and 230ft. above sea level. This rise is 
overcome by one lift of 46ft. and locks with lifts of from 
11ft. to 20ft. It is capable of allowing the passage of 
barges of 220ft. in length, 27{t. beam, carrying 950 tons. 

The total cost has been £3,970,000, equal to about 
£25,438 per mile, varying at different parts of the canal 
from £14,168 per mile for the part of the river canalised, 
to £28,940 for the part where the largest constructional 
works have been required. Of this total, land has cost 
£410,000; constructive works, £3,220,000; engineering 
and administrative charges, £340,000. The lift at Hen- 
richenburg cost £130,000, and each 220ft. lock, £15,500. 
The estimate on which the original sanction for the 
scheme was based was £2,920,000. In this, however, no 
sum was put down for land, which it was then supposed 
would be obtained without payment, and it was for a water- 
way to take boats of only 500 tons. The annual cost of 
maintaining the canal as far as Emden since it was open 
amounts to £40,000 a year, including the salaries of the 
engineering staff. 

The dimensions of the waterway are 59ft. at the 
bottom, 8ft. 24in depth of water; area of standard cross 
section, 637ft. The proportion of the section of the 





waterway to that of the mid-section of the largest boat 
navigating the canal is as 8°82 to 1. The sharpest curve 
in the canal has a radius of 20 chains; and where curves 
occur the bottom width is widened in accordance with 
the rule agreed to at the Vienna Navigation Congress in 
1886 ; the amount of widening at the Sadie being equal 
to twice the versed sine of the arc, whose chord is equal 
to the length of the longest barge navigating the canal. 
The headway under bridges is fixed at 13ft., and the speed 
at 8°10 miles an hour. 

The material through which the canal was excavated 
for the greater part of its length being of a sandy nature, 
various plans were resorted to for the protection of the 
slopes from the wash of the boats. This protection is 
carried 2ft. below ordinary water level, at which depth it 
was found that the wave action didno damage. In some 
parts the slopes are made 3 to 1, and covered with sods, 
on which was placed a layer of loose rubble. This is said 
to have given excellent results. On other cement 
concrete slabs, 8ft. 6in. long by 1ft. 8in. wide, have been 
used. These are bedded on broken stone or coarse 
gravel. The slabs are 2in. thick, and have round iron 
bars embedded in the concrete ; the plan of covering the 
slopes with concrete, with wire netting embedded, was 
also tried. Generally the concrete facing was not found 
to be satisfactory. The canal bed was puddled with clay, 
covered over with a layer of sand to protect it from 
injury from the boats. Clay was used throughout for 
making the canal water-tight. The clay was well rammed, 
and in some cases trodden by horses. The thickness of 
the puddling varied from 12in. to 27}in. 

The aqueducts for carrying the canal over three rivers 
are of masonry, and described as “forming noble struc- 
tures.”’ The abutments are lined with clay puddle, which 
is of the same thickness as, and joins the puddle in the 
bank. The waterway in the trough of the aqueduct is 
made tight with a lining of sheet lead 0°12in. thick. The 
faces were first covered with cement mortar lin. thick, 
and the horizontal faces with asphalt cloth in addition. 
The lead is hung in sheets, measuring 164ft. by 64ft., and 
is protected at the sides from the boats by timber frame- 
work covered by boards. The cost of the sheet lead 
covering was 15s. 104d. per square yard. The total cost 
of making an aqueduct tight by this means, including the 
wooden protection, was £3725. 

There are 185 bridges, two of which have swing open- 
ings, with a clear headway of 18ft. They are all girder 
bridges, made of steel, having a span of 102ft. The 
width for field roads varies from 14#ft. to 18ft.; and for 
public road bridges, from 28ft. to 26}ft. The former are 
designed to carry a rolling load of 10 tons, and the latter 
20 tons; and a uniformly distributed load of 82 Jb. per 
square foot. ' 

There are altogether twenty locks, with lifts varying 
from 11ft. to 20ft; the length being 220ft., width 28ft., 
and depth of water on sill 10ft. The larger locks are 
provided with side ponds in order to economise water, the 
area of the side ponds being one and a-half times the area 
of the lock chamber. The filling and emptying is effected 
by culverts in the side walls, one on either side, each 
having an area of 353ft. Each culvert is connected with 
the lock chamber by seven pipes having a total sectional 
area of 40ft. The gates are circular in plan, and made 
of steel. 

For the purpose of dividing the canal into isolated 
reaches, stop gates of a novel construction have been 
adopted. At the place where the gates are fixed two walls 
are built, one each side of the waterway, leaving a 59ft. 
way between. This passage can be closed by a curved 
steel gate which, when not in use, is swung out of the 
water round a horizontal axis, and stretches like a hood 
across the passage at a sufficient height to give the same 
headway as under the bridges. The gate is moved by 
two arms resting on a pair of trunnions revolving in 
bearings and carrying counterweights which control the 
movements. These gates can be manipulated by one 
man who lives on the spot. By this means, in case of a 
breach or for facilitating repairs, the water can be drawn 
off from the canal in short lengths. 

The most important structure along the canal is the 
lift near Henrichenburg, by which boats 220ft. long and 
carrying 950 tons are raised and lowered a height of 46ft. 
The largest lift at present constructed is that at La 
Louviére, where barges of 360 tons capacity are dealt 
with. It was considered that there would be some 
difficulty in raising and lowering a trough of the length 
required by a single hydraulic ram, and that the adoption 
of more rams than one would prove a source of constant 
trouble owing to a want of harmonyin working them. A 
floating lift, with a single trough moving in parallel 
guides, was therefore adopted. Attached to the bottom 
of the trough are five hollow cylinders, each 30}{t. wide 
and 323ft. long, which float in wells sunk 98}ft. deep, lined 
with iron cylinders. The wells are connected with each 
other by pipes and filled with water. These five cylinders 
exert together an upward pressure of 3100 tons, which is 
equal to the weight of the trough when full of water. 
The hollow cylinders, vertical supports, and tank full of 
water are in equilibrium, so that any extra water admitted 
into the trough causes it to sink, or any abstracted causes 
it to rise. When a barge enters the trough and the gates 
at each end are closed, the water is lowered or raised to 
its proper level, and the trough rises or falls to the level 
of the upper or lower reach, as the case may be. The 
power for working the lift is supplied by two dynamos 
driven by steam power of 220 horse-power each. The 
time occupied in raising one barge and lowering another 
averages twenty-five minutes, the actual raising and 
lowering the trough taking only two and a-half minutes. 

Water for working the locks. and making good the loss 
by evaporation and percolation is supplied by pumping 
from the river Lippe, the lift being 51ft. This is accom- 
plished by three centrifugal pumps capable of raising 194 
gallons a second. Each pump is driven by a 400 horse- 
power engine. Two pumps are sufficient under ordinary 
conditions. The canal is also fed by natural watercourses 
draining an area of 23 square miles. It is found by ex- 
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perience that the loss by evaporation and percolation 


amounts to a depth of 1-063in. a day off the surface of 


the canal, of which it is calculated that *30in. is due to 
evaporation and *763in. to percolation. This quantity 
is equal to 3°68 gallons per second per mile over 93 
miles of canal. 








FOUNDRIES AND FOUNDRY PRACTICE 
IN THE UNITED STATES. 
(By our Special Commissioner.) 
No. III. 
II.—WALKER AND PRATT FOUNDRY. 

A Goop example of the modern foundries now being 
established in the country districts adjacent to large 
manufacturing centres is that of the Walker and Pratt 
Company at Watertown. This firm manufactures stoves 
and hot air and hot water furnaces of a high quality for 
heating houses, &c. The objects which governed the 
establishment of the new plant and the abandonment of 


IRON 


the old city plant were :—First, the introduction of im- | 


proved methods, impracticable in the old works. 
Second, economy and facility in the receiving, handling. 
and delivery of raw materials and finished product, 
Third, reduced insurance charges and greater safety 
from fire. The plant is designed with a view to the 


comfort and convenience of the workmen, which will | 


result in maintaining a good quality of work and in 
encouraging friendly relations between the employers 
and their men. The buildings are not only well built 
and equipped, but are maintained in a clean, comfort- 
able, and sanitary condition. The grounds are nicely 
laid out with lawns, trees, and shrubbery. The works 
occupy a site of twelve acres, affording ample room for 


yards and for future extensions, provision for which has | 





connected with each other and with the office by a com- 
plete telephone system, with ten stations. Many of the 
men ride to and from their work on bicycles, and here— 
as at the General Electric Company’s Works—provision is 
made for storing the bicycles on racks. All the workmen 
register on entering the works in the morning, automatic 



























































recorders being used which stamp the time—hour and 
minute—on the men’s time cards. With the exception 
of the moulders, the men also register on leaving for 
the day. 

The foundry is a lofty, light, and airy building, with a 
roof carried by two parallel sets of triangular trusses, the 
inner ends of which are car- 
ried by a rowof steel columns 











resting upon a brick wall 4ft. 
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high. This wall serves to 
divide the floors, while sand 
or flasks can conveniently be 
piled against it. As already 
stated, there is a large 
amount of window and sky- 
light area, much of which is 
on the north side, thus giving 
a well-diffused light without 
the intense glare of the sun. 
As the class of work done 
does not require any bedding 
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or cutting into the floor, the 
entire surface, both mould- 








Receiving Tracks 


been made, as shown by the dotted lines on the plan in 
Fig. 12. There is a frontage of about 1760ft. on a branch 
railway. Attractive houses for the workmen have been 
erected on adjacent property owned by persons interested 
in the company. 

The foundry is 120ft. by 175ft.; warehouse, 150ft. by 
180ft. ; pattern shop, 60ft. by 120ft.; and pattern storage 
building, 60ft. by 120ft. The buildings are one-storey 
high, built on concrete foundations, with brick walls up 
to the level of the window sills. Above this level the 
sides are almost entirely of steel and glass, with a very 
small proportion of brick wall. The area of glass in the 
entire plant is equal to about 25 per cent. of the floor 
area. In the foundry, which has large skylights, the 


Side View of Crane. 


















Fig.13. Chain Wheel 
1 Chain 








area of glass is equal to 35 per cent. of the floor area. 
The engine and boiler-rooms, pattern storage warehouse, 
and cupola room, however, have brick walls extending to 
the roof. The foundry—120ft. by 175ft.—is divided into 
two spans by a central row of columns, supporting the 
inner ends of two lines of triangular steel roof trusses. 
The roof has plank sheathing, covered with slate. The 
other buildings have fiat roofs covered with 2hin. plank 
and a roofing composition of tar and gravel. The interior 
of the building is painted a light buff colour, while the 
roofs are painted white on the inside. 





ing floors and gangways, is 
paved with concrete. The 
gangways are 8ft. wide, and 
are made l}in. below the 
| level of the moulding floors, strips of wrought iron bars 
being embedded in the concrete to form the edges. The 
floors are covered with sufficient sand for use in the flasks. 

The castings are mostly small, but there is a travelling 
crane having a l4in. air hoist of 5 tons capacity. One 
of the travelling cranes, operated by hand by means of 
endless chains and sprocket wheels, is shown in Fig. 13. 
There is an air hoist also for each individual section of 
the moulding floor. The entire plant is fitted with an 
overhead carrier system, the loads being suspended from 
the travelling trolleys or carriers, and pushed along by 
hand. The plan of the foundry—Fig. 14—shows the 
arrangement of the carrier system in that building. 
Here the melted iron is carried from the cupolas to 
the floors by ladles of 800 lb. capacity, hung by the 
bails from the carriers. Each ladle has a long handle 
attached to one trunnion, and having a forked end. By 
this handle the ladle is pushed along, and tilted for 
pouring. Five ladles, each operated by one man, can 
distribute 10 to 12 tons of iron per hour. At 
intervals in the gangways are set shallow sheet iron pans, 
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Fig.i5. 


supported on short legs, and filled with sand. The 
ladles are stopped over these trays, and tilted to fill the 
501b. hand ladles used in pouring the moulds. Any 
metal spilled is caught in the trays and saved. The 
moulding sand used each day is returned to the sand 
storage house, dried over steam coils, and screened, the 
screens having 900 meshes per square inch. ; 

The runway for the overhead carrier system is a line of 
10in. rolled steel joists—25 lb. per foot—giving a clear- 
ance of 9ft. above the floor. It is supported by hangers 
20ft. apart, or closer at points and curves. The points 
or switches are pivoted lengths of the joists, moved so 
that the traversing end coincides with one or other of 
the diverging lines. These are operated by hanging 
chains with loop handles. The carriages or trolleys— 
Fig. 15—are of cast steel, with four cast iron wheels 
turned to fit the slope of the lower flanges of the joists 
upon which they run. A spiral spring is placed under 
each pair of wheels, and the rod for attaching the ladle 
or other load to be carried is secured in the frame by 
a nut. 





The office and sample rooms are in one corner of the 
~varehouse building. All the several departments are 





There is but one cupola at present, with provision for 





a member of the firm. It is 5f6. diameter inside above 
the bosh, with a Tin. lining, and has a capacity of melt. 
ing 10 to 12 tons per hour. The top of the shell or stack 
of the cupola above the roof is fitted with a double ca, 

to check sparks. The blowers are of the Connersville 


impeller type. The charging platform is about 15it, 
above the ground, carried by rolled steel joists and brick 
jack arches, with a concrete floor. All weighing is done 
in the stock-house, and the charges for the day are placed 
on the charging platform in wagons before the blast is 
commenced. The materials are raised to the platform 
by a 1}-ton hydraulic lift. The wagons are easy to 
handle, having roller bearings, and are of standard 
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weight. They run only on straight track, turntables 
being used instead of curves. There is a turntable in 
front of the cupola door, so thatin unloading the men can 
turn the wagon to the most convenient angle. Each 
wagon holds about one ton of pig iron, or suflicient 
for two charges. 

The two core ovens are 13{t. long, and have double 
walls, each 8in. thick, with a 2in. space between them, 
filled in with mineral wool or slag wool. The temperature 
is regulated according to a thermometer, and is main- 
tained at 350 to 425 deg. Fah. The core-oven cars do 
not have axle-boxes, but have a flat planed surface which 
rests on the journal, and is of a length corresponding to 
the travel of the cars or the length of the track, about 
12ft. or 15ft. This arrangement is shown in Fig. 16. No 
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Fig 77. 


oil is required. The fires are considerably below the 
ovens, and are fired from a pit 7ft. 6in. deep, in the 
cupola house, on the opposite side of the wall from the 
core shop. This pit has a siding for railway wagons 
bringing coal or taking away ashes. This keeps all coal, 
ashes, oo. &e., out of the core shop. Besides the two 
core ovens, there is a third oven for drying ladles, and 
this opens into the cupola room. All of these are down- 
draught ovens. There are flues formed in the floors of 
the ovens, covered by cast iron plates, some of the 
plates having grated openings, through which the smoke 
is drawn downward into the flues. 

There are twelve tumbling barrels, or rattlers, fcr 
cleaning the castings, and all are driven by friction gesr, 
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Fig.i8. Pattern Shop 


as shown in Fig. 17. Nine of these barrels are cylin- 
drical, built of boiler plate. The other three are square, 
with wooden staves. The diameter varies from 18in. to 
86in., and the thickness of the shells from jin. to 7,in. 
Each barrel has two cylindrical cast iron heads, secured 
together by four or five jin. tie rods, and these heads 
rest on 7in. friction pulleys, on a shaft which is continually 
revolving. Two idler wheels‘also support the barrel, 


and are flanged so as to hold the barrel in position. A 
lever mechanism enables any one barrel to be raised 
clear of the friction wheels, and so stopped. An exhaust 
fan draws off all dust and iron particles from inside the 
barrels through a 4in. pipe, and the matter so drawn off 





a second. This cupola is of a special make, designed by 


is collected in a Sturtevant centrifugal separator. 
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house for pig iron, coke, and sand is about 
Pg > cupola * a J and its floor is about Tit. 
below that of the foundry. The building is 140ft. long, 
with a railway —, on both sides, and the low floor 
facilitates the unloading of materials from the railway 
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Fig 19 


WASH ROOMS IN FOUNDRY 


wagons. The pig iron is graded by analysis—not by the 
brand or name. The interior of the stock} house is 
divided into bins 10ft. wide, with a turntable at the entrance 
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net weight of the load is recorded. The wagons with 
pig iron, coke,’and sand are run through a tunnel or 
subway to the foundry, where the hydraulic lift raises 
the sand wagons one floor to the moulding floor, and the 
pig iron and coke wagons two floors to the Charging 
platform. This arrangement avoids level crossings of the 
railway sidings, and as the tunnel has a gradient of 1 in 
| 100 towards the foundry, and the wagons have roller 
| bearings, the movements of the loaded wagons are 
| easily effected. At one end of the stock house is the pit 
| for boiler coal, connected with the boiler-room by another 
tunnel. 
| The pattern shop—Fig. 18—is large, and has separate 
divisions for the wooden patterns, iron patterns, and 
flasks. The office is so arranged as to give the foreman 
a good view over the shop while at his desk. The 
pattern storage warehouse is divided into three sections 
by fire walls, and has shelves on adjustable brackets on 
pipe posts. All the ironwork is painted white. All flasks 
are stored under cover. The plant also includes a tin and 
sheet iron workshop and a nickel-plating shop. 
The power plant has three return tubular boilers— 
two of which are kept in regular use, changing week 
| by week. There is an engine for driving the machinery, 
a 75 horse-power engine for the electric light generator, 
a cupola blower, an engine for the ventilating fan, a 
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to each bin, so that the cupola wagons on the narrow- ; duplex fire pump with a capacity of 1000 gallons per 
gauge line through the stock house may be run directly | minute, and two air compressors—one belted and the 


into the bins. This is not done, however, where the_pig | other direct-connected to its engine. 
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iron is stored. All the wagons are weighed in the stock 
house, where two weighing machines are provided. The 
standard weight of the wagons is known, and only the 





| is made as nearly fire proof as possible. 





The water supply 
is obtained from driven wells, and rain and surplus 
water are stored in a lake in the grounds. The plant 
The buildings 
are divided by cross walls or fire walls, with automatic 
doors to the openings, and the fire-protection system 
is so complete that the insurance rate is less than 74d. 
per £20 of insurance carried. Automatic sprinklers are 
installed throughout, except in the moulding room, 
cupola room, and stock house. There are eleven 
hydrants about the works, four street hydrants, three 
hose houses, and a hose reel, with 1500ft. of pipe to 
each. 

The foundry is heated by hot air, blown in by a 
Sturtevant fan. About 60 moulders and 100 other men 
are employed, including patternmakers and shippers. 
The foundrymen work from about 7 a.m. until the 
cupola bottom is dropped, whch is about 4.30 p.m., the 
men waiting to shake out their flasks. The wages are 
high, as the men are mostly pieceworkers. The daily 






The room also contains four urinals, six water-closets, 
twelve extra lockers, and a group of wash-basins. The 
basins are of cast iron, enamelled white, and are set in 
the cast iron frames so that any defective or broken basin 
can easily be replaced. The construction of these washing 
arrangements is shown in Fig. 20. The basins drain into 
open gutters of sheet copper attached tothe frame. The 
hot and cold water pipes are above the basins, with taps 
suitably placed. Each basin has a canister of powdered 
soap, fed from a spout by opening a little thumb valve. 
A shelf and mirrors are placed above the basins. The 
pattern shop has a lavatory of its own, as shown in the 
plan, Fig. 18. 

Quite recently the company has installed a nickel-plated, 
steam-jacketed coffee urn, heated by gas, and from this 
the company supplies the men with good, hot coffee 
during the noon hour for dinner. Tickets are sold at 
twelve for a shilling, which covers the cost of the 
materials, the company furnishing the gas for heating 
and the necessary assistants. One ticket purchases a 
pint mug full of coffee, the mug being of sheet steel, 
enamelled white inside and outside. The men in charge 
wear white caps, coats, and aprons. A boy goes through 
the foundry every few minutes during the noon hour 
| carrying a covered and insulated pail of coffee, all ready 
| mixed with milk and sugar. He also carries a nickel- 
plated tray with two dozen mugs. The men may, if 
they prefer, go to the urn and mix their coffee to suit 
their individual tastes. 





III.—THE SARGENT FOUNDRY. 

The foundry of the Sargent Company is for both iron 
and steel castings. In the iron foundry are made only 
brake shoes, or brake blocks, for railway locomotives, 
carriages, and wagons. These are of various sizes and 
types, all of them made of soft iron, but many of them 
having hard steel blocks or sheets of expanded steel 
embedded in the iron to increase the wearing properties, 
without making the shoe so hard that it will not give the 
necessary friction when applied to the wheel. These 
| brake shoes average about 25 Ib. each in weight, and 
| are moulded by machine. In the steel foundry are made 
| knuckles for automatic couplings, gears, or cog-wheels, 
| locomotive driving boxes and other parts, wrenches, tools, 
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| anda great variety of small articles. Formerly the works 
also made large steel castings, such as locomotive 
driving-wheel centres and frames; but since so many 
steel casting establishments have been put in operation 
it has been found more profitable to attend to the smaller 
specialities, which are required in large quantities. 

The main buildings are arranged in the form of a U, as 
shown in the plan, Fig. 21. One leg is the iron foundry, 
80ft. by 200ft. The other is the same size, but is divided 
into a steel foundry, 50ft. by 200ft., and a moulding 
room, 30ft. by 200ft. The end is formed by a building 
containing the cleaning room, 50ft. by 200ft., with pattern 
shop at one end and machine shop at the other. 
Against this building, and fitting between the two side 
buildings or legs, is a commodious core room, 35ft. by 
100ft. Along the inner side of the iron foundry building 
is a building 30ft. wide, containing a sand storage room, 
80ft. by 100ft.; cupola room, 30ft. by 53ft., and a small 
room with lift to the charging platform. A similar 
building against the steel foundry contains the core 
ovens, 15ft. by 30ft.; sand room, 100ft. by 30ft.; and 
the rooms for the cupola, accumulator, and blower. In 
the sand room is a sand mill with a horizontal circular 
pan and two upright revolving rolls. The court be- 
tween the buildings is 40ft. wide, with two standard 
gauge railway sidings, from which sand, &c., can be 
delivered directly into the store rooms, or into wagons 
on a narrow-gauge line between the sidings. The two 
foundries can be extended at their outer ends, and the 
cleaning room can be extended laterally, as may be re- 
quired by the increase in business. The pig iron, coal, 
coke, and scrap are at present piled in the open space 
in front of the main buildings, convenient to the 
lift of the charging platform. These works are in a 
manufacturing suburb of Chicago, some twenty miles 
from the city. 

Behind the main group of buildings is a power house 
or central station, containing an engine-room, 45ft. by 
52ft.; boiler-room, 47ft. by 52ft.; and a coal-room, 


melt is from 18 to 20 tons, and Mr. Keep’s test of the ) kitchen, and officers’ dining-room, in a space 16ft. by 


quality of the metal is used daily. 

A particular feature of this establishment is the provi- 
sion made for the cleanliness of the men, as shown onthe 
plan, Fig. 14. The moulders usually take a sponge bath 
after pouring. The wash-room is 100ft. by 35ft., and has 
first-class sanitary and plumbing fixtures. The interior 
is all finished and painted white. There are eighty 
separate lavatories, with space for twenty more, the 
intention being to have one for each workman. These 
rooms—Fig. 19—are each 3ft. by 5ft., equipped with hot 
and cold water taps, a locker, folding seat, and a floor 
rack to stand upon. The partitions are of varnished 





wood. The floor is of concrete, with deep, open gutters at 


' the back of the lavatories to carry off the dirty water. 


| 52ft. The power plant comprises a Reynolds-Corliss 
engine, with cylinder 18in. by 42in., belted to a 150- 
kilowatt electric generator, which supplies a 220-volt 
current for lighting and for the several motors operating 
individual tools and machines. The electric motors are 
used for the travelling cranes, tools in machine and 
pattern shops, the sand mills, tumbling barrels, emery 
wheels, and the blowers for cupolas and converters. In 
the engine-room is also a large Ingersoll-Sergeant two- 
stage air compressor, automatically regulated, and com- 
pressing the air first to 40 lb. and then to 100 lb. pressure. 
This has a capacity of 750 cubic feet of free air per 
minute, and supplies air for the moulding machines, 
hoists, sand jet apparatus, and the pneumatic-hydraulic 
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lift and crane. Steam is supplied by two horizontal 
tubular boilers, 6{t. diameter and 18ft. long, with flues 
leading to a brick chimney 100ft. high. Ample room is 
provided for additions to the power plant. The buildings 
are heated in winter by the Sturtevant hot-blast system, 
the pipes discharging the hot air at various points of the 
several buildings. All the buildings are of brick, with 
side walls 18ft. high, and have wooden roof trusses. 

The iron foundry, 80ft. by 200ft., is covered by a roof 
of 80ft. span, and the entire space is used for moulding 
and pouring. There are three Whiting cupolas of 60 tons 
daily capacity, the blast for which is furnished by a 
Buffalo fan. Materials for the charge are brought in from 
the yard by narrow-gauge wagons pushed by hand, 
and are raised to the charging platform by a Ridgeway 
pneumatic hydraulic lift of 2} tons capacity. The metal 
is tapped into ladles of 2500 lb. capacity, mounted on 
wheels, and running on a Hunt narrow-gauge line along 
the side of the building. Smaller ladles, handled by two 
men, are used for pouring the moulds, the large ladles 
greatly reducing the amount of manual labour required. 
These small ladles run on wheels which travel on tramways 
of inverted channel bars embedded in the sand of the 
floor, and laid between the rows of moulds, at right angles 
to the rails of the large ladle. 

The melting and pouring are carried on continuously 
all day. The moulding floor has a row of Tabor and Sar- 
gent moulding machines, operated by compressed air. 
The former require three men, while the latter require 
only two for the same work. All the flasks are of iron. 
At one end of the foundry, and in front of the cupolas— 
so as to be convenient for pouring heavy work—isa 5 ton 
pneumatic hydraulic jib crane, with a reach of about 20ft. 
This type of crane, with others, will be described later. 
The main part of the floor, however, is not served by any 
cranes, as all the work is light, and is handled by manual 
power alone. 

The melting ratio varies with the character of the melt 
and the character of the work to be cast. In the case of 
melting a mixture composed entirely of pig iron, as for 
fine machinery castings, a ratio of 8 to 1 is considered 
fair, and 10 to 1 is considered first-class. With a melt 
composed of about 60 per cent. of miscellaneous scrap 
iron, and 40 per cent. of pig iron containing about 2} 
per cent. of silicon, the ratio averages 12 to 1 or 138 
to 1. These figures are all inclusive of the bed. 

The steel foundry is 50ft. wide, its outer wall being 
pierced with arches opening into the moulding room, 30ft. 
wide. Steel columns against the walls support the girders 
for two Shaw 15-ton electric travelling cranes with a 
headway of 20ft. Each of these cranes has a 3-ton hoist 
on the trolley, which is used for light work, thus econo- 
mising in power. There are two 60-ton Whiting cupolas, 
elevated some 15ft. above the floor, with covered runners 
leading from the tap holes. These runners are pivoted 
to swing horizontally, and each has a hole in the bottom 
at the outerend. The blast is supplied by a Sturtevant 
fan. These cupolas charge the three Tropenas converters, 
each of two tons capacity. A small cupola on the flooris 
used for melting iron for re-carburising the metal in the 
converter, and there is a crucible furnace for melting 
manganese, ferro-silicon, and other additions to the bath. 
The capacity of output of each converter is 50 tons 
per day. 

The Tropenas system is adopted on account of the 
great heat and fluidity of the metal produced, which 
properties enable thin broad castings and various small 
castings to be made very successfully. The converters 
are tilted by hydraulic power, the tilting of the converter 
and the force of the blast being regulated by a man on 
an elevated platform. Two hydraulic cylinders are con- 
nected to a chain passing over a sprocket wheel on one of 
the trunnions, by which means the tilting of the con- 
verter is effected. At the rear ofeach converter is a blast 
box, with six or eight tuyere holes. In filling the con- 
verter it is tilted back, and the hinged runner from the 
cupola is swung over the mouth of the hood. The back 
of the blast box is removed, and an attendant watches the 
filling through the tuyeres. It is important to have the 
exact quantity in the charge, and great care is taken to 
bring the metal to a certain level, for which purpose the 
pouring is stopped occasionally, and the converter is tilted 
up to a vertical position to see how nearly this level is 
being reached. When the proper amount of metal has 
been run in, the converter is tilted up, the back of the 
blast box is closed, and the blast is turned on, the pressure 
being about 41b. to 4$1b. The air is blown across the 
surface of the molten metal, developing great heat, as 
shown by the intense white heat of the flame from the 
ae No air whatever is blown through the molten 
metal. 

The blowing is continued until the carbon is reduced 
to about 0°18 per cent., and the metal is then re- 
carburised by pouring molten manganese, ferro-silicon, 
&e., from crucibles into the converter, to give the metal 
of the bath any desired percentage of carbon, according 
to the work to be cast. This is generally about 0°23 per 
cent., but ranges as high as 0°40 per cent. If it is to be 
raised to a high degree of carbon, iron from the small 
cupola on the floor is poured in by hand ladles. The 
converter is then turned to a nearly horizontal position, 
and a man mounted on a portable platform stirs the bath 
vigorously with a large bar or rabble inserted through 
the hood or nose. A fireclay pouring block is then 
wedged into the nose of the converter and secured by a 
clamp, and the converter is tilted until the metal pours 
from the nose into the hand ladles used for pouring 
the moulds. The metal, as poured from the ladles, is 
intensely white, hot, and fluid. The loss by waste in 
this process—in cupola and converter—is about 17 
per cent. 

The blast for the converters is supplied at a pressure of 
4} ib. by a Roots blower, driven by a 65 horse-power 
electric motor. A duplex pump supplies the accumu- 
lator, which furnishes power for tilting the converters. 
The blowing occupies usually about twenty minutes, 
and from twelve to twenty heats can be poured per 


day. The ladles and crucibles are heated over an oil 
furnace. 

The cleaning room has a circular saw for cutting off 
the sinking heads of steel castings, a number of 
emery wheels for cleaning castings, and several tumbling 
barrels. These latter are driven by friction pulleys, upon 
which rest the flat rims of the ends of the barrels. One 
of the barrels has a sand jet admitted at each end while 
at work. An exhaust system draws off the dust and dirt 
from the tumblers. The cleaning room and core room 
have wood floors. The core ovens are heated by coke. 
In the machine shop is a Morton planer, which consists 
of a vertical frame and chuck plate with a horizontal bar 
and cutter. The peculiarity of this tool is that it makes 
its cut on the inward stroke, so that the strain is trans- 
mitted directly through the cutting tool and work to the 
frame. This is used for trimming off the portion of the 
sinking heads or risers left by the saw. From the clean- 
ing room the castings may be delivered directly to the 
railway wagons on the shipping track outside, the floors 
of the wagons being level with the floor of the building. 

An open-hearth steel casting plant is very soon to be 
built as an addition to these works. 











LITERATURE. 
Sanitary Engineering. By Col. E. C. S. Moore, R.E. 771 
pages. 92 plates. 860 illustrations. London: B. T. 
Batsford. 1901. 


SANITATION is a large subject now-a-days, and it is grow- 
ing more rapidly. Ten years hence it will be much 
larger than it is now. Every year it becomes more 
clearly recognised that the advantages of life to mankind 
depend mainly upon the sanitary conditions of that life, and 
every year broader views of sanitary principles come into 
vogue. Sanitation is now on every hand admitted to be 
the best means of fighting disease and of reducing the 
death-rate, whether among infants or among adults. It 
concerns itself with the atmosphere outside our houses 
and factories as well as with that inside, and with the 
cleanliness and sweetness of the street surfaces as well 
as with the sewers. Lighting, daylighting and sunlight- 
ing as well as artificial night lighting, no less than ventila- 
tion and warming, are very essential elements of 
sanitation, and not many years of modern nervous life 
will elapse before the prevention of noise in the streets 
will also be held to be one main aim of sanitary science. 
In London probably more life energy is wasted through 
street noises than through street smells. 

This wide range of subject is amply represented by 
the great bulk and weight of the volume under review. 
And yet its short title is deceptive in being very much too 
general. The very lengthy sub-title extended on the title 
page explains that the treatise deals only with the collec- 
tion, treatment, and disposal of sewage, leaving all other 
departments of sanitary engineering to the labours of 
other authors. 

Although it would be handier if bound in two instead 
of one volume, it is excellently got up in beautifully 
clear print on first-class paper, and the diagrams and 
other illustrations could hardly be much better than they 
are, giving, as they do frequently, all important leading 
dimensions of the structure represented. We have 
noticed only a very few misprints throughout the book. 
An index occupying nineteen pages at the end is also a 
good feature of the volume ; which, again, merits praise in 
that it brings its information quite up to date, statistics 
of January, 1901, being quoted in certain places. The 
book contains no less than 141 tables on various subjects, 
some of them being very extensive. A useful list of 
published books and papers covers six pages. In this we 
find the title, author, publisher, and price stated, but 
what appears to be an unfortunate omission is the date 
of publication. In sanitation much depends on the date. 
Three pages are occupied by another list of manufacturers 
of sanitary specialities, with their business addresses. 
This is a legitimate and practically useful innovation. 

The book begins by a very short chapter of generalities 
on ** Collection and Removal.” The next, thirty pages 
long, is devoted to the setting out and construction of 
drains and sewers, and to estimates of their cost. The 
next 190 pages contain four chapters, entitled respec- 
tively, ‘Flow of Liquid,’ ‘Hydraulic Memoranda,” 
‘Hydraulic Tables,” and “ Application of Formule.” 
The bulk of this section might, perhaps, have 
been advantageously curtailed, especially as the author 
has published his hydraulic tables separately in another 
volume, which is practically reproduced here. Eighty 
pages are next devoted to ‘‘ Construction and Materials,” 
and in them will be found collated a large amount of 
useful detailed information, as also in the two following 
chapters, covering seventy pages, on ‘‘ Sewer Ventila- 
tion,” and “ Traps.’”’ The same may be said of the suc- 
ceeding sections on latrines, w.c.’s, urinals, lavatories, 
sinks, &c. These are abundantly illustrated, and the 
collection from the makers of all the descriptive details 
here given must have involved much labour and discri- 
mination in selecting and rejecting material supplied. 
The eighty pages given to this might have been interest- 
ingly extended if the author had ventured upon some 
independent criticism of the relative advantages and dis- 
advantages of the apparatus described. Among so many 
tempting wares it is difficult for one to choose without 
advice, if he be not a professional expert so skilled as not 
to need the guidance of this book. ‘* Surface Water Col- 
lection,” and ‘* Subsoil Drainage,” are the next subjects 
dealt with. Here, too, much useful detail of construction 
is entered upon, and many interesting reports are 
quoted. At pages 191-3 may be found a description of 
Colonel Moore’s own process for curing damp walls in 
buildings, the speciality of which is the use on the inside 
of Portland cement covered by common hair mortar, or 
else by Keen’s, or preferably, Parian cement. It is 
recommended as being ‘‘ cheaper than uncovering and 
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tary Notes,” which are a series of quotations, and 
then the important subject of “* Sewage Disposal,” and the 
“‘ Disposal of House Refuse and Sludge,” * Destructors.” 
and chimneys for these last. These subjects occupy five 
chapters and 240 pages. Practically all the methods that 
have been used for rendering inoffensive and innocuous, for 
disposing of, and for utilising sewage, are mentioned at 
more or less length, and very many of them at great 
length, by means of reports of experts and descriptions 
by the patentees. In much of what appears here, implicit 
reliance upon the statements of interested parties becomes 
too evident, there being, in fact, very Tittle that may 
not be so described, except a certain number of extracts 
from papers and reports by expert chemists and 
engineers. These latter could certainly have been made 
more instructive by arranging them in some intelligibly 
consecutive order, and interpolating more direct explana. 
tory matter by the author himself. The bulk of the space 
is very properly devoted to bacteriological methods, and 
the Massachusetts and the Salford experiments deservedly 
fill many pages. Fortunately, the fullest and most exact 
statistical information is supplied concerning the progress 
and results of the Sutton works under Mr. Dibdin and 
Mr. C, Chambers Smith. Sutton still continues to be 
the head-quarters towards which the experts of all parts 
of the world turn for information as to the latest develop. 
ments and structural improvements. The success of the 
operations on this little sewage establishment of sixteen 
tanks and 18 acres of farm land, under the energetic and 
skilful management of the district council engineer, Mr, 
Chambers Smith, has ensured the permanent triumph of 
this wonderful and beautiful application of biological 
science, and has already led to its beneficent results being 
enjoyed by scores of communities in many countries, 
Webster's very pretty electrical process is also fully 
described, but, by an unfortunate omission, it is not made 
clear that its working costs are prohibitive in all ordinary 
circumstances. The important developments at Exeter 
receive full attention, and a somewhat too lengthy notice 
of Colonel Wareing’s plans and experiments is given, 
Full justice is also done to Mr. Scott-Moncrief's interest- 
ing “cultivation tank’? and “bacteria trays,’’ and the 
results of his experiments at Ashtead will be found 
thoroughly well reported. 

From what has been written, it will be seen that the 
utility of Colonel Moore’s book is great as a compilation, 
It does not evince much or any originality, and, as a 
dictionary of reference, itis capable of much improvement 
by way of more logically, or historically, consecutive 
arrangement; by the avoidance of a sometimes tediously 
rambling diffuseness; by more definite expression of 
technical opinion regarding the merits of devices and 
designs, backed up by more courage in the selection of 
the better, and the omission of reference to the less 
meritorious, of tradesmen’s patterns. Probably, such 
amendments might lead to a 30 per cent. curtailment of 
the bulk of the volume; and this and the further omis- 
sion of the hydraulic tables, published in extenso else- 
where, would make it a much more handily accessible 
treatise on one of the most important of modern technical 
subjects. Colonel Moore’s industry in compilation is 
most praiseworthy, and the information collected by him 
in this work is well worth many times the price charged 
for it by the publisher. 








THE DAIRY SHOW, 1901. 





Tuts attractive exhibition of all matters, however remote, 
relating to the dairy or to dairying, and of much not relating to 
that industry, has again been held by the British Dairy Farmers’ 
Association, of which Lord Tredegar is the president, this week, 
at the Agricultural Hall. There was the usual fine display of 
dairy produce, arrays of cows, goats, poultry, pigeons. Stands 
without and with dairy implements and utensils, and smaller 
stands with odds and ends. All kinds of appropriate 
vehicles, resplendent in new paint, and just a little 
machinery, principally gas engines and mechanical contriv- 
ances for doing sundry service in the dairy, were also shown. 
Novelties in these things come under Class 82, “any 
new invention relating to the dairy industry, or showing 
distinct and practical improvement, not eligible for competi- 
tion in any other class, and not previously exhibited at the 
Dairy Show.” 

There was nothing very startling in this class this year. A 
pretty little exhibit was the hand separator ‘ Svea,” shown 
by Aktiebolaget Sveaseparatoren, of Stockholm, through 
their agent, F. C. Southwell and Co., Southwark street, 
S.E. In this separator there are only four skimming 
rings provided with high sides, which are indented, 
to facilitate the worrying of the milk; the bowl, instead 
of having a long spindle, has only a short tap, below 
which fits in a tap head placed in the top of the worm 
spindle. There is also an upper bearing carried in a frame, 
in which the feed tube of the bowl works, and this helps 
to keep the bowl in the proper position. Moreover, a provi- 
sion is made in the form of conical lugs at the top of the 
bowl, which fit in conical depressions in the top side of the 
bowl, which prevents the bowl getting out of balance, and 
also prevents the lid being screwed too tight. Conical gear- 
ing is used, and the separator runs quietly and easily. It 
was highly commended. 

Stanley R. Docking and Co., of Croydon, show a light and 
handy churn barrow, which consists of a light frame with a 
projecting arm half way up, carrying a rest shaped to suit the 
shoulder of a churn, and two hooks beyond the little wheels 
at the bottom. The churn is easily pushed up by placing the 
hooks under the ring and just pulling back, the hooks pre- 
venting the churn slipping off. When the churn is to be 
removed from the barrow the handle is pushed forward, the 
churn, with the hooks, rests on the ground, whilst the wheels 
are levered off the ground and all travel of the barrow imme- 
diately stopped. This was awarded a bronze medal. The 
firm also exhibited a cream can with sloping sides and lipped 
neck, so as to pour out more completely and with greater 
ease. It is very highly commended. ‘ 

W. and T. Avery, Limited, London, showed a combined 
weighing machine and hay press—that is, the pressing gear 
is erected in the framework of the machine, and can 





making good defects in drainage and asphalt from 





the outside.” Next comes a short chapter of ‘ Sani- 


brought into action when required, after the hay has been 
weighed. It was highly commended, 
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Ransomes and Rapier, Limited, London, showed an 
improved form of their refrigerating machine. There are 
ow two cylinders, acting alternately as generators and 
absorbers —a cooling cylinder above, divided into two 
chambers, one for each of the generating cylinders, and a 
large condensing cylinder below, all horizontal. The cool- 
ing is done by means of the expansion of gaseous ammonia. 
Ammonia solution is subjected to the heat from 401b. steam 
in the generator. The evolved gas passes into the cooler, in 
which cold water circulates ; then to the condenser, which is 
ed; thence it passes through an expansion valve into 
the coils in the brine bath in the cold room; then it passes 
pack, to be re-absorbed by water in the absorbing cylinder. 
There are only two or three three-way taps to manipulate, so that 
when one generator 1s exhausted the direction of the flow of 
the water, the steain, and the ammonia is easily reversed. 
The absence of any engine in this apparatus is very 
striking. 
_ Dairy Supply Company, London, exhibited automatic 
scales for weighing milk, they are called Stathmos milk scales, 
and are made entirely of iron and steel; a tank with inlet 
and outlet valves forms part of the scale, and is mounted on 
a stand, so that a milk can can be placed below. The milk is 
consequently quickly run in, weighed, and discharged into 
the can; they were highly commended for this. This firm 
also exhibited a new patent heater, for which they received a 
silver medal; and J. and KE. Hall’s patent refrigerating 
and ice-making machine, in which carbonic anhydride is 
the refrigerating agent used. This also obtained a silver 
al. 
“— J. Allen and Son, of Evercreech, showed a water- 
jacketed vessel for cheese making; this obtained a bronze 
redal. 
" Parish’s Patent Steam-jacketed Cooker Company, London, 
showed its patent rapid hot-water boiler, which has been 
adapted to a coal fire, and the separate cylinders are now 
connected by flexible metal pipes so as to allow for expansion ; 
this was awarded a silver medal. 

John Gray, of Stranrear, showed the “ Reform ” milk can. 
It is made of two pieces joined in the centre, all corners are 
rounded to prevent any unobserved sediment accumulating, 
and tc facilitate cleaning. The cover is ventilated, but never- 
theless keeps the milk from spilling. The bottom ring is of 
F section, so that the bottom of the can is kept off the 
ground ; this was highly commended. 

Blackstone and Co., Limited, of Stamford, obtained a 
silver medal for a new patent turnip cutter with patent steel 
barrel. The chief feature of this was that it was constructed 
to travel behind the turnip cart, the cutters being geared to 
the travelling wheels; in this way the turnips are not only 
cut up ready for feeding, but are also conveniently distributed 
about the field. 

Various other awards were made for useful contrivances. 
There was also an excellent example of the effects of good 
technical education in the exhibit of the British Dairy In- 
stitute of the Reading College, for here were displayed all 
sorts of excellent produce, many of which are generally sup- 
posed to be made abroad, but happened really to have been 
made by workers at the institution. It is merely a matter of 
proper instruction and proper means. 
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THE RUSSIAN 25-KNOT CRUISER NOVIK. 





In past issues of THE ENGINEER we have already given a 
plan of the Novik and a full description of her armament, 
&c., in comparison with the British Pelorus class and the 
German Gazelle type. It will be necessary here, therefore, 
merely briefly to recapitulate these details. 

The particulars of the Novik are :—Displacement, 3000 
tons; length, 361ft.; beam, 394ft.; draught, 19ft.; arma- 
ment, six 4°7in., 45 cals., eight 3-pounders; torpedo tubes, 
five above water;* armour deck, 2in.; indicated horse- 
power, 17,000; speed, 25 knots ; boilers, Thornycroft ; screws, 
three. 

It may be mentioned that all cruisers of this sort have, as it 
were, two existences—a “‘ paper” one and a real one. The 
“paper” Novik is a ship of a type apart, a ‘“ destroyer of 
destroyers,” and what not. That is her theoretical métier, 
and the one with which our previous article dealt. We will 
now consider the real Novik and her limitations. 

In the matter of armament she is practically identical 
with the German Gazelle type, only instead of the ten 3°9in. 
of this type—five guns to the broadside—the Novik has six 
4°7 in,—four guns to the broadside. Presumably a lightly 
armed ship, she is actually, when the relative values of the 
different calibres are taken into account, better and rather 
more heavily armed than the Gazelle, and a good deal better 
armed than our Pelorus, which has but four 4in. to the 
broadside. If we reduce the guns to a common denomina- 
tion, on the understanding that while two 4°7’s are about 
equal to one 6in., it takes three 4in. to attain the same shell 
fire value, we get—taking only one broadside fire :— 

Novik’s broadside is equivalent to 2. six inch. 
Gazelle’s _,, ” ” » io» 
Pelorus's ” ” ” » 1g ” 

As, however, the relative displacements are :—Novik, 3000 
tons ; Gazelle, 2600 tons ; Pelorus, 2200 tons; we find that, by 
dividing the gun-fire units into displacement, then the relative 
ratios of merit in this respect are :— 

Pelorus has the equivalent of a 6in. for every 1650 tons. 
Gazelle ” ” ” ” ” 1560 ” 
Novik ” ” ” ” ” 1500 ” 

This is counting guns that bear on one broadside. The 
duplication of bow and stern guns in the Pelorus and Gazelle 
is of little practical value, save for immediately end-on fire ; 
and since to use this the vessels will have to take the suicidal 
tisk of being raked, it may be entirely disregarded as a prac- 
tical asset. We find, therefore, that the Novik, both relatively 
or actually, isthe best armed ship of the three. Curiously 
enough, however, she is the only one that has been character- 
ised as “ too lightly armed,” 

This is due presumably to the relatively small total, and 
the giving of a value to the other broadside. In stern fact, 
the other broadside will be valueless. What destroys a gun 
one side is sure to destroy on the other side at the same time 
if the ships are fighting broadside on. In this respect the 
Gazelle is worst off, her guns being in but three groups, while 
the Pelorus has four. The Novik perhaps is little better off 
than the Gazelle, her three after guns being bunched, so that 
in a practical asset of this sort most intelligence would seem 
to have been exhibited in the British ship, which has most 











* A bow tube in the original design has been suppressed. 


distribution. Allin all, however, the Novik must take the 
palm as the best armed ship of the trio. 

We have shown above the gun-fire values per ton of dis- 
placement. It may be mentioned that a ship like the 
Majestic works out at a 6in. gun, or equivalents, per 900 tons, 
if only one broadside is reckoned. As in such a vessel an off- 
side armour-protected broadside may well be to a certain 
extent ‘saved up,” the proper comparative proportion is 
even less, being about one per 650 tons. In fast cruisers like 
the Cressy it is one per 800 tons odd. Incidentally, this 
might well be used as an argument against small ships; the 
Cressy, despite all the armour she carries, having as good 
speed as the Pelorus, and twice as much gun power per ton 
of displacement. However, our present purpose is the dis- 
cussion of a narrower question than the fascinating and 
highly - complicated problem as to which is the most 
economical displacement for a warship. It suffices here 
merely to point out that—despite popular belief—small ships 
are in displacement to guns obviously not good value for the 
money, and that they have nothing to show by way of com- 
pensation for the loss of armour, save in the case of the 
Novik a 4-knot gain in speed. Even so a 25-knot Cressy 
would probably be cheaper. 

Still other questions enter, and, by reason of these small 
ships, will probably always exist. They have the power of 
numbers, and numbers are essential for scouting and kindred 
uses. They represent, therefore, “ the price of Admiralty ” in 
its least economical form as regards displacement. This 
once realised, the question swiftly whittles down to whether 
it is better to build 3000-ton 25-knot ships like the Novik, or 
smaller vessels like the Gazelle and Pelorus, that have no run- 
away speeds, but which individually represent a good deal 
less expenditure in £s. d., either as ships or per ton. The 
exact cost of the Novik has not been stated, but it is known 
to be very high—probably over £250,000. The Pelorus class 
cost approximately £140,000—some are more, some less—the 
Gazelle class £165,000, or thereabouts. A Cressy, which is 
about five and a-half times as big as a Pelorus, costs about 
£750,000, say, from five to five and a-half times as much, and 
would, in a battle, sink five or six Pelorus class ships with- 
out being much, if at all, hurt in return. It is strategically, 
therefore, that we must consider the problem—tactically, the 
small ships are waste of money. 

Here it is necessary to remember that full speed is a 
relative term. The full speed of a man may be well over 
twenty miles an hour if he sprints for a short while; but 
when he is used for war his progress rarely exceeds three 
miles per hour or thereabouts. Ships are much the same, 
though not to the same degree, especially small ships. Coal 
supply will not allow long races at high speed, neither will 
human endurance below. The smaller the ship the more 
difficult it is to maintain high speed. Thus, a 21-knot 
Cressy would, given sea room, be almost absolutely certain 
to overhaul a 21-knot, or for that matter may-be 22-knot 
Gazelle, just as this last would overhaul many nominally 
faster destroyers. Gazelles and Peloruses, in fine, are built 
on a frank, if unexpressed, assumption that the loss of 
one or two will not matter. They are built to doa certain 
amount of work and then go to the bottom—a theory that 
may work well enough given unlimited numbers of such 
ships and unlimited men for them. Failing these requisites, 
only time is required to exterminate such vessels. One 
Novik that can hardly be caught is, from this point of view, 
worth two Peloruses that can be, for the wastage of men is 
less, and a less number will go further and last longer. 

So far, so good. But there are other issues. When an 
enemy is to be found or his trade attacked, six Peloruses seem 
more able to find and destroy than three Noviks, so that the 
only advantage left to the Noviks is speed. Now is 25 knots 
enough to ensure showing heels to 21-knot Cressy’s? We 
are by no means certain that it is—the strain of keeping up 
that speed, or anything like it, in a small ship will be 
tremendous. Again, too, there are 23-knot ships like the Essex, 
Drake, and Bayan classes. Can such be evaded? We very 
much doubt it. Even in an ordinary sea way the weight of 
the slower ship will tell—the smaller the vessel the more 
difficult must it be for her to attain her speed in anything 
save ideally smooth water. And ideally smooth water rarely 
exists outside paper calculations. 

On paper, of course, it runs thus:—The 25-knot ship is five 
miles ahead, say, when chased by the 23-knot ships. She 
gains two knots every hour. Therefore, in ten hours she is 
twenty-five miles away. 

It is beautifully pretty and simple, and it is argued most 
days of the week. But isit really likely tohappen? Let us 
glance a moment at probable facts. 

The 25-knot ship we will call A, the 23-knot ship B. A is 
persumably cruising, and perhaps has steam for full speed— 
though this is taking an assumption. She is, perhaps, making 
18 knots, and seeing B “cracks on,” and does a 21 or so, 
which gradually dropsto 17. B also “ cracks on,” and, being 
less incommoded by the sea, may manage a fairly steady 21, 
dropping slowly to 20 or 19. In ten hours A, if “ twenty-five 
miles away ” will probably be so as a doubled-up wreck, 2000 
fathoms down, and B proceeding elsewhere at 17 knots. 
Such at least is the lesson of chases in naval manceuvres. 

Thus is the problem twisted and complicated. Numbers 
must exist to scout, but the smaller the units the less likely 
are they to survive. Hence it comes about that it is hard to 
find a justification for any mean between the big cruiser of 
10,000 tons or so and the destroyer, save for certain fixed 
uses, such as commerce destruction, a thing that our Navy 
will not be called upon to exercise much. Hence we seem to 
have small need for Noviks. Even in the réle of destroyers 
we are somewhat sceptical of the value of 25-knot ship. They 
will overhaul destroyers no doubt, but so, somehow or other 
in practice, do 19-knot cruisers. A couple of destroyers 
chased by a Novik are more likely to be able to torpedo her 
than a Cressy with ten times the gun fire. 

Some such line of thought seems to be in process of 
being acted on by the British Admiralty, the ten new 
destroyers being evidently designed to act as scouts, if need 
be. No more third-class cruisers are being perpetrated, and 
a suspicion exists that the Encounter and Challenger are 
building as much to swell the total of “ cruisers” as for any 
particular faith that is held in them. Between the County 
class and the new destroyers an enormous gulf exists, and 
that gulf is likely to be allowed to remain, unless popular 
agitation calls for Noviks. And, as we have indicated, the 
practical value of Noviks yet remains to be proved. Like 
several other types of warships, their finest qualities work 
out in theory only. With destroyers, on the other hand, we 
know where we are. The mere sight of them upsets an 
enemy’s morale, they have shown in manceuvres that they 
can scout well, and when scouting is done and the battle 





joined other uses for them at once begin. 


DOCKYARD NOTES. 


Wak has been declared! In Tuesday’s newspapers is the 
thunder of the Navy League’s batteries directed, as usual, 
against the Admiralty. The casus belli is twofold. First, it 
is because the Implacable has sailed for the Mediterranean, 
despite a breakdown in her guns; secondly, because the 
Cressy—which has had other and more complete break- 
downs—has notsailed. There is nothing like getting a thing 
both ways when you can, and, judging by this indication, the 
Admiralty might do worse than avail themselves of the 
services of the League for that school of strategy which has 
been so frequently demanded. For to the popular eye the 
Admiralty is certainly in a cleft stick this time. So, some 
cynics may fancy, is the Navy League. In point of fact, we 
cannot see that the Admiralty have done other than for the 
best in an unfortunate affair. The Implacable is nothing 
like the first ship to leave England with trouble in connec- 
tion with her big guns, and, as we said last week, the trouble, 
though grave, is not quite so alarming as reports aver, while 
Malta is as fully able to deal with it as Devonport. Quite 
possibly the ship’s own people will be able to do much, the 
Navy is generally capable of getting its own machinery into 
trim. However, the Navy League’s manifesto may come in 
handy some day to rival foreign firms. We do not honestly 
see what else it is likely to achieve. 





Tue old Porpoise has gone to Sheerness to be refitted for 
further service. 





Tur Boiler Committee are just now carrying out experi- 
ments in the Sheldrake, which is fitted with Babcock and 
Wilcox boilers that did most excellently on trial. They are 
not, however, of the type selected for new ships, but of a sort 
originally designed for land use and accommodated to the 
Sheldrake. 





Tue Reserve Squadron is collecting for the usual autumn 
cruise. These cruises, instituted by Admiral Noel, have 
now become so “usual” that no one takes any notice of 
them, and people forget that till two years ago the “ gobbie ”’ 
ships spent eleven months out of the twelve swinging round 
buoys in harbour. Such work was, of course, bad for officers 
and men, and “like a gobbie,” has passed into a naval pro- 
verb applicable to anything that is not Al. But nous avons 
changés tout cela, and though by reason of the poorness of 
most of the ships the gobbies are not yet equal to fleets like 
the Mediterranean or the Channel, their personnel is rapidly 
improving in smartness and everything else. It is no 
exaggeration to say that as a fleet the Reserve Squadron is at 
least twice as efficient as it was before Sir Gerald Noel was 
appointed to it. Muchas his critics have condemned him 
for results in the recent manceuvres, there is always this 
matter to his credit, and it is a pretty big balance. He is by 
no means the first officer who has tried to make the Reserve 
Fleet efficient, but he is the first who has succeeded in 
doing so. 





THE first-class Russian battleship Retvisan, 12,700 tons, 
19,000 indicated horse-power, has left Cramp’s yard, Phila- 
delphia, where she was built for Russia. Probably she will 
stop at Cherbourg en route. On her trial trip she made 
17-75 knots, which is not quite what was expected of her. 
Her sea speed is probably from 15 knots to 154 knots, but 
that is more than ample for any squadron Russia is likely to 
put on the sea during the next ten years, and she is a very 
fine specimen of modern battleship. She is very akin to our 
Canopus, but the armour, of course, is rather thicker. 


It is reported that five fresh Russian battleships are pro- 
jected. If this is true Russia will presently have quite an 
imposing squadron—on paper. Ships, however—pace com- 
parative tables—really mean very little in assessing naval 
power, and a couple of British battleships would be a pretty 
equal match for any half dozen Russians in the present state 
of their personnel. They have a few very good men indeed, 
but the average standard is very low. 


Tue old Russian battleship Meenin has been reconstructed 
for about the third time in history, and is now rigged as the 
Vladimir Monomakh. The Pamiat Azova is being supplied 
with Belleville boilers, and re-rigged with a couple of low 
military masts. It is also reported that her funnels are to 
be shortened, which is, if true, a new departure with a ven- 
geance. 





From a London daily we cut the following :—‘ On her 
return to Devonport, the battleship Magnificent will be 
placed in dock to have her 12in. muzzle-loading guns re- 
moved and replaced by modern breech-loaders.”’ The actual 
facts are that the M guns—i.c. machine—are to be replaced 
by Maxims of a new pattern. We admit, however, that 
our contemporary’s information reads more sensationally 
than our own. 





On Wednesday, 9th inst., the crew of the Resolution at 
Portsmouth turned over to the new battleship Formidable. 





WE learn that in the recent combined manceuvres the 
Channel fleet was beaten in almost every evolution by the 
Mediterranean—the very fleet that, according to the dailies 
a few weeks ago, was almost rotting with inefficiency. 





THE inquiry into the loss of the Cobra was opened on 
Thursday at Portsmouth. 








Naval ENGINEER APPOINTMENTS —The following appointments 
have been made at the Admiralty :—Fleet engineer: Edwin Little, 
to the Empress of India, on recommissioning. Engineers: G. N. 
Leslie, to the Empress of India ; S. P. Ferguson, to the President, 
for temporary service at the Admiralty; W. N. McDonald, to the 
Vulcan, and F. Morrison, to the Vernon, for torpedo service. 
Assistant engineers: R. G. Jeffery and E. G. Pallot, to the 
Empress of India ; J. C. Pearson, to the Juno. 

AMERICANITIS.—Phlegmatic is the derisive adjective prominent 
in continental appreciation of our character. It will soon be, if 
it is not already, inaccurate. Having survived a severe attack 
of ‘Made in Germany,” we have now, says Commerce, developed 
a new species of complaint, which, for brevity’s sake, we designate 
Americanitis. Our diagnosis shows it to be a severe form of in- 
flammation of the business bump, induced by nervousness and 
the iteration and reiteration of minor successes by the born-ad- 
vertisers-trans-Atlantic. We have cast reserve to the winds, and 
are working ourselves up into a state of feverish excitement. In 
conclusion, Commerce thinks our commercial system needs a little 
bracing up. Where Americans, who want to run our steamboats 
and trains, can see profits, our own industrial captains ought to 





be able to make them. 
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GLASGOW EXHIBITION—MACHINE TOOLS 
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Fig. 3—DISC GRINDER 








Fig. Z—AUTOMATIC SCREWING LATHE Fig. 4—BRASS FINISHERS’ LATHE 


GLASGOW EXHIBITION—MACHINE TOOLS. 





It has a three-step cone with friction back gear. Aj{ An interesting tool of a totally different kind is an 
Tw hibits of nie 1 de by Seli change wheel plate and set of wheels is provided, and | electrically-driven grinder, in which discs of emery cloth 
wo exhibits of machine tools are made by Selig, | a quick-change lever gives 19, 14, and 11 threads. On| cemented to a steel plate take the place of the usual 


Sonnenthal and Co.—a large stand in the Machinery Hall | 
for American machines, and a fine pavilion in the grounds | 
for English tools. We have selected a few examples | 
from both places for illustration. | 

The Newark boring and drilling machine is illustrated | 
by Fig. 1. It does not present any notable variations | 
from a well-known type, but is a good example of its | 
class. The bar is of crucible machinery steel, 2din. 
diameter. It is driven by two opposite keys, and is fed | 
by a worm wheel, pinion, and rack. The cone has four | 
steps, and double and treble gear, with quick - change | 
motion. The thrust collar has two hardened and ground 
antifriction rings, and can be clamped at any part of the 
bar. It is fed by friction discs or by hand. The 
arrangement of the carriage and table is shown 
by the engraving. The yoke is provided with a 
double bushing for carrying the end of the bar. 
The outer bushing is fixed, the inner is clamped 
to the bar and revolves with it, thus transferring 
the wear from the bar to the bushings, which are re- 
placeable. The outer end of the table, instead of being 
clamped to the yoke by separate bolts, is fixed by one 
through tie rod. It has been found that this method 
obviates a tendency to pull the table out of line, which 
was experienced when the more usual method was 
adopted. 

A special automatic screwing lathe is shown and 
illustrated by Fig. 2. It has been designed with the 
object of reducing the amount of attention required, and 
is wholly automatic in its action. The spindle is driven 
by two pulleys, one 12in. the other 8in. diameter. A 
friction clutch puts in efther one or the other; the 
reversing shaft is fixed on the back of the head. The 
tool is withdrawn before the return and fed forward by 
ratchet and tappet gear. Half a revolution of the back 
shaft moves the tool slide out, another half revolution 
moves it in again for the cut. A limited amount of taper 
work can be done by moving the back centres over. A 
steady follows up the work. The length of this lathe 
between centres is 32in., the swing over the ways is 
153in. The change gear provides for pitches of from 2 to 


the saddle is mounted a turret and a swing chasing 





rig. 5—-CHANGE GEAR 


stone. It is intended for accurate work, and is provided 
with special fittings for securing it. Our illustration, 
Fig. 3, shows it with the door of the pedestal open, to 
exhibit the motor switches. The motor is on top of the 
pedestal, and the discs are keyed to its spindle, one at 
each end. The work is held on a quadrant plate, which 
can be swung to several degrees from the horizontal, and 
clamped in any desired position. A graduated arc shows 
the angle it makes with the disc. Upon the plate is a 
straight-edge, swinging about a centre, and capable of 


| being clamped at any angle on the quadrant. The work 
| can be swung back and forth across the face of the disc, 





and can be fed forward by a hand wheel any desired 
amount up to 2in. A scale on the wheel and a stop pro- 
vides for accurate movement. Vertical adjustment can 
be made. The discs run at 1800 revolutions per minute, 
and whilst acting rapidly, it is claimed that in endurance 
and accuracy they are ahead of solid wheels. Both sides 


. | of each disc are papered at once, a special cement and 


press being provided for the purpose. 

The prevailing fancy for quick-change gears has led to 
the invention of several ingenious devices. One shown 
by Selig, Sonnenthal and Co., is illustrated by Fig. 5. 
Unfortunately, we have not been afforded an opportunity 
of examining this minutely, but it consists of a set of 
nine change gears arranged in a circular casing as closely 
as possible, and engaging with a central intermediate 
gear. By suitable movement of the casing a long series of 
changes can be obtained, and by changing two wheels on 


| the outside of the box another set of speeds is arrived at. 


The point of chief interest about it is that it may be 
fitted with but slight modification to any existing screw- 


| cutting lathe. It is mounted upon the quadrant plate, as 


shown in our sketch. 
We illustrate also a lathe specially designed for turning 


| pulleys. Two tools operate at one time on opposite sides 


of the work. They are mounted in rests upon a table, 
which swivels horizontally about a centre. The tools 
working from or to the centre line give the desired con- 
vexity. The amount is regulated by swivelling the table 





12 threads per inch. carriage, held down when in use by a spring catch. | tilla pin, shown in the engraving, fitted in a series of 

A good type of brass finisher’s lathe is shown in the | The turret has quick or slow motion, and the tail stock is | holes, drops into another hole in the base. The work is 
pavilion. Fig. 4 gives a general view of it; it has a| cut away to let the slide pass when working near thecentre, | mounted on a mandril fitted to the spindle or held by 
hollow steel spindle running in hard gun-metal bearings. | It can be moved over for taper work. chucks. The back centre is on an arm which can be 
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EXHIBITION—PULLEY TURNING LATHE 





rapidly swung out of the way to allow of the work being | 
It is held in its working position by a | 


mounted readily. 
sliding pin. This type of machine is made for turning 
pulleys up to 36in. diameter, and is claimed to be very 
rapid in its action. 








THE DEVELOPMENT OF THE MODE OF IGNI- | 


TION IN SMALL ARMS AND ARTILLERY. 
No. VIL. 

Tue next advance in the military history of small arms 
was the introduction of the repeating or magazine system. 
Probably the first example of such a rifle firing metal car- 
tridges was the Colt in 1840, and the Henry and Spencer in 


under all circumstances; obviously this is not the case 
where the cartridges are contained in a magazine or tube 
under the barrel or in the stock. The balance is altered 


as each cartridge leaves the magazine, and, again, there is 
the element of danger to be considered. Cartridges have | 
| frequently exploded in these tubular magazines, the bullet- 


point being in contact with the cap in the base of the 
cartridge in front of it. Flat-nosed bullets were then used. 

Up to 1879 little was done in this country with regard 
to repeating arms. About this time investigations were 
carried on by the then Machine Gun Committee, which 
Committee was dissolved in the following year, without having 
made any recommendations at all on the matter. In January, 
1887, the Small Arms Committee was directed to make experi- 
ments to determinethe calibre of future rifles, with reference to 
a rifle submitted by Major Rubin, director of the Swiss Labora- 






























































































Fig.65. 





FRUHWIRTH RIFLE 


or about 1860—all three American. The Winchester 
appeared in 1867, and was used in the Russo-Turkish War of 
1877-8, where it proved the immense advantages gained by 
the use of repeating arms. The result was that all great Powers 
took up the question, although the Krnka quick-loader used 
by the Russians in the above-named war was an example; 
each cartridge had to be loaded separately by hand, an opera- 
tion which occupied, even with well-trained men, an appre- 
ciable amount of time. Some form of magazine, from which 
the cartridges could be fed into the breech automatically, 
was sought for. The earliest magazine rifle actually adopted 
in Europe was the “ Friihwirth,” served out to the Hungarian 
gendarmerie in 1871. The cartridges were contained in 
a tube in the fore end under the barrel, and were lifted by 
means of a hinged carrier, in the form of a scoop, in front 
of the bolt which pushed them into the breech; this prin- 
ciple may be termed the father of the group composed of the 
Kropatschek, the Vetterli, the Jarman, the Mauser, and 
Lebel rifles. Fig. 65 shows the general arrangement of the 
Friihwirth action. After many trials and alterations the Vet- 
terli magazine system was adopted by the Swiss in 1881. In 
1878 the Kropatschek system was adopted for the Marine 
Light Infantry in France, it being adapted to the Gras 
rifle. In 1881 Norway and Sweden adopted the Jarman 
system, also a tube magazine, and in 1884 the tube magazine 
system was combined with the '74 pattern of German Mauser. 
The first system in which the cartridges were contained in a 
box or magazine attached to the rifle under the bolt mec- 
hanism was patented by Lee, an American, in 1879-82. 
This rifle was adopted by China in 1885. The Italian 
10°4 mm. (0°3412in.) Vetterli-Vitali, converted in 1884 from 
the single-loading Vetterli, and the Dutch 11 mm. Beaumont- 
Vitali, converted in 1888 from the single-loading Beaumont, 
as well as the 11 mm. Austrian Mannlicher, pattern 1886, 
also had magazines on the Lee principle under the bolt 
mechanism. From the position of the magazine under 
the bolt mechanism the balance of the rifle is maintained 
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tory at Thun. This rifle was of 0-3in. calibre ; the result was 
the Committee recommended the small calibre for adoption, 


and finally, in 1888, a -303 calibre rifle, being a joint produc- | 


tion of Metford and Lee, the rifling belonging to the former 


gentleman and the firing mechanism to the latter, was | 
approved ; it was, however, some years after this that the | 


ammunition was forthcoming. 

















the magazine by being pushed forward by the bolt, and is 
| practically the mode of loading and firing adopted by all 

Powers at the present day, except as to certain minor 

differences. Fig. 66 shows the rifle in section, the last, 
| cartridge having been fired; and Fig. 67 shows the rifle also 

in section, the bolt in the act of picking the first cartridge 
| out of the magazine. It will be observed that the magazine 
| holds five cartridges, not one on top of the other as in ours, 
| but side by side, by which means the magazine is flush with 
| the under side of the rifle. 

None of the arms as yet described are, strictly speaking, 
automatic loaders, inasmuch as some movement, however 
| simple and quick, has to be made by the soldier in order to 
| transfer a cartridge from magazine to breech, and to eject the 
| empty case, the function of the magazine and its feed being 
| simply to place a cartridge, without loss of time, in the most 
| convenient spot in readiness to be loaded. Hence, a device 
was sought for, whereby a fire-arm might be loaded, and also 

might extract the empty case automatically by utilising the 

energy of the recoil. The Mauser pistol is an example, of 

which Fig. 68 is a vertical section, at the moment of firing, 
| with the breech closed and the bolt locked ; the empty cart- 
ridge case is, however, not shown in position. Fig. 69 is a 
| similar view, with the breech opened and the hammer 
| cocked. 

The recoil caused by the shot is used to unlock the bolt 
and open the breech, to eject the empty cartridge case, and to 
cock the firing mechanism, as well as to compress a number 
of springs, arranged in sucha manner as to effect the loading 
of a fresh cartridge, the re-closing of the breech and locking 
of the bolt, and the advancing movement of the barrel. The 
essential parts of the pistol are as follows :—The barrel, the 
rear end of which is so constructed as to serve as a breech 
pre or receiver to the breech bolt, and the bolt-locking 

ock. 

The lock case, which serves at the same time as a cartridge 
magazine, is provided at its upper edges with ribs to guide the 
movable barrel. The lock, which contains the firing and 
securing mechanism, is coupled to the barrel by means of the 
locking block, so as to bring the latter under the influence of 
the main spring, and thereby cause, by the rearward move- 
ment of the barrel, the unlocking of the breech bolt. The 
| mechanical action performed by the rearward motion of the 
| barrel is only a preliminary one, and serves to unlock the 
breech bolt and to cock the pistol; but, at the same time, by 
the great velocity of the rearward movement of the barrel, and 
in spite of the relatively small distance travelled, such a 
momentum is given to the breech bolt as to enable the latter 
to overcome the resistance of the locking spring, and fully to 
open the breech and eject the empty case. 

The loading of a fresh cartridge, the closing and locking of 
the breech, the forward movement of the barrel, and, finally, 
the firing, are effected, as above stated, partly by the main 
spring, and partly by the locking spring, which were both 
compressed by the recoiling parts of the'fire-arm at the moment 
of firing. The manipulation of the fire-arm’is very simple, 
and is limited to the following operations :—(1) Cocking the 
hammer by withdrawing the breech bolt ; (2) insertion of the 
cartridge holder; (3) filling the magazine by pushing down 
the cartridge from the holder; (4) withdrawing the holder ; 
(5) shooting till the store of cartridges is exhausted, after 
which only three operations are required for getting the fire- 
arm again ready for firing, namely, insertion of the cartridge 
holder, pushing down the cartridge, and withdrawing the 
holder. One peculiar feature of this arm is the entire 
absence of screws of any description. Two parallel ribs on 
the frame fit into corresponding grooves in the barrel, and 
these ribs, together with the lock catch, secure the barrel 
lock and frame together. When the pistol is loaded and 
ready to fire, the barrel and bolt are locked together, and 
during the first part of the recoil they move together to the 
rear, distance of about three-sixteenths of an inch, by 
sliding on the frame of the pistol. This movement unlocks 
the bolt, which, together with the empty cartridge case, then 
continues to recoil, compressing a spiral spring, which returns 
the bolt to its place when required. The cartridge case is 
thrown out of the receiver by coming in contact with a 
stud when moving in a rearward direction. 

While the bolt is in its backward position another cartridge 
is fed into the receiver from the magazine, and the forward 
motion of the bolt loads this cartridge into the chamber. 

The magazine holds the cartridges and is filled by means of 
a cartridge clip, each clip holding that number. The calibre 
is 7°63 mm., or 0°3008in. Single shots can be fired either 
slowly or in rapid succession, but the trigger must be released 
before another shot can be fired; this arm may therefore be 
more correctly described as semi-automatic, as opposed to 
automatic arms, which continue to fire as long as the trigger 
is pressed, and as long as there is ammunition left in the 
magazine. 

The next step in the advance of fire-arms was to design a 
gun that was capable, not only of loading, but of firing itself 
automatically when once started. It is surprising the number 
of arms of this type that have made their appearance of late 
years, some to fire from the shoulder, and most to fire from a 
stand of some description. 

This brings us to aclass of fire-arm, which though of the same 











Fig.66. 


SPANISH MAUSER RIFLE 


The English rifle, then, of the present day is the Lee- 
Metford slightly altered and modified, but as far as the 
subject before us is concerned it is the same. 

Figs. 66 and 67 show the modified form of Mauser as 
adopted by Spain in 1893, and is given here as an example of 
a magazine arm having the magazine under the bolt. The 
cartridges are lifted up by a spring and taken direct out of 


bore practically as the rifle fired from the shoulder, are 
called machine guns. ‘ 

The great things expected of the first machine guns do not 
appear to have been realised. As an example, in the 
Franco-German War, the mitrailleuse was a comparative 
failure. This arm consisted of a number of fixed barrels that 
fired roughly forty shots per minute, and the main principles 
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of its construction were not new—there are examples of guns 
performing the same functions in various museums probably 
a century or more older. Their failure to be in general use 
at that time may safely be attributed to the want of the 
accurate machinery necessary to produce them. However, 
the French mitrailleuse demonstrated beyond doubt the im- 
portant advantage in battle of being able to pour a shower of 
bullets on any spot, and this was further demonstrated in 
1885 on the Nile, in Lord Charles Beresford's action with the 
Soudanese ; the latter, in spite of their intrepidity, were 








of rapid-fire small arms the necessity became apparent for 
an arm that will not only load, but fire, automatically, a 
much longer stream of projectiles, at a greater speed of 
fire, without the necessity of turning a handle or of working 
a lever or such like. Among the latest examples may be 
noted the following:—Vickers’ automatic machine gun. 
This gun differs from the ordinary type of Maxim automatic 
gun in the main principle that the energy required for pro- 
ducing automatic working is derived from the gases escaping 
at the muzzle instead of from the recoil of the barrel, which, 
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SPANI€H MAUSER RIFLE 


unable to stand to their artillery in face of the incessant fire 
of his machine guns. 

After the Franco-German War several machine guns 
appeared, notably the Gatling, Nordenfeldt, and Gardner. 
The Gatling gun, invented by Dr. Gatling, was adopted in 
the English Navy, and appears to have done good work in cer- 
tain minor campaigns; it consists of ten revolving barrels, 
each barrel being fired as it arrives at a certain point of the 
revolution. 


shots per barrel per minute. It is somewhat surprising to 
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learn that eighteen men from the Rifle Brigade made a better 
score at targets with Martini-Henry rifles, in a given time, 
than a crew of eighteen bluejackets could with a Gatling. 
America adopted the Gatling gun, and we retained it in an 
improved form till it was superseded by the Gardner gun. In 
this gun the barrels are fixed, and are placed horizontally 
side by side. Volleys or single shots may be fired, according 
to the rapidity with which the crank handle is turned. 
These guns are made with either one, two, or five barrels, 
each barrel being capable of firing 120 rounds per minute. 


The rate of fire is 600 per minute, or 60) 


therefore, is a fixture; also in the fact that the travel of the 
lock is not controlled by a crank action, but is produced 
positively by the reciprocating motion of an action bar. The 
mechanism is worked altogether by two forces, namely, the 
pressure of the gas from the explosion of the charge, which 
moves an action bar to the rear, and the action of a strong 
spiral spring, called the action spring, which returns the 
mechanism and the action bar to the firing position. 

The -300 solid-action Maxim gun differs from the ordinary 


| type of Maxim, inasmuch as the energy required for produc- 
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PISTOL 


ing automatic working is derived from the gases escaping at 
the muzzle, similar to the Vickers’ just mentioned. The 
mechanism is worked automatically by three forces—the 
pressure of gas from the explosion of the charge, which 
moves an action bar to the front, and the action of two 
springs, called the action-bar spring and the clock spring— 
which respectively draw back the action bar and return the 
mechanism to the firing position. 

The Colt automatic gun of °30 calibre consists of one 
barrel attached to a breech casing, in which the mechanism 





bore. This vent is closed by a piston which fits in the gas 
cylinder surrounding the outer edge of the vent. The piston 
is pivoted to the gas lever, so that it adjusts itself to the gas 
cylinder, while the lever swings in a vertical plane. On 
pulling the trigger the shot is fired, and after the bullet has 
passed the vent, and before its exit from the muzzle, the 
powder gases expand through the vent upon the piston and 
gas lever, which in turn act on the breech mechanism, open- 
ing the breech, ejecting the empty case, and feeding a fresh 
cartridge into the carrier. The gas lever returning, forces 


| home the cartridge in the barrel, closing and locking the 


breech. If, instead of releasing the trigger, it is held back, 
the same operation will be repeated as long as cartridges are 
supplied, producing a continuous fire at the rate of 400 shots 
per minute. The hammer of this gun is also used asa piston 
for an air pump, which forces a blast of air into the chamber 
and through the barrel. This removes any residue or un- 
burned powder after the empty cartridge case has been ejected, 

The Hotchkiss automatic machine gun of -30 calibre— 
Fig. 70—consists of a single barrel screwed into the front of 
the receiver, which contains the operating mechanism ; below 
the barrel, and parallel to it, is secured a hollow cylinder, 
which is in communication with the bore through a port 
drilled through the barrel about 16in. from the muzzle, 
This cylinder contains a piston, on which are formed suit- 
able cams for operating the breech block, the firing mechanism, 
and the feed mechanism. On discharge, as soon as the bullet 
has passed the port above mentioned, the powder gas enters 
the chamber in the front end of the cylinder and throws the 
piston to the rear, where it is held by a sear. 

The piston engages with the breech block, and in its motion 


| opens the breech, extracts the empty case, and brings a fresh 


| cartridge into the loading position. 
| the piston is released, and as it moves forward under the 


By pulling the trigger 


| action of the mainspring it pushes the cartridge into the 





chamber, closes the breech, and fires. The cartridges are 
carried in flat brass feed strips containing thirty rounds each, 
and are about 15in. long. 

The feed mechanism consists of a feed wheel which engages 
in cams cut in the piston, and the teeth of this feed wheel 
engage in openings in the feed strip. Each backward and 
forward motion of the piston brings a fresh cartridge in line 
with the chamber, ready to be pushed home and fired. 

The gun is cocked for the first shot by drawing the piston 
back by means of a cocking handle, thus compressing 
the mainspring and withdrawing the breech block. The 
piston being held in its backward position by a stop, the gun 
is ready for loading. The gun is loaded by pushing a feed 
strip with cartridges into the feed block. The openings in 
the strip engage with the teeth of the feed wheel, which is 
now secured by the pawl engaging with the ratchet; thus the 
first cartridge is held in position preparatory to the operation, 
which brings it in line with the chamber and frees it from 
from the strip. The stop which arrests the piston at the end 
of its backward motion is pressed down by the feed strip, 
and so thrown out of action. This allows the piston to move 
forward a short distance, where it is held by the trigger, 
which engages with the sear. On pressing the trigger the 
piston is released, and under the action of the mainspring is 


| propelled forward, carrying with it the breech block ; this, 


in moving forward, pushes a cartridge out of the feed strip 
into the chamber. When the cartridge is home, the locking 
cam on the piston body brings the locking dog of the breech 
block to bear against the recoil blocks in the receiver, and 
the firing pin is driven against the cartridge cap by the tang 


| on the piston, thus exploding the cartridge. 


After the bullet has moved forward and passed the port 


| leading into the cylinder, the powder gas drives the piston 
| backwards, withdrawing the breech block with its extractor, 


| and injecting the empty cartridge case. 





| 


The piston is 
now held by the trigger, the mainspring is compressed, and 
the gun is ready for the next shot. The teeth of the feed 
wheel being engaged in the feed cams cut in the piston stem, 
each backward motion of the piston turns it one tooth and 
draws the feed strip forward, bringing another cartridge to 
the loading position. If the trigger is held back the piston 
is free to move forward again under the action of the com- 
pressed mainspring, and the fire will be continuous until all 
the cartridges in the strip have been fired. When all the cart- 
ridges are fired the strip falls to the ground, and the stop 
which held it down rises and holds the piston in its back- 
ward position, independently of the trigger. 

The first of this series of articles, of which this is the last, 
was published in our impression for May 10th this year. 
We have traced the development of fire-arms down from the 
earliest date to the present day. Obviously, it was out of 
the question even to mention a multitude of inventions and 


























Next appeared the Nordenfeldt rifle-calibre machine gun, 
which was adopted not only in our Navy, but in that of 
nearly every other nation possessing one. This gun has five 
barrels, side by side, like the Gardner, but is actuated by the 
backward and forward movement of alever. The mechanism 
is simple, strong, and durable, and its action most reliable. 
The rate of firing is 620 per minute, or 104 shots per barrel 
oer minute. 





“ This brings us down to the present time, in which days 
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for charging, firing, and ejecting iscontained. The cartridges 
are automatically fed into the gun by means of belts which 
are coiled in boxes readily attachable to the breech casing, 
and these boxes moving with the latter, the supply of 
cartridges is not disturbed by the vertical or horizontal move- 
ment of the gun. The automatic action of the gun is effected 
by means of the pressure of the powder gas in the barrel. 
This object is attained by a small radial vent in the barrel 
somewhat in rear of the muzzle, opening downward from the 





experimental weapons, many of considerable merit. We have 
had to confine our attention to those systems of construc- 
tion which have come into actual use. As we have stated 
at the outset, we have not written for the expert, but for 
those who, without caring for detailed information, yet take a 
good deal of interest in most ingenious, specialised 
mechanism, which has played an enormous part in the 
development and maintenance of national power, and has done 
not a little to settle the areas of particular Governments. 
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RAILWAY MATTERS, 


Last Friday the first of the electrically-equipped routes 
controlled by the Salford Corporation was opened to the public with 
a service of six cars, 

Tur City and South London Railway has been provided 
with some new and much-needed improved rolling stock, built by 
the Bristol Wagon Company, 

Tur Board of Trade inspection of the Stockport 
electric tramways was performed last week by Mr, Trotter, who 
expressed satisfaction with the manner in which the work has been 
carried out. 

Tur Sevastopol-Balaclava-Yalta Railway has been 
retarded owing to the inadequacy of the funds for carrying it out, 
and the difficulties presented by the mountainous country through 
which the railway would run, 


InTeREST has been revived at Wirksworth, which is on 
a branch terminus railway running from Duffield, in the Midland 
Railway scheme, for carrying the line through to Rowsley, and 
thus connecting with the through line to Manchester. 


Last Friday afternoon the brake van of the Highland 

Scotch express took fire between Inverness and Perth. Owing to 
the difficulty in obtaining water to quench the flames, the van had 
to run some miles on fire. Why water was not obtained from the 
tender we are unable to say. 
Tur first step in the arbitration case respecting the 
system of electric traction which is to be adopted by the Metro- 
politan and M etropolitan Extension Railways was taken on Monday, 
when the Hon. Alfred Lyttleton, K.C., M.P., sat at Whitehall, A 
postponement until October 29th was eventually agreed upon. 

Tur new loop line from Leeds to Harrogate, vid 
Wetherby, was used by the North-Eastern Company’s passenger 
trains for the first time last week, thus establishing an alternative 
route for Newcastle and the North. The route has been made 
possible by the doubling of the line from Crossgates onwards, 


We have received from Mr. F. H. Cheesewright, 
M, Inst. C.E , a map showing the proposed route of the scheme for 
a new express electric railway from London to Brighton. The 
proposed line is forty-seven miles long, and passes through the 
same towns as the Brighton company’s line, but is devoid of 
curves. 

A suGGEsi110N has been made for the construction of 
an electric tramway between Haslemere and Farnham, to connect 
two branches of the London and South-Western Railway, besides 
affording comraunication between Shotter Mill, Hindhead, Gray- 
shott, Headley, and other residential localities at present without 
any vehicular service, 

At the Watford Petty Sessions on Tuesday a passenger 
on the London and North-Western Railway was summoned for a 
breach of the railway bye-laws, but the case was withdrawn on 
the defendant paying the costs. The defendant got into the 
Seotch express in mistake, and pulled the passenger communi :ation 
cord to avoid being carried to Kugby. 


Tue mileage of the Missouri, Kansas, and Texas 
Railway has been increased 257 miles by building the San Antonio 
extension, 47 miles, and the Missouri Midland Railway § miles, 
and by consolidation with the Sherman Shereveport and Southern 
Railway, 201 miles, heretofore owned by the company, but 
operated under a separate organisation. 


Tur Central News says that early in the new year a 
compulsory scheme of retirement from active service at the age of 
sixty-five of all responsible officials and station-masters in the service 
of the North British Railway Company will come into force. Some 
time ago a superannuation scheme was perfected, and it is under- 
stood that all the officials about to be retired compulsorily will 
receive something like two-thirds of their present full pay. 


A Brxzao telegram states that as a train was leaving 
Lezama Station at one o’clock on Friday afternoon the boiler of 
the locomotive exploded. Many persons were killed and injured, 
The locomotive itself and several carriages were destroyed. The 
wall of a house near the railway collapsed, and several pieces of 
wreckage were hurled a great distance from the scene of the 
accident. Amongst the killed are the driver, stoker, and station- 
master. 

Tue Times learns from a trustworthy source that the 
Russians have decided to proceed at once with the construction of 
a railway to connect their Trans-Caspian line with the Persian pro- 
vince of Khorasan, This line will start from Askabad and be 
carried to Meshed, which is only a short distance from the Perso- 
Afghan border, and the construction is expected to be pushed 
— rapidly, ‘The line will enter Persian territory at Kette- 
chinar, 


Some time ago the Northern Pacific Railroad ordered 
twenty-six freight locomotives of the largest type for service in the 
mountains, Complaints are now made by the locomotive 
engineers and firemen that these engines are too big to be handled 
by the ordinary engine crew. Enagineers say that these monster 
machines cannot be kept “hot,” and a general demand has gone 
to the head of the mechanical department that two firemen be 
placed on each engine. 


Tur long-felt want of larger wagons for the transport of 
articles in the mass in Germany is on the way to be supplied. The 
Prussian Minister of Public Works has taken an energetic step in 
this direction, and has made the experiment with large goods 
wagons, each carrying 25 tons. According to the designs it seems 
that these wagons will not be much heavier than the existing small 
wagons, and that a saving of 27 to 40 per cent, will take place in 
the length of the trains, 


A ratLway is to be built this autumn between the 

ancient city of Bokhara and the Russian town which has sprung up 
around the station of the Transcaspian Railway, called ‘New 
3okhara,” says the Moscow ccrrespondent of the Standard. The 
line will be about twenty versts long, and will be constructed at 
the expense of the Amir of Bokhara, while the rolling stock will be 
supplied at the cost of the Transcaspian Railway, which, after re- 
imbursing itself, will hand over all proceeds of the new line to the 
treasury of the Amir. 


Negotiations by the London County Council for the 
acquisition of certain additional tramways have made further pro- 
gress. With the approval of the Board of Trade, notices have 
been served on the South London and the Woolwich and South- 
East London Tramways Companies for the acquisition of the 
portions of their undertakings which were authorised in 1880. In 
the latter case the authority claim to include an extension made 
in 1881, but this point the company refuses to admit, and the 
Board of Trade leaves open to legal decision. 


As showing the growth of the traffic on the City and 
South London Electric Railway, the fvllowing figures may be of 
interest :— When opened in 1890 the number of engines owned by 
the company was fourteen, and the number of carriages thirty. 
1 he number of engines owned by the company at the present time 
1s fifty-three, with 123 carriages, The receipts for the June half 
of 1891 amounted to £19,637, and the working expenses, £15,521, 
while for the June half-year of 1901 the receipts were £53,654, and 
the expenses £28,096 ; the number of train miles run in the half- 
year ending June, 1891, was 141,408, and for the same period of 
the current year 444,560 miles. The number of passengers 
carried, exclusive of season ticket-holders, in the June half of 1891 
5a ie and for the first six months of the current year, 
9,887,786, 





NOTES AND MEMORANDA. 


Prorgssor Vivian B. Lewes thinks that high-power 
gas will soon bea thing of the past, and that gas of 12 to 14 
candle-power will universally take its place, 


Ir has been found that when photographic dry plates 
are cut with a diamond on the side opposite the film, and then 
developed, the film turns dark along the edge of the plate to 
the breadth of a few millimetres. The film always develops first 
on the side next the glass, This effect has been traced to a 
momentary fluorescence along the line traced by the diamond, the 
radiation penetrating the plate. 


In several towns in Switzerland an automatic system 
of lighting and extinguishing the street gas lamps is being tried on 
a fairly large scale. A clockwork apparatus is provided for each 
lamp, and is wound up every fourteen days. Once within that 
time, at least, lamps lave to te cleaned, and the lighting hours 
changed ; so, without extra expense, the winding and time changing 
can be attended to by the lamp cleaner. 


Tue net profits earned by the eight London water 
companies during last year amounted in the aggregate to over 
£1,000,000, made up as follows :—New River, £263,071 ; Lambeth, 
£155,016 ; East London, £144,542; West Middlesex, £119,545; 
Kent, £117,844; Grand Junction, £103,324; Chelsea, £90,012; 
Southwark and Vauxhall, £65,841. Only the Lambeth, East 
London, and Chelsea companies showed increases. 


For insulating armature stampings blacklead has been 
found a sufficiently bad conductor, and is moreover cheap and 
easily applied. M. F. Leconte, in the # etricien, finds that it gives 
4 per cent. increase in the quantity cf iron which can be packed in 
any volume—compared to paper iasulation—and that 4 per cent. 
less watts were wasted in running a small graphite-insulated 
armature on open circuit than when paper-ii su'ated. 


An idea has in some strange way arise that water gas 
when mixed with coal gas renders it less fitted fur use with incan- 
descent mantles ; and the reason given for this is that the calorific 
value of the water gas is only some 300 B.T.U., instead of the 
500 to 600 B.T.U. given by ordinary coal gas. This, says Professor 
Vivian Lewes, is a total fallacy, and only means that intelligent 
attention has not been paid to the air supply of the burner. 


Ir is proposed to build a concrete arch bridge, of 165ft. 
span, over the river Nolan, in Spain, near the city of Oviéde. 
The structure will be hinged at the crown and springing points. 
The arch is segmental in form, 165ft. span and 18ft. Yin. rise from 
the centre of the crown hinge to centre of the springing-line 
hinge. At these two points the depth of the arch will be the 
—, 7 ag 7in. ; but midway between these points the depth will 
be 4ft. Sin. 


Tue filament of an incandescent lamp is thrown into 
rapid vibrations in the cold state by the slightest disturbance. 
When the lamp is burning the oscillations rapidly die away. This 
is not due to a loss of elasticity, but is probably due toa magnetic 
damping effect. The incandescent filament may be kept in a 
state of vibration by the simple device of bringing a magnet into 
its neighbourhood, provided that either the lamp or the magnet 
are fed by an alternating current. 


Wi1H pure water gas consumed in an Argand burner 
it is quite possible to produce the same amount of light from an 
incandescent mantle as is obtained with the same mantle on an 
atmospheric coal gas burner of the usual type, consuming a 
mixture of coal gas and air; the reason being that, as the water 
gas gives a non-luminous fiame, no previous admixture of air is 
necessary, and the gas burns where it comes in contact with the 
atmosphere—the whole of the heat being utilised to raise the 
mantle to incandescence. 


At the last half-yearly meeting of the South Metro- 
politan Gas Company it was stated that, although the standard 
illuminating power had been reduced to 14 candles, the returns 
from the testing stations of the London County Council showed 
that the gas sent out still had an illuminating power of over 
15 candles, and that this unnecessarily high-quality gas continued 
to be made owing to the fact that the company’s engineers had 
not yet learned the conditions necessary for the economical pro- 
duction of the 14-candle gas. 


Part of the report on the condition of the old Brooklyn 
Bridge, about which there was considerable excitement lately 
owing to the fracture of some of the truss suspenders, has been 
made public. Messrs, E. Duryea and J. Meyer state that they 
believe the present margin of safety to be so small that the neces- 
sity for repairs is very urgent, and have suggested means by which 
the safety can be increased without materially interfering with 
traffic, at a comparatively small cost, This report will be submitted 
to other eminent engineers, and their advice obtained before 
further proceedings are taken. 


THE construction of electric haulage plant for the 
Miami and Erie Canal has been commenced. The boats will be 
towed by trolley cars running on a standard gauge track laid 
on the tow-path. The motor cars will be equipped with 150 
horse-power motors, and will be capable of hauling ten heavily- 
loaded canal boats at a speed of ten miles an hour. This speed 
will not be maintained, however, the State charter stipulating a 
maximum speed of four miles per hour, The cars will be 7ft. 10in. 
long, and will be about 54ft. high from the floor to the roof. 
Each of the cars will weigh 30 tons. They will be operated from 
fourteen sub-stations along the route. 


Tue export of German machines to foreign countries 
has increased, but the import of foreign machines into Germany 
has also increased. In 1900 the import of machines of all kinds 
amounted to 2,179,770 cwt., in value £3,850,980, compared with 
1899, 2,067,342 cwt., in value £3,219,912. The imports of 1900 
therefore show an increased weight of 112,428 cwt., or 5°4 per 
cent., and in value of £631,068, or 19°6 percent. The export of 
German machines amounted in 1900 to 5,171,115 ewt., with a 
value of £8,878,034, compared with 4,846,773 cwt., in value 
£8,724,020. The export has increased in weight by 324,342 cwt., 
or 6°7 per cent., and in value only £154,014, or 1} per cent. 


EXPERIMENT shows that Réntgen rays may be produced 
directly in air, and outside the Crookes vacuum. M. A. Rodon 
finds that they are produced under the sitnultaneous action of 
ultra-violet rays and of an electric field. If an electric field is set 
up between the plates of an air condenser and a pencil of ultra- 
violet rays is directed on to one of the plates, Riintgen rays are 
produced, These rays are propagated along the same direction 
as the lines of electric force of the field. They are not emitted 
in other directions, They possess greater activity when the 
direction of the lines of force of the field is the same as that 
of the propagation of the ultra-violet radiation, that is, when 
the illuminated plate of the condenser is the negative one. 


A new point in rating has arisen at Norwich, 
where the valuers engaged to reassess the city property have 
increased assessments by rating movable machinery, which 
hitherto has not been rated. The matter will _ most hardly 
upon small power users who take current from the local electricity 
company to drive small plant. Nearly every trader and manu- 
facturer in the city will be affected, and the Chamber of Cc ce 
has taken action with a view to fighting a test case in the Law 
Courts. It appears, says the 7'imes, that the procedure is within 
the law, but out of thirty-six Chambers of Commerce applied to, 
it has been found that at only one other town has this principle 
been carried out in fixing assessments. The city manufacturers 
have raised a guarantee fund with which to prosecute an appeal. 








MISCELLANEA 


THE entrance to the river Dnieper has been deepened to 
17}ft., and it has been decided to continue the dredging down to 
20ft., but the work has been suspended. 


A NEW electrical laboratory and Réntgen ray room has 
been opened at Westminster Hospital. The cost of building and 
equipping was £1000, which was covered by private donations. 


WE note among the latest list of distinctions in con- 
nection with the South African war that the Companionship of the 
Order of the Bath has been conferred upcen Lieut.-Colonel R. E. B. 
Crompton. 


A scHEME for increasing the loading berths in Odessa 
Harbour and improving the shelter of the port has been matured 
by the Port Committee, and is about to be submitted to the 
Imperial Government. 


ARRANGEMENTS have been made for conveying the 
Russian mails over the Georgian Military road across the Caucasus 
range between Vladikavkaz and Tiflis by motor cars, in place of 
the former method of post horses changed every ten miles, says the 
Moscow correspondent of the Standard. 


Tue firm of Siemens and Halske have received the 
order for lighting Odessa by electricity, and they are erecting 
a central power-station and putting up standards as quickly as the 
work can be done. Upon completion of the works, and when in 
full working order, they will be taken over by the town. 


Ir is proposed by the Bradford City Council to con- 
struct a new reservoir at Angram, so as to add materially to the 
stock of water. The waterworks engineer maintains that a storage 
of 2520 million gallons is needed, whereas there is only available at 
present a capacity of 1660 million gallons. The estimated cost is 

? 


In 1898 the Russian Government, on closing Sevastopol 
as a mercantile port, expropriated the Russian Steam Navigation 
Company’s docks, giving the company in exchange a large piece of 
ground in Odessa Harbour. On examination the ground proved 
unsuitable for the construction of a graving dock. It was therefore 
decided to construct a basin and provide a floating dock. This has 
been done, and the dock is under construction at Fiume. 


A verticaL boiler at the works of Joseph Rogerson 
and Sons, Burslem, burst on Saturday, killing a girl and injuring 
five persons, one of whom afterwards succumbed. The boiler was 
used for driving a chaff-cutting engine. Two loud reports were 
heard, and the boiler, weighing between two and three tons, was 
seen to sail bodily over a block of houses and to fall in a street 
about fifty yards away. There it struck a girl, who was killed 
instantly. 


THE Morley Memorial College, for working men and 
women, which has for the past twelve years rendered good services 
in educating the working classes, is making an appeal for funds to 
carry on its work. Instruction is given in literary and scientific 
subjects, and in such technical subjects as can be dealt with in class 
rooms with ordinary lecture-room apparatus. The college does not 
compete with the large polytechnics in subjects that require work- 
shop fittings, machinery, &c. 


Brrore ’Change closed to-day—Thursday—in Birming- 
ham, telegraphs our Midland correspondent, it was officially 
announced that the Unmarked Bar Iron Association had met, 
under the presidency of Mr. Jabez Lones, and advanced prices 
5s. per ton, bringing the standard up to £7. The new Gas Strip 
Iron Association also held a meeting, and advanced prices frem 
£6 17s. 6d. to £7, or 23. 6d. per ton. The membership of the 
Association is steadily increasing. 


Durtine the last two years the price of platinum has 
been steadily advancing, and in America now exceeds that of fine 
gold, having reached as high as £4 4s. an ounce. This is a little 
more than double the price quoted in 1895, when it reached about 
the lowest point in recent years, £2 an ounce, The demand is 
somewhat in excess of supply, and it is believed that the price will 
continue to advance. There is also quite an active demand for the 
associated metals, osmium and iridium, for use in the manufacture 
of incandescent gas burners. 


Some sensation has been caused by the alarming 
reports in the daily Press with regard to the experience of the 
torpedo-boat destroyer Crane. According to the 7imes, the vessel 
accompanied the Portsmouth flotilla to Portland on Tuesday, and 
returned during the night to Portsmouth. While on the last cruise 
she shipped some heavy seas, which caused her deck plates to 
buckle, and on the run to Portland she again experienced bad 
weather, which so developed the defect as to necessitate her return. 
On Wednesday the vessel was surveyed by Dockyard officers, and 
it is probable that she will have to be paid off for repairs. 


THE United States torpedo boats Nicholson and Por- 
poise were both launched from the Lewis Nixon Shipyard, 
at Elizabethport, New Jersey, on September 23rd. The first- 
named is one of the largest boats of this class built by the Govern- 
ment. She is 185ft. long and 200 tons displacement, and her 
guaranteed speed is 26knots. The Porpoise is the fourth of the six 
Holland submarine boats building in this yard. She is 64ft. din. 
long, 11ft. 9in. beam, and is equipped with a 160 horse-power 
gasoline engine for surface running, and a 70 horse-power electrical 
motor for submarine work. She is designed to make 10 and8 
knots respectively with these engines. 


APPLICATION is to be made by the Birmingham Water- 
works of the Elan Valley for extension of time to complete the great 
undertaking. The transformation into a populous valley of a solitude 
isa remarkable one. The administration is quite a paternal one. 
Schools, churches, chapels meet the educational and religious 
needs of the thousands employed, and trains at stated hours take 
the children to the schools and fetch them for home again. Post- 
office, hospital requirements—in fact, all requirements are to be 
found there, and few townships of older growth with their boards 
and councils can give such a clean sanitary sheet or so good a 
moral report as the valley which Birmingham controls. 


Durine the steam trials of the Medway destroyer 
instructional flotilla off the Nore on Thursday, the 3rd inst., a 
collision occurred between the torpedo boat destroyers Angler and 
Salmon, and a calamity was narrowly averted. During the pro- 
gress of a race the stern cf the Salmon was struck by the Angler. 
The Angler, according to one account, was found to have had her 
plates on the starboard side cracked for about 3ft. abaft the ward- 
room, nearly the whole of her deck tackle aft either swept away 
or unshipped, and her propeller damaged. The Salmon has sus 
tained more serious damage, having been pierced in four places 
above the water-line, and in one below, the water having reached 
her stokehold. 


Tue first meeting of the newly formed Engineering 
and Metals Section of the Chamber of Commerce was held this 
week. The following were elected as officers and Executive Com- 
mittee of the Section:—Chairman, Mr. H. Smith-Carrington, 
Armstrong, Whitworth and Co., Limited ; deputy chairman, Mr. 
Joseph Stubbs; honorary secretary, Mr. Joseph Nasmith. In 
addition to these one representative from each of the following 
firms was appointed a member of the Executive Committee :— 
Joseph Adamson and Co., Limited; Browett, Lindley and Co., 
Limited ; Fletcher Russell and Co., Limited ; George Saxon ; John 
Hetherington and Sons, Limited ; Horsfall and Bickham, Limited ; 
B. and S. Massey, Limited; William Muir and Co,, Limited ; 
Royles L‘mited, 
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Toronto News Co., 4%, Yonge-street, Toronto. 
UNITED STATES OF AMERICA.—InreRnationaL News Co., 88 & 85, 
Duane-street, New York. 
Susscription News Co., Chicago. 
STRAITS SETTLEMENTS.—Kaiiy any Watsu, Liurrap, Singapore. 
CEYLON.—W1saYaRTNA AND Oo., Colombo. 











easter 


SUBSCRIPTIONS. 


Enornemr can be had, by order, from any newsagent in town or 
TH untry, at the vartous railway stations ; or it can, if preferred, be 
supplied direct from the office on the following terms (paid in 
advance) :— 
Half-yearly (including double number) . . £0 6d. 
Yearly (including two double numbers).. .. £1 0d. 
O.orn Reapine Casms, to hold six issues, 2s. 6d. each, post free 2s. 10d. 


If credit occur, an extra charge of two shillings and sixpence per annum 
will be made. 


Foreign Subscriptions will, until further notice, be received at the rates 
given below. Foreign Subscribers pa: in advance at these rates 
will receive Tax Enorngrr weekly and post free. Subscriptions sent 
by Post-office Order must be made — to Taz Enoineme, and 
accompanied by letter of advice to the Publisher. 


14s. 
9a. 


—_ PaPER — ea | Tuck Para Sm. -" 
Half-yearly . . -yearly .. . 
Yearly rage =- 6&1 lés. Od. | Yearly .. — . £2 Os. 6d. 


(The difference to cover extra postage.) 


ADVERTISEMENTS. 


pw The charge for advertisements of four lines and under is three 
shillings, for every two lines afterwards one and sixpence ; odd 
lines are charged one shilling. The line averages seven words. When 
t an inch or more, the charge is 10s. per inch. 

All single advertisements from the country must be accompanied by 





a Post-office Order in : eo Alternate advertisements will be 
inserted with all practical regularity, but regularity cannot be guaran- 
weekly adv ts are taken 


teed in ha gee case. All ex 
subject to condition. 


Advertisements cannot be inserted unless delivered before 
Six o’clock on Thursday evening; and, in consequence of 
the necessity for going to press early with « portion of the 
edition, ALTERATIONS te standing advertisements should 
arrive not later than Three o'clock on Wednesday afternoon 
in each week. 

Letters relating to Advertisements and Oo ee eet the 
Paper are to be addressed to the Publisher, Mr. Sydney White ; all ether 
letters to be addressed to the Bditor of Tum Encivemr. 


Telegraphic Address, ‘‘ENGINEER NEWSPAPER, LONDON."’ 








PUBLISHER'S NOTICES. 


*,* Latest TYPES OF THE BRITISH FLEET.—Our two-page coloured 
Supplement, representing H.M. ships Formidable, Drake, and 
Albatross, may be had, Y cs on superior paper, upon a roller, 
price 1s., by post 1s. ld. 





*,* If any subscriber abroad should receive THE ENGINEER im an 
imperfect or mutilated condition, he will obli y Ligon Repay 
y ani oe of the i to the Publisher, with the name of 

throug whom is obtat Such ¢ ; 
p fay song can be pont = y ® obtaining the paper direct from 
28 office. 
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TO CORRESPONDENTS. 


*," In order to avoid trouble and confusion we find it necessary to 
“correspondents that letters of inquiry addressed to the public, and intended 
on te cane a tte ea ak 
envelope ly directed writer to himsely, and stamped, in 
that answers received by us may be forwarded to their destination. No 
notice cam be taken of sommunteations which de net comply with these 
instructions. 

*,* All letters intended for insertion in Tos Encinume, or 
questions, should be u the name and address of the writer, 
not necessarily for ication, but as a prog af good faith. No notice 
whatever can be of anonymous communications. 

*,* We cannot undertake to return drawings or manuseripts ; we must, 
therefore, request correspondents to keep copies. 


R. C. (Kellitt-road).—We are much obliged by your letter. 

J. J. (Dunedin).—Your invention contemplates the construction of 
embankments, storing tidal water, and using it to work waterwheels. 
All this was done centuries ago. Have you ever considered what the 
cost of such embankments would be? 

J. L. B.—The book you want is ‘‘A Manual of Marine Engineering,” by 
A. E. Seaton, published by C. Griffin and Co. e cannot recommend 
a better book on land engines than D. K. Clark’s “‘ Treatise on the 
pe oy Engine,” which you can obtain through any scientific book- 
seller, 

R. L. (Dundee).—We have not published any lithograph of a beam engine 
likely to suit your purpose, but you will find several woodcuts of such 
engines in our back volumes, which are, no doubt, in your Public 
Library. You will find numbers of engravings of beam engines in 
Bourne's ‘‘ Treatise on the Steam Engine.” 

E. A. (Itchen).—(1) We have repeatedly answered your question about a 
rolling wheel. Any point in that wheel describes a curve called a 
cyeloid. Cut out a small wheel in thin wood, stick a pencil in a hole, 
hold a piece of white cardboard against it, roll the wheel along a table, 
and you will draw the curve. (2) We cannot identify the lathe. 

W. H. H. (Braintree, Massachusetts).—We are obliged by your letter. 
* Lean’s Reports " are well known in this country. The whole theory 
of the Cornish engine has been dealt with over and over again. The 
reason why the engine was economical has been fully set forth many 
years ago in our pages. Various patents have been taken out for 
applying the Cornish cycle to crank engines. 

D. H. 8.—No doubt the big boi)er has an advantage in that it holds more 
water for climbing hills, but this advantage disappears when the hill 
is along one. The reasons why the Senne ballet is more powerful than 
the small boiler we have, we think, fully stated. There is a larger 
grate, a larger fire-box, and a much larger amount of tube surface at 
the fire-box end of the boiler. The extension of the surface at the 
= end is more serviceable as a feed-water heater than as a steam 
maker. 

OpsERVER.—The London County Council can employ itself much better 
than in testing smoke-prevention devices at the cost of the metro- 
politan taxpayer. There is not and cannot be any such thing as a 
** best smoke preventer.’ The variation in the conditions of combus- 
tion are endless, and no one system can suit them all. Quite recently 
a case came under our own notice in which the substitution of a better 
coal for a worse resulted in the complete stoppage of a very large plant 
for some hours because steam could not be kept up, the smoke-pre- 
=e plant suitable to one kind of coal being quite unsuitable to 
another. 








MEETING NEXT WEEK. 


Tue InstiITUTION Or MINING AND MetaLLurGy.—Thursday, October 
17th, at 5 p.m., at the rooms of the Geological Society, Burlington House, 
Piccadilly, London, W. Papers, ‘‘Gold Mining in Egypt,” by C. J. 
Alford, Member of Council; “‘ A Method of Testing Cyanide Solutions 
containing Zinc,” by Leonard M. Green, Assoc. R.S.M.; ‘‘ Note on a 
Curious Occurrence of Gold,” by B. H. Bennetts, Associate. 
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RECIPROCITY. 


Ir is probably not too much to say that at this time 
the eyes of the civilised world are turned on Mr. Roose- 


velt. The commerce of the nations is in a state of 
unrest. No trader in any country is quite sure of what 


will happen next. The situation is largely controlled by 
the United States ; and the United States may be or may 
not be controlled by Mr. Roosevelt. Mr. McKinley had 
a short time before his death not only realised conditions, 
and foresaw the coming commercial position, but he had 
spoken his mind in public. His words have often been 
quoted ; their purport was very simple and pregnant. Ina 
sentence, the country that cannot sell cannot buy. Quoting 
from a Washington correspondent of the Times, ‘‘ The 
McKinley of 1890 would have regarded almost as pro- 
fanation the suggestion that it was profitable to provide 
a market for the products of European factories, the 
McKinley of 1901 knew that it was an economic neces- 
sity that this should be done. Holding as rigidly as 
ever to the principle of Protection, he still saw the 
benefits to follow from reciprocal trade arrangements. 
He was wise enough to see, to quote from his Buffalo 
speech, that ‘isolation is no longer possible or desirable.’ 
The period of exclusiveness is past. Commercial wars 
are not profitable.” Protection has been carried in 
the United States to such a length that it has 
become almost impossible for the native of the 
United States to buy anything that is not made or 
grown in his own country. The development of manu- 
facturing businesses has, from various causes, advanced 
at such a pace that Mr. McKinley regarded the situation 
“‘with alarm.’ Indeed, the position is one not contem- 
plated by the older school of political economists, and no 
man can foretell the end with certainty. 

Let us, to make things clear, suppose that the United 
States succeeded in killing the manufacturing trade of the 
rest of the world. That, in one word, the American 
nation became the sole producer, everything the rest of 
the world wanted being made or grown or mined in the 
United States. The direct result of this position would 
be either that the manufacturers and agriculturists and 
mine owners of North America would have to give their 
commodities away, or else the remaining population of the 
world would perish. Under these conditions, no one out- 
side America would have anything to-give in exchange for 
corn and iron and cotton and coal. Whatever other 
results might be produced, it is certain that the export 
trade of the United States would cease to exist. Now it 
is, of course, clear that the conditions which we have 
sketched could never exist in practice; but it is equally 
certain that they may be approached. In other words, 
the greater the effect which the development of American 








trade has in ruining the trade of other nations the 
more will the export trade of the States be diminished. 
It is easy, pushing this line of reasoning a little further, 
to see that there is some point, which attained, marks the 
maximum profitable export trade that the United States 
or any other important country can do. Putting the 
matter into a nutshell, the wealthier any nation is the 
more it can buy; and the ruin of Europe would mean 
disaster for the United States. We are strongly of 
opinion that President McKinley had fully mastered the 
truth. Quoting once more from the Times :—“ Recently, 
and for many months before his death, the man who died 
was not the high tariff protectionist who had drawn the 
McKinley Tariff Act of 1890, or even the same McKinley 
who was elected President in 1896 to repair the ravages 
wrought by the Wilson low tariff. It remains to be seen 
whether President Roosevelt is equally clear, and whether, 
having grasped the facts, he will be able to adopt the 
right policy.” 

The position in the United States is very peculiar. 
Production, fostered by an astounding tariff, has apparently 
overtaken home demand. The system of two prices is 
being adopted. Roughly speaking, the duty on imported 
machine tools is 40 per cent. ad valorem. The American 
maker sells a lathe to an American customer for £280. 
He sells the same lathe in this country for £200. The 
lathe costs the maker, say, £200. He is well content to 
clear £80 on the two. We need not stop to explain the 
advantage which the possession of a second market 
gives the manufacturer. The English trade represents 
a species of equaliser or fly-wheel to steady his produc- 
tion. When the home trade falls off a little, he does not 
shut up his shops or discharge his men. He sells else- 
where at cost price or a little under. He can afford to 
take less than cost price for a large percentage of his 
goods. There is sound reason to believe that at the 
present moment the American manufacturer is making 
little, if any, profit on his export trade. Enormous profits 
on the home trade suffice to recoup him. In the United 
States, however, there can be no doubt that a demand is 
arising for a change. Reciprocity isin the air. Every- 
one is talking of it, Germany, Russia, France, Austria, 
our own Colonies. The purchasing people in the United 
States begin to grumble. They begin to fear that they 
will be ground under the iron hoofs of the trusts. 
They begin to see that it is not wholly good that 
they should pay very much more for commodities than 
do any other people on the face of the earth. They 
begin to understand that the enormous profits made by 
American millionaires come out of the pockets of the 
nation, not of the foreigner; and, quite naturally, they 
look with favour on a reduction of the tariff. On the 
other hand, the manufacturer, panting for new markets, 
finds them scarce and difficult. All trade is in reality barter. 
In other words, an exchange of commodities. Unless 
the exchange can take place on terms in the main 
equitable, it cannot take place at all. In one word, Pro- 
tection kills external trade. That is its object in life. It 
was for that purpose it was invented ; and the American 
trader is beginning to understand this, and to see that if 
he wants to sell his wares abroad, he must be content to 
receive the wares of other manufacturers at home. 

There is one aspect of Mr. McKinley’s utterances 
which has apparently been overlooked ; at all events, it 
has not received the attention which it deserves. As 
matters stand now the United States exporter is virtually 
in receipt of a bounty. That is to say, he can get so higu 
a price for his wares at home that he can afford to sell 
abroad at a very small profit indeed. If the tariffs were 
reduced bodily all round, without any alterations in its 
mode of application, the bounty would be lost. But 
we gather that Mr. McKinley had it in his mind 
that, while the tariff was reduced, it would not be 
impossible that the bounty system should continue. 
In the first place, a reduction in the tariff would 
be largely recouped by the augmented import trade, and 
there would in any case be an enormous sum available 
for conferring a bounty directly on all goods exported. 
To return to our hypothetical lathes, let us suppose that 
the manufacturer had to sell at home for £240 instead 
of £280, and to sell in England for £200. He would lose 
half his profit. If, however, the State gave him a bounty 
of £40 on every lathe he sold abroad, he would be as well 
off as ever. The United States would still pay the mant- 
facturer, but not at all in the same way. Under the exist- 
ing system the user of the lathe in the United States 
has to pay £80 instead of £40. Under the new system he 
would pay only £40, while the remaining £40 would 
be extracted from the pockets of the multitude. It 
remains to be seen whether or not the new conditions 
would be more or less favourable to this and other 
European countries; we believe that it would stimulate 
the American export trade, and that Mr. McKinley held 
the same faith. The clamour for reciprocity is not 
perhaps wholly wise. We are quite certain that it will 
not be favoured in the United States because it can do 
this or any other country save America good. 

There is yet another factor in the situation to be con- 
sidered. At the present moment American trade is being 
pushed in various foreign markets, not by manufacturers 
alone, but by the whole force of the nation. The United 
States consumer is taxed, and that heavily, in order that 
the producer may flourish. In this country the pro- 
ducer has to stand alone; the State does not help him in 
any way. On the contrary, it hampers him. He is 
hampered by the trades unions in quite a legal way, to 
say nothing of illegalities. He is hampered by the 
Board of Trade. He is hampered by the Factory Acts. 
A new railway or new tram line cannot be made without 
incurring enormous parliamentary expenses. Wonder 
is expressed that capital is not more freely invested in 
the country in manufacturing concerns. The wonder is 
that so much of it finds its way into trade. We have 
held our own up to the present, and we have no doubt 
that we shall continue to hold our own. Germany;sup- 
plies an object lesson as to the fruits of over-trading. 
But it must be admitted that we are heavily handi- 
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capped, and we fear that reciprocity, if it means a 
reduction in the United States tariff, may be by no 
means an unmixed blessing to Great Britain. 


THE QUESTION OF SUBMARINES, 


Le Yacht has recently published a curious article on 
submarines. It begins by affirming that we over here 
are much more nervous about submarines than we will 
admit, and then goes on to cast doubts upon the efficacy 
of the *‘ antidote,” recently tested before the Lords of the 
Admiralty, and fully described and illustrated in a 
subsequent issue of THe ENGINEER. We cannot quite 
make out whether Le Yacht's naval expert, a Monsieur P. 
le Roll, is under the impression that the antidote is merely 
a paper invention of THe ENGINKER’s, to stimulate the 
nervous; but he remarks with emphasis that it is ‘‘ scarcely 
necessary to refute such a yarn.” Having said this he 
proceeds to ‘“refute”’ at length, and if the result does 
not add directly to the sum of our knowledge, indirectly 
it indicates how the wind is blowing. For the plainest 
inference we can draw is that even French enthusiasts 
are getting a little doubtful about the omnipotence of 
submarine boats for practical work. 

M. le Roll’s argument is hydra-headed and ingenious. 
Brietly it comes to this. Itis impossible to suppose that 
a submarine would wait for a destroyer to arrive and 
destroy her. Spar torpedo boats let off torpedoes at 20ft. 
without inconvenience, but when a boat is submerged 
then the case is altered, and something unpleasant might 
result from an explosion fifty yards away. This, 
en passant, admits for the antidote more than is claimed 
for it here, so the only head of the argument demanding 
consideration is the claim that the boat would not 
wait. Here we fail to follow. Putting aside the fact 
that the periscope is an excellent and exact guide to the 
submarine’s whereabouts, there are a variety of other 
facts demanding consideration. It is the ideal boat, not 
the real one, that pops up and goes down again in a 
second ; the real takes time about it. A destroyer has 
about quadruple the speed of a submarine, and a ship, 
anticipating attack, would certainly lie with nets out, and 
a crowd of picket boats and so forth round her, all able 
to chase the periscope, or—if no periscope were used— 
certain, some of them, to be in the neighbourhood of the 
emerging boat. There is a tendency on the part of our 
neighbours to ignore the fact that it is only under such 
conditions as these that a submarine is likely to find her 
quarry—French naval manceuvres and submarine 
salutations to the Tsar notwithstanding. 

There is also another little matter, and that is the 
effect on submarine warriors of knowing that they may 
get hung for their pains. In the old days fire-ships were 
rendered nearly innocuous by this simple remedy, the 
anticipated hanging as a result of capture rendered many 
a fine opportunity abortive by the nervousness engen- 
dered. M. le Roll talks glibly about submarines firing at 
400 metres, and being very careful not to fire inside 100, 
jest they perish in their own explosion. This is very 
pretty in theory; in practice it is almost impossible to 
gauge distances so nicely, apart from the fact that the 
natural tendency of every torpedoist is to seek a range at 
which there shall be no chance of a miss. That range 
is certainly not 400 yards for a submarine, able probably 
to see nothing but some masts, or, rather, to have seen 
them previously to diving, and guessing the distance and 
direction. Rather, we think, the more generally accepted 
view will obtain that the submarine, having caught its 
hare, will have to go very close to cook it and accept 
damage from the explosion. After the deed the sub- 
marine is, in theory, to rise, hoist a white flag, and either 
go home in peace or gracefully surrender to what is left 
of the battleship, or to a consort of her. The gentle 
Boer has shown himself an adept at tactics of this sort, 
usually—despite assertions to the contrary by the pro- 
Boers—with success. In case of a naval war with 
France there would not, however, be the same frantic 
desire to make war with kid gloves; and the naval tem- 
perament is not of a sort to do it were it demanded. 
Above-water torpedo men accept as one of their risks 
that while afloat they will probably be shot at, white fiag 
or no white flag, in the intense excitement of a torpedo 
attack. They, however, do not propose to sojourn 
with the destroyed after the attack. We are con- 
vinced that submarine boat work will be singularly 
unhealthy on the lines that are assumed. 

We do not mean by this to imply that, in the early 
stages of the war, we should act on a ‘no-quarter-to 
submarines” principle. We area tender-hearted nation, 
and submarines, if effective, will, no doubt, be accepted, 
like train wrecking in South Africa—to begin with. But, 
if anything like the success dreamed of by the French 
were reached, there is a strong probability that sterner 
measures would be adopted. We, too, are not the only 
nation with whom France might be at war. There is 
Germany, for instance. In the war of ’71, Germany 
quickly stamped out guerilla warfare and train wrecking 
by merciless severity, and the torpedoing of a single 
German ironclad by a submarine would almost certainly 
be followed by a refusal to recognise submarines as bel- 
ligerents. Further contemplation of the results of such 
a course may be postponed till submarines succeed else- 
where than on paper, but the prospect will have to be 
faced when success is attained. 

As we have said, even the enthusiasts across the 
Channel are apparently a little sceptical of the vaunted 
success. The anxiety to discount our “antidote,” the 
arguments that the claim that the Holland type is 
superior to any French one must be wrong, all indicate 
it. Says M. le Roll :—“ In spite of all their sneers at our 
submarines, English sailors must recognise that they are 
far from possessing the experience in material and 
personnel which we, the inventors (sic) have spent a 
dozen years in acquiring. It is hardly likely 
that our neighbours can make great progress in this 
branch. They always imitate us—it is a fact which a 
good number of English engineers have themselves 





impartially recognised—they lack the inventive skill of 
our compatriots, the talent, kc. kc.” It is all very pretty 
and pathetic, but it is certainly not evidence of any rea 
faith in submarines of French construction. And it 
discounts a good deal the concluding statements :—‘‘ After 
the success of the Zédé at the last naval manceuvres, and 
that of the Morse at Admiral Fournier’s recent inspec- 
tion, our submarines have attracted the attention of all 
naval nations by going to salute the Emperor of Russia 
at Dunkirk. In fine, the Narval, the Morse, and the 
Algerien have at Dunkirk taken place beside our other 
naval units, they no longer lack any practice, any 
solemnity (sic). They have, then, acquired the right to 
be included in our navy, and this is the best proof of 
their military value. This, without possibility of contra- 
diction, does great honour to the French navy.” 

We have dealt with M. le Roll’s article at length, not 
because of its appeal to us to abandon our sceptical 
attitude towards these darlings of French newspapers, 
but because the style of argument is an interesting and 
instructive example of the French way of looking at sub- 
marines. As to the boats lacking nothing; well, history 
informs us that a certain French army lacked not a 
gaiter button. Those, however, who accepted the fact as 
a criterion of practical excellence were woefully dis- 
appointed when the test came. Something more than 
mere assurances are needed, and without presuming to 
contradict the final statement of M. le Roll, we submit 
that ‘* doing great honour to the French navy,’’ however 
pleasing, is not in itself a proof of practical utility. We 
are second to none in believing that the “ other units of 
the French navy put their war standard a long way higher 
than that.” 


THE INTERNATIONAL YACHT RACE, 


Srk Tuomas Lipton’s yacht Shamrock II. has been 
defeated after a close and exciting struggle for the cup 
carried away from this country just fifty years ago, by 
the schooner America. The competition possesses some 
scientific points of interest, altogether apart from sport, 
and from the belief felt, if not expressed, that Great 
Britain, ‘‘ the Mistress of the Seas,’’ ought to be able to 
excel America in the design, construction, and sailing of 
yachts, if in nothing else. The victory of Columbia was 
barely secured by the narrowest possible margin. The 
result of the three races sailed curiously confirms our 
forecast. If our readers care to turn to our impression 
for July 12th, they will find that we said that there 
was no reason to believe that Shamrock II. was a faster 
boat than Shamrock I. To that opinion we still hold. 
It is quite true that Shamrock II. fought a better fight 
than did Shamrock I. But it is also known that Sham- 
rock I. sailed much better on the Clyde this year than 
she ever did before. That Shamrock II. was unable to 
beat her predecessor in the trial races was explained on 
the ground that the new boat had not been ‘tuned up.” 
We venture to think that the hypothesis is not entirely 
satisfactory. 

It is said that Sir Thomas Lipton proposes to leave his 
yacht in America and to race her again next year. 
Furthermore, it is rumoured that the leading yacht 
designers in the country assert that it is not possible to 
improve upon the two Shamrocks. Mr. Watson will not 
design any more ‘90-footers.” All this may be taken 
for just what it is worth. It will be remembered, how- 
ever, that we said that finality seemed to have been 
realised in racing cutters; and this seems to be true 
unless a new departure in method is made. In the 
United States there were three ready to compete—the 
Columbia, the Constitution, and the Independence. The 
latter vessel appears to have been constructed as an 
entirely private venture ; and for some reasons not fully 
understood on this side of the water, her existence was 
practically ignored by the American clubs, and her owner 
has had her broken up. The choice of a competitor to defend 
the cup then lay between Columbia, which had beaten 
Shamrock I., and Constitution, a new boat. Much sailing 
took place, and, in the opinion of a large number of experts, 
Constitution is a better boat than Columbia. That was 
not our view. At the time we wrote we anticipated that 
Constitution would have been selected as the defender, 
and we said that the race would be sailed by boats which 
were worse instead of better than those which contended 
in 1899. Our forecast was, as we have said, not far 
from the truth. It is agreed on all hands that Columbia 
had been “tuned up” to perfection, and so far, her per- 
formance was no doubt a little better than it was in the 
first competition. But leaving the consideration of the 
comparative merits of the two boats, let us endeavour 
to arrive at some instructive deductions from their 
peculiarities. 

The prominent peculiarity of Sir Thomas Lipton’s yacht 
is that she requires a strong breeze to bring out her best 
qualities; at least it appears that that is the principle 
which Mr. Watson had in view when he designed her. 
We not infrequently find that the lines given to a hull 
are drawn without much knowledge of what really takes 
place when the ship is in rapid motion. Thus, for 
example, it is a matter of very small consequence, so far 
as speed in smooth water is concerned, what form is given 
to the bows of a torpedo boat. At moderate velocities— 
say eighteen knots or so—the water does not come in 
contact with her bows at all, a space of some inches 
intervening between her stem and the bow wave, and at 
high speeds her bows are lifted clean out of the water, 
and her action is more that of a spoon drawn over the 
surface of the sea than that of a knife cutting through it. 
Neither Mr. Fyfe, nor Mr. Herreshoff, nor Mr. Wat- 
son makes any mistake of this kind. They know per- 
fectly well that under a press of sail the wetted form of 
the entrance, run, and quarter of the hull is quite 
different from what it is when she is floating at anchor in 
smooth water; and acting on this knowledge, they 
endeavour to make the sailing lines of the hull the lines of 
least resistance. At this point we come to the question 
of scientific interest. It has been laid down by Froude, 





and accepted almost without a murmur, that the resist. 
ance offered to the motion of vessels is due to the friction 


1 | of the water on their sides, and to the formation of eddies, 


It is obvious, therefore, that, ceteris paribus, that hull 
will have least resistance which has least skin friction. 
and from this we may deduce that the hull with the 
smallest wetted surface will have least resistance. We 
do not know in the least what the relations of the wetted 
surfaces of the two yachts are to their sail area. It ig 
even possible that no one does know. We have already 
pointed out in a previous article that the displacement 
of a cutter yacht increases as she heels over; and as we 
have explained why, we shall ask our readers to accept 
the statement now as proved, without further demonstra. 
tion. Those who have followed the description of the race 
will not have failed to remark that Columbia is intended 
to be a stiffer boat than Shamrock II.; that is to say, 
she is sailed more upright. Ina light wind the crew of 
the latter were all kept over to leeward to depress her, 
while the crew of Columbia were always stationed to 
windward, to help her to stand up. It is not impossible 
that we have here one of the reasons why Sir Thomas 
Lipton has been defeated. The displacement of his boat 
was greater when racing in proportion than that of 
Columbia. This is a matter of very considerable interest. 
Whether the question can or can not be set at rest, only 
the designers of the two boats can tell. The angle of hee| 
being known, the force required to bring a cutter down 
to her bearings ought to be known. It isa mere matter 
of calculation; and by that the displacement ought to 
be got without much trouble. If Shamrock II.’s dis. 
placement is greater in a breeze than that of Columbia, 
then it is clear that her resistance must also be greater. 

Bet we may be told all this has little to do with those 
qualities of weatherliness on which the performance of 
aracing yacht really depends for excellence. Here, as we 
have already said months ago, science can do little; 
experience and instinct are all in all. No data exist, or, 
perhaps, could exist, which would enable any designer to 
predict with precision how close a boat will lieto the wind, 
what her speed will be when close hauled, and how much she 
will sag to leeward. But while we admit that this power of 
‘‘ eating into the wind ” is of the utmost importance, we 
must not shut our eyes to the fact that the boat must 
have speed as well as weatherliness; and we can only 
repeat here what we have already said—to wit, that the 
less the displacement the greater will be the speed, other 
things being equal. We come now to another factor of 
great importance, the longitudinal position of the centre 
of gravity of the boat. That is to say, its distance from 
the bow and from the stern. The ballast, be it remem- 
bered, is concentrated at a depth of many feet below the 
main body of the hull, and within a comparatively few feet 
of length, because the under-water part of the boat is cut 
away at bow and stern in order that she may answer 
her helm and turn round in stays with promptitude. The 
great ballast weight is in much the same position as the 
bob of a pendulum. That it can swing laterally as the 
boat rolls is quite obvious. It is not, we think, quite so 
obvious that it can also swing longitudinally, the bow 
and stern rising and falling alternately like a see-saw. 
It was said of Independence that this was her great 
fault, as in a seaway she pounded heavily at both ends. 
It has also been said of Shamrock II. It is, of course, 
indisputable that longitudinal oscillation, or pounding, 
would do a great deal of mischief; and it is even con- 
ceivable that the action and length of the waves might 
be rythmical with the period of oscillation of the pendu- 
lum, and thus make matters worse than ever. The 
practical bearing of all this is that it suggests that it may 
be possible to concentrate the ballast of a racing cutter 
too much, and to carry it too low down. In this country 
we have always leaned to the ‘“‘ chopper” shaped body, 
while in the United States the “‘ saucer,” or ‘‘ skimming 
dish” has been in favour. Nothing would be more inte- 
resting, not only to yacht designers, but we think to 
naval architects generally, than models of both Columbia 
and Shamrock, accurately made to scale, which would 
enable the questions which we have suggested to be 
definitely answered, their heeling water lines being clearly 
drawn on the models. 

We are very far from thinking that finality has yet been 
reached, but we know very well that no improvement 
can be made in future designs on Shamrock II. until, as 
we have said, a new departure in the methods of design- 
ing is rade. All the facts connected with her modes of 
motion in the water must be understood. If it be true 
that she is not as weatherly as Columbia, let the reason 
why be ascertained, and so on with every other point 
on which she has not been able to beat her opponent. 
We are quite certain that Columbia will not be beaten 
in any future race by a boat designed on the chance 
that a given modification of the Shamrock will be 
an improvement. So far as is known she is, taken 
all round, the fastest cutter in the world. She is 
not much faster than Shamrock II., possibly she is not 
so fast as Shamrock I. On such craft it is to the last 
degree unlikely that either Mr. Fyfe, or Mr. Watson, or, 
indeed, anyone else is likely to improve by mere force of 
good luck. The cup will only be brought to this side of 
the Atlantic when it is fully known, not why Shamrock 
IT. lost, but why Columbia won. Apparently identical, 
these are two different things, and the sooner this is 
clearly understood the sooner will the cup be returned to 
England, and with it the prestige of British yacht 
designers. 


STEEL TRUST PROFITS. 


Tue other day the Steel Trust paid another quarterly 
dividend of 1 per cent. on its ordinary stock, and with a 
candour which is rare—and therefore not above the 
suspicion of ulterior motives—its directors furnished 
details of the monthly profits for the past half-year. 
The grand total is 55,000,000 dols., being the equivalent 
roughly of £11,000,000 sterling, and the odd thing is that 
for the months which saw the strike the profits were 
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ethan in any other months of the six. Only a few 
or to the announcement of these very curious 
ults, we had been assured that the United States Steel 
Corporation had lost a good 15,000,000 dols. by this 
sik ; and really, although the stoppage was only 
artial, we fail to see how this increase has come about. 
We do not say that the Morgan group, in their 
anxiety to counteract the adverse influences of the 
Copper group's policy, adjusted the accounts to make 
a pretty showing ; but knowing what clever book-keepers 
there are in the United States, we should not blame any 
man who might draw that inference. Bald statements 
are not convincing, and exhaustive reports, such as 
English concerns publish periodically, are not in favour 
in ‘America. But we have to assume that the profit has 
been earned. The two quarterly dividends absorb about 
98. 000,000 dols., interest on bonds requires 7,600,000 dols., 
and 7,060,000 dols. is appropriated for maintenance, 
leaving a balance applicable to surplus or new construc- 
tion, ‘as the board of directors may decide at the end 
of the year,” of 12,340,000 dols. These figures help to 
an adequate conception of the magnitude of the Steel 
Corporation. Bolekow, Vaughan and Co., one of the 
largest English concerns, only earned £618,300 during 
the twelve months to June 30th last, and here is this 
American company distributing nine times that amount 
in dividends for half a year. Of course the capitalisation 
is different; but we are not drawing close comparisons ; 
we are merely emphasising the size of the steel giant 
which has been threatening us for some time past, and 
which promises to become a menace to us in the future 
neutral markets. 

The strike did not endure long enough to demoralise 
industrial conditions in the United States ; and when it 
caine to its end business freshened up at once, and it 
became clear that the losses of mills in restricted output 
would be to a great extent made up by heavy production 
and increased distribution for the remainder of the year. 
The Iron Age reports that the total orders booked by the 
rail mills for 1901 delivery aggregated 2,700,000 gross 
tons, including seconds, but excluding export sales. The 
export shipments for the first seven months were 231,000 
tons, and for the year they will not be less than 300,000 tons. 
This means that a total of over 3,000,000 tons of rails 
was booked, which is 650,000 tons in excess of the pro- 
duct of 1900, the previous best year. The mills will be 
quite unable to deliver this huge tonnage, and it is esti- 
mated that 300,000 to 400,000 tons will be carried into 
next year. That in itself is a pretty good start for 1902, 
and the delays in deliveries may have something to do 
with the fact that many railroads are even now placing 
orders for 1902, a fact otherwise diflicult to explain, 
since the price is 28 dols. The position of pig iron is 
strong. The stoppage of four furnaces of the National 
Steel Company, all modern and of large size, cut down 
the total product somewhat, but the loss was in great 
degree offset by the increase in production under other 
ownerships. There were 225 furnaces in blast on Sep- 
tember Ist, making about 300,000 tons per week. This 
is very close to the maximum product, and it does not 
appear to be greater than all needs, because between 
August 1st and September Ist stocks of pig iron in first 
hands shrank over 100,000 tons, leaving the total supply 
of iron “in sight,"’ outside of the holdings of the steel con- 
cerns operating their own blast furnaces, less than 378,000 
tons, or about ten days’ product. During this month it is 
thought the make will again reach a record-breaking 
figure. A number of new and large furnaces has recently 
been put in blast, and if the four furnaces of the Steel 
Corporation in the Shenango and Wheeling districts which 
were stopped by the strike resume at once, the production 
for the next thirty days will ‘‘ probably be larger than for 
any previous month in the history of the trade.’ The 
immediate outlook is bright. There is no speculative 
activity in sight, and no manufactured material available 
for speculative purchase. The current outputis absorbed 
by the current consumption, prices are steady, and the 
mills are well supplied with orders. The Steel Corpora- 
tion having a practical control of production, it follows 
that it will benefit the most by a maintenance of the 
existing conditions. But what will its policy be when a 
period of diminishing activity comes upon the country ? 
Just now it has only to execute orders which are crowded 
upon it, and on its own terms. But the crops are rela- 
tively poor, and there are unmistakeable evidences of 
lessened activity in many branches of industry. When 
the slackening becomes pronounced, the corporation will 
find itself on its trial, and should its policy be dictated by 
such a lack of wisdom as has marked the action of the 
Copper Trust in the face of diminishing consumption, 
nothing will be able to withstand the force of the demand 
on the part of the American people for the removal of the 
duties which now give the Trust a monopoly of the home 
market. 

It is interesting, in this connection, to find sane journals 
arguing in favour of the Corporation as a basis of con- 
fidence. As a result of its formation, we are told, belief 
in the stability and safety of well-considered iron and 
steel investments is being established on a firmer 
basis than ever before. Its successful flotation “ proves 
that the most conspicuously successful and practical 
business men of the country believe that the steel 
business is one of such pfomise as to warrant its 
organisation on a scale of unprecedented magnitude. In 
its management are found some of the cleverest men the 
century has produced. They know the iron and steel 
business thoroughly. They are successful men, whose 
identification has been with successful enterprises. To 
make the United States Steel Corporation successful it is 
necessary that they should be able to maintain for many 
years conditions in the iron and steel markets which will 
be favourable to an immense output at remunerative 
prices. They undoubtedly expect to do it, and others 
who know them share this expectation. To monopolise 
the benefits of such favourable conditions would be im- 
possible ; consequently, those in the business who are 
not identified with the Steel Corporation feel as safe as 
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merchantmen convoyed by a fleet of warships.” New 
plants of first importance are building which will take 
their position in the very front rank of their respective 
classes, but the most conspicuous progress has been in 
the extension and improvement of well-established 
works, calling for heavy investments of new capital, as 
well as the reinvestment of much of the earnings of the 
past two years. In other words, the high prices main- 
tained by the Steel Corporation furnish a prospect of big 
profits, and there is no difficulty in obtaining the capital 
necessary for the establishing of new undertakings. Mr. 
Schwab has allowed that he could not find a market in 
the United States for the whole of the output of his 
company, and that as a consequence he was forced to let 
some hundreds of thousands of rails go to Europe at less 
than the price charged to the American consumer. It is 
a fair inference that the present capacity is in excess of 
normal domestic requirements, and that foreign markets 
must be cultivated for the surplus. It needs no great 
gift of foresight to picture the American iron and steel 
trades in a state of profound depression before very long, 
the many small struggling with the one large producer 
for outlets. Tor the first thing the good American does 
when he has produced too much is to send the surplus 
to England and let it go for anything it will fetch. 


TUBE RAILWAYS. 


A uvuGE Blue-book of 435 closely printed pages has 
just been published. It is the report, with minutes of 
evidence, of the Joint Select Committee of the House of 
Lords and the House of Commons on London Under. 
ground Railways. The members of the Committee were 
the Earl of Lauderdale, the Earl of Rosse, Viscount 
Knutsford, Lord Windsor, Lord Harris, Sir William 
Arrol, Mr. Ashton, Mr. Cawley, Sir Michael Foster, and 
Sir John Dickson-Poynder. The Committee was 
appointed to inquire :—(1) Whether the lines of route for 
underground railways in and near London, proposed by 
Bills which have been, or may be, introduced during the 
present session, are best calculated to afford facilities for 
present and probable future traffic, and, if not, what 
modification of those lines of route are desirable ; (2) What 
special provisions, if any, should be made for the pro- 
tection of the owners, lessees, and occupiers of properties 
adjacent to underground railways from possible damage 
and annoyance. (3) What special terms and conditions, 
if any, as to construction and working should be imposed 
upon the promoters. (4) Whether any, and which, of 
the schemes proposed by the said Bills should not be 
proceeded with during the present session. 

We have perused many reports prepared by Select 
Committees, but we have never yet read one which 
represents such an enormous expenditure of time and 
money for a result so worthless. The number of 
witnesses examined was very great. We have failed to 
find that their testimony supplied any particular informa- 
tion that was not already available. The members of the 
Committee were never quite unanimous about anything, 
and we turn the pages of the draft and final reports over 
without finding that any point in dispute has been really 
settled. It must be borne in mind, too, that the 
labours of the Committee will in no way facilitate 
the progress of construction of underground railways 
because it could do nothing final—nothing, indeed, 
more than say that a scheme might go before the 
normal Parliamentary Committee, to be fought over 
in the normal parliamentary way. We are, indeed, from 
the perusal of the report, puzzled as to why the inquiry 
was undertaken. Either there was nothing new for the 
Committee to learn, or else it entirely failed to extract 
novel information from the witnesses. There were ten 
Bills proposing lines of routes for underground railways 
in or near London, or authorising extensions of existing 
lines, submitted to the Committee. The report, how- 
ever, points out that, as many of these lines have already 
received parliamentary sanction, it was, therefore, not 
eazy to see what the Committee coulddo withthem. But 
when the Committee had a free hand it could only 
arrive at conclusions which are totally inept and jejune. 
Was it, for example, necessary to appoint a powerful 
Committee to tell the world that ‘“ underground railways 
or tramways should run from well-recognised centres of 
traffic to other like centres of traffic, or from centres of 
traffic to districts whence large numbers of people have 
to be carried daily to and from their work in London or 
the suburbs.” Or again, ‘“‘ Underground railways or 
underground tramways in London and its immediate 
suburbs, which can be hereafter extended if required, 
above or below ground, into the country, but from the 
termini of which passengers could, for the present, proceed 
by electric surface tramways, omnikuses, and so forth, 
appear to be the best mode of dealing with the present 
traffic, and the probable requirements of an increasing 
population.” We shall not be surprised after this to hear 
that a parliamentary inquiry is being carried out to settle 
whether Queen Anne is or is not dead. 

It would be mere waste of time to consider the report 
in any detail. One clause, however, is of far more 
importance than, as will be seen, the Committee appear 
to think. It runs thus: ‘‘ The question of underground 
railways in London and the suburbs and of their working 
is so complicated, and of such importance, from a 
financial as well as traffic point of view, that the Com- 
mittee are disposed to agree with the views of the 
Corporation of the City of London and the London County 
Council, that in some way there should be a more direct 
control and supervision of all projects for such under- 
ground railways. Whether this should be effected by the 
supervision of some public department as the Board of 
Trade, or by some body like the Light Railways Commis- 
sion, or by a Joint Committee of members of both Houses 
of Parliament, appointed at the beginning of each session, 
to consider all projects affecting the relief and distribution 
of traffic in or near London, is a question which appears 
to them to deserve serious consideration.” Here it 
appears to us the Committee might have done good service 





by pronouncing a definite opinion as to what the con- 
trolling body should be. We hold very strongly that the 
authority should be quite independent of the Corporation 
and the London County Council alike. The latter 
is already only too eager to obtain control of the 
locomotion of the metropolis. But this is not all. In 
another clause the Committee coquette with municipali- 
sation. They recommend that the Board of Trade should 
insert in each Bill a model clause based upon that in the 
Light Railways Act, with such modifications as may be 
necessary, giving powers to the City Corporation or the 
County Councils in the counties in which the railways 
would be constructed, either to construct or to aid in the 
construction of the lines. It will be exceedingly easy to 
make a mistake in this direction similar in character to 
that which has done so much to retard the progress of 
electricity in this country. Tube or other railways may 
be made with private capital or by municipalities; they 
cannot be made with both. 

It is impossible but that the minutes of evidence must 
contain some information of value. It is not, however, 
easy to find it in the enormous mass of verbiage which 
constitutes the main body of the volume. 
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WAGES IN THE IRON AND COAL TRADES, 


THE remuneration of labour presents an unusual aspect 
just now. In the iron trade wages are coming down, whilst 
in the coal trade they are, if not going up, at any rate firmly 
maintained at the remarkably high level of 60 per cent. above 
the 1888 standard. The Federation wishes to keep wages up 
at the present level, at any rate to the end of 1902, but the 
probability appears to be that that body will find itself obliged 
to accommodate itself to the course of trade after the winter 
has been got through. If the fluctuating recovery in the 
iron trade should become more settled and persisteut, then 
the iron markets might once more strengthen to such an 
extent as to warrant a maintenance of the present coal prices. 
But should iron go back again, then coal will find it difficult 
to maintain its position. A wide gulf between the two is a 
commercial anomaly, the existence of which, according to 
trade laws, cannot be lasting. With reference to the iron trade, 
the North of England and the Midlands appear to be proceed- 
ing with equal steps, for5 per cent. isthe extent of the recent re- 
duction in both districts. There has been a fall of 174 per cent. 
in ironworkers’ wages in the North of England so far this 
year, and of even more—27} per cent.—in Staffordshire. 
These are figures which bring into increased prominence 
the disparity between coal and iron. Meanwhile, the 
400,000 miners of the British Federation should have 
plenty to keep them occupied in a very short time if the 
154,000 colliers of France carry out their threat of a general 
French strike unless, by November Ist, the French Govern- 
ment grant an old-age pension, a minimum wage, and an 
eight hours’ working day. This, of course, the French 
Government will not grant; and should the strike really 
occur, the United Kingdom will doubtless have to supply a 
good deal of the fuel which usually is brought up from 
French pits. The prospect for British coalowners of a heavy 
demand occurring on the Continent is by no means a remote 
one. 


THE STATE OF TRADE. 


Tue Trade and Navigation Returns show a considerable 
decline both in our exports and imports. But we shall 
do well to be careful in a search for the cause. At first 
sight the falling off is due to competition in foreign markets. 
There is reason to believe, however, that competition has 
played a very insignificant part. In the present day the 
trade of the world is so interlocked that it must be dealt 
with as a whole; and a decline in our exports is just as 
likely to take place because other countries cannot buy at all 
as because they are buying from our rivals. A very good illus- 
tration of this is supplied by the circumstance that there is 
a very large falling off in our exports of pig iron to Germany 
and Holland. Those of our readers who take note of the 
letters of our German correspondent each week will see that 
we have not sent pig iron to that country, simply because 
trade is so bad there that the German works are making 
more pig iron than they can sell. Indeed, Germany would 
gladly export pig iron to England. We have sold fewer ships 
to foreigners, but this appears to be simply because 
foreigners have just now all the ships they want. The Board 
of Trade returns are useful as far as they go; but they must 
be interpreted with intelligence, and it should not be for- 
gotten that the values given are largely, if not fictitious, at best 
inexplicable—a fact which has often been pointed out in 
these columns. The trade of the world fluctuates, and there 
is no occasion for discouragement in recent commercial 
events. 








A Rotary ENGINE.—A curious form of American rotary engine— 
known as the Verett engine—is now being introduced, and is made 
in sizes of 1 horse-power to 10 horse-power. The machine forms 
its own fly-wheel, and takes steam through the hollow shaft. Around 
the shaft are four cylinders, at right angles to one another, with 
their heads outward, and their bases connected to the shaft. 
Attached to each cylinder head are two slide bars, the ends of 
which are attached to the rim of the wheel, and thus form the 
spokes. There are two high-pressure and two low-pressure cylin- 
ders. The crossheads of each tandem pair of cylinders are con- 
nected by yokes orframes which embrace the shaft and are fitted to 
excentrics loose on the shafts, the position of which can be varied or 
adjusted. The longitudinal movement of each yoke, with a 
reciprocating motion, serves to swing the yokes around the 
excentric, carrying the cylindersand shaft with them. As the two 
yokes operate alternately and give an impulse at each stroke, there 
isa constant turning movement without any dead centre. The 
position of the excentrics in relation to the steam chest chambers 
and cylinders is such that the yokes will be in proper position to 
swing around the excentrics upon receiving a stroke from the 
pistons, whose crossheads they connect. The central portion of 
thesha{tis enlarged and formed with steam passages, the enlarged 
part being conical at each end to receive the steam chests, which 
are supported by arms adjustably attached to the frame. Each 
steam chest is formed with a partition forming a steam chamber, 
exhaust chamber, and an intermediate chamber, communication 
between the steam and intermediate chambers being furnished by 
a valve. The steam supply chamber only communicates with the 
ports which lead to the high-pressure cylinders when the valve is 
closed. Thesecylinders exhaust intothe intermediate chambers ; the 
steam then passes to the low-pressure cylinders and then to the 
exhaust chamber. By opening the valve live steam is adm‘tted 
directly to the low-pressure cylinders, 
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| months. The turbines, pipe lines, and iron work for the | returned to the heating register, and after repeatedly passing 
various sluice gates were supplied by Ganz and Co., of Buda- | through it, becomes hot again, and able to absorb vapour. 
Pesth, while Schuckert and Co., of Niiremberg, supplied the | No more fresh air is ever admitted than can escape at the eng 
whole of the electrical equipment for the power station and | Of the chamber. By circulating the air in this way, the tem. 
| the furnaces for the carbide works. | perature in the drying chamber is raised, a strong current of 
| air is kept going, and a repeated close contact of each smal} 
| particle of air with the damp surface of the article drying jg 
| effected. The drying current of air leaves the chamber with 


THE POWER STATION AT JAICE, IN BOSNIA. 

THE power station at Jaice, in Bosnia, was completed and 
set in operation in March, 1899. The electrical equipment 
consists of eight 1000 horse-power generating sets, and two 
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TURBINE AND DYNAMO HOUSE 


of 632 horse-power. The total power that can be supplied 
by this station is, therefore, equivalent to 9260 horse-power. 

The hydraulic and engineering works are of an extensive 
character. The water supply has been obtained from the 
river Pliva, which, in its course to join the Vrbas River, flows 
through two lakes near the township of Jezero, these lakes | 
being known as the larger and smaller “‘ Jezero Seen.”’ The 
Pliva is a river fed largely by subterranean streams and | 
springs, and though its course from its source to the Vrbas 
River is only one of twenty-two miles, its drainage area is 
estimated to exceed 288 square miles. 

Between the level of the larger Jezero lakes, and of the 
river Vrbas, which finally receives the Pliva two miles further 
on, there is a difference of 129ft. The chief fall is that close 
to the town of Jaice, where the Pliva joins the Vrbas, after 
plunging over a cliff 82ft. in height. The flow of water in 
the Pliva varies considerably in the dry and wet seasons of 
the year. The minimum flow is 494 cubic feet, and the 
maximum flow 10,590 cubic feet per second. The concrete 
weir and dam constructed between the larger and smaller 
Jezero lakes have increased the storage capacity of the first- 
named lake to 15,000,000 cubic feet. At one corner of the 
composite dam two sluice gates, -with a watcher’s hut, have 
been constructed, and the passage of the water into the | 
supply canal is regulated at this point, according to the | 
requirements of the power station. | 

The supply canal follows closely the course of the Pliva, | 
and is slightly under two miles in length. About one-third | 
of this length is tunnelled, there being fifteen tunnels along | 
its course. Where possible cement has been used in the | 
construction of the open stretches of the canal; but for 
some portions of the work a wooden trestle structure has 
been necessary. The breadth of the canal at the water level 
is 13ft., and the depth of water it carries is 5ft. A fall of | 
3°28 per 1000 has been allowed. 

The supply canal ends in a feed chamber, which supplies 
the two pipe lines. These carry the water down to the power- 
house situated on the left bank of the Vrbas, a short distance 
above the town of Jaice. Sluice gates are provided at the 
head of the pipe lines, and an automatic device for cutting | 
off the supply to either line is used to guard against excessive | 
damage from accidents to the pipes. The pipe lines are each 
about 120ft. in length, are 5°24 in. diameter, and are con- | 
structed of Siemens-Martin steel plates. A sleeve joint is 
provided about midway down the slope in each pipe line to 
allow for the expansion and contraction due to changes of 
temperature. The two views on this page illustrate the interior 
of the power-house and one of the large generating sets. The 
foundations of the power-house are of concrete, and the 
building has been designed to provide against damage from 
earthquake shocks and the sirocco, which, unfortunately, are 
both common visitations in this district of South-eastern 
Europe. 

The electrical equipment of the Jaice power station is 
made up of eight triphase and two continuous-current | 
generators, all directly coupled to turbines of corresponding | 

ower. 
. The triphase dynamos each yield 3000 ampéres at 350 volts, | 
and the current from these is used in the adjoining works for 
operating electric furnaces for carbide production. The fur- | 
naces are arranged in threes in star form, and each generator 
is thus capable of heating three furnaces; the electrical | 
connections being so designed that current from any one of 
the eight generators can be used to heat any group of three 
carbide furnaces. The continuous-current generators each 
yield 3600 ampéres at 120 volts. This current is used in the 
adjoining works for the production of alkalies and chlorine. 
Bare copper cables are used for conveying the current from 
the power-house to the carbide and alkali works. 

The whole of the work in connection with the power-house 
at Jaice was carried out in the short space of seventeen 





Our thanks are due to the latter firm for the information 
and photographs used in preparing this article. 








THE PRINCIPLES AND DESIGN OF MODERN 
DRYING PLANT. 
No. II. 

In all drying plant, of whatever description, the statements 
made in our article last week apply, and in order that the mois- 
ture may be evaporated, the computed smallest quantity of 
heat must be, in every case, effective. Evaporation results in 
the case of good coal of 1 : G6—1: 7 may be considered good ; 
such values being seldom exceeded, and then only with very 
damp materials, which give up their moisture rapidly. Within 
the appointed limits set by the calculations, the quantity of 
heat required for evaporating the water may, under certain 
circumstances, be reduced. In this connection quite a 
number of drying plants are known, in which heat is 
supplied by various kinds of surface heaters. Air heated 


| a higher temperature and more thoroughly saturated than jg 
| the case when it only passes once through the apparatys 


We have in effect, what calculations lead us to expect ; namely 
that by repeatedly using the air until the point of saturation jg 
reached, a better utilisation of the heat available for drying 
purposes is attained. In drying apparatus working with 
direct furnace gas, this principle of repeatedly making use of 
the same air may also in many cases be applied; it merely 
being necessary to allow the same quantity of saturated gas 
to escape from the apparatus as fresh air is required for the 
combustion of the fuel introduced into the furnace. Ay 
exhauster is used to suck out the gases to be utilised over 
again, and which have to be mixed in an injector with the 
gases proceeding from the furnace, and caused to pass once 
more through the apparatus. The material which is to be 
dried, and which must naturally be able to stand this treat. 
ment, passes best through the apparatus in a stream with the 
hot air, this way having been found to be the best suited to 
most raw products requiring drying. The initial temperature 
should be the highest, as in this way the damp material comes 
in contact with the heat, and not the already dry surface, as 
in the case of an impinging current. Overheating is accord. 
ingly avoided, the material being not so severely heated on 
account of the low temperature of the water coming 


| from the material in the process of evaporation serving to 


cool it. 

An impinging current, it will be seen, should be used when 
it is a question of materials being dried starting with a low 
temperature which continually rises until as high a tem. 
perature is reached as may be desired. In such cases, goods 
in a half-finished state come mostly into question; for 
instance, those products whose origin and later use and work. 
ing demand such treatment. 

In all drying arrangements, however, the heated air leaves 
in a more or less saturated condition, and the heat taken in 
for evaporating the moisture and warming the air is lost. In 


| larger operations the quantity of heat lost in this way is quite 


| considerable. 


If, then, it is possible to make use of this heat 
again for drying purposes, such an application may often be 
successfully carried out. Very often, however, the expense 
of providing apparatus for condensing the vapour, and causing 
the latent heat to be given up is so great that it may be well 


| to consider if the advantage in heat economy justifies the 
| corresponding additional expense. 





When the materials are piled up on trucks, &c., for passing 
through the drying chamber, the air spaces must be left large 
enough to ensure easy absorption of the moisture. In drying 
raw materials it is also necessary, when speed is of import- 
ance, that the depth of the layers should be kept as small as 
possible, the surface open to evaporation, on the other hand, 
as large as possible ; and further, in order to avoid 
the production of dust, so often an unpleasant feature 
of drying apparatus, the movement, of the material 
through the chamber should be as gentle and gradual as 
possible. In constructing a drying apparatus on thoroughly 
practical lines, all points must be borne in mind by which, 
whilst keeping to the main lines indicated above, an arrange- 
ment may be arrived at which will in every sense ensure 
economical working. 

Having considered above the principles underlying thedesign 
of drying plant, it may be of interest to glance briefly, in con- 
clusion, at the form usually taken by such apparatus. There 
are two distinct types of artificial dryers, according as (a) raw 
materials; or (b) material partially worked in the course ofa 
manufacturing process come in question. 

(a) In this case it is usual to dry in rotary cylinders, 
through which a current of heated air is forced; the 
material as it drys being caused to pass slowly through 








1000-H. P. 


between heating registers is drawn by means of an exhausting 
fan into the drying chamber, where its passage is opposed by 
the goods to be dried. A small portion of the air, which has 
been cooled by the process of evaporation, escapes through a 
flue at the end of the chamber, whilst the greater part is 











TURBINES AND DYNAMOS 


the cylinders, and only leaving it when the desired 
amount of moisture has been removed. This object 
may be attained by setting the cylinder with one end 
higher than the other, and feeding the material into it at the 
upper end. The hot air for drying may be drawn from 4 
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EITHER-SIDE RAILWAY WAGON BRAKE 














{urnace, or any convenient source of heat, and forced into the EITHER-SIDE WAGON BRAKE. 
upper end of the cylinder at the point where the material 
enters. It is the best practice, in such a case, to regulate the 
speed of the air current so that it may approach nearly that 
of the material passing through the dryer. As already indi- 
cated, the initial temperature of the air must then be as, high 
as possible ; whilst economy is gained by causing the air to 
return from the lower to the upper end of the cylinder, there 
to mix with a regulated quantity of fresh hot air, and re- 
enter. 

Only a comparatively small amount of power is necessary 
for rotating the cylinders. With a dryer of this type it is 
possible to dry with ease the following quantities of raw 
materials, depending on the size of the cylinder :— 

(1) Output per hour: 3 tons of chalk with 9 to 14 per cent. 





rules, brake levers shall be fitted and subsequently maintained 
in good working order on both sides of the wagons, and shall 
be so placed that the brakes can be conveniently operated upon 
from either of such sides, and after the expiration of such 
time no wagon shall be received or used for traffic on any 
railway without brake-levers aforesaid.” 





connected by a transverse shaft shown below, made with 


| cranked lever ends, and arranged to slide transversely on 

In the Railway Employment (Prevention of Accidents) | 
Act, 1900, a rule was made by the Board of Trade that | the slotted plate to the existing hand lever on one side, and 
“within five years from the coming into operation of these | the other cranked end is connected to the slotted end of the 


rollers. One end of the cranked shaft is connected through 


side lever, arranged on the other side of wagon. The attach- 
ment of the douole-arm side lever to its fulcrum is so 
arranged that the lever can be moved laterally for the pur- 
pose of being placed on or off the rest, or in or out of 
the engaging teeth. The manual operation of the lever at 


This proclamation | either side of the wagon communicates through the crank 
has caused considerable attention to be paid to the subject | shaft a corresponding movement on the other lever, the two 





moisture ; or, 1 ton of clay with 20 to 30 per cent. moisture. | 
Space required: length, 41ft.; breadth, 15ft.; height, 
13ft. Gin. 

















(2) Output per hour: 54 tons of chalk with 9 to 14 per 
cent. moisture ; or, 24 tons of clay with 20 to 30 per cent. 
moisture. Space required: length, 45ft.; breadth, 15ft. | 
gin.; height, 14ft. 2in. Power required, about 6 horses. 

(3) Output per hour: 7} tons of chalk with 9 to 14 per cent. 
moisture ; or, 3¢ tons of clay with 20 to 30 per cent. mois- 
ture. Space required: length, 48ft.; breadth, 17ft. Gin. ; 
height, 14ft. Gin. Power required, about 7 horses. 

(4) Output per hour: 10 tons of chalk with 9 to 14 per 
cent. moisture; or, 44 tons of clay with 20 to 30 per cent. 
moisture. Space required: length, 51ft.; breadth, 22ft. ; 
height, 14ft. 10in. Power required, about 9 horses. 











(b) In the case of goods, such as bricks, tiles, certain 
chemicals, &c., which, in the course of manufacture require to 





be dried, it has been found convenient to construct long 
chambers or tunnels, into which the goods in question are 
introduced on small storied trucks running on rails, and 
fitting closely into the tunnel, through which they are 
gradually propelled. A current of air, heated in any con- 
venient way, is caused to circulate in the chamber, and the 
motion of the trucks is so regulated, that the gocds upon 
them on leaving the tunnel have been dried to the desired 
extent. 

The way in which the hot air is circulated in the tunnel 























entirely governs the efficiency and economy of the process, 
and many patents have been taken out dealing with this } 
point alone. The simplest method adopted is that of forcing } 
the hot air by means of a fan into either end of the tunnel, 

















so that the current is in the longitudinal direction. As 








mentioned above, it is advisable in this case to let the goods 
travel from a low into a gradually increasing temperature. 

In dryers of this type, however, it is often impossible to dry 
certain goods satisfactorily, and, in any case, regulation must | 
be difficult. 

_ It is much better to give the drying current a spiral motion 
in the chamber, so that the drying air passes from side to 
side of it, at the same time moving very gradually in a longi- 




















tudinal direction towards the hot end, where the main 
heaters are situated. This effect may be obtained. by using 








fans at intervals along the side of the tunnel. The extra 
initial cost of fans, and that of working them, is justified 
over and over again by the saving in fuel effected. The 
above is the special feature of a system known as Moller and 
Pfeifer’s, which is in extensive use on the Continent, and is 
now being introduced into England. 

In the opinion of competent judges we are told that this is 
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by inventors. Obviously, the invention which provides the 
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ELEVATION ANO PLAN, SHOWING DETAILS OF BRAKE 


being thus always in a similar position. The leverage 


far and away the most efficient artificial drying apparatus on 
the market at the present time; whilst the rate at which 
this system has gone forward, and the general satisfaction 
given in the drying of bricks and similar goods all over Europe, 
merits the attention of manufacturers and others interested 
in this important question. A particular feature of this dryer 
is the exceedingly short time taken for drying, even the most 
Sensitive kinds of clay being, we understand, dried thoroughly 
in twenty-four hours or less. The dimensions of the dryer in 


| most ready and inexpensive means for duplicating the present | afforded is rather more than 20 to 1. 
single-lever brake will be most favourably entertained, as, | 
apart from railway companies’ own wagons, there will be | 
probably half-a-million vehicles belonging to private owners | 
which will have to undergo the necessary alterations. Mr. E. | 
J. Hill, of 11, Victoria-street, Westminster, who has already 
invented several useful appliances in use on railway rolling 
stock, has devised an apparatus which goes a long way towards 
fulfilling the above-mentioned requirements, and is, moreover, 








NEw Too.s.—Several new designs in machines for various classes 
of work are being introduced by Cunliffe and Croom, Limited, of 
Manchester. One of these is a sawing machine, in which the saw 
headstock is counterbalanced by a weight that can be moved along 

| the bar to put ona more or less heavy cut. A stop motion isarranged 
to regulate the traverse in any position up to 7in. diameter, and a 


question for various outputs of bricks iven below :— A 
sda ical simple, not liable to get out of order. The apparatus is shown 


(1) Output, 10,000 bricks in twenty-four hours 1 . i i 
’ . | in the accompanying engravings as applied to a wagon be- 
ay of chamber 4 Sa ea ne es | OUR RAIL, Path Kan e PP 6 
idth o eA er eee ae . . 248 - : . : eas 
Height oe na la be a pg | existing brake gear, with its long lever, is utilised on one 
side of the wagon, and to this lever is affixed a slotted plate 
(2) Output, 20,000 bricks in twenty-four hours. at a position about half way between the fulcrum and 
Length of chamber .. .. about 174ft. re handle, so that the cross shaft which connects to 


Two lines of rails. 





Width EES oS ae ae eae » Blt. the slotted plate, is always clear of the bottom door. On 
eight of chamber... pie es ot » — Oft. Tin. the other side of the wagon a new, long double-arm side 
spas aie ae This lever is pivoted to a bracket 
(3) Output, 25,000 bricks in twenty-four hours. 
Length of chamber Se) ee) ka” ae 
Width of chamber .. 
Height of chamber.. 


| lever is provided. 


about 170ft. 
sae 
6ft. Tin. 


of the lever is formed as a hand lever for operating the 
brake, similar to that on the other side, while the other arm 


Ont matt mar eee ” 
Five lines of rails. 


longing to the South-Eastern and Chatham Railway. The | 


| forming a fulcrum on the sole bar of the wagon. One arm | 


motion is also attached for raising and securing the saw headstock 
whilst the material that has been sawn is being removed and 
another piece placed in position, without stopping the machine. 
The body of the machine forms a cistern to receive the lubricating 
fluid, which is supplied on the circulating principle. Another 
special design is a planing machine, which, whilst in its general 
lines of the American type, embodies patented improvements intro- 
duced by the firm, and is made exceptionally strong in the bed and 
table. One great drawback in connecticn with the American type 
of planers has hitherto been the restricted position of the belt 
drive, a latitude of only a few inches on one side of the vertical 
being allowable. In the new machine there is a patented attach- 
| ment which enables the belt to drive at any angle between 
| vertical and horizontal from the countershaft to the machine. 
The firm is also making various machines of the smaller class 


of the lever is made with a slotted end. The levers are | of the American type. 
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LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents.) 





THE METRIC SYSTEM. 


Sir,—It would be interesting to know whether the arguments 
advanced in the communications sent by your correspondents 
‘‘ Beechwood” and Mr. George T. Pardoe are the best available in 
favour of the retention of the British system of weights and 
measures, for if so the British system is surely doomed. The first 
of these.correspondents openly confesses the absence of ‘‘sutticient 
experience to advocate either one side or the other.” Mr. Pardoe, 
on the other hand, goes so far as to say, ‘‘I wonder if the people 
who talk as Mr. Garnet does have ever had practical experience 
of the shop use of the metric system. If they would try it for a 
while, they would have their eyes opened a bit, I think.” 

Now, a sudden change on to the metric system some Monday 
morning after the first quarter, and kept on ‘‘for a while,” would 
probably result in anything but that quiet, calm procedure, so dear 
to the British working man, and which permits him to work on 
while backing horses and discussing football matches. But, at the 
same time, it might easily be introduced gradually and maintained 
permanently. 

Why not begin with weights only? If for a period of about 
twelve months a workman had been calling for his ‘‘ twenty-five 
grams of bacca,” and his wife for her ‘‘half kilogram of soap,” 
they would have made a good start, and got rid of a certain 
amount of prejudice with very little discomfort, though possibly 
no direct advantage up to this point. But the way would have 
been paved for the metre, and the arguments advanced against 
this appeal to me but slightly. 

First, ‘‘a piece of paper can be folded up into eight parts, but 
not into ten.” Does Mr. Pardoe measure with a piece of paper, 
and yet find the millimetre not good enough, because, as he states 
later, it cannot, by the eye, be divided into fifteenths or tenths, 
while a sixteenth of an inch can be divided into fourths. Surely, if 
a job calls for no more accuracy than is supplied by a piece of 
paper folded on itself it can be gauged down into fifteenths as well 
as fourths sufficiently near; but if, on the other hand, accuracy is 
called for, the dividing head will mark out fifteenths as well as 
fourths. Moreover, it is easier to subdivide a millimetre once by 
eye than to divide a sixteenth of an inch into four parts the same 
way, and anything below half a millimetre—one fiftieth of an inch 
—ought to have a gauge round it. It is surprising how quickly 
anyone can get thoroughly accustomed to the metre and “‘ think,” 
as Mr. Pardoe puts it, in metric measure. I once put two work- 
men, fifty years of age, on to a job which had to be carried through 
in metric measure. They had never seen a metre rule before, but 
at the end of three days they had almost forgotten inches and were 
calling out for bits of packing ‘‘about fifteen centis long” quite 
comfortably. And is ‘‘centis” not as good as ‘‘inches”! If one 
says ‘‘centis long” there can be no confusion, and where is the 
‘*uncouth phraseology”? ‘*‘ Why should a builder,” says your 
correspondent, ‘‘ordering planks, say, 11 by 3, be coerced into 
giving the order as so many planks 28 centimetres by 7°6 

‘centimetres !” He would not be. If he could say 11 by 3, so could 
he say 28 by 7'6. But take the plank at 28 by 7°6 and observe 
the difference in calculating the cube contents of ten of them at 
12it. or 3°66 metres long. 








(1) llin. x 3in. x 144in. x 10 = 47,520 cubic inches = 274 cubic 
fest, or 
x 2x 12%10 = 110 _ 274 cubic feet, or 
11 
3 
029 
12 
290 
10 
27 6 0 = 274 cubic feet. 
(2) ‘28 x ‘76 x 3°66 = ‘78 cubic metres. 


‘The actual figures for the plank taken in British units 1lin. 
3in. x 12in. would probably be modified after a time to even units 
in the metric system, °3 x ‘75 x 3°5, and these multiplied out 
and involving no question of reduction involve a simpler operation, 
I submit, than any of those above. 

It would be necessary, of course, to put the decimal point in 
the proper place, justas it is toenter up an account to the right 
man. To put 8 m. for 8 cm. is as bad as putting 8 1b. for 83. 

The matter of screw threads is certainly a difficult one, and 
would probably be the last thing tackled. But could not the 
Whitworth standard for screws go side by side with metric dimen- 
sions, weights, and capacities’ Surely a gas engine cooling tank 
could have its capacity in litres, a pump its delivery in litres, 
against a head of metres, and a boiler consume kilograms of fuel, 
even if the whole were bolted up with bolts having certain threads 
to the inch. Could a set screw not be 15 centis long and still have 
10 threads to the inch? Continental engines, especially motor 
cars, are now being sent to this country metrically dimensioned 
throughout, but with Whitworth standard threads, 

In conclusion, let me suggest to those of your readers who have 
not tried it getting a litre measure marked off in cubic centi- 
metres and using it every day fora week. They will then discover 
how vague and uncertain it is to talk about a quarter of a pint 
and so on, when 5, 10, 20, 25, 100, and up to 1000 c.c. can be 
distinctly ‘‘ thought” of. W. Naytor. 

Waloons Parade, Preston, October 8th, 





Sir,—I have read with much interest the discussion, in your 
columns, on the metric v. English system of measures, There is, 
to my mind, but one solution to what will otherwise always be a 
moot point. The fact is, we ought to count in eights instead of 
tens. The arrangement of counting from one to ten and then 
repeating is purely arbitrary, though of hoary antiquity. If our 
figuring ran as follows :— 

1, 2, 3, 4, 5, 6, 7, 10, 11, 12, 13, 14, 15, 16, 17, 20, &c., 
then we could have the standard inch divided into natural parts, 
and also have the advantage claimed for the decimal system, ‘.¢., 
that of being able to multiply and divide easily. 

This is, of course, impracticable, and would cause as great an 
upheaval as the adoption of the metric system would; but it is, as 
far as I can see, the only rational compromise between the two 
systems. H. W.S. 

October 8th. 





Srtr,—I am very sorry to see mistakes printed in a paper like 
THE ENGINEER about the decimal system. 

In the number of October 4th, page 363, column 2, “J. B.” 
says that in France 31,000,400°12 would be written 31,000,400,12. 
It never would be, but only like this—31.000.400,12 ; and for the 
diameter of his piston, written § m. in one place, and 8 centimetres 
in another, the French clerk who wrote it may be a very poor 
clerk. As a rule, it must be written 80™/m.; but perhaps 
‘* J, B.” did not see the c and the 8 m. were written 8 ¢/m. 

Now, for the pressure, we always give it per centimetre carré, 
and very seldom in atmospheres, B. J. 

London, October 7th. 





FIRE THROWING FROM LOCOMOTIVES. 
Sir,—As a visitor to England I should like to make a few random 
comments for what they may be worth cn this subject. Everyone 
abroad hears about the magnificent English coal, and, from that 


that live coal emission was very uncommon, If it really is un- 
usual it is, I find, in some instances very pronounced, 

While going through tunnels on the Midland Railway, seated in 
a rear carriage of a long train, I observed quantities of sparks 
ricocheting like marbles along the permanent way, very far from 
being quenched, as someone has suggested, by an intimate mixing 
up with the damp vapour along with which they were projected 
against the tunnel vault. Again, in the open sunlight there were 
frequent reiterations of the sharp sound as of hail falling on the 
carriage roof, and which must have been due to volleys of unburnt 
coal slack or ‘‘sparks,” 

On the station platforms—Glasgow and South-Western to be 
exact—were to be seen scattered about a quantity of pieces of 
roasted coal which may or may not have been thrown there while 
incandescent. 

As compared with the inferior bituminous coal used abroad, one 
would suppose that, from its lower calorific power, the latter was 
really even less dangerous than English fuel with its greater reten- 
tiveness of heat ; yet, nevertheless, on the Continent the adoption 
of the American type of smoke-box is rapidly generalising. 

There, with a spark grating in the smoke-box, the fine sparks 
that do escape rarely get beyond a few feet of the chimney. How 
much the grating has stopped of the partially-consumed coal is 
seen, at the end of a run, by an extension-box nearly half full of 
cinders. 

One would suppose, from the amount of slack coal clearly emitted 
by English locomotives, that the same result would be obtained in 
an extension smoke-box when employed here, yet this does not, 
for some reason, appear to have been the experience acquired on the 
Glasgow and South-Western line, which has, for some years now, had 
a few of its engines thus equipped—the extension barrel being of 
considerably less diameter than that of the existing smoke-box to 
which it has been added. 

According toa fireman, the only very notable difference thatit has 
produced—as concerned himself, probably—was that the exten- 
sion boxes could go twice as long again without being cleaned 
out, which was equivalent to saying that the coal was not stopped 
in the smoke-box. 

Coal-throwing on the Continent, in spite of greater dryness of 
the climate, appears to cause more deterioration of property, from 
the insidious blackening qualities of the powder-like coal, than from 
fire ignitions. 

It would be very ditticult there to draw a line defining where 
smoke ended and coal began. Without saying anything of 
passengers’ discomfort and the enforced closing of carriage windows 
in the hottest weather, locomotives, rolling stock—particularly the 
carriage upholstery—stations, &c., must require a very greatly 
increased expenditure for maintenance than if clean, hard coal, 
even without spark arresters, was used. 

In England the first sight of the clean neat-looking men with white 
collars who bring in engines from long runs produces on the visitor 
a curious feeling of burlesque and of incredulity in his own senses, 
After the coal-mining business on his own machine, a continental 
fireman would look upon the conditions found in England as a sort 
of Paradise for engine runners. K, 

Belfast, October 2nd. 





TESTING CENTRIFUGAL FANS. 

Sir,—I have read with considerable interest your leading article 
in last week’s ENGINEER dealing with the above subject, and suggest- 
ing the formation of a Fan Testing Committee. ‘I'he subject is now 
fairly well understood. 

Probably the best method of measuring the discharge from a 
small fan is to turn the delivery pipe into the end of a wooden box 
of three or four times the cross sectional area of the discharge pipe, 
thus securing low velocity of flow. Sharp-edged circular orifices 
are fitted to the other end of the box. The pressure in the box is 
measured/‘and the velocity of discharge through the orifice will be 
that due to the pressure head. To calculate the volume a co- 
efficient of contraction of 0°64—as determined by the Prussian 
Mining Commission in 1884—is applied to the outlet orifices used. 

I do not see any advantage in measuring the volumetric efficiency, 
it ——— equivalent, in an engine trial, to estimating the ratio 
tloor space’ 

Again, the pressure etliciency of a fan is not a more definite or 
mean pressure 
boiler pressure 
In one case the outlet angle of the vanes has to be taken into 
account, and in the other the point of cut-off, before any meaning 
can be attached to it, so that it cannot be used to compare 
different fans without some little calculation. 

The mechanical efficiency covers both the volumetric and the 
pressure efliciency, and is the real efficiency to determine. For a 
given speed of fan, the mechanical efficiency alters when the 
quantity of air discharged is changed, so that several readings have 
to be taken to fix the maximum efficiency. 

Probably a Fan Testing Committee could operate most usefully, 
not by testing a variety of fans, but by fixing upon a suitable 
diameter of fan, and trying the effect of :—-(1) Varying the number 
of vanes, the width of fan remaining fixed. (2) With constant 
number of vanes, varying the width, particularly testing very wide 
fans, as these are generally most suitable for direct connection to 
electric motors, Wo. GILBERT, 

47, Victoria-street, S.W. 


useful expression than is forasteam engine cylinder. 





DERAILMENT OF TRAMCARS, 


Sir,—I have read the letter signed ‘‘ Engineer” in your issue of 
the 20th September, on the above, and I think it is quite possible 
that the trucks may jam, as suggested by ‘‘ Engineer,” if the rolling 
stock in question is quite new. I have always had to be most care- 
ful myself, when putting such on the track for the first few runs, 
to make sure and keep a low speed, so as to allow the rough parts 
to get a bit rubbed down, and I have found derailments take place 
more especially when running light. Your correspondent says that 
there is a slight slackness of gauge allowed on curves; but it is 
necessary to know how this is done. Unless this easing of gauge is 
made gradually at both ends of the curve, it may cause the trouble. 
Again, the same treatment is necessary as regards the elevation, or 
‘*cant,” as ‘‘ Engineer” calls it. The elevation of the outer rail is 
determined by the speed at which the curve is traversed, together 
with the sharpness of the curve; the greater the speed and the 
sharper the curve the greater the elevation required. The same 
thing may be said as regards the slackening of the gauge, but, of 
course, there is a limit ; in no case should the gauge be spread more 
than three-quarters of an inch, and it must be borne in mind that 
the increase of gauge should commence at a point back on the 
straight line, and must be gradual between that point and the com- 
mencement of the curve, where the full increase should be allowed. 
This same course must be pursued in the matter of giving the 
elevation to the outer rail ; the elevation must start gradually from 
a point back on the straight line. In practice it is usual to allow 
10ft. for every half inch of elevation given. It would be, I think, 
well for ‘‘ Engineer” to check his gauge, as trackmen are some- 
times very careless in this matter. I do not think that the trucks 
are at fault, except it be in the newness of the rolling stock, as 
before mentioned, 

If ‘‘ Engineer” cares to send me the particulars of the curve upon 
which the derailment takes place, I shall be glad to work out the 
whole matter for him. R, G. RANDALL. 
44, Sutherland-avenue, London, W., 

September 25th. 








Tue estimated output of pig iron in the United 
Kiogdom for the quarter ended September 30th last is 1,917,324 





and the form of smoke-box still in honour in England, would infer 


tons, The number of furnaces in blast was 343, 
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FACTORS OF SAFETY.* 
By Ropert Henry Situ, Assoc, M. Inst. C.F, 

UNtIL more intelligent methods than are at present prevalent 
are introduced to determine the proper values of the factors of 
safety to be used in designing dimensions, all refinements of scien. 
tific theory must remain quite futile. Indeed, within at any rato 
a limited range of practice, it would hardly be incorrect to sq 
that in the average practice of European engineers the uncertaint 
of the value of the factor of safety used is such as to prter 
entirely the utility of any scientific calculation of sections, whether 
the calculation be refined or only roughly approximative, (ne’s 
opinion as to the proper factor to use is, as it ought to be ang 
must be, founded on experience. But the experience usual} 
referred to is special and personal, and, therefore, apt to rd 
delusive. The general wide-spread experience of the profession jg 
not chronicled with suflicient accuracy, or rather, perhaps, the 
chronicles are not analysed with sufficient care, to make that 
experience available for the determination of the proper factors 
suitable for different circumstances in any authoritative manner 
The result is that in precisely the same circumstances differen} 
engineers might adopt factors of safety varying from each other by 
as much as 100 per cent., say, anything between 3 and 6, or between 
4and 8. That being so, it is clear that the result is uncertain to 
the same extent. Toe designer could frequently guess a suitable 
dimension without troubling himself about any calculation with as 
great accuracy as he can guess the factor of safety by which he has 
to multiply his theoretically calculated result ; and accordingly he 
does frequently adopt this short cut towards the desired goal, 

A common idea is that factors of safety are simply allowances 
for uncertainty as to the quality of the material used, but it js 
quite clear that a four or five-fold factor would be an irrationally 
large allowance to make on this account. _If there is the smallest 
possibility of the “ps of the material being only one-fifth of 
what it is supposed to be, there can be no doubt that on that very 
account the material is quite unfit for use in wort: where safety of 
life or property is concerned. 

The most extraordinary application of a factor of safety that has 
come under the author’s notice is that used along with Euler's 
formula for the strength of a long strut, viz :— 

Load = 3? . . 


4 


The—mistaken—theory shows that this load will not produce any 
buckling deflection ; but, as practice and experiment show that it 
not only produces large deflection, but also breaks the strut, a very 
large factor of safety has to be used. As the modulus of elasticity 
is the only quantity in the formula about which there is any doubt, 
this means making allowance for the “ possibility "which practice 
and experiment would show to be a certainty if the formula’were 
correct--of the modulus of elasticity being only one-sixth or one- 
eighth of what it is imagined to be. 

It seems to the author that even ordinary individual experience 
is quite sufficient to determine factors of safety within far narrower 
limits than are generally imagined, if only the definite meanings of 
these factors and the reasons that compel the use of much larger 
sections than result from so-called theoretical calculation be dis. 
tinctly understood. 

Factors of safety are ratios in which pieces are made stronger 
than is required by ca'culation, according to the theory of strength 
employed, in order to allow for various kinds of uncertainty as to 
the exact value of the data, and to allow also for corrosion and 
abrasion, Sometimes uncertainty arises from doubt as to the 
legitimacy and theoretic accuracy of the forraula or mode of cal- 
culation employed. This element of uncertainty would not exist 
if the method of calculation agreed closely with a theory of whose 
completeness and accuracy we were quite sure. Many formulas 
are employed, however, in which niceties and difficulties of theory 
are confessedly, and indeed, very often deliberately, left out of 
consideration. Very often the calculation is made on the assump- 
tion of uniform distribution of stress over the section, when it is 
well known that the stress varies largely from side to side of the 
section. In sections through joints of all kinds in machinery such 
large deviation from uniformity exists—sometimes the maximum 
stress is three times the average. The theoretic estimates that 
have actually been made of this deviation are doubtful in respect 
of accuracy, and, in any case are very seldom made use of, or even 
known by the practical designer. In many sets of circumstances 
such as these, and occurring most largely in connection with 
machinery, a very considerable part of the “factor of safety” 
found to be necessary is evidently attributable to the wrongness of 
the theory, which is the base of the formula. In many cases the 
theory or formula is known to be wrong, or, at least, incomplete ; 
but it is not known in what degree its results differ from the true 
results. In other cases the incorrectness of the formula is not 
suspected by the man who uses it. Whether or not this be so 
evidently depends upon the amount of scientific and practical 
education that the user has received in the colleges and in works. 
Here it might be well to note that none of us have as yet received 
so complete an education that we can always feel quite reasonably 
secure against an error of judgment as to the absolute reliability 
of any particular theory. But the important point to notice is that 
in cases in which it is desirable to adopt a formula as the standard 
for the practice of a profession, that formula must of necessity 
base itself upon the knowledge possessed by the average member 
of the profession. Thus there will be inevitably applicable to such 
a formula a factor of safety which includes compensation for the 
average ignorance of the profession. This average ignorance may 
be so different in Germany, France, England, and America, that 
different formulas rule the practice of these different countries, and 
correspondingly different factors of safety may be quite proper in 
these different parts of the world. But there are numberless 
details of design not settled by any series of rules which itis 
incumbent to impose upon a whole profession or trade. Then 
comes in the greater or less accurate theoretical knowledge of the 
individual designer. If one man designs merely in proportion to 
the average stress, he must use a larger factor of safety than is 
properly used by a man who.can, and takes the trouble to search 
out the variation of stress across the section and makes allowance 
for it in his theoretic calculation. 

Thus, probably, a part of the whole factor used is due to the 
doubtfulness or ascertained defectiveness of the theory embodied 
in the calculation, and the ratio representing compensation for this 
must vary very largely with a number of conditions which are 
external tothe Fv 0: fee of the problem itself. ; 

Beyond this theoretic doubt there remain two chief kinds of 
uncertainty in the data ; firstly, that with regard to the maximum 
load to be borne ; and, secondly, that with regard to the quality of 
the material employed. Thus the ordinary factor is really the 
resultant of four component factors, and it appears to me that it 
would conduce very greatly to accuracy and rational consistency 
if these four factors or allowances were always dealt with separately. 
Only confusion and error arise from combining them into one 
multiplier. First, allowance for defectiveness of theory has already 
been fully discussed. 

Secondly, corrosion and abrasion. Only certain classes of 
pieces are exposed to these deteriorating actions, and those 
that are exposed to them are only affected on their surfaces. 
The surfaces of finished machinery used indoors, such as engines, 
tmachine tools, shafting, are not exposed to corrosion if they are 
popes cared for, and no allowance on this account need be made 
in designing their dimensions. In many cases the frictional wear 
of working surfaces of machinery, this being simply slow abrasion, 
has to be taken into account in designing. This is constantly done 
in dimensioning brass bearings, and it ought to be done im 
determining the diameters of piston-rods and valve rods, which 
are frequently taken out to be re-turned true. ‘ae 
Abrasion is, perhaps, a more important consideration in rails and 
in tires of locomotive and carriage wheels than in any other case. 








a Presidential Address, Civil and Mechanical Engineers’ Society. 
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mportance in ropes and cables, whether these be 
and to whatever use they be applied provided 
their use involve their moving. Suspension bridge cables are 
braded by wind and rain to a very slight extent. ‘The insides of 
r tive and other boiler tubes are abraded by the flame 
The dust and ash carried along with the flame is well 
this destructive effect, which in some cases is 


It is also of great i 
of hemp or of wire, 


Jocomo 
currents. 
known to have 


ore burning of tire-box plates and tubes comes under the head 


of corrosion. So far as the author knows this is the only case in 
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over the same section, 
great a proportionate allowance for large sections as for small ones. 
The same reasoning applies to risk of actual flaws, air holes, &. 
But the application of 
general low quality throughout the whole substance of the bar 
than 
sidered the ruling consideration, the result is that the same factor 
should be — to all sizes of sections so long as the quality is 
supposed to 

pieces of different sizes of section are usually manufactured either 


If, on the other hand, the work being designed is of so much 
importance, that the whole of the material to be used is subjected 
to systematic test by selecting specimens at random from each lot 
supplied, it appears unreasonable to suppose that a factor of more 
than 14 is necessary. But in these cases a careful analysis 
of the test results is sure to yield definite information as to 
the degree of variability of quality in the material, from which the 
proper factor can be judged with confidence. Unfortunately, these 
tests usually come too late in the day for the purpose of the design, 
their primary object being to keep up the quality of the material 
to the standard for which the design has long since been com- 

leted. 
The tests referred to in conjunction with the above figures are, 
of course, on specimens of material, not upon finished structures. 
The test of a certain finished boiler or bridge gives information 
regarding the actual margin of safety in the ordinary working life 
of the structure, but does not furnish data of use in the designing 
of the same bridge or boiler, although such results may, of course, 
be utilised in subsequent designs. But the fact that the structure 
when finished is to be tested carefully, and perhaps severely, may 
be allowed to influence the choice of factors of safety used in the 
design. In such case it seems unnecessary to make provision for 
the existence of serious flaws in the material, because the test 
ought to be sufficiently severe to reveal such flaws, and to give 
opportunity for the removal of the unsound piece and the insertion 
of a sound one in its stead. It is unnecessary to say that tests are 


It would then be unnecessary to make so 


e factor of safety is rather to guard against 


ainst local weakness, In any case, if the former be con- 


the same. It must not be forgotten, however, that 
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which there is any doubt as to the advisability of making an allow- 
ance for oxidation where it is known that oxidation certainly occurs. 
American experience seems to show that thickening the plates 
increases the temperature of their surfaces on the tlame side, and 
thereby increases the amount of burning to such a degree that the 
plates last the longer the thinner they are made, down to the limit 
consistent with strength to resist the steam pressure, It is, how- 
ever, an absolute necessity to allow for corrosion on the inside 
surfaces of boiler plates. 
the inside surface. Plates are frequently found corroded quite 
(yin. deep ; pitting is often allowed to proceed to a depth of ,°,in. 
before patching or other repair is carried out ; but no good boiler- 
maker will approve of such practice. 





| circumstances, 


From ,\;in. to din. should be allowed on | 


All exposed surfaces of bridge work are also liable to corrosion by | 


atmospheric —— and by the evaporation of rain water, and 
allowance must be made for this in designing dimensions. The 
allowance to be made here depends upon what it is intended to do 
in respect of periodic painting. 

These corrosive and abrasive actions affect the surface only, not 
the interior of the section. No factor of safety proper, therefore, 
can be used to make these allowances. The section is not to be 
made greater in a constant ratio for large and small sections and 
for different shapes of section. An extra surface layer of material 
is to be provided, the thickness of which should be judged of from 
the special circumstances of each case, and which should vary little, 
if at all, with the size of the section. Thus the ratio in which the 
section is increased is less the larger the section is, and is less also 
the smaller the ratio of the periphery to the area of the section. 
A less proportionate increase of area is necessary for circular and 
square sections than for others. As example, iin. thickness 
wrapped round a flat section in. by 1}in., increases it in the ratio 
1'8; but the same added thickness round a l4in. by 34in. section 
enlarges it in the ratio 1°25 only. 

Thirdly, uncertainty of quality of material. If the piece is 
calculated for strength only, the quality, the uncertainty of which 
is to be allowed for, is the breaking stress or the stress at the 
‘limit of elasticity.” For the purpose of strength calculation the 
best definition of the “‘limit of elasticity” seems to be the ‘ maxi- 
mum stress the material will bear continuously applied or inces- 
santly repeated for an indefinitely long time without continually 
increasing strain.” If the piece is designed with reference to 
stiffness, the quality for the uncertainty of which provision is to be 
made, is the modulus of elasticity. Experiment seems to show 
that the modulus of elasticity is not so variable a quantity as is the 
ultimate strength ; in fact, it varies in a very much smaller degree. 
Thus, if the piece is designed for stiffness, and has, therefore, an 
‘excess of strength, the factor of safety that need be used is com- 
paratively small. Or, perhaps, some would prefer to say that no 
factors o' safety can be rationally used in designs made for stiff- 
ness, and that in such designs the only actual factor of safety is the 
ratio in which the design for stiffness has made the strength 
greater than that demanded by a theoretical design for strength, 
‘Irrespactive of stiffness, 

In any case it is safe to assume that the uncertainty as to quality 
applies equally to large and small sections, and, therefore, to guard 
against the risk of low quality, the areas of large and small 
sections should be increased in the same ratio. If the risk to be 
‘guarded against were that of mere local weakness, this rule would 
not be mathematically correct. If in a section of ten square inches 
“one square inch was a spot at which such special local weakness 
een, evidently there would be an overwhelming probability 

at the same degree of weakness did not occur everywhere else 





not often carried to such a degree of severity as to make sure of 
such detection, but they certainly ought to be so if practicable. 
Commercial considerations sometimes prevent this, and sometimes 
it is impossible to make so severe a test without danger to life and 
a large amountof property. It may here be suggested that marine- 
engine crank shafts and propeller shafts ought to be subjected to 
a fairly severe test in the finished condition and before they are 
sent out to work on long voyages. 

Fourthly, uncertainty of maximum future load. To allow for 
this a factor may be applied directly to the loads before the calcu- 
lation of section is begun. This kind of factor varies much more in 
different circumstances than do those already mentioned. If the 
piece is ex to accidental and incalculable blows, which it is 
intended that it should be able to withstand, the factor of safety 
will naturally be taken large. In ordinary circumstances, 
however, a little careful consideration will suffice to fix the 
possible maximum load within comparatively narrow limits, 
and a correspondingly small factor of safety may be applied to this 
limiting load. The toocommon method of designing is to direct 
attention only to the ordinary working load, and then to multiply 
by a factor of safety chosen pretty much at random. The right 
process is evidently to consider as accurately as may be, all the 
future possibilities as regards load during the whole life of the 
structure or machine. If this be done, it will be found that in the 
majority of cases there can be no reason for applying a factor of 
safety of more than 14 to such possible maximum load ; in many 
cases it need not be more than 1} to 1}; and it isseldom that there 
is any necessity to take more than 2 as the multiplier. 

The load is often made up of different parts one of which can be 
calculated beforehand with a moderate degree of certainty and 
| exactitude, while about the other there is considerable un- 
certainty. Such, for instance, is the case of the member of a bridge, 
| the force along which, due to the dead load, can be reckoned to a 
| 





close degree of approximation, while that due to the live load is 
| much more uncertain in amount, especially if this last be taken to 
| include the effect of stress of weather. In such circumstances the 
factor of safety is to be applied only to that portion of the load 
| which is uncertain. This is in nearly all cases the variable 
part of the load. As repetition of such heavy load as the 
structure will easily and safely bear when applied only once has 
long been believed to create risk or certainty of failure, it is 
necessary to consider more in detail the result of applying factors 
| of safety to variable loads. 
| In order to do so it is convenient to express by some exact law 
| the influence which is commonly referred to as the “fatigue of 
| | materials.” This influence is practically recognised when one 
| | endeavours to break a stick or rod of metal by bending it back- 
| | coma and forwards, but it was first investigated by accurate 





experimental methods by Wohler. 
When the stress in a piece of material varies and the variation is 
repeated an indefinitely large number of times, this may be called 
| a ‘stress oscillation.” The effect of the rapidity of the oscillation 
by different methods altogether, or else under very different | has not yet been accurately investigated, and cannot yet be taken 
these differences causing great differences in | into account in calculation, although no doubt it hasa very material 
the quality. This applies both to castings, to forgings, and to rolled | influence. For instance, the strengths of the reciprocating parts 
sections. of an engine are very possibly considerably influenced by the speed 
The ratio in which sections should be increased on account of | of the engine, independently of the stresses due to acceleration of 
uncertainty of quality of material, should depend on the care which | momentum. 
bas been spent in testing specimens of the material to be used. If | Fora given lower limit of stress in a stress oscillation there is a 
nothing with regard to this is known by test, if the place of manu- | corresponding upper stress limit which, although it will not 
facture and the brand be unknown, if, for example, nothing is | immediately break the material, will do so if the stress oscillation 
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be kept up fora long time. Such an oscillation may be called a 
‘breaking stress oscillation.” If in any actual stress oscillation 
the upper stress limit is less than the upper stress limit of the 
breaking stress oscillation with the same lower stress limit, break- 


known but that the material is boiler plate of apparently average 
quality, then a factor of from 2 to 3 seems reasonable if used in 
conjunction with the reputed average strength as stated in | 
engineering books, If, however, the brand is known, and this 


brand has been generally and repeatedly tested in a careful manner, | age will not occur although the oscillation be kept up indefinitely. 
and if the results be authentically known, then it appears to the | The greater the range bet~veen upper and lower limits in the 
author that from 14 to 2, according to circumstances, should be an 
amply sufficient facter of safety. 


breaking oscillation the less is the upper limit. For a given 
material a convenient way of representing the relation between 
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the corresponding upper and lower limits of stress is to draw a | duce compression, the ratio will be looked for further to the right = : P >; D+P 
pair of curves, the heights of which, from a horizontal base line, | hand in consequence of the multiplication, and, again, the stress multiplied. In this case adopting the ratio- D-f qrould lead to 


measure these stress limits. The height from the lower curve to 
the upper one measures to the same scale the range of stress in the 
breaking oscillation. Each vertical line drawn through the pair 
of curves represents a breaking oscillation. I have found it con- 
venient to use the algebraic mean between the lower and upper stress 
limits as the horizontal ordinate for these curves. Thus, if a 
straight line be drawn at 15 deg. to the horizontal base line from 
the origin from which the mean stress is measured, the height of 
this line at any point will be the mean stress, and the upper 
curve will at every point lie as far above the oblique line as the 
lower curve lies below it. 

This mean stress is called m in what follows, and the correspond- 
ing range of stress is called r. 

The two curves meet at the pete end, and here their 
common height measures the steady tensive stress which will just 
break the material if applied long enough. This stress is called T. 

At the left hand they again meet where their common depth 
below the horizontal datum line measures the steadily applied com- 
pressive stress just sufficient to produce breakage. Thisis called C. 

The vertical height between the curves at the origin indicates the 
range of a breaking stress oscillation between numerically equal 
tensive and compressive limits. This is called O. The piston and 
connecting-rods of an engine are typical examples. 

At the point where the lower curve crosses the horizontal axis, the 
height of the upper curve is called ¢, and indicates the tensive stress 
which, when alternated with zero stress, will break the material. 

A similar compressive stress / is found where the upper curve 
crosses the horizontal axis. 

If C were equal to T, the curves would be furthest apart at the 
origin. But C not being equal to T, the greatest range between the 
curves is found—according to the equation assumed below—to occur 
when the mean stress m =4(T- C). In the diagrams this has 
been called M. 

If in the equation expressing the variation of r with m, higher 
powers than the att be excluded, then of the six quantities, 
T, C, O, t, &, M, threeonly need be determined by experiment in 
order to enable one to draw out the curves. The other three can 
be calculated from them by means of the equation, or may be 
measured from the curves. Of course, any three are equally good 
for the purpose of calculation. Experimental determinations of T 
and C have been made in abundance ; ¢ has been experimented on 
by Wohler. The equation assumes its simplest form when 'I’, C, 
and O, are the constants. It then takes the shape 
Oo (C T m) (T — m) 

CT 
When C T and ¢ are used, it becomes 
— ,4(C + m) (T — m) 
(2C +2) (29 -t) 
If C T and M were used, it would become 
p= MAC +m) (T ~ m) 
(C + T)? 

The above six quantities are connected by the following three 
equations, which enable three of them to be calculated when the 
other three have been found by experiment :— 


r= 








0.=.. ACT? . 
(2C + ¢) (2T — ¢) 
M= __(C+-T)t =0O (C = T)? 
(2C +4 (2T - t) 4CT 


t=) Secte+acT—-#e-4(c- TP 
b= i tw? + (4C -t#-—4(C - yt)? | 
[acT-e -4(c- T¢]} 


From the above equation for r five curves have been drawn out 
on sectional paper, which are intended to be suitable for six 
different materials. In each case the curve is drawn out to a scale 
that gives the steady tensive strength T equal to unity. This is 
convenient because it allows the same pair of curves to be used for 
different qualities of the same material, the supposition being that 
for these different qualities, T, C, and ¢ have the same ratios to 
each other. In using them we first determine the stress to be 
employed to the scale T = 1; divide the whole load by this—this 
load having been first operated upon in the proper manner by a 
factor of safety—and then divide again by the known value of T 
for the quality of material employed. 

These curves cannot be considered as having been all proved 
correct by experiment; they should rather be looked upon as 
illustrations only. In most of Wéhler’s experiments on mild steel 
and wrought iron the ratio ¢ + T was found to be about 4. This 
ratio has been adopted for all the materials dealt with ; but it has 
been adopted here only provisionally. It is very likely that 
further experiments will show considerable variation from this 
value for some of these materials, The ratio C + T is pretty well 
established for each material. The author has taken an average 
value in each case. The following is a table of the ratios of C, ¢, 


k, O, M, to T :— 
Cc t k oO M 
T T T T T 
Cast iron 6 qi 1-44 .. 0-94 .. 1-91 
Plate iron .. 0-9 0-62 .. 0-70 0-71 
Bariron .. 0-9 0-62 .. 0-70 0-71 
Steel plate . 2-2 1:00 .. 0-85 1-00 
Steel bar 3-2 o- F «. 1-18 0-90 1-24 
Cast brass .. -» 0-55 .. § .. 0-44 0-61 0-68 
The last three columns of ratios are here calculated from the 
first two. 


To use the curves first determine the total loads for the limits 
of the stress oscillation by applying proper factors of safety to 
the actually known loads ; then find the ratio of these limiting 
total loads ; next select that portion of the diagram which gives 
the same ratio between the limiting stresses represented by the 
heights of the upper and lower curves ; finally calculate the sec- 
tion by dividing either of the limiting total loads by the corre- 
sponding limiting stress obtained from the curve. The section 
found will be the same whether the upper or lower limit be used 
in the calculation ; and, again, the same section may otherwise be 
found by dividing the range of total load by the range of stress 
as measured vertically between the curves. In a sixth diagram 
are drawn superimposed twelve similar pairs of curves for the 
twelve ratios of 4 4,1, 14, 2, 24, 3, 34, 4, 44, 5, 54, 


and 6. In 


t 
each of these T is taken 3. 


To facilitate the finding of the portion of the diagram that will 
give the desired ratio between the limiting stresses, curves—drawn 
in blue ink—have been plotted off on the sectional paper. The 
height of the blue curve at each point gives the ratio at that 
point. The scale of the ratio curves is half that of the stress 
curves. The ratio plotted off is everywhere that of the upper 
curve stress to the lower curve stress, the tensive side being 
counted the upper side of the horizontal datum line. Thus the 
ratio is positive when both stresses are tensive, and also when both 
are compressive. It is negative when one is tension and the other 
compression, At the point ¢ the ratio is infinite. At / it is zero, 
At Tand Citis+1. AtOitis—1. But as at two parts of each 
diagram this curve runs inconveniently high, the dotted curve 
showing the reciprocal ratio is also plotted in. 

Special care must be exercised in the use of factors of safety in 
cases of variable load. 

In bridge work the dead load has no factor applied to it—the live 
load alone is multiplied by a factor. If both produce tension on the 
piece, this multiplication increases the ratio of upper to lower limit 
of stress, and the ratio is to be looked for further to the left hand in 
the diagram, where lower stresses are found. Similarly, if both pro- 











found will be numerically less. f the dead load produce com- 
pression and the live load a counteracting tension, the multiplica- 
tion of this tension will alter the ratio, so that one must look further 
to the right hand to find it in the diagram, and this will give 
a smaller compressive stress, which, being used to divide the fixed 
dead load, will give a larger section. Similarly, with a tensive dead 
load, and a compressive live load, the latter being multiplied, the 
suitable part of the diagram is shifted to the left hand ; this gives 
a smaller tensive stress by which to divide the fixed dead load. It 
is thus always safe to apply the factor of safety freely to the live 
load without simultaneously altering the dead load, and to adopt 
the ratio resulting from this multiplication. 

The one limit of stress is not always, however, determined by the 
dead load. As the live load shifts its position on a bridge, it 
throws some of the members alternately in tension and compres- 
sion, both limits of stress being determined by the live load, and, 
therefore, both being subject to uncertainty. These uncertain 
limits may be both tensions, or both compressions, or one compres- 
sion and the other tension. Suppose there be a constant and 
certain load D to which are added alternately opposite loads + P 
and —Q, both of which are uncertain in amount. Thus the un- 
certain limits of load are D + Pand D— Q. The ratio of these is 

» t _ ’ 
rs : o Compare this ratio with the ratio - a J : 
Q are multiplied by the same factor—allowance for uncertainty. 
First suppose both D + P and D - Q positive (tensions). The 
effect of taking successively larger values of f is to form succes- 
D+fP... 
“— until the value of 
D -fQ 
J is reached, which makes D — fQ = O, when the ratio is infinite. 


| 
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, where P and 


sively greater positive values of the ratio 





— for Brass — 





Beyond this value of / the ratio is negative, and, as / is increased, 
decreases in negative value towards the limit 3 never reaching 
zero. This is equivalent to shifting from the right-hand end of 
the breaking stress oscillation diagram towards the middle, never 
passing to the left as far as the intersection of the upper curve 
with the horizontal line. This is evidently in the direction of 
safety because, while the upper limiting load has always been in- 
creased, the corresponding limit of stress is decreased; and, 
dividing the one by the other, the section obtained is larger the 
larger the factor of safety used. 

The same result is obtained if (D +. P) be tension and (D -- Q) 
be compression, and vice versa ; also if both (D + P) and (D — Q) 
be compression. 

The same happens again if a variable load between the limits +- 
Pand + Q be added to D, so that the load limits are (D + P) and 
(D + Q), and if P and Q be both multiplied by the came factor of 


safety. 
D+ fP 
Q° 


Consider, again, the ratio D Find the portion of the 


stress oscillation diagram giving this ratio, The section obtained 
will be the same whether (D + f P) be divided by the upper limit 
of stress taken from the diagram; or whether (D ~ fQ) be 
divided by the lower limit of stress. If, now, (D — fQ) be positive 
. 2 ws will be greater than either e ea 
and as the greater ratio corresponds to shifting 





(a tension), the ratio 
D+/fP., 
. @ } 
further to the left in the diagram, the ratio obtained by race 
ing both P ard Q should be used in preference to that obtained by 
multiplying only one of them. ~ 
The same result follows if D — fQ be negative, although it is 
not so easy to recognise that the supposition that both P and Q are 
multiplied is a more dangerous one than that only Q should be so 








si — for Cast /ron — 





a portion of the diagram being used further to the left than that 
+ FP this would give a greater compressiyg 


corresponding to 4 


stress limit on the lower curve; and, considering the section 
obtained by dividing (D - /Q) by this compressive stress, it js 


easy to see that the section would be less than if the ratio ) +P 
: — FQ 

D+/fP, 

i re ‘ Instead of 


would lead to the use of a part of the diagram further 


had been used, 
D+P 
D -+F 
to the right hand, giving a higher stress on the upper curve, so 
that considering the section to be obtained by dividing D + fp by 
ie stress, a smaller section would again be obtained than jf 
5 ~ a 4 were adopted as the most unfavourable possible ratio of 
the limiting loads, 
The opposite rule, however, holds for the load limits (D ; p) 
D+ fP, D , 
Q). J cP, 
2) D+ Q is greater than D 70) 
corresponds to a ss in the diagram further to the left : gives a 
less upper stress limit, and applying this as a divisor of (D SP) 
D + ft 
+ 


In this case, then, i Q should be 


On the other hand, using 


and (D 4 Here the ratio 


gives a greater section. 


adopted ; that is, the larger of the two uncertain additions to }) 

should alone be multiplied by a factor of safety. Indeed, if Q be 

operated on by a factor at all in this case, the factor should be 
taken less than unity. Of 
course, this rule also applies 
if both the limits are com. 
pressions instead of both being 
tensions, 

These different cases are all 
included under the general 
rule that the factors of safety 
should be applied in such a 

, way as to make the range of 
\ the stress oscillation as wide 
\ as it possibly can be. 
\ > In the reciprocating parts 
\ of moving machinery when 
\ opposite loads occur alter- 
nately, as in the case of the 
\ piston and connecting-rods of 
\ an engine, equal factors of 
safety should be applied to 
\ the opposite loads, and thus 
the ratio remains the same 
unatfected by these multipli- 
cations. If one limit of load 
is zero, the ratio being in- 
finitely large remains un- 
affected by the multiplication 
of the upper load-limit by a 
factor. 
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AMERICAN ENGI. 
NEERING NEWS. 
(From our own Correspondent.) 

Tandem compound locomo- 
tives. —The Northern Pacific 
Railway has put in service 

\ twenty-six goods locomotives, 
if \ which are peculiar in being 
/ : four-cylinder compounds, with 
two tandem cylinders on each 
side. They are of the con- 





' 
e : solidation type, %.¢., having 


eight-coupled wheels and a 
poche leading bogey. 
The frames are of cast steel, 
the top member being 4}in. 
} square, and the horn-blocks 
| and lower members well 
stiffened by ribs and webs. 
| The fire-box is above the 
frames, as in many other 
engines, so that these do not 
limit the fire-box width, as 
has recently been stated in 
an English paper. The saddle 
is in two parts, each forming 
the low-pressurecylinder, with 
its valve chest and steam and 
exhaust passages, The high- 
pressure cylinder and valve 
chest form a separate casting 
bolted on in front. The high- 
pressure cylinder is outside 
! the bogie wheels. The cylin- 
ders are l5in. by 34in. and 
28in. by 34in., and between 
them is a combination cylinder 
head, which closes both cylin- 
ders and forms an interme- 
diate bearing for the piston- 
rod. The two piston valves are 12in. diameter and 14jin. long, 
both mounted on the same valve stem. No separate receiver 
is used, the valve chambers serving as steam chests for the low- 
pressure cylinders and exhaust receivers for the high-pressure 
cylinders, The engines weigh 104 tons, with 92 tons on the driving 
wheels, and 12 tons on the bogie. The driving wheels are 5ft. sin. 
diameter. The boiler is 6ft. 3in. diameter, with 338 tubes, 2in, 
diameter and 16ft. long, giving 2815 square feet of heating surface. 
The total heating surface is 3670 square feet ; and the grate area 
is 524 square feet. Working boiler pressure, 225 1b, The 
tender, carried on two bogies, weighs 23 tons empty, and will carry 
10 tons of coal and 5500 gallons of water. The fire-box has two 
l6in. fireholes, a 
Armour-plate patents.—The Attorney-General of the United 
States Government has formally advised the Secretary of the Navy 
to decline to approve vouchers submitted by the Carnegie Steel 
Company and the Bethlehem Steel Company for royalties paid by 
them to the Harvey Steel Company, for the use of the so-called 
Harvey process in hardening armour plates for two of the new 
battleships. In 1893 the Government acquired the right to use 
the Harve tents by paying a royalty of one farthing per pound 
on finished plat » In 1805, the Government refused to pay further 
royalties, on the advice of the Chief of the Bureau of Ordnance, 
that the process used by the Government contractors was not the 
Harvey process, and, further, that the Harvey patents were invalid 
for want of novelty. In 1897, the Carnegie and Bethlehem com- 
panies took outa Tioonoe from the Harvey company, the contract 
stipulating that no royalties were to be paid when the Harvey com- 
any had granted a licence to a Government, and royalties had 
oan paid under such licences. In 1898, the Government con- 
tracted with the two steel companies for armour plate for the 
Mllinois and Wisconsin, and it was provided that if the companies 
were required to pay royalty for the use of the face-hardening 
process, the Government would reimburse them. The Harvey 
company then brought suit against the Government for an infringe- 
ment of its patents, which the Government defended. The steel 
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janies having paid the royalties, now demand to be reimbursed, 


ornich the Government has refused until the case involving the | record a marked increase in the number of out-of-work members. 


validity of the Harvey patents has been determined. The Car- 
nthe youchers would, it is claimed, prejudice the suit involved. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 


‘Yaat there is not much, if any, abatement in the trade recovery, 
so far, at any rate, as the Midland iron trade is concerned, was 
evident from the tone of the quarterly meeting on ‘Change in 
Birmingham to-day. As usual there was a good attendance from 
the chief metallurgical and engineering centres of the kingdom, 
including London, Manchester, Glasgow, Middlesbrough, Barrow, 
Sheffield, and South Wales, and despite the recent reduc- 
tion in the average selling prices of the North of England 
and of this district, there was a feeling of confidence. It seems 
to be generally considered that the reductions in ironworkers’ 
wages are a welcome relief at a time when productive costs are 
heavy, and that the average of selling prices has been kept 
down more by continental and American competition—which 
may, perhaps, not prove to be lasting—than from any marked 
failure of legitimate demand. Anyhow, the lowness of stocks in 
consumers’ hands, and the comparatively limited extent of recent 
production in most departments, were considered to be factors 
calculated to sustain the general position, and winter pro- 
spects by those well able to judge were not viewed this afternoon 
with feelings of apprehension, At the same time there was, of 
course, nothing like the buoyancy which characterised the late 
boom of some two years or eighteen months ago. 

The activity of the railway material and general engineering 
trades is occasioning a sustained demand for steel. Some of the 
steel works are booked to the close of the year, and it is believed 
that the output of steel for 1901 will be the largest ever experi- 
enced in South Staffordshire. Building sections are also being 
employed more freely, but not to the extent that is the cuse in 
the United States, where large structures fourteen to sixteen 
storeys high are erected, and where as much as 10,000 tons of steel 
are sometimes consumed in one block of buildings. Sir Alfred 
Hickman, Limited, of the Staffordshire Steel and Ingot Ironworks, 
quote as follows:— Plates, £7 to £7 10s.; angles, £6 ; tees, £6 7s. 6d. ; 
girders, £6; channels, £6 7s. 6d.; rounds, £6 15s. to £8 15s., at 
the company’s works, cash on 10th of month following date of 
invoice, less 24 per cent, discount, 

In the manufactured iron trade marked bars were to-day re- 
affirmed at £8 10s., at which figure they were put in May last. 
Unmarked bars were generally quoted £6 15s. to £7, and makers 
gave varied reports as to their experience of the condition of 
business, Tube strip is in good demand at £6 17s. 6d. Black 
sheets are £8 2s. 6d. to £8 5s, for singles, £8 fs. to £8 7s. 6d. for 
doubles, and £8 17s. 6d. to £9 for trebles. Galvanised sheets 
were £11 15s, to £12, f.o.b., Liverpool. The members of the 
Galvanised Iron Trade Association were able to point to a sus- 
tained demand from South Africa, and to the circumstance that 
business done with that country during the past month was double 
as good as a year ago, there baving been an improvement from 
1442 tons to 2960 tons. The total South African trade so far this 
year has amounted to 21,052 tons, or an improvement upon the 
corresponding period of last year of 3056 tons. A similar com- 
parison in the case of India shows an advance from 31,471 tons to 
37,475 tons; and in the case of the Argentine Republic, from 
19,319 tons to 23,610 tons. 

Stocks of pig iron in consumers’ hands are low, and bargains for 
new supplies were frequent to-day. Northampton forge pig is 
quoted 50s, to 52s, 6d.; Staffordshire part-mines, 51s, to 52s, 6d. 
tor ordinary sorts, and 55s. to 57s. 6d. for better qualities. 
Superior all-mine was quoted 75s, to 80s., and cold blast 95s. to 
105s, 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 


Manchester,—The situation in the iron trade remains unsatisfac- 
tory, chiefly owing to the continued general want of confidence in 
the future. Both pig and finished iron makers, although they are 
generally getting above their basis rates on business just now 
being put through, still hold back from any official advance, and 
merchants, who in many cases evidently take a very pessimistic 
view of the outlook, are cutting extremely low to secure forward 
sales, The not very encouraging prospect as regards new work in 
some of the large iron-using industries no doubt tends to depress 
the market, and even where consumers could buy forward at con- 
siderably below current rates, they show little inclination to pur- 
chase beyond immediate requirements. The position in the steel 
trade is also perhaps not quite so promising as of late, the recent 
advance in prices seemingly having had a tendency to check 
further buying. 

Only an inanimate sort of market was reported at the Man- 
chester Iron Change meeting on Tuesday, and for the most part 
buying was again not more than of a hand-to-mouth character. In 
pig iron business continues extremely slow, cx s purchasing 
only in the smallest possible q titi l hire makers, how- 
ever, are still moving away without difficulty their limited produc- 
tion, and are firm at 57s. to 57s. 6d., less 24, for No. 3 foundry, 
delivered Manchester, with good brands of Derbyshire quoted by 
makers about 54s, to 54s, 6d. net. For Lincolnshire foundry the 
minimum basis remains at 50s, 6d. net, with makers on the one 
hand quoting 6d. to 1s, above this, and merchants, on the other 
hand, in some instances prepared to sell at 6d. per ton less. Forge 
qualities remain unchanged at about 49s. 2d. net Lincolnshire, and 
50s. 6d., less 24, Lancashire, delivered Warrington. The greatest 
irregularity in the market is in the prices current for both Middles- 
brough and Scotch iron. For good-named brands of Middlesbrough 
makers are not quoting under about 54s, 4d. to 54s. 10d. net, but 
there are sellers of open brands in the market at as low as 53s. 4d. 
to 53s. 10d. net, by rail Manchester. Scotch iron ranges from 
about 58s, to 58s, 6d. Eglinton, and 59s. to 59s, 9d. Glengarnock, 
delivered Manchester docks. 

The position of the finished iron trade is without material 
change. For Lancashire bars there is still a fairly good demand, 
and on new business makers are able to get £6 lls, 3d. to 
£6 12s, 6d,, but the list basis remains at £6 10s., which, no doubt, 
would still be taken in some instances on orders of any moment, 
whilst odd transactions are reported at special discounts even on 
this figure, Sheets are firm at about £8 10s., and for hoops prices 
are steady on the basis of £7 2s. 6d. random to £7 7s. 6d. special 
cut lengths, delivered here, and 2s, 6d. less for shipment. 

In the steel trade, as already indicated, the tone is scarcely so 
buoyant as of late. For No. 3 foundry hematite makers still 
quote 70s, to 71s., less 24, as the minimum, but no buying of any 
weight comes forward. Local made steel billets remain at 
£4 16s, 3d. Manchester, and £4 15s. Warrington, net cash. In 
steel bars there are again some low sellers, and although the 
general quotations average about £6 12s. 6d. to £6 15s., orders 
could be placed at under £6 10s. Common steel plates average 
about £6 15s. to £6 17s. 6d., and steel boiler plates remain at 
£7 10s., less 24, as the minimum, but this price seems to have 
checked buying of any moment beyond small parcels for pressing 
requirements, and any further advance which was being talked of 
would seem, for the present at least, out of the question. 

The gradual slackening off in the weight of new work coming 
forward amongst engineers, to which J have previously made 
reference, is becoming more pronounced, and the returns of the 
trade unions, which hitherto have shown no appreciable change in 











the low percentage of unemployed, are in some cases beginning to 


The Steam Engine Makers’ Society has now 1% per cent. on dona- 


‘e Steel Company is baulking the Harvey claims, and payment | tion, and even where no appreciable increase in the unemployed 


list is noticeable, the outlook is described as less satisfactory. 
The United Machine Workers’ Association has now nearly 3 per 
cent, on benefit in this immediate district. 

The leading machine-tool makers, who have so far been well 
engaged with orders in band, are in many cases now getting short 
of work to keep them fully going, and have not much new business 
in prospect. ‘The textile machine-making trades remain exceed- 
ingly depressec, the leading firms reporting no improvement. 
Boilermakers are still well off for work. Builders of high-speed 
stationary engines have plenty of orders on their books, and loco- 
motive and railway carriage builders have sufficient work to keep 
them fully engaged for some time to come, whilst activity is also 
maintained throughout the electrical engineering branches. 
Taking the situation all through, however, it is becoming less 
favourable as regards the outlook for the future. 

The winter session of the Manchester Association of Engineers 
will be opened to-morrow, Saturday, when the afternoon will be 
devoted to a visit to the works of Ferranti, Limited, and the 
Manchester Corporation Electric Light Station, Dickinson-street, 
and in the evening at the Grand Hotel. Mr. Charles Day will read 
a paper on ‘‘ Engines for Driving Large Dynamos,” 

At the annual ting of the Manchester Geological Society on 
Tuesday, Mr. Jonathan Barnes, F.G.S., was elected president for 
the ensuing year. 

In all descriptions of round coal business moves on steadily. 
The better qualities are meeting with a fairly good sale for house- 
fire purposes, but there is no pressure of demand, and supplies are 
ample, the output of the pits running full time, and with the men 
reported to be working better than they have been doing for some 
time past, being rather in excess of requirements. Prices are firm 
at recent rates. The lower qualities of round coal continue to 
move away satisfactorily. For common house-fire purposes the 
consumption is steadily increasing, requirements for gas-making 
are also taking away larger quantities as the winter season 
advances ; and although the demand for steam, forge, and general 
manufacturing purposes is perhaps only stationary, pits have less 
common round coal to offer, and prices are maintaining the 
slight improvement recently noted, good qualities of steam and 
forge coal averaging about 9s. at the pit. 

‘The outlook with regard to engine fuel, however, becomes less 
satisfactory. On the one hand severa] important industries that 
are large users of slack are anything but actively engaged, and are 
not taking their average quantities, whilst, on the other hand, the 
output is increasing. ‘The result is that there is a good deal of 
surplus slack on the market, and the competition to secure busi- 
ness is steadily weakening prices. The current rates are without 
really quotable change, but there is a good deal of irregularity in 
the prices actually taken. At the pit mouth the average figures 
remain at about 5s. 6d. to 6s. for common Lancashire slack, with 
the better qualities 7s. to 7s. 6d. ; but slack from other districts is 
obtainable at considerably less, and in most cases Lancashire 
collieries are prepared to meet buyers with concessions where they 
are willing to enter into contracts for forward delivery. 

In the shipping trade a steady business comes forward, with 
prices well maintained at about 10s. 3d. to 10s. 6d. for steam coal, 
and from 13s, upwards for house-fire qualities delivered Mersey 
ports. Some excessively low prices, however, are reported to have 
been taken for slack delivered at ports. 

Coke continues in good request, with prices firm at recent full 
rates, 

Barrow.—The activity in the hematite market is well maintained, 
and the demand for iron is brisk and steady. Makers have thirty- 
seven furnaces in blast, compared with forty-one in the 
corresponding week of last year. Prices are unchanged at 6ls. to 
63s, per ton for mixed Bessemer numbers, net f.o.b., and warrant 
iron is at 59s. 10d. net cash and a month sellers, buyers 2d. less. 
Makers are all well sold forward, and some of them are not able to 
quote for early delivery. One furnace is engaged on spiegeleisen 
for which there is a good demand. Stocks of warrant iron have 
been further reduced this week by 573 tons, and now stand at 
14,225 tons, or a reduction of 8385 tons since the beginning of the 
year. 

Iron ore is in good demand at 12s. 6d. per ton for good qualities 
net at mines, Spanish oresare in steady inquiry at lds, per ton net 
at mines, 

Steel makers are very busily employed, and they have a consider- 
able number of orders in hand in every department. The demand 
remains brisk, but there is more foreign competition for many of 
the classes of steel produced in the district. Prices are fairly 
steady—indeed, foreign competition is keeping prices down. 
Makers are hopeful of relief in cheap supplies of coal, and where 
possible easier rates of carriage. Labour, of course, regulates 
itself with prices. 

Shipbuilders are fairly well employed on old orders, but the need 
of new orders is being felt. The first-class armoured cruiser 
Euryalus, which met with an accident at Laird’s Dock, Birkenhead, 
is being repaired, and before the end of the year she is expected 
back at Barrow for completion. In the meantime the King Alfred, 
first-class armoured cruiser, will be launched at Barrow. The 
Japanese battleship Mikasa will be ready for delivery this year to 
the Japanese Government. There is much interest shown in the 
new submarines building at Barrow for the Admiralty, and the 
trials of No, 1 are expected to take place in the course of a few 
Cc 





lays. 

The coal and coke trades are quiet. It is not probable that the 
recent advance in prices will be maintained. 

The shipments last week from West Coast ports showed some 
improvement. The tonnage of iron exported reached 9588 tons, 
and steel 11,961 tons, as compared with 7683 tons of iron and 5916 
tons of steel, an increase in iron of 1905 tons, and in steel an 
increase of 6045 tons. The shipment of iron this year represents 
267,313 tons, and steel 353,010 tons, as compared with 520,130 tons 
of iron and 315,789 tons of steel, a decrease in iron of 252,817 tons, 
and in steel an increase on the current year of 37,221 tons, 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


THE sharp weather of the present week has stimulated the 
demand for house coal. Winter supplies are now being laid in on 
almost every hand. Merchants, as well as householders, had 
delayed ordering in the hope of getting their requirements at a 
cheaper rate, but the advance imposed on October Ist put an end 
to these expectations, and there is now something like a rush for 
supplies. It appears likely that prices will be higher still in 
November. Although there has been no general increase in West 
Yorkshire, as there has been in South Yorkshire and Derbyshire, 
several West Yorkshire coalowners have individually put up prices. 
All markets are buying freely, more icularly London and the 
Eastern Counties. Best Silkstones, 13s, 6d. to 14s. 6d. per ton; 
Barnsley house, 12s, to 13s. per ton ; nuts, 11s, to 11s, 6d. per ton. 

The steam coal trade continues unsatisfactory, although the rail- 
ways are receiving an average weight on contract, and the inland 
business is also satisfactory. Barnsley hards make 9s, 6d. to 10s. 6d. 
per ton, which is a considerable advance on contract rates. Coal- 
owners are now freely admitting that they made their contracts 
with the railway companies at lower rates than ought to have been 
secured, Engine fuel is in moderate demand, and prices are not 
likely to advance, owing to the larger supply through the better 
working of the pits, and the heavy weights of Derbyshire slack 
coming into competition with other markets. Nuts fetch 7s. 6d. to 
8s. 6d. per ton ; screened slack, 5s. to 5s, 6d. per ton; and even 
lower prices than these have been accepted. Coke remains un- 
changed, ordinary qualities a 10s, 6d. to 11s, 6d. per ton. 

The official return of the Hull Chamber cf Commerce and 














Shipping for September shows a remarkable falling off in the 
volume of business done by West Yorkshire, Derbyshire, and Notts 
collieries, South Yorkshire collieries having, in comparison, suffered 
Pp Of the 173 collieries sending to Hull for export, only about 
100 are amongst the contributors last month, while the bulk of the 
trade was done by one-half of these. The total weight of coal taken 
to Hull in September was 284,128 tons, as com with 368,480 
tons in September of 1900. These figures show a decline of 84,352 
tons, or 22°8 per cent. of their total. Sixteen South Yorkshirs 
collieries contributed 157, tons, as compared with 161,560 tons 
to the largely increased trade done in September of last year. It 
will thus be seen, as we have said, that the loss fell chiefi 
upon West Yorkshire, Derbyshire, and Notts collieries, whic’ 
exhibit a decline of more than one-half of the whole business com- 
pared with the corresponding month of last year. In the nine 
months ending September, the weight taken to the port was 
2,382,280 tons, as compared with 3,093,840 tons forwarded in the 
corresponding period of last year, adecline of 710,560 tons, or 22°9 
per cent. The exports to foreign countries were 136,652 tons, as 
compared with 226,072 tons in September last year, a decline of 
89,420 tons, or 39°5 per cont. For the nine months the export 
trade was 1,051,284 tons, as compared with 1,566,252 tons, exhibit- 
ing a decline of 514,968 tons, or 32°8 per cent. The decline in 
exports, which has not been paralleled for six years, has been 
general. Every market, compared with September, 1900, shows a 
decrease. 

The condition of the steel trade, which has been unsatisfactory 
for many months, shows no signs of improvement, except in 
Si and B steels, which have been in better request in 
several quarters. The crucible steel trade is perhaps the least satis- 
factory, more especially in the higher grades of tool steel, as well as 
steel for ordinary edge tools, files, and wire rods. Buyers complain 
of the prices still charged, but makers decline to make concessions 
owing to cost of raw material. Hematites remain firm, and coke 
maintaining its value, cheaper production is at present regarded as 
out of the question. There is a tendency on the part of buyers to 
hold back under the impression that rates may yet beeasier. The 
longer orders are withheld, the greater, of course, will be the pres- 
sure when they are given out. At present there is no likelihood 
of any immediate reduction in quotations. 

In the military material departments, Sheffield armour plate 
makers are waiting with some anxiety for further orders. The only 
parts of the armour plate works which are at present actively 
employed are the planing shops, where the plates are being finished 
for delivery ; the Siemens furnaces and rolling mills, where the 
preliminary work is done, are far from active. 5? railway material 
there is a good deal of work in hand in wagons, wheels, tires, axles, 
springs, buffers, and other accessories. ‘senerally, colliery equip- 
ment specialities are not so brisk as they were some time ago, as 
coalowners, in view of a quieter time, are cutting down expenses as 
much as possible. On the other hand, a number of the colliery pro- 
— are making electric light installations, and generally the 

usiness in castings and forgings for dynamos and other electric 
plant, both for power and lighting stations, is satisfactory. 

There is also improved business reported in tramway points and 
crossings and other similar specialities, caused by the extension 
of electric traction in the large centres throughout the kingdom. 
It is stated that several of the works in towns dependent on 
water supply apart from the Corporation—in Sheffield to some 
extent—and in other large centres of Yorkshire—in Lancashire 
more severely than anywhere—have, through the drought, been 
using water which has severely damaged their machinery, and 
orders for renewals and repairs are coming in to various firms on 
this account, 

The foreign trade in unwrought steel continues to shrink, the 
value last September having been only £196,625, as compared 
with £261,474 for the ——e month of 1900, which, too, 
compares very badly with £326,338, the value for 1899. Onl 
three markets show an increase on the month—Russia, Britis 
East Indies, and Canada. The greatest falling off was in Holland, 
which fell from £20,033 in September, 1900, to £4360 last month. 
For the nine months the value in unwrought steel exported was 
£1,799,613, against £2,989,313 for the nine months of 1900. Only 
one market showed an increase—British East Indies. All the 
others show large decreases, Holland the -largest of all, from 
£189,896 for the nine months of last year, to £38,704 for the com- 
pleted period of this year. The German market does not improve, 
either on the month or on the nine months. On the month the 
values are worth noting :—For September, 1899, £43,550; Sep- 
tember, 1900, £19,653 ; September, 1901, £12,114. For the nine 
months ending September 30th, 1899, £395,208; ending 1900, 
£337,600 ; ending 1901, £156,806. These figures exhibit an 
alarming shrinkage in the most important market Sheffield has for 
high-class steel. Should the proposed increase of duties come 
into operation, and a prohibitive succeed a protective tariff, what 
will become of the Sheffield steel trade with Germany ? 

The exports of cutlery for September again show a decrease, 
the value having been £46,942, against £52,964 for September, 
1900. For the nine months the difference is not so great— 
£464,559, against £467,168. The outcome is that the cutlery trade 
during the last quarter has been distinctly on the down grade, 
There is one satisfactory feature in an otherwise unsatisfactor 
return ; business with British South Africa, both on the mon 
and the nine months, has been largely increased. The explana- 
tion, no doubt, is the abnormal quantity of goods required for the 
equipment of the forces now in the field. 

In hardware the exports for the month reached a value of 
£112,760, against £120,053 of September last year. For the nine 
months, £1,058,673, against £1,109,052 for the corresponding 

riod of 1900. Here, again, the chief increasing market has 
om British South Africa, and probably for the same reason as in 
cutlery. 











NORTH OF ENGLAND. 
(From our own Correspondent.) 

TRADE must be reported quiet, but still it is showing improve- 
ment, and demand in nearly all branches is better than it was last 
month ; shipmentsare brisker, home consumption is heavier than 
for a long time, and any change in prices has been in an upward 
direction. On the whole there is a more confident feeling, and in 
no branch are producers in pressing need for more orders. Con- 
sumers of pig iron abroad are inquiring more freely for what they 
will require, as the shipping season is fast approaching its end, and 
they have no time to lose. Prices do not appear likely to be any 
lower before the close of the navigation season, and thus there is 
really no reason for waiting. 

As regards Cleveland pig iron, the makers now generally say 
that the present selling prices are not profitable on account of the 
comparatively high cost of materials, and particularly of coke, 
which they should be able to get at 15s., but which costs them at 
least 16s. 6d. per ton; and, besides, they have to use more of it 
than formerly to get a ton of pig iron. Durham coke, it is 
generally asserted by ironmasters, is not on the average of as good 
a quality as it used to be. It is also evident that the makers have 
cleared off their high-priced contracts, and that the orders they 
are now executing have been mostly tuken at about the prices that 
are now ruling. The realised price of No. 3 Cleveland pig iror, 
delivered during the last quarter, differed very little from the 
average of the quoted prices. Consumers for some months have 
been buying practically from hand to mouth, and large con- 
tracts for delivery over long periods have not been distributed. 
The tendency of prices was not sufficiently upwards for this, 
and consumers bought in small lots, so that they might avail 
themselves of any easing of prices that might occur from time 
to time. 

The price which has ruled this week for No. 3 Cleveland 
G.M.B. pig iron has been 45s, 6d. per ton, and not less has been 
taken either by makers or second hands, On the contrary, some 
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brands are not obtainable under 46s., especially as Cleveland 
warrants have been higher than the general price for pig iron. It 
is important to notice the change that has taken place in the price 
of forge iron, All this year grey forge has been relatively a good 
deal cheaper than No. 3 ; indeed, at times 4s. per ton less es on 
taken for the former than would be accepted for No, 3, the normal 
difference being 1s. per ton. But forge iron has become very 
scarce, and it is now very difficult to get supplies. This has 
enabled producers to put up the price of grey forge to the same 
figure as is being paid for No. 4 foundry, and it is expected that it 
will shortly be on a level with No. 3, a circumstance which has not 
often occurred since the trade was established. Not for many 
years has the supply of forge iron been so short of requirements as 
it is at present. It and No. 4 foundry are at 44s. 6d., mottled is 
sold at 44s., and white at 43s, 6d. 

It is not satisfactory to see that, though the make of Cleveland 
pig iron was so much reduced. in the early part of the year, the 
stock in Connal’s warrant stores has been increased "nearly 86,000 
tons this year, and that the increase is still going on, though ona 
somewhat reduced scale. The average daily increase for the first 
nine months of the year has been nearly 400 tons, and not lo 
since it was 600 tons, but this month the rate is only about 
tons, and already this month there have been three days on which 
decreases were reported. Still it is a weak point that there should 
be any increase. On 9th inst. Connals held 130,309 tons of 
Cleveland pig iron, the increase this month being 2136 tons, 
Nearly all the iron that is held in the store is No. 3 quality, it 
being very unusual to put the lower qualities into the ublic stores, 
The arom of hematite iron in the stores is only 2305 tons, 957 
tons having been taken out a few days ago. 

It has been officially ascertained that the average price realised 
during the quarter ended September 30th for the No. 3 Cleveland 
pig iron, delivered during that period, was 45s. 10°9d. per ton, 
this being 1s. 1°68d. per ton Jess than in the previous three months. 
This differs very little from the average of the prices quoted 
during the quarter. Since the top price was reached in the late 
‘boom ”—69s. 64d. for the third quarter of 1900—the realised 
price has dropped 23s. 7d. per ton, or about 33 per cent. In one 
pas alone—that ending March last—the fall was 16s. 6d. 

ages of blast furnacemen in the North of England are regulated 
by a sliding scale having the realised price of No. 3 pig iron as 
the basis, and the fall in this has necessitated a reduction of 14 per 
cent, in the from Saturday last. This is not much compared 
with the 21 per cent. that had to be taken off as a result of the 
operations of the first quarter of this year. The rates for the 
carriage of iron-making materials on the North-Eastern Railway 
are also Ny omaps by the ascertained price of No. 3, and they have 
this week been reduced 2 per cent., making 13 per cent. reduction 
from the best. 

The supply of hematite pig iron is still short of the requirements, 
but makers show no inclination to increase their production as 
long as coke and ore are so dear and the former is so scarce. 
Mixed numbers of East Coast hematite pig iron are not to be had 
under 60s. per ton, as there is a dearth of supply in all other 
districts that produce hematite pig iron. Basic pig iron is about 

- per ton for mixed numbers. This week there has been im- 
ported into Middlesbrough the first cargo of German basic pig iron 
that has ever been received in the district, and what is the more 
curious is that it is for a firm that makes basic iron. The quantity 
received was 500 tons, and it was for the North-Eastern Steel 
Company, who own besides their steel works, where they consume 
basic pig iron, the Acklam blast furnaces, where three furnaces 
are making basic iron. It is stated that considerable quantities of 
German basic iron have been sent to the Clyde, but hitherto Cleve- 
land or the North of England has not received any. Rubio ore is 
quoted at 15s, 9d. per ton. 

The exports of pig iron from the Cleveland district are better 
this month than they have been for several months. Up to the 
9th 27,028 tons were shipped, as com with 25,254 tons last 
month, and 27,974 tons in October, 1900. 

The quarterly statistics of the Middlesbrough Chamber of Com- 
merce show how much trade has fallen off during the last twelve 
months. The value of the shipments oversea this year so far has 
only been £3,173,587, this being £1,892,626 less than in the corre- 
sponding nine months of last year, the decrease being thus at the 
rate of 38 percent. Of the 88 blast furnaces within the port of 
Middlesbrough only 54 were in operation at September 30th, or 15 
fewer than at the same date last year. The production of pig 
iron during the quarter was 492,000 tons, against 573,500 tons in 
the corresponding quarter of 1900. Shipments showed a large 
decrease in quantity. The deliveries oversea of pig iron this 
year have only been 396,138 tons, whereas in the first nine 
months of last year they were 634,272 tons; but the coastwise 
deliveries have been more than doubled, so that the total decrease 
is not so heavy. 

The manufactured iron and steel industries continue well 
occupied, and prices are firmly maintained, notwithstanding 
the reports of increasing German competition. The offers are at 
prices considerably below what producers are asking here. No 
German iron or steel ap) to have been received in this district 
ee a loca] shipping firm has secured the contract for - 
ing tons of German billets from Rotterdam to tl a 
Manufacturers here are not badly off for orders, and thus will not 
reduce their quotations, which have been steadily maintained for 
some weeks past. 

The steam coal trade has become quiet, and prices are decidedly 
easier, but that is only what is usual at this period of the year. 
Best steam coal can now be bought at 11s. 6d. to 12s. f.o.b., and 
small at 5s, Deliveries of gas coals are increasing, and the price is 
now above those for steam coal, but gas coals being at 12s. 6d. 
and second class at 11s. 6d. f.o.b, Foundry coke realises 17s. 6d. 
to 18s., and medium quality furnace coke 16s. 6d. per ton 
delivered at the furnaces. The average realised price of North- 
umberland coal during last quarter was 8s, 6d. per ton, as com- 
pared with 8s, 7'6d. in the previous quarter, and wages of miners 
will not be altered for the three months ending January, 1902. 
Bolckow, Vaughan and Co. are sinking two new shafts at their 
Leasingthorne Colliery to the Brockwell seam, which is at a depth 
of 180 fathoms, 








NOTES FROM SCOTLAND. 
(From our own Oorrespondent.) 

THE pig iron market has been quiet, with apparently only a slow 
demand, but outside of the market there are not wanting signs of 
an increasing consumption of rawiron. The Scotch forges, and 
many of the foundries, are becoming very busy. For certain 
special brands of Scotch pigs there is a very brisk demand, while 
the consumption of Cleveland iron is large and increasing. 

The warrant market is hampered by a scarcity of warrants, and 
does not seem at present to afford a very satisfactory index of the 
state of trade. There has been little doing in Scotch warrants, 
which have been selling at 53s. 8d. to 53s. 6d. for cash and delivery 
in one month. The main interest of the warrant business is in 
Cleveland iron, considerable quantities of which have changed 
hands at 45s, 74d. to 45s. bid. cash, and for delivery from seven 
to seventeen days, and at 45s, 64d. to 45s. 54d. one month. A 
small quantity of Cumberland hematite iron has been done at 59s, 
= month, but there has been very little of this class of iron on 
offer, 

The business in hematite pigs is on the increase, and while it 
is difficult—it may almost be said to be impossible—to obtain 
supplies from Cumberland, the home output is being increased, 
and several cargoes have arrived from abroad, the latest being one 
of 860 tons, landed at Grangemouth from Stettin. Merchants 
quote Scotch hematite 63s, 6d. to 64s. for delivery at the steel 
wor 

Makers of Scotch pig iron are in a sense independent of the 
market, doing a large business direct with consumers, and keeping 





steady prices, Govan, No. 1, is quoted, f.o.b. at Glasgow, 56s. ; 
, 53s, 6d.; Carnbroe, No. 1, 56s. 6d.; No. 3, 54s. 6d.; Clyde, 
No. 1, 66s.; No. 3, 55s. 9d.; Gartsherrie, No. 1, 66s, 9d.; No. 3, 
56s. 3d.; Calder, No. 1, 67s.; No. 3, 57s.; Langloan, No. 1, 70s.; 
No. 3, 593.; Summerlee, No. 1, 70s.;.No. 3, 57s, 6d.; Coltness, 
No. 1, 72s.; No. 3, 58s, 6d.; Glengarnock, at Ardrossan, No, 1, 
66s.; No. 3, 55s. 6d.; Eglinton, at Ardrossan or Troon, No, 1, 
56s. 6d.; No. 3, 54s.; Dalmellington, at Ayr, No. 1, 57s.; No. 3, 
54s. 6d.; Shotts, at Leith, No. 1, 70s.; No. 3, 57s. 6d.; Carron, 
at Grangemouth, No. 1, 67s. 6d.; No. 3, 57s. 6d. per ton. 

The shipments of pig iron from Scottish ports in the past week 
amounted to 6303 tons, against 3914 in the corresponding week of 
last year. There was despatched to Italy 1637 tons; Holland, 
862; Germany, 467; India, 264; Australia, 75; France, 104; 
Belgium, 30 ; Spain and Portugal, 50; China and Japan, 60; other 
countries, 243 ; the coastwise shipments being 2511 tons, against 
2048 in the same week of last year. The arrivals of Middlesbrough 
pigs at Grangemouth amounted to 13,426 tons, being 8693 more 
than in the corresponding week, and there is now a total increase in 
these imports for the year to date of no less than 129,930 tons, 

The finished iron and steel trades are now entering with vigour 
upon what may be termed the winter campaign. Inquiries made 
in various directions show that, while there is some complaint here 
and there as to a scarcity of orders, there is in the main a great 
amount of work in course of execution. The work on hand is of a 
miscellaneous character, much of it being connected with public 
contracts in course of execution. In the larger engineering works 
there is good employment. Locomotive engineers are busy. There 
is not quite so much mp in some departments of the tube trade, 
where competition has of late become very keen. 

In the coal trade there is a fair volume of business, but still con- 
siderable room for improvement in the foreign branch. The 
current shipments are not unsatisfactory, but the sales for future 
export are poor, shippers being unable, from the indifference of 
foreign customers, to take advantage of the low freights now 
prevailing to anything the extent that they could desire, A con- 
siderable quantity of coals is reported to have been sold in the 
last few days for shipment to Genoa, but the export market as a 
whole is dull. The past week’s shipments from Scottish ports 
amounted to 214,194 tons, compared with 208,941 in the preceding 
week, and 222,644 in the corresponding week of last year. The 
prices of coal are steady. Main is quoted f.o.b. at Glasgow, 9s. ; 
steam, 10s.; ell, 10s. 3d. to 11s.; splint, 10s. 6d. to 11s. per ton. 
Splint coal is firmand in good demand. Ell coal is also in active 
request, and all kinds of small coal sell well for manufacturing 


purposes, 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

On Wednesday the tendency of prices downwards was stopped 
by the Admiralty contracts being placed at more favourable prices 
than had been generally expected. The total quantity arranged 
for at present—a preliminary quantity, it is hoped—is about 
60,000 tons. Iam favoured with some particulars. Prices are stated 
to range between 16s, 6d. to 17s. 6d., time of delivery up to the 
end of the year for bulk, but Government to have a portion, if 
necessary, deferred until the beginning of next year. The firms 
selected are the following :—Locketts, /000 tons ; Crawshay, 5000 ; 
Ferndale, 5000 ; Dowlais, 5000 ; Hills, Plymouth, 10,000 ; Powell, 
Duffryn, 5000 ; Lewis, Merthyr, 6000 ; Cory Bros., 10,000. Nixon 
Navigation is also stated to have secured 5000, but the full list is 
not yet given. 

The effect of this on the Cardiff market mid-week was soon 
noticeable, and it was reported by a coalowner that he had secured 
as much as 17s. 9d. for a cargo to be despatched in October. 

The latest prices quoted are the following :—Best steam coal, 
17s. to 17s, 3d.; seconds, 16s, to 16s. 6d.; dry, 15s. 3d. to 15s. 6d.; 
best smalls, 8s, 9d. to 93.; seconds, 7s. 3d. to 8s.; inferior from 
6s, 9d. to 7s. 3d.; best Monmouthshire, semi-bituminous, l4s, 9d. 
to 15s.; seconds, 13s. 6d. to 14s.; best house coal, 16s. to 17s.; 
No. 3 Rhondda, 15s, 6d.; brush, 13s, to 13s, 3d.; small, 10s. 6d. to 
10s. 9d.; No. 2 Rhondda, 13s. to 13s. 3d.; through and through, 
10s, 6d. to 10s, 9d.; small, 7s, 6d. to 7s. 9d. 

Patent fuel quotations remain much about the same ; demand 
well maintained ; prices are 15s. to 16s. 6d. Coke is in a satisfac- 
tory state, and this is being shown by increased make. For a long 
time the Cambrian coke ovens have been under repair at Briton 
Ferry, but on Thursday last were re-started, and now good work is 
being done. The ovens are of the Coppée type, and give employ- 
ment to about a hundred men, 

Cardiff prices are as follows:—Furnace, 16s. 6d. to 17s. 6d.; 
foundry, 19s, to 20s. Pitwood is improving. Cardiff and Newport 
prices are 19s, to 19s. 6d.ex ship. Speculation is rife as to house 
coal going up ; I do not think it will remain at present figures, 

From the time when the coal ‘x situ in South Wales is worked 
out into tram by the collier, for an average wage of 2s. 7d. per 
ton, to its being placed in the householder’s cellar at 23s., the 
number of hands through which it passes is a large one, and every 
one takes his legitimate toll. Railways claim, as regards South 
Wales coal, from 6s. to 7s, per ton. Coalowners benefit by the 
largeness of output and the promptitude of despatch. This week 
Cardiff shippers have under consideration to recommend the 
Cardiff Railway Company to erect a certain number of movable 
tips whereby double-screened coals can be dealt with, and also the 
expediency of adding to the number of the Lewis Hunter cranes, 
which have proved eminently successful. 

An important coal sinking is likely by the Tredegar Company, 
The idea is to sink between No. 1 and 2 McLaran pits, near 
Rhymney, and thus gain access to the Rhymney Railway. 

The inquiry into the Pencoed explosion has ended with a verdict 
of accidental death. The investigation was a keen one, but evi- 
dence showed that there was no carelessness ; that rigid exami- 
nation had been made for gas previous to the shot firing. The 
probability seemed to be that it oozed through a fissure having 
been previously undetected. 

Latest Swansea coal prices were as follows :—Anthracite, 23s, to 
24s.; seconds, 21s. to 21s, 6d.; best large, 19s. to 19s. 6d.; red 
vein, 16s, 3d. to 16s. 6d.; rubbly culm, 5s, 6d. to 6s.; steam coal, 
16s, 6d. to 17s. 6d.; seconds, 14s, 6d. to 15s,; bunkers, 11s, 3d. to 
lls. 6d.; small, 7s. 6d. to 8s.; house coal, No. 3 Rhondda, 16s,; 
through and through, 13s, 6d. to 14s,; small, 10s, to 1ls.; No, 2 
Rhondda, 13s. to 13s, 6d. 

Patent fuel, 15s. to16s, Coke, 17s, to 22s, Pitwood, 1%s., into 
trucks, 

On 'Change, Swansea, mid-week, it was stated that all the works 
connected with finished iron and steel were full of orders, and that 
it was difficult to obtain prompt delivery. Several important 
cargoes of rails have been despatched to the Colonies during the 
week, and large consignments inland, including over 250 tons to 
Faversham from Newport. 

Pig iron has been fluctuating again. Prices at close of week 
were little altered, but the following may be taken as about the 
ruling a pig iron warrants, 53s, 7d., 53s. 8d. cash ; 
Middlesbrough, No, 3, 45s. 8d.; hematite warrants, 59s. 9d. for 
mixed numbers ; Welsh bars, £6 5s, to £6 7s. 6d.; — at usual 
extras; sheet iron, £8 5s, to £8 7s. 6d.; steel sheets, £8 2s, 6d. to 
£8 7s. 6d.; steel rails, £5 5s. to £5 7s, 6d.; light sections, £6 7s. 6d. 
to £7 - 6d.; Bessemer steel tin-plate bars, £5; Siemens best, 
£5 2s, 6d. 

Tin-plates: Bessemer steel cokes, 15s, to 15s, 3d.; Siemens coke 
finish, 15s, 3d. to 15s, 6d.; ternes, per double box, 28 by 20 C., 
29s, 6d. to 31s, 6d.; best charcoal, 16s, to 16s. 3d.; big sheets for 
galvanising, 6ft. by 3ft. by 30 g., per ton, £11 5s, to £11 10s.; 
finished black plate, £11 7s. 6d. to £11 10s. 

Block tin, £110 to £107; lead, £12 2s, 6d.; Spanish is at 
£11 17s, 6d.; spelter, £17 2s. 6d, oy one Chili bars, £63 15s, 
to £63 12s, 6d. Iron ore: Tafna, 15s. 6d.; Rubio, 14s, 6d. 

Cardiff and Newport quotations for iron ore are as follows:— 





agg Rubio, 14s, 3d. to 14s, 6d.; Tafna, 15s. to 15s, 6d.; Almeria, 
4s, 9d. 

The chief subject of discussion at a general meeting of the South 
Wales Institute of Engineers this week was that of colliery trams, 
and the plea for uniformity was maintained with some force, The 
paper by Mr, Sidney Walker on over-winding was also considered 
and satisfaction expressed that so few cases occurred, ‘ 

The tin-plate trade continues buoyant, most of the make being 
well sold forward, The stormy weather is the cause of increased 
stocks, tonnage having been greatly delayed. Stocks are now 
112,824 boxes, For the past quarter I have had a good deal of 
activity to chronicle in the trade, and the prospect of a cop. 
tinuance is assured. The make of tin bar continues large, but 
not up to demand. A topic now discussed in tin-plate circles of 
Swansea is an amalgamation of the tin and sheet workers with 
the Steel Smelters’ Union, 

Copper and spelter works are busy, the latter particularly so, 








NOTES FROM GERMANY. 
(From our own Correspondent.) 

ALL descriptions of iron continue in weak demand, and prices 
show a tendency to move further downwards; at least, where 
forward orders are in question, makers have to reduce their quota. 
tions before they can hope to gain a contract. 

In Silesia the pig iron trade is remarkable for its quietness, (Of 
thirty-four blast furnaces existing, twenty-three only are in blow 
now, viz., five at the Laura-Hiitte, five at the Tulia-Hiitte, three 
at the Borsig Works, three at Friedens-Hiitte, two at Hubertus. 
Hiitte, two at Falva-Hiitte, two at Donnersmark Hiitte, and one 
blast furnace at the Royal Works, Gleiwitz. Current list rates 
are for forge pig:—M. 58 p.t.: basic, M. 57 p.t.; foundry pig, 
M. 62, and in some special cases M. 56 p.t.; hematite, 11°76 p.t,; 
spiegeleisen, M. 93 p.t. to 95 p.t., free at works, Scrap iron con. 
tinues in very slow demand, and an improvement is not likely to 
be felt in the immediate future, consumers having previously putin 
fairly large supplies. A moderate inquiry is coming in for manufac. 
tured iron. The girder mills are scantily provided with fresh work; 
inland orders can hardly be obtained, except at very low prices, and 
although the mills have been trying hard to extend their trade to 
foreign markets, they have as yet met with but little success, 
Plates remain quiet, and sheets, too, are somewhat flat. To 
Roumania and to Russia a fair business was done in the last-named 
article, but the mills have to be content with M. 90 p.t., while for 
home orders M. 120 to M. 125 p.t. is noted, 

In Rheinland-Westphalia the make of pig iron has been con- 
siderably reduced, but the syndicate does not, it appears, feel 
inclined for a general reduction in quotations, which many think 
would help to improve the demand in crude iron. Imports in iron 
ore from Sweden and from Spain are stated to have shown a con- 
siderable falling off for the last quarter, in consequence of the 
continued depression in the pig iron trade. Bars and sectional 
iron are in exceptionally weak request ; in fact, hardly any busi- 
ness is being done in these articles, and plates, too, are but weakly 
called for, in spite of reduced prices ; sheets, on the other hand, 
are comparatively well inquired for, and so are drawn wire and 
wire nails, 

The Georges-Marien-Hiitte in Osnabriick is reported to have 
been fortunate in securing a rail order of considerable weight for 
Holland, 

The import of English pit coal and coke to Hamburg, was, for 
September of present year, 224,226 t., against 249,801 t. for Sep- 
tember, 1900. 

No life is stirring on the Austro-Hungarian iron market. Even 
the demand in girders, which, though languid for many weeks, 
had still been better than that in bars, has now ceased entirely. 
Recently-published figures concerning the business in iron and steel 
between Austria and Hungary show the last-named country to 
have sold quite 11,0004. more to Austria in 1900 than in the 
present year. Sales from Austria to Hungary have been, on the 
other hand, more extensive this year than last, plus amounting to 
143,000 q. The prices for bars have been officially reduced last 
week, 

The balance of the Sig] locomotive shops is stated to show a net 
profit of 163,000 crowns for this year, against 386,000 crowns last 

ear, 

In Belgium the tone all round is less despondent on the iron 
market than formerly. 

Iron and steel bars are in better request, and the engineering 
shops have also been pretty well occupied, and their prospects for 
further employment may be considered favourable, the State rail- 
ways having just given out contracts for 155 locomotives, worth 
11,452,000f., and in a day or two further orders of importance will 
be placed, also for the Belgian State Railways. In all depart- 
ments of the Belgian iron industry Germany proves to be a most 

ful competitor. 

Owing to numerous and large assemblies that have recently been 
held, the strike in the Litge district has now extended to all the 
collieries on the left bank of the Maas, The number of strikers is 
estimated at 10,000. 

The French iron market appears to have gained in firmness; 
dealers’ stocks have been considerably reduced, and the works, 
therefore, expect the demand for iron to become a little more 
lively. There is not much business done in any department for 
the present, and many shops can hardly be kept going regularly, 
but the tone all round is inclined to be more hopeful. Quotations 
have not altered since former letters, bars being still sold at 
160f. p.t., and girders at 180f. p.t. Scrap iron remains 
neglected at 60f. to 70f. p.t. The mulls and foundries in the 
Nord and in the Meurthe-et-Moselle district are reported to be 
very moderately engaged, and in the Loire and Rhéne department 
a particularly weak occupation of the steel works is complained of. 
In the hardware industry, however, more life has been stirring 
this week than last. y 

The production of pit coal in the Donez district—Russia—was 
360,924,000 pud for the first two quarters of the present year, 
against 330,800,000 pud during the same period last year. Stocks 
of pit coal in this district are very heavy, general consumption 
being so much lower than in the year before. 











THE NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 


STEAM coal market steady and prices remain unaltered. House 
coal in fair request and prices firm. Exports for week ending 
October 5th :—Coal : foreign, 51,630 tons ; coastwise, 15,449 tons. 
Imports for week ending October 8th :—Iron ore, 6000 tons; tin- 
bars and billets, 710 tons ; pig iron, 21,440 tons ; pitwood, 1444 loads. 

Coal: Best steam, 14s. 9d, to 15s.; seconds, 13s. 6d. to 13s, 9d.; 
house coal, best, 17s.; dock screenings, 8s, 6d.; colliery small, 
7s. 6d. to 8s. Pig iron: Scotch warrants, 53s. 34d.; hematite 
warrants, 60s, f.o.b. Cumberland prompt; Middlesbrough, No. 3, 
45s. 7d, Iron ore: Rubio, 14s, 6d.; Tafna, 15s, 6d. Steel : Rails, 
heavy sections, £5 5s, to £5 7s. 6d.; light ditto, £6 7s. pede 
£7 7s, 6d. f.0.b.; Bessemer steel tin-plate bars, £5; Siemens stee 
tin-plate bars, £5 2s, 6d., all delivered in the district cash, Tin- 

lates: Bessemer steel, coke, 15s, to 15s, 3d.; Siemens, coke finish, 

5s, 3d. to 15s. 6d, Pitwood scarce and prices firm, London 
Exchange telegram: Copper, £63 15s. ; Straits tin, £113. Freights 
firmer. $.8. Jan Van Ryswick will load about October 14th for 
Rotterdam, direct sailing. 








Tux battleship Cressy experienced a further breakdown 
on Saturday. She left Portsmouth for a trial of her machinery 
but had to anchor off Selsea Bill owing to overheated bearings. 
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if LAUNCHES AND TRIAL TRIPS. 


‘ 4 

SEACOMBE, luggage ferry steamer ; built by, 
Cochran and Co., Annan; to the order of, the 
Wallasey Urban District Council; dimensions, 
140ft., 50ft. by 13ft.; engines, two sets of triple- 
expansion, 18in., 22in., and 34in. diameter by 
22hin. stroke ; built to ——- of Flannery and 
Given ; launch, September 28th, 

ConmNTHIA, steamship; built by, Joseph L. 
‘Thompson and Sons, Limited ; to the order of, 
the International Line Steemship Company, 
Limited, Whitby ; dimensions, 342ft., 49ft. 6in. 
by 27ft. 6in.; to carry, cargo ; engines, triple- 
expansion, 244in., 40in., and 66in. by 45in., pres- 
sure 160 lb.; constructed by, John Dickinson and 
Sons, Limited, Sunderland ; built to Lloyd’s 
highest class on the three-deck rule; launch, 
September 30th, 

ALEXANDRIAN, steamship ; built by, Wigham 
Richardson and Co., Limited, Newcastle ; to the 
order of, F, Leyland and Co., Limited, Liverpvol ; 
dimensions, 425ft., 464ft. by 304ft.; engines, 
triple-expansion ; constructed by, builders ; trial 
trip, October Ist. 

Scott, twin-screw tug steamer; built by, 
Allsup and Co., Limited, Preston ; to the order 
of, the London and India Dock Com ; dimen- 
sions, 90ft. long, 21ft. broad, and 12ft. deep ; 
engines, compound surface-condensing, 19in. and 
40in. by 24in., pressure 120 1b.; launch, Octo- 
ber 2nd. 

Mina, steel screw steamer; built by, C. 8. 
Swan and Hunter, Limited; to the order of, 
Bessler, Waechter and Co.; dimensions, 355ft., 
47ft. by 29ft. lin.; to carry, oil in bulk ; engines, 
triple-expansion, 25in., 42in., and 68in. by 45in., 

ressure 1801b.; constructed by, Blair and Co., 
imited, Stockton ; launch, October 2nd. 

ToLESBY, steel screw trunk steamer ; built by, 
Kopner and Son, Stockton ; to the order of, R. 
Ropner and Co., West Hartlepool ; dimensions, 
358ft. din., 46ft. 6in by 27ft. 3in.; engines, triple- 
expansion, 24in., 40in., 66in. by 45in., pressure 
160 lb.; constructed by, Blair and Co., Limited, 
Stockton. 











CATALOGUES. 


EDWARD LE BAS AND Co., Billiter-street, London. 
—List of prices current of iron, steel, galvanised 
wire, nails, copper, &c. 

JoHN SPENCER, Limited, Globe Works, Wed- 
nesbury.-Twenty-firat edition of catalogue of 
iron and steel tubes and fittings, &c. 

GEORGE RICHARDS AND Co., Limited, Broad- 
heath, Manchester. — Illustrated catalogue of 
machine tools, pattern-maki machinery, air 
compressors, pulleys, and line shaft fittings, 

Tuos. W. Warp, Saville-street, Sheffield. 
September issue of the Albion machinery cata- 
logue.—The contents of the pamphlet are so 
diverse that it is impossible here to enumerate 
them. 

J. aND H. Gwynne, Limited, Cannon-street, 
London, Catalogue of ‘‘ Invincible” centrifugal 

umping engines for ships’ use.—This book has 

n produced in order to place before shipowners, 
marine engineers, and others, a short history of 
this industry and this firm’s connection therewith. 

THE STEEL COMPANY OF SCOTLAND, Limited, 
Royal Exchange-square, Glasgow. — We have 
received from this company a beautifully illus- 
trated souvenir of the ‘ow Exhibition. In 
addition to views in and about the Exhibition, 
there are some excellent photographed reproduc- 
tions of the company’s works, 

RICHARDS’ MacHINE Toot Company, Laurence 
Yountney-hill, London. Section A catalogue: 
Open-side planing machines, —The book opens with 
an interesting discussion of the merits and earlier 
objections which engineers had respecting this 
type of machine—many of which appear now to 

ve been overcome. The book is nicely pro- 
duced and readable. 

JOHNSON-LUNDELL ELEcTRIcC TRACTION CoM- 
raNY, Limited, Soho-square, London.—We have 
received three pamphlets from this firm, viz., Nos. 
51, 101, 151. The first relates to traction motors, 
controllers, and regenerative braking ; the second, 
automobile and launch motors and controllers; 
and the third to the Johnson-Lundell system of 
surface-contact electric traction. 

‘THE GENERAL Exgctric Company (1900), 
Limited, Queen Victoria-street, London. New 
catalogue of electric light fittings and glass- 
ware. —In the yeaa of this, the tenth 
edition, no trouble or expense appears to have 
been spared to ra 4 up its reputation as the 
standard work of its ind. The illustrations are 
excellently produced, and show that much thought 
has been exercised in the design of many of the 
fittings, which are highly pleasing. 

INTERNATIONAL PNeuMATIC Toot COMPANY, 
Limited, London and Chippenham. 1901 Cata- 
logue of ‘Little Giant” pneumatic tools and 
appliances.—-A perusal of the index to this book 
shows at a glance the increasing number of 
applications of compressed air in engineerin 
construction, The contents include illustra 
descriptions of drills, boring machines, hammers, 
hoists, riveters, jacks, casting cleaners, com- 
pressors, &c, All the tools are of English manu- 
facture throughout and many of them are well 
known to our readers, 

_BriTIsH MaNuFAcTURING CoMPaNy, Limited, 
York-road, King’s Cross, London. Catalogue 
describing the E. L. B, system of electric lighting 
boards.—The purpose of this new invention is to 
provide a board or surface on to which electric 
ights can be applied at any point, and moved 
from point to point with ease, and withuut special 
wiring or the installation of special appliances. 
The shape of the board is immaterial, and its 
dimensions can be varied to such an extent that 
one of the developments already arrived at is a 
narrow electric lighting strip of any length, which 
can also be made flexible if desired. 








Tue death is announced of Mr. H. W. 
Cramp, member of the well-known shipbuilding 
firm of Philadelphia, 





THE PATENT JOURNAL. 
Condensed from “ The Itustrated Official Journal of 


Application for Letters Patent. 





*,* When inventions have been ‘‘communicated” the 
name and address of the communicating party are 
printed in italics. 


25th September, 1901. 


19,110. Roors and SrrucruraL Work, E. L. Pease, 
Stockton-on-Tees. 

19,111. ArtiriciaL Barr for Anoiinoc, H. Peel, 
Redditch. 


19,112. Leaarnos, E. C. Tye, Birmingham. 

19,118. CoLLapsinLe Box for Costumgzs, J. E. Wain, 
Birmingham. 

19,114. — Macurngs, B. Kellett and H. Barker, 

‘ord. 

19,115. Motors, E. Blake-Smith, Manchester. 

19,116. TeLepHone Switch Apparatus, W. Crovkell, 
Manchester. 

19,117. Stipe Rests, C. Tumbelty, Manchester. 

19,118. Macuings for CLeantnco Knives, T. Lambert, 
Plymouth. 

19,119. VeLocipgpes, J. H, Smith, London. 

19,120. Guns, G. Terheggan, Cheltenham. 

19,121. Sirpg for Cuancinc CAMERA Pxatss, T. lobert- 
son, Glasgow. 

19,122. Cyctze Gear, J. Knutton and D. Holmes, 
Birmingham. 

19,123. Gas Enoines, W. and K. A. Rowbotham, 
Birmingham. 

19,124. PLATE-CARRIER RELEASING Device for MaGa- 
zing Cameras, H. P. Tattersall and G. A. Pickard, 
Altrincham. 

19,125. WATER-SOFTENING ApraRATus, C. J. Haines, 
Winchester. 

19,126. Guipg for Orpinary Hanp Saw, W. E. Gay, 
Bristol. 


19,127. SuppLyine Lusricants, J. A. PhillipsandE W. 
Bohle, Birmingham. 
a S.icino Poratogs, R. Airey and W. Blackburn, 


19,129. ‘Apreneres for Cuttinc Soigs, J. Kershaw, 
19,180. Lvoosox Carrizr for Cycizs, T. T. Read, 
19,181, MiLtixe Croru, J. C. Tinker and J. H. Arran, 
19,182.  — Deposition of Meras, H. C. Harrison, 
19,188. ,; orr Liquips, W. Radermacher, 


mdon. 
a ooo MATRIX-MAKING Macuinges, 8S. A. Bhis?, 
mdon. 

19,135. Hich-spzep Enouygs, E. E. Wig, London. 

19,136. Cover for Etycrric Ceixs, C. Vogt, London. 

19,187. ActruaTinc Vacuum Pumps, T. A. Rose, W. A. 
Gwynn, and A. M. es, London. 

19,188. Footozar, E. P. Norton, London. 

19,189. Lastinc of Boots and Suogs, D. Hendersun, 
Leicester. 

19,140. Fire Screens, A. H. }’. Harper, London. 

19,141. Tas -‘Estaetic Spirroox, H. C. P. Jean, 


London. 

19, = Macutne for Wasuine Piatszs, G. W. B. Crees, 

mdon. 

19,143. Sewace Carnizrs, A. Wakefield, London. 

19,144. Wasuine Wooxs, J. Koning, London. 

19,145. Suspzgnpine Aprons for Szats, H. J. Letheren, 
London. 

19,146. Baxnp Drivinc Mecuanism for Cycues, W. B. 
Downey, Hendon. 

19,147. AlR-cooLeD Con , J. F. Si and 
J. Abady, London. 

19,148. Corn Bac for Carryinc on Horsgwack, F. W. 
Jarvis, London. 

19,149. Boots, F. and C. F. Mobbs, Londen. 

19,150. Macuuxg for Treatine ALLUVIAL Dgposits, J. 
Mactear, London. 

19,15]. Game of Sxiit, 8. H. Crocker, London. 

19,152. Propucine Om Gas, W.J. Dibdin and H. C. 
Woltereck, London. 

19,158. Propgiiers for Vesseis, J. and R. A. Tully, 


~ 
— OUNTING ARTIFICIAL TgETH, C. Mayr, Liver- 


pool. 

19,155. Sguargs, E. Watts, jun.,and J. J. Hutchinson, 
Liverpool. 

19,156. Saucer for Beer Guassgs, A. Markmann, 
Liverpool. 

19,157. Ratt Connections, K. W. Karlberg and A. 
Nordin, Liverpool. 

19,158. Stop Vatvg, J. E. L. Ogden, London. 

19,159. FLUID-pREssJRE Enoine, F. W. Lanchester, 

mdon. 

19,160. Music Binper, P. G. Lawson, London. 

19,161. ARTiFiciaL Fugit, J. Steiner.—(B. Steiner, 
Germany.) 

19,162. Apparatus for CARRYING Bicycigs, E. Maurice, 





ndon. 
19,163. Fsep-waTer Heater, H. and F. Lamplough, 


ndon. 
19,164. Cover Ptates fer Screws, T. Milbourn, 
mdon. 
19,165. Timepizces, A. Wolff.—(F. Mauch, Germany.) 
19,166. Rotary Enorngs, C. A. and O. W. Hult, and 
B. E. Linblad, London. 
19,167. Bicycte Cranks, J. H. Grant and T. Rippeth, 


ondon. 
19,168. Mans for Surrortinc Cycuigs, V. Martin, 


ndon. 

19,169, PILL-soxgs, H. J. Haddan.—(F. Fetthbach, Ger- 
many.) 

19,170. Guarpinc Ssips against CoLuision, A. N. 
Hovland, London. 

19,171. Cootinc of Expiosion Motors, A. and G. 
Macquart and W. J. Reid, London. 

19,172. Cnocotate CoaTInc MacuInERy, P. Panoulias, 
London. 


26th September, 1901. 


19,178. Borers, J. 8. Blake, Southampton. 

19,174. AuTomaTic SHUTTLE-CHANGING Motions, The 
Blackburn Loom and Weaving Machinery Making 
Company, Limited, R. Talbot, and W. Rossetter, 
Manchester. 

19,175. Dravoat Exciuper for Doors, D. F. Ainslie, 

gow. 

19,176. Cycte Brakkg, J. Hines, Glasgow. 

— ce for Dryinc Yeast, 8S. Dymond, 


tol. 

+ Rotary O11 Enarng or Moror, J.8. Jennens, 
ing’ 4 

19,179. Gas Enorng, J. 8. Jennens, Birmingham. 

19,180. Sewinc Macutng, R. Pottage and D. Barker, 

Manchester. 
19,181. Paotocrapaic Retoucuine, A. G. Palmer, 
irmingham. 

19,182. Scate Beam, J. H. Cheshire, Liverpool. 

19,183, PLumpgrs’ Traps, W. G. Rennie, Edinburgh. 

19,184. TaBLE FoorsaL. Game, H. G. Froud, Bourne- 


mouth. 

19,185. PortaBLe Cooxinc Apparatus, J. Widmer, 
Manchester. 

19,186. Packine of Soumpirizp Spirits, J. Widmer, 
Manchester. 

19,187. Luatuer Leoornos, F. James, Ipswich. 

19,188. AppLiaNnces for Jorntne the Enps of Bgxts, W. 
Neuhaus, Manchester. 

19,189. Lusricators, P. Sturm, Manchester. 

19,1 matic Trrgs, A. H. Hornby, East Barnet, 
Hertfordshire. 

19,191. Rrppizs, J. Loving, London. 

19,192. Sewine Macuine ATTacuMENTS, G. J. Stevens, 


mdon. 
19,198. Fixinc Taps in Vessgxs, C. I. C. Bailey, 
London. 
19,194, Fastening Pin, F. Stumpf, Berlin. 





19,195. Maxine Naixs, B. Mountain and Son, Limited, 
and H. Armis' , London. 

19,196. Pweumatic Hammer, C. H. Shaw, London. 

19,197. Gate Vatvg, A. M. Hewlett, London. 

19,198. Criscross, M. and E. Jones, Harrogate. 

19,199. Lerrer-nox, C. R. Beresford and J. Maguire, 
Manchester. 

19,200. AtracHine Lips to Tga-pots, W. R. Selkirk, 


mdon. 

19,201. Toyerg ALaRm, W. J. Willis, London. 

19,202. ConvertTING Motion, &c., J. Horrocks, Man- 
chester. 

19,208. Botte Stoprgers, G. West and The Fabrik 
Schiller Scher Verschliisse Actien - Gesellschaft, 


London. 
19,204. Reruse Bins, A. T. Watkins and J. T. Lord, 
London. 
19,205. Daivinc Gear for Cycigs, J. B. Forster, 
mdon. 
19,206. Cornice Poug, A. de P. Chance and J. W. Carr, 
London. 
19,207. Coin-yrggp Apparatus, B. J. Atterbury, 
London. 


19,208. Ririg Sicuta, J. J. Mason, London. 

19,209. Got Baus, A. E. L. Slazenger.—(F. Slazenger’, 
United States.) 

19 ‘ed Dry Primary Barrery, W. Strickland, 

ndon. 

19,211. DraiwacE Pipes, J. H. Suttun, London. 

19,212. Inspection Traps, J. H. Sutton, London. 

19,218. TagaTment of SoLutions ContTainino GOLD, 
J. E. Clennell, London. 

19,214. Rorary Motion for Stream Enornegs, R. 
Harrington, A. H. Mackmurds, and Sir A. Altman, 
London. 

19,215. Sai, Hank, G. J. Tilling, jun., Southampton. 

19,216. GengRaTING ELxctricity on RUNNING CaRs, 
E. Hopkins, London. 

19,217. POWER-TRANSMISSION RgecuLaToR, E. Hopkins, 
London. 

19,218. CURRENT-GENERATING Macuings, E. Hopkins, 
London. 


19,219. CenrrirucaL Coup.ines, E. Hopkins, London. 

19,220. Punkans, H. H. Young, London. 

19,221. Draw-orr VaLvgs, 8. Wilkerson, London. 

19,222. Prorective Packinc Mareriar, C. L. A. 
Schwarz, London. 

19,228. Brakeg-oear for Crcigs, T. H. Cole, London. 

19,224. Exgcrrictty Merers, The British Thomson- 
Houston Company, Limited, and F. Holden, 
London. 

19,225. INCANDESCENT Exectric Lamps, The British 

omson-Houston Company, Limited.—(J. W. 
Howell, United States.) 

19,226. ELgcrricat Distrisution, The British Thom- 
son-Houston Company, Limited.—(H. Adwards, 
United States ) 

19,227. Evgcrricat Distrisution, The British Thom- 
son-Houston Company, Limited.—(H. F. T. Erben 
and A. F. Knight, United States.) 

19,228. Etectricat Distrisvtiox, The British Thom- 
son-Houston Company, Limited.—(A. R. Everest, 
United States.) 

19,229. Governors, The British Thomson-Houston 
Company, Limited.—(W. L. R. Emmet, United 
States.) 

19,230. Evgcrric Arc Lamps, The British Thomson- 
Houston Company, Limited.—(W. C. Fish, United 
States.) 

19,231. Automatic Circuit Breakers, The British 
Thomson-Houston Company, Limited.—((. D. 
Haskins, United States.) 

19,232. Fasteninos, H. Brockelbank, London. 

19,283. Prgumartic Tires, E. A. Preston, London. 

19,234. ALKALINE ALornaTE, T. Ingham, Liverpool. 

19,285. Rotuer Printinc Macuines, T. J. Smith, 
Liverpool 

19,286. Swivet for Fisuine Livgs, H. Renfors, Liver- 


pool. 
19,237. Serarnatinc ApmMIxTuREs from Liqurps, E. 
er, Liverpool. 
19,238. ApvsusTaBLE Bracket Support, R. Dobbie, 
London. 
—. CorIn-rREED MecuanisM, R. T. and J. G. Glover, 
mdon. 
19,240. Motor Cycigs, E. L. Leman, London. 
19,241. Furnaces, A. J. Boult.—(M. Ziegler, Germany.) 
19,242. Ort Cans, H. Lucas, London. 
19,243. SuppLyInc Fexep-waTeR to STEAM GENERATORS, 
H. W. Buddicom, London. 
19,244. Writine Tangs, F. E. Dodge, London. 
19,245. Dynamo ELEctRIic Macuings, C. P. E. Schneider, 
London. 
19,246, Benpinc Frames, G. B. Hunter, R. Hudson, T. 
H. Taylor, and W. Minnis, London. 
19 247. Bunszn Burners, G. Ihle, London. 
19,248. Wire Cominc Macuine, J. Anderson and 
Anderson, Harding and Co., Limited, London. 
19,249, ARTIFICIAL LeaTHER, G. Gautier, London. 
19,250. Umpreias, G. P. Ryder, London. 
19,251. Umprevuas, G. P. Ryder, London. 
19,252. Bicycies, W. C. Church and W. H. Baker, 
London. 
27th September, 1901. 
—_ Stcencer for Firg-arms, K St. G. Kirke, Wool- 
wich. 
19,254. Puacarp Hotpgr, W. Prosser, Glasgow. 
19,255. ReGIsTERING PacsEs of Books, 8. C. Straker, 


London. 

19,256. Trotitey Heaps for Tramcars, A. J. Jacobs, 
Bristol. 

eo Concert1nas, R. Field and A. Hanson, Hudders- 


19,258. Arr Tosgs for Pygumatic Tings, W. Ross, 
Edinburgh. 

19,259. Makino Ripine St1zRvPs, J. B. Brooks and D. 
Anslow, Birmingham. 

19,2€0. Packinc Rives, W. B. Johnson, Liverpool. 

19,261. Om Stoves, W. Brandon, Birmingham. 

19,262. SupgrRwEaTiING Stgam, W. M. Greaves, Man- 
chester. 

19,263. Size, J. W. Simmill and R. H. Helmich, Stoke- 
on-Trent. 

19,264. ExTgnsiBLe TaBLes, H. Dunnet and H. Rod- 
man, Birmingham. 

19,265. Batu Castor, J. FitzGerald and M. Goldring, 
Glasgow. 

19,266. PostaL Letrer Boxes, J. Connor, Manchester. 

19,267. Corton Dyes, R. J. Urquhart.—(The Chemische 
Fabriken vor. Weiler-ter Meer, Germany.) 

19,268. Suutrte CHanoine Motions of Looms, H. H. 
Hacking, Bury. 


19,269. Guarps for WHEELs, R. M. Ward, St Helens, 
c: 


19,270. Governors, R. Craig, Glasgow. 
19,271. OPENING ENVELOPES, J. Beaumont, Mauches- 


r. 

19,272. Tonacco Pips, J. Davies, Manchester. 

19,278. Guarps for CrircuLar Saws, C. 8. Whitelaw, 
Glasgow. 

19,274. Execrricity Mergers, C. H. Offord and A. C. 
Barficld, London. 

19,275. Topacco Prpss, J. J. Bowie, Glasgow. 

19,276. Drop Down Sma. Arms, J. Rogers, Birming- 


am. 
19,277. TomBteR Draveut Exciuper, J. Evans, 


jwansea. 

19,278: Brake Mecuaniso for Cycuss, F. Hulse and J. 
Gray, Birmingham. 

19,279. INDIA-RUBBER HorsesHoE, L. Rougette, Paris. 

19,280. CenTRIFUGAL CrEaMERS, N. G. K. Husberg, 

1, aa Egginton and D. C 
9,281. Motor CyciEs, } jon and D. Camp- 
bell, New Ferry, Cheshire. 

19,282. REVERSIBLE Screw ProreLuers, L. Wilson, 
New York. 

19,288. Frreproor Bricks, J. Horak, Cologne, Ger- 


many. 

19,284. Dia Puates for Cocks, G. Kraemer and F. 
Phillips, Cologne, Germany. 

19,285. CaTuErsers, A. Bachem, Cologne, Germany. 

19,286. Manuracture of Canpigs, E. Uelbermann, 
Cologne, Germany. 








19,287. Hotpgr for Lapres’ Hats, P. Berntgen 
Cologne, Germany. 
19,238. DispLayinc Goons for Exaisition, J. W. Cullen, 


mdon. 
a eee ARE Jars, J. D. Webb, Landport, 
et 


ants. 

19,290. AuTomoBiiEs, H. B. Gross.—(/. G. McPherson, 
United States.) 

19,291. Pygumatic Tires, A. Heatoa, H. A. Dugard, 
and C. and H. E. Davies, Birmingham. 

19,292. Construction of Botts, &c., W. Ripper, 
Sheffield. 

19,293. Nap-RaisinG Macuings, J. D. Tomlinson, Man- 
chester. 

19,294. Treatinc Raw Marteriats, J. Wetter.—(The 
Chemische Fabrik, Dr. A. Heinemann, Germany.) 

19,295. Foorsa.ys, F. Mousley, Birmingham. 

19,296. Situpina Winpows, U. A. Bond and F. R. 
Strickland, London. 

19,297. Securinc TuatcH on Ricks, R. Helliar, 
London. 

19,298. MECHANICAL IMPROVEMENT for the INSTRUCTION 
of the Pianorortg, E. Watson and J. Hyde, 
Thornton Heath, Surrey. 

19,299. Batu Vatves, T. Rallings, London. 

19,300. CarsureEtrers, W. H. Barker and J. Lange ike, 
London. 

10,301. Manure Dai.zs, T. Fletcher, Lundon. 

19,302. Sprinc RoiiteR Burnps, H. 8. Mitchell, 


ndon. 

19,303. Apparatus for AnoLING, N. VU. Christiansen, 
ndon. 

19,304. Apparatus for Maxine Buttons, M. A. P. Day, 


mdon. 

19,305. Fioats for Fisuinc Nets, Johnsen and Jérgen- 
sen, Limited.—(The Aktieselskabet Bergens Glasverk, 
Norway.) 

19,306. PuLteys, G. W. Marble, London. 

19,307. FisH-PLaTEs for Rartway Rais, W. J. Bradley, 
London. 

19,308. Hicu-vottace CgiLtinc Koss, A. E. Short, 


19,209. HIGH-vouracx Sarety Fusz, A. E. Short, 
19,310. SunstitvTe for Leatuer, W. Thornton, 


mdon. 
19,311. Paorgecror for Boots and Suozs, W. Thornton, 
London. 
19,312. PREPARATION of Sus3Tances for INDIGO VaT 
Dyginc, A. W. Playne and L. W. Macdonald, 


19,318. PxHorocrapuic Apparatus, F. W. Brooks, 
London. 

19,314. CoupLine, W. J. Murphy, London. 

19,315. Recrtvinc Sounp S1enazs, E. de Meulemeester, 


mn. 
19,316. IspicaTinc Mecuanism, &c., C. J. Root, 


mdon. 

19,317. Wire.ess TeLecraruy, G. C. Marks.—{lZ. D). 
Forest, BE. H. Smythe, and C. E. Frecman, United 
States.) 

— Sworp Firtines, T. Beach and J. C. Miiller, 


ndon. 

19,319. Catks, C. Loibl, London. 

19,320. Pranorortes, F. Guivier and C. Gand, 
London. 

19,321. Stoves, T. H. Whale, Birmingham. 

19,322. Motors, J. A. Wade, London. 

19,323. VatvgE Mecuanism for Motors, J. A. Wade, 
London. 

19,324. ConstructinG WELL Founpations, A. Goerke, 
London. 

19,325. Murers, W. M. Morrdey and G. C. Fricker, 
London. 

19,326. AERATING Liquip3, F. G. Hampson and H. 
Swales, London. 

19,327. Enoinz, T. S. Colbourne, London. 

19,328. Cuairs, W. P. Thompson.—(The Merker Manv'- 
facturing Company, United States.) 

19,329. Luno-TesTINc Apparatus, C. E. Howell, 
Liverpool. 

19,330. BRAKE AppLiaNncgs for Venicies, W. H. Rymer, 
Liverpool. 

19,331. Harvesters, G. W. Johnson.—(Suiét¢ Anonyme 
d’ Etudes et d’ Exploitation des Brevets André Castelin 
pour Machines Agricoles Avtomohiles, France.) 

19,332. CoLourtnc Matrer, G. W. Johnson.—(Ka//e 
and Co., Germany.) 

19,333. Venpinc Macuings, G. W. Johnson.—(?. Jaeger, 
United States.) 

19,334. CIGARETTE-PACKING ApraRATus, A. Godfrey, 


mdon. 

19,335. Typewrttinc Macutings, J. C. Fell.—(7/< 
Smith Premier Typerrriter Company, United States ) 

19,336. TYPEWRITING MacuINEs, J. Felbel, London. 

19,337. TyPEwaRitinc Macuings, J. Felbel, London. 

19,338. Typgwritinc Macuwnes, J. Felbel, London. 

19,339. TypEWwRITING Macuings, J. C. Fell.—{J. Fele’, 
United States.) 

19,340. CotLar Srups, F. Jones, London. 

19,341. Skirt Grip, M. V. Harman, London. 

19,342. ComBtnaTION of WEARING APPAREL, W. J. 
Churchill, London. 

19,3438. DispLaytnc Contents B1Lts, W. Flowers and 
H. E. Aspinall, London. 

19,344. Mgans for PropeLtiinc Veutcies, A. I. Han- 
bury, London. 


28th September, 1901. 


19,345. Too. Hotpgrs, H. J. Aynsley and W. Illing- 
worth, Longton, Staffs. 

19,346. Bits for Horses, G. A. Layton, London. 

19,347. Paeventinc the Sxippine of WHEELs, G. 
Atherton, Manchester. 

19,348. CARDING Enorngs, E. Ashworth, Manchester. 

19,349. CoLLEcTINc Souips, T. H. Butt, Bradford 

19,350. Weicutine Curtains, G. Hatton, Southport. 

19,351. Puncuinc Macuing, A. J. Freeth, Newcastle- 
on-Tyne. 

19,352. WateR-cLosgts, J. J. Borrington, Derby. 

19,353. FREE-WHEEL MecuaNnism, W. Durn, Birming- 


ham. P 

19,354. FasTeNING Piants to Wire, J. B. Clive, Bir- 
mingham. 

19,355. BrRakE for VeLocrpepss, P. L. Renouf and C. 
A. Hyde, Erdington, Warwickshire. 

19,356. Hus3 for Vetocirepes, P. L. Renouf and C. A. 
Hyde, Erdington, Warwickshire. 

19 357. SHUTTLES fur Weavine, A. Abegg, Manchester. 

19,358. TorpEpogs, C. G. Hoyos and A. E. Jones, 
Manchester. 

19,359. MouLpERS’ Pirg Nal, D. Gillies, Glasgow. 

19,360. MouLpgrs’ CuapP_st, D. Gillies, Glasgow. 

19,361. Cyc Wuegts, T. Watson, Glasgow. 

19,362. Gipsy Fire-LicuTsR, W. Foden, Manchester. 

19,263. MacHingry for PottsHtnc Pen Nins, J. W. 
Milligan and H. Rallings, Birmingham. 

19,364. Gas Reriectors, I. T. Burn and J. W. Hiuks, 
Birmingham. 

19,865. FoRNAcE Firg-Bars, C. A. Sadler, Birmingham. 

19,366. Rain Prorgcrors for Sears, R. H. Death, 
London. 

19,367. Looms for Wgavine, J. J. Bradbury and J. H. 
Calvert, Halifax. ? 

19,368. Ling Havuiers for Fisuine Boats, W. Tait, 


Glasgow. 

19,369. Dumpinc Furnace Bars, T. and J. H. L. 
Macdonald, Glasgow. 

19,370. GaRMENTs, H. Mason, Keighley. 

19,371. AUTOMATIC BAGATELLE Boarp, S. I. Parker, 
London. 

19,372. Macutng for ComPiLine Statistical Data, H. 
Hollerith, London. 

19,378. GENERATION of WateR Gas, G. Helps, 
Nuneaton. : 

19,874, CnemicaL Fink Enoings, J. H. Hartridge, 


Leeds. ; 
19,875. Execrric Fire ALarms, J. H. Hartridge, 


eas. 
19,376. Evxctroves, J. Hargreaves and J. W. Stubbs, 
Farnworth-in-Widnes, Lancs. 
19,377. Fixing Carsons for Dynamos, W. Hatnell, 
Leeds 
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—, Converting Heat into Enercy, M. Pollak, 
rlin. 
19,379. Inpicatinc Spgep, J. Tatlock and A. Hill, 


Glasgow. 

— Geinpixe Giass Marsits, J. G. Liversidge, 
a Ss. 

19,381. Rattway Cuarr, A. Jones, Leeds. 

19,382. Batcony for Winpows, C. C. Bradshaw, 
Manchester. 

19,383. Uricistne Heat of Sream, P. E. Verrier, 
London. 

19,384. Lusricatine Rinos, F. R. Stirl and E. O. 
Reupert, Charlottenburg, Germany. 

19,385. Loapine Fagiont, A. Schwarz, Charlottenburg, 


Germany. 
19,386. Race Startina Macartngs, C. W. Crowley, 


St. Louis, U.S.A. 

Boot Uppers, D. Lord and T. Garside, 
London. 

19,388. SHORTENING Sqirt Currs, W. P. Jennings, 
West Bournemouth. 

19,389. CHRronopHong, H. G. A. I. Wieder and J. 
Hupfeld, London. 

19,390. Pumps, E. B. Rayner and A. G. Kerns, 


London. 
19,391. Keys for Winpinc Watcugs, H. A. Béguelin, 

London. 
19,392, Propuctnc Naturat Arr of Woop, R. Otto, 

ndon. 
19,393. Evectric Motors, H., K., and G. Fomm, 


ndaon. 
19,394. Enoings, H. E. Newton.—(C. C. Worthington, 
United States.) 
19,395. InsectoR Tose Brr, M. M. Pelleray, London. 
19,396. Ratstne and Lowerine Bencues, J. H. Warren, 


ndon. 
19,397. VELOCIPEDE-DRIVING MECHANISM, E. Guilmin, 


London. 

19,398. BaGaTELLE, J. Brien and A. Duperey, 
London. 

19,399. Dsgstructors, The Brightside Foundry and 
Engineering Company, Limited, and J. A. Lee, 
Shettield. 

19,400. Paopuction of E:xctric Power, G. Mason, 
London. 

19,401. CHECKING SALE 
London. 

19,402. Mepicing, H. Woodhouse and R. Hudson, 
London. 

19,493. Paopucine an ALUMINIUM ALLOY, A. Maphardt, 


Tickets, E. zum Felde, 


ndon. 
19,404. AccumuLators, C. F. A. von Welsbach, 

London. 
19,405. Matrresses, V. Czernik and P. Helmecke, 


London. 

19,406. Spanners, Wrencugs, &c, A. E. Crawford, 
London. 

- Merat Cicaretre Howper, 8. M. Macaulay, 
London. 

ag 1 Switcn for CHarcinc AccuMULATORS, F. Walker, 

mdaon. 

19,409. TypEweiters, A. McK. Cochrane, London. 

19,410. Seats, L. Spoljarics, London. 

19,411. ENGIne: for AutomosiLes, J. H. Aykroyd, 
Liverpool. 

19,412. TRoLLEyYs for Etectric Rartways, E. Lichten- 
stein, Liverpool. 

19,413. Fieg-crates, W. H. Rymer, Liverpool. 

19,414. ExpLosion Motors, La Société A. V. Fréres, 
London. 

19,415. WELDING Parts of MgrTaLitc VEssELs, The 
Seamless Steel Boat Company, Limited, and J. F. a. 
Pflaum, London. 

19,416. Taansmission of Powgr, J. R. Churchill, 
London. 

19,417. AuTomaTic FrrE-arMs, H. W. Gabbett-Fairfax, 
London. 

19,418. Pockst TaBuiEet and Pencit, W. L. May and P. 
J. Shuttleworth, London. 

19,419. Pagssinec Apparatus for Cicars, R. Woerner, 
London. 

19,420. Gatvanic Insougs, G. Schauli, London. 

19,421. Fite for Newspapers, J. T. Steele, London. 

30th September, 1901. 

19,422. Osg-way Cuutca, V. and P. Riley and The 
Riley Cycle Company, Limited, Coventry. 

19,423. HorsgsHoxs, A. Abbs and A. A. Wilson, 
Huddersfield. 

19,424. Grip DeveLoprr, J. H. Hardacre, Burnley. 

19,425. Loom Swetis, J. A. Ingham and W. Heys, 
Burnley. 

19,426. CycLe Pepa, G. F. Gadd, Manchester. 

19,427. Copyinc Apparatus, F. W. Zimer, London. 

19,428. Sugars, F. Miichler, Barmen, Germany. 

19,429. CycLe Rm Brake, A. T. Campbell, Bathgate, 
Linlithgowshire. 

19,430. SINGLE-TRIGGER Gun, W. Baker, Birmiogham. 

19,431. Screw Heaps, H. Hechle, Liverpool. 

19,432. Signs, &c, R. Roberts and T. F. Siddall, 
Liverpool. 

19,433. OPENING ENvELopEs, J. Morrison, Glasgow. 

19,434. SELF-SIGNALLING TaRGET, A. Cooke, Bristol. 

19,435. Smoke ConsumER and Economisgr, G. Han- 
cock, Nottingham. 

19,436. CrrcuLark Cutrinc Macutiyg, W. P. Monro, 


G Ow. 
so Exciupiye Arr from Vesszts, J. Holdsworth, 
ull. 
19,438. Curr ApsustTEr, J. W. Green, Wigan. 
19,439. Rotary Harr Brusues, W. H. Lonnen, 
London. 
19,440. Automatic Cut-ovuT Device, W. Halliwell, 
Manchester. 
—— Bett Fastener, J. 8S. Hollings, Handsworth, 
ans. 


19,442. Winpow Sasnes, W. Taylor, G. J. and M. T. 
B. Furness, J. Strang, and V. N. Goldsmith, 
Glasgow. 

19,443 Saw, J. Bridge, Dublin. 

19,444. ACETYLENE Gas GeneRaToR, J. Laxton, St. 
Albans, Herts. 

19,445. NumBerinc Macurng, F. J. Borland and T. G. 
Morton, Leeds. 

19,446. PickING BaLLs up from the FLoor, W. Sykes, 
Wakefield. 

19,447. MATERIAL for Wraprinc Toxacco, J. Fisher, 
Dundee. 

19,448. Bicycle CHain Protector, F. J. Shirley, 
Hove. 

19,449. APPLYING Matcu-Box Surracegs, 8. E. Pasfield, 
Plumstead, Kent. 

19,450. MakInc MILLING Currers, E. H. Lindholm, 
Erith, Kent. 

19,45\. EcgvaTep Set Square, S. J. Miller, Reading, 


Berks. 
19 452. Carts for Sweepines, A. Gull and J. Miiller, 
Manchester. 
19,453. CATHETER, A. MacLennan, Glasgow. 
19 454 CorKtne Casks, J. C. Lloyd, Chester 


19,455. Guns, A. J. Boult.-(H. McGloin, New Zea- 
land.) 
19,456. EpucaTIONAL ApPLIANcEs, C. Kolshorn, 


ndon. 

19,457. MiLK-cans, M. A. Wier, Kingston-on-Thames. 

19,458. Vatve for Tosacco Pi1pss, W. Roge s, 
London. 

19,459. SMaLL-aRm Sicuts, E. W. Wagstaff and J. J. 
Guest, Birmingham. 

19,460. FasTENING Hoops on Cycigs, M. Fabbrucci, 
London. 

19,461. TRANSMITTING HeRTz1AN Waves, E. Ducrétet, 
London. 

19,462. ELecrro-maGNnets, E Ducrétet, London. 

19,463. Wuesi Ri, R. Jackson, Liverpool. 

19,464. Motor VEHIcLE, R. Jackson, Liverpool. 

19,465. Reversinc Gear for Suarrs, K. Jackson, 
Liverpool. 

19,466. MatcH-Box H. C. Carter, 
London. 

19,467. “ee Suapg, A. J. Boult.—(H. Schurz, Ger- 

many. 


19,468. Cannon ANnopgs, C. F. A. von Welsbach, 
London. 


CoMBINATION, 





19,469. Preventine Smoke from Enrerina Rartway 
Carriacgs, O. Imray.—(C. A. Withers, United States.) 

19,470. Rart Jornrs, F. Melatia, London. 

19,471. Sten Boarps, A. Block and 8S. Herzberg, 
London. 

19,472. Empossinc Macutnes, Elkington and Co., 
Limited, and W. Law, London. 

19,478. Scar¥ Pins, H. Sharp, London. 

19,474. CoMPOUNDING ARTIFICIAL Stong, H. Croizier et 
Cie., London. 

19,475. CenTrRe-BoRING Toot, R. Dudgeon, London. 

19,476. TaBLe Tennis Nats, J. H. and W. C. Quiggin, 
Liverpool. 

19,477. Toy, M. Walbinger, Liverpool. 

19,478. CANDLEsTICK, A. Anschiitz, London. 

19,479. Miners’ Cacgs, W. Maassen and W. Wirtz, 
London. 

19,480. TiRE-sETTING Macuings, H. T. Henderson, 
London. 

19,481. Ruxostats, C. Wirt, London. 

19,482. TorPepo Boats, J. Schaefer, London. 

19,488. Wick Burner for Spirit Licut, F. Christen 
and F. H. Aschner, London. 

19,484. Brake for CycLEs, 
Jensen, London. 

19,485. ConnuGaTED Furnacgs, W. Rainforth, London. 

19,486. Manuracturk of Dygsturrs, R. B. Ransford. 
—(L. Cassella and Co., Germany.) 


London. 

19,488. Rorary Enorngs, A. R. Schultz, London. 

19,489. Steam Generator, H. and F. Lamplough, 
London. 

19,490. Securrne Coau Piarss, G. W. Harrisand E. H. 
Harley, London. 

19,491. SigHtine Movine Ossects, 8S. S. Lawrence, 
London. 

= FasTEnino for Stasis Doors, C. A. B. Beatty, 


ndon. 
19,4938. ATTacHING WHEELS to VEHICLES, C. Dodson, 


R. Sparrow and N. F. 


mdaon. 
19,494. Saponackous Propuct, J. H. Koens, Graves- 


end, 

19,495. Water Ratsinc Apparatus, H. A. Ivatt, 
London. 

19,496. Winpow Bunps, T. Browett, London. 

19,497. INDESTRUCTIBLE BoTTLE Corks, D. Chambers, 
London. 

19,498. Diacinc Apparatus, G. E. Titcomb, London. 
19,499. INcREASING HeaTING Power of CoMBUSTIBLE 
Susstancgs, A. Kahn and M. Heberlein, London. 
ge Marntarninc Heat in Liqguips, E. Boyes, 

mdon. 
19,501. Ostarninc OrGanic Acips, J. A. C. Walther, 


mdon. 
19,502. INcaANDEscENT Lame Burners, A. Schapiro, 
London. 


19,503. TRAN: MISSION of Powgr, A. J. Jung, London. 
19,504. PHOTOGRAPHIC OBJ&CTIVES, Martin, 


London. 

19,505. ConTRoLLInc Rartway Trarric, W. Rowe, 
Londo 

19,506. 

ndon. 

19,507. Topacco Pirgs, E. W. Outhwaite, London. 

19,508. Rotary Enorygs, J. C. Beckfield, London. 

19,509. Extectric Capigs, K. T. Bennet and J. T. 
Johansson, London. 

19,510.. Erecrric Casies, K. T. Bennet and J. T. 
Johansson, London. 
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19,511. Printinc Macurngs, W. H. Clegg, Burnley. 

19,512. TrRoLttey Apparatus, W. J. Bosley and R. H. 
Dyer, Southampton. 

19,513. GuLirges, H. C. Latimer, Bournemouth. 

19,514. ELEcTRO-MaGNETIC ApPpaRaTus, E. Thompson, 
Manchester. 

19,515. AcTUATING TELEPHONE EXCHANGE INDICATORS, 
£E. Thompson, Manchester. 

19,5164 Stgam Traps, P. C. Noble, Worcester. 

15,517. SappLgs for VeLocipgpgs, W. Starley, Coventry. 

19,518. Securine Laprgs’ Hats, F. W. Lancaster and F. 
Brearey, ford. 

19,519. TramcarR Sgats, J. Whiteley and G. Varley, 
Bradford. 


n. 
Toot Hotpgr, C. A. and E. Drégemeyer, 
1D. 


19,520. Emposstnc Press, A. C. Thomson, Glasgow. 

19,521. Viotin and Music Sranp, F. M. Willis, 
Bristol. 

19,522. Typewritinc Macuiygs, W. Hunt, Oxford. 

1.,523. Pickinc up TaBLe TENNIS BaLis, J. A. Wood, 
Birmingham. 

19,524. Stream PILE-pRIVING Macuinery, W. A. 
Sissons, Stockton-on-Tees. 

19,525. SPLIT-woop Pu.ieys, C. Wittkowsky, Man- 
chester. 

19,526. InpIcaTInG Sgats in RarmLway Careriacss, M. 
Bordier, Paris. 

19,527. MANUFACTURE of Borax, 
Liverpool. 

19,528. Boots, W. M. Jones, Torquay. 

19,529. MECHANICAL ADVERTISEMENTS for VEHICLES, 
R. H. Death, London. 

19,530. RECOVERING Metacs from Orgs, J. Nicholas, 
Waterloo, Lancashire. 

19,531. ‘TRANSPORT VEHICLES for O1L, T. Davies, Liver- 


J. Hargreaves, 


pool. 

19,532. FrnisHinc Cotton Fasreics, E. G. Ferreira, 
Manchester. 

19,538. AvuTomaTic Reiger VaLves, W. and G. W. 
Drummond, Glasgow. 

19,534. Stgam Encings, W. and G. W. Drummond, 
Glasgow. 

19,585. Batus, E. and F, Darby, Birmingham. 

19,586. Tap Firtines for Watwzr SuppPLy Pipgs, F. J. 
Harper, London. 

19,537. Lerrer-Bpoxes, R. S. Baxter and D. Wilson, 
Dundee. 

19,538. HERMETICALLY -CLOSED UNDERGROUND Con- 
puit, F. Janecek, Germany. 

19,539. Lirg-cuarRD for S@LF-PROPELLED VEHICLES, A. 
Johnson, D. James, and E. 8. Rayner, Swansea. 

19,540. Stupio Easg., H. Hurst, London. 

19,541. VenicLe Waerts and Pygeumatic Tires, C. 
Miller, London. 

19,542. TreaTING Raw Hrpkg, R. Croasdale, London. 

19,543. INTERNAL - COMBUSTION APPARATUS, D. 
Carter, London. 

19,544. Water and Arr Propg.uzrs, W. E. J. Vavasour, 
Tadcaster, Yorks. 

19,545. Currvinec Leatuer, H. Royallminns, London. 

19,546. Firtines of ConnecTion-Boxes, C. Beckingsale, 
Epsom, Surrey. 

19,547. System of CyLinpgR JackeTING, D. Jenkins, 


19,548. ACETYLENE GENERATORS, T. Machin and A. 
Gregory, London. 

19,549. Corn-FREED MacuinE, G. Barr, London. 

19,550. Boor and Suog Last, J. Freeman, London. 

19,551. TeLEscoric Guy Sicut, H. E. Rance, London. 

19,552. Makine Siass of Piaster, 8S. Miller and L. 
Abrahams, London. 
19,553. ADVERTISING PHonocRapPH Cuock, H. G. A. I. 
Weider, J. Hupfeld, and 8S. 8. Bromhead, London. 
19,554. OVERHEAD Exectric Fittinos, P. T. J. Estler, 
London. 

19,555. TREATING TexTILE Fire, A. Rimer, Barmen, 
Germany. 

19,556. Motor Drivine Gzar, E. C. F. Otto and E. C. 
F. Otto, jun., London. 

19,557. Motor Drivine Gzar, E. C. F. Otto and E. C. 
F. Otto, jun., London. 

19,558. Lamps, J. Breeden and Co., Limited, and F. 
Breeden, London. 

19,559. Furness, A. D. Page, London. 

19,560. BomLer Fivg-cLeanger, G. D. Howard.—(H. 
Rasinvasen, United States.) 

19,561. Rust Jomunts, M. P. Osbourn, London. 

19,562. Nait Macutng, G. P. Clapp and W. W. Near, 


London. 
— Tyrpeweritinc Macuines, C. J. Paulson, 


mdon. 
19,564. Morive Powsr Encines, E. Edwards, 
London. 





19,565. TuniInac OrGaNn Reps, J. R. C. Gale, Sutton, 
urrey. 

19,566. RarLroaD Siegpers, F. W. Dunnell, London. 

19,567. BaLine Press, J. T. Fuller, London. 

19,568. Fiurp Motor, J. J. Astor, London. 

19,569. PHonocrapus, W. P. Thompson.—(@. Maurice, 
France. 

19,570. Harmonium, T. Kiihn, London. 

19,571. Fountain Pen, O. Wall and R. C. Hughes, 


London. 
19,572. WasHine CLoruss, c., H. H. Bigland, Liver- 
yy 


pool. 

19,578. Borrizs, F. L. Thorne, London. 

19,574. SecuriNe Straps to Buckies, F, Woodward, 
London. 

19,575. Sprrroons, J. Odelga, London. ; 

19,576. Rattway Sionas, H. H. Lake.—(Société Isidore 
Reynet et Cie , France.) 

19,577. CarTRipcE Evectors, W. F. Nuthall and the 
British and Foreign Lee Arms Company, Limited, 
London. 

19,578. Typgwritinc Macuings, W. R. Lake.—(C. 
Schiifer, Germany ) 

19,579. Pgncit Casg, A. Sommer, London. 

19,580. Steam Generators, J. J. Drouot, London. 

19,581. Cicars, P. H. Ertheiler, London. 

19,582. Fannine Miuts, W. J. Hammill and A. Groves, 

mdon. 

19,583. Borters, J. Nutting, London. 

19,584. Heatine MILK, A. 8. Barham, London. 

19,585. CaLLULOsE, O. Imray.—(American By-products 
Company, United States.) 

19,586. Om, O. Imray.—(American By-products Com- 
pany, United States.) 

19,587. Manuracturg of Dygsturr, O. Imray. — 
(American By-Products Company, United States.) 

19,588. DivFERENTIAL Arc Lamps, J. Imray.—(Société 
Industrielle des Telephones, France. 

19,589. Borrige Stoppers, J. B. Crosby, London. 

19,590. GengeRATION of Power, K. J. and J. A. 
McMullen, London. 

19,591. Vatves and VaLtve Gear, J. A. McMullen, 
London. 

19,592. Pomp fur AUTOMATICALLY RgcuLaTinG SuPPLY 
of Water, H. and F. Lamplough, London. 

19,593. Maximum THERMOMETERS, G. H. Zeal, London. 

19,594. ABRIAL Apparatus, H. C. Callaway, London. 

19,595. Sprrit Lamps, F. Christen and F. H. Aschner, 
London. 

19,596. ADVERTISING and Crepit Disc, L. Rogers and 
W. H. Boorne, London. 

19,597. Pumps, W. Defries and V. I. Feeny, London. 

19,598. Tank Wacons, W. Defries and V. I. Feeny, 
London. 

19,599. PLua@ Tospacco Macuing, G. F. Lester, London. 

19,600. Fis Hooks, W. Guindon, London. 

19,601. Latugs, E. P. Bullard, jun , London. 

19,602. BaLance SprRino ADJ UsTMENT for WatcH Move- 
ments, C. Rosat, London. 

19,603. Camp for Corps, K. Geiser, London. 

19,604. CotLectors for Tramways, J. G. W. Aldridge, 


London. 

19,605. Seats for Cuarrs, Bencugs &c., O, Schips, 
London. 

19,606. Locks, J. T. Warren, London. 

19,607. Too. Hotpsr, J. Blancke, London. 

19,608. Macuing for PotisHinc Giass, M. M. Maher 
and R. Barner, London. 

19,609. Macuine for PotisHinc Guiass, M. M. Maher 
and R. Barner, London. 

19,610. Paper Recepracie for Cigars, U. L. Par- 
menter, London. 
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19,611. Wire Fence, J. T. Moate.—(#. J. and W. R. 
Hume, Victoria.) 

19,612. Wixpows, J. E. Walker, London. 

19,613. Foo Siena, J. F. A. Roberts, Leicester. 

19,614. PRevENTING the Entrance of Four Arr to 
Sink Pipgs, F. Holden, Burnley. 

19,615. Stanp for Liquip Container, J. Pinfold, Aston, 
Warwickshire. 

19,616. CANDLE SAVEALL, J. Pinfold, Aston, Warwick- 
shire. 

19,617. Roastine APPLIANCE, J. Pinfold, Aston, War- 
wickshire. 

19,618. Toss for Wueet Tirg, J. W. Vause,- Hast- 
i 


ngs. 

19,619. TuresHinc Macuing, J. Warburton, jun., 
Manchester. 

19,620. Fire and like Scregns, A. A. Haigh, Man- 
chester. 

19,621. Loom Suutries, J. T. Kenyon, H. Haworth, 
and J. Livesay, Blackburn. 

19,622. Comx-rageD Yacut Racinac Macutngs, P. 
Mushet and C. P. Eggar, Glasgow. : 

19.623. Sarety AppLiance for Lirts, J. Stringer, 
Wakefield. 

19,624. Feep-waTER Heaters, G. Smith, Sheffield. 

19,625. Securinc HaNDLEs of Brusues, A. 8. Tindall, 
Keighley. 

19,626. SackLirTEeRs, T. W. Cook, Yaxley, near Peter- 
borough. 

19,627. Harr Fastener, F. H. Dusart, Lewes. 

19,628. CoIn-FREED Mecuanisy, R. P. Beattie, London. 

19,629. Werr Stop Motion of Looms, J. Gordon, 
Glasgow. 

19,630. Screw Propge.iers, G. Chapman, Glasgow. 

19,681. Sewinc Macuings, A. E. Jerram, Leicester. 

19,632. IMPERISHABLE SQUILL PREPARATIONS, G. Schmal- 
fuss, Cologne, Germany. 

19,633. Gas Compressors, H. Brier, Glasgow. 

19,634. VeHicLe Wuesis, H. 8. Harvey and C. E. 
Marshall, Wolverhampton. 

19,635. Rotary Enorngs, H. C. Johnston, Glasgow. 

19,636. Lock Nuts, G. L. Brown and J. Hardie, Man- 
chester. 

19,637. Sun Bonnets for Horses, E. Freedman, Man- 
chester. 

19,638. Cycigs, A. C. Fischer, London. 

19,639. Sora BepsTgaps, C. Ziesenitz, London. 

19,640. OpticaL InstRUMENTs, H. Hine, Farnham, 


Surrey. 

19,641. Foorwgar, J. J. Hartopp, London. 

19,642. SuRGICAL InsTRUMENTS, D. Schisgal, London. 

19,643. Opgnino Tins, F. G. Hasthorpe, London. 

19,644. Propucine Paints, W. Peters and A. Schule- 
mann, Danzig. 

19,645. SINGLE TUBE DeTACHABLE Tir, A. M. Ferguson, 
London. 

19,646. Framework for Tents, E. Kent, London. 

19,647. PAPAINISED CugEsE, E. VD. Bell, London. 

19,648. Fire Bricks, 8. Houghton, Birmingham. 

19,649. Boox Epos Printinc Macaing, E. Edwardson, 
Edgware, Middlesex. 

19,650. METALLIC Boxgs, R. Loescher and R. W. Robins, 
London. 

19,651. Diz Stocks, J. Schmidt, Barmen, Germany. 

19,652. FILLInc VessgLs with Liquip, A. Mein and G. 
W. Bamford, London. 

19,658. WATER-TUBE BOILERS, 
London. 

19,654. Pencits, A. Young, London. 

19,655. Crates, J. and 8. Gould, London. 

19,656. WaTER°ROOFING TEXTILE Faprics, F. Rush- 
worth, London. 

. Movuntine Evectric Switcues, W. Kingsland, 


mdon. 
19,658. Braxes, G. H. de Berly and E. G. Rassinier, 
London. 

19,659. Pumps, J. C. Merryweather, London. 

19,660. Taamcak Sargaty Apparatus, 8. H. Short, 


F. H. Alexander, 


London. 
19,661. Or. Baa for Carmine the Sea, N. Salvescn, 


London. 
19,662. SicNAL Lamp, J. Hopson and H. H. Priest, 

ndon. 
19,663. Puriryinc Raw Inpico, O. Imray.—(Die Farb- 
werke vormals Meister, Lucius, and Briining, Ger- 


many.) 
19,664. Gas Burners, A. Duffek and H. Wien, 
London. 
19,665. Brakes, A. Pfoeser and A. Nehren, London. 
19,666. Brick-pRyING Rooms, H. Zastrow, London. 





19,667. Fisuine Hook, G. T. T. Freeman, London 
19,668. Can Fastengr, M. Fabrucci, London. 
19,669. ARTIFICIAL SPEAKING APPARATUS, C, A. Hering, 


London. 
19,670 Deivinag Mecuanism, Fichtel and Sachs, 


mdon. 

19 671. Gas Burner, H. Wien. —(H. C. Liiroy 
Austria. = 

19,672. Tings, W. W. Leavenworth, London. 

19,678. Puriryina Feep-water, E. G. T. Coles, 


ndon. 
19,674, Lea-rest, A. L. B. McNair, Loudon, 
19,675. Cup for ApsustiInac Nacktixgs, J. Rick urd, 


ndon. 

19,676. Courtine RatLway Veuicigs, J. Parker 
London. ‘ 

19,677. Hooks Provipgp with Countina MEcHANI: 
C. A. G. Bremer, London. . 

19,678. Lirg-BeLt, J. Kickmayer, London. 

19,679. CRacKING HaRD-SHELLED Nuts, D. Cuff, Liver. 


pool, 

19,680. Fastenina Devices for Baskets, W. Baldwin, 
Liverpool. 

19,681. PRopucING an EnpLEss Ropg of Tosicco, E, 
Merkert, London. 

19,682. Currina Macuting, A. W. Turner. — (Bersty 
Nederlandsche Rywielfabriek voorheen H. Buryers 
Holland.) : 

19,688. Barus, C. H. Schulze, London. 

— Driving MgcnanisM, F, Swift, Knebworth, 

rts, 


erts. 
19,685. Wasurine Air, J. Langfield, London. 
19,686. ELectric Arc Ruprurine Devices, 8. H. Short, 


mdon. 
19,687. Firtmnas for Steam Vatves, A. A. Suggute, 


London. 
19,688, Gas Licutine Systems, V. A. Spence, London, 








SELECTED AMERICAN PATENTS, 
From the United States Patent-office Official Gazette. 


676,113. Steam Borer, J. B. Bender, Toledo, Ohio.~ 
Filed May 2nd, 1900. 

Claim.—(1) A water-tube boiler provided with front 
and back water legs, and water tubes connecting and 
passing through the water legs, said tubes being firmly 
attached to the inner faces of the water legs and 
independent attachments which hold the water tubes 
to the outer faces of the water legs, such water tubes 
forming braces for said water legs and providing « cir- 


(676.113 | 











culation through said boiler, as set forth. (2) A water- 
tube boiler provided with water legs and tubes con- 
necting the two legs, such tubes being held by enlarge- 
ments at one face of a water leg and by nuts at the 
other face. (8) The combination of the water leg, b, 
the tube, F, having the enlargements, /1 2, at the fave, 
b, of the water leg and the thimble, G, between the 
tube, F, and the face, b!, of the water leg. 


676,449. Gas, PETROLEUM, OR LIKE INTERNAL Cow- 
BUSTION ENGINE, H. Schirurz, Manchester, Englar/. 
—Filed December 19th, 1900. 

Claim.—(1) In . petroleum, and the like internal 
combustion pt coed in combination, a working 
cylinder, an air-compression pump, a cover for the 
working cylinder containing an incandescent body, 4 
jacket around the latter communicating with the atr- 
compression pump, and a pipe passing through the 
exhaust-box leading to the said incandescent body, 
the said incandescent body and air compressed into 
the said jacket being heated by the heat tresulting 
from the explosion of the working charge, which air 


676,449] 








in passing through the said pipes is further heated hy 
the exhaust and finally by the said incandescent body 
before entering the working cylinder, all substan- 
tially as and for the purpose set forth. (2) In com- 
bination with the working cylinder of an explosive 
engine, an exhaust pump communicating therewith, 
a valve for supplying combustible material and pipe 
connections from said exhaust pump to said valve, 
whereby the contents of said exhaust pump are 
vaused to force the combustible material into the ex- 
plosion chamber, substantially as described. 


676,641. Gzarine, J. H. Venn, Yonkers, N.Y.—Filed 
October 2nd, 1899. : 
Claim.—(1) A gear consisting of a member havirg 
transverse ves, and a rotary engaging member 
having a ——— spiral form and engaging said 
grooves, substantially as set forth. (2) A gear con- 


676,641} — S 
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Y Niijjj) —Y 
sisting of a member having transverse grooves each 
stepped to form a series of curved faces one in advance 
of the other, and flattened near their edges as specified, 
and an ep member consisting of a series of discs 
with their centres upon a spiral axis and adapted to 
said grooves, substantially as set forth, 
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AUSTRALIAN FEDERATION AND THE BRITISH whether he be a manufacturing engineer, a seller of hats, | —the past—let us turn to the more cheerful side of the 
or a monarch on a throne, is not prepared to go to so | picture, the possible future. Let me once more insist on 


MANUFACTURER. 
By SrarrorD RANsoME, M, Inst. C.E, 

Tue inhabitants of Australia, without counting the 
aborigines, NOW number between four and five millions. 
Man for man, their engineering requirements are at least 
as great as those of any other community, and yet, speak- 
ing generally, the British manufacturing engineer at the 
present day devotes less attention to that part of the 
world than to any other of a like importance. And why? 

Because he prefers to spend his money in pushing his 
machinery in places which yield him the best results, and, 
sad to say, his experience of Australian trade in the past 
has disheartened him, and caused him to divert his 
attention to other and more profitable fields. 

In years gone by many of our larger firms went to 
much expense in cultivating an Australian trade, and the 
result has been to many of them that their profits have 
been comparatively small, and sometimes nil; while the 
enterprise of others has caused them to be heavy losers. 

[am no believer in the degeneracy of British manu- 
facturing, nor in the theory of our dwindling commerce. 
Much harm is often done by writers who, in generalising 
terms, condemn the methods of our manufacturers 
because certain foreign firms are opening up channels of 
business for themselves in countries where the trade had 
been exclusively ours ; and who deduce from the fact that 
an order for locomotives has gone to America, or for 
machine tools to Germany, the unsound theory that our 
manufacturers have ceased to know how to make 
machinery and have lost all their business energy. Nor 
is it my wish even to suggest here that the small amount 
of our machinery trade with Australia has been due to 
either a want of enterprise or a want of business know- 
ledge on the part of our manufacturers. 

Grave difficulties have stood in the way of a satisfactory 
business with Australia, some of which difficulties have 
not existed for our foreign competitors. The purpose of 
this article is to point out what these difficulties were ; to 
explain how far the federation of the Australian Colonies 
and other conditions have gone towards removing some 
of these ; to suggest a means of removing or counteracting 
those that remain; and to urge our engineering firms to 
reconsider their policy in Australia now that everything 
would seem to point to a possibility of carrying on a 
larger and more satisfactory business with that continent. 
Much that is said in this article applies with equal force 
to New Zealand, but as that Colony is not yet included in 
the Federation, I am, as arule, leaving it out of the question. 

Among the reasons which have told against our trade 
may be mentioned :—(1) The exorbitant freights charged 
by our steamship companies. (2) The difficulty of estab- 
lishing an agency in one Colony which could adequately 
deal with them all. (3) The trade from any individual 
Colony being insufficient to warrant the establishment of 
an agency in each. (4) The different conditions, and 
especially the different import tariffs, in vogue in the 
various Colonies and the consequent hampering of inter- 
colonial traffic. (5) The long distances and imperfect 
communications between important centres. (6) The 
financial crisis in Australia, which enfeebled her purchas- 
ing power. 

The extravagant cost of freight is, perhaps, the least 
surmountable of the above difficulties. Nothing short of 
a combined action between manufacturers could secure a 
reduction of rates, and, as a combination of that sort is an 
extremely difficult thing to manage, and not at all likely 
in existing circumstances, one may dismiss the possibility 
as being outside the region of practical politics. It is even 
uncertain that the conditions of the shipping trade permit 
shipowners to make more than a fair profit. I do not 
propose to go into a comparison between the rates of 
freight paid by us and by our continental competitors, 
the figures of which can be obtained by any one who is 
interested in the matter. As an example, however, I will 
take an invoice for freight and insurance which I have before 
me as I write. It is for a shipment of ordinary portable 
engines, a type of machine on which no undue profits are 
made. The rates quoted vary between 50s. and 75s. per 
ton measurement, which works out in practice at about 
£8 per ton weight, and the total of the invoice amounts 
to practically one-fifth of the value of the goods. Small 
wonder that a well-known manufacturer writes as follows : 
—‘Tt has been for some time debatable whether we 
should not be wise to ship to Australia vid Germany.” 
In fact this highly undesirable solution of the problem 
would be almost the only form of retaliation open to the 
individual manufacturer against these excessive charges. 
The shipping man is apt to say, when confronted with the 
continental rates, that the difference is due to the sub- 
sidies granted by foreign Governments to their steamship 
Jines, and no doubt this accounts for a part of the dis- 
crepancy, but not all. Whatever the extent may be, 
however, the German manufacturer has the advantage of 
the cheap rates by sea, and the further very important one of 
being able to carry his goods from his factory right across 
Germany and to put them on board ships for a merely 
nominal sum. This is due to the special railway rates 
granted on goods for shipment. The Government does 
this to encourage the export trade, and, while one cannot 
hold out any hope whatever of our ever obtaining similar 
favourable conditions for our manufacturers, this factor 
must be taken into consideration when dealing with the 
question of trade with Australia. Let those who write 
so lightly of the deficiencies in our methods take these 
points into consideration. 

The difficulty in establishing a single agency to cover 
all the ground, the insufficiency of trade from an indi- 
vidual Colony to warrant separate establishments in each, 
the diversity of inter-colonial tariffs and interests, the 
question of distances and inadequate communications 
should, all things being equal, hit the foreign manufac- 
turer every whit as Gon as they hit us. But, unfor- 
tunately, all things are not quite equal, even in this case. 
We had the trade, such as it was, and the others had 
not. All the world over, the man who has got a thing, 





great an amount of trouble and expense to keep what, 
rightly or wrongly, he considers to be a somewhat value- 
less possession, as is the man who has not got it, but 
who sets his mind on obtaining it. Thus it has been 
that in order to force a market, the Americans and 
Germans have been content of late years to spend, and 
often to lose, money in their transactions with Australia. 
They have tested the value of the market as we had 
tested it before them. The difference between us and 
them has been that we gained our experience at an 
earlier date than they, and in different circumstances ; and 
that our appreciation of the value of Australian trade differs 
from theirs. The reason of this is that we spent our 
money on Australia in those days which led up to the 
speculative boom, and our incentive to further exertions 
came to a sudden stop when the financial crisis in 
Australia took place. The foreigners came in after the 
crash, when things were bad, but were steadily, though 
very slowly, improving, The British manufacturer, who 
had consigned machinery out to firms in Australia, and 
who either lost his goods wholly or in part, or who had to 
hold his stock at his own expense for an indefinite period, 
was sickened with the country, and wished to have no 
more to do with it. And when at length customers 
approached him and suggested purchasing again on very 
long terms of credit, the man who had been bitten once— 
and bitten badly—was twice shy, and did not see his way 
to entertaining the proposition. This was a cautious, and 
bearing in mind that these overtures came at a time when 
our engineers generally had as many orders as they could 
cope with, can be classed as a sound policy. However, 
our abstention gave the foreigner his chance, and he very 
naturally availed himself of it. He had not yet paid 
for his experience in Australia, and was prepared to risk 
a considerable amount to create a market. He jumped 
eagerly at the long bills offered to him, but which were 
not what we wanted; renewed them when he could not 
get his money, and was, or was not, eventually paid. The 
steady improvement has lessened his risk, until at the 
present day Australia may be described from one end to 
the other where business is done as being in a thriving 
condition. It is still, however, a question of long credit ; 
for when once a community adopt that practice of paying, 
it takes a long time to change the method. 

Few people in England realise the terrible nature of 
that blow which paralysed Australian trade ten years 
ago, when bank after bank went down, and nearly every 
family which had money to lose lost it; and every man, 
except he who held title deeds of city property, had 
practically to begin the battle of life over again. Few 
people know of the splendid uphill battle fought by the 
Australians for years after the crash, a battle from which 
they have at last emerged victorious. Yet, if the crisis 
was a terrible one, it has had its uses, for it did more 
towards sobering the Australians and teaching them the 
value of money than anything else could have done; and 
while, as a race, they will always be speculative and 
enterprising, there will not be for many years to come a 
recurrence of the wild unreasoning speculation which 
led up to the catastrophe. There is an atmosphere of 
business solidity about Australia now which has never 
existed before. 

The time has, therefore, come for our engineering firms 
to consider whether under the new conditions it will not 
be worth their while to make another bid for Australian 
trade. I had occasion to be present at the great agricul- 
tural shows in Melbourne, now the federal capital of 
Australia, and in Christchurch, the agricultural centre of 
New Zealand. In vain I looked for the names of our 
well-known makers on the stands. Here and there the 
careful investigator could find, hiding its extremely 
modest smoke stack behind a mass of foreign tools, a 
portable or a traction engine which had been made in 
England. In some cases these engines bore the names 
of their makers, and in others that of some local firm. 
However this might be, they were mere insignificant 
items in the general show, and in every case were put 
into the shade by the effective and much larger exhibits 
of American and other machinery. I saw no sign of 
English agricultural implements. In answer to my 
question, I invariably heard the same complaint :— 
“Years ago we did a great deal with England, but at 
home they do not now seem to care for our tiade.”” At 
Christchurch in particular Mr. Seddon, or “ King 
Richard,” as that autocratic Premier of ‘our most 
democratic Colony” is called, was very emphatic 
in expressing to me his wish that more trade could 
be done in British machinery. ‘I believe in sup- 
porting England,” he said, ‘because England buys 
all our mutton; but English engineers will not make for 
us the machinery we require.’ While America makes 
practically all the agricultural machinery which is 
imported into Australia and New Zealand, so the Ger- 
mans do the bulk of the electrical plant, and, in a less 
degree, the hand of the foreigner is grasping an increasing 
proportion of the trade in machine tools, and in mining 
and railway machinery. 

It is unsatisfactory to have to write down these facts, and 
itis for this reason that, before mentioning them, I have 
endeavoured to point out the causes which have led up to 
them. To sum the matter up in a few words, the British 
engineer, in the earlier days, tried Australia as a market 
and found it wanting. The fictitious land boom, and the 
reckless plunging of the speculators, created an inflation 
in the local trade and caused our manufacturers to expect 
much ; then the crash came, and they suffered heavily. 
The foreign invader of our markets, coming afterwards, 
did not look for much; he knew that things were bad, 
but to ingratiate himself he was satisfied with trade, 
which, naturally, was not good enough for our manufac- 
turers, who were as busy as they could be with paying 
work from elsewhere. Thus, the foreigner just now has 
the advantage of us—an advantage which we must hope 
is only a temporary one. 

And now, having looked upon the gloomy side of things 





the fact that Australia is in a better financial position 
to-day than she has ever been. Anyone who may wish 
to assure himself on this head can study the latest 
budgets of the various Colonies before federation came 
about. Let me once again say that the Australian is a 
more serious business man than was the case when we 
were cultivating his trade, and that while I by no means 
wish to hold him up as a pattern of all that is steady- 
going and prudent in the way of a trader, yet he has taken 
to heart very seriously the severe lesson in commercial 
economy which was forced upon him by the financial 
crash. - Year by year, in spite of occasional hard knocks 
caused by unfavourable seasons, the pastoralist and the 
agriculturalist have been strengthening their industries and 
their position in the world’s markets, and now the one 
barrier to organised extension on a large scale has been 
removed by the establishment of federation, which has 
hurled down those inter-colonial tariffs and restrictions 
which stood in the way of trade. Let us hope, too, that 
in time federation may kill thatinter-colonial jealousy which 
in times gone by has been a serious drawback to business. 

We are apt to regard Australia as purely a pastoral and 
agricultural country, and so she was. This has caused 
us to underrate the rapid extension of the mining industry, 
and to ignore the fact that federation means the exten- 
sion of railways, and that the extension of railways 
means the further extension of mining. What the future 
of Australian mining will be it is hard to foretell ; but for 
years past it has been known that profitable minerals 
existed in certain localities which could not be tapped 
for want of local means to open up the districts in ques- 
tion. Now that one central unfettered government with 
ample command of funds will control the whole of 
Australia, it may safely be assumed that mines and rail- 
ways will be developed with a rapidity hitherto unattain- 
able when things were managed by half a dozen 
independent Colonies with purely local interests, limited 
revenues, and restricted possibilities. Enterprises which 
have hitherto merely had place in the dreams of the 
optimistic will become accomplished facts. As an 
earnest of the policy of development by the Federal 
Parliament, we have already its decision to complete the 
building up of all the capitals by a railway which will 
span the continent east and west, from sea to sea. Of 
this, however, I need say no more here, as I hope to deal 
with it in another article. There will certainly be strong 
and bitter inter-colonial dissensions in the new Parlia- 
ment, nor must we expect that everything will be done 
in a day; but the important part of the matter to the 
man outside Australia is that, whatever those dissensions 
may be, they will be fought out in the Federal Parliament 
in Melbourne, and that decisions will be arrived at which 
will have effect throughout Australia. Now that the 
Colonies have proved their interests and their resources, 
for better or for worse, there will be unity of action, in 
spite of diversity of opinion, by men whose governing 
strength will be immeasurably developed now that their 
horizon has been extended. Where railways are built 
new industries are started, and thus it may be taken that, 
as time goes on, Australia will have something else to 
lean upon than her pastoral and agricultural industries. 
Under federation there will only be one import tariff, 
whatever that tariff may be, and so the manufacturer, 
who may wish to stock goods in Australia, can select the 
spot which, geographically speaking, suits him best. He 
will have the satisfaction of knowing that in sending 
goods from one Colony to another he will merely have to 
pay the carriage, and not be hampered by frontier charges, 
delays, and restrictions. In the particulars as to the new 
Federal tariff cabled over to this country during the last 
few days, the only mention of a duty on machinery is an 
ad valorem charge of 15 per cent. on agricultural 
machinery. It is too early to criticise this tariff now, as 
full particulars are not yet to hand, but there is material 
for a violent alarmist article in the fact that iron and 
machinery industries are to be encouraged by a system 
of bonuses. Machinery made in Australia out of Austra- 
lian iron is to receive a bonus of 12s. a ton, and that 
made in the country from foreign iron 8s.a ton. ‘ What 
is the use,” will be the cry of the pessimist, “in endeay 
vouring to cultivate a trade with a country which is 
subsidising its local engineering firms?” Personally, I 
think that there is a great deal of use in such a policy, 
for if manufacturing engineering is to be developed in 
Australia they will have to purchase machine tools to enable 
them to carry out their project ; and however rapidly they 
may extend in this way, the present generation of manufac- 
turers will all be dead and buried before the Australians 
will be able to do without machines from the outside 
world. With all her natural advantages—advantages 
which have not been proved to exist in Australia—how 
long did it take the United States to become a factor in 
the engineering world ?. And what was the extent of the 
tariff which was necessary to exclude the importation of 
British machines into America? The only thing that 
would damage the prospects of the British engineer 
would be a prohibitive tariff on machinery, and there is 
not the least likelihood of this coming about, for in the 
policy of development which Australia has laid down for 
herself she fully realises that such a tariff would be suicidal. 

Comparing the prospects in Australia of the British 
manufacturer with those of his foreign competitor, putting 
on one side the question of cost price and quality, and 
assuming that we choose to make a bid for the business, 
our chances are as good as his in every way, except in 
that of the excessive charges we have to pay for freight, 
largely due to the restrictions of the Board of Trade, 
which augment the cost of working a steamer, and from 
which the foreigner is largely exempt. This, I assume, 
cannot be overcome, and against it the only set-off 
we have is one of a fluctuating nature, the value 
of which it is impossible to estimate with accuracy. 
I refer to the fact that the Australian, as a rule, is in- 
tensely British at heart. This, it may be urged, is a 
sentimental bond, and so it is. And while itis not strong 
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enough to make an Australian purchase at a higher price 
a British machine which he does not want, and refuse a 
cheaper German machine which he considers will fulfil 
his requirements, it may safely be assumed that on some- 
thing like equal terms he would give his preference to 
goods of British make. Ido not want to insist on this 
point beyond mentioning it for what it is worth before 
passing to a very much more important advantage which 
we have not got, but which might be obtained if our 
manufacturers would exert themselves to get it. I refer 
to the question of a preferential tariff in Australia for 
British machinery imported into that continent. 

This question has hardly been touched upon in this 
country, and certainly we shall never obtain such a con- 
cession if we rely on our Government to take the initia- 
tive. And yet the Australians, in their present frame of 
mind, if properly approached, would be perfectly willing 
to accord it. Last year, while studying the Federation 
question, I had occasion to talk with the premiers of all 
the Australasian Colonies, with the exception of Queens- 
land. While I found that their opinions on many matters 
were very divergent, and especially on the tariff question, 
they were, one and all, in favour of a preferential tariff 
on British goods, though certain of them coupled this 
with a suggestion that Great Britain might reciprocate 
with a preferential tariff on Australian wines. Most of 
these gentlemen, and others with whom I talked, are now 
members of the new Federal Cabinet, and, between 
them, have a following which covers practically the 
whole voting community of Australia. The preferential 
tariff suits the Protectionist well enough, provided that 
tariffs generally are kept up sufficiently high. It also 
suits the Free Trader, who cannot get free trade, in that 
it may be a step towards the end he has in view. But 
if we are to obtain this the demand must be made from 
this end, and if manufacturers consider it advisable that 
we should do so, it behoves those who have political 
influence to use it in bringing the question up in Parlia- 
ment. In Canada the preferential tariff has worked well ; 
but if our politicians consider that to adopt it in Australia 
just now for all British goods would be too complicated a 
matter, let them endeavour to test its working by secur- 
ing a preferential rate for machinery. The time is oppor- 
tune, for the wave of Imperialism is at its height just now 
in our Colonies. Waves, however, have a way of ebbing 
at times, and when this takes place we might have a long 
period to wait for a correspondingly powerful flow. There 
are those who will describe preferentialism as a fictitious 
aid to industry, and condemnit as such. In the abstract 
they would be right enough ; but we must bear in mind 
that fictitious aids and fictitious barriers permeate the 
international commerce of to-day, and that, generally 
speaking, these aids are all on the side of our rivals, and 
the barriers are all erected against us. In this particular 
instance we have the German Government subsidising its 
railways and steamers for the benefit of its manufacturers. 
That constitutes a fictitious aid to our rivals. On the 
other hand, we have our own steamship companies com- 
bining to force up the cost of freight to an unreasonable 
figure, and handicap our manufacturers. This constitutes 
a barrier against ourtrade. Now, in Australia we have the 
bonuses on locally-made machinery. Personally, I do not 
think that this will damage us in any way; but, if it did, 
the disadvantage would be negatived by the fact that 
it must affect our competitors in a like manner. The 
preferential tariff, however, would afford us a substantial 
set-off against the many unjust conditions that at present 
hamper our trade. It would also be a simple method of 
encouraging our manufacturers to make a serious bid for 
the Australian market, now that there is every prospect of 
that trade being worth having. 








WARSHIPS AND MATHEMATICS. 


Metuops of classifying warships are legion. There is 
the official one common to most navies, whereby almost 
every ship is “first-class” to satisfy or delude the tax- 
payer; there is the statistical expert’s system, whereby the 
class of any ship depends almost entirely upon the thing 
to be proved; and, finally, there is the naval officer’s 
system, based chiefly upon an unwritten instinct. This 
last is a rule-of-thumb system, invariably acknowledged 
as “about right’ by the impartial, but difficult to formu- 
late further. Attempts to do so have been made by 
adding up energies of fire, but since energy implies 
armour penetration, and penetration as a factor of naval 
warfare is nearly dead by now, the “energy of fire”’ is 
not a reasonable method. By what means then is the 
generally accepted naval computation arrived at? No 
one knows. Probably it is instinct alone that decides 
whether a ship is first or second-class. Yet by taking 
results and working backwards it is possible to find a 
mathematical formula which gives correct results. 

Recently we published some particulars of a new method 
introduced into the naval war game, whereby units of fire 
are arrived at. Roughly, this is that 2 six-inch = 1} 
medium=1 big gun. This, of course, is accepted all over 
the world as an approximate truth. Here, then, is one 
axiom to proceed on, and a means of reducing gun-fire to 
a common denomination is placed in our hands. 

There remain armour, speed, handiness, and coal 
endurance. Of these, coal endurance is not a tactical 
feature, so may be discounted in assessing tactical values. 
Speed and handiness for equal dates are usually about 
equal. Tactically, they are of value rather for single ship 
actions than for fleet actions. It is practically as impos- 
sible to assess them as it is to assess personnel, and, like 
personnel, they may be omitted in seeking a common 
denomination of fighting value, so long as we recognise 
that the ship that is better armed and armoured has, 
in 90 per cent. of cases, superiority in speed and 
handiness, and that these qualities in a high degree in an 
isolated ship are of no value to the fleet as a whole. This 
reduces us to armour only. Now, so far as naval officers 
are concerned, the vast majority hold that, in reason, all 
armour is equally efficacious, and is little likely to be 








penetrated. Without any straining of probabilities we 
may therefore put the ‘ knock out” blow from penetra- 
tion of a belt in the same category as a machinery break- 
down; that is to say, count it as a negligible factor in 
determining a general value. This leaves us with little 
to assess save the relative values of armoured and un- 
armoured guns. In part by working backwards, in part 
by acting on instinct, we may, seeking only a general 
approximation, arrive at the following:—1 gun armour 
protected = 3} to 2 partially protected by armour = 4 
unprotected. 

Something of this sort is generally accepted by all who, 
discarding purely paper questions, reckon—without 
probably troubling to trace the mathematical steps of the 
problem—that where guns are unprotected, “‘ crushing by 
superior fire’’ has been worked for, and internal arrange- 
ments to limit shell effect introduced largely; else the 
one to four proportion might not stand well. Great as 
the protection of armour is, casemate backs are vulnerable, 
and a shell hitting a casemate or battery is almost certain 
to damage muzzles, while inan unarmoured ship it might 
pass through and burst beyond. Yalu produced many 
instances of this. 

Of displacement we have taken no count, the reason 
being that to possess a superiority of guns and armour, 
together with the increased speed, handiness, &c., for 
which all naval architects aim, increased displacement is 
an implied necessity, and chiefly a strategical quality. 

Here, then, are some ships worked out upon this 
system, by which most ships fall naturally into classes. 
Where ships come upon the margin, determination must 
be left to such items as torpedo tubes, coal endurance, 
speed, age, displacement, kc. &c., but otherwise this 
exceedingly simple rule will apply :— 

Reduce all guns of and over 4in.—12-pounders and the 
like being fitted for repelling torpedo boats—to the unit of 
fire denomination. Multiply every armour-protected gun 
by four; partially protected by from three and a-half 
to two, according to the amount of armour, with a reduc- 
tion if that armour is obviously barely proof against 6in. 
shell, and count each unprotected quick-firing gun as a 
unit. The result will give, approximately, the relative 
fighting value of the ship as opposed to others. 

As itis somewhat interesting, we have placed after our 
figures the classifications given by three of the naval 
annuals—Lord Brassey’s Naval Annual, by All the 
World's Fighting Ships, and by the Naval Pocket-book 
—to all recognised battleship types in the lists below. 
Obviously, all these classification systems count in other 
things than mere fighting value. We have fixed seventy 
as the dividing line between first and second class, while 
second-class ships must exceed forty. ‘‘ Officially,” all 
the battleships introduced are “ first-class ’"—save a few 
coast defence ships. 
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BRITISH. 
King Edward (8 x 4) + (8 x 4) +(10 x 4) = =104 oi a gee 
oa} (8 x 4) + (8 x 4) x (4 x 8) =7 | 1/1/21) 1 
Royal Sovereign (8 x 3) + (4 x 4) + (6) 46 2; i 2/1 
Trafalgar (8 x 4).+ (6 x 24) = 47 Si -2)-2i 4 
Centurion (8 x 4) + (2 x 4) + (3) = 43 2}; 2); 2) 1 
Anson (8 x 2) + (6) = 22 8/2) 8/1 
Sanspareil (4 x 4) + 2 + (6 x 14) + 6 = 83 | 3; 2; 2; 1 
Cressy (4 x 3) + (12 x 4) =60 | 2;/—;—;— 
Thunderer (4 x 4) =16 | 4] 8! 4} 2 
FRENCH. | | 
Republique (8 x 3}) + (6 x 4) + (12 x 34) Mm Si Berta 
Suffren (8 x 3}) + ( 0 x +8 ~ To 1 1 1 
Charlemagne (8 x 34) + (8 x 8) +2+8 62 to oe oe 
Bouvet (8 x 8) + (8 x 4) +8 64 o} DiS a 
Marceau (8 x 2) + 17 33 8; 2}; 8] 1 
Jémappes (4 x 4) + 14 174 4] 8} 83) 4 
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Egir (6 x 3) + 3 21] 4/ 4/ 4) 4 
Furst Bismark (8 x 3}) + (2 x 4) + (10 x 8) 66 21 et Zi 2 
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Borodino (8 x 34) + (12 x 3}) = 70 a1 2 1 1 
K. P. Tavsitchesky (8 x 4) + (16 x 4) = 98 a a Ss 
Trisvititelia (8 x 4) + (8 x 4) + 2 66 a tae Ws | 
Poltava (8 x 34) + (12 x 4) 70 2} 1} 2] 1 
Gromovoi (3 x 4) + (3 x 14) + (12 « 8) + 4 66-5] 2) —|—] — 
Peresviet (8 x 3) + (8 x 4) + (2 x 8) +1 63 3} 1] 2} 1 
Apraksin (6 x 24) + 4 = 19 4) 4) 4] 4 
JAPANESE. | | 
Shikishima (8 x 4) + (8 x 4) + (6 x 3) 82 eT 2h 25's 
Asama (6 x 4) + (10 x 4) +4 = 68 2;—|;-;— 
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Brin (8 x 4) + (6 x 4) + (12 x 4) =104 SL 2h a 
V. Emanuele (4 x 4) + (12 x 4) = 64 2; 1 1 1 
Sardegna (8 x 2)+8+8 = 82 Si 21 SS 
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Kentucky (8 x 4) -+ (6 x 8) + (7 x 4) 73 1 1 1 1 
Indiana (8 x 34) + (8 x 2)+ 4 = 48 2 1 21 s 
California (6 x 3) + (14 x 4) 74 1j—-;-—|— 








Now, of the relative values arrived at by this system, 
it may certainly be said that in most cases they tally 
closely with naval ideas. The naval man sees an 
immense gap between the Majestic and Royal Sovereign 
classes, with a big gap again between this latter and the 
Admiral class or the Sanspareil. The low figure of 
merit of the Sanspareil may come as a surprise, but no 
one carefully thinking out that ship’s construction is 
likely to arrive at a widely different result. The high 
value of the Cressy and other armoured cruisers is in full 
accord with French ideas, and, we may add, ideas fairly 
common over here too. Though pretty dicta about the 
inability of armoured cruisers to fight in the line are laid 
down in print, none can dispute that the only difference 
between them and battleships is in big guns, and a very 
slight inferiority in armour. Their one drawback is that 
the concentrated energy of the big gun may deal some 
vital blow, but against that we may well put their high 
speed, which, in a fleet of them, would be a counter- 
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balancing factor. Mathematically, therefore, it would 
look as though those who characterise the French theory 
as foolishness were the foolish ones. As regards the 
French fleet, the figures here reached fit closely to the 
usual French view that the Suffren is fully equal to our 
London. The Bouvet works out better than the Charle. 
magne—a claim that has been made in France. Her 
gun positions cause a loss of broadside fire, but against 
that we may place the longer survival of four big gun 
positions against two. 

German ships work out at an unexpectedly high figure 
of merit. It may be observed that Germans alway con- 
tend for the superiority of their designs, claiming that 
the excess volume of fire more than counterbalances a 
slight loss of protection. The United States, which 
manages—on paper, at all events—to get the maximum 
of both is, of course, still more to the fore. By no paper 
calculations can American new designs be shown to be 
elsewhere. 

Russian new design, as exemplified by the Borodino 
class, does not show up well. No advance upon the 
Poltava is indicated, and both types barely reach the first 
rank. The Poltava, by reason of the absence cf 
submerged tubes, is relegated to the second rank. The 
two types, of course, are armed with the same number 
of guns. The Italian Vittor Emanuele comes still lower, 
She, of all ships, is avowedly a compromise, and, of 
necessity, great sacrifices are made in her to secure stra- 
tegical qualities that do not concern purely tactical values 
—-ship against ship. 

Of late a good deal of comparison has been made 
between the Asama and the Royal Sovereign class, 
to the detriment of the latter. Here the figures 
come :—Asama, 68; Royal Sovereign, 46. If we take 
their gun units only the proportion is 20 to 18, or 
broadside to broadside 13 to 13. The Asama is un- 
deniably better protected, and she has a great speed 
advantage. Even if, in deference to the theory that an 
armoured cruiser runs a terrible risk from the crushing 
effects of big gun fire, as opposed to the same amount of 
fire delivered by smaller and more numerous guns—we sub- 
tract 10 from the cruisers—the ratio is still 58 to 46. The 
most rabid believer in battleships would hardly subtract 
so much as 20, but even a subtraction to that extent 
leaves the Asama with a slight balance to the good, over 
and above what speed may confer. 

However, we are not putting these figures forward 
dogmatically, but rather as a formula whereby itis possib!e 
to arrive at results closely akin to those which a majority 
of naval men arrive at by intuition and instinct. 1 y 
taking displacements and making a subtraction for age, 
results not very dissimilar can frequently be arrived at ; 
but as before implied, displacements seem to us _ better 
neglected, because they are to a considerable extent 
governed by strategical questions which, immensely im- 
portant though they are, cease to exercise influence during 
an actual combat. As the strategical necessities of every 
nation vary, it stands that every nation has to devote a 
varying amount of the total displacement to qualities needed 
for strategical purposes. It is obviously impossible to 
say whether one nation gauges its strategical requirements 
better than another; hence all must be assumed equal. 
The residue, after meeting strategical requirements, is 
met by each nation in its own way; with these ways alone 
we deal here. Consequently, displacement per se is an 
unreliable guide as to purely tactical qualifications. 

The system enunciated above is, of course, equally 
applicable to cruisers. Here are a few; such of our 
readers as care to pursue the matter further can easily 
work out any particular ship in which they are interested. 


Bittish. 
Diadem ... 40 
St. George ; wre wre one BB 
Hermione... ... ... ca aes Saal ee 
Pelorus ... 25 
Hyacinth page Sn eer rR 
MRI ec. oes cdow, ade. gan gas “aes bw ems 

Fre n h, 
D’Entrecasteaus ... 34 
Galiléa ... 7 

Gor nan, 
Hertha... ... 31 
K, Augusta ... ‘ 12 

Russian. 
tossia ... 20 
Is cee Vets, ake ene cee oee cee 
A nee merry meee ee tc! * 

Els rick Cruisers. 

Takasago.... 124 (Japan) 
B, Eucalada... 13 (Chili) 
Esmeralda 20 (Chili) 








HEAVY CasTINGs AND Loca AUTHORITIES.—On the 7th inst., a 
50-ton armour-plate mould was removed from the works of Moor- 
wood, Sons and Co., Harleston Ironworks, Harleston-street, 
Sheffield, to the Bridgehouses Station of the Great Central Railway, 
a distance of something under a mile. The mould, which iscasta | 
in one piece, measures about 11ft. in length and width. The open- 
ing to receive the plate is 2ft. wide, and the thickness of the mould 
varies from 10in. tolft. The casting has been made for Armstrong, 
Whitworth and Co., Limited, of Manchester. The removal of the 
mould excited much interest in Brightside and district, owing to 
the Highway Committee having recently fined Messrs. Moorwood 
£100 for alleged damage of the roads, Some two months ago a 
40-ton mould was removed, and the Highway Committee claimed 
compensation for damage which they said had been done to Carlisle- 
street. The Sheffield Manufacturers’ Association, which was tormed 
for mutual protection, and consists principally of Sheffield stcel 
firms, has taken the case up, and acting on its advice, Messrs. Moc r- 
wood decline to pay the fine, In removing the mould on the 7th 
inst. remarkable precautions were taken, but the work necessitated 
interference with the tramway service, the cars having to run on a 
single line. On leaving the Harleston Works, about seven o’clock in 
the ns iron plates were placed on the road to preserve the 
pavement, but later on another plan wastried. A track was formed 
of a thick layer of sand and boiler ashes, and this proved successful, 
as the wheels of the vehicles were kept clear of the road itself, and 
no damage could be detected. The removal of the mould occupied 


until eight o’clock in the evening. 
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ELECTRIC MACHINERY AT THE GLASGOW 
EXHIBITION. 
No. VI. 


ELECTRICAL PLANT. 

In the Pavilion referred to last week Messrs. Schuckert 
exhibit all the electrical details of the contact stud tram- 
way system, laid down two years ago in the Goethestrasse 
of Munich. This system will be described in a special 
article, and need not be further noticed here. 

The firm has built many electric railways, especially in 
connection with mines, and have several types of electric 
locomotive for use underground. Outside the Glasgow 
Pavilion a short length of line has been laid out with 
three rails giving two gauges, and visitors can make 
experimental trips along this line upon two or three 
styles of locomotive. Fig. 6 shows one of 7 horse-power, 
and of a form particularly interesting, because of its 
being designed for insulated overhead return main. The 
current is collected and returned through trolley wheels. 
It seems evident that this system is the safest for mines. 
The two overhead wires may be suspended within two 
yertical wooden guard planks forming an inverted trough, 
and with such protection, properly fixed, and kept in 
repair, much higher voltages than can be safely used 
under ordinary circumstances would involve no risk of 
accident. Whether with earthed or insulated returns, 
electric haulage lines in mines ought evidently to be pro- 
tected with safety devices, short-circuiting the mains 
whenever a breakage occurs. 

Fig. 9 is a larger locomotive, of 30 horse-power, fur- 
nished with the collecting gear most usually employed in 
mines. On the easier grades the bite on the rails gives 
sufficient tractive effort; but in some of the Norway 
copper mines the gradient is occasionally steeper than 
1 in 5, and here the locomotive lays hold of a chain, as 
seen in Fig. 8. The weight of the locomotive is 3} tons, 
and the normal tractive effort is 0°95 ton when running 
at 2m. per second, or 4} miles per hour. On none of the 
mine lines is high speed desired, and the motor runs at 
from 500 to 600 revolutions per minute, and is geared to 
the driving axles by spur pinion and wheel. 

Fig. 7 shows a transport locomotive of 14 horse-power 











Fig. 6—-ELECTRIC MINE LOCOMOTIVE 


exerting about 600 lb. tractive effort on the rails when 
running at seven or eight miles per hour. The illustration 
shows the slightly flexible suspension of the overhead 
conductor line, a mode of suspension which has some 
decided advantages. 

Accumulator locomotives are also used largely for such 
services, both of small height and gauge, suitable for running 
in the mine adits, and of large size such as that illustrated 
in Fig. 9. Here the accumulator car is carried by two 
four-wheeled bogies, each bogie driven by one 6 horse- 
power motor. At five miles per hour the tractive effort 
is three-tenths of a ton, and the total weight is six tons. 
This has been in use in collieries for two years. 

Excellent electric crane and capstan arrangements 
occupy one part of the Pavilion. Both revolving jib 
dock cranes and shop travellers are dealt with. Generally 
a separate motor does the work of each motion, lifting, 
turning, and, in travellers, traversing or travelling. 
Series-wound continuous-current motors are used with 
400 volt or 500 volt supply. The following measured 
energy consumptions in lifting at different speeds are 
interesting :— 

a, re 1} 24 
Mean speed of lift, metres per second 1:03 0°83 0°68 
Energy spent in 15 m. lift, watt-hours 48 99 158 
oa Siege per m. ton .” 6° 474 4:2 
Efficiency Hee Tie gee ere ere ee es “43 '63 ‘66 


The three annexed diagrams—Figs. 10, 11, 12—show 
how the current varies during the lift. The starting 
occupies two seconds with the heavy load, but only one 
second with each of the lighter loads. The lifting of the 
heavy load at the slower speed is, of course, more 
economical in the expenditure of energy. A watt-hour 
equals about °36 of a metre-ton, and from this ratio the 
above efficiencies are easily calculated. An efficiency 
ranging from 45 to 65 per cent. for such intermittent 
work as this is very satisfactory, and brings into relief 
the advantage of electric machinery in consuming no 
power while doing no useful work. 

In the Pavilion, and again in the Machinery Hall, 
Messrs. Schuckert have put up an installation demon- 
strating the high-tension transmission of power. The 
two installations are very much alike, and that in the 
Machinery Hall alone need be noticed here. Continuous 
current at 500 volts is taken from the Exhibition mains, 
and this is the source of power supply. This drives a 








four-pole shunt-wound motor, in which the shunt absorbs 
normally 2 per cent. of the current. This is the motor 
side of a rotary converter, there being mounted on the 
other end of the same shaft a monophase alternator, 
generating current at 300 volts with a frequency 
of 50. The speed is 750 revolutions and 20-kilo- 
watt is absorbed by the motor. The combined 
efficiency is about 82 per cent., that of either 
end being a little over 90 per cent. The monophase 
current is led to a step-up static transformer, whose 


demonstration of the details of the apparatus of a long- 
distance transmission. The speed of the monophase 
motor is 733 revolutions per minute. The periodicity of 
the supply current being 50, and the number of poles 8, 
the synchronous speed would be zal xox eo. 750, 
and the slip is, therefore, 750 — 733 = 17 revolutions per 
minute, or 2°3 per cent. It is started as a two-phase 
motor. The rotor secondary currents are taken out by 

slip rings and led through 

the starting resistance of 




















Fig. 7—ELECTRIC LOCOMOTIVE 


efficicncy is about 96 per cent., and the output of whose 
secondary is monophase alternating current at 10,000 
volts. This high-tension current is led through braided 
cables with vulcanised cores along specially prepared 
ducts under the floor to a step-down transformer similar | 
to the step-up transformer. On the way it passes an | 
automatic cut-out, which switches the primary of the | 
step-up transformer out of the circuit whenever there | 
is no load upon the secondary. The step-down Strans- | 


former gives out current at 110 volts. Part of this | 





2 ohms. The starting switch 
splits the supply current, 
leading one half through a 
choking coil, which retards 
the phase, and thus produces 
the two-phase starting action. 
The efficiency of this rotary 
. converter is about 81 per 
cent. All the generators and 
motors of the firm are de- 
signed so as to make the 
ohmic losses as nearly as 
possible equal to those by 
hysteresis, and, in respect of 
heating, so as not to rise 
more than 40 deg. Cent. 
above atmospheric tempera- 
ture in continuous working 
under 20 to 25 per cent. 
overload. 

The high-tension hand cut- 
out switch is of the kind 
called in German “ horner- 
blitzableiter.” The English 
language does not permit us 
to manufacture names with 
the same facility as exists in 
Germany. This has been 
called a “high-tension are 
switch,” and also a “ high- 
tension arc extinguisher.” 
Perhaps the former phrase is 
the better translation, but 
neither is good. ‘ Ableiter”’ 
means “leader away” or 
‘“‘diverter.”” The same form 
of apparatus is used as a 
lightening arrester. Fig. 13 
shows the form used for three- 
phase currentin the Schuc- 
kert Pavilion. It is suited for 
breaking a 25,000 volt three 
phase current. In breaking 
a high-tension current along 
a horizontal line, it is easily 
observed that the long-dis- 
tance spark arches upwards. 
The cause of this upward 
arching cannot be discussed 
here. Itis usually ascribed 
to the greater conductivity of the upper layers of air, 
due to their being heated to a greater temperature 
than those under the line of the contact. It 
was found possible to greatly develop this tendency 
to move upwards by making the break of con- 
tact gradual, and gradually raising the path of least 
resistance during the moments of imperfect contact. In 
this “horn” switch, after the absolute close metallic 
contact is broken, imperfect contact is still maintained by 
two oblique rods, or stout wires of copper, lying loosely 





TS ee See ar 





Fig. 8—-ELECTRIC LOCOMOTIVE 


current is used in lamps and other apparatus shown in 
action in the stand. Most of it is absorbed by an 8-pole 
asynchronous monophase motor, which is one end of 
a rotary converter, the other being a generator giving out 
continuous current at 100 volts, this current being 
used for lighting and for driving a number of small motors. 
As the distance between the source of power and the 
machines where it is utilised is only a few yards, the 





whole arrangement is, of course, unmeaning, except as a 


against each other. As these are drawn asunder the 
line between the two loose contacts rises. The flash or 
spark between them is thus raised, and slowly passes up 
to the points of the horns, in the form of a ragged 
tongued flame, which flickers out at the top of the 
pair of horns. The break of contact is, by this 
means, rendered noiseless; but the chief object is 
to draw away the sparking from the close metallic 
joint, which makes the good contact, and which is 
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destroyed by burning if the sparking occurs between its | mounted direct on one end of the crank shaft of | is obtained. The commutator face is 13in. wide, 
The | composed of 480 segments. 


two surfaces. 

Space forbids in this article to describe the many inter- 
esting and beautiful pieces of apparatus to be seen in the 
Schuckert stand in the Machinery Hall. Among the 
more important of these we can only enumerate the 
automatic cut-out switch for the primaries of transformers 
already alluded to; a very pretty“and extremely practi- 


|one of the Willans and Robinson engines. 





and it is 
Each of the twelve brushes 


| Schuckert machine develops 1150 kilowatts, or 1920 | consists of fifteen specially small carbon blocks, the con. 


j} ampéres at 600 volts, at a speed of 230 revolutions per | tact face of each being but jin. across by }in. 
minute. The magnet field is stationary and external, the |in the peripheral direction. 
yoke ring being split horizontally, and being well indented | faces passes, therefore, no more than 


or notched behind the pole axes to eliminate idle iron, in 
the manner described above, for the large motor in the 




















Fig. 9-ACCUMULATOR LOCOMOTIVE 


cal and useful optical synchronising signal-board, for 
enabling alternating generators to be switched in | 
parallel when properly synchronised; an automatic 
screw twin regulating switch for charging accumulator | 
batteries ; the ‘‘ fernschalter,’”’ or distance switch, where- | 
by a small hand switch for a relay current operates a | 
large switch for a heavy or high-tension current at any | 
distance from the operator; the constant potential | 
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Figs. 10, 1, 12—-ELECTRIC CRANE DIAGRAMS 


governor; the automatic maximum current switch for 
high tensions; watt meters for continuous, single, two, | 
and three-phase alternating currents; automatic mag: | 
netic cuts-out and short-circuiters; and various forms of 
arc lamps. We hope to describe some, or all, of these 
in detail on another occasion. 

The largest machine exhibited by the firm still remains 
to be mentioned. It is a continuous-current generator, 








Pavilion. The construction is, in fact, in most respects 
almost identical with that of the motor patterns, except 
in respect of the brushes and the field winding. Its 
general appearance is seen in Fig. 14. It is a com- 
pound-wound machine, with a switch to cut out the 
series winding. The series winding comes only on 
alternate poles. The shunt is in two parallel cir- 
cuits, each taking about 9} ampéres, or the two to- 
gether, about 1 per cent. of the armature current. The 
ampére turns are designed to give a magnetic induction 
of 12,000 per square centimetre, or, when the series wind- 
ing is active, up to 15,000 per square centimetre. The 
magnet cores, which are cast on the yoke, have solid sections 
15$in. by 13in. tangentially measured. The leading and 


back edges of the pole faces are cut oblique, so that the | 


edge covers about two and a-half armature inductor bars. 
The armature is on a cast iron spider, keyed to the shaft 


long 
Each of these carbon 
| 24 ampéres at 
| normal load. Each is held in an aluminium arm Sin, 
| long and of — section. This makes a beautifully light, 
| flexible, and sensitive brush. The brush spindles are 
| mounted on a ring of small diameter, from which project 
‘twelve radial arms, and which surrounds closely the 
inner end of the main bearing. ; 

















Fig. 13—HIGH TENSION ARC SWITCH 


The main bearings have cast steel shells lined with 
waite metal, and lubricated each by two loose rings. 
Kach is Sin. diameter by 19in. long. A fly-wheel of 7ft. 
diameter by 14in. face width is flange-bolted to the face 
of the spider, so that the fly-wheel effort is not sent 
through the shaft. There is also massive coupling 
between dynamo and engine shafts. The whole machine 
is beautifully finished, and may well serve as a model 
of what a continuous-current dynamo ought to be. 








TRIPLE-EXPANSION ENGINES, SOUTH 
SHIELDS. 

Tue illustration on page 406 represents a triple-expansion, 
surface-condensing, electric-lighting engine, working in con- 
nection with a 500-kilowatt Siemens alternator. It forms 
one of six engines of similar design which have been sup- 
plied by J. and H. McLaren, Limited, Midland Engine Works, 
Leeds, to the South Shields Corporation. 

The engine in question is capable of developing a maximum 
overload of 1000 indicated horse-power at a speed of 125 
revolutions per minute, with a steam pressure of 160]b. on 














Fig. 14-1150 K.W GENERATOR 


with two keys at right angles. It is built up of charcoal 


iron stampings } mm. thick and insulated from each other | 


with paraffin paper. It is slotted and drum wound. The 
inductor bars are of square section, and their end con- 
nections stand well out from the body in free air space, so 
as to form an open grid, whereby an effective cooling action 


| stroke. 


the square inch. The steam used is taken direct from 
marine type boilers, without being dried or superheated. 

The cylinders are 19gin., 304in., and 48in. diameter by 24in. 
The bed-plate is of cast iron, having the bearings 
for the crank shaft cast solid with it. It is fitted with 
facings at the back to receive the surface condenser, and at 
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the front the cylinders are carried by four steel pillars resting 
upon the bed-plate. The cylinders are steam-jacketed, and 
fitted with the firm’s improved type of balanced slide valves. 
The bottom covers of the intermediate and low-pressure 
cylinders are also steam-jacketed, and the engine is fitted 
with its own surface condenser of the stereotyped marine 
pattern. 
carried in strong brass tube plates at each end. 

A special feature of the engine is the automatic cut-off, 


which is varied to suit the load by an expansion governor, | 


fitted with regulating gear. By this means the number of 
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Fig. 1—MOSCROP SLIP 


revolutions may be increased or diminished while the engine 
is running, by 5 per cent. above or below the normal, and the 
governors maintain the speed at the increased or diminished 
rate of working, to which it has been altered. Fig. 1 shows 
ashort piece of Moscrop slip illustrating the action of this 
speeding gear. This was taken from an engine fitted with 
the gear which drives the shops of Messrs. J. and H. McLaren 
at Leeds. Its normal speed is 120; but in a recent test the 





ELEVATION LOOKING FROM ENGINE ROOM 


Fig. 2—GOVERNOR 


engine governs perfectly at that speed. In three minutes 


the speed was raised to 125, and the engine governed steadily | 
at this higher speed, as will be seen from the diagram. After | 
this the speed was brought again to normal—120—and after | 
running at this speed for a short time, the gear was tried | 


again for speed in action. The revolutions were altered up 
to 125, down to 115, up to 125 again, down again to 115, and 


High Pressure Cylinder, 
Spring * 120. 

Aver MEP. 43 36 Ibs 
Aver LHP 202-0 


re ———— 
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The cooling surface is composed of brass tubes, | 


a 


ee 


the tension on the governor springs. The channel can be 
moved to or from the axis of the wheel by a lever, so that the 
speed can be altered as desired. 


pump, as the cooling water passes through the condenser from 
an overhead tank by its own gravity. The engine was 
specially designed to give the best average results at all 
loads. 

The alternator shaft is coupled direct to the end of the 
| engine crank shaft, and the cast iron framing carrying the 
same is also bolted rigidly to the engine bed-plate. 

The alternator is capable of giving 500 kilowatts as a con- 
tinuous load at 2100 volts, when running at 125 revolutions 
per minute, and 600 kilowatts as an emergency load for two 
hours. The frequency is 50 complete periods per second. 

The armature consists of a complete ring of laminated 
iron, provided with tunnels in which the armature conduc- 
tors are embedded, the whole carried in a cast iron frame. 
The field magnets revolve inside the armature and consist of 
48 radial poles of cast steel wound with high conductivity 
copper strip. They are carried on and firmly bolted to the 
rim of a fly-wheel keyed to the main shaft. The pole faces 
are made of laminated iron. The armature ring is made in 
halves to facilitate erection and examination where neces- 

| sary. The core consists of thin plates of very soft iron of 
the very best quality, pierced with holes to carry the conduc- 
tors. The holes are lined with jointless tubes of thick insu- 
lating material carried beyond the ends of the core to an ample 
distance to provide against surface leakage. The winding 
consists of straight copper bars passing through the above- 
mentioned tubes and connected together at the ends by suit- 
ably curved copper end connections, which are soldered to 
the bars. An injured bar or end connection can easily be 
replaced. The end connections are entirely surrounded by 





The air pump is worked by levers from the intermediate | 
crosshead ; but the engine is not fitted with any circulating | 





For measuring 
the water from the condenser there were two tanks provided, 


engine, and as a check on this, a tachometer. 


each capable of holding about 1000 Jb. of water. Each tank 
was suspended by a lever weighing machine. For measuring 
the water from the steam jackets, one tank and two barrels 
were provided, and also two spare barrels for gauging the 
quantity of water. For absorbing the electric current, wire 
resistances were used placed out in the yard. These consisted 
of open spirals of iron wire arranged for the current 
to flow through them right and left, so that there 
would be practically no inductive action. For measuring 
the current, there was a Siemens dynamometer placed near 
the machine, and also two ammeters on the station switch- 
board through which the current was sent in series. The 
volts were measured by one of Kelvin’s voltmeters on the 
switchboard, which had been recently adjusted by Messrs. 
White. A voltmeter was also provided to measure the volts 
on the exciting dynamo circuit, and also a Siemens dynamo- 
meter for measuring the current delivered by the exciter, 
which current also went through a Nalder’s current-meter 
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metal shields, kept at such a distance away as to allow of | 
| ample air insulation. They are thus protected from mechani- | 


cal injury and dirt, and also 


from being accidentally touched | 


by the attendants. The whole of 
the high-tension circuit is entirely 
surrounded by metal. The shields 
are removable in sections so as to 
afford easy access when necessary 
to the armature winding. 

The field magnet cores are of 
cast steel, each core and pole piece 
being cast in one, and so shaped 
that it takes a secure hold of the 
copper winding, so that it is im- 
possible for the latter to move or 
slip in any direction. The fly- 
steel ring in one piece, forced 
over a cast iron wheel. The shaft 


is of mild steel with a flanged half 
coupling forged on. 


the bearing bracket, and on these 


lated release; they are held u 


This engine and 





Hartnell and his assistant, Mr. 
Holroyde. These tests extended 
over three days in December, 


END ELEVATION 


wheel consists of a massive cast | 


| 


Two insulated gun-metal spin- | 
dles are carried by a frame from | 
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Fig. 3—SPEED ALTERING GEAR 


are mounted brush boxes provided | on the switchboard. The current from the alternator was 
with hold-off catches and insu- | 4lso sent through the station wattmeter. 


“The arrangements for reading these instruments almost 


to their work by springs, the | simultaneously were as follows:—Several sheets of paper 
tension of which can be adjusted, | were provided with tabulated columns and proper headings. 
alternator At a given signal the readings of the counter were noted and 
were exhaustively tested on behalf | Written down by Mr. Wales, and immediately after he and 
of the contractors by Mr. Wilson | one of his assistants took a set of indicator diagrams. At 
| the same time Mr. Collin 


gs wrote down the indications of 
the Siemens dynamometers and the voltmeter, and imme- 
diately after, on his own behalf, checked the switchboard 


1900, but owing to the resistance | readings. At the same instant the wattmeter was read and 
at full load giving out, the full | noted by Mr. Robertson, and the switchboard instrument 


speed was lowered to 115 in about two minutes, and the | load test, which had been partly completed on December 15th, both by himself and the attendant. The time signals were 


| had to be made afresh on May 8th, 1901. 

Mr. Hartnell’s report and figures are as follows :— 
Re South Shields Tests. 

“ Dear Sirs,—In accordance with your instructions I went 

South Shields on December 11th, 1900, accompanied by 


| to 
| Mr. Holroyde, and arranged for testing the 1000 horse-power 


Middle Pressure Cylinder. 
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all given by me at intervals of half an hour, as far as possible 
correct to the second by my own watch. The readings taken 
were checked by Mr. Holroyde and by myself. The condens- 
ing water was measured every time the tanks were filled, 
and this was all checked by Mr. Holroyde, as well as by my- 
self occasionally. The water collected from the jackets was 
ladled into the measuring barrels, which latter were emptied 


Low Pressure Cylinder. 
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Up to normal, the time taken for all these changes being as , engine coupled to the Siemens alternator on the following | 


Full load. 


Fig. 4—INDICATOR DIAGRAMS 


nearly as possible ten minutes. The behaviour of the engine | days. 


during the test is well shown in the figure. The governor is | 


“The instruments for testing were as follows:—On the 


shown in Fig. 2, and the speed altering gear in Fig. 3. |} engine six indicators were placed, two to each cylinder. 


It will be observed that the speed is altered by rollers coming | 
Into contact with one side or the other of a short curved | 


There were four pressure gauges, namely, one on the high- 
pressure valve chest, one on the intermediate valve chest, and 





Swart 


when filled to & certain mark, and the times of so doing 
noted. The weight held by each barrel, and the quantities 
left over at the end of the trial were carefully measured. 
Thus, not only were the facts noted by capable persons, but 
were immediately checked both by my Mr. Holroyde and by 
myself, and, I may add, were frequently checked by Mr. 
Jeckell and his assistants on their own account, and the 





channel, fixed on a bracket beside the governor wheel. The | one on the low-pressure valve chest, and one vacuum gauge 
Tollers are revolved either in one direction or the other, | on the condenser. There were also two gauges for showing 
according to which side of the chahhel they strike, and, in | the pressure in the steam jackets. For ascertaining the 
So doing, actuate worm wheels, which increase of decrease | revolutions, a teciprocating counter was attached to the 


electrical measurements by Mr. Collings on Messrs. Siemens’ 
behalf. The various sheets were all signed by me imme- 
diately the trial was over. Before the trials were com- 
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menzed I carefully examined all the arrangements to see that | to you. I have not taken the calculations to several places | renewals of rolling stock, and further advances granted to the 


everything was in order, and everything done to ensure 
accuracy. The diagrams have all been carefully measured 
by me, and all the ascertained results are given on the 
enclosed tabular form, which I now have pleasure in sending 


Number of trial 
Date of trial 
Load .. 





Summary of Resu 


of decimals, as this appears unnecessary.—I am, yours faith- 

fully, (Signed) Witson HartNeELL.” 
We give herewith in Fig. 4 a series of specimen indicator 

cards taken at three-quarter and full load during these trials. 
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wages staff. After paying all working expenses, and allowing 
for a sum of £1,424,940 interest on the railway capital at 3°66 
per cent.—the average rate paid on the State debt—the result 
of the year’s working shows a surplus of £105,638. 

It is the intention of the Commissioners to reduce rates on 
wool, woolpacks, grain sacks, fencing wire, agricultural pro- 
duce—on the down journey—and sugar. 

The renewal of the Wagga-Wagga viaduct, which has been 
in hand for a considerable time, has been completed; the cost 
about £45,000, having been charged to working expenses.’ 
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Cea WUPETES | Switchboard ammeter a aa St 247-1 185-5 120 55 the line over the mountains, but full advantage of the 
“Siemens dynamometer and switchboard voltmeter. A. .. 503 385 256 129 outlay will not be obtained until the zigzag is cut out 
Mean kilowatts J Switchboard ammeter and switchboard voltmeter. B. i 30 252 115-4 r A Sih ily. uray a 
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erminativoD = 7430 aes 5010 
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* Average value. 


Summary of Results from Engine. 
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t The references A. B. C. refer 


the three different meters used. 
(Signed) Witson HARTNELL. 
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THE STANDARDISATION OF EXTRA HEAVY | 
PIPE AND VALVE FLANGES. 


STEAM pressures varying from 100 Ib. to 250 Ib. pressure 
entered into engineering practice about the year 1889. For 
pressures less than 100 lb. there had long existed confusion 
regarding standards for flanges of pipe, fittings, and valves. 
A schedule of standard flanges was adopted July 18th, 1894, 
by a Committee of the Master Steam and Hot Water Fitters’ | 
Association, a Committee of the American Society of 
Mechanical Engineers, and the representatives of the leading 
valve and fitting manufacturers of the United States. As 
the use of high steam pressures became more general there 
came into existence so many different diameters, thicknesses, 
drilling circles, and number of bolts for flanges on fittings, | 
valves and pipes for extra heavy pressures, that manufac- | 
turers could not safely keep stocks of goods, and mill 
architects and engineers were greatly delayed at times in | 
making up specifications for contemplated work on account 
of the time taken to find out what the different manufacturers 
could or would furnish. 

Recognising the need of a standard for extra heavy work, 
Mr. J. C. Meloon, mechanical superintendent of General 
Fire Extinguisher Company, Providence, R.I., issued an | 
invitation to the leading valve and fittings makers of the | 
United States, to meet and consider this subject. In response 
to this invitation, several of the largest concerns sent repre- 
sentatives to a meeting at New York City, April 24th, 1901. | 
At that meeting a Committee was chosen to formulate a | 
standard. This Committee consisted of:—J. C. Meloon, | 
mechanical superintendent, General Fire Extinguisher Com- 
pany, Providence, R.I., J. F. O’Brien, secretary; the Pratt 
and Cady Company, Hartford, Con.; L. R. Greene, engineer, 
Walworth Manufacturing Company, Boston, Mass ; H. D. 
Gordon, M.E., Jenkins Brothers, New York, N.Y.; F. A. 
Strong, superintendent, Eaton, Cole, and Burnham Com- 
pany, Bridgeport., Ct.; F. A. Connet, engineer, Builders’ Iron 
foundry, Providence, R.I. Mr. Meloon was made chairman, 
Mr. O’Brien, secretary. 

The Committee had various sessions and submitted to the 
manufacturers interested the following recommendations and 
schedule for standards at a meeting held in New York City, 
June 28th, 1901 :— 

(1) Multiples of four for drilling. (2) Drilling should 
straddle vertical axis. (3) Bolt centres not to exceed 3jin. ex- 
cept on 24in. size. Committee at first proposed eight jin. bolts, 
but sample elbows and flanges were drilled and bolted to- 
gether, and it was found that eight gin. bolts interfered with 
inserting bolts. (4) Distance from centre of bolt to the 
edge of the flange should always equal or exceed the 
diameter of the bolt, plus din. for 9in. valves and under, and 
the diameter of bolt, plus not less than Hin., for sizes 
larger, 





| adopted by the manufacturers present, and January Ist, 1902, 


| effect January 1st, 1902. 


Size Diameter Thickness Diameter Number Size 
of 0) of rt) oO © 
pipe. flange. flange. bolt circle. bolts. bolts, 
In. In. In. In. Io. 
S. % 6 Ps se a . & 3 
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(6) The bolt circle diameters, as above stated, will allow 
the use of a caulking recess on pipe flanges, provided such 
device is specified. The schedule presented was unanimously 


was the date set for adoption ofsame. Twenty-eight leading 
firms have agreed to adopt the standard, and put it into 


The Committee’s labours were very much lightened by the 
hearty co-operation of all the firms with whom they held 
communication, and the list of firms mentioned, embracing 
the largest manufacturers of valves and fittings in the East 
and West, shows the interest taken in the subject. 

A limited number of the schedules will be printed by the 
Committee, and copies can be obtained of the secretary, 
J. F. O’Brien, P.O., Drawer 66, Station A., Hartford, Conn. 








NEW SOUTH WALES RAILWAYS. 


THE annual report of the Railway Commissioners of New 
South Wales, for the year ending June 30th last, was laid 
before Parliament on August 19th. This date, for the annual 
reports of the financial year, is considerably in advance of any 
other official publication either in New South Wales or the 
neighbouring States, and when the work of compiling the 
details of the information furnished is taken into account, it 
reflects great credit on the staff for their expeditiousness. 

A most favourable report has been presented on the working 
of the railways and tramways. As regards the railways, the 
gross earnings are the highest on record, having increased on 
the previous year by £410,207. A more than corresponding 
increase is shown in the expenditure, due to the greater cost 





Summary of Ton-mileage Sor the Year ended June 30th, 1901, 



































ad $ Q 
Description of traffic oe Ton-miles. | dear 8 2s % 
an | S38)8S84% 
ee | Bae | @5h5 
B* <3 | ages 
a 
Tons. Miles &. 
Coal, coke, and shale..| 8,956,083 | 79,390,472 21-7! 174,005 
Firewood ‘ .| 218,058 5,973,260 27-39 20,214 
Grain, flour, &c... 504,880 | 98,889,791 | 105-77 201,950 
Hay, straw, and chaff; 154,403 | 80,518,521 197-65 49,115 
Miscellaneous 553,527 | 34,276,596 61-92 99,971 
Wool ae 99,104 | 25,063,581 52-90 242,577 
Livestock .. .. ..| 200,889 | 49,491,289 | 247-04 325,073 
A and B class traffic..| 898,402 | 37,959,604 95-28 208,196 
All other goods .. $13,481 | 43,227,296 137-89 583,270 
Total .| 6,898,227 | 404,740,360 | 63-26 | 1,904,371 1-13 
| 





Train miles for the year have been largely augmented over 
that for last year, owing to the addition of “assisting” miles, 
which had previously been included under “ unproductive.” 
This alteration is due to an arrangement arrived at by the 
railway authorities of the various States to secure uniformity 
of mileage returns. 








THE TOWING TANK AND THE DEEP SEA. 


YACHTING enthusiasts who compared the behaviour of Sham- 
rock II, and Columbia in the lumpy sea and light wind that 
prevailed in the first inconclusive contest of the season for the 
America Cup, must have been impressed with the great difference 
in the movements of the two yachts. The strong wind of the 
preceding day had died down and left a short broken sea rolling 
in from the ocean. Beating to the outer mark the yachts were 
taking this sea alternately on the starboard and port bow. They 
had no sooner crossed the line than it was evident that the rela- 
tively sharp bow with its V-sections of Columbia was better suited 
to meeting and lifting the yacht over the seas than was the more 
round and flaring bow of Shamrock II. As Columbia pushed her 
nose into a sea she would rise with a gentle rhythmical motion, and 
as the crest passed amidships she would drop with the same easy 
swing into the trough of the next wave. The rise and fall of the 
vessel gave her mast something of the even beat of a pendulum. 
Shamrock II., as we have often remarked in these columns, is 
unusually full in her forward sections and unusually lean in her 
afterbody ; the centre of displacement, with regard to the length 
of the vessel, being considerably further forward than in Columbia. 
Hence, when she met the seas her great displacement forward 
caused her to rise with a sharp jump, which was accentuated by 
the rapid drop into the trough of the sea as the wave passed to her 
shallow afterbody. She came down with acrash that must have 
tried every spar and rope throughout the vessel, and the effect 
was instantly noticeable, especially as the wind grew lighter, in a 
distinct checking of her way. As long as the breeze held true the 
result was not disastrous, and, indeed, for the first three hours of 
the beat to the outer mark she held her own fairly well with the 
Columbia. During the last hour of the beat the breeze lightened 
rapidly and the Columbia drew away with remarkable ease, the 
pounding of Shamrock II. serving to bring her at times almost to 
a standstill. 

The peculiar lines of Shamrock II. were determined by towing- 
tank experiments ; and we have no doubt that for sailing in smooth 
waters, such as she has preferred in her tuning up trials inside 
Sandy Hook, she is an admirably modelled craft. Yachting con- 
tests, however, are not carried on in towing tanks ; and while we 
have not the slightest doubt that Mr. Watson had fully in mind 
the great difference between towing a model in smooth water and 
driving the full-sized yacht in a troubled sea, we cannot but think 
that the abortive contest on Thursday showed that theory has been 
pushed a little too far. We have already stated in this journal 
that Shamrock II.’s form would indicate that she would have diffi- 
culty in holding her own with Columbia when close-hauled in a 
short, broken sea, and the first attempt to sail a race has abundantly 
confirmed this impression. 

The weather conditions were an exact repetition of those which 
rendered the contests of 1899 so enormously wearisome and dis- 
per fair sailing breeze at the start, which steadily fell 
away as the race proceeded, and dropped entirely when the leading 
boat was yet several miles from the finish. While the Sandy Hook 
course is, in the absence of shoals and currents, one of the finest and 
fairest in the world, we consider that for September and August 
racing the weather conditions are about the worst that could be 
conceived. Should the cup remain on this side, as it seems more 
than likely to, we think that future contests should be arranged 
to be sailed in the earlier part of the summer, when better weather 
conditions are likely to prevail. 

The first completed race of the series proves that there is little 
to choose between the two yachts under the prevailing weather 
conditions, In place of the short sea of Thursday there was a long 
ground swell, and the wind held true, with a force of from 7 to 9 
knots an hour. At the start Shamrock II. was slightly to weather 
of the Columbia, but only two seconds ahead over the line. This 
advantage she held to the outer mark. She pointed equally high 
with the Columbia, and for two hours and a-half there was witnessed 
a magnificent contest between the two boats for the weather post- 
tion, Columbia making three unsuccessful attempts to cross the 
Shamrock’s bow, It wasnoticeable that Shamrock showed to best 
advantage when the wind strengthened—a fact which suggests 
that in breezes of over 10 knots she will prove the faster boat. To 
the outer mark Shamrock II. made six tacks and Columbia twelve. 
After two hours’ sailing they were so close together that the shadow 
of Shamrock’s topsail was thrown on the mainsail of Columbia, On 
the last board to the outer mark, Shamrock II., because of ber 
windward advantage, was sailed with a freer sheet, and gained 
forty-one seconds in two miles. Running home in a falling wind 
Columbia pulled up and passed the Shamrock II., crossing the line 
about two lengths or thirty-seven seconds in the lead, and one 
minute and twenty seconds corrected time,—Scientific American, 
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IRON FOUNDRIES AND FOUNDRY PRACTICE 
IN THE UNITED STATES. 
(By our Special Commissioner.) 
No. IV. 
1V.—THE McCORMICK FOUNDRY, 

The McCormick Harvesting Machine Company is the 
oldest and one of the largest of the great American manu- 
facturers of agricultural machinery, having been esta- 
blished at Chicago in 1847 by Cyrus H. McCormick, and 
about 2,000,000 of its machines are now in use all over 
the world. Of mowing machine alone it turns out 100,000 
per year, while about 300,000 reaping machines are turned 
out annually. About one hundred different styles and 
sizes of harvesting machines are now made to meet the 
requirements of 1 the grass and grain-growing countries 
in the world, while in 1900 the exports of machinery to 
Black Sea ports alone aggregated 6000 tons. Power for 
operating the machinery of the works is supplied by seven 
power plants, aggregating 12,000 horse-power, and being 
fitted with automatic stokers, chain grates, and auto- 
matic machinery for handling the coal and ashes. 

In regard to the foundry, a recent article in the Iron 
Age states that this company has the largest output of 
grey iron castings of any manufacturing plant in the 
world. The daily melt ranges from 300 to 360 tons, 
with an average of 315 tons per day of ten hours. This 
record is the more remarkable in view of the fact that 
steel castings and malleable castings are used wherever 
possible, in order to keep down the weight of the 
machines, which average—it is estimated—about 1000 
miles of travel over soft harvest fields. Grey iron is used 
only in the gears and minor parts and fittings of a binding 
machine, and in the binder frame which holds the com- 
pressing and tieing mechanism. Owing to the enormous 
output, and the fact that many of the machines last from 
fifteen to twenty years, the making of repair parts for 
old machines is an important part of the foundry work. 
Castings are made regularly for more than 10,000 different 
patterns, and runs of 250,000 for one duplicate set of 
patterns in one year are not infrequent. These notes will 
serve to give an idea of the company’s manufactures. 
The following description relates only to the grey iron 
foundry. 

The foundry work is too extensive for one building, and 
is carried on in two separate buildings, but under the 
direction of one general foreman. No. 1 foundry occupies 
the fifth floor of a building 660ft. long, affording about 
60,000 square feet of floor space for moulding. This 
foundry is run exclusively on the heavy castings, such as 
frames for mowing and binding machines, and wheels for 
reaping and mowing machines and corn binding machines. 
The cleaning rooms, with rattlers and chipping hammers, 
are on the fourth floor. From these rooms the mowing 
machine frames and wheels are sent down to the third 
floor to be bored and fitted, while the wheels and frames 
for the other machines are wheeled on trucks over 
covered bridges into the adjoining building. 

One of the most interesting features of the foundry 
work is the very extensive use of moulding machines, 
and in this connection we give an extract from an article 
in I'he Iron Age :— 

A moulders’ strike in the spring of 1886, which formed an 
important feature of the labour difficulties that affected nearly 
all industries in Chicago in that year, led to the installation of 
a very complete pressure system of moulding at the McCormick 
works. This system comprised every device then known to the 
art for saving labour in foundry work, and it was operated for 
two years under the most careful supervision. It reduced the 
cost of making castings, and made the company independent of 
labour difficulties ; but it was found that the expense for repairs 
for the costly and complicated machinery was very great, and 
the Larsen 3 of defective castings was heavy. As foreman of 
the pattern department, Mr. Pridmore, then the chief inventor 
of the company, became deeply interested in the problems 
involved in the operation of the pressure system. The result 
was his invention of the simple moulding or pattern-drawing 
machine, which has been used exclusively in these foundries ever 
since. This machine, as is well known, consists of a simple 
stand or frame with a parting board at the top, a metal pat- 
tern attached to the machine, and cranks and pitman connec- 
tions for drawing the pattern through the ‘parting board after 
the mould has been filled and rammed by hand, the pattern 
being drawn by a firm, steady motion, without rapping or 
vibration, This method of moulding has been found to be 
peculiarly adapted to making harvesting machine castings, which 
must be absolute duplicates. The enormous volume of business 
of the harvester manufacturers, and the necessity for economy 
in manufacture, make it necessary that all parts should go to- 
gether without fitting or tinkering, and castings sent out as 
repairs by the millions must fit accurately in machines sold ten, 
twenty, or even thirty years ago. This system has proved 
eminently satisfactory in me2ting these requirements, 

The two foundries above mentioned are both furnished 

with the Pridmore moulding machines. All the machines 
are of the stationary stand type, and to their use is due 
the large output of the foundries relative to the floor 
space occupied. There is practically no hand moulding 
in either foundry. The economy in labour due to the use 
of the machines is shown very strongly in foundry No. 1, 
where the cost of labour, on difficult castings, has been 
reduced to about one-tenth of the cost of skilled hand 
labour. The loss due to bad castings has been reduced 
to about 3 per cent. under the present system, with un- 
skilled labour, as compared with 6 per cent. or more 
under the former system when skilled hand labour was 
employed. About one thousand men are employed in 
the two foundries. 
_ In No. 1 foundry there are two cupolas, 60in. diameter 
inside the lining, and 112ft. high. These are run on 
alternate days on the continuous melting system. By 
this system 200 tons have been melted in one cupola in a 
day of ten hours. A charge of 4000 lb. of pig iron is put 
in at intervals of six to eight minutes, depending upon 
the amount of work to be done ina day. A period of 
about thirty minutes elapses from the time the iron is 
charged until it is run off. 

_All the work in foundry No. 1 is handled by means of 
air hoists. The building is divided into three rectangular 
sections, each of which is divided longitudinally by an 
overhead sand conveyor. The space in each side of this 





conveyor is covered by a series of travelling cranes. Each 
crane consists of two rolled steel joists, running on rails, 
and having between them a trolley or carriage consisting 
of a short joist with wheels at each end running on the 
lower flanges of the crane joists. An air cylinder is 
suspended from a trolley travelling along the carriage, 
and the loads are suspended directly from a hook on the 
end of the piston-rod. There is one crane to each mould- 
ing machine, and the moulds are thus carried easily and 
smoothly from the machine to the moulding floor. 
All the castings require to be handled by power. The 
heaviest load is the flask for a mowing machine 
frame, which weighs 1200 lb. when filled with sand. 
Of this weight the cope represents 700 lb. and the 
drag 500 lb. 

The sand is distributed to the machines by an overhead 
conveyor traversing each of the three sections of the 
foundry. This conveyor consists of a trough, over which 
is along frame carrying blades, or “ flights,’ which fit 
the interior of the trough. The frame is given a recipro- 
cating motion, and the blades are so hinged that on the 
forward stroke they are rigid, and carry the sand forward. 
On the return stroke they swing back and pass over the 
sand. At intervals of about 8ft. are vertical pipes, | 
through which the sand falls into bins, or “ boots,” | 
placed above the moulding machines and near to them. 
From these the sand is discharged upon the floor as 
required for use. The flasks are shaken out at a part of 
the floor having an opening through which the sand is 
shovelled into a conveyor on the floor beneath, which is 





demand exceeds the capacity of the regular moulding 
floor above. 

Foundry No. 2 is an immense one-storey brick building, 
1400ft. long and 160ft. wide. It is covered by a truss 
roof. At one end a length of 400ft. is used as a wheel 
shop, but will be thrown into the foundry when the work 
requires this addition. At the other end are located the 
rattling, chipping, sorting, and core rooms. There are 
four cupolas, two of which are held in reserve, while the 
other two are worked on alternate days, being run on the 
continuous-melting system. The continuous-moulding 
system, however, is not found necessary here, as the floor 
space is extensive enough to hold an entire day’s work. 
The pouring follows up the moulding during the day, 
and when the moulders quit work another shift of 
men takes up the work of shaking out the flasks, which 
is carried on at night. The Pridmore moulding machines 
are used on all the work, which consists of light cast- 
ings, many of which are so small that ten are moulded in 
a single flask. 

For the ventilation and heating of foundries, the fan 
or blower system, delivering a blast of hot air, is 
generally considered the best, as it gives a much more 
even distribution of the heat than can be attained by 
lines of steam pipes along the walls. This hot-blast 
system has been applied very carefully in the new foundry 
of the McCormick works, which is the foundry No. 2 
above referred to. This is a brick and stone building 
nearly 1000ft. long, and 108ft. to 162ft. wide, with 135,000 
square feet of floor area. At one end is the wheel shop, 





of the same type as the one above described. At the | 
end of the conveyor the sand is fed into a revolving | 
screen or riddle, and as it sifts through it is wetted down | 
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while at the opposite end are the core room, chipping 
room, miiling room, and engine and boiler rooms. There 
are four cupolas, arranged in pairs, about 150ft. from 
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by aspray of water from a pipe having an automatic 
valve controlled by the weight ofsand fed to the machine. 
The volume of the spray is therefore regulated according 
to the quantity of sand to be treated. The sand is then | 
delivered to a continuous elevator or lift, which carries it 

up to the fifth floor again and discharges it into the 

distributing conveyor already described. 

The foundry is run on the continuous moulding system. 

The floor space is divided into sections, and the moulders 

work on about one-fourth of the area at atime. Moulding, 

pouring, and shaking out go on simultaneously on different 

sections of the floor. When the moulders have covered 

one section they pass to the next, returning to the first 

one in about two hours with certain classes of work. 

This system gives about four times greater output per 

unit of floor space than the ordinary system of moulding 

by heats. It has the further advantage of flexibility, as 

the foundry can be run any number of hours that may be 

desired each day. The works run normally ten hours a 

day, but in case of an increased demand, such as is 

always experienced just before harvest time, the men can 

work overtime, or an extra night shift can be worked by 

separate gangs without any delay or interruption in the | 
continuous moulding system. 

The cleaning room on the fourth floor contains forty- 
eight tumbling barrels arranged in pairs. Instead of 
using an exhaust fan drawing the dirt and dust directly 
from the interior of the barrel, the barrels are enclosed in 
a wooden housing, from which pipes are led to the chimney 
of one of the power houses just outside the foundry. The 
chimney draught causes sufficient suction in the pipes 
to carry away all the floating dust from the barrels. 
A considerable portion of the fourth floor is also 











reserved for moulding in time of emergency, when the 
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either end of the foundry proper. The space to be heated 


| aggregates 4,100,000 cubic feet, and the apparatus is of 


suflicient capacity to maintain a temperature of 60 deg. 
Fah. in the coldest weather. 

At each end of the foundry proper is a plant having a 
Buffalo fan 19ft. in diameter, and 7ft. wide, with a capacity 
of passing 125,000 cubic feet of air per minute when 
running at 125 revolutions. Each fan is driven directly 
by a horizontal engine, with cylinder 12in. by 14in. The 
main bearings of the fan and engine have ring oilers. 
Fresh air is drawn in through a heater made up of sixty 
sections, each consisting of a cast iron base so divided 
that the steam admitted at one end passes up, over, and 
down the pipes, the water of condensation escaping 
from the lower chamber. Each section contains 3} miles 
of lin. pipe in a space 10ft. by 12ft. by 19ft., the pipe 
being arranged in two rows, staggered so as to bring the 
air in thorough contact with the piping. The exhaust 
steam passes through several sections of the heater, at 
the cold air end, the greatest amount of condensation 
being caused here, and this condensation reduces the back 
pressure on the engine. The air being thus heated by the 
exhaust steam, causes less condensation in that part of 
the heater where live steam is used, which, of course, 
means economy in steam and fuel. In order to allow the 
air to be drawn through the heater at a low velocity, thus 
giving it time to become properly heated, the heater 
sections are arranged in three groups, the capacity of the 
air passage being much greater than the intake of the fan, 
so that the velocity through the heater is only 33 percent. 
of the velocity of the fan delivery. 

The hot air is distributed through the building by 
galvanised sheet iron mains carried through the roof 
trusses, s0 as to be out of the way of the floor cranes. 
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In the afternoon, when pouring is commenced in the 
foundry, the dampers in the main ducts are closed, so as 
to shut off the delivery of hot air direct into this part of 
the building. The whole amount is then delivered into 
the wheel shop at one end, and the milling and chipping 
rooms, Xc., at the other end. The surplus air delivered 
into these rooms escapes through the openings at doors 
and windows into the foundry, and finds a vent through 
the roof ventilators. This arrangement 
prevents the gases and steam—which are 
generated in the foundry during the 
pouring—from entering the rooms at 
either end. Instead, it causes the steam 
and gas to rise with the air currents and 
be discharged at the roof. 


V.—THE MILWAUKEE HARVESTER 
FOUNDRY, 

Some of the largest and most com- 
pletely furnished modern foundries are 
those of the great agricultural machinery 
companies whose machines are used in 
every part of the world. Among these is 
the Milwaukee Harvester Company, of 
Milwaukee, whose new foundry, built in 
1900, affords many points of interest. 
This foundry makes all the grey iron 
castings used in the construction of the 
grain and grass-cutting machines manu- 
factured by this company, the output 
of these machines amounting to about 
80,000 annually. A large proportion of 
the work consists of very small pieces, 
the largest castings being the mower 
frames, weighing about 125 Ib. 

The building is two storeys high, 100ft. 
wide, and 400ft. long, with provision for 
extending it 200ft.in length. The founda- 
tions are of stone, and the walls of yellow 
brick. The building is of the ‘slow- 
burning” type of timber construction. 
The upper floor is supported by massive 
timber posts or columns, fitted with iron 
shoes and caps, and carrying lines of heavy 
timber floor heams. Between these beams 
are the closely-spaced joists, which rest in 
iron hangers or stirrups, so that there is no cutting or 
framing of the timbers. The general plans are given in 
Figs. 22 and 23. The foundry proper is on the upper 
floor, a plan of which is shown in Fig. 22. Upon the 
joists is a 3in. plank flooring covered with a course of 
brick, and this is covered by about 4in. of clay, well | 
rammed and rolled, while upon this is the moulding sand. | 
The lofty roof is carried by steel trusses of 100ft. span, so 
that there are no columns or posts. Suspended by steel 
members from the bottom booms of these trusses is an | 
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Fig. 24- MILWAUKIE HARVESTER FOUNDRY 


overhead runway for handling ladles and material. The 
construction is very substantial, and there is little or no 
vibration 

The walls are pierced with numerous windows, and as 
the works are a little distance outside the city, there is 
abundance of light and air. Light and ventilation are 
also provided for by a lantern roof along the crest, and a 
hot-blast heating and ventilating system is used for the 





Fig. 25-SAND SHOOTS AND RESIN PULVERISERS 


winter. For this system the air is heated by passing 
over coils through which exhaust steam is passed, the air 
current being created by fans directly driven by hori- 
zontal steam engines. The air rises through a brick 
shaft, from which run the horizontal overhead mains of 
galvanised sheet iron, extending to all parts of the floor, 
being carried by the roof trusses. 

The main building is 100ft. by 400ft., two storeys high, 





and on one side is an annex 50ft. by 100ft., three storeys 
high, which will be at the middle of the main building 








A separate 


when extended to its full length of 600it. 
storage building is 45ft. by 200ft., with ground floor and 
basement. 

The main moulding floor has an area of 40,000 square 


feet, unobstructed by any posts. This floor is served by 
an overhead trolley system, having three parallel lines of 
rails extending the full length of the building. These 
rails are rolled steel joists, upon the lower flanges of 
which run the trolley carriers. The two 
outer rails are connected by a loop at 
each end of the building, and cross-overs 
are introduced to prevent any congestion 
of the movements. A branch, with 
siding, extends to the electric lift, while 
another branch extends to the cupolas, 
and has a loop by which the ladles can 
be run to the tapping spouts, and then 
move onward without any reverse move- 
ments. Theswitches are pivoted lengths 
of the joists, operated by hanging chains, 
set 8ft. or 10ft. in advance, so that a man 
pushing a ladle suspended on a trolley 
can set the switch before he reaches it 
from either direction. The switch can- 
not stop in any intermediate position, but 
must be set for one line or the other. At 
the intersections are turntables operated 
in the same way. These are circular 
pivoted plates with a short piece of steel 
joist across each, which forms a con- 
tinuation of one or other of the inter- 
secting lines. The electric lift above 
mentioned is fitted with a section of the 
joist or carrier, so that the trolleys with 
their loads may be transferred from floor 
to floor. This is so arranged that, unless 
the lift is in such position that its carrier 
is in line with the carrier in the building, 
a stop is automatically placed against 
the end of the latter, so that a trolley 
cannot accidentally be run off the 
end of the carrier into the shaft of the 
lift. Fig. 24 is an interior view show- 
ing the cupolas and the overhead tracks, 
with ladles suspended from the trolleys. 
The heavier work is done at the south 
end of the building, and here each moulding floor is served 
by a Whiting travelling air hoist. The hoist is suspended 
from a trolley running to and fro on a steel beam, the ends 
of which are fitted with small wheels running on the lower 
booms of a pair of the roof trusses. This beamor carrier 
travels across the building, while its trolley travels 
lengthwise of the building. These hoists are used for 
handling the flasks, shifting the moulding machines, and 
pouring the ladles. ; } 
The patterns and flasks are very largely of metal, which 
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Fig. 27—TUMBLING BARRELS 
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is an economical plan when—as at this foundry—practi- 
cally all the work consists of a duplication of parts. 
There is no pit work, but all the moulding is done in 
flasks. The patterns are all neatly stored on shelves or 
racks ina room on the ground floor, the patterns and 
shelves being lettered and numbered and a complete index 
kept of all the patterns and their location. The entrance 
to this room is fitted with a sliding self-closing fire door. 

Moulding machines are extensively used, especially for 
the smaller parts, gears, &c., but also for some of the 
larger parts. They areall of the stripping plate type, and 
operated by hand levers. They were designed and built 
at the works. The iron pattern—or three or four patterns 
for the smaller pieces—is raised, and a flask placed on the 
table of the machine. Sand is thrown in and rammed, 
and when this is completed the lever is reversed, drawing 
the patterns down vertically, leaving the mould ready for 
removal without any rapping. About eighty moulders 
are employed. 

The cores are moulded on benches in the annexe, as 
shown on the plan, Fig. 22; and here an interesting 
system is the automatic supply of sand to the benches. 
The sand is mixed on the floor above and shovelled into 
hoppers, from which vertical wooden pipes or shoots of 
square section extend nearly to the level of the bench, so 
that the flow of the sand is soon checked, and only runs 
as the moulder sweeps it away from under the shoot. 
When the supply of sand runs short, an automatic device 
opens the flap cover of the hopper on the floor above, and 
at the same time sounds a gong, so that the mixer can at 
once see which hoppers need replenishing. The sand is 
mixed with pulverised resin and flour, and this mixing is 
done by machinery. Recently, however, a core oil— 
linseed—has been used instead of resin, for a portion of 
the cores, and has given very satisfactory results. Cores 
made in this way are of very open texture, and do not 
require venting. The sand mixing machines were designed 
and built at the company’s works. The resin is 
pulverised in cylindrical drums revolving on a horizontal 
axis, the drum containing two pieces of loose shafting which 
act as grinding rolls. Fig. 25, page 402, is a view of the 
interior of this room, a plan of which appears in Fig. 23 
—plan of third floor. The view shows the hoppers of 
the pipes leading to the benches below, and also shows 
the resin pulverisers. The cores are stored on shelves 
or racks between the benches and the moulding floor, 
and an electric call system enables the moulder at any 
floor to notify the core room what cores he needs. 

The core ovens, like several other features of the 
works, were designed by the superintendent of the works, 
Mr. H. F. Crandall. They are built of brick, as shown in 
Fig. 26, page 403, with iron racks and frames, dividing the 
interior into a skeleton framework cf cellular construc- 
tion, each cell having a movable shaft fitted with an 
outer end plate which forms a door, and running on 
wheels on the inner end. Projecting from the top of the 
oven are rails with trolleys carrying vertical bars, fitted 
with hand hooks, one hook to each shelf. The hook is 
pivoted on a cam bearing. When a shelf is to be with- 
drawn, the bar is run to the front of the oven, and the 
proper hook engaged with the shelf. By pressing down 
the handle of the hook, the front of the shelf is raised 
slightly, so that its weight is carried by the bar and 
trolley. The bar is then pulled back, drawing out the 
shelf, the rear end of which runs on its wheels. The 
oven is heated by coke, the firing being done at the side, 
and combustion is aided by steam jets and an air blast. 
The ashes fall through the grate into a hopper, and are 
discharged into a receptacle on the floor below. 

There are two Whiting cupolas, placed in the annexe, 
with their spouts entering the side ofthe foundry. These 
have a combined melting capacity of about 70 tons of 
iron per hour, and the daily output of castings is from 
60 tons to 70 tons. The pig ironis charged in lots of two 
tons ata time. Both Connelsville and Powleton coke 
are used, the latter being the lower in sulphur. The 
blast is furnished by a Connelsville blower, driven by an 
electric motor. From the spout, the iron is poured into 
ladles holding 1800 lb., the ladles being suspended from 
trolleys on the overhead beams already described. 

To dry the clay lining of a ladle ready to receive the 
iron, a cylinder of burning coke is set in it, the bottom 
of which is perforated ; upon the top of this is placed a 
cap with several nozzles, the cap having a flexible hose, 
through which compressed air passes to the nozzles and 
down through the coke. The heat passes up between the 
cylinder and the side of the ladle, so that the bottom and 
sides are heated uniformly and rapidly, and without 
causing dirt in the ladle, while a sheet iron covering over 
the ladle serves to retain the heat. A special oven is 
provided on the ground floor for drying and heating the 
hand ladles. 

All the work is moulded in flasks, there being no pit 
work. The moulders work continuously, while a separate 
gang attends to the cutting of sand and the pouring of 
ladles. A water pipe running along the walls has a 
faucet opposite each moulding floor, and an electric call 
system, with a push button at each floor, enabling each 
moulder to indicate to the core room what cores he needs. 
Some of the sand is sifted or riddled on the moulding 
floor in ordinary riddles shaken or vibrated horizontally 
by air cylinders. Helpers or labourers bring sand and 
supplies to the moulding floors, and remove the castings. 
In this way the moulders are kept busy at their legitimate 
work of moulding, and do not lose time by performing 
work which should be performed by men commanding 
lower pay. 

The castings are cleaned in the usual way by being 
shaken together in revolving cylinders or tumbling 
barrels. There are twenty-four of these rumblers, designed 
by Mr. Crandalland shown in Fig. 27, page 403, which shows 
also the iron blocks which are shaken up with the 
castings. The openings are closed with iron staves or 
panels, and covered with canvas. One of these “ staves ” 
appears at the right of the view, Fig.27. The dust caused 
by the process escapes into a chamber behind the rumbler 
and is drawn off by an exhaust system to an Allington 








and Curtis separator and deposited in a bin outside the 
building. When the barrel is opened, the cinder and 
heavier particles are discharged into a trough running 
between two rows of barrels. In the trough works a con- 
veyor of the reciprocating blade type, which delivers 
material to a cross conveyor which carries the material 
outside the building, elevates it, and dischargesit into an 
overhead bin, from which it can be drawn off into carts. 
The barrels are driven by belting from overhead shafts 
which are driven by electric motors. One end of the 
barrel has an annular rack, inside which runs a pinion on 
the shaft of the belt pulley. This shaft is carried in a 
yoke pivoted in line with the axis of the barrel, and turned 
on this axis by a vertical screw with hand wheel. By 
turning the yoke the belt is tightened or slackened, so 
that any barrel may be started or stopped at will, the 
pinion remaining permanently engaged with the rack, but 
running forward or back a few teeth as the yoke is 
moved. 

The rough castings are brought down on trays or in 
buckets suspended from the trolleys. These trolleys are 
run along the foundry and into the lift, which lowers them 
to the cleaning room, where they are run direct to the 
barrels on the overhead rail shown in Fig. 27. After this 
tseatment the castings go to the chipping room or 
cleaning room. 

The ground plan in Fig. 22 shows the storage of the 
various materials. The pig iron storage yard has a floor 
of 3in. plank on a bed of cinders, well rolled. Oa this 
floor the pig iron is stacked in double piles, arranged on 
either side of a narrow-gauge track. This was one of the 
first foundries to purchase and grade its pig iron by 
analysis. Each car load delivered is sampled, and an 
analysis made of a mixture of borings from ten selected 
pigs. Each pile represents one car load, and is numbered, 
the men making up the load from the charging trucks 
according to the numbers marked on the mixing card 
each day. On the narrow-gauge track run iron trucks 
with frames only a few inches above the rails, and the 
rails are depressed so that the frames are level with the 
plank floor. The charging cars have flat tired wheels, 
and are run between the piles, so that they can be loaded 
direct. When loaded they are pushed to the narrow-gauge 
track and run on one of the trucks, each of which has 
four steel channels across the frame forming a bearing for 
two charging cars. Each car holds over one ton of iron, 
so that it can be loaded with enough pig iron for one 
charge. 

From the yard the trucks are pushed to an electric lift, 
passing over a set of weighing scales. The weight of the 
trucks is known and is deducted. The lift raises one 
truck at a time to the charging floor, which is paved with 


; concrete, and across which runs a line of rails connecting 


the two lifts, one at each end of the floor. 

On the other side of the annexe, and occupying relatively 
the same position as the pig iron storage yard, is a brick 
building for the other materials required. This is 45ft. 
by 200ft. The ground floor is for coke, and-has a narrow- 
gauge track for cars, which are run on to the electric lift 
and hoisted to the charging floor. The coke is delivered 
directly into this room from cars on the railway siding 
which runs outside. Both Connellsville and Powelton 
coke are used, the former being the stronger, while the 
latter has a lower sulphur percentage. Underneath this 
floor is a basement divided by brick walls into three long 
compartments. The outer one is for scrap iron, which 
is delivered through shoots from cars on the railway 
siding above. This has a weighing machine. The other 
rooms are for the storage of core sand and moulding 
sand. The sand is shovelled from the railway cars into 
a hopper, which delivers it into a conveyor running 
across the end of the building. Other conveyors traverse 
the length of the two sand-storage rooms. All these are 
of the travelling chain type, and are operated by electric 
motors. A separate basement under the building, 
marked ‘‘ Flask Storage” on Fig. 22, is divided by brick 
walls into bins for clay, stone, coal, fire-brick, &c., and 
this is connected with the other and larger basement by 
a tunnel under the railway siding, so that there is direct 
connection with the electric lift. Each of these bins 
has a shoot opening at the ground level, so that the 
materials can be delivered direct from the railway 
wagons. 

Returning again to the main building—Fig. 22—it will 
be seen that the ground floor contains the tumbling 
room and pattern storage room, already referred to; the 
chipping room, bins for small castings, space for 
storing large castings, and a chamber for the hot air 
heating and ventilating plant. The chipping room has 
emery wheels, vice benches, chipping hammers, &c., for 
cleaning the castings after they come from the tumbling 
barrels, and the dust is drawn off by an exhaust system. 
All the bins and storage spaces are numbered and 
indexed, being arranged for certain classes of castings. 
On the ground floor of the annex is the room for the 
cupola blower and an oven for heating the hand ladles. 
The entire ground floor is paved with concrete. 

A tunnel leads to the power-house, which supplies 
power for all the plant. This has six horizontal tubular 
boilers, with Butman smokeless furnaces, fired partly 
with coal and partly with the dust and refuse from the 
five-storey wood-working shop, which is drawn off from 
the machines by an exhaust, delivered into a bin, and 
— fed by inclined shoots whose ends enter the boiler 
ront. 

Two Corliss engines drive Westinghouse generators, 
while a small high-speed horizontal engine is directly 
connected to a third generator. There are also three 
powerful steam pumps, each of 1000 gallons capacity per 
minute, and an air compressor for the hoists, tools, &c. 
The works are equipped with the sprinkler system of fire 
protection, and have also a fire alarm system connected 
with the wires of the city fire department. Call boxes 
are provided at several points, from which an alarm can 
be given directly to the city department. At each box a 
red lamp is kept burning. The works also have their 
own fire protection system, with a hose cart, and reels of 








hose at certain points. A complete telephone system 
extends through the plant, and has some thirty-five 
stations. The machinery is divided into groups, driven 
by belting from separate line shafts operated by electric 
motors. The whole plant is lighted by electricity, incan. 
descent and enclosed arc lamps being used. 








DOCKYARD NOTES. 


Tur Crane and Vulture are lying in Fountain Lake 
Portsmouth Dockyard. As every one who reads his daily 
paper knows, they have “ buckled up,” like the Cobra did 
We went to see the “gaping rents,” but, alas, for imagina. 
tion, when faced with facts! There was nothing to see 
However, the destroyers are undoubtedly injured, but with 
this subject we shall deal fully elsewhere at a later date 
Meanwhile, we would advise our readers to keep an open 
mind, and not believe all they read. 


RECENTLY we made reference to the Implacable’s barbettes 
pointing out that the damage must be grossly exaggerated. 
It is now stated that the repairs took exactly one day! The 
Navy League must be regretting last week’s bombardment of 
the Admiralty on the subject. Still, the question remains 
Who set the story afloat, and what was his object in doing so? 


Tue “ Polly ’—as all the Navy call the Polyphemus ram— 
has arrived at Portsmouth. Painted blue-grey all over, she 
looks very unlike a British warship. The curious thing is 
that she has a very short, broad funnel, while in every photo. 
graph of her we have ever seen her funnel looks rather tall 
and decidedly thin. It is a curious point why this effect 
should be produced. 





Tue Polyphemus has gone to Portsmouth to be attached 
as tender to the Vernon, torpedo school ship. It is rumoured, 
apparently with some truth, that her coming to Portsmouth 
has to do with some new method of war against submarines, 
but no one seems to know what. Her arrival has brought her 
back to memory, however, and a good many officers are going 
round wondering whether in the Polyphemus we did not just 
miss a “ warship of the future.” Certain it is that all who 
have ever served in her are enthusiastic in their praises of and 
beliefin the ‘‘ Polly,” and many think that replicas of her might 
be produced with advantage. It ismany years agonow that Tur 
ENGINEER described and illustrated a mythical H.M.S. Turtle, 
on Polyphemus lines, but what applied then applies now. 
Given a ship with turtle-back armour all over her, and high 
speed, what is there to prevent her closing with and torpedoing 
a farmore costly antagonist. She may, of course, be rammed or 
torpedoed herself, but that is all she has to fear, and it isa toss- 
up, at the worst, whether she goes or the enemy, while, if she 
does go, the loss in men and matériel is trifling compared to 
the loss of a Formidable or a London. The real crying defect 
of such ships is that they would upset any number of pretty 
theories about sea power, and so forth; or, rather, they would 
upset the pretty theories based on these principles. 


On Southsea beach recently we sat and watched the battle- 
ship Hero, that interesting relic of the days of “ half boat” 
ships, leaving harbour. Hard by sat two aged and critical 
sailors. Said one :—‘‘ Since they gave up masts and yards 
the Navy has gone to the dogs, I know, but this beats the 
record. Look at that ship, got to come out stern first!" So 
perhaps he who designed the Hero has not after all lived in 
vain. 





Tuer decks of the Inflexible will, it is stated, be covered 
experimentally with a new fireproofcement. We haveadim 
idea that this was always so with her, but we may be wrong. 





A FRENCH officer writes to inform us that the statement 
recently made in this column to the effect that the improved 
submarines would, instead of bottled milk to keep the crews 
alive, carry a cow aboard them, is entirely false. 





Tue Cressy has at last left England and arrived at 
Gibraltar en route for the China seas. 





Tue Vernon’s experimental tank at Horsea is being en- 
larged so that submarines may disport there, and be easily 
fished up if anything goes wrong, though we do not see why 
it should. The problem of submarine navigation was solved 
hundreds of years ago; practical application is the rub. 





Tue Mikasa, which has been delayed at Barrow, is due for 








docking at Portsmouth towards the end of November. She 
was first expected months ago. 
YORKSHIRE COLLEGE ENGINEERING Society, Leeps, — The 


sixteenth session was opened on Monday, the 14th inst., when 
Professor Goodman delivered a lecture on the “‘ Life and Work of 
John Ericsson,” who was born in the Swedish province of Vermland 
in 1803. Asa boy he worked on the Gotha Canal. He showed 
considerable ability and early made a name through his mechanical 
devices, He joined the Swedish army, where he made a study of 
artillery. Subsequently he came to England, entering the service 
of Mr, Braithwaite, who later on took him into partnership. His 
inventions and improvements in mechanics were many and varied, 
including amongst them the steam fire engine, the deep-sea lead, 
and the screw propeller. He entered for a £500 prize in the Rain- 
hill locomotive competition, coming in second, after Stephenson. 
He succeeded, it is said, in running his engine at the rate of 
60 miles per hour. In 1839 John Ericsson went to the United 
States, where he made the first built-up gun. The Monitors, which 
played so important a part in the American Civil War, were built 
from his designs, He died in 1889, at the age of 86. 


THE INSTITUTION OF CIvIL ENGINEERS.—The Council of the 
Institution of Civil Engineers have, in addition to the medals and 
prizes given for communications discussed at the meetings of the 
Institution in the last session, made the following awards in respect 
of other papers dealt with in 1890-91: A Telford medal and a 
Telford premium to Reginald Pelham Bolton (New York) ; a Watt 
medal and a Telford premium to J. Emerson Dowson (London) ; 
a George Stephenson medal and a Telford premium to W. T. C. 
Becket (Calcutta); a Manby premium to E. K. Scott (London) ; 
a Trevithick premium to T. A. Hearson, R.N. (London); a 
Telford premium to J, A. W. Peacock (Tantah, Lowe? Egypt). 
For students’ papers the awards are: A Miller scholarship (tenable 
for three years), and the ‘‘ James Forrest” medal to E, V. Clark, 
B. Se. ee eg Miller prizes to C, E. Inglis, B.A. (London), H. 
E. Wimperis, B.A. (Cambridge), J. L, Cridlan (London), F. K. 
Peach (London), G. H. Whigham (Glasgow), I. Taylor, B.A. 
(Manchester), A, C. Walsh (Newcastle-on-Tyne), and H, O, Jones 
(Manchester), 
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RAILWAY MATTERS. 


A progect is on foot for the construction of a light rail- 
way between ( tloucester and Worcester. 

Tux locomotives exported from America last year were 
fewer by 101 than in the previous year, but stationary engines 
showed an increase of 156. 

Tue boring of the second tunnel of the Baker-street 
and Waterloo Railway through the gravel-bearing strata in the 
river has been successfully completed. 


Tur new and commedious station which the Great 
Western Railway has provided for the Stourbridge Junction traffic 
has been opened for traffic. It has cost nearly £100,000. 


AccorpING to telegrams from New York, some import- 
ant orders for railway materials from South Africa have recently 
been placed in America. a hese include steel rails, locomotives and 
narrow-gauge railway equipment, 

Tue new Great Western engines of the Atbara class 
have the name plates round the splashers, The new engines of 
this type recently turned out from Swindon are named Dunedin, 
Durban, Gibraltar, and Mauritius, 


Tue total length of railroad in the United States com- 
pleted to December 31st, 1900, was 194,321 miles, The Interstate 
Commerce Commission's figures to June 30th are 193,436 miles 
owned, and 192,556 miles reporting operations. 


A wicut railway connecting the Gifford agricultural 
district of the Lothians with the Ormiston branch of the North 
British Railway to Edinburgh has been opened. The new line, 
which is about 94 miles in length, has cost £100,000. 


Tur court at Marseilles recently awarded £1 damages 
and the reimbursement of the difference between second and third- 
class fare to a gentleman travelling second-class to whose compart- 
ment several third-class passengers were admitted owing to want 
of sufficient third-class carriages. 

We learn that the new shops for the Great Northern of 
Scotland Railway at Inverurie are now practically complete, and 
the work of installing mackinery, &c., is making rapid progress. 
The piant will include machinery and tools of the very latest 
pattern, and electric power will be largely used. 


ARRANGEMENTS are being made for a greatly accelerated 
winter train service between Berlin and Naples. Thelong journey 
will be accomplished in thirty-six hours, and there will only be 
eighteen stoppages. The route will be by Leipsic, Munich, 
Innsbruck, Verone, Bologna, Florence, and Rome. 


TuE site which the London, Brighton, and South Coast 
tailway Company has decided to acquire for the new works at 
Lancing is between 140 and 150 acres in extent, and would provide 
ample accommodation, if necessary, not only for the Brighton 
workshops, but also for those of Battersea and New Cross as well. 


Tue directors of the North-Eastern Railway have 
resolved to invite tenders for the construction of the line of railway 
from Gosforth to Ponteland. This line, authorised by Parliament 
in 1899, commences near Gosforth, crosses North-road, goes west to 
Kenton Bank foot, and then runs parallel with the Ponteland-road 
to the village. 

In trying to decide at what point to discard the forged 
iron frame and use cast steel to best advantage in locomotives, the 
Baldwin Works have fixed the line tentatively at locomotives 
having cylinders 20in, in diameter or larger. From January lst to 
August 31st, 874 locomotives were built and 550 of them had 
cylinders 20in. in diameter. Three hundred and thirty-six of these 
have steel frames. 


On Saturday afternoon the formal opening took place 
of the new electric railway between Darwen and Hoddlesden. The 
railway is expected to have very important results in the develop- 
ment of Darwen in opening out the great moorland districts of 
Pickup Bank and Hoddlesden, as well as Waterside, Blackamoor, 
and Blacksnape, which have hitherto been cut off from communica- 
tion with the great towns, 


Coke is used for locomotive fuel on the Boston and 
Maine Railroad, ‘This line is now using 600 tons of coke a day in 
local passenger service out of various cities on the line, and it is 
considered an ideal fuel for this service. There has been no difficulty 
in making steam. The trains are on time, and apparently the 
service is appreciated by the public, particularly in the matter of 
cleanliness and freedom from smoke, 


Tue railway from Shanghai to Soochow, and thence to 
Chinkiang and Nanking, the concession for which was granted four 
years ago to an English company, has not yet yet been commenced. 
The line is one which ought to pay handsomely. Its total length 
will be about 250 miles, and as, beyond the construction of a number 
of short bridges, there are no engineering difficulties of any 
kind to be encountered, it ought to be built at very reasonable 
cost, 


A Boarp of Trade inquiry was held last week in South 
Shields into an application by the Electric Traction Company for 
powers to lay down tramways in connection with their proposed 
scheme for a light railway from Sunderland to South Shields. On 
Thursday the chairman said they were bound to look upon this line 
as promoted as a through line, and having regard to the attitude 
of the Board of Trade and the decisions of Commissioners at other 
inquiries, they were of opinion that it was a case which should be 
submitted to Parliament. 


Members of the leading firms of ironmasters and 
manufacturers in Middlesbrough, Stockton, and Darlington have 
been solicited to support a Bill proposed to be lodged for next 
session for a new railway from Barrow to Middlesbrough. The 
suggestion is to copstruct nearly one hundred miles of railway, 
rucning from Barrow in a north-easterly directior, through Swale- 
dale to Richmond, thence through Middleton Tyas and Cleasby to 
Darlington, and carry an independent line to Stockton and 
Middlesbrough, with a dock near that town. 


Tue work of building the tunnels for the New York 
tapid Transit Railway, the ‘‘ underground ” of New York, is pro- 
ceeding apace. The total length of the line will be twenty-one 
miles, and in all there will be forty-eight stations, The company 
has now placed its orders for the machinery and stock required. 
The latest order is that given to the Westinghouse Company for the 
electric power plant. The first installation, consisting of generators, 
exciters, rotary converters, and transformers, will amount approxi- 
mately to a quarter of a million sterling, and the aggregate power 
of the plant is about 150,090 horse-power. 


Tue Margate Corporation has received the report of 
the inspector sent down by the Board of Trade to inquire into the 
accident which occurred to a car belonging to the Isle of Thanet 
(Electric) Tramways Company in descending Fort-hill at Margate 
on August 10th last. Major Pringle, in his report, comes to the 
conclusion that the motor-man was responsible for the accident, in 
that, in the first place, he misapplied the electric current, and, in 
the second place, failed to use the reversing lever to reduce the 
speed of the car before reaching the sharp curve where it went off 
the line. The inspector considers that a sudden acceleration of 
speed may occur which cannot be quickly enough reduced to avoid 
danger of leaving the line or collision, and, therefore, some further 
appliance —— to be required to render such a sudden accelera- 
tion improbable. He recommends that the cars should be fitted 
with a slipper brake, 





NOTES AND MEMORANDA. 


Tue 16in. gun is finished at Watervleit Arsenal, ready 
to mount. Its projectile will weigh 2400 lb., and its range will be 
about twenty miles, 


THE average daily flow of sewage to be treated at the 
Manchester sewage works is about 34,071,000 gallons. The dry 
weather flow is computed to be 25,700,000 gallons, 


Tue number of warships under construction in the 
United Kingdom on September 30th last was fifty, of 375,045 tons 
displacement. Of this number thirty-three were being constructed 
in private yards, 

Tue production of coal in Russia continues to show 
material increase, and last year amounted to 15,890,199 tons. In 
1896 only 9,185,043 tons was mined, so that between these dates 
the increase amounts to about 73 per cent. The importation of 
foreign coal also continues to grow. 


Tests on the timbers of the Philippine Islands are to be 
conducted by the U.S. Bureau of Forestry, it being the intention to 
establish a testing laboratory at Manila as soon as possible. It is 
especially desired to test the various processes for the preservation 
of timber against decay and the attacks of insects, 


Ir has been decided to lengthen the torpedo tank at 
Horsea Island, Portsmouth, in order to carry out the preliminary 
experiments with the submarine boats, The tank is 1200 yards 
long, 60 yards wide, and 10 yards deep. The lock gates, however, 
are just over 12ft. wide, and the beam of the submarine is 11 ft. 9in. 


In the vicinity of Sherbrooke, Quebec, large bodies of 
copper ore, yielding an average of 4 per cent, of copper, 35 per 
cent. of sulphur, and a little silver, are regularly worked with an 
average output of 30,000 to 40,000 tons a year. Part is used on 
the spot for the manufacture of sulphuric acid, the remainder and 
the burnt ore being shipped to the United States. 


From the returns compiled by Lloyd’s Register of 
Shipping, it appears that, excluding warships, there were 477 
vessels of 1,414,120 tons gross under construction in the United 
Kingdom at the close of the quarter ended September 30th, 1901. 
These figures are the highest on record, and compared with last 
quarter's return, show an increase of 105,000 tons, 


In the nine completed months of this year, 3925 vessels 
arrived in the port of Antwerp from oversea. Of these 2080 were 
British, 734 German, 257 Belgian, 190 Norwegian, 118 Swedish, 
114 Danisb, 111 Datch, 102 French, 83 Spanish, 39 Japanese, 
26 Italian, 25 Russian, 19 Austrian, 18 Greek, 6 American, 2 Argen- 
tine, and 1 Siamese. In the corresponding time last year the 
number of arrivals was 3972. 


Tue American exports of agricultural implements in- 
creased last year from £3,220,000 to £3,263,000. While the three 
largest buyers outside the British possessions, Germany, France, 
and the Argentine show a falling-off in their purchases aggregating 
19 per cent. ; the exports to the United Kingdom have increased 
40 per cent.; to British North America, nearly 6 per cent.; and to 
British Australasia, 12 per cent. There is no apparent reason why 
this should be so. 


A CONVENIENT method of tempering thermometers, in 
order to prevent error due to change in the fixed points, was 
described recently ina German paper. The thermometer is con- 
tained in a vessel round which a coil of platinum wire is wound, 
which can be maintained at a high temperature by means of an 
electric current. By means of clockwork a resistance is gradually 
inserted so that the temperature gradually falls and a slow cooling 
of the thermometer ensues. 


Tue occurrence of bauxite in New South Wales was 
not known until 1899, when it was recognised by the geological 
surveyor at Wingello, in the county of Camden, where he found 
it occupying considerable areas. Almost simultaneously it was 
detected in extensive deposits in the Inverell and Emmaville districts, 
The bauxite deposits are at (1) Wingello, 105 miles from Sydney, 
on the railway, near Uringelly Creek ; (2) Inverell, 468 miles north 
of Sydney ; (3) Emmaville, 463 miles north of Sydney. 


Tue official return of the Hull Chamber of Commerce 
relating to the coal trade at that port from the Yorkshire collieries 
during September shows that the decline in the steam coal trade 
is not yet arrested. Last month 284,128 tons reached the port, 
being over 84,000 tons less than in the corresponding month a year 
ago, and over 87,000 tons less than were dealt with in August. 
The tonnage for the nine months past has reached 2,383,280 tons, 
roughly 710,000 tons less than were sent during the three-quarters 
of last year. 


Tue first of the five British submarine boats launched 
at Barrow recently has been ay a, tests preparatory to fur- 
ther trials in deep water. She has been lifted out of the water by 
means of a floating dock, and deposited on a gridiron, where tests 
have been made, with a crew of six men on board, of the working 
of the system of compressed air. The men spent three hours inside 
the boat before they were restored to the open air. They found 
no difficulty in breathing, and, it is said, came out of the boat as 
fresh as possible, 


ALTHOUGH the iron industry of Quebec is the oldest 
established in North America, there are only two small furnaces 
using bog-ore, and they produce the highest quality of charcoal pig 
iron, 6700 tons having been made last year. Several attempts were 
made thirty or forty years ago to smelt the magnetic ore found in 
the vicinity of Ottawa, the magnetic sand of Moisic, and the titanic 
ore of St. Urbain, but without financial success. Several mines cf 
magnetite and hematite are scattered through the province, but 
the most important are on the northern shore of the Gulf. 


EXPERIMENTS have been conducted in the laboratory of 
Trinity College, Hartford, Conn., in electrolytic bleaching. The 
fabric to be bleached was saturated with a solution of sodium 
chloride containing free hydrochloric acid, and placed between 
two carLon electrodes carrying a weak current at an electromotive 
force of two volts. The bleaching effect at the anode is credited 
to the nascent oxygen, produced by the secondary chemical re- 
action between the liberated chlorine and the water. The best 
results are obtained with a very small current-intensity, and an 
electromotive force below 1°67 volts, 


In a paper read before the recent convention at 
Buffalo on *‘ Long Distance Electrical Transmission,” Mr. F. A. C. 
Perrine says that in a line of 100 miles in length, operating at a 
voltage of 50,000 or 60,000 volts and a frequency of 50, the 
charging current amounts to something in excess of 2000 kilovolt 
amperes, and employs such a proportion of the capacity at the 
station for charging the idle lines as to make the introduction of 
units smaller than 2000 kilowatts inadvisable, rendering com- 
mercially impracticable the transmission of powers less than about 
3000 kilowatts, unless the capacity effect be neutralised by the use 
of reactive coils, 


A report recently published in Germany refers to 
mineral deposits which might be utilised in Palestine. This report 
states that the newly-discovered mineral deposits lie on both sides 
of the Jordan and the Dead Sea. The salt deposits of the Dead 
Sea could be developed into an industry. The waters hold mag- 
nesium chlorides and bromides, and some potassium salts, Besides, 
there are the bituminous springs of Nebi Musa, which contain from 
30 to 40 per cent. asphalt. The most important of all the deposits 
is phosphate. The fields of phosphate to the east and west of the 
Jordan need only better means of traffic and communication in 
order to ensure their development, 





MISCELLANEA 


THERE are openings for cotton-ginning machinery up 
the Blue Nile at Wad Medani and elsewhere. 


By King Edward’s orders, the work of preparing to place 
the late Queen’s yacht Victoria and Albert out of commission 
has begun. 


In the Egyptian Soudan there is an opening for light 
iron ploughs, but the pattern would have to be adapted to the taste 
of the different districts, and the ploughs would have to be cheap. 


Srxty persons, drivers of motor carriages and cyclists, 
were on Saturday fined at Reigate for travelling at excessive 
speeds. The fines varied between 103. and costs and £5, according 
to speed. 

Aw order has been made in Chambers in the High Court 
of Justice, Chancery Division, approving of the sale of Earles Ship- 
building Company by the receiver and liquidator to Mr. C. H. 
Wilson, M.P., as a going concern. The price is reported to have 
been £162,500. 

His Masgsty’s torpedo boat destroyer Vulture returned 
to Portsmouth on Saturday with her decks buckled up through 
being caught in heavy seas. The buckling was on the upper deck, 
and —— the keel plate was not broken. The accident 
occurred outside the Needles, 


Ir is reported that the Post-office authorities are about 
to give a further trial to motor-cars for carrying parcels between 
London and Brighton, in place of the horses and mail vans at 
present in use, A 6 horse-power motor lorry of the Milnes’ light 
oil type has already made the run, 


Durine the month of August, 3073 vessels, measuring 
419,114 registered tons net, used the North Sea and Baltic Canal, 
against 3645 ships and 420,145 tons in the same month last year. 
The dues collected, after deduction of Elbe pilotage money, 
amounted to 196,344 marks, against 201,333 marks in August, 
1900, showing a decrease in ships, tonnage, and tolls. 


A new large graving dock is being made by Robert 
Stephenson and Co., Limited, Hebburn-on-Tyne, which, on com- 
pletion, will be the largest on the East Coast, being 700ft. long by 
90ft. entrance by 28ft. 6in. draught on sill, The new machinery 
shed, covers an area of about two acres, and is fitted with the 
latest machinery for handling plates up to 30ft. in length. 


Arter having made trial of their capabilities, the 
Australian Commonwealth Government is reported to have deter- 
mined to utilise motor cars for the collection of letters in all large 
centres. It is intended, further, to use the automobile for the con- 
veyance of mails between the cities and suburbs, and to introduce 
it for long-distance carrying to outlying districts that are not served 
by the railways. 

Sanction to the new sewerage scheme for Ilfracombe 
having been obtained, efforts are to be made to borrow the first 
portion—£27,000—so that the work can be proceeded with during 
the winter months. Good progress is being made with the new 
water scheme at a cost of £40,000, tenders being invited for 
bringing the water from Exmoor and the construction of works 
at Challacombe, 


TE Brewers’ Exhibition, the twenty-third of a suc- 
cessful series, opens at the Royal Agricultural Hall, Islington, on 
Saturday, the 19th inst. Several new firms have taken space, and 
the various appliances and machinery on view this year will be of 
an exceptionally novel and ingenious character. The prize list in 
the malting barley competition has been considerably increased 
and the number of classes extended, and cash awards and 
diplomas are also being offered for the best English hops. 


Tue Exeter City Council is about to build an electric 
power station at the Basin, Mr. Hammond is the consulting 
engineer. The committee recommend the placing of the contract 
for the entire equipment of the station in the hands of one firm of 
contractors, and the adoption of the two-phase system, and that, 
subject to the consent of the Local Government Board being given 
to the raising of the money by loan, the complete tender of the 
British Westinghouse Company of £28,989, with an addition of 
£718 for larger boilers, making a total of £29,707, be accepted. 


WE are informed that the collision which occurred at 
Dover between the steamships Alonzo and Refulgent on Sunday 
last, resulting in the loss of the latter vessel, would have also 
caused the foundering of the Alonzo had not Captain Iron sent out 
the harbour tug with the new Merryweather salvage plant. This 
was rapidly hoisted on board, steam raised, and started in a few 
minutes, and started to pump against the inrush of water. The 
bow of the ship was stove in, and after temporary repairs she 
—" for Dunkirk with the salvage plant on board in case of 
need, 


Tue contract for the tail-race tunnel of the Canadian 
Niagara Power Company, on the Canadian side of the Falls, has 
been awarded. The expenditure on this contract will, it is stated, 
be over £100,000. The length of the tunnel will be about 2200ft. 
It will have a horseshoe-shaped cross section, The section of the 
new tunnel, however, will be somewhat larger than the present power 
tunnel, which is approximately 21ft. high and 18ft. wide. The 
new tunnel wi!l extend from a point at the head of Cedar Island 
to the gorge, breaking into the lower river a few hundred feet 
below the Horseshoe Falls on the Canadian side, 


Tue decline of the German bicycle industry is intensi- 
fied, if one may judge from the number of firms which have declared 
themselves insolvent. In Berlin especially many firms are bankrupt, 
and others have diverted their industry into other channels. The 
last two years have seen a decrease of 50 per cent. in the bicycle 
trade. The trade in bicycle saddles and apparatus has also pro- 
portionately decreased, and over-production and increased com- 

tition have considerably reduced prices, To this has come the 
eae import of foreign bicycles, Germany being the favourite land 
for the export trade, as the duty on foreign bicycles is only 
— 50 pf. per machine ; in all other countries the duty is 

igher. 


In order to have the slightest chance of finding 
purchasers, all products brought for sale to Hainan must be cheap, 
says a consular report. The natives do not use or understand, nor 
can they afford to purchase elaborate pumping machinery, for 
instance, nor expensive steam ploughs, nor many of the other 
labour-saving appliances of more civilised countries. The importer 
can only pent hope to create a demand for Western-made 
substitutes for native implements and other products by first 
stooping to the native level, making for him things like his own, 
which he can understand and use, and then by gradual improve- 
ment raise him to some idea of the economy of labour-saving 
machinery. 


In consequence of reported cases of firemen receiving 
shocks while directing water jets on to live electric conductors, 
M. G. Semenza has carried out some instructive experiments to 
determine the minimum length of jet through which a shock is 
sensible at different voltages. For a jet 12 mm. in diameter, a 
curve is given between pressure and length of jet ; at the maximum 
voltage employed of 3600 volts, sensation was perceptible through 
a length of jet of 34 metres; the shock was, however, quite 
endurable for a length of 1 metre. From these experiments the 
author concludes it to be impossible for a fireman in ordinary 
work to receive shecks from any conductor without actually 
touching the wire with the nozzle, 
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TO CORRESPONDENTS. 


*," In order to avoid trouble and confusion we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
eodaan tone deaak te ba ee ee ae Ag 
envelope legibly direc writer to himselys, stamped, order 
ived by forwarded to their destination. 


that answers recei' us may be fo to ir No 
notice can be which do not comply with these 
instructions. 


*,* All letters intended 
questions, should be i 
not necessarily for ‘ication, but as 
whatever can be anonymous 

*,* We cannot undertake to return drawings or manuscripts ; we must, 
therefore, request correspondents to keep copies. 


REPLIES. 


C. D.—S8ee a long answer in our issue of March 9th, 1900, page 255. 

D. J. 8. ee sy Hill).—You can see the papers you want if there are 
any of the kind—which we doubt—at the Patent-office Library, 
Chancery-lane. 

F. T.—There is a school of mining at South Kensington, and classes on 
mining engineering are given at several of the technical colleges— 
King’s College, Strand, and University College, Gower-street. Write 
to them for prospectuses, 

InQuIRER (Leeds).—We are not aware of the existence of any treatise on 
valve gears likely to answer your pu If, however, you like to 
send us a sketch and description in confidence of your valve gear, we 
shall be happy to give our opinion as to its merits and novelty. 

J. C. A.—The latest work on the subject is ‘Schweizerische Berg- 
bahnen,” published as Nos. 3 and 4 by Polygraphisches Institut A.-G., 
Ziirich. We do not know of any book devoting special attention to 
the survey of mountain railroads. Why not visit the Patent-office 
Library, Chichester-rents, Chancery-lane, and try to pick up what 
you want from the books there. 

A. L. (Bristol) — An excess of lime may be deposited loose on the heat- 
ing surface. It is quite possible that it may play much the same part 
as the highly-mischievous flour deposit. The lime will not injure the 
brass fittings, but instances are not unknown in which sulphate of 
soda acts corrosively. Why not get rid of both by modifying the pro- 
cess and providing a small settling tank ? 

Bickrorp.—For ourselves we prefer the Gravet 10in. rule for all pur- 
poses. It is easily carricd in the pocket, and we have found it quicker 
to use than the watch patterns. Mr. Pickworth’s little book, published 
by Emmott and Co., gives all the instruction you will require. Prof. 
Smith's rule was described in our issue of September 28th, 1900, and 
discussed at some length in a number of letters from correspondents. 


INQUIRIES. 


TATE’S TRIP GOVERNOR. 


Sir,—I should be much obliged if any reader could give me the 
address of the makers of Tate’s trip governor. PMD 


Sor insertion in Tom Encnveme, or containing 
the name and address of the writer, 
@ prog of good faith. No notice 
communications. 





REVERSING PROPELLERS. 
Srr,—We should feel obliged if any of your correspondents would 
oblige us with the name and addresses of firms manufacturing reversing 
propellers, B. 





PELTON WHEELS. 

Sir,—I should esteem it a favour if any of your readers would inform 
me where Pelton wheels of high efficiency can be seen working in this 
country. 

Darlington, October 10th. J. E. 





ALOE FIBRE. 

Str,—I am anxious to know the names of makers of machinery for 
cleaning and preparing for export aloe fibre. I believe the best machines 
are those used in the Bahamas, but I have hitherto been unable to dis- 
cover the maker's name. J. F. M. 





MANGANESE STEEL DREDGER PINS. 
Srr,—Would one of your subscribers kindly give us addresses of 
makers of manganese steel pins and bushes for dredgers? The material 
must unite a great hardness with a certain toughness and great 


strength. 
Rotterdam, October 11th. AF. 








MEETINGS NEXT WEEK. 


Tue InstITUTION or Junior Enoingrrs.—Friday, October 25th, at 
8p m., at the Westminster Palace Hotel, Annual General Meeting. 

LiveRPooL SELF-PROPELLED TrRaFFIC ASsoctaTION (LOCAL CENTRE OF 
THE AUTOMOBILE CLUB).—Thursday, October 24th, at 11.30 a m., at the 
rooms of the Liverpool Incorporated Chamber of Commerce. Presenta- 
tion of the Judges’ Report on the third trials of motor vehicles for heavy 
traffic; and deputation respecting tare limit to the President of the 
Local Government 5 








MARRIAGE. 

On the 12th October, at St. Peter's, Limpsfield, by the Rev. E. M. 
Blackie, Rector of the Parish, assisted by the Rev. L. P. Smith, Roto 
APPLEYARD, A.M. Inst. C.E., son of 8. Appleyard, Esq., of Herne Hill, 
to Mang. Lamtna, daughter of the late Worthington Evans, Esq., of 47, 
York-terrace, N.W. 
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THE LOSS OF THE COBRA. 


AFTER an exhaustive inquiry, the court martial ap- 
pointed to ascertain the cause of the loss of H.M. 
torpedo-boat destroyer Cobra has delivered this find- 
ing:—‘‘The Court, having taken the evidence of Chief 
Engineer J. J. G. G. Percey and that of the remaining 
survivors and all other evidence they deem necessary, 
and having deliberately weighed and considered the 
whole of the evidence before them, find that his Majesty’s 
ship Cobra foundered on the morning of September 18th, 
while on passage from the Tyne to Portsmouth. The 
Court has come to the conclusion that his Majesty’s ship 
Cobra did not touch the ground nor meet with any 
obstruction, nor was her loss due to any error of naviga- 
tion, but is attributable to the structural weakness of the 
ship. The Court also find that the Cobra was weaker than 
other destroyers, and, in view of that fact, it is to be 
regretted that she was purchased into his -Majesty’s ser- 
vice. The Court further find that no blame is attributable 
to Chief Engineer J. J. G. G. Percey nor to the remain- 
ing survivors, and fully acquits them.” 

For the moment we refrain from any expression of 
opinion concerning the actual seaworthiness of the 
destroyer, but it is right to direct attention to certain 
facts which will probably be overlooked by some persons, 
and carefully observed by those who are never so happy 
as when employed in denouncing things British. The 
Cobra was from first to last an experimental vessel ; she was 
intended to excel in speed every other thing that floats. 
Her boilers could generate steam for 10,000 indicated horse- 
power, or about 3000 indicated horse-power in excess of 
that of the fastest normal destroyers in the Navy. The 





boilers were therefore much greater than normal weight. 
Those who have had to do with high speeds know that 
every ton of displacement tells, and the scantling of the 
Cobra was accordingly kept as light as possible. The 
facts show that she was too weak to withstand a gale 
and a heavy sea. But there is no reason whatever for 
panic, or the ae ps that all torpedo craft of every kind 
must be unseaworthy and unsafe. It is a matter for regret 
that the Admiralty did not regard the Cobra in the light 
of an experiment and treat her accordingly ; but there is no 
justification for the theory that she was badly designed, 
badly built, or insufficiently surveyed, so long as her 
experimental character was fully recognised and due 
allowance made accordingly. Those who will be 
most ready to blame the Admiralty, Elswick, and Mr. 
Parsons, would have been the first to find fault if we had 
suffered the Cobra to get into the hands of another naval 
Power. Much remains to be said concerning the design 
of boats intended to attain excessive sea speeds; but this 
is not precisely the moment to say it. The country will 
rejoice that no blame whatever is to be attached to 
officers or crew; their conduct, indeed, maintains the 
best traditions of the service, and the Court has done no 
more than justice in expressing ‘‘ their opinion that the 
handling of the dinghy after the accident is worthy of all 
praise, and that torpedo coxswain Francis Barnes deserves 
great credit for the way in which he acted on the trying 
occasion.” 


EDUCATION AGAIN. 


WE have read with some surprise and a good deal of 
amusement an essay in the current issue of the Contem- 
porary Review. Itis entitled ‘‘ The Nation, the Apprentice, 
and the Polytechnic,” and is by Prof. S.G. Rawson, D.Sc. 
The subject is, of course, technical education. Professor 
Rawson has rallied that army of figures which so many ex- 
cellent persons have led to the bombardment of John Bull’s 
thick skull. From Baker and Brocklehurst he draws 
again statistics of American and continental schools, and 
puts in array that phalanx of stuffed lions with which 
many other leaders have tried to frighten Englishmen 
into a conception of the evil of their ways. We are again 
invited to consider the technical institutions of Posen and 
Lemberg, of Breslau and Zurich, of Boston, New Jersey, 
Sibley, and New York, and to compare their system of 
education with ours, “laid out as a maze through which 
red tape affords the only guidingclue.’”’ Professor Rawson, 
however, goes one step further than his predecessors on 
the same road. They stopped at condemnation, he 
attempts reconstruction. He has the temerity to venture 
on a course which the revolutionary in general avoids. 
He is not content to show us what we are not, but he 
shadows forth what we ought to be. Now, we have, we 
do not doubt, two classes of readers. To one the con- 
templation of the ideal is ever a pleasant occupation, 
filling them with that feeling of rest and satisfaction which, 
in less civilised climes, equally well, and far more certainly, 
is obtained by the consumption of bang; to the other 
class—hyperlogical, matter-of-fact folk—the ideal is either 
titillating or annoying, they are either gently tickled by the 
contemplation of it or irritated by its want of practica- 
bility to the pitch when they are prepared to break the 
butterfly upon a wheel. To both classes we offer 
an outline of Professor Rawson’s scheme. Premising 
that a thoroughly new, duly co-ordinated scheme is better 
than an attempt to patch, tinker, and compromise with 
the old, Professor Rawson proposes that the three years 
after a boy or girl has passed the sixth standard at the 
end of his twelfth year should be spent compulsorily in 
one of the newly-constituted higher elementary schools. 
He, and we suppose she, as no exception is made in her 
favour, will then be ready to go to the nearest technical 
school totake up more advanced and more specialised work. 
The subjects usually taught in such schools are to be 
reduced in number, and a curriculum is to be based on 
English, mathematics, one foreign language—by pre- 
ference Spanish or Chinese—and one of the following 
“art or physics—including a little chemistry and some 
mechanics—or physiology and hygiene—more especially 
for girls.” We confess to being in some doubt 
as to whether this curriculum is intended as a guide for 
the higher elementary or “the nearest technical school.’ 
Professor Rawson speaks, we gather, of one of these, we 
are not sure which, as “schools of science, as they are 
nefariously called,” and it is to them the list of subjects 
is submitted. However that may be, those of the 
students who desire to continue longer at the Poly- 
technic—possibly this is the “nearest technical school” 
under another name—are to be encouraged to do so by 
scholarships. It is, however, the great majority who, at 
about 14} years of age, are preparing to enter ‘“ the work- 
shop, the’ business, and the shop,” with which we are 
especially concerned. ‘ In his workshop, &c., the appren- 
tice should remain for two years, attending by compulsion 
two afternoons and three evenings per week in the 
nearest technical institute. . . . Atthe end of the two 
years the employer should send to the Polytechnic, as full 
day students, and for a period of at least two years, those 
of his apprentices—not of necessity all of them, be it 
carefully noted—upon whose work he has received favour- 
able reports from the institution, and from his own 
managers and foremen. . . . For two, perhaps even 
three, years he receives his wages as apprentice, while 
being in enjoyment of the whole day and evening for 
work.’ The italics are the essayist’s. This fortunate 
individual—most fortunate in the possession of such an 
accommodating master—is to enjoy no holidays but such 
as the works—‘the hive”—to which he belongs 
enjoys, but when his institution takes a rest he is to 
return to his bench or machine, and so keep “in full 
sympathy, and literally in touch with his future career.” 
By this system of education the student would be 
rewarded with “ great future possibilities ;"’ the technical 
institution with a continual flood of “eager willing 
students ;”’ the employer with “young men capable of 
appreciating his views, his desires, his necessities, and he 
will have thus, for two or three years certain, the value, 
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at a low figure, of cultivated intelligence . . . . and of 
these sharpened intellects, when out of their apprentice- 
ship, he will have the pick for his future managers, 
leading clerks, and foremen.”’ 

We are not sure that we shall be free from the charge 
of taking Professor Rawson too seriously if we suggest 
that there is a lack of practicability in all this. It is not 
inconceivable that he is having a little sly fun with the 
serious readers of our contemporary. Chinese in an 
elementary school; this student more earnest and, pre- 
sumably, more conscious of it than the individual who 
figures on the posters of a celebrated institution poring 
over volumes of Greek; this master, happy to pay for the 
schooling of a constant string of young men, and with 
endless openings for foremen, managers, and head clerks— 
surely we cannot be expected to regard these in all 
seriousness. On the other hand, it may be that Professor 
Rawson is perfectly sincere, and, like many other sincere 
people is anxious to get on too fast. Does not Goethe 
suggest somewhere that the course of the reformer should 
be like that of astar, never resting, but never in a hurry ? 
It is a pity that the suggestion is not more frequently 
taken to heart. It is unnecessary to contemplate the 
difficulties into which the sudden realisation of Professor 
Rawson’s scheme—if it were by any means realisable 
—would throw us. The domestic difficulties which have 
resulted from the higher education of the young ladies 
in our Board schools are as nothing to compare with the 
difficulties which would spring up in a shop composed of 
young men reared on Professor Rawson’s plan, where more 
than enough were fitted to become foremen or managers. 
The conditions of most trades, certainly of mechanical 
engineering, demand that the larger number of men em- 
ployed should work without too much thinking. A youth 
who had received his education, even in the lower class to 
which Professor Rawson refers—that is, one who had 
spent his apprenticeship at the technical school but had not 
shown sufficient brilliance to earn a scholarship at a 
Polytechnic—would soon tire of the drudgery of attending 
to a planing machine or doing repetition work on a 
capstan lathe. Yet these things must be done, and done 
as cheaply as possible. There are industries in this 
country which could not flourish at all if it were not for 
the cheap, uneducated boy labour employed. There are 
other industries which could not stand the tax of sucha 
system as that suggested. We are well aware that there 
are weak places in the apprenticeship system, and that it 
is under consideration in several quarters—for example, 
among the plumbers at the present time; but Professor 
Rawson must be more fully informed than ourselves if 
he has reason for believing that the apprenticeship system 
has entirely broken down. Until he has made quite sure 
of that point which lies at the root of his whole argument, 
until it is a proved fact that a system which has served 
not indifferently in the past, has failed beyond redemption, 
it is premature to consider revolutionary schemes. Never- 
theless let us commend employers to read Professor Raw- 
son’sessay. Like ‘‘ Wilhelm Meister,” it isnone the less 
instructive and interesting from being visionary. 


COPPER STEAM PIPES AND SUPERHEATERS, 


Ir often happens that materials possessing certein 
special characteristics are used for years with success, 
no one giving a thought to the peculiarities in question, 
and this simply because the working conditions do not 
call the peculiarities into action. A prominent example 
is supplied by copper. This metal is continually 
used in tension. Itsuffers a great diminution of strength 
by being raised to a fairly high temperature, bu’ inas- 
much as the temperature is not reached under normal 
working conditions, no account whatever is taken of the 
fact. Steam pipes at sea are constantly giving way; but 
as a rule the cause of failure is vibration, or cross-bending 
strains, temperature playing an insignificant part, or no 
part at all. Of late, however, superheating is coming into 
vogue, and the changes in strength which copper under- 
goes threaten to affect its existence in a very disagree- 
able way. A very instructive example of this, which we 
commend to the careful attention of our readers, is 
set forth in a recent report by the Board of Trade under 
the Boiler Explosions Act. 

On the 2nd of April last a copper pipe and a cast iron 
stop valve burst at the power station of the Metropolitan 
Electric Supply Company, Limited Stratford-place, W. 
One man was killed and another was scalded. The 
pipe which failed was of seamless copper, being 
nearly one-fourth of an inch thick, 6in. diameter inside, 
and 143in. long. There are three Babcock and Wilcox 
boilers at the power station, and they are fitted with 
superheaters, each consisting of 36 solid drawn steel 
U tubes. The pipe was fitted between the super- 
heater stop valve and the saturated steam pipe of one 
of the boilers. The copper had a tensile strength 
of 13 tons, and an elongation of about 35 per cent. in a 
length of 2in. The pipe was tested hydraulically to 
500 lb. on the square inch; it was quite straight, and 
fitted in the usual way with a brass flange at each end. 
In the afternoon the turbine engines were started, 
and soon afterwards a slight leak appeared close to one of 
the flanges. The pressure was 175 |b. at the time. Mr. 
Wyatt, the engineer in charge, ordered the fire to be drawn, 
and while this was being done the pipe burst. The 
explosion was violent, the destruction of the pipe being 
complete. It ruptured along the top from flange to 
flange. The fracture then ran round the pipe at both 
ends for fully one-half of the circumference, the copper 
sheet rolling back and becoming flattened out. Five men 
were in the stokehold at the time, three of whom escaped 
without injury. George Hopcroft, who was engaged in 
drawing the fire, died almost immediately after the ex- 
plosion, and Joseph Hughes was scalded. On the body 
of Hopcroft an inquest was held, and the jury found a 
verdict of accidental death. 

The circumstances supply an admirable practical 
illustration of the theory which, originating with Zerah 
Colburn and D. K. Clark independently, is now generally 


phenomena of an explosion. According to that theory the 
water in the boiler, projected violently against the upper 
part of the shell, breaks it up by hammer action or con- 
cussion. Mr. Boyle and Mr. Head of the Board of Trade 
examined the remains of the pipe. In the opinion of these 
gentlemen a latent defect existed in the pipe, and this 
had developed by exposure to the very high temperature 
of superheated steam, and also by being subjected to 
stress due to expansion. This produced a crack which 
allowed steam to pass through, and directed attention to 
the pipe immediately before it ruptured. The crack then 
extended, forming an opening through which the steam 
rushed and caused a first report which was heard. The 
pressure in the boiler then falling rapidly set up a violent 
ebullition, carrying steam and water down through the 
superheater and up through the superheated steam pipes, 
passed through the superheated stop valve, causing damage 
to the stop valve, flattening out the already ruptured 
steam pipe. The final failure of the pipe gave rise 
to the second report which was heard. Here we have 
the hammer blow produced just in the way and with the 
effects predicated by theory. The more important fact 
which has nothing to do with any theory is that the pipe 
is said to have failed simply because it was raised by the 
superheated steam to a temperature of something over 
500 deg. Fah., at which the strength of the copper would 
be reduced some 25 per cent. At all events, this is the 
decision at which the Commissioners of the Board of Trade 
arrived. 

Although it is indubitable that copper is seriously 
weakened by a rise in temperature, it does not seem quite 
clear that the Board of Trade Commissioners have got all 
the facts ; we fail to find their reasoning convincing. The 
pipe was three years old, and had been tested hydraulically 
every year. The last test made, in October, 1890, was to 
250 lb. The Commissioners hold that it ought to have been 
tested to 400 1b., but they admit that as it would have been 
tested cold, the experiment would have probably been 
quite useless. This seems to be the more likely that a 
similar pipe tested by the Board of Trade only failed with 
a pressure of 1800 lb. per square inch. Even when heated 
to 500 deg., there was en enormous margin of strength 
left. We have no certaiuty, however, that the super- 
heated steam was not much hotter. The explosion 
took place, we gather, while the steam was being raised 
in the boiler, and it seems not impossible that there was 
no current of steam, or a very small current passing. If 
this were so, then the steam might become very hotindeed. 
The questions involved are of considerable importance. 
They are of special interest for those who are using 
superheated steam, and it seeems a pity that all the 
circumstances of this explosion were not more carefully 
investigated. The conclusions of the Commissioners are, 
as we have said, unconvincing. Thatapipe which would 
ordinarily have carried 1800 lb. per square inch cold, and 
1350 Ib. at 500 deg. Fah., should be torn open by a 
pressure of 175 lb. seems strange. But itis not so strange 
as the proposition that it burst because it was too hot. 
We do not say that this is not true, but we do say that 
itis regrettable that so sweeping a statement should be 
made without supplying any evidence that it is true. 
It is, to say the least, hardly fair to the copper. 

TRADES UNION TYRANNY. 

A FACTOR quite as important in the future prosperity of 
this country as foreign competition is trades unionism, 
and unless something be done to check it, this growing 
power is likely irrevocably to divert trade into other 
channels. The keen competition of Germany, the United 
States, and other countries, with our own manufacturers 
has of late called forth much comment. In fact, it would 
almost seem as though a section of the Press was 
actually gloating with unpatriotic triumph over the 
assured commercial downfall of the country. We main- 
tain, however, that provided no other factor enters 
into the matter, we can not only hold our own, 
but outstrip our rivals. But if our manufacturers 


are to be hampered at every turn and in. every 
effort towards economical production, then we 
cannot but foresee very serious results. The time 


has gone by when we could have almost the whole trade 
of the world without effort; but given that effort—and 
it is being made—and allow it to be untrammelled, and 
our trade, so far from decreasing, will continue to increase. 
The Labour party must be brought to see the importance 
of this condition of success as the employers have already 
done. The recent great engineering strike—in which the 
masters were, fortunately, victorious—was seized upon by 
other nations as just the opportunity for which they had 
been looking. The results have been serious, but not, we 
venture to think, irreparable. Orders went by us then, it 
is true, and orders have gone by us since, and great harm 
was undoubtedly done. But on the masters’ side, at all 
events, many useful lessons were learnt, which have borne 
good fruit, and we have since been fast regaining the 
ground which was lost. We should have thought that by 
now the men and their advisers would have learnt that 
the country’s prosperity, and consequently their own well- 
being, depended quite as much on themselves as on their 
employers, and would have taken to heart the fable of 
the Belly and its Members of Ancient Rome. If trade 
fails, then the men lose their employment and must go 
under. Yet we find these men so far blind to the future 
that they follow the course, which, if persisted in, may 
bring ruin on their country, and take the bread from their 
mouths. The very Union which was intended to be for 
their protection will, unless they are careful, consummate 
their downfall. We should have imagined that thinking 
men would have seen the folly of some of the steps 
which are taken under the direction of the leaders of 
these unions. Indeed, we know this to be the case, but 
the men, having once joined the Union, are bound to obey 
its dictates — frequently to their detriment — simply 
because their leaders believe, or pretend to believe, 
that the action they order is for the good of the com- 
munity. 





accepted as explaining some, at all events, of the 





A. case in point has just come to our knowledge, and 


nn 
for wanton and ungrounded interference it exceeds any. 
thing of the kind of which we have heard. Some rie 
years ago the firm of Henry Berry and Co., Limited, of 
Leeds, made arrangements with the men in its emplo 
that a one-break day should be worked, the men starting 
at 7 o'clock, having had breakfast, knocking off frat 
12 to 1, and working again till 5.30. The same length of 
week—53 hours—was worked as before the change. The 
only difference was that the time lost at the breakfast 
interval by the men getting ready to go and starting 
when they came back was saved. The scheme 
worked well, and the men were perfectly contented 
For four years the Union made no objection whatever. 
Recently, however, for some cause unexplained—unlesg 
it be that other makers in the district desired to adopt 
the same system of working, as it undoubtedly tends 
towards economy—the Amalgamated Society of Engineers 
gave notice to Henry Berry and Co., Limited, that the men 
could no longer be allowed to work the one break day 
unless some concession were granted them. Naturally 
enough, such concession was refused. It was deemed 
entirely unnecessary, since the workmen had previously 
been quite satisfied, and it would, moreover, have robbed 
the system of its economy. In pure wantonness, how. 
ever, the Union ordered the strike and the men went out, 
They left much against their will. They were in steady 
work and earning good wages, but the Union authorities 
decided that it was for the well-being of the community, 
and they had to obey. Meanwhile, of course, the Union 
provides them with funds, but the probabilities are that 
they are not getting so much money as when at work, 
and consequently not only they, but their wives and 
families, are suffering for no wrong on either side, and 
simply to gratify the whim of the leaders of the Union. 
Picketting is resorted to, and although a number of non. 
union men are now at work, these are harassed in every 
conceivable way, being followed to and from their 
work by hooting crowds of men, women, and children, 
We understand that violence even has been resorted 
to, and that on one occasion lately one of the non. 
union men was set upon by the pickets of the 
Union, and knocked senseless in the roadway. The 
strike has lasted now for some weeks, and seems likely 
to continue. Although it is difficult to get men to 
come to work under such conditions, the places of the 
old hands are gradually being filled. The loss to the 
firm is, of course, very great, not only in time actually 
lost, but by reasor of the fact that the new men take 
some time to get used to the methods employed in the 
shops. A particularly hard feature of the case is that 
among the number called out were some sixty boys, 
who had been specially trained to do the firm’s work. 
Such a state of things we have no hesitation in 
stigmatising a disgrace to a civilised country. It is 
not as though the men concerned had any grievance, 
We gather that they had none whatever, and we under- 
stand that they expressed great regret that they were 
bound to obey orders and go out or else lose all the 
insurance and other benefits of the Union to which they 
had subscribed. It is simply a case of tyranny on the 
part of the Union, and it is just such actions as these 
which will cripple this country far more than any mere 
competition from outside. It seems well nigh impossible 
to get workmen to see from this point of view, or if they 
do realise the situation, they are powerless to act. They 
dare not lose the support from the Union which they get 
in times of sickness or need, and which certainly forms 
the brightest side of these unions. Circumstances are 
now so different from what they were when unions 
were first formed. There is now no longer a risk of 
the workmen being downtrodden. His remuneration 
must now always be the market value of his labour, 
and at present there is plenty of work to permit of 
practically all being employed. If, however, the 
unions persist, with no adequate excuse, as on the 
present occasion, in ordering strikes and in preventing 
works being employed to the full, then it is absolutely 
certain that trade will go elsewhere, and that the men 
themselves will suffer. Indeed, they will be the first 
to suffer. The calling out of the boys is particularly 
cruel, not only to the masters, but to the boys themselves. 
The lads get a wrong idea of the nature of the life's work 
in front of them, and their training is interrupted. The 
consequence is that there is serious risk of their turning 
out lazy and bad workmen. 


ELECTRIC LIGHTING AFFAIRS IN LONDON. 


SEVERAL questions of importance, in connection with 
the electric lighting industry in London, are engaging 
attention at the present time, and are worthy of being 
recorded in these columns. In the first place it is alleged 
that some of the companies, which test their own meters, 
have adopted the practice of marking them in such a 
manner as might give the impression that they had been 
tested by an independent authority. Such an aspersion 
could only have emanated, as it actually did, from the 
London County Council, upon which the duty of testing 
electricity meters has been placed by the several Electric 
Lighting Provisional Orders granted for the metropolis. 
The attention of the Board of Trade was drawn to the 
alleged practice as far back as 1899, with a view to the 
adoption of preventive measures. At an interview in 
December of that year, the late Sir Courtenay Boyle is 
reported to have expressed the view that the intention 
of the Orders was that immediately the Board of Trade 
had classed any types of meters as appropriate, the 
duty was thrown upon the County Council of taking 
steps to test and certify all meters supplied to con- 
sumers other than those who, under special arrange- 
ments between themselves and the undertakers, 
were excluded from the operation of the Orders as 
regards supply by meter. It is remarkable, to say the 
least, that the London County Council refrained from 
giving publicity to this statement during the lifetime of 
the late respected Secretary to the Board of Trade. The 








attention of Sir Courtenay Boyle was further drawn to the 
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fact that in case of the failure of companies to have their 
meters tested—that is tested by the County Council— 
the Provisional Orders do not provide for the imposition 
of any penalty; and he promised that the Board would 
consider whether some penalty should be provided for by 
further legislation. It is easy to understand that, whilst 
ostensibly seeking to protect consumers by suggesting 
the introduction of compulsory testing by the County 
Council, the latter is really endeavouring to obtain a 
greater measure of control over the electric lighting 
companies, and to compel them to pay fees for services 
which they should be better able to perform than the 
County Council. The County Council desires to read the 
law in the sense that the companies must submit their 
meters to it for examination, whereas the companies not 
unnaturally consider that the duty cast upon the Council 
py law is purely a voluntary one, to be rendered in the 
case of consumers who being dissatisfied with the read- 
ings of their meters, send the meters to the County 
Council testing-station for the Se oagg of verification in 
return for the payment of a small fee. Ina recent com- 
munication the Board of Trade whilst expressing 
sympathy with the desire of the County Council, informs 
it that the time has not yet arrived for compulsory 
legislation, having regard to the small number of types of 
meters approved by the Board. The Board goes further, 
and states that as the question affects electricity supply 
generally, and not London alone, the expediency of the 
County Council taking action in the matter appears to be 
doubtful. This is, however, not all, for the Board declares 
that, as at present advised, it would not be prepared to 
insert in future electric lighting orders any provision 
requiring the use of certified or approved meters. The 
tenour of this reply shows that the Board of Trade does 
not favour the action of the County Council. But the 
County Council has not made its last effort, as the ques- 
tion of cbtaining the co-operation of the borough councils 
—may not some of these be equal “ offenders” with the 
companies—and of the provincial councils is to receive 
consideration with a view to a combined application being 
forwarded to the Board of Trade in favour of the compul- 
sory testing of meters. 

The second matter to be mentioned has been raised 
in connection with electric lighting by borough councils, 
although it is doubtless of equal importance to the metro- 
politan companies, and it hinges entirely upon the inter- 
pretation placed upon Section 145 of the London Build- 
ing Act, 1894. Some time ago the late Whitechapel 
Board of Works in pursuance of its statutory obligations 
under its electric lighting Provisional Order, was engaged 
in the construction of inspection chambers and street 
boxes, when the district surveyor issued a summons on 
the ground that the Board had omitted to serve building 
notices upon him in regard to these works. On the case 
coming into court, the district surveyor contended that 
the inspection chambers and street boxes were ‘a build- 
ing or structure or work”’ within the meaning of Section 
145 of the Act, and it was, therefore, obligatory on the 
part of the Board to serve building notices upon him two 
days before the commencement of the works. The 
magistrate held that an offence had been committed, and 
inflicted a nominal fine, with ten guineas costs. To the 
surprise of the Board, this decision, on appeal, was upheld 
by the Divisional Court, consisting of three judges, and 
as the question comes within the scope of the 
Summary Jurisdiction Acts, the decision is final, and no 
further appeal is possible. The gravity of the position as 
exemplified by this rendering of the law so much im- 
pressed the Stepney Borough Council—the successor to 
the Whitechapel Board of Works —that it approached the 
London County Council as exercising some jurisdiction 
over district surveyors, asking whether the County 
Council would offer facilities for the point to be raised in 
a civil action, so that the decision of the Court of Appeal 
could be obtained on the subject. As an alternative, the 
Stepney authority suggested that the County Council 
should instruct the district surveyor not to insist upon 
strict compliance with the terms of the section upon 
which the latter based his proceedings. In reply the 
County Council stated that the district surveyor is not 
one of its officials, but a statutory officer under the Act, 
and that, having regard to the decision of the Divisional 
Court, he is bound to inspect and supervise the construc- 
tion of such inspection chambers as were involved in 
the case in question, and that he is entitled as a matter of 
course to be paid for so doing. With regard to a 
civil action there was great difficulty in the way, 
one obstacle being that the party to the litigation 
is the district surveyor and not the County Coun- 
cil. The latter proceeded to remark that so long 
as the recent decision continues to be law, the way could 
nos be seen to instruct the district surveyoi not to insist 
upon compliance with the terms of the section, as that 
would not only mean asking the district surveyor to 
forego his fees, but to neglect to carry out a duty which 
the statute, as interpreted by the recent decision, casts 
upon him as district surveyor. In conclusion, the County 
Council pointed out that the matter affects all district 
surveyors, and is not confined to Stepney alone. Asa 
result of the finding of the Divisional Court and the reply 
from the London County Council, the Stepney Borough 
Council proposes to hold a conference of borough councils 
to consider the question of taking united action in the 
matter. The adhesion of Shoreditch, Bermondsey, and 
Battersea, has already been obtained, and the conference 
will be held at an early date. The importance of the 
question is indicated by the belief which is held that if the 
present decision remains law it will retard the progress of 
electric lighting, and at tke same time place upon the 
ratepayers a heavy and unnecessary expense by the pay- 
ment of fees to district surveyors for the supervision of 
the construction of inspection chambers and street boxes. 
As this applies to all borough councils which are electric 
lighting undertakers, the law may also be made applicable 
to the companies, but the fact should not be overlooked 
that the district surveyors in other boroughs have not 
taken any similar action, although this should not deter 





those affected by the recent decision from endeavouring 
to securean alteration in the law. 

Another matter worthy of attention is the proposal 
of the St. Pancras (London) Borough Council to promote 
a Bill in the next session of Parliament for the purpose of 
obtaining compulsory powers to acquire sites for the ex- 
tension of generating stations and the erection of new 
works, and to apply the rates of the borough to the pay- 
ment of the costs and expenses in relation to the Bill. 
Formal notices have been duly advertised as required by 
the Borough Funds Act, 1872, and the London Govern- 
ment Act, 1899, of the intentions of the Borough Council 
in regard to the Bill, and resolutions have now been 
adopted by the Council expressing the expediency of 
applying for compulsory powers. It is practically certain 
that this step will be taken. It is absolutely necessary 
to acquire sites for extending the generating stations 
in King’s-road and Regent’s Park, and it is also pro- 
posed to obtain two fresh sites for third and fourth 
generating stations. As, however, the owners of the 
property either refuse to treat or demand prices largely 
in excess of its value, the only course open to St. Pancras 
is to seek compulsory powers, and, in doing so, it will be 
the first Metropolitan Borough Council to avail itself of 
one of the additional privileges afforded by the London 
Government Act, 1899, in the direction of promoting a 
Bill for electric lighting purposes. 
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INDIAN RAILWAYS. 


Tue whole question of Indian railway administration is to 
form the subject of investigation at the hands of an expert 
who is soon to go out from England. Some good should 
result from this decision ; and the ultimate outcome may be the 
expediting of a number of important commercial projects 
which are at present in abeyance owing to the prominence 
given in the past to purely military lines of no particular 
urgency. It is to be feared that the Railway Administration 
Department of the Government of India is in many re- 
spects antique in its methods and too bound round with 
red tape to be the best judge of the country’s needs. 
Rapid progress has been made in India during recent 
years; but then the appropriations for that purpose have 
been large, and it is probable that a body less imbued 
with the traditions of a couple of decades ago and more alive 
to the requirements of the Dependency would have shown 
better results from such material. In these remarks it may 
be thought that we are condemnirg the department before it 
has been judged ; but its shortcomings are well known and 
quite obvious, and in the circumstances it would be im- 
possible to do it an injustice. At the present moment con- 
struction is on a small scale, we suppose because the funds 
allocated under the last programme will not permit of greater 
activity. The official statement contained in the last report 
shows that the mileage under construction, or “ sanctioned 
for construction,” on March 31st last was just over 2013 miles. 
During the current financial year, i.c., up to March 31st, 
1902, only 605 miles out of this total will be opened for 
traffic, as compared with 1385 miles opened in 1900, 
and nearly as many in 1899. Of the 605 miles men- 
tioned only 152 are on the broad gauge. The length of 
metre gauge to be opened is 364, made up of 91 miles 
from Madura to Toni Torai; 73 miles in Burmah; and about 
161 miles in the Rajputana States. The balance of the 605 
tniles is the 89 miles of the 2ft. Gin. line from Kushalgarth to 
Thall, vid Kohat. Taking the official figures as published, 
there are left for completion “in 1902-3, or later,” 1408 
miles, of which 320 are on the broad gauge, 712 on the metre 
gauge, and about 376 on smaller “ special’ gauges. Since the 
administration report was issued, however, some modifica- 
tion has been made. The development of the Jherria coal- 
fields has forced the question of extensions in Bengal to the 
front, and the demand for an alternative route between 
Calcutta and the North-West Provinces has been a factor 
in the same direction. Altogether there are seventeen lines 
on the official list. Taking the broad gauge first, there are only 
three lines which can be called important. These are the Rai- 
pur-Vizianagram, 310 miles, involving an outlay of 250 lakhs; 
Nagda-Bara-Muttra, 355 miles, estimated to cost about as 
many lakhs; and the Bombay-Sind connection, 360 miles, 
the cost of which is put at 324 lakhs. The total mileage of 
these three big lines is 1025, and the estimated cost 929 
lakhs. Trade conditions in India have been fairly encourag- 
ing during the current year, and the improvement is reflected 
in increased earnings by the country’s railways. Between 
April 1st, when the official year begins, and August 17th, they 
showed an increase of over 93 lakhs on last year. It must, 
of course, be remembered that the mean mileage worked is 
1000 more than last year; but admitting this, the increase in 
earnings is none the less remarkable. The North-Western 
State line is 55} lakhs of rupees to the good; the Great 
Indian Peninsula comes next with 30 lakhs; then the Oudh 
and Rohilkhund with 10 lakhs; and the East Indian with 
a slightly lower figure. In actual total of earnings the last- 
named is an easy first, its gross receipts during the period 
mentioned being nearly 273 lakhs of rupees on 1876 miles; 
the North-Western takes second place with 1713 lakhs on 
3178 miles; the Great Indian Peninsula third, 157 lakhs on 
1561 miles ; and the Rajputana-Malwa fourth, 1143 lakhs on 
1786 miles. The total mileage now being worked in India is 
just under 25,000 miles, and the average earnings per mile 
per week are about 2500 rupees. 


THE GERMAN IRON TRADE. 


A FAIR idea of the condition of the German iron trade is 
supplied by the fact that the production of pig iron in 
August was 643,321 tons, as compared with 730,144 tons in 
the same month of last year. The six months to June did 
not see any serious diminution, the total of 3,953,800 tons 
comparing with 4,099,000 tons. But since then the depression 
has become more marked in Rhenish Westphalia and Saar, 
Lorraine, and Luxemburg, which made nearly 3,000,000 tons 
out of the half- year’s aggregate, and it is quite certain that the 
figure for the twelve months will fall far short of that for 
1900. The reaction has been greatly helped by the action of 
the various ‘“ syndicates ’”’—which are trusts under another 
name—and more especially of the Crude Iron Syndicate, in 
refusing relief to customers whom it virtually compelled 
during the boom time to make contracts down to the end of 
the current year. Users of pig who were intimidated by the 
threats of the syndicate have under this contract been paying 
prices on which losses are quite inevitable ; and it is interest- 
ing in this connection to note that a civil action has been com- 


menced to test the validity of the contracts. The man wko 
: grees to pay high prices for his requirements up to two years 
head is not entitled to much sympathy ; but the German con- 
sumers ire very much in the power of the syndicates, and 
their case, therefore, presents some extenuating circum- 
stances. If the law could be invoked to restrain the power 
of these combinations, it would be a good thing for 
Germany. It appears that the test action has been 
instituted by a group of rolling mill and foundry owners in 
the Siegerland, admittedly good customers of the syndi- 
cate, who endeavoured for months to prevail upon that 
body either to reduce by £1 per ton the price of pig iron 
bought forward for the whole of this year, or to cancel one- 
half of the quantities liable to be received under the con- 
tracts. Failing any concessions, the courts are asked to 
permit repudiation of the contracts on the ground of mis- 
representation on the part of the syndicate. ‘‘ The case,” we 
are told, “is attracting a considerable amount of attention in 
Germany, especially as the consumers, by way of a prelimi- 
nary step, now refuse to accept further deliveries of pig iron 
from the syndicate, with the result that the extraordinarily 
large stocks of pig iron at the blast furnaces are being 
increased.” Should the relief be granted the syndicate can 
scarcely survive it. The Austrian iron ring is already mori- 
bund. Business in Belgium is poor, and the outlook is 
rendered all the more uncertain and unsatisfactory by the 
endeavours of the French coalminers to induce the Bel- 
gians to go out on strike with them on November Ist. 
In Russia the depression which has existed for several months 
shows no sign of mending, much to the consternation of 
French and Belgian capitalists who have money in Russian 
enterprises. 
: COPPER. 


Many large copper consumers as they enter upon the last 
quarter of the year with plenty of work before them would to-day 
find it very convenient if they could buy copper supplies for- 
ward for any useful period, with reasonable expectations of 
finding themselves on the right side of the account at Christ- 
mas or early in the new year. The extraordinary fall which 
lately occurred has left the market in an unsettled condition. 
Those consumers who bought during the last week in Septem- 
ber, when prices of G.M.B. went down to £63 10s., as com- 
pared with £67 103. a week before, have since been congratu- 
lating themselves, and well they may, for such good buying 
figures do not often last very long. Indeed, the middle 
of October finds a partial recovery already setting in, 
with £64 17s. 6d. by no means an uncommon figure. 
There is, however, still a good margin to buy within 
before prices get back anywhere near to the £70 standard, 
which up till lately has prevailed, and consumers, 
therefore, would probably be acting safely by making further 
purchases. Among the chief considerations which are caus- 
ing the London market to rally at the present time are 
advices from New York that there is no need for alarm as to 
the position of the Copper Trust. It is asserted that the 
Amalgamated Syndicate could handle an accumulated stock 
of even 135,000,000 Ib. of copper, a burden which it is calcu- 
lated needs some £2,000,000 to finance, without difficulty, for 
consumers’ stocks the world over are reduced, and their re- 
quirements would absorb large quantities quickly if they 
thought prices would be maintained. Such figures, however, 
probably overstate the position. 








LITERATURE—SHORT NOTICES. 


Local Industries of Glasgow and the West of Scotland. Edited by 
Angus McLean, B.Sc. Published by the Local Committee for the 
meeting of the British Association, Glasgow, 1901. Glasgow: 
James Maclehose and Sons.—A valuable directory of the industries 
of Glasgow. It contains short articles or paragraphs not only 
enumerating the work done by the various firms, but embodying 
some instructive notes on the growth of the industries and outlines 
of the methods in vogue. 

Physical Determinations. Laboratory Instructions for the Deter- 
mination of Physical Quantities connected with General Physics, Heat, 
Electricity and Magnetism, Light and Sound. By W. R. Kelsey. 
With diagrams. ndon: Edward Arnold. Price 4s, 6d.—As a 
laboratory manual this is excellent. The author expresses himself 
quite lucidly, and, whilst avoiding details, gives clear directions as 
to what to do and the meaning of the results obtained. It is one 
of the best books of its kind we have come across, and will not be 
unacceptable on the shelves of any one who desires from time to 
time to refresh his memory on current or historical methods of 
making physical determinations, 

The Cement Users’ and Buyers’ Guide. By Caleare, London: E. 
and F. N. Spon, Limited, 1901.—A little book, small enough to go 
into the waistcoat pocket. intended for the daily use of all those, 
such as builders, contractors, surveyors, architects, &c., who are 
interested in any way in the buying, using, or storing of Portland 
cement. It is divided into four sections. The first deals with the 
history, manufacture, and testing of the cement ; the second with 
the methods of using Portland cement under different circumstances, 
with points to be observed ; the third with the storage of, and how, 
when, and where, te buy cement ; and the fourth with the method 
of finding the nearest cement makers to a given locality. Itis a 
useful little book, and likely to fill the position it is intended to. 

Port of Manchester: An Illustrated History of the Manchester Ship 
Canal, 1708-190]. By W. Burnett Tracy. Manchester: Hind, 
Hoyle, and Light, Limited.—Although the history of this great 
par ae Bee nl is now generally well known, we are not aware of any 
publication which has set it forth, either in such an attractive or in 
a more authentic form, than the present handsome volume, which 
was published simultaneously with the visit of the Lord Mayor 
and Sheriffs of London to Manchester in August last. The 
description of the engineering details of the work of construction 
has been supplied by Sir E. Leader Williams, M. Inst. C.E., whose 
connection with the actual work is well known. The book also 
contains an article on the ‘‘ History and Growth of the Cotton 
Association,” a body the success or failure of which is closely 
allied to that of the city itself. The illustrations are admirable 
half-tone reproductions of photographs of large size, and the whole 
forms a handsome memento of Manchester’s indomitable enter- 
prise, 

The Prevention of Smoke, combined.with the Economical Combustion 
of Fuel. By W. C. Popplewell. With forty-six illustrations, 
London: Scott, Greenw and Co. 1901. Price 7s. 6d. net.— 
A better description of the scope and nature of this book could not 
be desired than that given by the author in his preface. The 
scheme, he says, is of the simplest. The greater part of the text 
consists of a brief statement of the principles which underlie the 
smokeless and economical combustion of fuel ; a description of the 
most recent practice in burning fuel for commercial purposes ; and 
a résumé of a number of complete trials recently carried out with 
the object of showing what are the best methods of dealing with 
coal for the purpose of steam raising ; and, lastly, of a summary of 
the law as it relates to the smoke question. The book is illustrated 
with numerous engravings and diagrams of various types of 
furnaces, smoke scales, testing apparatus, and so on, and con- 
densing scattered information into a handy form, should be welcome 





and useful, 
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BELFAST WATER SUPPLY. 





For some years past work has been in progress n connec- 
tion with extensions to the water supply of Belfast. Previous 
to the year 1892 it had become evident that provision had to 
be made to keep pace with the rapidly-increasing water con- 
sumption of the city, and in that year the Water Com- 
missioners went to Parliament for further powers. The Bill 


came before Parliament in 1893, and eventually passed both | 


Houses, and received the Royal Assent. Work commenced 
almost at once, and on Wednesday, the 2nd inst., the first 
part of the scheme was formally opened for actual use by 


Sir Robert M’Connell, Bart., D.L., one of the water com- | 


missioners. An additional supply of water is now reaching 


Belfast from this source, and supplements the amount avail- | 
able from the existing works at Woodburn and Stoneyford. | 


As these works are only estimated to supply continuously 
about 11} million gallons, and as the total consumption in 


Belfast and the adjacent districts now amounts to some | 
13 million gallons, it is evident that this addition comes | 


none too soon. 


The districts of Woodburn and Stoneyford had been de- | 


veloped as fully as was possible, and it was therefore necessary 


in seeking a further supply to go tosome cther locality. After | 
considerable discussion, and a number of investigations and | 


surveys, it was eventually decided to go to the Mourn Moun- | 


tains, though this necessitated an aqueduct 35 miles long. 
The catchment area over which the Commissioners acquired 


full ownership is the gathering ground of the Kilkeel and | 


Annalong Rivers, 


The total area is about 9000 acres, and | 


it has an average elevation of some 1700ft. above sea level. | 
The southern slope of Slieve Donard drains into the | 


Annalong Valley, and is the highest part of the catchment, 
as it contains an elevation of 2800ft. 
tion are stated to be non-existent, there being no population 


on the gathering ground, and even the quarrying of granite | 


has been stopped. 

The rainfall over the catchment area, taken over a period 
of seven years, averages about 60in. per annum. 
amounts to a total of some 334 million gallons a day, making 
no allowance for loss by evaporation or absorption. It is 
estimated that with proper storage a supply of about 


This | 


The chances of pollu- | 


20 millions a day may be relied upon, thus allowing 133 | 


millions—over one-third—for losses of various kinds. 


run off as quickly as it falls. The scheme provides for two 
large reservoirs having a combined capacity of 3750 million 
gallons—or as nearly as possiblea third of a year’s total 
rainfall, The first and larger of these two reservoirs will 


be placed in what is known as the Silent Valley, and 


The | 
gathering ground is steep and hard, and the water is said to | 


it will be used to impound the head waters of the Kilkeel | 


River. The area of the surface of the water in the reservoir 


when this is full will be about 200 acres, and the water stored | 


will be approximately 2500 million gallons. An earthen em- 


bankment with a puddle wall will be employed, and the height | 


of the embankment will be 93ft. The Kilkeel River is subject 
to frequent and heavy spates, it being not uncommon to have 
a rainfall of lin. in an hour. 


The second reservoir, which is | 


to have a capacity of 1250 million gallons, will be situated in | 


the Annalong Valley about a mile above Dunnywater Bridge. 
Though its storage is less than that in the Silent Valley, its 
embankment will have to be 100ft. high, and it will need 
much more earthwork. Neither of these reservoirs has yet 
been commenced, though trial holes have been sunk. The 
Commissioners decided to do the work in parts, so as to 
make the burden on the ratepayers as gradual as possible. 
It was absolutely necessary to get more water to Belfast 
as soon as possible. This could be done—though to an ex- 


tent less than the eventual 20 million gallons a day—by con- | 


structing the aqueduct, and this is what actually has been 
done. This, even, is not yet completed. From Belfast to 
the Annalong Valley the aqueduct is able to carry water, but 
south of the Annalong River the works of the aqueduct are 


incomplete. A temporary cut has been made from the Anna- | 


long River to the aqueduct, and the flow of the stream passed 
in for use in the city. 
not yet available, though it is hoped that in a few months 
the southern portion of the aqueduct will be so far complete 
that the Kilkeel River can be laid under contribution. 


The water from the Kilkeel River is | 
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of its length this has already been constructed. 
pleted it will consist of 16 miles of cut and cover, 7 miles 
of tunnel, and 12 miles of steel or cast iron pipes. 
valleys are crossed by means of syphons of cast iron or 


| steel pipes, the hills, of course, being tunnelled, and cut and 


In | 


addition to the gathering ground already mentioned, there | 
are other adjacent watersheds which can, when necessary, be | 
acquired, though they have not been included in the present | 
scheme, since they may not be needed for many years to 
These extra watersheds will, it is calculated, produce 


come. 
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some 10 millions gallons a day, thus bringing up the total 
yield of this district to 30 million gallons a day. With the 
existing supply of 114 million gallons, this would make a 
total of 414 million gallons, which, on the present basis of 
consumption, should be sufficient for a population of some 
1,112,000, the present population supplied being about 360,000. 

In consequence of only a small portion of the scheme 
having at present been carried out, only a comparatively small 
amount of water is available, but it is quite sufficient to pro- 
vide for immediate necessities. As has been stated, the total 
length of the aqueduct willbe 35 miles. For the greater portion 





cover work being employed where the ground is sufficiently 
level to permit of it. In places the pressure in the pipes 
reaches as much as 400ft. of head. The longest tunnel is 
that which passes under the high ground near Knockbrechan. 
It is about 34 miles long, and is principally through rock. 
Driving was carried on from several working shafts, and the 
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net section where lining has been adopted is 6ft. 6in., the 
heading being 8ft. 6in. square. The next largest tunnel is 
that under Slieve Donard, near Newcastle. It is about 
24 miles in length, and was worked from the ends and from 
one shaft near the Glen River, The material passed 
through was granite and indurated Silurian rock, 
the latter being particularly hard to work. Com- 
pressed air drills were employed. In some of the 
harder beds the rate of driving did not exceed one yard 
per day per face. The whole tunnel was driven in three and 
a-half years, which averages slightly under two-thirds of a 


When com- | 


The | 


mile per annum, with four faces working most of the time. 
| The tunnel was wonderfully free from water throughout its 
length. In the cut and cover portion of the aqueduct cement 
| concrete was the material used for construction, all the stone 
| used anda great deal of sand being obtained on the line of works. 
| At a number of points along the aqueduct wells or chambers 
| have been constructed for different purposes. Thus there 

are overflows for the escape of surplus water, wash-outs for 
| cleaning out, and at the beginning of each length of pipe laid 
across a valley a house has been erected with a self-acting 
| valve which will cut off the water in case of a burst occurring 
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on the line of pipe at a lower level. The pipes are laid to a 
| hydraulic gradient of 5ft. per mile, which, in a 36in. main, 
| gives a flow of something over 10 million gallons a day. The 
| gradient employed in the cut and cover work is 14ft. per mile, 
| while in the tunnels it is 1ft. to the mile. The cut and cover 
| portion of the aqueduct has been made large enough to carry 
| 30 million gallons a day, but most of the pipe work has only 
| been laid for 10 million gallons—that is to say, only one 36in. 
| main has been laid for most of the length. This is in 
| accordance with the policy adopted in the case of Liverpool, 
| Manchester, and Birmingham, At one portion of the line, 
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a 
TABULAR STATEMENT OF THE EXPENDITURE IN THE LOCOMOTIVE, CARRIAGE, AND WAGON DEPARTMENTS OF 
ENGLISH RAILWAYS. 

The half-yearly reports of the railway companies recently published have been unusually interesting, and in many respects unpleasant reading. Dividends 
have fallen and working expenses have risen. The following table sets forth in detail the cost of working and the receipts of the eleven principal railways of 
England. Our readers will find in the figures much that is worth thinking about. Thus, for example, we find that on the London and North-Western Railway 
worked with compound engines the consumption of coal per train-mile is actually higher than on any other line in the kingdom. As, however, the weights 
moved are not known, it may be that the cost of fuel per ton-mile is even less than on other lines. It will be seen that the southern railway companies are 
heavily handicapped by the price of coal. Thus, while the North-Eastern paid little more than 12s. a ton, the London, Brighton, and South Coast Company 
paid rather more than twice as much. Again, attention may well be paid to the small proportion which the direct traffic expenses bear to the whole receipts, 

It will be seen that the margin for saving in this direction, about which so much is said, is really small. 
HALF-YEAR ENDING 30TH JUNE, 1991. 
Locomotive department. | This is included 
& | Consumption Cost of working. ra Cost of repaire and renewals. ra of lth ’ 
- 1a of coal. ————7 = . : a2 |-—— ee 
Z- | 8. Se 38 . | Oil, tallow, an 
43 | &3% sil Cost | E es other preg 
Name of railway. Number| — Train- KS | S38 Train- Cost of of | | | 5 ws ; 
oO | miles Ss 28 — Per wes fuel | po | pas | Per Per | Per | Saga | 
engines. | i 3 2% engine. engine- train. | Pet to. Pl | Amount. | engine. | pao Amount. engine. = 855 | Bs 
| 23 2S mile. mile. mile. | | - — a? a Amoutt. | 38 
| 2 .- | | 33 | 34 
| | Bi | Ba |°s 
eat | in pace es Stes ees Cee eens eee) ees ese Sees wee] NY del | 
1. | 2 3. 4, b. 6. z. 8. % 10. ll. 12. ma] 15, 16. | 17. 18. | 19, 
| Ib. lo, | & @& | d £ £ a. d.| a. £ eae ee Se d. Se ie 
London and South-Western | 783) 8,557,360 72°46 | 27°54 | 11,674 33°71 47°31 23 8$ | 5°33 | 835,543 | 45715 4/941] 82,210 | 112 3 1/ 2°31] 11°72] 13,518 | 0-3 
South-Eastern and Chatham and Dover 728 6,376,090 76°31 | 23°69 9,445 | 43°28 61°08 20 3 | 6°53 326,387 | 448 6 8 |11'39| 97,456 | 183 17 4 | 3°40 | 14°79 12,820 0°45 
| | | | 
London, Brighton, and South Coast 494 | 5,122,876 | 80°85 | 19°15 | 10,370 | 38°99 52°04 | 24 2} | 6°73 230,238 | 463 1 5 |10°79] 74,409 | 15012 6) 3°48 | 14:27 8,876 | O-4v 
| | ae 
London and North-Western ... 2,984 | 24,038,001 54°24 | 45°76 | 8,056 50°29 | 72°28 | 12 8} ) 4°87 929,943 | 311 12 10 9°25 297,110 | 9911 4 | 2°97 | 12°25 45,30) | 0°45 
Great Western ... 2,028 | 22,186,985 50°18 | 49°82 | 10,910 43°66 51°33 16 7{ 4°87 817,750 | 403 4 7 | 8°85 | 351,368 172 5 2 3°80] 12°65] 24,137 | o-% 
Midland 2,655 | 22,158,028 | 40°64 | 59°36 8,346 | 46°35 65°23 12 47} | 4°33 880,400 | 331 12 0} 9°54 277,127 10! 7 7 | 3°00) 12°54] 33,695 | 0°36 
| | | 
Great Northern ... 1,312 | 11,098,215 | 51°33 | 48°67 8,459 | 50°37 65°75 14 2} 5-00 413,446 | 337 19 10 | 9°59 121,363 | 9210 1 | 2°62 | 12°21 23,875 | 0°52 
| } | 
Great Eastern 1,054 | 10,029,024 | 58°82 | 41°18 9,516 | 41°53 56°88 15 4} 4°44 845,613 | 327 18 1) 8°27 | 134,514 127 12 5 | 3°22 | 11°49 15,958 | 0°38 
Lancashire and Yorkshire 1,381 8,887,802 | 66°07 | 33°93 6,435 | 42°92 70°53 13 24 | 4°77 349,845 | 253 6 7/| 9°45) 100,062; 72 9 1) 2°70) 12°15 13,122 | 0°35 
North-Eastern 2,131 | 15,250,341 | 46°92 | 53°08 7,156 38°33 61°47 12 OF 3°97 601,585 282 6 0/| 9°47 | 296,778 | 139 5 4 4°67 | 14°14 32,403 | 0°51 
Great Central 963 | 6,642,778 | 42°91 | 57°09 6,898 | 47°49 68°30 12 7}? 4°85 239,162 | 248 7 0Oj| 8°64 110,555 11416 1 4°00 | 12°64 17,303 | 0°47 
Totals and averages ... 16,463 |140,848,280 | 58°25 | 41°75 | 8,555 43°36 61°38 16 1 5°03 5,499,912 334 1 7 | 9°37 | 1,912,953 | 118 0 5 3-81 | 12°68 | 241,133 | O41 
| | | 
Carriage department. Wagon department. Totals. Receipts. | Percent 
- _ - ————— — Total ee age of 
cost per working 
Name of rail Number Cost of Cost | Number | Cost of ne Total cost at 
Name of railway. Sameor | ote '6 Cost per erat Pe td nay Cost per oA Pocoetrierral| MM vcerihigan yee Per Per train- Os 
catia: gr | vehicle. “ rails. | cdeiites poston vehicle. —— cwand |XPenditure. FF im Seemapte. engine. mile. ; a 
| wagons. | wagon, t 
| H receipt 
20, 21. 22, 3. | 2. | 2. 2, 29, 30. 31, 32, 33. 3h. 
£ £s. d. d. £s. d. d. d. £ d. £ y s. d. 
London and South-Western ... 3,921 65,503 1614 1 1°84 12,991 118 10 0°70 2 “54 } 508,479 14°26 2,089,342 2850 4 104 14°34 
South-Eastern and Chatham and Dover’ 4,309 62,874 14 11 10 2°19 10,912 31,237 217 1 1°09 3°28 517,954 18 ‘07 1,946,789 2674 5 72 2661 
London, Brighton, and South Coast 3,147 55,795 1714 7 2°62 9,478 21,178 248 0°99 3°61 | 381,620 17 ‘88 1,420,373 2875 5 64 | 26°87 
London and North-Western ... 9,427 228,483 24 4 9 2°28 68,076 103,067 110 4 1°03 3°31 | 1,558,603 15°56 6,428,800 2154 5 4} 24 “24 
Great Western ... 6,569 144,052 2118 7 1°56 55,740 122,592 23 3 1°32 2°88 | 1,435,762 15°53 5,251,935 2590 4 8} 27 “34 
Midland 5,361 98,738 18 8 4 1°07 118,757 165,424 18 0 1°89 2°87 | 1,422,689 15°41 5,268,964 1985 49 27 00 
‘ | 
Great Northern ... 3,313 68,335 2012 6 1°48 37,356 72,409 ES 9 1°56 3°04 705,553 | 15°25 2,272,071 | 17382 4 1} 31°05 
Great Eastern 5,001 87,957 1711 9 2°11 24,487 3,211 23 6 127 3°38 621,295 14°87 2,400,972 | 2278 4 9h 25 ‘88 
Lancashire and Yorkshire 4,390 73,196 1613 6 1°98 28,931 53,179 116 9 1°43 3°41 576,282 15°56 2,528,751 1831 5 8} 22°79 
North-Eastern 3,915 131,505 | 331110 | 2°07 97,672 | 291,928 219 9 | 4°59 6-66 | 1,321,796 | 20°80 | 4,181,811 | 1962 | 5 5% | 31°61 
Great Central 1,494 31,996 21 8 4 1°15 25,949 52,3038 | 2 0 4 1°89 3°04 434,020 15°68 1,412,824 1467 4 3 30°72 
Totals and averages ... 50,847 | 1,048,431 | 2012 5 | 1:79 | 491,370 | 992,751 | 20 5 | 169 | 3-48 | 484,068 16°16 | 35,202,632 | 2138 5 0 | 264 
| | 
There- 


LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions 0) our 
correspondents. ) 





FREE TRADE AND PROTECTION. 


Sir,—Some four years ago I published, through the public Press, 
a challenge to the Cobden Club that Protection would give more 
employment, work, and wages than Free Trade, under a forfeit 
of a thousand pounds, my object being then, as now, to call public 
attention, and more especially the attention of the working-classes, 
to a question of the most vital importance to them, as it must 
eventually decide the future fiscal policy of the country, not of 
England alone, but of all countries. At that time no one was bold 
enough to accept my challenge ; but in the early part of this year 
Mr. H, Cox, the secretary of the Cobden Club, undertook to prove 
me to be wrong, and during the last six months we have had a 
lengthened correspondence, and after much controversy the final 
issue was embodied in my letter of August 7th, as follows :-—‘* Now 
once more and for the last time, suppose America imports iron 
from England in exchange, say, for cotton, or coal, but wishing to 
give more employment to her capital and her workers, puts on a 
duty, and to a great extent shuts out the English iron and makes 
it at home, and exchanges it for coal. In this brief statement you 
must see that America by Protection has gota new trade which she 
could not have without, by which she is enabled to employ more 
capital and labour than she could before. There is no disputing 
this, But you reply that the capital and labour so employed in 
iron making might have been employed in something else, say, 
bacon. But if you could employ the capital and labour in some- 
thing else, nothing would be gained by Protection. The very object 
of Protection is to give more employment, by creating and support- 
ing industries that you cannot have without.” Mr. Cox, in reply,» 
says:—‘‘ I admit that it is ary by means of Protection to 
develop particular industries, but [ hold that such development is 
only obtained at the expense of other industries that would have 
been developed if the State had stood aside.” 

But your readers will see that Protection can only give employ- 
ment to such industries as cannot exist without; if you could 
employ all your capital and labour without, there would be no 








occasion for it. But where is the country that can! I know of 
none. If for no other reason, the loss of bargaining power makes 


it abeolutely necessary for all countries. If silk requires the home | 


| trade protecting, cotton demands as loudly to be protected against | fore the supreme 


hostile tariffs. There is no industry that does not benefit by it 
directly or indirectly. 

That wise old Scotsman, Mr. Carnegie, tells us recently in the 
Nineteenth Century, that ‘a profitable home market is the strongest 
oe that can be used to conquer markets abroad,” and he 
farther tells you that by ‘‘ bettering the conditions at home ”—he 
means a duty, but dare not say so for fear of offending his 
American friends—‘ the greatest increase of British trade can be 
most easily effected.” He is quite right, for by placing a revenue 
duty—say nothing of Protection —on the hundred million of 
foreign manufactures now being thrown upon the home market to 
be sold at almost any price, a large revenue might be raised, and 
at the same time the British manufacturer might have a better 
chance to compete with his foreign rival. 

There is nothing, perhaps, that so much occupies the commercial 
mind at the present moment as the enormous and ever-increasing 
difference between the exports and the imports, and so far as one 
appears to have been able to explain how they are paid for. The 
pessimists say that we are living on our capital and sending 
securities abroad in payment, and the author of “‘ Drifting ” tells us 
in the Contemporary that we shall, if we go on, be bankrupts in ten 


years. 

Then, on the other hand, optimists say that imports are simply 
the measure of our national income; but then they are altogether 
at a loss how to account for such an enormous sum, as it cannot 
possibly be interest. The financial and statistical papers are daily 
full of the controversy, but without giving us any reliable informa- 
tion or explanation. Undoubtedly, it is a great puzzle. There is, 
however, no difficulty in showing that the pessimists are wrong, 
altogether wrong, as no nation, even if it tried, can spend more 
than its income. Individuals, of course, can and do, but the nation 
as a whole cannot. We may look upon the working-class as forming 
three-fourths of the nation, and their income consists of a weekly 
wage, so that they cannot spend more than their income, even if 
they tried, as no one would trust them. Capital, when not 
rewarded immediately, puts labour on half-time, and this, by 
reducing wages, at once reduces consumption. 

If that be so—and it must—I do not see where or how it is 
possible for a nation to spend more than it produces, ‘‘A nation, 
whether it consumes its own productions, or with them purchases 





from abroad, can have no more to spend than it produces. 
licy of every nation is to develop its own pro- 
ducing forces.” Then, as to the optimists, it is much more difficult 
to explain their position, as it is quite impossible to believe that 
imports are simply a measure of the national income, and if not 
that, what else can they be? There is the puzzle. But the 
position appears to me to be this, that the excess of a consists 
of two kinds, partly of John Bull’s revenue and partly on foreign 
account, so that if he imports a bale of wool from his estate in 
Australia, for which he has nothing to pay, being part of his 
income, and if he sells this bale, say, for a pound, and with that 
pound buys a bale, say, of cotton from the foreign importer, in 
that case no export is required either to pay for the bag of cotton 
or the bag of wool. From this we see that the bale of wool, being 
income, pays for the bale of cotton, which is not income, and by so 
doing extinguishes two pounds of imports with one pound, so that 
if our excess of imports should be a hundred and sixty millions or 
thereabouts, John Bull extingnishes the whole hundred and sixty 
millions, having only eighty millions of his own income. Un- 
doubtedly by far the largest portion of the excess of imports may 
be termed national revenue, and as such immensely enriches the 
country. Suppose we estimate it, at the least, at a hundred 
millions, that would leave, say, sixty for —— account ; we then 
see that the hundred millions of revenue would easily pay for the 
sixty on foreign account. This appears to me to be the true 
explanation of what is so difficult otherwise to understand. 

At the present moment there is another problem coming to the 
front, and very difficult to understand. As youare no doubt aware, 
I have on several occasions pointed out that our export trade had 
not increased a shilling in thirty years—last year there was some 
increase owing to coal and ships—and that during the last ten years 
we had lost ground at the rate of a million a year in our textile 
industries ; that is, we were exporting four or five millions less, and 
importing four or five millions more, losing at both ends, and that 
many others were anything but flourishing. Still, we have the 
very remarkable fact that labour, until just now, has not suffered 
at all, as last year was the best-paid labour year that was ever 
known, by millions. Can we then do without trade? It looks like 
it. Up toa certain point it is clear that we can. But when shall 
we reach the point where we cannot, as everything is tending that 
way! Let us hope that we shall be wise in time. Coming events 
cast their shadows before them, and it is now confidently rumoured 
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that Mr. Chamberlain at the next election will take the lead and 
ut before the country a fiscal policy that will command the enthu- 
astic support of all Imperialists, a policy that shall bind together 
io one great commercial union the scattered members of this vast 
Ha ee Traders threw up their caps and rejoiced because they 
thought that the late Mr. M’Kinley was becoming a Free Trader 
when he said: ‘‘ We should take from our customers such of their 
»roducts as we can use without harm to our industries and labour.” 
But that is just what we do not do, we do the reverse ; we admit 
everything free that will injure and destroy our home capital and 
Jabour, and then tax sugar and tea, which might come in free if we 
were only wise enough to tax the foreign manufactured goods that 
injure us. There I must leave it, as I am afraid to unduly trespass 
on your Space. MASHAM, 
Swinton, October 14th. 





THE METRIC SYSTEM, 


Sin, —Being of a disposition that is lazy when unnecessary work 
bas to be done, I naturally welcome the advent of anytbing in the 
form of a labour-saving device. : 

| am in the position of one who has to deal largely with the 
measurements relating to weight, size, cost, kc., which form the 
basis of the calculations and drawings which have to be made in 
the daily routine of a large drawing-oflice. For this reason I am 
glad when there is evidence of any movement towards something 
like a system of measurements that is simple and consistent. 
Were | in the enviable position of having all the calculations 
required made for me and put into my hands in a finished state, 
it is probable I should, like most of our chiefs, no longer care how 
the calculations were made as long as the correct result was pre- 
sented to me, unless, perhaps, I was in a hurry, when the 
advisability of having quicker and less cumbrous methods of pro- 
cedure would temporarily urge its claims, 

As a result of long experience in the kind of work which I am 
speaking of, it has been found that it is far more convenient, and 
also quicker, when obtaining areas, volumes, weights, &c., to 
reduce the heterogeneous measurements that are sent in to some 
common unit and decimals of that unit—say everything in feet and 
decimals of same—in order to multiply, divide, &c., os to 
the yards, feet, inches, again, to express the result, as required by 
custom, not common sense. It is, in effect, like some big railway 
line having the termini of one gauge, or rather of many gauges, 
while the intervening line is of another gauge. Goods going from 
one end to the other need to be twice transhipped. 

That this want of some simpler and more uniform method of 
expressing and dealing with quantities and prices is felt very 
widely, is proved by the fact that many contractors in reply to 
tenders, say, for woodwork, give quotations in shillings, and 
decimals of the same. Rates for work estimated for often are 
expressed in the same way. The more intelligent no longer give 
the weights of steelwork in tons, hundredweights, quarters, &c., 
but in tons and decimals. The same remark applies to breaking 
loads of test pieces of material. 

Only in rough and crude work is it possible to use the disjointed 
system of measurements now prevailing. When anything more 
accurate is required we’ have to return to the decimal division. 
Whitworth in his measuring machine did so ; the surveyor is com- 
pelled to do likewise ; the electrician does the same ; the scientist 
and the chemist are further examples. 

I have just stated some of the facts that occur in the draughts- 
man's everyday life, and have not trespassed into other domains of 
which my knowledge is not so complete. The deduction here is 
that, as a class, draughtsmen would benefit greatly by the decimal 
system. 

ys writing I have carefully avoided touching on any evidence 
adduced by previous correspondents, W. T. 8. 3. 
London, October 10th. 





Sin,—Your correspondent, W. Naylor, shows the difference in 
calculating the contents of 11 « 3 planks; which by the way, a 
builder does not need to do every time he orders such, 


(1) gh x 4x 12 x 10 = 10 274 cubic feet. 


(2) °3 x °75 x 35 =10°5 x °75, 
This last is the metric measurements modified. The first is the 
simplest to calculate in this case, 

If we wish to find the gallons pumped by a pump per minute 
into a tank which contains 37in. after an hour’s pumping, the tank 
being 24ft. by 6ft., we have 

12 x 60 ° 
= 37 
9} 
46} galls. per minute. 
On the metric system a similar tank might work out thus :— 
8 x 2 & 97 x 000 _ g- , 5 
Sears ————— = OF x § + 8 
100 x 60 
= 258°2 litres. 
The tank being 8 metres x 2 metres x 97 centimetres of water. 
The simplicity of 1000 litres against 6°23 gallons is off-set 
by ,°7,th metre. 

‘The power of an engine, as taken from an indicator diagram, is 
no easier calculated in metric measurements than in ours. The 
awkward number °7854 is not rendered more divisible on the 
metric system. Then, thouzh our square measure is erratic in 
detail, it lends itself to simplification in calculation. 144 square 
inches and 4840 square yards are very divisible numbers. 

Avoirdupois weight, though erratic in the length of its steps, is 
exceedingly suitable for simple calculations, the numbers 112 and 20 
being so divisible, and thus suitable for cancelling. 2240 is divisible 
by 2, 4, 5, 7, 8, while the French tonne = 1060 kilogrammes, is 
divisible by 2, 4, 5, 8. Unless, therefore, there are many fives to 
divide out, 2240 is the handiest number. The advantages of sim- 
plicity are not all on the one side. A glance at a comparative 
table of French and British measures will show the immense labour 
involved in a change of measurements built up us our indus- 
tries, literature, and legal documents are, on our present system. 
And for what! To further the exchange of engineering com- 
modities. For in regard to coal or scissors, the difference in weights 
and measures is slight compared with the monetary differences, 
What of them ? BEECHWOOD, 

October 12th, 


“Ik,—I have been following with interest the discussion in your 
columns on the metric v. the British system of weights and 
measures, and as one who has to work with both systems, I wish to 
say a word on the subject. I happen to be in the motor car trade, 
and have frequently to deal with the measurements of French and 
(erman manufacturers, and one noticeable feature in all their 
drawings and communications is, metres, decimetres, and centi- 
metres are very seldom used, and millimetres always. 

Now I think that is very good proof that our French and German 
neighbours have had experience in the liability to make mistakes 
in using their metric system, or they would not stick so persistently 
to the smallest unit in it in making their calculations, seeing the 
mass of figures it involves dealing with, 

I myself am in favour of a decimal system, but not the metric 
standard, though it would seem that most of your correspondents 
take for granted that the one is inseparable from the other. 

The relationship Letween our standards of inch, pound, and 
gallon, are too valuable, in facilitating short methods of calculation, 
to be lightly given up in order to adopt a foreign produced system 


of doubtful value, especially as I consider the countries still 





favouring and using our standards form as important a portion of 
the globe as the countries using the metric standards. 

I would say use decimals by all means, but do not take away our 
units, If, lke your correspondent, Mr. Naylor, there are any who 
prefer to measure in cubics instead of pints and gallons, let them 
use cubic inches ; the inch is as good as the centimetre, Further, 
Sir, with your permission I wish to utter a protest against what 
looks Jike a conspiracy of the teaching profession to force the 
metric system upon us whether we want it or not. I have in my 
mind a report, written by a University Profestor of Engineering, 
in which the data are given complete in metric units, but only 
sartly in British units, on the assumption, I suppose, that the 

ritish is of least value. 

That is only one case of many I have noticed, Sir, and I think itis 
time these teaching gentlemen were taught to do otherwise ; they 
ought to be instructed to make out their reportsin the units used 
in, and therefore of most value to, the country to which they 
belong. At present they make them out to benefit our foreign 
competitors. 

I am convinced that the great majority of practical men for whom 
professional reports ought to be arranged to benefit have neither 
the time nor the inclination to convert foreign measurements to 
those in which they are accustomed to think and work ; therefore 
when such reports are put into their hands they are simply 
thrown aside instead of being read and studied. 

14, Park-road, New Cross, 8.E. 

October 14th. 


J. JOHNSTON. 





FIRE THROWING FROM LOCOMOTIVES, 


Sir,—With reference to your description of the construction and 
working of Mr. Drummond’s spark arrester, which I had an oppor- 
tunity of examining on the locomotive exhibited at Glasgow, its 
effect on the constancy of the vacuum in the smoke-box should not 
be lost sight of. It acts to some extent as a brake upon the 
moving gases ; and the pulsations of the vacuum in the smoke-box 
will be toned down. In ordinary cases the pulsafions in the fire- 
box are somewhat less marked than those in the smoke-box, owing 
to the braking action of the tube resistance. I think this action 
will be easily followed ; but if example is needed, one may take 
the analogy of water flowing in gulps down a channel. If it is 
caused to flow through gratings the pulse becomes weaker and the 
flow steadier. 

Let us now consider the effect of this more regular flow of air 
through the fire, for this is what it results in. If the fire be care- 
fully observed while the engine is starting a heavy train, it is 
clearly seen that the fire-lifting occurs during each beat, which is, 
of course, what one would expect. What the maximum vacua— 
the peaks, so to speak—are at this time, probably no one knows ; 
but I have every reason to believe that they are frequently more 
than the equivalent of lin. of mercury. That fire-lifting and 
throwing should occur under such conditions should not be a matter 
of surprise. The time during which useful exhaust occurs is not 
more than one-fifth of the whole ; and as we take the average as 
given by the water gauge, we get, say, 6in. of water. If we could 
arrange to get a constant vacuum of 6in. instead of this pulsating 
one, we are bound to get better results, both as regards decreased 
consumption of fuel, which means that a lower vacuum may 
adopted and greater freedom from fire-lifting, for the following 
cogent reason :—Fire-lifting depends directly upon the difference in 
pressure above and below the fire, while the amount of air 
passing through the fire, on which depends the rate of combustion, 
varies as the square root of the difference of pressure above and 
below the fire. Thatis tosay, if we were to quadruple the fire-box 
vacuum, in any given case, we should have four times as much fire- 
lifting, but only twice as much consumption of fuel. It must be 
clearly understood that these figures are by no means absolute, and 
that they are greatly affected in practice. For instance, if a fire 
is already being forced, doubling the quantity of air i 
through the fire does not double the consumption of fuel, which 
blind theory would demand, This may be due toa sort of laziness of 
combustion—there is a limit to the rate of propagation of flame in 
explosive mixtures of gases—a flame may be ‘‘blown out.” 
Apologists of ‘‘intermittent draught” have asserted that the high 
and efficient rates of combustion attained by locomotives were due 
to the fact that as any individual piece of coal burned away, and, 
therefore, became smaller, it would be protected by an envelope of 
ash which retarded the contact of the oxygen with the carbon, and 
that such envelope was broken and carried away by this vibratory 
effect. But surely, much more would be done in this direction, 
if it is wortby of consideration, by the vibration of the locomotive, 
to which virtue is also ascribed the alleged shaking of steam 
bubbles from the boiler plates. 

I may, perhaps, be the more inclined to like your report of the 
steadiness of combustion in the cases under notice, owing to my 
wish to do away, as far as possible, with the pulsating effect of the 
locomotive blast. In this connection I am of opinion that with 
properly designed front ends it would be far more efficient to 
depend upon a constant live steam jet for the draught, and to 
make the exhaust so light as to reduce the back pressure on the 
pistons to a minimum, and to maintain a constant vacuum in the 
fire-box. This fire-box vacuum would be less than at present to 
do the same work, as explained above, and would cause less fire 
lifting. 

ya with a word or two on the inequality of smoke-box 
vacua, it must surely be clear that with Mr. Drummond's arrange- 
ment, wherein the inlets to the funnel have a so much greater area 
than usual, the speed of the local currents in the smoke-box is con- 
siderably reduced, causing the U-gauge readings to be less 
spurious, and consequently apparently more in accord with each 
other than is common, ALF, CoTTON, 

Manchester, October 8th. 





EXPRESS TRAINS IN GREAT BRITAIN, 


S1r,—Below will be found a complete list of all the express trains 
in Great Britain which have an average start-to-stop speed of 
54 miles an hour and upwards :— 














3 
Ss 
a i B22 
Railway. Train. From To = Time |55.4 
= oO - 
438 2 

a 

h.m. 

Caledonian .| 9.22 pm. | Forfar.. .. Perth .. ..| 82}' 0 33 | 59-1 
N.E. .. ..| 12.37 p.m. | Darlington, York .. . | 444! 0 45 | 59-0 
Caledonian.| 5.19a.m. | Stirling .. Perth .. + 33 0 35 | 56-5 
po --|5.25am. | Perth .. .. Forfar .. ..) 324; 0 35 | 55-7 

an -|568am. | Perth .. Aberdeen 89} 1 37 | 55-5 
G.N. .. ..| 341 p.m. | Grantham .. King's Cross. 106 1 54 | 55-3 
» ce c.| 9.19 a.m. Peterboro’ .. Finsbury Pk.| 73} 1 20 | 55-3 
» ++ «| 11.43a.m. / Grantham . Doncaster ..| 50} 0 55 | 55-0 
» «+ «| 945a.m. ‘ King’s Cross. Grantham . |,os! 1 55 | 54-9 
L. and Y. ..} 6.40, 10 30,) Liverpool Manchester..| 365 0 40 | 54-7 


11.10, 11.30} (Exchange) (Victoria) 





am., and 
9.45 p.m. 
“ --| 10.0 a.m.,} Manchester.. Liverpool ..| 364 0 40 | 54-7 

20,3.0,and| (Victoria) (Exchange) 

6 30 p.m. | 
G.W. .. ..|2.10p.m. | Paddington . Leamington .|106 1 37 | 54:3 
L. and 8.W.} 9.34 a.m. Okehampton Yeoford Jun.| 144 0 16 | 54-3 
L. and N.W.| 1.27 p.m. Penrith -. Preston... ..| 724) 1 20 | 54-1 
N.E. .. ..| 2.40 a.m.,| Darlington.., York .. ..| 44}) 0 49 | 54-1 

120, and 

106 pm. | 

> 











5 p.m. York . Darlington ..| 444 0 49 | 54-1 





From the above table, which has been carefully compiled from 





the October time-tables, it will be seen that the North-Eastern 
now runs the Caledonian very close in the matter of speed, while 
some really good running is provided by the Great Northern. The 
Lancashire and Yorkshire has now come forward as an express 
line, and gives us nine good runs over a very hard road, I hope 
the above will be of interest to your readers. 
Avondale-terrace, Middleton, BENJAMIN E, LIDDLE. 
October 11th. 





AMERICAN TARIFFS. 


Sir,—Your leading article in THz ENGINEER of 11th inst. is par- 
ticularly interesting now that the new President has announced 
his intention of carrying out the policy of his predecessor. One 
gathers from your article that by the new policy, which you sum- 
marily toute as one of ‘‘ reciprocal trade arrangements,” the 
door that has hitherto barred the way to so many European manu- 
facturers is to be opened a little wider. But although you adopt 
the pleasing title ‘‘ Reciprocity,” one looks in vain through your 
article for a definition of that blessed word. It might be inno- 
cently supposed that foreign nations were henceforth to be treated 
more fairly than hitherto, that is to say, more as they treat the 
United States in the matter of import taxes, and that therefore 
Great Britain would on such lines come out well when the details 
were arranged. Judging, however, from the past, such a system 
is not that which is intended. Reciprocity probably only means 
that the present normal prohibiting tariff will be relaxed to those 
who will grant a preferential treatment to the United States. 
If, for instance, Germany will let in American wheat or pork at 
lower rates of duty than Canadian or Russian wheat and New 
Zealand mutton, then German machinery and textiles will be 
admitted at lower rates than similar goods from Great Britain, who 
can give no reciprocal preference, because she admits all free alike. 
Your article suggests that a lowering of the American tariff may 
not be an unmixed blessing to this country. If my view is right 
it may inflict positive harm on us. As long ago as 1890 the United 
States endeavoured to divert to herself the purchases of mantufac- 
tured goods that the South American States made from Great 
Britain by threatening to increase the duties on coffee, hides, and 
diamonds, if preferentially lower duties were not conceded to her. 

I drew attention to this system of so-called reciprocity in the 
correspondence which THE ENGINEER published in October, 1892, 
and showed how it had failed, as Brazil and other countries still 
found it worth while to buy British goods. But now that America 
can make better goods than ten years ago, and is, as your article 
states, willing to sell them at cost, or even less than cost price, the 
new fiscal policy under its specious but misleading name, ‘‘ Recipro- 
city,” may work this country positive barm till the unholy combina- 
tion of protective tariffs and domestic trusts works its own cure. 
There are many readers of THE ENGINEER in the United States, and 
perhaps some of them may enlighten us by confirming or correcting 
the views here set forth. LEEDS TRADER. 

Leeds, October 14th. 


TESTING POWER GAS. 

Sir,—I should be glad of the assistance of any of the readers cf 
your paper in the following matter :— 

I want a simple, but fairly reliable, method of testing the quality 
of Dowson gas. I am concerned with a plant for supplying this 
gas, which is used for a variety of heating purposes. Asa general 
rule satisfactory results are obtained, but every now and then 
complaints arise from the users of the gas that it is not of good 
quality. Sometimes the cause of the complaints can be traced to 
carelessness on the part of the stoker ; at other times no explanation 
can be found, and no doubt complaints are frequently made when 
the gas is not at fault at all. 

It occurred to me that some simple method of testing the gas 
in the same way that boiler flue gases are tested could be devised, 
whereby the inflammable and heat-giving constituents of the gas 
could be separated from the non-intlammable constituents. I should 
not object to a method which necessitated the use of various 
chemicals for absorbing the different constituents and a graduated 
glass vessel in which the amounts absorbed could be measured. 

If this is not practicable possibly some very simple calorimeter 
method could be suggested. ANTHRACITE, 

Chelmsford, October 16th. 


REFRIGERATION IN THE NAVY. 


Sir,—Amongst the many ice-making machines supplied by us to 
the British Admiralty, we originally had orders to fit H.M.S. 
Centurion, but the machine we supplied for this vessel was 
ultimately allocated to another vessel. The report of a breakdown 
of ice-making machine on board the Centurion does not, therefore 
apply to one of our machines. J. AND E, Hatt, Liirep. 

23, St. Swithin’s-lane, London, E.C., 

October 12th. 





CHANNEL STEAMERS. 


Sir,—Referring to your article in last week’s ENGINEER on 
‘Channel Steamers.” The Calais-Douvres was sold to the Liverpool 
and Douglas Steamer Limited and not to the Isle of Man Steam 
Packet Company, Limited, as stated. James A. CLARKE, 

Douglas, Isle of Man, October 9th. 





DRIVING PILES IN HARD SAND. 


S1r,—May I ask if any of your readers have had any experiencs 
of driving piles in hard sand by means of the water jet? If they 
have, and could let me have some exact information on the subject, 
I should be extremely grateful to them. ’. F. 

Hull, October 16th. 








THE NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 


STEAM coal slightly easier, there being a scarcity of ready ton- 
nage. House coal is unaltered. Exports for week ending 12th:— 
Coal: Foreign, 62,990 tons ; coastwise, 13,402 tons. Imports for 
week ending 15th:—Iron ore, 8950 tons; pig iron, 2930 tons ; 
sulphur pyrites and phosphates, 1110 tons; cement, 330 tons; 
scrap, 60 tons ; pitwood, 4945 loads ; deals, 1527 loads. 

Coal: Best steam, 14s. 6d. to 14s. 9d.; seconds, 13s, 3d. to 
13s. 6d.; house coal, best, 17s.; dock screenings, 8s. 6d.; colliery 
small, 7s. 6d. to 8s. _ Pig iron: Scotch warrants, 53s, 6d.; Middles- 
brough, No. 3, 45s.5d. Iron ore: Rubio, 14s. 9d.; Tafna, 15s, 6d. 
Steel: Rails, heavy sections, £5 53. to £5 7s. 6d.; light ditto, 
£6 7s. 6d. to £7 7s. 6d. f.o.b.; Bessemer steel tin-plate bars, £5 ; 
Siemens steel tin-plate bars, £5 2s. 6d., all delivered in the district, 
cash. Tin-plates: Bessemer steel, coke, 15s, to 15s. 3d.; Siemens, 
coke finish, 15s. 3d. to 15s. 6d. nominal. Pitwood, 19s., ex ship. 
London Exchange telegram: Copper, £65 5s. Straits tin, £115. 








THE NicLausse BorLer.—As a consequence of the excellent 
performance of the Niclausse boilers of the Japanese cruiser 
Yaeyama, the Japanese Government has ordered the cruisers 
Niitaka and Tsiishima to be fitted with similar boilers, These 
vessels will have a displacement of 3500 tons, and a speed of 
20 knots. The first will be constructed at the arsenal of Yokosuke, 
and the second at Kure, 
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LIQUID FUEL AT SEA. 


THE s.s. Trocas has been completely fitted out for burning 


liquid fuel or coal. The system which has been adopted is 
that known as the Flannery-Boyd patent system, working 
in conjunction with Rusden and Eeles’ patent liquid fuel 
burner. The s.s. Trocas is an oil-carrying steamer, classed at 
Lloyd's, has recently undergone a special survey, and every- 
thing has been done to suit the vessel for burning Borneo 
liquid fuel. 

One of the greatest obstacles in the way of fitting old 
steamers or new steamers 
with liquid fuel oil-burn- 
ing arrangements is the 
difficulty of constructing 
suitable spaces to carry 


to allow the water being freely separated. Any water which 
may settle in the bottom of the tanks can at once be drained 
off. Each tank is madeof sufficient size to contain half a day’s 
supply of liquid fuel, so that while the liquid fuel is being used 
to supply the burners from one tank, the water is being 
separated from the liquid fuel in the other. Although 
the above system has been specially applied to this and 
other old steamers which the company have fitted up— 
and is, of course, applicable to new vessels also—where 





liquid fuel is carried in specially-constructed bunkers, 
or in the ballast tanks, as it is very frequently found that 











the fuel. Thanks to 
the enlightened policy of 
the Committee of Lloyd's 
Register, and their intelli- 
gent and scientific know- 
ledge, the difficulty in the 
way of fitting old or new 
steamers, and the arrange- 





Steam 
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ment of suitable spaces to 
carry liquid fuel, has been 
got over. Ordinary coal 
bunkers are, of course, not 
suitable for carrying liquid 
fuel, as the riveting and 
plating is not oil - tight, 
also special precautions are 
necessary to provide that 
the arrangements are such 
as to ensure safety in all 
conditions in different ar- 
rangements of working. 








1—ARRANGEMENT OF BURNERS 


—_—— 


the sole licensees for the Flannery-Boyd patent system 
and also the Rusden and Keles’ patent burners, the 
whole of the apparatus and appliances connected therewith 
being manufactured on the premises. Up to the present 
moment the Wallsend Slipway and Engineering Compan 

has fitted about fifty vessels with liquid fuel burnin, 
installations, a fact which we think has not been exceedet 
by any firm in this kingdom. Atthe present time they have in 
hand complete installations for no less than eight very large 
steamers, to be fitted on the same system as this vessel. Parti. 
cularnotice was taken of the special feature of the installations 
whereby coal or oil could be burnt at will, so that an owner 
could, at any part of the world, direct his steamer to use 
either liquid fuel or coal, whichever he might find econo. 
cal. The whole of the installation has been fitted up to 
the requirements of Lloyd’s Committee, and under the special 
supervision of the surveyors to that society. 

The vessel went on trial recently, and for a number of 
hours used oil fuel. Afterwards, in order to illustrate how 
easily the transformation could be made in the arrangements 
coal was used without stopping the machinery. The order 
being given to discontinue the oil fuel and to adopt coal, was 
carried out in a half of an hour’s time. This system js 
undoubtedly, an advance on the system of burning liquid oil 
fuel, and during the trial was a perfect success. 

The departure from the ordinary system in this case wag 
that two burners were used, the ordinary fire-bars being also 
employed, which, on using oil fuel, were covered with broken 
fire-bricks. This, when oil was used, becoming incandescent 
assisted very much in the perfect combustion of the oil,’ 

When it was decided, for the purpose of illustration, and 
to show how easily the system could be converted from oj] 
fuel burning to coal fuel burning, the broken fire-brick 
was raked out, and the fire-bars were cooled in half-an-hour 
without stopping the speed of the vessel. At the trial 
numerous gentlemen were present, all interested in this new 
departure. Amongst the company were Sir Fortescue Flannery, 
Mr. Boyd, Mr. Baggally, and representatives of many firms in 


The Fiannery-Boyd sys- 
tem, however, which 
has been passed by the Committee at Lloyd’s Register, has | liquid fuel contains a quantity of water, which must be 
overcome this difficulty, as the oil, if its flash point is 200 deg., | taken out before it can be satisfactorily burned in the 
can be carried in all the ballast tanks throughout the ship, viz., | furnace. Experience shows that this is a most important 
the fore and after peaks, the double-bottom ballast tanks | point in connection with all installations using oil as fuel for 
under the engines and boilers, the forward ballast tank | the production of steam. The settling tanks can either be 
adjacent to the fore peak and the fore and after cofferdam, | filled either direct from the deck or the forward liquid 


Fig. this country, and also from the North German Lloyd’s, and 
American-Hamburg Company, Lloyd’s Register, Tyneside 
firms, and other gentlemen interested in oil fuel arrangements, 
We have to add the oil used in the trial was Borneo, and 
that the trial in every way was successful and satisfactory, 

The vessel belongs to the Shell Transport Company, of 
which Sir Marcus Samuel is the managing director, and Sir 
Fortescue Flannery is consulting engineer. 





which are required by the Suez Canal regulations for oil pump placed in the 
forward end of a vessel, or from the after ballast tanks, or 
cofferdam, by means of two special pumps placed in the 
The liquid fuel gravitates, as we have men- 
tioned, from the settling tanks through suitable filtering 


steamers carrying liquid fuel in bulk. In our opinion the 


results which have been obtained during many years show | 
| stokehold. 


conclusively that the arrangements and the reports which 
were made by Sir Frederick Abel and Professor Redwood had 


fuel carrying spaces, by means of a 
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Fig. 2—STORAGE OF OIL FUEL IN 8.8. TROCAS 


no foundation for the difficulties which they anticipated. 
The great difficulty, of course, in carrying liquid fuel 
in these spaces is that a certain amount of water is left in 
a ballast tank due to the difficulty of completely draining 
the same. We are of opinion, and good reasons could 
be given if required, to show that the most volatile and in- 
flammable oils can be carried under suitable conditions. 
In ordinary ballast tanks, where liquid fuel is carried in the 
tanks, it may become mixed with water, which, on passing 
to the burners, may put out the light, and may 
cause explosion in re-lighting. It is, therefore, necessary 


4. 








arrangements, which form an important point in the 
system, direct to the burners, and is, by means of 
the burners, injected into the furnaces with a spray of 
steam. Each furnace is fitted with two burners. This 
is a departure of the Wallsend Slipway Engineering Com- 
pany of great value. The furnace arrangements are such 
that the complete coal-burning gear remains intact, so that a 
very special feature in connection with installation is that 
the system of either coal burning or liquid fuel burning can 
be resorted to at will. If the vesssel is burning liquid 


fuel, and it is found necessary from economical reasons to 


Fig. 3—OlL FUEL BURNER 


to get rid of the water, and the system known as 
the Flannery-Boyd patent, and which is fitted in this 
vessel, claims to do this in the following manner :— 
Two liquid fuel settling tanks of large capacity and special 
arrangements are placed in the ’tween decks amidships im- 
mediately adjacent to the boiler-room bulkhead. These tanks 
are fitted with all the necessary heating coils, draining 
arrangements, thermometers, glass indicators, and other 
fittings, in accordance with the‘Flannery-Boyd patent system, 
to enable the liquid fuel to be heated to asufticient temperature 





resort to coal burning, then it is only necessary to rake 
some broken fire-bricks from off the fire-bars and disconnect 
the burners and light a coal fire. In actual experience this 
operation can be carried on without stopping the vessel at sea. 
The whole operation on a large vessel can be carried out 
within an hour. Thes.s. Trocas is fitted with three large 
single-ended boilers, each with three furnaces and one 
multitubular auxiliary boiler with two furnaces, all of 
which are specially installed with liquid fuel appa- 
ratus. The Wallsend Slipway and Engineering Company is 


At the trial both Sir Fortescue Flannery and one of the 
partners, Mr. Samuel, gave some very interesting details in 
connection with the storage of oil fuel, which is now being 
made in all the ports on the high road to the East, so as to 
enable steamers to be bunkered. Some very interesting 
details were also given by these gentlemen of the new oil 
yield in Texas, and Sir Fortescue Flannery, in the course 
of his remarks, said that the supply of oil was so large in that 
district that in a very short time eight tank steamers could 
be loaded with oil in the course of each day. 

We illustrate in Fig. 1 the arrangements of the oil-burning 
fuel arrangements, the storage of the oil fuel in Fig. 2, and 
the burner which was employed in Fig. 3. 








ENGINES FOR DRIVING LARGE DYNAMOS, 


THE winter session of the Manchester Association of 
Engineers was opened on Saturday last, when a paper was 
read by Mr. Charles Day on “ Engines for Driving Large 
Dynamos.” For dynamo driving, he remarked, slow-speed 
engines had been almost exclusively adopted in America and 
on the Continent, but in England by far the majority of 
engines to be found in electric generating stations were high- 
speed. Our engineers had tackled the manufacture of high- 
speed engines to such effect that to-day no country in the 
world was producing high-speed engines equal to those 
obtainable here. On the other hand, one wondered why, 
if foreign builders of Corliss and drop-valve engines could 
do such a large trade in engines for dynamo driving, our 
builders of Corliss engines should have done so little. Was 
it that they lacked in enterprise, or had been too busy with 
other work, or was it that they foresaw the high-speed engine, 
and preferred not to invest their capital in the extensions 
which were necessary to enable them to take up additional 
Corliss engine work, the demand for which would not last? 
Referring to the increase in the size of plants, he observed 
that a few years ago a 500 horse-power engine and dynamo 
was considered large. To-day it was distinctly small, and 
about thirty electricity generating stations in Great Britain 
had engines of 1000 horse-power and upwards. Mr. Ferranti 
urged the advantages cf large units and high electrical 
pressures fifteen or sixteen years ago, and in 1887 com- 
menced the Deptford Station, where two 1500 horse-power 
engines, made by Hick, Hargreaves and Co., had been at 
work since 1888, and in addition to this, engines of 10,000 
horse-power were designed and partially manufactured, the 
dynamos being made by Mr. Ferranti. Unfortunately, the 
timidity of investors caused the abandonment of the 10,000 
horse- power sets ; but from comparisons he had made of the 
drawings and specifications of these with those of large sets 
now being made, he felt little doubt that had they been 
put to use they would have proved successful. Dealing with 
engines for continuous-current dynamos, he remarked that 
the best policy in regard to engines of large size seemed to be 
to run at speeds higher than was permissible with trip gears, 
though not high enough to introduce doubt as to sparkless 
commutation. With either single or multiphase alternating 
dynamos there were no commutation difficulties, and practi- 
cally any speed could be adopted. The advantages derivable 
from increased speed were :—Less floor space, and conse- 
quently less cost of land and buildings; cheaper dynamos 
and engines; better turning movements. On the other 
hand, there was the greater throwing about of oil, increased 
tendency to vibration, difficulty in securing automatic ex- 
pansion, and necessity for more perfect lubrication. Mr. 
Day then described, with the aid of illustrations, how these 
difficulties had been faced in the Ferranti cross-compound 
vertical engine, dealing particularly with the method of 
enclosing, lubricating arrangements, the system of grid 
valves, the valve gear, and governing devices, ; 

In the discussion on the paper, Mr. Alfred Saxon said 
England might congratulate herself that, as regards high- 
speed engine practice, she was not behind any other country, 
but pretty well in the front. Mr. A. V. Coster referred to the 
advantages of gas engines for dynamo driving. These were 
now being made in large powers, and, with further develop- 
ments, would probably come into close competition with the 
steam engine. Mr. Wells remarked as to the limit at which 





the action of the trip gear must be set—that, with heavier 
gear, the tripping must be at a slower rate. 
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CONTINUOUS WATER SOFTENING. 





Ix the following article we propose describing two 
apparatuses, devised for the purpose of softening water by a 
continuous process, which have been brought to our notice. 

\ number of installations for softening water by means such 
as these are at work, we are informed, satisfactorily at various 

slaces both in this country and on the Continent. Before 
describing the actual machinery employed, a word or two as 
to the general principles involved 
may be of interest. Jur readers 
will be aware of the usual method 
of softening and purifying water 
py the addition of lime water in 
cypjunction, perhaps, with car- 
ponate of soda. The hardness of 
water is caused principally by cal- 
cjum and magnesium salts. The 
calcium salts are in the form of 
bicarbonate and sulphate of cal- 
cium. Bicarbonate of magnesium 
also appears. The bicarbonates 
are fairly soluble, but the simple 
carbonates are so little soluble 
that they may, for practical pur- 
poses, be described as insoluble. 
he dissolved bicarbonates of cal- 
cium and magnesium may readily 
be expelled from the water by the 
addition of a solution of quick- 
lime. This removes a portion of 
the carbonic acid from the bicar- 
bonates, forming the simple car- 
bonates, which appear in a very 
fine insoluble powder and render 
the water turbid. When this 
powder has subsided the water is 
clear, and to a considerable degree 
softened. The sulphate of lime 
is got rid of by the addition to 
the water of a solution of car- 
bonate of soda, which causes a 
double decomposition, sulphate of 
soda, and carbonate of calcium 
being formed, the latter being de- 
posited in the same manner as 
that already described, while the 
former remains in solution. These 
processes have, of course, been 
well known and practised for a 
long time. They are employed 
most usually in this country in 
connection with settling tanks, 
the purified water being drawn off 
when the milkiness caused by the 
carbonate of calcium in suspension 
has subsided. A number of tanks 
are used, so that a supply of 
softened water may be more or less 
continuous —several tanks being 
in various stages of settlement 
while one is being drawn from- 
but this system can in no sense 
be called absolutely continuous, 
as the two which are now under 
consideration claim to be. When 
using tanks the time of settlement 
is protracted. Thus a particle will 
take, under ordinary circumstances, some six hours to travel 
downwards through a depth of 3ft. It is obvious that if this 
3ft. be divided up into a number of different layers the 
clearing will take place proportionately more quickly. 


This is exactly what has been done in the two systems which | 
we are just about to describe. Take the first of these, for | 
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Fi2. 1—THE DESRUMAUX PURIFIER 


example. It is known as the “ Desrumaux,’’ and the London 
—- of the company which manufacture it are at 5, Queen 
timteroger The accompanying illustration—Fig. 1— 
bs l serve to give an excellent general idea of the construc- 
be of the apparatus. There is a central vertical tube inside 
A Ircular tank. Round the central tube, and reaching to 
e inside of the larger tank, are convolutions of sheet metal 





placed at an angle and a short distance apart, so that 
water supplied to the top of the central tube and issuing 
from its bottom must, in its upward course to the overflow, 
travel round the convolutions. It is stated that by the time 
it reaches the top the whole of the matter in suspension has 
been deposited. The apparatus is self-contained, doing its 
own lime and carbonate of soda mixing, and regulating the 
amounts of these added to the water to be purified in pro- 
portion to the amount of this water. 
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Fig. 2—THE BEISSEL PURI-IER 


The second apparatus, the invention of Herr W. Beissel, of 
55, Beresford-road, N., is very much on the same lines as the 
foregoing. As will be seen from the illustrations, Figs. 2 and 
3, the water has a number of alternative paths, all of the 
same length, instead of a series of convolutions where the 
possible paths are of varying length. Fig.3 represents a cross 
| section of the purifier proper, and Fig. 2 a general perspective 
| view of the wholeapparatus. There is the same central tube, 
| a, as in the other system, which rests on a grating 1. This 
| grating also extends to the sides of the inverted cone, forming 
































Fig. 3-THE BEISSEL PURIFIER 


the bottom of the main tank. Outside the central tube are 
fixed in a tier, one above the other, a number of funnel-shaped 
divisions. These are so arranged as to form conical annular 
spaces of equal size through which the water can circulate. 
The object aimed at is to have every path for the water of the 
same length, for example, the paths represented by the dotted 
lines, m, 0, p,q; m,7r,s,q'; m,n, v,q*. There is thus no 
chance of any stagnation, the whole of the water being in mo- 
tion, and since there are no paths of progress which are shorter 
than others, the whole mass of water is equally dealt with, 
and, it is claimed, even and efficient results are obtained. The 
deposit of the insoluble carbonates and other foreign matter 
collects on the inclined surfaces, gradually slips down these, 








conglomerating as it goes, and falls down on to and through 
the grating /, attracting numbers of particles to itself in its 
passage. Care has to be exercised in adjusting the flow of 
water so as not to exceed the capabilities of the apparatus, 
but when once adjustment has been made the process of puri- 
fication is said to be continuous, the water coming away per- 
fectly clear. Of the actual relative efficiency of these two 
systems we are unable to give any personal opinion. We can 
merely put before our readers the facts which have been pre- 
sented to us. 

There are several features which are shared by both systems, 
and which are of considerable interest. They are so nearly 
alike in both cases that if we describe the apparatus as applied 
to one purifier this will be sufficient. In Fig. 2 the pipe g is 
the supply of hard water, or of water which it is desired to 
purify—for it is claimed that other impurities than the lime 
and magnesia salts are removed from the water in the course 
of the process. This pipe g supplies water to a water-wheel c, 
and also through a cock and pipe e to the lime-mixing 
tank f. The main volume of water—that which drives the 
water-wheel—is then led into the tube a by the pipe shown, 
the amount passing through the pipe e being directly pro- 
portional to this. The tank b holds a solution of carbonate of 
sodium, and the arrangements indicated by h andi, which 
are worked by floats, automatically determine the amount of 
chemicals which are to be added to the water—the amount 
being accurately regulated in direct proportion to the amount 
of water flowing. Ifthe water is cut off, then the supply cf 
chemicals is cut off also. Thelime mixture is made by means 
of the stirrer worked through the bevel gearing by the water- 
wheel, and it flows from the top of f into the tube a. The 
cocks x and & are for removing sludge from the lime mixer 
and water purifier respectively. The action of the apparatrs 
is simple. Enough lime is put into f to ensure a solution of 
proper strength. The soda tank bis filled up to a certain mark 
with water, and a given quantity of thesalt added. The cocks 
k and x are opened for a short time to let out the sludge 
formed during former operations, apd all is ready for further 
work. The water is then turned on through the water-wheel, 
and the apparatus works automatically till the soda tank is 
emptied—this may be arranged for a day or some such period 
of time. It is claimed that the replenishment of this tank 
and of the lime mixture, together with the flushing out of the 
sludge constitute the only attention which the apparatus 
requires, and that for lengthened periods it may be left to 
itself. 








AMERICAN GRAIN WAREHOUSES OR 
ELEVATORS. 

Tue Harbour Commissioners of Montreal, Canada, 
recently directed their engineer, Mr. John Kennedy, 
M. Inst. C.E., to examine and report upon the systems of 
construction of the large grain warehouses or “ elevators” 
at some of the principal American cities and the ports on 
the Great Lakes, as it is intended to enlarge greatly the 
grain facilities of the port of Montreal. This report is 
given herewith :— 

The grain elevators examined were in the cities of Duluth, 
Minneapolis, Chicago, Cleveland, and Buffalo, all in the United 
States, and they comprised examples of all the chief types 
of elevators of wholly fireproof materials which are known to have 
been built, or are being built, in North America. 

For convenience of description and consideration the elevators ex- 
amined may be devided, as regards bin construction, into four types, 
First, those having rectangular grain bins built of steel plates ; 
second, those having cylindrical bins, commonly called tank bins, 
built of steel plates ; third, those having cylindrical bins built of 
tiles strengthened with steel hoops; and fourth, those 
having cylindrical bins built of concrete strengthend with steel 
h 


oops. 

Of the first type, or those having rectangular steel bins, a 
notable example is the ‘‘Great Northern” elevator at Duluth. It 
is of 3,000,000 bushels capacity, and is the largest and amongst the 
first of its kind. The bins are 1]4ft. 9in. square by 85ft. high, 
holding 14,500 bushels, except a few which are of two-thirds, half, 
or quarter capacity. The bins are arranged in siraight rows 
lengthwise and crosswise, and they are formed of steel plates of 
such lengths as to reach from corner to corner, the corner junctions 
being formed with four angle bars and riveted fastenings. The 
plates are stiffened by angle bars riveted to each side and by fiat 
tie bars reaching across the bins, placed edge up. For the smaller 
bins, the space of two standard bins is divided into three, one is 
divided into two, or oneintofour. The bins have steel plate hopper 
bottoms at suitable height for allowing cars or railway wagons to 
pass beneath, and they are carried on steel columns reaching 
through the ground floor to foundation piers beneath. The floor 
which covers the heads of the bins and the next above it are, for 
some unexplained reason, of wood plank on steel joists, but all 
other floors are of steel or other fireproof materials. There is no 
framing or walls surrounding the bins, but they are protected from 
the sun and weather by corrugated iron sheeting attached to them 
in such way as to give a 6in. air space all round between the 
sheeting and the outside plates of the bins. The framing of the 
building above the bins is of steel covered with iron sheeting and 
fireproof roofing. The elevator legs and heads, the garners, 
weighing hoppers, and spouting, are all of steel. With the 
exception of the two wooden floors, the wooden casings and frames 
of the cleaning machines, the elevator belts, driving ropes, and a 
few small wooden sills for machinery, everything worth noting, of 
both building and machinery, is of non-combustible material. 

The elevator is fitted for receiving from railway cars and 
delivering into large vessels. For receiving it has two tracks or 
lines of rails extending through the building lengthwise and hold- 
ing nine cars each, and for delivering it has telescope spouts 
supported by cranes and convenient tackle. The machinery is all 
of the most improved description and largest capacity, and is 
driven by electricity. 

The construction of the elevator was commenced about two years 
ago, but owing to delays in obtaining steel and difficulties incident 
to a novel character of construction, it is hardly yet completed. 
About a fourth of the bins and machinery have been in use, ard 
are found to work well, and the remainder are very nearly ready 
for use. 

At Minneapolis, U.S.A., there are also examples of elevators 
having square steel bins, in which the square bins are essentially 
the same as those in the ‘‘Great Northern ” elevator of Duluth, 
but the Minneapolis elevators, as a whole, differ from the ‘‘ Great 
Northern” in having only part of their storage capacity in square 
bins and the remainder in round bins. In the ‘‘ Pioneer” steel 
elevator of Minneapolis, for instance, finished about a year ago, 
and of about 1,200,000 bushels capacity, there is a central working 
house, which contains the receiving and delivering machinery, 
which is fitted with square steel bins, but they are of only 
200,000 bushels aggregate capacity, and the main storage capacity 
of the elevator is in ten circular steel bins of 100,000 bushels 
each, arranged in two annexes of five bins each. The square bins 
of the ‘‘ Pioneer” are built and supported in substantially the 
same way as those of the “ Great Northern,” but their outer sides 
stand open to the weather, without walls or sheeting of any kind. 
In the working house containing the square bins the ground floor 
is of concrete, and the upper house floors, frames, and sidings 
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are of steel. Everything about the whole elevator and annex 
bins is of non-combustible material, except the belts and cleaning 
machines, 

Another Minneapolis elevator, of 1,800,000 bushels capacity, 
under construction, is to be of practically the same construction 
as the ‘‘ Pioneer,” except that the tank annex is to be all at one 
end, and everything but the belts will be non-combustible. Even 
the cleaning machinery will have steel casings and frames. The 
elevator is notable as being mainly owned by its builders, who are 
known as elevator builders of great skill and experience, and who 
may be considered as building that which their skill dictates as 
best suited the requirements of the place, and most likely to be 
profitable as a venture. 

Of the second type of steel elevators, or those having circular 
bins of steel plates, amongst the early examples are the ‘‘ Electric” 
elevator at Buffalo and the Canadian Pacific Railway elevator at 
Fort William, Canada. Later examples are the ‘‘Great Northern,” 
of Buffalo, and the storage annex of the ‘‘ Pioneer ” steel elevator 
at Minneapolis, and the latest are the American Linseed Company’s 
and the Buffalo Elevating Company’s elevators under construction 
in Buffaio, and the annex of another under construction in 
Minneapolis. In all of these, except the ‘‘Great Northern” 
and the Buffalo Elevating Company’s under construction in 
Buffalo, the bins are simple cylindrical tanks built of steel 
ep and placed in rows with their bottoms at ground level. 

he grain is taken in from grain steamers or railway cars by 
machinery placed in a house at the end of the rows or groups of 
bins, and is sent to the bins by overhead conveyors which carry 
and drop it into any desired one. Beneath each row of bins is also 
a conveyor by which the grain is carried from any bin back to the 
working house, where it is elevated and shipped or re-stored as 
may be desired. The bins are roofed overhead, but the sides are 
not covered. In the Buffalo examples the bins are of various 
sizes, but in those at Minneapolis they are all of about 50ft. 
diameter and 100,000 bushels capacity each. 

In the ‘‘Great Northern” elevator of Buffalo the circular bin sys- 
ter is quite differently treated. In it the bins are all supported on 
steel columns with their hopper bottoms at about the usual spouting 
height above the ground floor, and the elevator legs and working 
machinery, instead of being all at one end, are distributed througb- 
out the house, and the grain is spouted from the bins to the boots 
and from the heads to the bins as in ordinary elevators. There 
are thirty circular bins of about 394ft. diameter and 75,000 bushels 
capacity each, and in their inters s are twenty-seven circular 
bius of about 154ft. diameter and 12,000 bushels capacity. A 
number of the irregular shaped interspaces formed between the 
small and large cylinders have been further utilised by connecting 
the cylinders by steel plates, thus making little bins of about 2000 
bushels capacity. The bins are housed around by steel framing and 
sheeting, and are surmounted by the usual upper storeys and cupola 
for containing the elevator heads, spouting, weighing hoppers, &c. 
The elevator has a storage capacity of about 2,600,000 bushels, and 
it is fitted for receiving from vessels and for delivering to railway 
cars on tracks outside the house. 

In the elevator of the Buffalo Elevating Company—practically the 
Lehigh Valley Railroad Company—the round steel bin system is 
being skilfully used in still another way. It is yet in the early 
stage of construction, but it is intended to be a working and 
storage house for receiving from Lake steamers and delivering into 
canal boats and railway cars. The circular bins are supported on 
steel columns, with their bottoms at spouting height above the 
ground floor. They are 154ft. diameter by about 70ft. high and 
— a foot apart, which gives circular bins of about 10,500 

ushels capacity and interspaces of about 5000 bushels capacity, 
which are utilised as bins. 

The third type of fireproof construction, or that in which the 
binsare of tiles, has thus far been used only for storageannexes, and 
the only examples seen are two in Minneapolis. In these the bins 
are circular, of 50ft. diameter, and 100,000 bushels capacity each ; 
their bottoms are at ground level, on concrete foundations, and 
they are filled and emptied by conveyors overhead and underneath. 
The walls of the bins are of specially moulded glazed hollow tiles 
laid in two thicknesses, with steel hoops built in to resist the 
internal pressure of the grain. Only the inside of the bins is used 
for storage ; the interspaces are not utilised. 

Of the fourth, or concrete type, there is only one example, and 
that is an untinished elevator at Duluth. The bins proper are 
being built of circular form, and in rows at about 4ft. clear dis- 
tance apart, with connecting walls to separate the interspaces. 
The bins are 50ft. diameter and 100,000 bushels capacity, and the 
interspaces, which are also intended to be utilised, are of about 
30,000 bushels capacity each. The walls of the bins are of high- 
class concrete, 12in. thickness at the lower part, and about Qin. at 
top, and they are strengthened by steel hoops and diagonal 
wire lacing, built in. The bins are being roofed over, but they 
are to have no housing around them. 

It is obvious, on considering the main characteristics of the 
elevators described, that the new materials which have been 
adopted in order to make them fireproof have in great measure 
governed the larger features of the elevators, as well as the 
details of construction. When wood alone was used, the rect- 
angular plank bin was so clearly the best that no other was used, 
and the limitations of the material and mode of construction 
practically limited the general arrangement to groups of rect- 
angular bins of 15,000 bushels or less capacity each. Bins of 
such material and size have the advantage of suitability for the 
storage of grain of all sorts and conditions, and lots of all usual 
sizes ; but being of inflammable material, the risk of fire made it 
prudent to keep the aggregate capacity of the group, or single 
elevator building, to something like a million bushels, On the 
other hand, steel, the first and most generally adopted material 
for wholly fireproof elevators, is best suited to the construction of 
bins of large size—of, say, 100,000 bushels capacity, and of circular 
shape, and being fireproof, they may be safely grouped to give 
any required aggregate capacity. In early examples of steel 
elevators the bins were, therefore, made circular, chiefly of 
large capacities and with bottoms at ground level; but this 
arrangement is unsuited to the storage of grain in small lots, 
and it involves the use of grain-handling machinery of very 
limited capacity, and gives limited freedom in changing heated 
grain from bin to bin. Its main advantages are economy of 
construction and freedom from fire risk, 

An improvement in the circular bin system which eliminates 
some of its most serious defects was that adopted in the ‘‘ Great 
Northern ” at Buffalo, by raising the bottoms of the bins to spout- 
ing height above ground, putting small round bins in the spaces 
between the large. and making bins of the remaining interspaces, 
and by suitably increased working machinery of ordinary type. 
A still further and, for most conditions, the best development of 
the circular bin system is that on the Buffalo Elevating Company’s 
elevator, in which the bins are only about 11,000 bushels capacity 
each, with utilised interspaces of about half the capacity, and all 
at high level, so as to be served by ordinary working machinery. 
While the circular bin system was being thus developed, a more 
radical departure was made in the use of steel by discarding the 
circular bin altogether, and reverting to square bins of moderate 
size, placed at high level, and served by ordinary machinery 
enclosed by steel housing ; or, in other words, in using steel in such 
a way as to make an enlarged and improved copy of the best 
features of wooden elevators, while avoiding their inflammability. 
A compromise type suited to certain requirements, and of moderate 
cost, is that cf the ‘‘Pioneer” elevator in Minneapolis, in which 
there is a working house with square steel bins of convenient size, 
and an annex of large circular steel bins to make up the total 
required storage capacity. 

The tile and concrete systems are obviously the outcome of 
efforts to obtain suitable material, other than steel plates, for the 
construction of incombustible bins. Thus far, the bins under both 
systems have been only of large size and circular form, and seated 





at ground level, and they have therefore the same limitations 
as to use as have steel bins of the same size and form. 

As regards the action of the various fireproof materials upon the 
grain in contact with them, and the sufficiency of the materials 
to bear the strains of service, experience is short; but so far as 
it goes, indicates that none of them do any harm whatever to 
the grain, nor are*they harmed by grain in any condition. It 
was at one time feared that steel bins might sweat, or heat the 
grain, but nothing of the kind has taken place. For the resist- 
ing of load strains, steel bins can, of course, be made of any 
required strength ; and tile bins, as built and used, have proved 
to be of ample strength. Some of the newly-built concrete bins at 
Duluth failed on a test made by filling an interspace with grain, 
but the failure has not deterred the owners and builders from 
continuing the building of the other bins required to make up the 
full intended number. 

In applying the information thus set forth to the case of the 
proposed Montreal Harbour elevators, the following are the main 
questions which arise, and the ways in which, in my judgment, 
they should be met. The questions are, for convenience, worked 
out for one elevator of a million bushels capacity, but the reason- 
ing is applicable to other capacities and more elevators. 

First, as to whether the elevator building be built of wood or of fire- 
proof materials. The question obviously touches both the owner and 
the user, and itssolutionsasregards both may by made on the following 
assumptions :—A million-bushel wooden elevator will cost, without 
wharf conveyors, say, £60,000, and its insurance rate may be taken 
at about 24 percent. One of fireproof materials will cost about 
£80,000, and on it there need be no insurance. The interest on 
first cost will be, say, 34 per cent. per annum, and alike for both 
kinds of elevators. An elevator, like all other plant used in trade, 
will soon become obsolete, because of changing conditions, and must 
be practically rebuilt or replaced long before worn out. A renewal 
fund should therefore be set aside, which at, say, 34 per cent. 
yearly compound interest, will provide for total renewal in, say, 
twenty-five years. Such renewal fund will be equal to 2 ‘9 per cent. 
per annum on the first cost. Maintenance and working expenses 
will about balance in the two kinds of buildings, and need not be 
taken into account. The average storage term of grain taken into 
the elevator for storage during navigation season, apart from that 
merely transhipped, may be taken at ten days; and the grain 
insurance rate for that term in a wooden elevator may be taken at 
0°25 per cent. Probably no insurance need be carried on grain in 
a fireproof elevator, but in case it should be required by banks 
making advances, it would be about 0°05 per cent. For winter 
storage the term may be assumed at two months, for which the 
insurance rate would be about 0°75 per cent. in a wooden elevator, 
and 0°15 per cent. if demanded in a fireproof one. The owner's 
yearly investment and insurance expenses will then be :—For a 
wooden elevator : Interest, 34 per cent.; renewal fund, 2°9 percent. 
insurance, 24 per cent.; total, 8-9 per cent. on £60,000 ; first cost 
per annum, £5340. Fora fireproof elevator: Interest, 34 per cent. ; 
renewal fund, 2°9 per cent.; insurance, none; total, 6°4 per cent. 
on £80,000; first cost, £5120. Difference per annum to owner in 
favour of fireproof elevator, £220. 

The grain shippers insurance charges will be :—With a wooden 
elevator, for summer ten-day insurance, 0°25 per cent.; for winter 
sixty-day insurance, 0°75 per cent.; with a fire-proof elevator, for 
summer ten-day insurance, 0°05 per cent.; for winter sixty-day 
insurance, 0°15 per cent. 

The results of the estimates would, of course, be changed by 
change in the assumed data, but it is clear that a fireproof 
elevator would cost the Montreal Harbour Commissioners no more 
per annum than would a wooden one, and it would save to the 
shippers who store in it about four-fifths of their storage insurance. 
This conclusion is confirmed by the fact that almost all elevators 
built within the past two years are of fireproof materials. It is 
therefore recommended that any elevator built by the Com- 
missioners for general use be made fireproof. 

Secondly, the chief requirements to which an elevator for the 
central part of the harbour should comply as regards its machinery 
and storage arrangements. It must, of course, be placed and 
equipped so as to take in grain from canal boats and railway cars, 
and to deliver to, say, four ships at any of ten berths, and also 
deliver to harbour lighters; and it should perform any or all 
operations separately or together. Grain shipments through 
Montreal are usually made up of small lots, whose identity must 
be preserved, and the elevator bins should therefore be of small 
size, say, about 12,000 bushels capacity each. These conditions 
would on the whole be best fulfilled by an elevator resembling the 
‘*Great Northern” of Duluth in its main features, but greatly 
reduced in size, and modified in structural details. 

Thirdly, the materials of which the bins should be built. For 
the fulfilment of the foregoing requirements steel would be 
altogether the most suitable and economical material. 








AMERICAN NOTES. 


(From our own Correspondent.) 
New York, October 2nd. 

THE quarterly meeting of the United States Steel Corporation, 
held October let, showed average annual earnings at 100,000,000 
dols. It was shown tbat the mills were crowded with work, 
and the statement is given out that steel rails will continue 
through the winter at least at 28 dols. per ton. Charles M. 
Schwab is now absolute owner of the Bathlehem Steel Company, 
and no known negotiations are pending with the Cramp- Vickers- 
Maxim Syndicate. The present iron and steel situation is in some 
respects alarming, because of the possibilities of advances, which 
would have an unsettling effect on the entire industry. There isa 
possibility that consumers in all lines may begin to order heavily 
for next year’s demands. It is a question, in view of the present 
oversold conditions, whether the mills can meet the incoming 
requirements without a general marking up of prices. The rail- 
roads are enormous buyers for all manner of equipment. Recent 
railroad combinations have been followed by the unfoldment of 
plans which mean a heavy drain on steel making capacity and 
equipments, from rails and locomotives down to bolts and ties. 
Another strong factor is the implement industry. The expan- 
sion of agricultural capacity is such that implement-making 
capacity is generally expanding, and material is being contracted 
for at an unusual rate. The steel strike reduced stocks, and left 
the market bare. Pipe line requirements, the demand for mining 
machinery and equipment, the pressure from tool and machine 
shops and shipyards, when aggregated constitute a very important 
factor in the steel problem for the coming year. A copper crisis is 
on, and it looks as though there would be a reaction in prices. 
German depression lessened demand. Exports fell last year from 
90,000 tons the first half to 70,000 tons the second half. Prices 
have been far above the normal, and it will be to the advantage of 
all concerned if a drop of 3 or 4 cents per pound be made. The 
crude iron makers find that a production of 300,000 tons is not 
enough. An investment of 50,000,000dols. is now being made in 
independent plants. The following sum may show the cost of new 
plants recently erected or about to be erected :— 


Dols 
Union Steel Company's plant at Donora 16,000,000 
Crucible Steel Company's improvements 6,000,000 
Independent tube mills... .. «. «2 «+ +» _ 2,000,000 

Sheet and tin plants .. .. .. .. -- «+ «+ 10,000, 
Sharon Steel Company... .. .. .. -- «- «+ _ 2,000,000 
United States Steel Corporation improvements .. 10,000,000 
Colonial Steel Company .. .. .. « +» «+ 1,000,000 
Minor enterprises .. 2... «2 ee oe 3,000,000 
50,000,000 


The following summary shows the new tube mills which are 
being erected, or have been completed by independent ccn- 
cerns :— 

Eastern Tube Company, Zanesville, Ohio, three lap-weld mills, 








one butt-weld mill ; daily capacity, 500 tons; employs 500 men, 

Wheeling Steel and Iron Company, Wheeling, W. Va., three 
mills ; capacity, 240 tons daily ; will start January lst with 350 
men. 

Carnegie Tube Company, Carnegie, Pa., will start November st 
and turn out 60 tons daily with 125 men. : 

Alabama Tube and Iron Company, Helena, Alabama, will start 
November Ist with 125 men ; capacity, 60 tons daily, 

Longmean Iron Company, Conshohocken, Pa., starts November 
Ist with 125 men ; capacity, 60 tons daily. 

United States Tube Company, Buffalo, N.Y.; capacity, 80 tons : 
will employ 200 men ; December Ist. ; 

The Stenbenville-Youngstown Iron and Steel Company, two 
plants ; daily capacity, 300 tons each ; will employ 600 men, 








THE IRON, COAL, AND GENERAL TRADE§g 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

THERE is a cheerful feeling all round and the winter seems likely 
to be a satisfactory one, The members of the Strip Association 
and also of the Unmarked Bar Association quoted this—Thursday 
—afternoon on ’Change in Birmingham the new figures to which 
these materials have been brought by last week’s advances of 5s, for 
bars and 2s. 6d. for strip. The new £7 official figure for unmarked 
bars brings this class of iron to a level which some makers have 
been obtaining for some little time past, but there are other cases 
in which less has hitherto been taken, and the stand which the 
association has made will doubtless strengthen the hands of manu- 
facturers in these last instances. Unfortunately, this department 
of trade is so widespread and the individual position of the 
firms engaged in it so different from each other, that the 
association, whilst it may announce increases, finds consider- 
able difficulty in preventing decreases. The best it can dois to 
endeavour to establish from time to time some sort of a standard 
for the trade to rally round as well as it can. ‘The position is 
rendered the more difficult for the association, inasmuch as un- 
marked bars form a class of iron which is in large and continual 
demand for the numerous engineering trades of the district, and 
of other parts of the country ; and it is indeed a sort of basis 
iron for such a numerous class of forgings and of other produc- 
tion, that it occupies in the iron trade much the same fundamental 
position that wheat or sugar does with regard to our food supplies, 
And to establish and obtain adherence to hard-and-fast rules as to 
the values of articles of genera! consumption, is as difficult in the 
metallurgical trades as in other industries. Particularly is this 
the case when, as in this instance, the question of foreign compe- 
tition has to enter largely into the calculations both of buyers and 
sellers. £7 is also the new official quotation for strip. ‘he strip 
mills are well occupied, and a fair amount of new business has 
been booked at the advance. The tube makers are understood to 
be reducing discounts correspondingly with the rise in material, 
Marked bars are £8 10s., as compared with £9 10s. when the year 
opened, Galvanised corrugated sheets are £11 lds. f.o.b, Liver- 
pool, whilst hoops are £7 5s. to £7 10s.; angles, £6 lis, to 
£6 17s. 6d.; sheets, singles, £8 2s. 6d. to £8 5s.; doubles, £8 5s, 
to £8 7s. 6d.; and trebles, £8 17s. 6d. to £9. Staffordshire tin- 
plates are quoted 18s. to 24s., and tinned sheets 27s, to 29s. per 
cwt. The leading works are well off for orders alike for bars, 
hoops, and strips. 

The steel works>continue well engaged; in fact, they have 
nearly all more than they,can do. Angles are «juoted £6 ; tees, 
£6 7s. 6d.; girders, £6; plates, £7 to £7 10s.; channels, £6 7s. 6d.; 
and rounds, £6 15s, to £8 15s. 

Pig iron is in good demand and short supply, and ironfounders 
and engineers have placed large contracts for foundry sorts, as 
they have a good deal of work on hand and require supplies for 
casting purposes, Staffordshire cinder forge is quoted 48s. 6d. to 
493, 6d.; part-mine, 50s. to 53s.; all-mine, ordinary, 55s. to 60s.; 
and superior, 75s. to 80s.; cold blast, 95s. to 105s. For North- 
amptons 50s, 6d. to 52s. is asked ; Derbyshires, 51s. 6d. to 52s, 6d,; 
and Lincolns, 51s. 9d. to 53s. Coke is by no means plentiful, and 
as most of the ovens are well occupied, producers so placed are 
asking firmer prices. Derbyshire and South Yorkshire furnace 
sorts are quoted 17s. to 18s., delivered Midlands ; North Stafford- 
shire sorts, 16s.; and Welsh descriptions, 19s. to 20s. Ironmasters 
in some instances are placing contracts forward into next year. 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 

Manchester,—Notwithstanding the strong tone that is maintained 
generally in the iron trade of this district, on sales for immediate 
requirements, want of confidence as to the future continues a 
dominating factor of the market, and restricts operations for the 
most part to as narrow a margin as possible, There is still 
sufficient activity amongst users of iron to keep up a considerable 
demand for both raw and finished material, but the outlook in the 
large iron-using industries is not promising, and there is a dis- 
inclination to purchase forward in any quantity, even where sellers 
are prepared to accept temptingly low prices to secure contracts 
into next year, 

Business on the Manchester iron market, although still for the 
most part small in quantity, moves on steadily, with prices for 
prompt delivery generally firm at late rates, but low-cut forward 
quotations that continue to be made by some of the speculative 
merchants tend to unsettle buyers. Business of a hand-to-mouth 
character comes forward in pig iron, with a continued scarcity 
of some of the principal bands, and makers, as a rule, are strong 
at their quoted rates, In fact, if trade were in a really healthy 
position some substantial advance upon the present list basis 
would be almost certain; but makers, although they are able 
to get above their list rates on sales for prompt delivery, 
stil: hold back from any cfficial upward move, and in many 
quarters the prices just now being got are looked upon as little 
more than fictitious. Lancashire makers are still quoting 57s. 6d., 
less 24, for No, 3 foundry, delivered Manchester, and on small 
parcels are getting this tigure. Lincolnshire makers have very 
little iron to offer for present delivery, but the basis price remains 
at 50s. 6d. net Manchester, with here and there 6d. to 1s, above 
this got on special parcels. Nominally advanced rates are being 
quoted for Derbyshire foundry, but in this market makers are 
practically not offering at all, and there is consequently no real 
business ‘to test prices. There is also a similar scarcity of 
forge qualities, with, however, basis prices unaltered, 49s. 2d. 
net being quoted for Lincolnshire, with 6d. more being got 
here and there on small sales, and 50s. 6d., less 24, for 
Lancashire, delivered Warrington. Finished iron makers state 
that they are getting supplies from both America and Canada 
to take the place of local and district brands at more favourable 
prices than makers of these are asking. American iron, however, 
continues difficult to obtain, any supplies that may now be coming 
into this district being almost entirely deliveries on account of old 
contracts, and the opinion in well-informed quarters is that 
very little iron will come over from the United States this season. 

The position with respect to Canadian iron is different, and the 
bounty on the production which is being granted by the Colonial 
Government is naturally encouraging shipments to this country. 
Most of the leading Lancashire finished iron-makers have bought 
moderate trial parcels, and large shipments would certainly follow 
if business were obtainable on the basis of about 50s. net delivered 
Warrington. Not only in forge iron, but also in foundry qualities, 
Canadian makers are threatening to become serious competitors. 

A good deal of irregularity characterises quotations for both 
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Middlesbrough and Scotch iron, and there are some very low cuts 
in the market for delivery next year. Makers still ask about 
pds, 4d. to 54s. 10d, net for good named foundry brands of Middles- 
prough, by rail Manchester, but in the open market there are ready 
gellers at about 53s. dd. to 533, 10d, net. Scotch iron averages 
about 583. to 58s, 6d. Eglinton, and 593, to 59s. 6d. Glengarnock 
net, but these prices scarcely represent the lowest figures that it is 
rted some speculative operators are prepared to accept. 

. the finished iron trade a fairly active demand still comes for- 
ward for bars, and forges are mostly well off for orders. On 
special sales £6 lls, 3d. to £6 123, 6d. is in many cases being got, 
put the list basis remains at £6 10s., with North Staffordshire bars 
still quoted £6 15s. to £6 17s, 6d, delivered here, Sheets are 
steady at about £8 10s., and hoops £7 2s. 6d. random to £7 7s. 6d. 
spocial cut lengths, delivered here, and 2s. 6d. less for ship- 


ent. 
2s A fairly satisfactory business is still passing through in the steel 
trade, but this is for the most part restricted to comparatively 
small orders. Hematites are firm at about 70s. to 71s., less 2}, as 
the minimum makers are prepared to accept. Local billets are 
without quotable change, £4 15s. Warrington and £4 16s, 3d. 
Manchester net, remaining the basis. For steel bars there isa 
considerable range in quotations, which vary from about £6 10s. 
up to £6 15s,, with common steel plates averaging about £6 15s. to 
£6 17s. 6d. in some instances, and steel boiler plates remain at the 
Association rate of £7 10s., less 24, delivered Manchester district. 

From most branches of engineering I still receive reports of a 
steadily lessening weight of new work coming forward. Even 
electrical engineers have no very great quantity of work before 
them beyond the orders already on their books. Boilermakers are 
scarcely so well off as they have been. Many of the machine tool 
makers are becoming unquestionably short of work, and in nearly 
all cases new orders in prospect are limited in quantity. 
Locomotive and railway carriage and wagon builders, who have 
generally orders to carry them well over next year, still 
report moderate inquiries on the market, but new contracts of 
any moment seem to be mostly going abroad, owing to the inability 
of local firms to guarantee anything like early delivery. In struc- 
tural engineering there is still a fair amount doing, but this is 
largely in connection with special operations and electrical installa- 
tion extensions in various directions, the ordinary run of new build- 
ing work being of no very great weight. The textile machine trades 
remain in much the same depressed condition as recorded for some 
time past. 

The members of the Manchester Association of Engineers on 
Saturday last paid a visit to the works of Messrs. Ferranti, Limited, 
Hollinwood. The party, which was received on behalf of the firm 
by Mr. Hadley, one of the directors, and Mr. C. Day, manager, 
spent a couple of hours in going through the various sections of the 
works. The inspection of Messrs. Ferranti’s Works was followed 
by a visit to the Dickinson-street Electricity Station of the Man- 
chester Corporation, where the chief feature of interest was a 
couple of 1200 horse-power engines, supplied by the above firm, 
which are being used in connection with the tramways and lighting 
schemes of the Corporation. 

All descriptions of round coal continue to move off steadily, 
with prices firm at laterates. There is still no pressure of demand, 
but the business coming forward is keeping pits for the most 
part practically on full time, and the output generally meets with 
a ready sale, stocks remaining about stationary. For the better 
qualities of round coal, although the demand for winter require- 
ments is scarcely up to the average, there is a fairly active inquiry, 
and prices are strong at the rates recently quoted. The lower 
descriptions of round coal are also moving away freely, and nothing 
of any moment is now going into stock. The inland demand for 
iron-making, steam, and general manufacturing purposes continues 
fairly good, and as a considerable quantity of common round coal 
is now also going away for house-fire consumption, besides the 
increasing requirements for gas-making, a substantial portion of 
the present output of common round coal is moving away in other 
directions apart from sales for steam and forge purposes, Prices 
at the pit remain firm on the basis of about 93. for good qualities 
suitable for iron-making, steam, and other manufacturing require- 
ments, 

Engine fuel remains in much the same unsatisfactory condition 
as reported last week, and there is a continued gradual weakening 
in prices, with supplies offering on the market—especially in the 
lower qualities—largely in excess of requirements. The price of 
slack, which for some time past has been out of proportion rela- 
tively to round coal, has recently been steadily receding to more 
nearly its natural level. During the past month or so the down- 
ward move in slack has been perhaps the most noticeable 
feature of the market, and conditions have arisen which point to 
the probability of even still lower prices. Last year the best 
qualities of Lancashire slack were fetching as much as lls, to 
lls, 6d. at the pit; similar qualities are now difficult to sell at 
more than 7s, to 7s. 6d. per ton, and there is a disposition on the 
part of many of the coalowners to book forward contracts at fully 
6d. per ton under even the low rates now being quoted. In other 
important coal-mining centres much lower prices are ruling than in 
Lancashire. Derbyshire coalowners are sellers of good qualities of 
slack as low as 3s, 6d., whilst both in Staffordshire and Yorkshire 
pit prices are also substantially under those ruling in Lanca- 
shire, The competition of Derbyshire slack has no doubt been 
the main factor in bringing down prices in Lancashire, and 
this has been more or less directly the result of the 
keen competition for the locomotive fuel and gas coal 
contracts early on in the year, when Derbyshire was successful 
in securing a much larger share than usual. As Derbyshire col- 
lieries have practically no local market for the increased quantity 
of slack they are now producing as a result of the larger round 
coal contracts they were able to obtain, this is naturally being 
forced for sale in other districts. The unsatisfactory pervs in the 
cotton and chemical trades—both large users of slack—also tends 
to depress the market, whilst the lessened activity in the engineer- 
ing industries and the unsettled prospects in the iron trade havea 
further restricting effect upon buying. The general basis of prices 
at Lancashire pits may be given as about 5s. 6d. to 6s. for common 
up to 7s, and 7s, 6d. for the better qualities, but these figures are 
difficult to obtain in outside markets in competition with other 
districts, and forward contracts for good medium slack could 
readily be placed with some of the Lancashire collieries at about 
6s. 6d. to 7s,, and for the lower sorts at about 5s, at the pit. 

A moderately active shipping inquiry is reported, and prices 
tend rather to harden, with good ordinary steam coal readily 
fetching about 10s, 3d. to 10s. 6d., with house-fire qualities ranging 
from 13s, and 13s, 6d. upwards, delivered Mersey ports. 

Coke meets witha good demand, with prices strong at late rates, 
but there would seem, for the present at least, to be a check upon 
any further upward move, the increased production having 
apparently proved sufficient for the time being to meet the extra 
pressure for iron-making requirements, which a short time back was 
mainly the cause of bringing about the recovery of prices from their 
Previous low level, 

_ Barrow.—There is still a very steady tone in the hematite pig 
rae trade, and business is offering freely as well on prompt as on 
ep contracts, but the outlook for next year is not quite so 

right as it has been, Makers in the meantime, however, are very 
well off for orders, and are for the most part sold forward into the 
early part of the year, One of the 38 furnaces in blast is making 
Splegel, for which there is a considerable demand ; in the corres- 
er ing week of last year 41 furnaces were in blast. Smelters 
adhere to old quotations, and mixed Bessemer numbers are still at 

7 63s, per ton net f.o.b., while warrant iron is firm at 60s, net 
pein pe ata month. A further clearance has been made this 
held of warrant iron to the extent of 1269 tons, the stocks now 
eld only representing 12,956 tons, or a reduction of 9654 tons 
Since the beginning of the year. 

a iron ore trade is fairly steady, especially as regards best and 
800d ordinary sorts, the former selling at 16s. per ton and the 





latter at 12s, 6d. per ton net at mines. There is a good demand 
for Spanish ore at about 15s. per ton delivered at West Coast ports. 
There was a report the other day of a new and important find of 
iron ore in Furness, but it is officially denied that such is the fact. 
{i Steel makers are as busy as they can possibly be in all depart- 
ments, and orders are very fully held for practically every class of 
steel produce usually made in the district. Prices are steady, but 
not quotably higher, and as foreign competition is being seriously 
felt, it is evident higher prices cannot be expected. Indeed, 
present conditions and prospects seem to point to a low rate of 
prices as essential to secure the orders in the market. 

Shipbuilders are not so busy as they have been. Air tests have 
been made of the new submarine boat bnilt at Barrow, and the 
crew of six men have been enclosed in the hull for six hours, with 
all openings sealed, and with highly satisfactory results. The 
water tests will not be made until towards the end of the year. 
Builders report no new orders. 

The decision of the Kailway Commissioners to increase the cost 
of carriage on coke from the East to the West Coast 74 per cent. 
has been unfavourably received by West Coast iron and steel 
makers, There is, again, some talk of a new Eastand West Coast 
railway from Middlesbrough to Barrow. 

The export shipping trade is indifferently employed. The ship- 
ments of iron last week reached 3857 tons, and steel 8354 tons, as 
compared with 10,030 tons of iron and 6313 tons of steel, a decline 
in iron of 6155 tons, and in steel an increase of 2041 tons. The 
shipments of iron this year represent 271,188 tons of iron and 
361,364 tons of steel, as compared with 530,160 tons of iron and 
322,102 tons of steel, a decrease in iron of 258,972 tons, and in 
steel an increase on the current year of 39,262 tons. 

Coal and coke are quiet, and it is being found difficult to main- 
tain the late advance in prices. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


THE pits continue to work well in the South Yorkshire colliery 
districts, and the demand being fully sustained, the whole output 
finds a ready market. An unpleasant feature uf the trade is the 
number of disputes, more particularly respecting the new by-laws 
as to timbering, by which mining operations are disturbed. The 
weather has been very variable of late, warm days succeeding cold, 
a feature which has prevented the house coal trade being as firm as 
it would be were autumn in its normal state. The higher prices 
imposed for the best qualities of house coal have somewhat checked 
the demand. The Lancashire coalowners have obtained rather 
more of the orders, owing to their not having raised prices so 
heavily as in Yorkshire. A fair business is still being done with 
London and the Eastern Counties, the London market being 
particularly active. As the season is now all in favour of colliery 
proprietors and merchants, no eagerness is shown to push sales, and 
there is therefore little difficulty in maintaining the advanced 
quotations. Best Silkstones are now fetching 13s. 6d. tol4s. per ton, 
Barnsley house, 12s. to12s. 6d. per ton, special lots realising a little 
more ; nuts, lls. 6d. to 12s. per ton. 

In the steam coal trade, a factor which makes for improvement 
is the settlement of the deplorable Grimsby strike. A good weight 
is also being delivered on railway account and for inland require- 
ments. Values range from 10s. to 10s. 6d. and in some instances 
lls. per ton, these prices showing a significant advance on the 
rates at which recent railway contracts were made. More regular 
working of the pits has increased the output of engine fuel, with 
the inevitablesharp competition causing values to besomewhat lower. 
Nuts are 7s. 6d. to 8s. 6d. per ton ; screen slack, 5s. per ton ; pit slack 
from 3s. per ton. The coke trade is better, blast furnace qualities 
fetching more money, and thus causing steel coke to be dearer. At 
the same time stocks are low, the supply of high-class coke being 
unequal to the demand. Steel coke is fetching in the open 
market 16s, per ton, delivered at works. Best washed qualities 
of blast furnace are quoted at from 13s. to 14s, per ton at ovens. 

In the heavy trades of the city there is little change to report. 
In military material fresh orders for armour plates are looked 
for with some eagerness, and the only departments now fully 
employed are those engaged in planing and finishing work. The 
Siemens furnaces and rolling mills are, therefore, practically un- 
employed. Several good orders have recently been completed for 
projectiles, the latest, ten lots, each consisting of 400 or 500, 
and valued at considerably over £30,000, being delivered by 
Hadfield’s Steel Foundry Company, but a good deal more work in 
this department could easily be turned out. There is rather 
more doing in railway material; the home railway companies have 
recently increased their requirements, though not at present 
to any very large extent. The wagon builders are fairly well 
employed, and there is quite an average demand for wheels, tires, 
axles, springs, buffers, and other accessories. The activity 
previously noted in castings and other parts for hydraulic and 
electrical engineering purposes is well maintained, and there is 
every prospect of these departments being busier. 

In the steel and iron trade the condition is somewhat firmer. 
An acceptable feature is the increased business doing in high-class 
crucible steels, although the orders now being received are not very 
evenly distributed. A good deal more attention is being paid to 
special steels, more particularly what are called high-speed steels. 
There is an impression abroad that users of such steels in this 
country have to go to America for them. This is an entire 
mistake, as several local manufacturers have not only equalled, 
but beaten, the United States-made “‘ high-speed ” steels. One of 
our largest firms of steel manufacturers is now, in spite of having 
to pay 45 per cent. duty, selling its steel in the United States 
against the American-made. Engineering firms, although a little 
better off than they were some time ago, are by no means 
fully employed. Boiler-making firms, on the other hand, are 
enjoying good work, and reports of their prospects are favourable. 

The views as to trade in the lighter industries of the city are 
very conflicting. The orders seem to have been given out largely 
in one direction and sparingly in another, as it is no uncommon 
thing to come across good houses, several of which are full of work, 
while others are but indifferently — In the file trade 
there is not much doing, except where War-office orders are on 
hand, or special goods are being made for distant markets. File- 
cutting machines now do the great bulk of the work, very little 
passing to hand cutters, with the result that many of the latter 
have now great difficulty in finding employment. In nodepartment 
of labour-saving machinery has more progress been made than in 
file-stripping and other appliances, In field and garden tools, the 
season which is now over has been a fairly good one, and orders for 
next year are coming forward in encouraging quantities. In 
this branch also, particularly in chaff cutters and similar food- 
preparing machines, labour-saving inventions have been freely 
brought out and proved a success in the market. 

In the cutlery and plating trades there is not so much activity as 
was expected, in spite of the fact that heavy demands were 
anticipated in both departments for public and private functions, 
in view of next year’s Coronation ceremonies. hat work comes 
to hand is most unevenly distributed, the bulk of it going, as usual, 
to the large firms who are able to produce in great quantities at 
cheap rates, 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


A QUIET, steady business has this week been done in all branches 
of the iron and steel industries, and there is every probability of 
the satisfactory trade being continued throughout the winter. 
Producers are nearly all well supplied with contracts, and could 
secure more orders if it were in their power to execute them 


within the time stipulated by the consumers. On the whole the 
situation is favourable for ironmasters. They are sending off pig 
iron more largely than for some months, not only on oversea but 
also on home account, and stocks are not being increased at such a 
rapid rate as hitherto this year. Besides this, the issue of Lloyd’s 
report relative to the amount of shipbuilding in hand has had an 
excellent influence on the iron market, for the shipbuilding industry 
affords a very large amount of work to the iron and steel trades of 
this district ; in fact, there is no other industry that furnishes so 
much employment for them. It was known that shipbuilders were 
well off in regard to the future, but till the actual figures were 
published no one guessed they were as well situated as they have 
proved to be. This is all the more surprising as freights are not 
particularly remunerative, and the cost of building vessels has not 
gone down enough to enable them to be built at cheap rates. 

Shipments of pig iron this month have been quite satisfactory. 
They are quite equal to the October average, and not only exceed 
those of last month, but also those of the corresponding period of 
last year. The deliveries oversea, however, are very poor; in 
fact, they are not half of what they were in October last year, 
and they even fall short of those of last month. But the deliveries 
to home ports make up for the loss on foreign account, and exports 
are thus kept up at about the same rate as in the corresponding 
part of last year. To Scotland this month the deliveries from 
Cleveland have been thrice the quantity that was sent in October 
last year, and larger quantities have also gone to Wales. This 
month from the Cleveland district there have been sent 48,893 tons 
of pig iron, as compared with 43,885 tons last month, and 46,329 
tons in October, 1900, to 16th. 

It is several years since so little pig iron was sent from Cleve- 
land to Germany in the autumn season. They are rather return- 
ing the compliment, for some German basic pig iron has been 
received in this district during the last few days, the first time 
that such a cargo has ever been imported into the Tees. It seems 
to have been offered under very exceptional circumstances, and it 
is not contended that the price which the German ironmaster 
realises will anything like pay him. But he has large stocks 
which for financial reasons must be disposed of without delay, 
loss or no loss, This suits the consumer of this class of iron on 
this side, for enough to satisfy the requirements is not locally 
produced, though within the week more furnaces in this district 
have been put upon basic iron, and it is probable that consumers 
in the North of England will no longer be under the necessity of 
buying basic iron abroad. It is not to be inferred that putting 
more furnaces on to basic iron has involved the re-starting of any 
more furnaces, That is not so; the makers have simply changed 
to basic iron some of the furnaces that have been producing 
ordinary Cleveland iron. They would, however, re-light more 
furnaces to produce both hematite and basic pig iron, but the 
short supply of coke does not allow it. 

All qualities of Cleveland pig iron are in shorter supply than 
demand, except No. 3, a little of which is still being sent into 
the public stores, much less than in any previous month this year. 
In the first nine months a decrease in stock was a rare occur- 
rence on any day, but it has been reported several times this 
month. The net increase this month has been 3692 tons, 131,865 
tons being held on 16th. This is comparatively satisfactory when 
it is borne in mind that 86,000 tons were added to Connal’s store 
in the first nine months of the year. The stock of hematite 
pig iron has been reduced 1957 tons this month, only 1305 tons 

ing now held. 

Prices of Cleveland warrants have been very steady for several 
weeks, though now nearly all the speculators at Glasgow operate 
in them, and leave Scotch warrants severely alone, as the smallness 
of the stock makes it rather risky to speculate in them. In con- 
sequence of their being used as counters by the Glasgow “‘ring,” 
Cleveland warrants have risen above makers’ iron in price, which 
is a rather unusual circumstance. Makers have not quoted or 
accepted less than 45s. 6d. per ton for No. 3 Cleveland G.M.B. pig 
iron, but odd lots have been sold by second hands at 45s. 44d., and 
even 45s. 3d. Consumers, however, cannot count upon getting 
No. 3 under 45s. 6d.; at anything less the buyer has to take any 
brand the merchant chooses to give, and to take it when the 
seller can make it convenient to deliver it. No. 1 is at 47s. 6d. 
The lower qualities are stiffer; indeed, No. 4 foundry has been 
put up 3d. per ton this week, being now sold at 44s. 9d., while grey 
forge is at 44s, 6d., mottled at 44s., and white at 43s. 6d. 

he demand for hematite pig iron is maintained ; it is difficult 
to satisfy it, and it is likely to be kept up during the winter, as 
shipbuilding will be active. Relatively to Cleveland iron hematite 
iron is considerably the dearer. The usual difference between 
mixed numbersand No. 3 Cleveland pig iron is 10s. per ton, but to- 
day itis 15s. The price of mixed numbers has been advanced 6d. 
this week, and buyers have now to pay 60s. 6d. per ton. Rubio 
ore is at 15s, 9d. per ton delivered at wharf on Tees. 

Wages of Cleveland ironstone miners are to be re-adjusted, and 
the selling price of No. 3 Cleveland pig iron having fallen since the 
last revision of wages, the employers, while considering that 3 per 
cent, reduction is justified, have decided to claim 2} per cent. only, 
and the men are to give a reply to this demand by Friday of next 
week, 

Manufacturers of finished iron and steel continue well off for 
orders ; indeed, some of the plate makers are not able to keep 
abreast of their contracts. They in allcases maintain their prices, 
notwithstanding the competition of other centres at home and 
abroad. There has been a rumour that an order for a large quan- 
tity of German steel billets had been given by consumers in this 
district, but that is not the case. It is to Scotland that 3000 tons 
of German billets are to go. Iron ship plates are at £6 17s. 6d.; 
steel ship plates, £653.; iron ship angles, £6 5s.; steel ship angles, 
£5 17s. 6d.; iron sheets, £8 5s.; steel sheets, £9 ; packing iron, £6 ; 
steel hoops, £7 ; common iron bars, £6 5s.; heavy steel rails, £5 10s. ; 
cast iron chairs, £3 103.; steel railway sleepers, £6 5s. ; all less 24 per 
cent. f.o.t. except the last three, which are net. 

Generally, the engineering industries are very busy, and likely to 
continue so while the shipbuilding trade is active. The burning 
down of Messrs, Doxford’s engineering shops at their Pallion ship- 
yard on the Wear has lessened the output of that district, but 
many of the men who were employed therein have found work 
elsewhere. 

Mr. Laws, who has long been the city engineer of Newcastle, has 
resigned his office, and, in response to an advertisement, there were 
fifty-seven applications for the position. A committee of the council 
has decided to recommend to the general meeting for final choice the 
following:—Mr. Frederick James Edge, assistant city engineer, 
Liverpool ; Mr. W. J. Steele, deputy city engineerand surveyor, Bris- 
tol; and Mr. J. E. Swindlehurst, city engineer and surveyor, Coven- 
try. Thesalary is£1000 per annum. The Hartlepool Portand Harbour 
Commissioners have ordered from W. Simons and Co., Renfrew, 
a twin-screw hopper and dredger, at a cost of £21,000. They have 
completed the breakwater at the port, and will sell the old dredger, 
the concrete mixing machines, and the crane employed in connec- 
tion therewith. 

The Assistance, which has just been built by Sir Raylton Dixon 
and Co., Middlesbrough, for the British Admiralty, is practically a 
sea-going workshop, as she is fitted with a powerful plant, electric- 
ally driven, for carrying out extensive repairs. 

ithin the last few days the leading ironmasters, manufacturers, 
&c., in the Middlesbrough, Stockton, and Darlington districts have 
been waited upon by the promoters of a proposed new railway from 
Barrow to Middlesbrough, and their support has been solicited for 
a Bill which is to be lodged next session in Parliament. The pro- 
posed line would run from Barrow, or rather Hincaster Junction, 
on the Furness Railway, through Swaledale to Richmond, thence 
through Middleton Tyne and Cleasby to Darlington, Stockton, 
and Middlesbrough, with a dock near the last-named town. A 
branch line would run from Darlington to the collieries in the 
Durham coalfields, The promoters ask the landowners, manu- 
facturers, and others, whose property, trade, and business will be 





benefited by the construction of the proposed railway, to subscribe 
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£15,000 to meet the actual expenses of carrying a Bill through 
Parliament. It is urged in support of the line that it will pro- 
vide a through connection between the West and East Coasts for 
continental traffic ; it will improve the facilities for getting Durham 
coke to the West Coast, and it may be expected to revive the 
once very prosperous lead industry of Swaledale, which is now on 
the decline, owing to the cost of cartage. It is proposed to run 
express trains over the new line. 

The steam coal trade is becoming quieter every week, but the 

as coal business is very active. Coke is also getting dearer, and 
is now at a price which will not allow any profit to be reaped by 
the ironmaster, who has to buy his coke in the open market. With 
the present price of Cleveland pigiron, medium coke should be pro- 
curable at 15s. per ton delivered at the furnaces, whereas 16s. 6d. 
has to be paid, and it cannot very well be had at that, as the 
supply is short, and cannot very well be enlarged. Best coke is 
realising up to 18s, per ton. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THE pig iron warrant market has been quiet but steady. A 
scarcity of warrants and small available stocks of iron combine to 
keep up prices at a time when the home demand is brisk. It is 
reported that some dealers have been lifting warrants and holding 
them off the market for the present, but whether this proceeding 
will have much effect on prices remains to be seen. ‘The direct 
business with makers of pig iron is admitted on all hands to be 
on the increase, and on this account the want of a free market in 
warrants may not be so much felt. A limited quantity of Scotch 
warrants changed hands at 53s, 7d. to 53s, 8d. cash, and 53s. 9d. 
ten days ; and business has taken place in Cleveland warrants at 
45s. 7d. cash and eight days, and 453. 44d. to 45s. 5d. one month. 
Cumberland hematite warrants are so scarce as to be almost 
unprocurable in any quantity. Merchants quote Scotch hematites 
63s. 6d. to 64s, for delivery at the steel works. 

The pig iron output is not only fully maintained, but it is rather 
on the increase since last report. One furnace has been changed 
from hematite to ordinary Eglinton pigs, and an additional 
furnace has been lighted at Ardeer Ironworks. There are now 
eighty-four furnaces in operation in Scotland, compared with 
eighty-one at this time last year. 

Prices of Scotch makers’ iron are well maintained as a whole, 
and in some cases a little dearer. Govan, No. 1, is quoted at 
Glasgow, 56s.; No. 3, 53s. 6d.; Carnbrve, No. 1, 56s. 6d.; No. 3, 
54s, 6d.; Clyde, No. 1, 66s.; No. 3, 55s. 9d.; Gartsherrie, No. 1, 
66s. 9d.; No. 3, 56s. 3d.; Calder, No. 1, 67s.; No. 3, 57s ; Sum- 
merlee, No. 1, 70s.; No. 3, 57s. 6d.; Langloan, No. 1, 70s.; 
No. 3, 593; Coltness, No. 1, 72s.; No. 3, 58s, 6d.; Glengarnock, 
at Ardrossan, No. 1, 66s.; No. 3, 55s. 6d.; Eglinton, at Ardros- 
san or Troon, No. 1, 56s. 6d.; No. 3, 54s.; Dalmellington, at 
Ayr, No. 1, 57s.; No. 3, 54s. 6d.; Shotts, at Leith, No. 1, 70s.; 
No. 3, 57s. 6d.; Carron, at Grangemouth, No. 1, 67s. 6d.; No. 3, 
57s. 6d. per ton. 

The shipments of pig iron from Scottish ports in the past week 
were 4492 tons, compared with 3893 in the corresponding week of 
last year. The arrivals of Middlesbrough pigs at Grangemouth 
amounted to 9468 tons, against 5159—the increase over the corre- 
sponding week being thus 4309 tons. ‘The total import of this 
kind of iron since the beginning of the year is 339,242 tons, 
showing the large increase for this season of 134,239 tons, 

The manufactured iron and steel trades are in most cases well 
employed. A large amount of work is being done in general 
castings and forgings. The engineering trades are busy, and the 
prospect for the remainder of the year is quite encouraging. 
In finished iron the competition is very keen, and but for this 
higher prices would be obtained. As it is the tendency is 
hardened for a number of articles, and the makers of steel rails 
have taken the initiative in advancing their prices 10s. per ton. 

There has been some dissatisfaction with the position of the coal 
trade this week. For one thing, the shipments are, in the aggre- 
gate, not at all satisfactory. This has been particularly the case 
in the Glasgow and West Coast districts, where there was a 
decrease of 12,000 tons, compared with the preceding week, and 
over the whole of the ports the decrease has been something like 
24,000 tons. A temporary falling off in shipments would not in 
ordinary circumstances attract much attention, but on the present 
occasion it occurs when there is admittedly a great want of inquiry 
for future shipment, and the question of the ill-effects of the coal 
tax is again being forced to the front. There is no fault to be 
found with the volume of the home trade in coal. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

THERE has been a fair demand for steam coal, and some large 
shipments on contract account, but delayed tonnage interfered 
last week with trade to a considerable extent, and the result was 
a droop in price. This week it has been noticeable that quota- 
tions have gone out of the 17s. groove into the 16s, Good steam 
coal was obtainable about 16s, 6d. to 16s, 9d., though leading Ad- 
miralty coals were quoted at 17s. If the trend downwards has 

un it is a quiet one, Tonnage, as I write, is coming in 
better ; still, stoppages continue. 

At Dowlais, owing to a friction with the day-wage colliers about 
classification of grades, 3000 men were kept from work on Monday. 
This deadlock continued on Tuesday, but in the course of the day 
a promise was made to resume work on Wednesday. The com- 
plaint of the men is that by the classification they are reduced in 
pay, or, which amounts to the same thing, did not get a fair share 
in the advance. Every effort is being made to bring about a 
peaceful settlement. Wednesday evening 3000 were still out. 

Towards the end of last week some large shipments were made 
at Cardiff, such as to Aden, 5000 tons ; Singapore, 4700 ; Savona, 
3700 ; Ancona, 3700 tons. On Friday 5700 tons went to Colombo ; 
Santos took 4900 coal, and 400 tons coke; Genoa, three cargoes, 
5600, 2500, and 2800 tons ; 7500 tons went to Port Said, 3600 tons 
to Cape Town, and 5200 tons to Rio. On Monday 5000 tons went 
to Port Said ; 5000 to Las Palmas ; 5000 to Leghorn ; and 4200 tons 
to Syra. In all twenty-seven vessels were despatched. Tuesday, 
thirty-three steamers, several of large tonnage, such as 6100 tons 
to Port Said ; 5000 tons to Las Palmas. Venice, Cronstadt, and 
Shanghai also figured. 

On ’Change, mid-week, members expressed themselves as dis- 
satisfied with forward prospects and the condition of things. 
eS — quieter, stocks accumulating,” were expressions frequently 
made. 

Closing quotations are as follows :—Best steam, 16s. to 163, 9d.; 
seconds, 15s. 6d. to 16s.; best smalls, 8s. 6d. to 8s. 9d.; seconds, 
7s, 3d. to 8s.; inferior sorts, from 6s. 9d. to 7s, 3d.; best Mon- 
mouthshire, 14s. 6d. to 14s. 9d.; seconds, 13s. 3d. to 13s. 6d.; best 
house coal, 16s. to 17s.; No. 3 Rhondda, 15s. 6d.; brush, 13s. to 
13s. 3d.; small, 10s. 6d. to 10s. 9d.; No. 2 Rhondda, 13s. to 
13s. 3d.; through and through, 10s, 6d. to 10s, 9d.; small, 7s. 6d. 
to 7s. 9d. Patent fuel continues in strong demand, prices 15s. to 
16s. Coke is also firm, furnace selling at 16s, 3d. to 17s. 6d.; 
foundry, 19s. to 20s. Pitwood a little easier, 18s, 3d. to 18s. 6d. 

Small coal is showing an improvement consequent upon lessened 
output ; house coal hardening. 

In the Swansea district a good deal of satisfaction was expressed 
this week at the finding of the 5ft. 6in. seam of coal at Clydach 
after being lost several years. 

Latest Swansea prices this week were as follows :—Best anthra- 
cite, 23s, to 24s.; seconds, from 21s,; red vein, 16s. 3d. to 16s, 6d.; 
rubbly culm, 5s, 3d. to 5s, 9d.; steam, 16s, 6d. to 17s. 6d.; seconds, 
14s, 6d. to 15s.; bunkers, 11s, 3d. to Ils. 6d.; small, 7s. to 7s, 6d.; 
house coal, No. 3 Rhondda, 16s.; through, 13s, 6d. to 14s.; small, 
10s. to 1ls.; No. 2, 13s. to 13s, 6d. Patent fuel, 15s, to 16s, 








Coke: 17s. to 17s, 6d. furnace; 21s. to 22s. foundry. Pitwood, 
19s. to 193, 6d. 

Swansea coal shipments are becoming more satisfactory. Last 
week they exceeded 45,000 tons, France taking 24,510 tons ; Italy, 
8470; Spain, 2540; and Germany, 2080 tons. Patent fuel was 
again well in evidence: Total shipment, 11,363 tons, France 
taking 2603 tons; Italy, 3800 ; Spain, 3150; Algeria, 1800 tons. 
Collieries are now working regularly, but troubles continue at 
(;wann Core Gurwen. 

In tae Llanelly district collieries are wellemployed. The Belgian 
Syndicate may be expected to start forthwith in their important 
undertaking. Agreements are reported as signed and sealed, and 
sinking is to begin. The enterprise is regarded as promising well. 

In the Forest of Dean it has been decided by the Joint Wages 
Board to advance the price of house coal ls. per ton. Colliers’ 
wages in ratio to advance 5 per cent. This will bring wages up to 
35 per cent. above the standard. 

Next week the plant and machinery of Llest Colliery will be sold 
by auction in consequence of the closing down of the house coal 


pits, 

The Black Mountain Anthracite Company has been formed, 
principally by Swansea capitalists, to acquire the colliery known 
as Henllys Vale. 

At the Pontypridd County-court last week £296 compensation 
was awarded to the widow of a collier killed at Pentre Colliery. 

There have been some festivities this week at Argoed in conse- 
quence of the coal mining by the Powell Duffryn. The pits were 
sunk three years ago, and have been brought to a successful issue. 

I noticed lately the decision of the Miners’ Provident Fund 
Committee to amend the allowances with regard to injured 
members, which, by their extent, threatened to nuilify the priucipal 
objects of the fund—the relief of widows and orphans. It has 
now been arranged to bring the alteration of rules into effect on 
and from November Ist. 

The colliery enginemen at their meeting on Saturday agreed to 
give £30 to the Blaenavon Colliery. 

The latest pronouncement regarding the amalgamation of Welsh 
steel works is, that it is definitely arranged in respect of the Dowlais 
and Cyfartha Works, but that official notification is reserved until 
it is known whether Blaenavon and E bw Vale will join the cum- 
bination. This is stated by a generally trustworthy authority. 
Opinions continue to be expressed in disbelief of the amalgamation, 
the only sign given of departure from the usual course of things, 
being frequent visits of directors to Dowlais, and the carrying out 
of radicalchanges. At Cyfarthfa, too, Messrs. Crawley notify the 
sale of all the tamber on the Cyfarthfa Estate. ‘lhere bas been an 
increased import of pig iron, and some large consignments to New- 
port from Whitehaven and Middlesbrough, 1400 tons coming also 
from Ardrossan, Swansea received a cargo uf steel blooms from 
Sweden this week. It was stated on ’Uhange, Swansea, this week 
that quotations for finished iron and steel are tirmer since the Bir- 


—————— 


have in many instances increased strongly, although ; 
being reduced at most establishments. seas Pr eee 

In the Rhenish-Westphalian district the position of prices is 
rather more stiff than might be expected from the ,eneral weak. 
ness in the iron trade ; but producers do not feel inclined to 0 
down muck further for the present, and so billets, raw plates aa 
bars have been showing some firmness during the week, and can 
hardly be bought at less than M. 85 to M. 90 p.t. at works, Op 
the Silesian iron market, which remains quiet on the whole, foundr 
pig has met with a fairly good request during the week now in 9 
while forge pig and basic continue in very limited demand. (Cyr. 
rent list rates are: Forge pig, M. 58 p.t.; basic, M. 57 p.t,- 
foundry pig, M. 62 p.t.; hematite, M. 76 p.t.; spiegeleisen, vt 93 

M. 96 p.t., free at works. No alteration can be noticed in the 
prices for scrap iron, best sorts fetching M. 44 to M. 45 p.t, while 
minor qualities sell at M. 32 to M. 35 p.t., free place of consum ‘ 
tion. ‘There has been a little more briskness felt in the demand 
for finished iron, which is partly owing to an improving occupation 
that was here and there noticeble at the hardware and tool factories, 
Girders remain very weak ; inland quotation is M. 110 to M. 112°59 
p.t., and for export orders M. 20 to M. 25 p.t. less is being 
asked. 

A decreasing tendency is noticeable in the plate trade, both as 
regards prices and demand, whereas sheets have been fairly well 
inquired for during the week, home and foreign orders coming to 
hand pretty freely. The present» basis price ranges between 
M. 125 to M, 130 p.t., but some works are known to have gold 
sheets at M. 115 p.t., and dealers are even said to have taken 
M. 110 p.t. 

A pti tone prevails on the German coal market generally, an 
extremely brisk demand being experienced for steam coal, and 
there is also a fairly good trade done in the better sorts of house 
coal ; the demand for coke, on the other hand, leaves much to be 
desired. Total deliveries in coal have been up to the present 
nearly the same as last year, while consumption in coal shows a 
falling-off of 7 per cent. ‘The requirements in briquettes have also 
been rather small, as the demand fur industrial purposes has been 
so much lower than in previous years. Output of coal and cke 
in the Ruhr district was, for September of present year, 
3,986,880 t., against 4,142,930 t. in the same month last year; in 
Silesia, 1,514,240 t., against 1,487,630 t., and in the Saar district 
574,160 t., against 584,440 t. During the first nine months of 
present year the production of coal and coke was, for the three 
districts together, 54,929,300 t., against 55,317,720 t., being for the 
Ruhr district, 505,700 t., or 1°4 per cent. lower, and fur the Saar 
district, 35,540 t., or 0°7 per cent. lower, while for Silesia an in- 
crease of 152,820 t., or 1°2 per cent., could be noticed, against the 
corresponding —_ in the year before. 

In Austria-Hungary an improvement in the iron business is out 
of the question for the present, all departments being in a fearfully 
depressed condition. A recent tendering for 40,000 q. of railway 
requir ts—tires, axles, wheels, &c.—for delivery in 1902, has 





mingham quarterly meeting, which left prices of bars unchang 

At the Bessemer Works rails continue in good demand ; piates, 
bars, billets, and bloomsfigure well. Dowlais has cleared off a large 
quantity of old iron and steel stock lately. Cyfarthfa continues 
active and Ebbw Vale as busy as usual, and with Guest, Keen and 
Co., Crawshay, Scrivener and Co., and the Briton Ferry Company 
are importing ore freely, principally from Bilbao. At Swansea the 
principal complaintat the tin worksis the insufficiency of bars tomeet 
the needs of tin-plate works, which are visibly on theincrease. In 
the Llanelly district the quantity of plates has been increased by 
the re-starting of Llangennech. This increase of mills in South 
Wales is not regarded by makers as satisfactory. One authority 
suggests that instead of re-starting old works a bettercourse would 
be for the employers to combine, buy up, and dismantle. Generally 
the tin-plate trade continues satisfactory, and large makes are well 
sold. A comparison between September exports and those of 
corresponding month last year is a hopeful one. In September 
last year the shipment was 11,492 tons ; last month 17,600 tons. 
A few items will be of interest :—Russia nearly doubled its im- 
ports, taking 6459 tons, as against 3367 tons ; Denmark, 259 tons to 
142 tons ; Holland, 1310 tons to 615 tons ; Portugal, 632 tons to 331 
tons ; Straits Settlements, 926 tons to 342 tons ; China, 1292 tons 
to 233 tons ; Japan, 583 tons to 276 tons ; United States, 3249 tons 
to 2491 tons ; France and Germany showed a falling off. America’s 
export of bar to Wales is practically over. 

lt is currently reported at Llanelly that the directors of the fine 
new steel works contemplate marked extensions. Works in the 
Swansea Valley are very busy, and brisk conditions prevail at all 
engineering sheds. 

Tin-plate stocks, Swansea, are now 115,205 boxes. No change in 
price likely at present, 

Latest quotations generally are as follows :—Pig iron, G:asgow 
warrants, 53s, 9d., 53s, 74d., cash ; Middlesbrough No. 3, 45s. 74d., 
45s, 64d.; hematite warrants, 59s. 6d. for mixed numbers. 

Weish bars, £6 5s. to £6 7s. 6d.; sheet iron, £8 5s. to £8 7s. 6d.; 
steel sheets, £8 2s, 6d. to £8 7s. 6d.; steel rails, heavy sections, 
£5 5s. to £5 7s. 6d.; light, £6 7s. 6d. to £7 7s. 6d.; Bessemer steel 
tin-plate bars, £5; Siemens best, £5 2s. 6d.; tin-plate, Bessemer 
steel cokes, 15s. to 15s. 3d.; Siemens, 15s. 3d. to 15s. 6d.; ternes, 
per double box, 28 by 20C., 293. 6d. to 31s. 6d.; best charcoal, 
16s, to 16s. 3d.; big sheets for galvanising, 6ft. by 3ft. by 30¢., 
per ton, £11 ds. to £11 10s.; finished black plate, £11 7s. 6d. to 
£11 10s. 

Block tin, £115 103. to £108 15s.; spelter, £17 2s. 6d.; lead, £12; 
copper, Chili bars, £64 15s. to £64 5s.; iron ore, Tafna, 15s. 6d.; 
Rubio, 14s. 6d., all Swansea. 

Latest Cardiff and Newport prices:—Tafna, 15s, to lds. 6d.; 
Rubio, 14s. 3d. to 14s, 6d.; Almeria, 14s. 9d. 

Latest chartering notice on Change, Cardiff :—Outward charter- 
ing brisker, rates steady. Mediterranean orders increasing, and 
fair inquiry for the Islands and South America. 

I gave last week the railway coal rate to London. The following 
is the coal rate from Cardiff to a few leading ports :—Genoa, 
5s. 6d.; Rouen, 5s, i4d.; Havre, 4s. 14d.; Barcelona, 6s, 9d. 

In the share market rails are stronger. Barry hasshown 
marked improvement. Great Western and London and North- 
Western have both advanced 4. Taff Vale is being inquired for, 
and a rise of } is recordeds Brecon and Merthyr debentures are 
1} better. In coal and iron there has been improvement, par- 
ticularly in Ebbw Vale, but afcer a good spurt a decline cf % is 
reported—probably only a temporary reaction after several days 
good run. 

Among the important announcements of property sales in South 
Wales are the timber on the Cyfarthfa Castle Hstate and the 
Kidwelly Tin-plate Works. 

Industries are being suggested for Cardiff, one for railway stock, 
another for an extensive wagon works, and a third for a rope 
manufactory on a large scale. 

Railway enterprise in North Wales has been every year of late 
manifestly to the front, with the result that expectations of a still 
more successful season next year are likely to be realised. The 
Birmingham waterworks scheme is converting Rhayader into an im- 
portant centre. Large outlay at Llandrindod, and a complete 
transfer at Builth Well, with important developments, are certain 
to be of public benefit. Rhyl, Colwyn Bay, Aberystwith, with its 
highest railway to the Devil’s Bridge, Pwllheli, Criccieth—all are 
on advancing lines, and a scheme of Mr. Solomon Andrews, in con- 
nection with Cemmaes-road and Dinas Thowddy, promise that 
desideratum of the railway passenger—a great saving of time from 
northern districts to Aberystwith. At this resort the railway up 
Constitution Hill only requires a continuation to the Clarach Bay 
and valley to be of marked importance. 








NOTES FROM GERMANY. 
(From our own Correspondent.) 


Over here an extremely unsatisfactory condition prevails in the 
iron industry ; consumption is limited and irregular, and stocks 








shown the weak tone of the iron market, for all the prices quoted 
were considerably lower than those of last year ; in some instances 
8 to 10 crowns less were asked per 100 kilos. than in 1900. German 
works also tendered, but without success, the contracts being 
granted to Austrian shops only. 

On the Belgian iron market the competition of the German and 
also of the French works is so keen in girders that some mills will 
be compelled to stop altogether if matters do not improve shortly. 

The works that produce common bars are, on the other hand, in 
a better condition than formerly, and in the plate business an 
improvement in activity is likewise expected, heavy orders for the 
State railways having been placed during the week. One 
contract for 155 locomotives is worth 11,452,000f., and another for 
19 boilers is worth 368,638f., the total value of the above-named 
requirements thus amounting to 11,820,638f. An order for 880 to 
10U0 passenger cars, which is holding out, will also, most likely, be 
granted to inland firms only, Current list rates are: Forge pig, 
52°50f.; billets insteel, 88f. to 89f.; malleable iron bars, 137° 50f. p.t. 
for home consumption, and 132°50f. p.t. for export. Iron plates 
fetch 145f., while for foreign demand 142° 50f. p.t. is quoted ; steel 
plates sell at 150f. for home requirements and 146f. p.t. for export, 

Prices on the Belgian coal market have not met with any change 
of importance, the quotations agreed on at the latest tenderings 
for the State railways being about 50c. to If. p.t. lower than those 
of July. House coal is stili being sold at 19f. to 20f. p.t., and best 
sorts even realise 32f. p.t. 

The tone of the French iron market has again been showing some 
weakness, and bars cannot be brought to realise more than 160f. to 
162f. p.t., girders fetching 177f. p.t. A large rail order—50,000t. 
—for 'I'unis, is said to be pending, and 125f. p.t. is the price that 
would be granted ; most works, however, think it too low. 








THE INSTITUTION OF CIVIL ENGINEERS.—The meetings of this 
Institution will be resumed on Tuesday, the 5th November, at 8 p.m., 
when the president, Mr. Charles Hawksley, will de.iver an inaugural 
address, and, after the presentation of medals recently awarded 
by the Council, will hold a reception in the library. 


REVOLVER Truck.—We have received, for inspection, from the 
Revolver Patent ‘ruck Company, of Liverpool, models cf a truck 
and an end grain wheel. ‘The truck is intended for warehouse 
purposes. It has six wheels, four in the usual place, and a pair 
much closer together under its centre. The truck stands upon this 
and one of the end pairs, but can be balanced on the ceutral pair 
and revolved in its own length. The axle for the central pair 18 
not fixed, but moves backwards and forwardsina short slice. The 
wheel, which is for truck use, appears to be composed of a three- 
ply wood body with steel cheeks. 


BIRMINGHAM ASSOCIATION OF MECHANICAL ENGINEERS —On 
Saturday a party of members of the Birmingham Association of 
Mechanical Engineers, numbering about fifty, paid a visit to the 
Linde R<frigerating Works, Digbeth. They were received by the 
manager, Mr. E, H. Jackson, who showed the party round. The 
process of ice making was explained in detail, the cold-storage 
rooms being afterwards inspected. The engines, boilers, Xc., next 
came under observation. Altogether the visit was a most instruc- 
tive one. At its conclusion a cordial vote of thanks was, upon the 
motion of Mr. W. H. Thornbery, seconded by Mr. T. Bernard Hall, 
passed to the company for the permission accorded to visit 
the works, and also to Mr. Jackson for his kindness to the party 
during the visit, 

CANADIAN IRON AND StEEL.—The High Commissioner for 
Canada writes to us as follows :—Canadian newspapers state that 
over 13,000 tons of pig iron from the furnaces at Sydney, Nova 
Scotia, were sent to Glasgow during the month of August. It is 
expected that before long supplies of Canadian pig iron will also be 
shipped to Liverpool and Manchester. The quantity of iron 
forwarded to the Clyde in August is double that exported from 
Canada in 1900, and nearly equal to the entire export for the last 
five years. There are now in Canada seven companies making pig 
iron—the Canada Iron Furnace Company, Midland, Ontario ; the 
Dominion Iron and Steel Company, Sydney, Nova Scotia; the 
Nova Scotia Steel and Coal Company, New Glasgow, Nova Scotia ; 
the Canada Iron Furnace Company, Radnor, Quebec ; the Hawil- 
ton Steel and Iron Company, Hamilton, Ontario; the ne 
Iron Company, Deseronto, Ontario ; and Messrs. MacDougall an 
Company, Drummondville, Quebec. There are eight furnaces in 
operation, two of them being at Sydney. At the last-named ~~ 
three will be in operation in a few weeks, and still another is to . 
added before the works will be complete. Itis expected that stee 
making will begin in November, and the whole plant will be a 
operation early in the new year, The money invested at ti : 
principal ironworks in Canada is estimated at 24,500,000 dols., whic 
will be increased to 35,000,000 dols. when the new plant _— 
building at Sault Ste. Marie, for making pig iron, steel, and stee 
rails, is finished, 
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LAUNCHES AND TRIAL TRIPS. 


BaTTENHALL, screw steamer ; built by, Blyth 
Shipbuilding Company, Blyth ; to the order of, 
Lombard Steamship Company, Limited, London ; 
engines, triple expansion, 22in., 36in., 59in. by 
2gin.; constructed by, North-Eastern Marine 
Engineering Company ; trial trip, October 7th. 


BARENDRECHT, single-deck screw steamer ; 
built by, R. Craggs and Sons, Middlesbrough ; to 
the order of, the Stoomvaart Maatschapky de 
Maas, Rotterdam ; to carry, 5800 tons dead- 
weight ; engines, triple-expansion, 24in., 38in., 
fdin., by 43in., pressure 1601b.; constructed by, 
Richardsons, Westgarth and Co., Limited ; speed 
of 10 knots ; trial trip, October 8th. 


Aba, steel screw steamer; built by, the 
Northumberland Shipbuilding Company, Limited. 
Hawdon-on-Tyne ; to the order of, the Knglish 
and American Shipping Company ; dimensions, 
364ft., 47ft. 3in. by 28ft. 3in.; to carry, a dead- 
weight of 6150 tons; engines, triple-expansion, 
24in., 40in., and 66in., by 48in., pressure 180 lb. ; 
constructed by, Wallsend Slipway and Engineer- 
ing Company, Limited ; launch, October 12th. 





STEAM hopper barge; built by, Wm. Simons 
and Co., Limited, Renfrew; to the order of, 
Lords of the Admiralty ; to carry 600 tons; 
engines, compound surface condensing ; to make 
a speed of 9 knots ; launch, October 14th. 


E_swick Hous, steel screw steamer ; built by, 
Robert Stephenson and Co., Limited; to the 
order of, Weidner, Hopkins and Co., Newcastle ; 
dimensions, 340ft. by 47ft. by 29ft. 10in.; engines, 
triple-expansion, pressure 165 lb.; constructed 
by, Richardsons, Westgarth and Co., Limited ; 
launch, October 14th. 


EDALE, steel cargo steamer ; built by, R. Craggs 
and Sons, Tees Dockyard, Middlesbrough ; to the 
order of, the Dale Steamship Company, Litited ; 
dimensions, 335ft., 484ft., by 24ft. deep; to 
carry, 5200 tons deadweight; engines, triple- 
expansion, 24in., 38in., 64in, and 42in. stroke, 
oressure 1601b.; constructed by, Richardsons, 
Westgarth and Co., Limited ; launch, October 
14th, 








CATALOGUES. 





NON-FLAMMABLE Woop AND Fasrics Co., 
Limited, Townmead-road, Fulham.—Particulars 
and prices, 


A copy of the October ‘‘General Electric Pro- 
press.” The articles include the ‘‘ Robertson” 
Sanshine Lamp. 


T. G. Naytor anpD Co., St. George’s Emery 
Works, Carruthers-street, Manchester. Revised 
price list of emery grain, cloth, wheels, machines, 
belts, tapes, &c. 


BaLDWIN) Locomotive Works (Burnham 
Williams and Co.), Philadelphia, U.S A.—Record 
of recent construction, No, 28. The engines illus- 
trated in this part have nearly all been built for 
transatlantic lines. 


GRAHAM, Morton anD Co., Limited, Black 
Bull-street, Leeds. Illustrated pamphlet of 
elevating and conveying machinery.—The numer- 
ons excellent illustrations are reproduced from 
photographs of actual plants erected for all kinds 
purposes recently, and hence are quite ‘‘up to 
date.” 


Tancyes Limtrep, Cornwall Works, Birming- 
ham. Special 1901 pump catalogue.—The issue 
of this new publication has become necessary 
owing to the revision to which the whole series 
has been subjected and the manufacture of types 
not included in the last complete catalogue. The 
compilation of the work is remarkable for the 
extremely good taste which has been displayed in 
the choice and uniformity of the letterpress and 
engravings. 


CHARLES CHURCHILL AND Co., Limited, 
Leonard-street, London. 1901 catalogue of 
American tools, including lathes and turret 
machines, drills, planers, shapers, milling and 
grinding machines, mechanics’ fine tools, &c.—This 
is a very complete production of nearly 400 pages 
well bound and printed in two colours, and 
copiously indexed. It would be difficult to think 
of any form of modern tool which is not shown 
in this book. 








TRADE AND BUSINESS ANNOUNCE. 
MENTS. 

A. REYROLLE AND Company, LIMITED, inform 
us that they have extended their manufacturing 
capacity, and for that purpose have transferred 
their head office to Hebburn-on-Tyne, where they 
have erected large works. 

_ MEssrs, WILLIAM MCLEAN AND CoMPANY, of 
Flinders-lane, Melbourne, have sent their mana- 
ger, Mr. 0. S. Remington, to this country on a 
tour of inspection, with a view to promote trade 
between this country and Australia, Mr. 
Remington’s address will be Hotel St. James, 
London, 








Licht RatLways.—The Board of Trade have 
recently confirmed Orders authorising the con- 
struction of light railways in the city of Wake- 
field and the townships of Horbury, Alverthorpe, 
Sandal Magna and Outwood, in the West Riding 
of the county of York; a light railway in the 
counties of Norfolk and Suffolk, from Bury St. 
Edmund’s to Stanton, Walsham-le- Willows, South 
Lopham, and Diss; of light railways in the 
boroughs of Kidderminster and Bewdley, and in 
the parish of Kidderminster Foreign, in the rural 
district of Kidderminster ; of light railways in the 
urban districts of Rishton, Clayton-le-Moors, 
Great Harwood and Padiham, the rural districts 
of Clitheroe and Burnley, and the parishes or 
townships of Read, Simonstone and Whalley, and 
—under certain conditions—in the county borough 
of Blackburn ; of light railways in the city of 
Darham, in the parish of Brancepeth, the urban 
district of Brandon and Byshottles, and the 
parishes of Bearpark, Neville’s Cross and St. 
Oswalds, in the county of Durham. 





THE PATENT JOURNAL. 
Condensed from “ ae Oficial Journal of 


Application for Letters Patent. 





*,* When inventions have been ‘‘ communicated” the 
name and address of the communicating party are 
printed in italics. 


8rd October, 1901. 


19,689. StoppeRina of Borrigs, W. J. Kolts, Kingston- 
on-Thames. 

19,690. Bakino Powogr, J. R. Hatmaker.—(J. A. Just, 
United States.) 

19,691. Bakinc Powper, J. R. Hatmaker.—(J. A. Just, 
Onited States.) 

19.692. Baktna Powokrr, J. R. Hatmaker.—(J. A. Just, 
United States ) 

19,698. Lape. Box, C. Privett, Ilford. 

19,694 Onion Cuoprrr, J. Williams, Llantrisant, 
Glamorgan. 

19,695. Sarety Razor, J. R. Watts, Sheffield. 

19,696. Pornt-sHorrina Device, A. G. Parrott, Man- 
chester. 

19,697. Too for Orgnine Tuns, P. Sylvester, Stoke-on- 
Trent. 

19,698. ApveRTISING, C. Evans. Manchester. 

19 699. TRamcaR GuaRD, W. Logan and I. T. Fawcett, 
Glasgow. 

a oo Tursings, T. J. J. Wasley, Newcastle-on- 

yne. 

19,701. SteRxotyPino, M. Smith, Stockport. 

19,702. ELecTRicaL Switcues, A. H. Gibbings, Liver- 
001, 

19,703. WHELs for VeuiciEs, H. Spurrier, jun., Man- 
chester. 

19,704. Warmino and Dryine Boots, M. Blackwood, 
Glasgow. 

19,705. Cycte WuegeE., J. H. Whitchead, Caledon, Co 
Tyrone. 

19,706. Drawine Boarps, L. J. Tibbenham, Lincoln. 

19,707. Stipina BLackBoaRps, J. D. Holiday, Man- 
chester. 

19,708. PHorograpaic Cameras, F. H. Sanderson, 
Cambridge. 

19 709. Dopsts for Looms for Weavine, T. Rostera, 
Manchester. 

19.710. Bracket for Portigre Rops, J. Whitfield, 
Birmingham. 

19,711. Ratts for Sars’ Bertus, W. M. Hoskins, 
Birmingham. 

— BaRREL for SmaLt-arms, N. Pieper, Birming- 
nam. 

19,713. Cover for Pygumatic Tings, W. A. Griffiths, 
Birmingham. 

19.714. Door Houpgr, W. A. Smith and W. Shepher}, 
Birmingham. 

19,715. Sash Fastener, W. A. Smith and W. Shepherd, 
Birmingham. 

19,716. LingeN Pros, W. Hardy and J. W. Cockrell, 
Gorlestone-on-Sea. 

19,717. Securinc Meta Prares, G. H. Hullett and J. 
B. Chambers, Birmingham. 

19,718. Nut-Locks, A. J. Boult.—(C. C. and J. J. 
Harrell, United States.) 

— Sgeir-actine Switcu, J. Marr, Tipton, Stafford- 
shire. 

19,720. Propucinc So.tus_e Propvucts, A. Ashworth, 

ury. 

19.721. Rep CoLtourtnc Marrers, J. J. M. Ville, 
London, 

19,722. Bicycies, J. L. Crawford, London. 

19,723 BotLeR-HEaTiNG ARRANGEMENTS, I. A. Timmis, 
London. 

19,724. PHosnocrRapH Trumprts, G. H. Whiting, 
London. 

19,725. ImpLemMents for Dicoine, &c., E. Terraneau, 
London. 

19,726. Scarr Riva, E. Griffiths, London. 

19,727. Cover for WaTeR-cLoset Sgats, E. Griffiths, 
London. 

19,728. Copy Hotper for Typewriters, A. v. Charnier, 
London. 

19,729. Tag ‘‘GitL” TanoLator, E. Youatt.—(H. Gul- 
banks, Cape Colony ) 

19,730. ResiLieNT WHEELS for VaLociPepes, J. Long, 
London. 

19,781. Trucks, J. L. Barrick, Kingston-on-Thames. 

19,782. Insect EXTERMINATOR, © P. Eversole, Kings- 
ton-on-Thames, 

19,733. MarnTatnING Two Motor Eno1ngs at the Same 
Nomper of Revoiurtions, C. D. Abel.—(/. Saltar, 
jun , United States.) 

19,734. Ion~itrIne ComBusTIBLE CuaroEks, F. Reichen- 
bach, London. 

19,735. Roorinc Tiigs, 8. Parks and F. I. Brown, 
London. 

19,736. RatLway Coup.ines, C. H. Hewer, London. 

19,787. Stackine Hay, P. McConnell, London. 

19,738. SpryninG Sprnpiges, W. Gihon and A. D. 
Remick, London. 

19,739. FeEDING Apparatus, J. M. Tees, London. 

19,740. ReGuLator for CarRiaGE Winpvows, J. Saville, 
Ashton-under-Lyne 

19.741. Concentration of Certain Orgs, R. W. 
Western, London. 

19.742. KNiF&-CLEANING Devicr, T. E. Petley, London. 

19 743. Kevotvino Hex Pap, P. N. Orr, London. 

19,744. Broopine Cuickens, C. H. Payne, London. 

19,745. MatTHsMaTICAL Drawine Pens, A. Tighe, 
London. 

19,746. MANUFACTURE of FisH-HOooKs, W. and J. J. 
Hardy, London. 

19,747. DIAPHRAGM-INDICATING AppaRatus, J. Grou- 
velle and H. Arquembourg, London. 

i9 748. ELectric Masters, C. R. Loubery and C. F. 
Baudry, London. 

19,749, Composition, A. Allard, London. 

19,750. Mannracturine Soap, E. Sprivgborn and J. 
W. Woodthorpe, London. 

19,751. PREPARATION of PRINTING Form:, E Albert, 
London. 

19,752. AppaRATuS for TRANSMITTING Puwer, E. N. 
Gulich, London. 

19,753. STRAM Enorngs, EB. Potter, London. 

19,754. TRoLLEys, G. C, Marks.—(W. &. Smith, Russia.) 

19,755. CoIN-RELEASED AUTOMATIC Pianos, L. Chiappa, 
London. 

19,756. ORNAMENTAL CuHatns, E. and J. Burkhardt 
and R. Huber, London. 

19,757. CONTROLLING ExLxctric Lamps, F. M. Lewis, 
London. 

19,758. Bausugs,*H. Jacobson, London. 

19,759. Corks, H. Helbing, London. 

19,760. Water Heaters, A. E. Greville, London. 

19,761. UNDERGROUND ConDucTors, Count V. Somssich, 
London. 

19,762. Bep Rest, J. A. Palitzsch, London. 

19,763. Supplying Fort to Morors, G. Mees, 
London. 

19,764. Dynamo ELecrric Macuings, H. M. Hobart, 
London, 

19,765 Ho1ipine Down the Front of Laptss’ Dressxks, 

Edwards.—(C. A. Grant, United States ) 

19.766. TrRkaTING RiFractory Org, A. Gutensohn and 
E. Parr. London. 

19,767. Urtnistno Waste ALKALis, A Gutensohn 
and E. Parr, London. 

19,768. Latues, J. Coulter and S. E. Laws, 
London. 

19,769. DeLtivery of Mink, A. E. Newton, London. 

19,770. EtkcrricAL Demanp Inpicator, E. Dubois, 
London. 

19,771. MARINE Propu.sion, F, W. V. Fitzgerald and 
8S. 8S. Bromhead, London, 

19,772. TrEL¥PHONE ExcHanag System, The Thomson- 
Davis Telephone System, Limited, and A. T. M. 
Thomson, London. 





4th October, 1901. 
19,773. Printinc Macuings, J. Kealey, Stockton-on- 
T 


‘ees. 

19,774. Guiigys, F. J. Longdin, Sheffield. 

19.775. Motor Cars, W. Slinger, Glasgow. 

19.776. Licutine Gas Lamps, H. Tee, Liverpool. 

19,777. * Heap” for Exaavust Steam Pipes, C. Fletcher, 
Manchester. 

19,778. VeLocipepg Sappixes, R. W. Haigh, Manches- 


ter. 

19.779. Mercuria Steam Trap, H. J. Long and C. A. 
Palmer, Bristol. 

19 780 BaTuine Macaig, R. and J. B. Lewis, Llanelly, 
South Wales. 

19781. ConTRoLLine the Descent of Hoists, J. C. 
Etchells, Manchester. 

19,782. Saraty Catcues for Hoists, J. C. Etchells, 
Manchester. 

19,783. Paps for DoupLte Haryess, J. Noake, jun., 
Birmingham. 

19,784. Carriace Lames, 8S. Russell, Birmingham. 

19785 Batance Rat Pins for Pianos, G. Daws, 
Birmingham. 

19.786. Toy WinpMILu, J. Kealey, Stockton-on-Tees. 

19,787. Woven Fanaic, R. J. C. Mitchell and W. W. 
Sherriff. Manchester. 

19,788. Tose Exeanpers, J. W. Cross, G.W.R. Swin- 
don Works. 

19,789. CHALKING Bitiiarp Cugs, J. Broad and F. 8. 
Jackson, Coventry. 

19,790. Sprino Frames for VeLociprpss, V. and P. 
Riley and the Riley Cycle Compiny, Limited, 
Coventry. 

19,791. Bicycte Brake, A. Williams, Redditch, Wor- 
cestershire. 

19,792. Fitterinc Mecuanism, J. I. 
Dundee. 

19,798. Exvecrric Switcuss, C. and P. C. Potts, Man- 
chester. 

19,794. Hann Baranceg, R. J. Lloyd, London. 

19,795. Trottky Heaps for EvecrricaL TRACTION, A. 
E. Rooke and G. Spencer, Glasgow. 

19,796. Stkam Enotnes, J. Murrie, Glasgow. 

19,797. Evecrric Licut Extinouisuks, C. H. Verity, 


Mackenzie, 


Leeds 

19,798. Propuction of Gambier, E. A. Muskett and J. 
B. Scammell, London. 

19,799. Hyprocarson Burners, R. G. Groves.—(The 
Pan-American Light Company, United States ) 

19,800. Portro.ios, E. Kénig, Barmen, Germany. 

19,801. HermeticaLty SéaLtep Boxes, T. 8S. Hooper, 
London. 

19 802. Guass Factne TiLes, W. Rosenhain, London. 

19,808. Guass Facine Tives, E. F. (Chance, London. 

19,804. Burning Hyprocarpon O1ts, F. R. White, 
London. 

19.805. SHUTTLE CHANGING MECHANISM, J. Cowburon, 
Manchester. 

19 806. AvuxtLiaRy Stksm Generators, H B. Stocks, 
Manchester. 

19,807. Rim Brakes for Cycies, A. T. Austin, Birming- 

am. 

19,808. Horse Sincers, W. Pilkington and W. Pullen, 
Birmingham. 

19,£09. BREaD-MAKING MacuiNerY, J. No>d. London. 

19810 Prayinc Pieces for Cress, G. P. Bartlett, 
Harrow. 

19,811. Testinc ELectaic CaBies, E. A. Claremont, 
London. 

19,812. Rart Jornts, F. Wood, Burnley. 

19,813. ConRuGATED STEk. Nalzs, C. E. Bratt, London. 

19.814. PerRpPeTuaAL Motive Encings, I. Steiner, 


19.815. Starr Covers. KE. C. Beaumont, London. 

19,816. Evectric HeaTinc Apparatos, A. M. Klitz, 
London. 

19,817. RarLway SIGNALLING Apparatus, R. Clarke, 
London. 

19818. Recovertinc Merats from Seawater, C. 8. 
Bailey, London. 

19,819. Lock Firries, 8. R. Parkes, Birmingham. 

19,820. Disc-GRINDING MACHINES, A. and H. Koberts, 
London. 

19,821. Sggp Dritts, G. Kettlewell, London. 

19 822. Optarntnc Motive Powsgr, 8. J. Woodhouse, 
London. 

19,823. Apparatus for SeEpaRaTinc Water, F. E. 
Whitham, London. 

19.824. CatcHIne AnrMALs, J. L. Crumpe, London. 

19,825 Roiier Bearrines, C. B. Burdon —(L. Lecirme, 
France 

19,826. Apparatus for PuriryING Gas, C. D. Abel.— 
J. Saltar, jun , United States ) 

19 827. Soap TaBtEts, T. A. Lynch, London. 

19,828. Construction of Exxkcrric Kalway;, W. 
Chapman, London. 

19,829. Construction of Exrctric Taamways, W. 
Chapman, London. 

19,880. Vanapium, 8. Cowper-Coles and Co , Limited, 
and S. Cowper-Coles, London. 

19,831. Weicuine Macuings, H. A. King, London. 

19,832. Evastic Trrgs, L. I. Perry, Loudon. 

19.883. Dies for Cuttinc Cigak Wrappers, A. A. 
Furness, London. 

19,834. Skivine LeatHER, F. J. Crockett, London. 

19,835. Skwinc MacuinE for Suors, R. Carleton, 
London. 

19.836. Soper, J. A. McLeod, H. E. Prevost, and H. 
Smith, London. 

19,837. GLass ARTICLES, F. J. Coxhead, Letonstone. 

19,888. Printing Types, II. Zinsch and W. Grosser, 


London. 

19,839. AuToMaTic FrreE Arms, C. Roth and C. Krnka, 
London. 

19,840. Fitters, R. T. Weaver, London. 

19,841. Domestic Water Fitters, R. T. Weaver, 


London. 

19,842. Sewine Macutygs, W. P. Thompson.— (Batchelor 
and Stenson, United States.) 

19,843. ApeaRaTos for SHapinc Dovcu, J. Callow, 
Liverpool. 

19.844. Fastentne Straps, I Smedley, Liverpool 

19,845. Gas Apparatus, F. T. Munton, Liverpool. 

19,846. Ec_gecrric Traction, T. I. Newton, London. 

19,847. Kites, H. Dyer, London. 

19,848. AuToMaTiIc CoupLines, G. Paddon, London. 

19.849. BRakks for Venicies, J. Freeman, London. 

19.850. Tie Inpicator, W. and KR. G. Buchan, 
London. 

19,851. Drivinac Gear, P. Jensen.—(B. Heyinann, 
Burmah.) 

19,852. Fastenincs for CupBoaRD Doors, W. W. Box, 


London. 

19,853. Hotprne Postacg Stamps, D. L. W. Richards 
and I. V. Heck, London. 

19,854. Horsk Manorrs, C. W. Smallbone, London. 

19,855. CoIN-FREED Mrcuanis, R. T. and J. G. Glover, 
London. 

19,856. MoTor-DRIVEN VeuHicLes, W. G. James, A. 
Sydenham, and W. T. Shaw, London. 

19,857. Storace of Gasgs, V. Powers and the Bevois 
Patent Lighting Company, Limited, London. 

19,858. Lamp, M. Strakosch, London. 
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19,859. SeLF-EMpryING Spitroon, A. M. Cross, Liver 


pool. 

19,860. Movasie Pickon Hovsss, W. Calway, Sharp- 
ners, Glos. 

19,861. Heatine Cu!cKEN Reargrs, W. Calway, Sharp- 
ness, Glos. 

19,862. Pygumatic Tires, H. E. Irwin, Kingston-on- 


ames. 

19,863. Construction of Brpstgaps, I. Chorlton and 

C. 8. Lloyd, Manchester. 
19,864. TROLLEY WHEELS, R. L. Ross, Manchester. 
19,865. Dust Exciupers, J. and J. R. Smith, Keighley. 
19,866. CARDING Macutngs, A. Ratcliffe, Keighley. 
19,867. IRonING AppaRaATus, W. 8S. Masters, Liverpool. 
19,868. PHoto Print Drigr, H. T. Hutton, Glasgow. 
19,869. Stzam Borter, W. McNeil, Manchester. 
19,870. Toy Sxx Saw, M. Clarke, Blackburn. 





19,871. ConsTant-sPEED Motors, H. Davis, London. 
19,872. CycLe Roititer Skates, J. E. Wain, Birming- 


ham. 

19,873. Fixine Taps in Mitk Cuurns, W. Jordan, 
London. 

19,874. ATTACHMENTS for Leos of Cuarrs, J. T. John- 
son, Manchester. 

19,875. MECHANICAL BALANCING ARRANGEMENT, J. D. 
Fisher, Birmingham. 

19,876. Knitting Macuing, W. T. E. Wheeler, 
Leicester. 

19,877. BotrLz Stoppers, L. Grote, London. 

19,878. Ececrric Marers, H. 8. Hatfield, Brighton. 

19,879. Fitter, W. Dalton, Blackpool. 

19.880. Firrincs for Fitter Beeps, 8. H. Adams, 
Harrogate. 

19,881. Centerinc Device, W. H. Harrap, London. 

19,882. Cycie Toot Baas, J. B. Brooks and J. Holt, 
Birmingham 

19,888. Hor Pirates for SeparaTinc Rupeer, H. 
Panzetta and E. Childs, London. 

19,884. Rotary Steam Enornegs, C. Griffin, London. 

19,885. Lastinac Macuine for Boots, W. A. Raymond, 
London. 

19,886. Fixtnc Hanpies of Brooms, J. Robinson and 
H. Gore, London. 

19,887. EXHIBITING Resutts of Gamas, R. O. Longmire, 
Liverpool. 

19,888. Maxine CoLour Puiartzs, W. Ziegler, Liverpool. 

19,889. Pavine of Streets and Roapways, T. A. Bell, 
Liverpool. 

19,890. Sensitive DiapHRacm, H. G. A. I. Wider, J. 
Hupfield, and 8. 8S. Bromhead, London. 

19,891. Cycrg Stanp3, V. Woodfield.—(/. Marchand- 
Bernard, France ) 

19,892. Inpicators, W. A. Sankey, London. 

19,893. Motor Cycis, J. A. Phillips and E. W. Bohle, 
Birmingham. 

19,894. TaBLE Tennis Fittines, H. Bolton, London. 

19,895. Toy, J. H. Pexton, London. 

19,896. ReEps for Looms, E. W. Kemna, Manchester. 

19,897. ScruBBInc AppaRaTus, W. P. Thompson.— 
(J. H. Darby, Wales ) 

19,898. Urixisation of Gas, W. P. Thompson. —{J. H. 
Darby, Wales ) 

19,899. Compressinc FurL, W. P. Thompson.—(J. H. 
Darby, Wales ) 

19,900. Exxectric Tramcars, W. Crookell, Salford, 
Lancs. 

19,901 Morors, L. M. Meyrick-Jones, East Dercham, 
Norfolk. 

19 902. Manvracture of SutpHuric Acip, E. Wen- 
maekers, Loodon. 

19,903. Atk Sues, J. B. W. Maunder and A. Schans 
chieff, London. 

19,904. Dryixc Apparatus, J. B. W. Maunder and A. 
Schanschieff. London. 

19,905. Bats, &c , H. E Hughes, London. 

19,906. Compixc Macuiygs, P. Smith and 8. Ambler, 
London. 

19,907. VevoctpepEs, L E. L. Maton, London. 

19.903. CigaRk Wrappgrs, O. Hammerstein, London. 

19 909. INTERNAL ComBosTION Motors, A. J. Boult.— 
(L Inchauspe, ————.) 

19,910 O1L-caRRYING PreJectites, J. Y. Juhnson.— 
(L. H Davis, United States.) 

19,911. Fasaics, J. T. Corsan, London. 

19,912. TagatTment of Yarn, J. H. Ashwell, London. 

19,913. Printinc Macurygs, C. I. Baillie, London. 

19 914. REFRIGERATING Apparatus, F. N. Mackay, H. 
8. Fox, and H. J. Worssam, London. 

19,915. Jomngrs’ PLoveus, G. J. Body, London. 

19,916. INcaNDEScENT Gas Buryers, J. P. Blake, 
London. 

19 917. Cycie Lock, W. Schellack-Ertel, London. 

19,918. BicycLe Sprisa Frame, L. W. Pugh, London. 

19,919. Reckpracies for Liqu¥riep Gasgs, A. Lange, 





London. 

— Propucina Motive Power, H. F. Fullagar, 

ndon. 

19 921. TeapgsMAN’s Barrow, C. Hammond, London. 

19,922. Stgam Borers, P. Bonvillain and HK. V 
Ronceray, London. 

19,923. Corsets, C. Torcheboeuf, London. 

19,924. ToBacco-sTEMMING Macuing, J. G. Havens, 
London. 

19,925. ComBustion Motors, J. J. H. Petin, London. 

19,926 Draintnc Racks for Guass, E. T. H. Stouer, 
London. 

19,927. Propuction of Matt Cocoa, F. Pfohl and R. 
Hohlfeld, London. 

19,923. Device f rConTROLLING Motors, W. E Evans. 
—(Allgemeine Elektricitiits-Gesellschaft, Germany ) 

19,929. InTaGLio PLatEs, J. Y. Johnston, Londun. 

19,930. SeekL Gearnpinc Macatnes, A. and L Myers, 
and C. B. Ketley, Birmingham. 
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19,931. LirgBoat, F. M. Andersen, Glasgow. 

19,932. DIscONNECTION BETWEEN CikcuiTs, W. J. 
Howard, Sheffield. 

19,933. Usperpick Looms, W. E. Heys.—(A. Brumant, 

‘rance ) 

19,934 BrusH SusPpENDER, W. Lumley, Fort Allaha- 
bad, India 

19,935. Horse Bits, G. A. Layton, London. 

19,936. ALTERING ToNnE of Pianos, U. Himmelheber, 
Baden, Germany. 

19,937. Mgasurine Gass, H. Carter, Swindon. 

19,938. DiscHarcina Motion for Looms, J. H. Mello- 
dew, Oldham. 

19,939. ALTERNATIVE System of Tones, D. Purves and 
Co., Edinburgh. 

19,940. Cycie Brakg, A. Thornton, Manchester. 

19,941. Macutwe HanpevarD, R. Donaldson, New- 
castle-upon-Tyne. 

19,942. Manogrs, J. R. Walker and A. W. Bishop, 
Liverpool. 

19,943. Devices for Hotpine Porss, D. Aitken, 
Glasgow. 

19,944. ScREW Propet.ters, J. Holt, Birmingham. 

19,945. SmaLu-aRMs, P. Wernig. Manchester. 

19,946. Foo Siena, G. A. Turnbull, Durham. 

19,947. Mort'stne Macuing, J , J., jun., T., and G. E. 
Bradbury, Congleton, Cheshire. 

19,948. Gamer, J. Nicoll, Glasgow. 

19,949. SeinnING Fiprovs Mare%riazs, T. A. Boyd and 
J. and T. Boyd, Limited, Shettlestone, Lanark- 
shire. 

19,950. SHapinc Teapot Bopres, J. King and W. G. 
Barratt, Stoke-on-Trent. 

19,951. CHain CLEANER and LusricaTor, A. W. 
Nightingale, Edinburgh. 

19,952. Envetopg, H. Wakefield, Poole, Dorset. 

19.953. Hyocienic Dweiines, J. U. MacAuslan 
Glasgow. 

19,954 MAKING INCANDESCENT MANTLE Rops, A. Rese, 
Birmingham. 

19,955. MouLDING ACETYLENE BuRNER Tips, A. Rose, 
Birmingham. 

19,956. LieaTinc APPLIANCE for Lamps, J. Munday, 
Birmingham. 

19,957. Step Axtgs, C. H. Marshall, F. Sanders, N. 
Smythe, and J. S. Richards, Birmingham. 

19,958. Friction CLutcH Courtine, H. H. Benn, 
Prerau, Moravia, Austria 

19,959. Empaoiwery, B. J. B. Mills.—(F. Roche-Gonin, 
France ) 

19.960 Drivine Gear for Cycixs, C. G. Garrard, 
Lo1don. 

19,961. Propuctne TuBULAR ART.cLEs, C. G. Garrard, 


19,962. HermeticaL Liquip Howpsr, E. Biart, 
19,963. Compound Action Tap, E. Biart London. 
19,964. SwitcH for Tram Liss, J. M. Wilson, Mother- 
well, N.B. ; 
19,965. Barrow for CaRRYING PackaGgs, G. Phillips, 
naon. 
19.966. Macurine for Coverinec Boxes, P. 8. Smith, 


London. J 
19,967. Macuine for Covertne Boxas, P. 8. Smith, 
ondon. 
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19,968. Luvg-sETTiInc Macurxg, H. J. H. Bibau and J. 
H. W. Campe, London. 

19,969. Mgasurtne Faucets, H. Q. Hood, London. 

19,970. Size Pownper, J. M. Harvey, Glasgow. 

19,971. Mourupergece for Topacco Pipss, M. J. Lansdell, 





ncdon. 

19.972. ALIMENTARY . PREPARATIONS, E. D. Bell, 
London. 

19,973. Dynamo Brusu, J. Matthews and W. Davies, 
Birmingham. 

19,974. Recorpine Distance TRAVELLED, C. 0. Bastian, 
London. 

19,975. BAND-BRAKE WHEEL, W. C. Punchard and H. 
Darby, London. 

19,976. ExpLosives or Compounps, S. B. Earle, 
London. 

19,977. Puzzug, J. Lechner, Kingston-on-Thames. 

19,978. Raprmp Prnci, SHarpener, J. H. Warren, 
London. 

19,979. Merat Back for Brusues, W. J. Cross, Bir- 
mingham. 

19,980. NrtT-suppoRTING AppaRaTus, A. Altman, 
London. 

19,981. AppaRatus for Hop Dryino, A. Blackie, 
London. 

19,982. ConsTrRUcTING VEHICLE WHEELS, J. 
London. 

19,983. PrevenTINc Ruistnc of Dust, J. 
London. 


Hopper, 
Hopper, 


19,984. Benpinc Srpgs of Puatges, E. Hancox, 
London. 
19.985. Sgcurine Jornt Rincs to Pipss, E. Hancox, 


London. 

19,986. Burnine VoLaTILe Liquins, A. Goldschmidt, 
London. 

19,987. Rotary Motors, Pumps, &c., A. Michael, 


ndon. 

19,988. Driving Wests for Motors, A. Mabon, 
London. 

19,989. Opgnrnc Postan Envetopss, 8S. Bennett, 
London. 

19,990. Lamps, C. M. Shafer and J. Voye, sen., 
London. 

19,991. Liqurp Cocks, J. Bayard, London. 

19,992. Suetves, G. T. Richardson, London. 

19,998. Amonta, B. Talbot, London. 

19,994. Erevator Gatss, A. L. Gibson.—(The W. S. 
Tyler Company, United States.) 

19,995. AERONAUTIC Macuing, E. L. Swingle, London. 

19,996. PREVENTING ABSTRACTION of CONTENTS of 
Letrer-poxes, C. A. and H. Bond, London. 

19,997. Cieantnc Tramway Rails, G. 

ndon. 

19,998. MANUFACTURE of PHENYLAMIDOACETNITRILF, 
O. Imray.—({The Farbwerke vorinals Meister, Lucius, 
and Briining, Germany.) 


Grant, 


19,999. Macninge Too. Freep Motion, T. Schwarz, 
London, 

20,000. Smoke Consumsr for Gas Burner, H. Talbot, 
ndon. 


20,001. IncrgEasinc Heatine Vauvg of Fur, L. Stick- 
mann, London. 

20,002. Sreszrinc of Vessets, V. D. de Michele, 
London. 

20,008. Fasteners for Garments, 8S. A. Barker, 
London. 

20,004. Spark ArrgEsTERS, E. E. Jarvis, London. 

20,005. GramopHowE Drivinc MeEcuaNism, T. Birn- 
baum, London. 

20,006. Typg-castinc Macatnes, R. Haddan.—(C. L. 
Hine, United States.) 

20,007. Sprsnrnc and Humaine Tops, A. T. Jeary, 
London. 

20,008. AgR1aL Navication, R. J. Baldrey, India. 

20,003. Brusugs, I. Radinger, London. 

20,010. CLrotHes Pscs or Pins, F. H. Gross, 
London. 

20,011. Braxgs, H. L. Schaffner, London. 

20,012. Pump-curps, &c., E. and J. Kelland, London. 

20,013. Brackets for Saarts, &c., 8S. C. Davidson, 
London. 

20,014. Gas Merrers, R. T. and J. G. Glover, 
London. 

20,015. Ticker Cuirpper, W. S. Simpson, London. 

20016. PropgeLLerR or Motor WHEELS, B. Cannon, 
London. 

20,017. Macurye for Stampinc or Pressino, J. Butler, 
London. 

20,018. Apparatus for THiIcKkENING F.iuips, A. J. 
Boult. — (Actien - Maschinenbau Anstalt vormals 
Venuleth and Ellenberge. Germany.) 

20,019. Exectric Fusss, &c., H. and H. Tirmann, 
London. 

20,020. Nicut Licuts, J. W. Mackenzie.—{J. Averland, 
Belgium ) 

20,021. Supporters for Box Lip3, N. J. 
London. 

20,022. APpaRaTus for MAINTAINING the WATER-LINE 
in Steam Borers, G. I. Rockwood, London. 

20,023. Macninges for Excavatinc, E. H. Taylor, 
London. 

20,024. Apparatus for Dryixc Boots, H. C. Mansfield, 
London. 

20,025. Motors, R. Algrin, London. 

20,026. AppaRaTus for Propucinc Liyoteum, P. 
Blauback, London. 

20,027. TARTRATE MANUFACTURE, A. Zimmermann. — 
(The Chemisehe Fabrik auf Aetien vorm. E. Schering, 
Germany.) 

20,028. Crrric Acip Manvracturg, A. Zimmermann.— 
The Chemische Fabrik auf Actien vorm. E. Schering, 
Germany. 

20,029. Looms, F. Barlet, London. 


Little, 
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20,030. VEHICLE-DRIVING Mecuanis, R. A. Cordner, 
London. 

20,031. Crctcues, W. Biddles, W. Pratt, and M. J. 
Biddles, Leicester. 

as oe PaTTERN NEEDLE Point Hotper, J. W. Mander, 

ndaon. 

20,038. Curr, W. J. Godfrey, Exmouth. 

20,034. States, A. M. Turton, Bradford. 

20,035. Boot and SHoz Warmer, G. H. Hill, Black- 


burn. 

20,036. Corset Bracgrs, M. Phillips, Cornwall. 

20,037. ErRaseR and ADVERTISING Device, F. Redda- 
way, Manchester. 

20,038. Fotpinc Sats for Desks, F. H. Fisher, 
West Bromwich. 


20,039. Craw Grip, A. Hill and J. Boothroyd, 
Leicester. 

20,040. Winpinc Motion of Rovine Frames, J. Scaife, 
Burnley. 


20,041. DISPLAYING ADVERTISEMENTS, E. R. Purcell and 
T. Mather, Manchester. 

20,042. Bakers’ Ovens, A. Galloway, Glasgow. 

20,043. ScrEwine Macuine Die Hoipgers, H. Whar- 
ton, Birmingham. 

20,044. Corinc Cast Iron Stove WeE.ts, J. W. B. 
Wright and J. H. Woodroffe, Birmingham. 

20,045. CHANGING ADVERTISEMENTs, R. Hyde and F. 
H. Simpkin, Sheffield. 

20,046. Piczon Housgs, R. Poole, Bedford. 

20,047. Fastentncs for Waist Betts, J. H. Phillips, 
Birmingham. 

20,048. Braces, P. A. Martin, Birmingham. 

20,049. MetaLttic BrpsTgaD ATTACHMENT, 
Edman, Birmingham. 

20,050. MANUFACTURE of ARTIFICIAL Fug, C. Cory, 
London. 

20,051. Pygumatic Trres for Veuicugs, I. 8. McGichan, 
Glasgow. 

20,052. Topacco Pipss, E. W. Wunch, Glasgow. 

20,053. Suips’ PRopELLER Swarts, H. and A. Verity, 
Liverpool. 

20,054. CrrcULAR Sawine Macuiygs, W. Miller, Glas- 


G A. 


gow. 

20,055. LEDGER-BOARD Protgctor, H. W. Madsen and 
F. R. Swinburne, Portobello, N.B. 

20,056. Apparatus for CLEANING Knives, J. J. Bowie, 
Glasgow, 





20,057. Exrractinc Corks from Borruss, J. Y. John- 
son.—(@. A. Smith, British Columbia.) 

20,058. Stgam Motive Power Ewnorngs, J. Murrie, 
Glasgow. 

20,059. SeMAPHORE INDICATOR, H. Bevis and 8. D. 
White, London. 

20,060. SHowgR Bata Apparatus, J. M, Castle, 
Glasgow. 

20,061. Hanpies for Cycies, c., J. Fletcher, 
Liverpool. % 

20,062. Lappgr AtTacHMENT, 8. A. Pacy and H. Brown, 
Barnet. 

20,063. Hich-powgR Mixep Gas Jets, C. W. Locke, 
London. 

20,064. Sg_r-susTaINING GraR for Lirts, A. M. Hunt, 
Bristol. 

20,065. Comprinep Basy and Dot. Carriacg, W. 
Wagner, Berlin. 

20,066. AxvE-Boxgs, D. J. Morgan, Cardiff. 

— F. G. N. Wilks.—(W. B. A. Wilks, 
Natal. 

20,068. Macutngs for FiLtinc VaLve Bags, A. M. Bates, 
London. 

20,069. VaLvg Baas, A. M. Bates, London. 

20,070. Puares of Or, Cake Pressgs, B. C. Barton, 
London. 

29,071. Puriryinc ACETYLENE Gas, B. Haigh and The 
Invicta Acetylene Gas Generator and Engineering 
Syndicate, Limited, London. 

20,072. Accumuators, T. A. Edison, London. 

20,073. PapeR-FgEDING Macuings, B. J. B. Mills.—(4. 
B. Dick Company, United States ) 

20,074. Mercury Compounns, B. J. B. Mills.—(A. and 
L. Lumiére, France.) 

20,075. Gas Pitot LicuTInc ARRANGEMENTS, T. Red- 
man, Bradford. 

20,076. Burr-cLeaNsING Apparatus, J. R. and A. E. 
Raper, London. 

20,077. Treatment of Copper Orgs, A. M. G. Sébillot, 
London. 

20,078. Brakes, W. W. Whitcomb, L. C. Wead, and L. 
and H. Whitcomb, London. 

20,079. Brakes, W. W. Whitcomb, L. C. Wead, and L. 
and H. Whitcomb, London. 

20,080. Trays, W. H. Weeks, London. 

20,081. Boxes made of CaRpDpBoarp, V. P. R. Stephan, 
London. 

20,082. THREADING Tape or Rippon, S. 
London. 

20,0838. Pyzumatic Despatch Tose Apparatus, O. 8S. 
Pike, London. 

20.084. Gas or Ort Lamp Cuimwneys, E. Bohm, 
London. 

20,085. Enornes, H. H. Lake.—(The Chicago Motocycle 
Company, United States.) 


Kops, 


20,086. TypewRiTINc Macuings, F. E. Allen, 
London. 
20,087. Propuction of Réstozn Rays, R. Grisson, 
London. 


London. 
20,089. Printrne TsLecrapus, E. Malcotti, London. 
20,090. CorN-FREED GAME Macuings, G. Roffe, 
~ London. 

20,091. Moutpine Apparatvs, J. C. Reed, London. 

20,092. Moutpinc Apparatus, J. C. Reed, London. 

20,093. Automatic SYNCHRONISER, J. Pearson and J. 
F. Williamson, London. 

20,094. Borris, C. E. Challis, London. 

20,095. Non - INTOXICATING BrvERaGEs, F. 
Schade, London. 

20,096. Spurs, H. F. Wilson, London. 

20,097. Spgep InpicaTor, A. J. Boult.—(The Lawrence 
Loy Syndicate, South Australia.) 

20,098. CarTripcr Carriers, W. Lindsey, London. 

20,099. Cycies, F. Easom and Humber, Limited, 
London. 

20,100. Maxine Cores for CyLinpRicaL CastTINas, A. 
J. Boult.(G. J. and C. H. Hoskins, New South 
Wales.) 

20,101. PowgR-TRANSMITTING MEcHANISM, B. J. Arnold, 
London. 

20,102. Game, H. A. Sawyer, London. 

20,103. SrretcHers for Coat StEeEves, F. T. Wonna- 
cott, London. 

20,104. Envetopss, J. C. Miller, London. 

20,105. Brake Ricoine for Rartway Cars, 
Jessen, London. 

20,106. Switcnes for Etecrric Tramways, W. A. 
Heindle, London. 

20,107. Borriss, J. F. McConaghy and G. G. Duddles, 
London. 

20,108. Ssewinc Macuring, W. P. Thompson.—(J. C. 
Goodwin, United States ) 

20,109. Linotype Macuineg, W. P. Thompson.—(P. 7. 
Dodge, United States ) 

20,110. Cap-rerpinc Mecuanism for SToOPPERING 
Macuarygs, W. P. Thompson.—(C. H. Burleigh and F. 
0. Woodland, United States.) 

— Sprincs, W. A. and L. O. 


von W. 


B. H. 


Heyes, Liver- 


pool. 

20,112. Or Lamps, C. P. A. Kjcersgaard, Liver- 
pool, 

20,113. Oven for Baxine Brean, 8. P. Davies, Liver- 
1 


pool. 

20,114. CounTreR-cHECcK Sate Book, E. M. Wildey, 
London. 

20,115. Sconrsc Apparatus for Biviiarps, T. E. Hol- 
lings, London. 

20,116. Uritistnc AsHts of Lionitgz, F. H. Becker, 
London. 

20,117. PHorocrapaic Cartripor, G. Krebs, London. 

20,118. Manouracture of TexTILe Fasarics, R. Hack- 
ing, A. W. Hancock, and J. Leighton, London. 


20,119. Cycte Extension Pspat, F. Mitchell, 
London. 
£0,120. CarpeTs, H. Panitschek and J. Ahorn, 
London. 


20,121. Water ALarms, Templer and Ranoe, Limited, 
and J. P. Ranoe, London. 

20,122. Hixors, L. Viewig, London. 

20,128. Ecc Opgner, H. W. Garratt, London. 

20,124. MrcuanicaL Movements, G. Goodlice, 
London. 

20,125. Mitk Streri.isers, J. B. Newton, London. 

20,126. Warpine Macuings, J. B. Whitney, London. 

20,127. Time Recorpger, G. Harrison.—(The Interna- 
tional Time Recording Company, United States.) 

20,128. Automatic Grapine Devices, J. P. Gallagher, 


London. 

20,129. Loom for Fiexrste Conpuits, H. G. Osburn, 
London. 

20,130. Vicks, J. Goodrich, London. 

20,131. PRESSURE-EXERTING Macuine, H. J. Haddan. 
HG. W. Greenwood, United States.) 

20,182. SianaL Apparatus, H. J. Haddan.—(The Hall 
Signal Company, United States.) 

20,133. AppInc Macuing, W. W. Hopkins, London. 

20,134. Cans, H. B. Knorr, London. 
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a Warter-TUBE Borters, G. M. Gray, Birken- 


ead. 

20,136. MopELLinc Apparatus, A. Hoffmann, Baden, 
Germany. 

20,137. ConstRucTING AUTO-mMoTOR Wacons, E. Foden, 
Manchester. 

20,138. CLEanrNG Tramway Raits, A. and G. Napier, 
Southampton. 

20,139. Rest for Enocrnz Latugs, J. A. Henderson, 
Manchester. 

20,140. CarTRIDGE, E. Douglas, South Shields. 

20,141. Partitioned Box and Pap, G. E. Gray, 
Sunderland. 

20,142. Maxine Sutpnuric Acip, R. H. Winsloe and 
B. Hart, Salford. 

20,143. Makino SutpHuRic Acrp, R. H. Winsloe and 
B. Hart, Salford. 

20,144. Rotary Motor, H. E. Williams, Stroud. 

20,145. SEL¥-cLEANING Furnace Bar, L. Rushworth, 
Manchester. 

20,146. Watcu Key, J. Cuthbertson and R. J. Ham- 
nett, Birmingham. 





20,147. Inuector, T. Feather, Bradford. 

20,148. Fasrenino, S. Sharp, Manchester. 

20,149. Pocket-KniF8, E. Priestman, Sheffield. 

20,150. WaTgeR-gLoset Sxat, W. Whitaker, jun., and 
Whitaker and Co., Limited, Halifax. 

20,151. Sarety Guarp for Venicies, C. L. Randall, 
Glasgow. 

20,152. Coxe Conveyor, R. Dempster and Sons, 
Limited, and J. W. Broadhead, Hulifax. 

20,153. Kggpinc Doors Suut, F. H. Suffolk and G. O. 
Crawley, Nottingham. 

20,154. Suip ARREsTER, H. Simpson, Liverpool. 

ay Lockine Doors, J. Brown and J. Forbes, 
G ‘ow, 

20,156. VARIABLE-SPEED GkaR, W. Storrie, Glasgow. 

20,157. WxiaHinc Macuings, W. Baines, Fleetwood, 
Lancs. 

20,158. Fett Hat Macuing, P. Marlor, Manchester. 

20,159. Suears, W. Ball, Sheffield. 

20,160. Castine of Cutt Rous, J. Tennent, Glas- 
gow. 

20,161. Proputsion of Veutcitges, &c, D. Whittle, 
London. 

20,162. WasHInG Macuing, J. H. Pett, London. 

20,163. Starr Eygs, T. Cobbe, Wigan. 

20,164. PRintiING PHotoGRapHs by ARTIFICIAL LIGHT, 
W. Askham, Nottingham. 

20,165. AtcoHoL Meters, T. C. Manley, London. 

20,166. Coatine Meta.s, W. A. Thoms, London. 

20,167. Percues for Birp-cacxs, F. J. Sparrow, 
London. 

— MaktnG Key Suarps, J. M. Loose, Birming- 
nam. 

20,169. Brxts, E. Keiller, Dundee. 

20,170. Top, A. R. Upward and A. M. Rivett-Carnac 
Le Mesurier, London. 

20,171. Retease Rino, G. Stretton and J. Hankin, 
London. 

20,172. Crurcu, W. L. Poole, T. Simmons, and C. W. 
Libetter, London. 

20,173. Panoramic Apparatus, B. J. B. Mills.—(4. 
and L. Lumiére, France.) 

20,174. Stamp Box, L. Asprey, London. 

20,175. TRANSFORMING ELecTric CURRENTS, R. C. T. 
Evans, London. 

20,176. Sappixes, R. 
London. 

20,177. CarpurReEtrEerRsS for INTERNAL-COMBUSTION En- 
atngs, J. R. Rickard, London. 

pe oO aaa for CLEANING CaRpEts, F. J. Farrell, 

naon. 

20,179. Coup.ines, R. H. Villard, London. 

20,180. Stkam Enarngs, J. W. Restler, London. 

20,181. Inp1ico Vat Dyetno, A. W. Playne and L. W. 
Macdonald, London. 

20,182. Drivinc Gear, A. Soames and W. Langdon- 
Davies, London. 

20,188. ContRoLLING Pumpinc Enornes, W. G. Arm- 
strong, Whitworth and Co., Limited, and R. Wright, 


Fleming and W. Jakeman, 


on. 
20,184. Hooxs for the Suspension of Cans, P. Wilson, 


mdon. 

20,185. Lips for Boxsrs, E. Morgan, Birmingham. 

20,186. Cranks, A. F. Ball, London. 

20,187. TgLeoRAPH AppaRATus, H. Casevitz, London. 

20,188. Manuracture of SALICYLIDE ANHYDRIDE, J. 
Wetter.(F. H-L. Roche, Switzerland.) 

20,189. Manuracture of Tannic Acip, A. Heinemann, 
London. 

20,190. Macuingery for Storina Liquips, H. Howse, 
London. 

20,191. WasHEers for Botrie Stoppers, W. H. Watts 
and H. Everest, London. 

20,192. PHotocrapH Frames, T. K. and E. J. Edmonds, 
London. 

20,193. Coverinc Exectric Wirss, G. E. 
Liverpool. 

20,194. Transport Cuests, J. H. 8. Johnson, Liver- 


Heyl-Dia, 


pool. 

20,195. Knives, I. Kinney and T. B. Lee, London. 

20,196. Pzat Presses, W. A. Milne, London. 

20,197. Rapiator Topes for ATMOSPHERIC 
Burners, F. J. Beaumont, London. 

20,198. ConstrucTIon of ADsUsTABLE Mirror, A. M. 
Argles, London. 

20,199. Construction of Tega Cosy, A. C. Argles, 
London. 

20,200. Propuction of CoLtourinc Matrers, J. Y. 
Johnson.—{(The Badische Anilin and Soda Fabrik, 
6G. rmany.) 

20,201. Fuavopurpuring, W. L. Wise.—(M. J/jinskij, 
Germany ) 

20,202. Furnace for Me.tinc Marats, E. Bosshardt, 
London. 

20,208. INTERNAL CompBusTIoN Enoines, R. Thomson. 
—(C. Brown, Siritzerland ) 

20,204. Preservinc Foop, W. Lawrence and H. 
Hickox, London. 

20 205. Repropuction of Exoravrnes, A. Schlouppes, 
London. 

20,206. PottsHtne Grass, L. J. A. Robert and A. C. 
Barbier, London. 


Gas 
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20,207. Morors, F. H. Cook, Washington, United 
States. 

20,208. Screw Propeiuers, G. Quick, Bournemouth. 

20,209. ExpLosive Enatngs, J. Fielding and H. Camp- 
bell, Gloucester. 

20,210. Frat Wire Sprinos, B. check, Barmen, Ger- 
many. 

20,211. Knittinc Macutyss, I. L. 
Kerr, Leicester. 

20,212. Fittincs to Support Suetves, A. Cotgreave, 
London. 

20,218. Pczztx, I. Chorlton and C. S. Lloyd, Man- 
chester. 

20,214. Fiurp Meters, T. Thorp, Manchester. 

20.215. Execrricat Cut-outs, H. W. Cox, Notting- 

am. 

20,216. WaTER-HzATING VALVES, S. O. Pearson, Man- 
chester. 

20,217. DoveTartinc Macutings, J. and D. Sagar, 

ifax. 

20,218. Braxrs for Hoists, J. W., W. G., and P. G. 
Barnsley, Netherton, near Dudley. 

20,219. Grip Fastener, H. Windibank and M. Davis, 
Southampton. 

20,220. Rotter Guarps for DovcH Brakgs, T. Wad- 
dell, Kilmarnock. 

20,221. LuBricator for Cart WHEELS, A. Johnson, 
Manchester. 

20,222. Firg-Licuters, D. Gardner, Leeds. 

20,223. Banp-sawinc Macuings, A. E. Muirhead, 

lasgow. 

20,224. ManuracturE of Packino Rios, The United 
Asbestos Company, Limited, and J. A. Fisher, 
Liverpool. 

20,225. GENERATING ACETYLENE Gases, C. Hayward, 
Birmingham. 

20,226. Suirts, 8. J. England, Birmingham. 

20,227. Construction of Fioors and Cgrinas, J. 
Bassett, Birmingham. 

20,228. CarpureTTInc Coat Gas, T. Glover, Bir- 
mingham. 

20,229. VALVULAR ApparRatTvus, H. Hocking, Liverpool. 

20,230. MoTive-powgR EnaIngs, R. Hodgson, Auden- 
shaw, Lancashire. 

20,231. Preumatic Tires, T. H. Stone and KE. Tufft, 
Birmingham. 

20,232. Brick Drs, J. Culverwell, Bridgwater. 

20,233. ComBINED SHIRT Front and Cugst Protector, 
K. E. Blow, London. 

20,284. Stipe for Sprinc Lever WasHinc MACHINE, 
&M. Karr, Liverpool. 

20,235. Press for Pressinc Bric«s, A. E. Blizzard and 
H. Todd, Hanley. 

20,236. AppLIaNcE for DrRawina Corks from Borrtugs, 
F. P. Williams and J. B. Foxwell, Manchester. 

20,237. FacttiTaTine the OpENninG of TinnEp Goons, J. 

eek, Glasgow. 

20,288. Macuings for Removinc Megat ADHERING to 
Bonsgs, H. Taeger, Germany. 


Berridge and B. 





—<$—$—$<—— 


20,239. Dergcror Davices for GLass Bo’ " 
Brown, New York. wen S. 4 

20,240. Process for GILpING MgTALs, 
Berlin. 

20,241. Printina, &c., 
London. 

20,242. Pres for Strincs of Baysoxs, T. Hewett 

he aan. , ie 
,243. ELecTRiIc MEASURING INE TRUMENT. 
Hakoumoff, London. pa R 

20,244. Bott Ciippers, P. Broadbooks, London. 

20,245. WirE-cuTTERS, P. Broadbooks, London, 

20,246. VENTILATING Sawens, W. E. and F. D. Aldous, 
London. . 

20,247. Postau Carbs, B. Patch, London. 

20,248. Mik Paizs, A. F, Didot, London. 

20,249, Harr-curLina Tonos, KE. M. Friese, London 

20,250. CoIn-FREED Game Apparatus, W. H. Trimble, 


C. Gittig, 
Presses, W. M. Rockstroh, 


ndon. 
20,251. TrReaTING Certain Minerats, H. L. Godden 
London, ‘ 








SELECTED AMERICAN PATENTS, 
From the United States Patent-office Official Gazette, 





676,643, MANUFACTURE OF OPEN-HEARTH STEEL. S. 7 
and C. H. Wellman, Cleveland, Ohio.— Filed Jul; 
16th, 1900. < 

Claim —As an improvement in the manufacture of 
open-hearth steel, heatirg the metal and slay teyether 
on the bed of a furnace, tilting the furnace to permit 
the metal and a protective covering of slag to tlow into 

a forehearth structure thereon, withdrawing the metal 





[576,643 



























from said forehearth from beneath said protective 
of slag, but retaining the slag therein, running the 
slag back on to the bed of the furnace by restoring 
said furnace to its working position, reheating said 
slag on the bed of the furnace, and then again tipping 
the furnace so as to pour the slag therefrom, substan. 
tially as specified. 

676,685. Metuop or UTILIsIne THE Latent Heat or 
STEAM IN STEAM-POWER ApPaRATUs, 0. P. Osteryrcu, 
New York, N. Y.—Filed June 19th, 1900. 

Claim.—(1) The method of utilising the latent heat 
of the exhaust steam of a steam engine for useful 
effect in said engine, which consists in using air or 
other gaseous body together with steam as the motor 
fluid, condensing the spent steam and transferring the 
heat given up in the condensation of said spent steam 
to such gaseous body, and injecting said body itto the 
boiler as a vehicle for returning said heat thereto for 
further useful effect in said engine. (2) The method 


[676,685] 








Priming pump 


of utilising the latent heat of the exhaust steam of a 
steam engine for useful effect in said engine, which 
consists in using air or other gaseous body, tegether 
with the steam as the motor fluid, condensing the 
spent steam, re-cooling and compreesing the gas ous 
body separated from the condensed steam, and using 
it for effecting the condensation and for recovering 
the heat thereof, and returning said reheated gaseous 
body to the boiler for use together with the steara in 
the engine. 
676,832. Prockss cr Maxine Epcep Toots, C. D. 
Zeigler, Lewistown, Pa —Filed March 20th, 1900. 
Claim —(1) The herein-described process of forming 
edged tools which consists in casting a blank for the 
head of the tool from an open-hearth furnace into a 
suitable mould ; removing the blank thus cast from 
the mould, then welding a piece of high-grade steel 
to the cast blank to form the edge of the tool, and 


[676,832] 











finally finishing the tool, substantially as described. 
(2) The mode ode described of making an edge 
tool, said mode consisting in casting the body of the 
tool of ductile low-carbon metal, forming an opening 
in said casting, inserting the tor gue of a steel cutting- 
bit in said opening, both parts having been previously 
heated to a weldirg heat, and securing the two 
together by hammer welding, substantially as spect- 
ed. 
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GOODS AND MINERAL TRAFFIC. 





We have become somewhat weary of the oft-told story 
that the people of the United States are in every way 
better engineers, electricians, and business men than the 
inhabitants of Great Britain. It is not easy to say with 
whom the story originated. It found much favour in the 
eyes of that somewhat limited section of the English 
Press which delights in the publication of statements 
derogatory to this country. To do Americans justice 
we do not think that they hold usin contempt; nor have 
we succeeded in tracing any tales of our ineptitude to 
American Press. No doubt the American Press has 
said much that a strict regard for truth would have 
compelled it to have left unsaid; but on the whole it has 
rested content with the publication of derogatory state- 
ments which originated in this country, or with the 
American correspondents of English journals. A notable 
example of this last appeared in the form of a telegram 
from the special correspondent of a London evening 
paper not long since. Several railway officials of high 
standing have gone to the United States to obtain 
information as to American methods of working railway 
traflic—among these Mr. Fay, the traffic manager of the 
London and South-Western Railway. It is stated, we 
know not with what truth, that Mr. Fay allowed himself 
to be interviewed. On the evening of the 10th inst. 
the journal to which we have referred published what 
professes, at all events, to be a telegram from New York: 

‘* American engines. Experts to recommend them for 
the London and South-Western Railway. In the course 
of aninterview Mr. Fay said American engines were far 
superior to and more economical than British loco- 
motives.” Now Mr. Tay never said anything of the 
kind, the thing isa myth; but the annoying feature of 
tie whole affair is that any English journal should seize 
o1 such a statement and publish it with ill-concealed 
delight as prominently as possible. 

We should have passed the matter over without notice 
were it not that statements of this kind do a great deal 
of harm abroad. They are eagerly seized on by our 
trade rivals, and are used to our prejudice just in the 
same way that the pro-Boer Press is utilised to keep 
rebellion alive and prolong guerilla fighting. It is merely 
an act of justice to the able men who manage British 
railways to endeavour to make crooked things straight, 
and convince, if possible, even the man in the street that 
British railway management is not wholly bad. We 
venture to think that what we may say will carry the 
more weight because we have never been chary of 
censuring the railway companies when we believed that 
they were in the wrong. For some time past, as we 
have said, the world has been told with a ‘‘ damnable 
iteration”? that if only we introduced the American 
system of handling goods and minerals into this country 
enormous economies would be effected. In our last im- 
pression will be found a table giving the working expenses 
of the principal lines of railway in Great Britain for six 
months. We commend it to the attention of our readers, 
and we ask those who are competent to deal with the 
subject to point out through our correspondence columns 
the directions in which substantial economies are to be 
effected. Leaving the table, however, for the moment, 
we find it necessary to repeat much that has been 
siid before in our pages. The main contention of the 
alvocates of the American system is that a large 
economy would be effected if we hauled much heavier 
trains than are now the rule, with much more powerful 
locomotives. None of the persistent amateur critics of 
sritish railway methods has, so far as we know, attempted 
to give the amount of the saving to be effected in this 
way with any approach to precision. That there would 
be a reduction in transport expenses we do not doubt; 
but the before-mentioned critic does not seem to have 
any such appreciation of the facts, or knowledge of the 
details of railway traffic as would enable him to say 
where or in what way a saving could be effected. In 
America it is found more economical to haul trains of 
2000 tons than trains of 600 tons, therefore it must be 
more economical for this country ; that is the beginning 
and end of his argument. 

Now the people who write in this way are quite oblivious 
of the fact that these much praised 2000-ton trains are 
quite exceptional ; and that by far the greater number of 
goods trains in the States are not heavier than ours. The 
enormous engines of which so much has been heard are 
c unted by the dozen rather than by the hundred. Ofloco- 
motives weighing over 100 tons there are only three in ex- 
istence. It has been stated that the Baldwin Works are 
going to build a 150 ton engine, but it has no existence now. 
52 much is said about big engines, because they are excep- 
tons tothe rule. They have been specially constructed to 
deal with a special traftic which does not exist in this coun- 
t-y. Our railway companies are not required to haul two or 
three thousand tons of grain from the interior of a vast 
agricultural region for 1500 or 2000 miles to the sea-board. 
Our conditions of traflic are entirely different from the 
grain transport of the United States. We might as 
well find fault with the cabinet-maker because he did 
not use a felling axe and a cross-cut saw, as censure a 
railway company because it does not adopt rolling stock 
for which it can find no employment. It has been very 
well said that “the United States traffic is all haulage 
and no terminals, and ours is all terminals and no 
haulage.” We do not assert for a moment that our 
methods are the best possible—far from it; but we do 
assert that to shoot upon the country the American 
system would simply =a in disaster; and that the rail- 
ways are what they are because of the way in which they 
have grown up from very small beginnings, and because, 
on the whole, they have been managed in a fashion 
which has fairly met the wants of the trading community. 
In a word, the railway companies are not wholly respon- 
sible for shortcomings, and the general trading community 
will have to amend its ways before any important 
alterations can be carried out. 

It may be instructive if we mention even one or two of 





the questions which arise the moment we attempt to handle 
what is really a very complex question. We have recently 
referred to the very fine performance of an engine on the 
Great Northern railway. Let us suppose that a draw-bar 
broke and a part of the train ran away down an incline 
and caused a bad accident. What do our readers sup- 
pose would be the action of the Board of Trade? How 
heavy would be the censure; what a torrent of wrath 
would fall on the heads of all concerned for attempting to 
haul more than the forty wagons allowed by Parliament. 
The amateur critic will rush into the breach and 
tell us that the way out of the difficulty is 
to fit all trains with automatic brakes. What does the 
reader suppose would be the outcry of the traders—to 
say nothing of the unfortunate shareholders in the rail- 
way companies—if they were compelled to find some 
millions of capital for this purpose? In order to keep 
down the length of trains, 30 to 50-ton trucks are to be 
used. As we showed in a recent impression, there are 
absolutely no facilities in existence for using these trucks, 
save on a limited scale. The practice is now, at all our 
great coal export docks, to lift the wagon bodily on the 
staith, and tip its contents into the ship’s hold. Some- 
thing like 8000 or 9000 tons can in this way be put on 
board in twenty-four hours. There is not a staith in 
the country that would take 50-ton wagons—we doubt 
if there is one that would take 30 tons ; and the first result 
of attempting to use-such wagons, if the staiths were con- 
structed, would be a strike among the dock labourers. 

If, leaving coal, we turn to the transport of general 
goods, we find that very great difficulties stand in the 
way of making up heavy trains. Unless in the very 
limited number of cases where large cities are concerned, 
it is almost impossible to get enough goods to make up a 
heavy train. To do so it is necessary to accumulate 
them, and to the necessary delay the trade strongly 
objects. That the obstacles can be overcome, Mr. 
Aspinall’s recent practice on the Lancashire and York- 
shire Railway would seem to indicate. But it will be 
necessary to hasten slowly. The traders, the colliery 
owners, the shippers, and the shipping agents, the iron 
workers—in fact, the whole industrial community, must 
work together to the same end if they really wish to see the 
cost of transport reduced. The crude arguments which 
we have heard in favour of the introduction of American 
methods are the result of an almost childish igrorance 
of the ruling conditions of traffic in the two countries. 
It is a somewhat interesting fact that, although France, 
Germany, and Russia use locomotives of colossal dimen- 
sions, no one in this country seems to think them worthy 
of notice or imitation. It must be the United States or 
nothing. The colliery owners in this country know that 
they cannot accommodate 30-ton, to. say nothing of 
50-ton wagons. They appear, however, to be willing to 
introduce constructive changes provided the railway 
companies will make an adequate concession in their 
rates. This, at all events, manifests some appreciation of 
the position. That economies may be effected we are 
certain. But they cannot be made by the railway com- 
panies unaided by the rest of the community. 

As it is entirely desirable that the truth should be 
impressed on the public, and that the trader should 
understand how essential is his co-operation in the 
endeavour to reduce working expenses, and with them 
the rates charged by the companies, we, at the risk of 
making this article somewhat long, give some facts not 
generally known. Thus, for example, when the argument 
in favour of fitting all wagons with automatic brakes is 
heard, itis well to remember that the wagons owned by 
the railway companies in the United Kingdom and 
Ireland number, roughly speaking, 634,000 to 635,000. 
The number of wagons owned by traders and wagon 
companies in England and Scotland is reported at 550,000, 
making a total wagon stock of, say, 1,185,000. Atthe very 
moderate estimate of £5 each for automatic brakes, we 
have a grand total of £9,250,000. About 800,000 are used 
in working mineral traffic. The average carrying capacity 
of each wagon may be taken at 9 tons, in equal propor- 
tions of 8 and 10-ton wagons. About 385,000 to 400,000 
are used for conveying merchandise. The mineral wagons 
always carry a full load, the average load per train being 
about 3850 tons. The great difficulty the railway 
companies have to contend with in dealing with this traffic 
arises from the merchants, ironmasters, and colliery 
owners keeping the railway companies’ wagons loaded, both 
in iron ore and coal districts, until it suits their con- 
venience to unload. In the case of iron ore traffic, the 
trucks become storehouses for three or four months, 
and this is done with impunity when two or three 
companies compete for the traffic. The railway companies 
have no remedy but to submit or lose the traffic. This 
could be overcome if gantries were erected at the depdts, 
and wagons with hopper bottoms used, so that the unload- 
ing could be done expeditiously without any extra cost so far 
as iron ore is concerned; in fact, the same principle should 
be adopted here as in America with this class of traffic. 
In this country traffic is worked, as we have said before, 
over short distances compared with those obtaining in 
America. A very large proportion of the coal moved is for 
small consumers of, say, one ton, and no provision is made 
for proper unloading and storage at the mineral depots. 
The railway companies and traders stand very much in 
their own light in this respect when in distances of only 
20 miles they consider themselves well off when they get 
one to two runs a week out of their wagons. Then, in 
shipping orders, stress of weather lays up thousands of 
wagons under load for two or three weeks at a time. 
Again, when mineral traffic is slack, these wagons are put 
into goods traffic. The wagons most in favour by the 
coal traders carry eight tons. The speed of our goods 
trains at present averages from 35 to 40 miles per 
hour, whereas fifteen years ago express goods trains 
seldom reached 25 miles per hour. The average 
load per wagon, as given by a leading authority, is 
24 cwt., which, we think, is too low. At the same 
time we do not think it exceeds 30 cwt. in wagons capable 
of carrying from 8 to 10 tons. So keen is the competition 


that the load often does not exceed 4 cwt. per wagon. 

We cannot better conclude this article than by the 
following quotation from a private letter written by a 
very high authority on the conduct of railway traffic :— 
‘“‘ Matters are in a deplorable state from an economic 
point of view, and detrimental to the best interests of 
the trade of the country. What would it be if we adopted 
an American 15 or 50.ton wagon on the lines on which 
our traffic is now worked? Until traders see it to be in 
their interest for the success of their business to assist 
the railway companies in providing proper means for 
disposing of their goods or minerals rapidly and cheaply 
when they reach their destination, I see little hope of 
any improvement in the reduction of transport. If the 
money wasted in airing their grievances before the Rail- 
way Commissioners was spent in putting their own house 
in order, by providing better facilities for economically 
handling their traffic, and endeavouring to assist the 
railway companies in bringing up the load of their 
wagons to a more reasonable percentage of the carrying 
power of the trucks supplied for their use, the better it 
would be for their own and the general trade of the 
country.” 








IRON FOUNDRIES AND FOUNDRY PRACTICE 
IN THE UNITED STATES. 
(By our Special Commissioner.) 
No V} 
VI.—_STEEL FOUNDRY. 

Tue new open-hearth steel foundry plant of the Shickle, 
Harrison, and Howard Iron Company covers 17 acres 
and employs about 1000 men. Its full capacity is 100 
tons of finished castings per day. These works manu- 
facture railway wagon bolsters, bogie frames, driving 
wheel centres, and other railway work. The main build- 
ings are of steel skeleton frame construction, with 
corrugated iron sheathing. The smaller buildings are of 
brick. A general plan of the works is given in Fig. 28. 

In the furnace room are four Wellman tilting open- 
hearth furnaces, operated by hydraulic power. The 
charging platform is elevated 13ft. above the floor, and 
the materials for the charge are placed in iron boxes 
loaded on four-wheeled trucks which are pushed on to the 
platform by a small locomotive. A Wellman electric 
charging machine picks up the boxes and empties them 
into the furnaces. The furnaces are tapped into a large 
crane ladle, having a bottom spout for pouring the moulds. 
Materials are run into the casting room, moulding room, 
and core room on railway sidings, and are delivered within 
reach of the cranes. The cores are run into the ovens on 
wagons, and then on the same wagons to the moulding 
floor. Castings are run on four-wheeled wagons on the 
shop tracks to the chipping and cleaning room. After 
annealing and cooling, they are taken to the paint depart- 
ment and dipped in a bath of paint, and are then taken 
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in small wagons to the loading yard, where a steam 
locomotive derrick places them on the railway wagons for 
shipment. 

The main building is 340ft. square, and contains 
several departments, as follows :—The furnace room, A, 
56ft. by 306ft.; casting room, B, 79ft. by 306ft.; moulding 
room, C, 75ft. by 306ft.; core-room—with four ovens— 
and chipping room, D, 75ft. by 306ft.; chipping and 
cleaning room, E, 56ft. by 306ft.; and flask storage room, 
F, 32ft. by 340ft. The annex, G, is the annealing room, 
with one continuous oven, in which all castings are 
annealed. The casting room has three 25-ton electric 
travelling cranes; the moulding room has two similar 
15-ton cranes, and the flask storage room has a 5 ton 
electric travelling crane. The core and chipping rooms 
have twenty-five air hoists suspended from trolleys or 
carriers running on overhead tracks. 

At H is the machine shop, 61ft. by 157ft., equipped 
with special milling machines, planers, &c., and also a 
multiple drill with fourteen spindles. These tools are 
driven by individual electric motors, while other motors 
drive groups of smaller tools. The pattern storage shop, 
I, 60ft. square, is next to the pattern-making shop, J, 
50ft. by 90ft., in which all the machinery is operated by 
electric motors. The store-room, K, 30ft. by 50ft., has a 
weighing machine outside ; and next to it are the racks, 
L, for storing bar iron. 

The laboratory building, M, is 18ft. by 32ft., having 
the physical laboratory on the first floor and the 
chemical laboratory on the second floor. The former has 
a testing machine of 100,000 lb. capacity; also lathes, 
drills, &c., for preparing the specimens. All these 
tools are driven by electric motors. In this building 
also is the recording apparatus of the weighing machine, 
which automatically weighs all materials going to the 





furnaces. In the material yard is a shear-house, N, 
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18ft. by 22ft., and opposite the furnace room is the gas- 
_ house, O, 92ft. by 47ft. At Pisastock room, 27ft. by 

105ft. The boiler room, Q, and engine room, R, are each 
52ft. by 100ft.; the latter containing a Corliss engine, 
with direct-connected generator; and also the com- 
pressors, hydraulic pumps, &c. The office building, S, 
is 86ft. by 42ft., built of brick, three storeys high, with 
the drawing-offices and blue printing-room on the second 
and third floors. The buildings are well lighted and 
ventilated, and are thoroughly well equipped with elec- 
tric light, electric power current for the drills, and com- 
pressed air for the hoists, tools, &. The water supply 
is obtained from a well, and raised by the air-lift system 
into the elevated tank at T. 


VIIL.—THE WESTINGHOUSE FOUNDRIES, 

In the foundry of the Westinghouse Air Brake Com- 
pany practically all the work is moulded by machine. 
An overhead trough conveyor for distributing sand runs 
along the shop, the length of the conveyor being 230ft., 
and from this each machine is supplied with sand by a 
spout or shoot, which can be opened and closed at will. 
Above the conveyor trough, and parallel with it, is a 
shaft or bar fitted with blades which fit the trough, and 
are hinged to swing in one direction only. The shaft is 
carried by cross frames at intervals, having flanged 
wheels, which run on the sides of the trough. Itis given 
@ reciprocating motion by a connecting-rod or pitman 
from a crank arm on a driving shaft. In the forw 
movement the blades are rigid, and force the sand along 
the trough. On the return stroke the blades swing back, 
so as to merely ride over the top of the sand. The 
cupolas are run all day, the slag and tapping holes being 
open continuously. The work consists mainly of brake 
cylinders and reservoirs, and there is very little change 
in the patterns. The cylinders weigh 75 lb. and the 
reservoirs 100 lb. each. 

The moulding machines are worked in pairs, one on the 
cope and the other on the drag. These machines, as in 
several other large foundries, are of a special type, designed 
and built at the works. As the moulds are completed they 
are lifted from the machines by hydraulic jib cranes, and 
placed on a horizontal travelling flask conveyor, which 
carries them along 30ft. or 50ft. to the core setters. 
Some of the cores are set by moulders and others by un- 
skilled workmen. The same conveyor then carries the 
moulds along to another gang of men, who clamp them, 
and then it takes them to the cupola, where still another 
gang does the pouring, after which the castings are con- 
veyed to the fitting department. The sand from the 
moulds is wetted down, tempered by the addition of new 
sand, then screened, and again fed to the sand conveyor 
for delivery to the moulds. Under favourable conditions, 
two machines will turn out 350 brake cylinders and 300 
reservoirs in a day. Two machines will also turn out 
1200 to 1500 moulds of light castings per day of ten 
hours. 

The Westinghouse Machine Company’s foundry manu- 
factures a very different class of work from the above, 
including the bed plates, cylinders and other heavy parts 
of its large steam engines and gas engines. The foundry 
is of steel and brick construction, 600ft. long and 100ft. 
wide, and has five cupolas—one of 3ft. diameter inside 
the lining, two of 5ft. diameter, and two of 6ft. diameter. 
The latter have two charging doors each. The five 
cupolas are not always in service together, as the heats 
vary in size from day to day. The melting ratio aver- 
ages about 6} to 1, and is based on the total coke con- 
sumed and iron melted. The heats, as a rule, are 
comparatively short, the endeavour being made to melt 
as fast as possible in order to postpone the time of the 
first pouring to such a time in the afternoon as will 
enable the day’s work to be finished up by the regular 
quitting time. In consequence of this the cupolas have 
to be charged on the first bed as usual, no matter how 
short the heat may be, and when the bottom of the 
cupola is dropped at the end of the heat there is the 
constant waste which is incident to this operation. If 
the melting was done continuously, as at some of the 
other foundries mentioned in this article, the average 
loss at both the beginning and end of the melting would 
be greatly reduced, and a better melting ratio would be 
recorded ; but the method described is considered to be 
the most economical and best suited to the conditions of 
working. Besides this, the castings are largely of a 
critical sort, requiring the metal to be thoroughly hot. 
This explanation is given of what might in general seem 
a rather low melting ratio. The figure given—6} to 1— 
is broad and inclusive, and it must be noted that very 
high figures are sometimes open to question as to how 
much they include. 

The cupolas are placed at two different parts of the 
foundry, an arrangement which conduces to better work 
at the charging door and the tapping spout than when 
the cupolas are concentrated at one 0 A recent 
writer on this matter points out that the object of placing 
the cupolas close together is to serve them all from one 
charging platform, but the limited storage capacity leads 
to hasty work and careless weighing on the platform, 
while the pouring of the metal from the spouts causes 
more or less confusion in the foundry. When a consider- 
able quantity of iron remains in the cupola after the 
casting is finished, it is very generally run into pig beds in 
the foundry, an arrangement which is troublesome on 
account of the space occupied and the heat given out. 
At the Westinghouse foundry the pig beds for this purpose 
are behind the cupolas, and the iron is poured into a basin 
or runner located between the spouts of a pair of 
cupolas, 

The pig iron stock was formerly stored on the ground, 
and had to be handled two or three times in getting it to 
the charging door. When an extension was added to the 
foundry, however, a storage building was erected, having 
its floor level with the charging platforms, and having a 
capacity for 10,000 tons of pig iron. The building is of 
steel, with a floor of din. steel plates. Railway sidings 
enter the building on the ground level, and when a 








wagon load of iron is received the pig iron is loaded 
directly upon a truck, which is hoisted to the charg- 
ing platform by an hydraulic lift and then wheeled 
to the place where the iron is to be stacked, the 
various grades being stacked separately. Coke is carried 
directly from the railway wagons to the charging plat- 
form by two link-belt conveyors, one to each set of 
cupolas. This mechanical handling of the materials is 
very economical where large quantities have to be handled. 
The foundry is served by five travelling cranes, having a 
hoisting capacity of 150 tons. 

Around the walls of the foundry are placed water and 
natural gas connections. Thus, for wetting sand or 
wetting down a cope the man attaches an india rubber 
hose to the nearest water-pipe fitting, instead of having 
to search for a bucket or sprinkling can. The use of 
natural gas is a great convenience, especially for skin- 

ing any moulds or parts of moulds where the swab 
has been used too freely, and has left an undue amount 
of moisture. A length of hose to make the connaction, 
and a piece of gas pipe fora burner is all that is required, 
Natural gas is also used for heating the core ovens. 
These have arched roofs built of hollow brick, and 
have vertically sliding iron doors operated by chains 
and crank handles. The core-oven trucks have steel 
frames and roll on the journals of the axles, without the 
use of axle-boxes. The arrangement is similar to that 
shown in Fig. 16. The rails incline downwards to the 
back of the oven, so that the loaded truck can readily 
be pushed in, the truck being hauled out by a chain 
attached to a ring bolt in the frame and led through a 
sheave to a connection with one of the travelling crane 
hoists. 

Metal flasks are used to a very great extent, and 
exceptionally large castings are made in flasks, including 
engine bases weighing as high as 50 tons. This is done 
on account of the number made. In these base castings 
the green sand core is made directly in the mould, after 
the pattern has been removed. As the top of the core 
is much larger than the bottom no ordinary cheek could 
be employed, and an open flask is used for the cheek 
portion. When the pattern is withdrawn the cheek 
portion of the mould is divided perpendicularly and 
tilted to each side by a special arrangement, allowing 
the core box to be placed on the drag and the core 
rammed up. The same style of flask is also used where 
a drawback would be required, or cores used. In 
such cases only a portion of the flask is made in 
this way. 
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A large part of the work of this foundry is the making 
of large castings, which sometimes require the pouring 
of four ladles. To prevent mistakes and _ possible 
accidents, or loss on such work, there is a rehearsal of 
the entire proceedings, the ladles being hooked up, put 
under the cupola spouts, swung into position by the 
cranes, and tilted as in pouring. This ensures every- 
thing being in readiness and instructs the men, so that 
there is no confusion when the operations are repeated 
for the actual work. The planning of methods of turn- 
ing out large castings is not left wholly to the foundry 
foreman, but is a matter of consultation, as described in 
the following quotation :— 


Before work is commenced on the patterns a consultation is held 
between the superintendent, the foreman of the pattern shop, the 
foreman of the foundry, and one of the engineers. The drawings 
are carefully explained to the foundry foreman, and in cases where 
necessary models are employed to make everything perfectly clear. 
It is seldom that a foundry foreman is a good reader of intricate 
drawings, and the models serve admirably to enlighten him as to 
what is required. [Every phase of the procedure of making a mould 
is openly discussed, and this affords all parties in interest an oppor- 
tunity of expressing their views freely. After a decision has been 
reached as to the best manner of moulding the piece, the pattern 
maker is instructed to make his pattern in accordance with this 
method, and the engineer and draughtsman proceed to carefully 
make a drawing of the mould, showing every joint and brace and 
every detail of the mould complete. This affords an opportunity 
to calculate the strengths of the various elements of the flask and 
its fastenings, and removes the problem from the realm of guess- 
work into whichit generally enters, 

After the drawing is thus made, additional conferences are held 
to confirm and—if necessary—modify any slight detail which further 
thought has enabled any one of the faculty to improve. This also 
affords the machine shop an opportunity to assist the foundry in 
making the best, simplest, and strongest of rigging for binding and 
clamping the flask, as well as for lifting the casting or any part of 
the mould. It proceeds on the assumption that each one of the 
men above mentioned as participating in the conference has some 
particular qualification for making judgment that the others have 
not, and the result of this practice has been very gratifying to all 
parties concerned, It does not detract from the dignity of the 
foundry foreman to thus assist him in his work, but it compels him 
to think out every detail of the project carefully before he offers 
any finished suggestions as to a mode of procedure, 


VIIL—THE NILES FOUNDRY. 


The main foundry of the Niles Tool Works Company 
is 450ft. long, and 60ft. wide, equipped with three 
€0-ton electric travelling cranes over the central bay, 
in which the heaviest work is done. On each side are 








moulding floors, which aggregate about the same floor 

















area as the central bay, and are served by electric 
cranes of 5 to 15 tons capacity. A narrow-gauge railway 
system provides for the handling of material and trans. 
ferring ladles from the cupolas to the floors. 

In the Westinghouse foundry, just mentioned, a 
majority of the work—even of the heaviest class—ig 
made in flasks. In the Niles foundry, however, nearly 
all the heavy castings are bedded in the floor, and 
many of the moulds—even for castings weighing as 
much as 30 tons—are simply covered with cores, weighted 
down and properly secured. In a few instances a cope 
is provided. Working in this way, and with a set of core 
arbors, it is probable that a man will have sufficient 
cores rammed up to cover the mould for a heavy 
casting in less time than another man could ram up a 
deep flask for the same work. Large flasks also 
involve expense in repairs to burned bars, in carrying 
in and out of the shop, and in transferring when 
rammed. Where similar castings are wanted of different 
lengths, and with minor changes continually being made, 
few core boxes are easier to keep sight of than an assort- 
ment of patterns. For such work the mould is made by 
ramming up the bed, and placing the cores in their proper 
positions. The sides are then rammed up in sections, 
sand is rammed in behind them, and the covering cores 
complete the work. 

The moulding sand, obtained locally, is a species of 
natural loam, well suited for heavy castings. On a 
majority of the work the moulds are skin dried, and it is 
considered that sand moulds—especially for heavy cast. 
ings—require less care in construction and clean more 
easily than those which are poured without being dried, 
Charcoal is used exclusively for skin drying in this 
foundry. 

An article in The Foundry states that at one time 
nearly all of the castings in this foundry were made by the 
piece-work system. This applied even to the largest 
work, and a moulder who lost a casting in which he had 
some £3 or £4 at stake would be likely to remember the 
occasion and its cause. The company paid the moulder 
50 per cent. for lost castings, or full prices if the loss 
resulted from causes beyond his control. With the 
heavy demand for castings, it became necessary to employ 
many more moulders, and to double or treble the work 
ona single job. In view of this, and the consequent 
difficulty of ascertaining who was responsible for the loss 
of a casting when more than one moulder had been 
employed on the mould, the piece-work system was 
temporarily suspended. 
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iX.—THE KELLY FOUNDRY. 


This foundry is devoted almost entirely to the manu- 
facture of piano plates, and has a very interesting 
arrangement of floors and apparatus for handling the 
ladles and material. The building is 350ft. long and 70ft. 
wide, with an outside cupola room, 15ft. by 36ft., on one 
side, and a core room, 20ft. by 60ft., on the other side. 
A main gangway, 38ft. wide, extends across the building 
in front of the cupolas, and over this runs a 10-ton 
electric travelling crane. A cleaning room, 45ft. long, is 
partitioned off at one end of the building. The re- 
mainder of the building is occupied by the moulding 
floors, as will be seen by the plan, Fig. 29. 

There are twenty-six moulding floors, thirteen on each 
side of the 10-ton crane, and each floor can accommodate 
eight piano plate moulds. Over each floor is a 2-ton 
electric travelling crane of 70ft. run, shown by the full 
lines, while the dotted lines indicate the moulding floors 
and gangways. A main gangway extends along the side 
of the building next to the cupolas, and through this 
runs @ narrow-gauge line of rails, which connects with 
other parts of the works, and has a branch in the clean- 
ing room to conveniently serve the tumbling barrels. On 
this railway the ladles are carried to the cranes of the 
several moulding floors. The cupola charging platform is 
served by an electric lift. 

The cleaning room has a battery of eight tumbling 
barrels of special design, to take in piano plates, so that 
these castings require but a very small amount of hand 
work to fit them for shipment. The barrels are driven 
by an electric motor. 

The foundry building is of brick, with steel roof trusses 
of 70ft. span, so that there are no columns to obstruct 
operations. All the cranes are carried on the lower booms 
of the roof trusses. The two trusses on which the 10- 
ton crane travels have the booms composed of two rolled 
steel joists, with top and bottom lattice bars. The crane 
girder consists of two heavy steel joists underneath the 
booms, suspended from carriages which run on the top 
flanges of the joists. The main trolley, with 10-ton 
hoist, runs on top of the crane girder, while a smaller 
hoist—for light. lifts—runs on the lower flanges. 

The moulders work in pairs on piece-work, the com- 
pany providing several labourers to assist them in rolling 
up the hinged flasks. These flasks have wooden sides 
with cast iron bars, thus combining lightness with 
strength. As the moulds are shaken out a short time 
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the pouring, the bolts holding the bars to the sides 
a ph ar ot, so that the flasks last a long time. 
The castings are cleaned as well as moulded by piece- 


work. 








THE MUNICH SURFACE-CONTACT TRAMWAY. 
No, I. 

One of the interesting things to see at the Glasgow 
Exhibition is a demonstration at the Schuckert Pavilion 
of the system of surface-contact tramway which, after 
somewhat pene experiments at their works in Niirm- 
berg, they have laid down on a trial length of 600m., or 
2000ft., in the Goethestrasse at Munich. The design can 
hardly be said to be now in its first infancy. It has un- 
dergone many very important modifications since it was 
first tried five years ago; and, although these changes 
have not altered any fundamental principle of the system, 
still in work of this kind matters of constructive detail 
determine the practical success or otherwise of the enter- 
prise. In fact, the trial line as first laid down in Munich 
in 1896, gave trouble. Some of the switches stuck, and, 
during a thaw following a snowstorm, a stud, which was 
left charged owing to such sticking, led to the killing of a 
horse. This accident induced the authorities to prohibit 
further trials in their streets until the whole system had 
been re-arranged, with the introduction of new safeguards. 

Before this the electro-magnets which operated the 
switches were excited by the main working current; they 
are now operated by a shunt off the main current. The 
difference is obvious, and extremely important. The main 
working current taken into a tramcar is very variable. 
It is not only quite different during the starting period to 
what it is during uniform running, but it also changes as 
the load, the gradient, and the weather changes. During 
a portion at least of the braking it further becomes zero, 
as also when the car stands still. But the current, 
through a shunt of definite resistance, remains constant 
so long as the P.D. between the terminals of the shunt 
is unchanged. Switches operated by the main current 
taken into a car are thus of necessity subject to uncer- 
tain and unreliable action. Certainty and uniformity of 
action in the whole line of switches is of the essence of 
success; anda much greater chance of attaining it is 
afforded by the use of shunt currents, the shunt P.D. 
being from the full voltage of the main supply to earth. 

From April 1st to Nov. 27th, 1899, daily trials were made 
in the Goethestrasse on the improved system, and, these 
proving satisfactory, on Dec. 1st, 1899, regular all-day run- 
ning over the 2000ft. stretch was begun. Since then it has 
worked daily without accident. In outward appearance 
the change of system and its success have been recognis- 
able only by experts, firstly, because only a small 
ro of the cars running over the trial length have 

een built for the new system, the others taking current 
by overhead line, which line, therefore, still runs over the 
2000ft. stretch of contact studs; and, secondly, because 
the new cars themselves are fitted with trolley and pole, 
since they run long distances in either direction beyond 
the trial length. 

Further improvements have been introduced since the 
date of first regular working at Munich twenty-two 
months ago. As arranged at Munich, the car skate-rail 
that picks up current was of length just a little 
more than the spacing of the studs in the street, so 
that it was in contact with one only of these 
for most of the time. With this arrangement a row 
of three successive switches is at each moment under 
current; the middle one supplying working current, the 
hinder one being in the process of being put out of action, 
and the forward one being in process of being prepared 
for action. Now, however, the skate has been lengthened 
so as to more than cover two normal stud spacings, and 
is thus always in full contact with two studs, and inter- 
mittently in contact with three. The improved construc- 
tion may be seen in operation at the Glasgow Exhibition. 
Thus arranged, a series of six successive switches is 
always under current influence; the two middle 
ones each supplying half the working current to 
the car motors, the hinder pair being engaged in 
putting themselves out of working action, and the 
forward pair in process of preparing themselves for 
such action. This being the latest and most approved 
design, it is sufficient to select it for description here. 
Fig. 1 shows the scheme of electrical connections of this 
latest arrangement. 

In this diagram G is the generator at the central 
station; P P is the insulated supply main; pppp are 
the running rails—that is, the earthed return. If P and 
p be also taken as symbols for the potenfials in the supply 
main and in the earth respectively, then (P— p) is the 
available potential difference for driving the cars. SS 
are the series of contact studs, from which working 
current is picked up by the collecting skate C; sss are 
gas terminals directly connected to S S by copper 
eads, 

Each of these leads requires such section as enables it 
to carry half the maximum current ever taken by a 
single car. It must be remembered that Fig. 1 is a 
diagram only of connections, to show the automatic 
mode of operation of the switches. In the diagram 
the switches are spaced uniformly along the line, they 

aving the same spacing as the contact studs S. In 
reality, however, they are grouped, from twenty-five to 
thirty being brought together in one switch-box, placed 
at the side of the road away from the rail-track and the 
traffic. The spacing of the studs being about 10ft., each 
switch-box serves a length of, say, 800ft. of tramway. The 
box is placed, of course, in the centre of the length it 
serves. Thus the length of copper lead from switch to 
stud varies from, say, 5ft. to 145ft., not counting the 
transverse lengths due to the switch-box being placed at 
the side of the road and not between the rails on the 
line of the studs. The average length of these leads is 
thus 75ft., and the total length of thirty of them is 
2250ft. Each however, carries only half the current 
needed per car, so that the copper thus spent is equiva- 





lent to 1125ft. of the section needed for the whole current 


taken per car. This length 1125ft. = 800ft. x as That 


is, the extra length of leads introduced by the system of 
grouping the switches equals the whole length of track mul- 
tiplied by one-eighth of the number of studs served from 
each switch-box. This must notbe thought of as a redupli- 
cation of the supply main, whose section has to be such as 
to serve with current many cars. In a long line the 
main would be arranged in separate feeder sections. If 
each of these sections were designed to supply a number 
of cars equal to, say, one quarter of the number of studs 
fed from each switch-box, or seven and a-half cars in the 
above example, then the branch leads from the switch- 
boxes would involve an extra expenditure of copper equal 
to increasing the main section by 50 per cent. If the 
main be designed to feed fifteen cars simultaneously, the 
branches would equal a 25 per cent. increase of the main 
section. 

The balancing advantage obtained from this system of 
grouping to set off against this extra expenditure in 
copper branch leads is the reduction of the number of 
switch-boxes to keep under supervision and repair in 
regard to the regular and efficient working of the 
switches. The time and cost of examining a switch- 
box to see if it be all right is practically the same 
whether the box contain one, three, or thirty switches. 
The number of switches getting out of order and needing 
repair per year, and the cost of such repairs, will. be the 
same whether these be placed in 100 or in 3000 boxes 
along the line. Rather it will be less on the grouping 
system, because the one box containing thirty switches 
will certainly be of much better construction and be 
better set than would thirty boxes. Practically the thirty 
boxes can get no periodical inspection ; they are almost 
necessarily placed so that they cannot be inspected except 
when such inspection becomes a necessity, that is, when 
it is found that one of them has got out of order. 
The inspection then taking place not only stops the 
traffic; it consists in a tedious search from box to box to 
find the switch that causes trouble. When thirty are 
grouped in one box so that the whole are exposed at 





Surface-contact systems may be broadly divided into 
two. In the first, the electro-magnets operating the 
switches are carried in the cars themselves. Since on 
any line whatever the number of cars must always be 
greatly less than the number of switches, this system 
reduces to a minimum the number of electro-magnets 
required to work the whole line. The moving switch 
parts planted in the ground become also purely mechanical 
devices, except that one of them is a soft iron armature 
and must be alternately magnetised and demagnetised, 
while another must act the part of an electric-current 
contact maker and must keep in condition to perform 
this function efficiently. On the other hand, this system 
necessitates the line of switches being buried under the 
centre of the track and uniformly spaced along the line, 
thus giving a minimum of ready accessibility, and a 
maximum of such damage to the mechanisms as can be 
produced by the shock and shiver of the rails and ground 
from both the tramcar and the ordinary traffic. To be 
durable under such conditions the switch mechanism must 
be made in the most substantial style and the parts to 
be moved become heavier than they need be under more 
favourable circumstances. On this account, and because 
of the unavoidably large non-magnetic gap between the 
poles of the electro-magnet in the car and those of the 
magnetisable circuit arranged beneath the road surface, 
the magnetic forces required become large and the whole 
apparatus becomes massive, clumsy, and costly. Part 
of this extra large cost is due to the quantity of current 
needed to magnetise alarge and lengthy magnetic circuit. 
To reduce the non-magnetic gap to practicable limits, the 
moving part of the switch is lifted, not directly by the 
magnet poles carried on the car, but by fixed iron pieces 
under the roadway, which pieces are magnetised from 
the car magnets. If these pieces do not become 
immediately and thoroughly demagnetised after the car 
has passed, there is danger of the switch remaining 
closed. Nevertheless, where the traffic is moderately 
light, as, for instance, at Tours, where the “ Diatto” 
system has been in operation for nearly three years, this 
class of surface stud tram has worked very satisfactorily. 


In the second-class the electro-magnets which move 








once to view upon the unlocking of a single hinged door, 
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the switches are placed in the switch-boxes. Here an 
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the locus of the trouble is instantly detected, since it must 
be always apparent within which stretch of 300ft. of 
tramway the switch-sticking occurs; only rarely can 
there be doubt in locating it as between one switch-box 
and its next neighbour. 

These advantages of grouping the switches increase 
with the number grouped together up to a certain limit, 
and at a less rate as this number becomes greater; that 
is, the extra advantage of grouping twenty instead of ten 
is greater than that derived from grouping thirty instead 
of twenty, while that from grouping forty instead of thirty 
is very much less. The extra copper expense of the 
branches increases in simple proportion to the number 
grouped together. Thus there is established a limit to 
the economy gained by increasing the number brought 
together in one group. We are not aware that the 
experience with the system is yet sufficiently extended 
to supply data for determining this most economic limit. 
The way in which it will be gradually fixed in the course 
of further experience is sufficiently evident. 

It is to be noted that this extra expense in branch- 
leads depends on the spacing of the contact studs. Thus, 
if the length of line operated from one switch-box be 
300ft., and if the spacing be 10ft., there must be thirty 
branches grouped together, and the factor explained 
above will be *9 = 33. If, however, the spacing be 
15ft., only twenty will be grouped in one box, and this 
factor will be diminished to ~” The possible 
spacing depends mainly on the length of the car, but it 
also depends a good deal upon the construction of the 
collecting skate hung underneath the car. Lower down 
are mentioned the improved skate constructions used by 
the Schuckert Company. 

With a given length of collecting skate, the spacing 
required for the system now used by Schuckert, in which 
the skate always touches two, and intermittently three, 
studs, is just half that permissible with the system they 
used at an earlier date, in which the-skate was always in 
touch with one, and intermittently with two, skates. 
But as in the new system the current carried by each 
lead is — half that carried by each on the previously 
followed plan, the change has made no alteration in the 
total necessary copper expenditure on the branch leads 
connecting switches with surface studs. It, however, 
doubles the number of studs built into the track, and 
also doubles the number of switches, 


Fig. 1—-DIAGRAM OF CONTACT TRAMWAY SYSTEM 


electro-magnet is needed for every switch, and the 
expense of the connections and windings of a numerous 
series of these distributed along the line becomes very 
considerable. No advantage could accrue so long as the 
switch-boxes were placed under the track subject to the 
shock of the traffic, and distributed one to each switch 
and contact stud. But evidently the adoption of this 
principle gives opportunity to remove the whole of the 
switch apparatus away from the rail track. At the 
expense of slight extra cost in length of connection 
between it and the surface stud, it may be removed to 
the quiet and security of the foot pavement, where also 
it may be mounted in a manner much more accessible for 
inspection and rapid repair. All parts of the construction 
left in the carriage way are of entirely simple form, are 
fixed and solid, and immune from disturbance, and are, 
in fact, of a kind not easily damaged even by great dis- 
turbance. This and the further development of collecting 
a fairly large number of switches in a group in one box— 
this at the further cost of another lengthening of the 
connections—form the main features of the design being 
now put on trialin Munich by Schuckertand Co. Hardly 
less important, however, is the substitution of a shunt 
current for the main current to operate the switches, 
which has already been fully mentioned. 

Returning now to Fig. 1, the design of the connections 
and the mode of action of the switches may be explained. 
Each switch is worked by two electro-magnets, M which 
makes contact to the surface stud, and m which breaks 
this contact. The reference letters are seen on the 
larger scale diagram, Fig. 2, of one of the switches. 
There are two moving parts, diagrammatically represented 
by the two levers L and J. L is pivoted at its centre, 
while 7 is hinged at its left-hand end. Each forms a soft 
iron armature, the opposite ends of L being alternately 
attracted by the magnets M and m; while the right-hand 
end of / is intermittently attracted by m, and, when cur- 
rent ceases to flow through m, is drawn back to normal 
position by a spring. L has permanent electric connec- 
tion with the supply main P. The lever J is connected to 
the surface stud S at T, this connection being also per- 
manent, 

M is magnetised by a solenoid current, which is a 
shunt from the terminal T between s and § to the earth p. 
Such current flows only when the connected surface 
stud S is charged to high potential. This charging of 
S takes place either through the closure of the lever 
L upon the switch contact s, or else through the col- 
lecting skate C and the other stud in contact with the 
skate. 

The current magnetising M may, however, be short- 
circuited through ¢, the auxiliary switch contact closed by 





the depression of the lever 7. When this short circuit 
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is established, M is demagnetised, or remains so feebly 
magnetised, that a magnetic pull from m on the other 
end of L easily draws L away from M and breaks contact 
at s. 

Beyond this short circuit the shunt current proceeds 
to earth, not directly, but through two branches, one of 
which rnns backwards to the switch second behind, and 
the other forwards to the switch second in front of, 
the switch from which the shunt current flows. At these 
two switches, four steps apart in the series, the two 
halves of the shunt current run through the solenoids 
magnetising the magnets m. Thus, the shunt current 
which magnetises the main magnet M3, after leaving this 
magnet, spli s and magnetises the two auxiliary magnets 
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Fig. 2—DETA’'L OF SWITCH. 


m, end m;; while that running by M, also magnetises 
the magnets m, and m,. From these auxiliary magnets 
the two branches of the shunt run straight to earth 
rail p. 

Thus each auxiliary magnet m is surrounded by two 
solenoid coils, one in series with a main magnet two 
spacings behind it, and the other in series with a main 
magnet two spacings further forward. The magnet is 
excited by current through either of these coils. It 
never receives excitation from both at the same time. 

It is to be noted that all these connections are entirely 
symmetrical forwards and backwards. It results from 
this symmetry that the automatic action is continuously 
equally ready for either direction of car movement, and 
this without setting over any reversing lever. The only 
reversal needed is that of the motor on the car. 








THE COBRA DISASTER. 


THe judgment of the Cobra court-martial has been 
everywhere received with entire approval, and, indeed, 
in view of the evidence which was presented for its con- 
sideration, no other decision could have been expected. 
All attempts to explain the disaster by suggestions of 
submerged wrecks or careless navigation were utterly 
futile, and very properly so. The whole tenour of the 
evidence went to show that the Cobra was inherently a 
weak vessel, and that she should never have been sent to 
sea except in fine weather. 

The circumstances of this latest naval disaster are such 
as to deserve the closest examination, if only for the sake 
of preventing further loss of valuable lives and national 
property through similar causes in the future. The 
Cobra was a steel torpedo boat destroyer, built in the 
year 1899 at Elswick-on-Tyne, by the well-known and 
justly eminent firm of Sir William Armstrong, Whitworth 
and Co. She was not ordered by the Admiralty, but was 
essentially what is known as a “ spec”’ vessel, that is to 
say, one built upon the expectation that a purchaser 
would be found for her when completed. Such a transac- 
tion is very common at mercantile shipyards when 
sufficient orders to fill the building berths have not 
been booked; and in such cases only such a type of 
vessel is laid down as will be certain to tempt 
a purchaser. Torpedo boat destroyers have been before, 
and are still, built at other shipyards in this country 
under similar conditions. The design is in such cases 
the work of the shipbuilder, who usually takes care to 
ensure that it will receive the approval of the contemplated 
purchaser, by more or less closely following the plans 
upon which other vessels of the type have already been 
built and accepted. The case of the Cobra was, however, 
singular in regard to some very important particulars. The 
Parsons Turbine Engine Company, of Wallsend-on-Tyne, 
had already shown that the type of marine engine designed 
by it was eminently suited for the attainment of very 
high speeds, and that it had the further advantage of not 
communicating too much vibratory movement to the 
hull of the vessel, as in the case of ordinary machinery 
having reciprocating motion. It is further claimed that 
higher efficiency and greater fuel economy are associated 
with the Parsons machinery than with that ordinarily 
fitted in these destroyers. To prove these qualities and 


kring the system into prominent notice, it was arranged 
by the Turbine Company to fit its machinery into two of 
these vessels, one of which was to be built by Hawthorne, 
Leslie and Co., at Hebburn-on-Tyne, and the other by 
Armstrong, Whitworth and Co., at Elswick. The Haw- 
thorne destroyer was named Viper, and the Elswick 


Now it would appear that these two vessels were 
designed and built wholly independently of each other, 
each being to its own builder's design and plans. The Viper 
was the first to be completed, and offered to the Admiralty 
for purchase, and after undergoing very exhaustive 
trials she was taken over by the Government, and added 
to the Royal Navy. In the reports of her performances 
which were published at the time it was stated that her 
machinery developed no less than 10,000 horse-power, 
and that her speed on trial was 35-9 knots. 

Let us now see what sort of a vessel this Viper really 
was, for, as is doubtless now well known, she was wrecked 
near the Channel Islands during the recent naval 
manceuvres. The Viper was 210ft. long, 21ft. broad, and 
12}{t. deep ; her displacement at the normal draught of 
water being 370 tons. It is said of her that upon one 
occasion, at least, her machinery indicated 12,000 horse- 
power, and that in three-hours’ continuous steaming she 
averaged 36°8 knots, her turbine engines making no less 
than 1180 revolutions per minute. The machinery 
which developed this enormous power was placed ina 
vessel of which the shell plating amidships was only 
about jin. in thickness, with about jin. sheerstrakes 
and garboards, and her flat keel plate was less than }in. 
thick, while the plating at the extremities of the vessel 
was about 30 per cent. less in thickness than that at 
amidships. The frames, which were 2lin. apart, ranged 
from 2}in. by lfin. by about ;% of an inch, to lin. by 
13in. by about the same thickness, while the reverse 
frames were proportionately smaller both at amidships 
and at the ends of the vessel, and the thickest floor 
plates only callipered } of an inch. To find machinery 
working up to from 10,000 to 12,000 indicated horse- 
power ina structure so light as this leads to the presump- 
tion that the limit of endurance of the steel material, if 
not already exceeded, could not be very far off. And yet it 
seems the Viper was looked upon as a perfectly safe and 
suitable vessel for the work she was intended to perform, 
and it would appear that she showed herself to be so up to 
the time she ran upon the rocks which wrecked her. That 
her factor of safety was much smaller than is considered 
necessary in ordinary vessels, whether for war or mer- 
cantile purposes, goes without saying ; but this condition 
applies to all vessels of the destroyer type, and may 
perhaps be considered an unavoidable element in the 
design. If such powerful machinery is placed in a 
vessel of her dimensions, draught of water and form, 
there cannot be much of the 370 tons displacement avail- 
able for carrying the materials composing the hull. As 
nothing was adduced at the court-martial to show that 
the Viper was not such a vessel as should have been 
acquired by the Admiralty for the service of the Royal 
Navy, it must be assumed that her builders were justified 
in the design they prepared, and that both Messrs. Parsons 
and Hawthorne, Leslie and Co., deserve the congratu- 
lations of the nation upon having contributed such a 
marvellous craft to the nation’s marine defences. At @i 
events, when she had been built and tried in the North 
Sea upon many occasions, and found to realise success- 
fully such extraordinary speed results, their lordships had 
to consider that if they did not purchase her some other 
Power undoubtedly would. And so the Viper was taken 
over by the Admiralty and put into commission for sea 
service. That she was wrecked when run upon rocks in 
no way detracted from the confidence which had been 
placed in her seaworthiness, for vessels are not built for 
striking rocks, but for safe navigation in deep water. 

The Cobra was not completed until after the Viper had 
made her speed trials. When ready for sea, and after 
her engines had been tried, she was offered for sale to 
the Admiralty, who sent one of their experienced ship- 
wright officials to examine and report upon her. This 
gentleman found that the Cobra was certainly not a 
duplicate of the Viper. The Elswick Company is not 
given to copying other people’s designs, but possesses a 
staff fully competent to do its own designing on its own 
premises. Whether or not it was aware of the 
dimensions and scantlings of the Viper has not been 
stated, but as such matters are not easily kept secret 
upona river like the Tyne, where the men working at one 
yard are often in the company of those working at other 
yards in the neighbourhood, there can be little doubt 
that the Elswick Company knew as much about the 
Hawthorne boat as it desired to know. It does 
not involve a great stretch of the imagination to 
suppose that it not only knew the details of 
the Viper, but that it also determined ‘to go one 
better.” Whether that be so or not, it fixed the 
Cobra’s dimension at 223ft. long by 20}ft. broad and 
13}ft. deep. These dimensions gave a vessel of about 
the same proportions of depth to length, but with a 
greater displacement, and this displacement was doubt- 
less utilised in carrying more powerful machinery and a 
larger coal supply. But the principal fact to be borne in 
mind was that the weights carried being relatively in 
excess of those in the Viper, there was not so large a 
fraction of the displacement available for structural 
materials. It is said, but we do not know with what 
truth, that the scantlings were less than those in the 
Viper, while the structural arrangements, especially at the 
upper and lower parts of the hull, were not so conducive 
to strength in the longer as they were in the shorter vessel. 
Whatever the actual differences were, the surveying officer 
discovered them, and duly reported them to his superiors 
at Whitehall. These ijatter very properly insisted upon 
additional strength being given to the hull, so as to bring 
the Cobra more into line in this particular with existing 
destroyers, which had been found to be—or, at least, were 
thought to be—strong enough. It is quite clear from the 
evidence on this point that none of the Admiralty 
officials mixed up in the case thought the hulls of the 
existing destroyers had too large a factor of safety. 
Suggestions were made as regards the additions which 
would be considered sufficient; but as the Cobra was 
already a completed vessel, with engines and boilers in 
place, it was found to be impossible to do very much in 





_ vessel was named Cobra. 





the way of strengthening her without pulling the vessel 





to pieces. Under these circumstances there can now be 
no doubt that, in the light of the distressing events 
which were made known at the court-martial, the 
professional advisers of the Admiralty should there and 
then have declined to recommend her purchase, save 
for experimental purposes. But this they did not do, 
and probably for the same reason that the ill-fated Cap- 
tain was allowed to proceed on her last cruise at a time 
when Admiralty calculations had shown she was dan. 
gerously wanting in stability. People often affect to set 
value upon pe Doni calculations and to be guided 
by their results, who yet hesitate to place full reliance in 
these calculations when brought to the sticking point of 
either acting upon them or the contrary. There is the 
feeling that, after all, the data used may not be quite 
trustworthy, or that the conditions supposed may never 
occur in actual practice. . Whatever may be the 
explanation, risks are often encountered as cheerfully as 
if their existence had never been suspected, and very 
often, too, it happens that, thanks to good luck, the pre- 
dicted never occurs; and so the remnant of faith in scien- 
tific investigation which had hitherto been cherished is 
finally extinguished. Trial and error has been the basis 
of most of our progress in naval design, and the errors 
have often to be paid for very dearly indeed, as in the 
sad instance we have now under consideration. 

And so the Cobra was purchased, after receiving as 
much additional strengthening as was practicable under 
the circumstances. This strengthening seems to have 
consisted for the most part of a longitudinal girder 
fitted under the deck beams in the range of the sides of 
the hatchways and funnel casings. The Viper was, from 
the first, favourably designed in this respect. She had a 
continuous girder, about 15in. high, and situated at 3}ft. 
on each side of the middle line, which served, where 
necessary, to form engine and funnel casings as well as 
hatchway coamings where the openings in the deck 
occurred. The Cobra had nothing of this kind, and so 
the Admiralty officials suggested something to serve a 
similar purpose, but placed on the under side of the deck. 
Then, again, the bunker bulkheads in the Viper were 
continuous from deck to bilges on each side of the vessel, 
attached both to the deck plating and to the bottom 
plating; whereas the placing of an athwartship bunker 
between the boilers in the Cobra prevented the side 
bunkers in the way of the boilers from being wholly 
continuous. Such details as these, of course, assume 
greater proportions in the eye of a professional critic 
after the occurrence of such a disaster than they 
probably would if all had gone well. It would be very 
far from the truth to say the Cobra was carelessly 
designed, for the contrary was evidently the case. Those 
who were concerned in designing the vessel had every 
reason for carefully thinking out the question of how 
best to appropriate the weight of structural material at 
their disposal if she were to have the draught of water 
and displacement contemplated. An excess of displace- 
ment would interfere seriously with the attainment of 
the enormous speed contemplated, and _ insufficient 
strength would prove even still more ruinous to the 
vessel’s efficiency and the builders’ reputation. The 
evidence shows that calculations were made of the vessel's 
strength under very trying conditions, and probably 
these included the case of being among waves of her own 
length. The results of the calculations seem to have 
satisfied the Elswick Company that she was strong 
enough, although the figures supplied at the court-martial 
are not such as would suggest that such trying conditions 
of stress were expected to occur with frequency or over ex- 
tended periodsof time. The mild steel of which the Cobra 
was built has a tenacity of from 28 to 30 tons per square 
inch of sectional area, with an elastic limit which would be 
reached at about 14 tons persquareinch. It seems thata 
tensile strain of at least 9 tons was expected under con- 
ceivable conditions. Now 9 tons of extension and 9 tons of 
compression, alternately applied every few seconds, 
would surely fatigue the material after some hours, and 
seriously reduce its resistance to bending, if not to ten- 
sion also. The well-known case of the Mary, which 
broke in two in the vicinity of the Bay of Biscay about 
twenty-five years ago, during fine weather, illustrates 
this. The vessel in question got into an evenly undulating 
ground swell, forming waves of about her own length, 
and the crew, who were picked up, stated that she bent 
up and down about a transverse section at the middle of 
her length until at last she broke in two at that place. 
Similarly, the steamers Western Reserve and W. H. 
Gilcher, which were lost on Lake Erie in 1891, were said 
to have broken in the same way. In each of these vessels 
it was subsequently found that they were structurally 
defective, and that scantlings which would have been 
sufficient for shorter vessels did not afford the necessary 
margins of safety for vessels of their lengths and 
proportions. 

It may be urged that if the Admiralty declined to take 
the Cobra, some other Power would, and that it was 
desirable to prevent this latter contingency from occur- 
ring. But ifthat was the reason for acquiring the vessel, it 
was still imperatively necessary that prudence should 
have accompanied the use to be made of her. Mr. Parsons, 
of the Turbine Company, said in his evidence that he 
considered these destroyers as fine-weather boats. Perhaps 
others concerned with the case took asimilar view. Indeed, 
the navigating instructions given at the Admiralty office 
to Lieutenant Bosworth Smith, her commander on the 
disastrous voyage, seem to indicate that at Whitehall it 
was known she ought to be handled tenderly. It is to be 
hoped for the credit of the constructive department that 
such was the case. For, knowing what they did about 
the structural deficiencies of the Cobra, it was clearly 
their duty to warn their lordships on the subject, and 
insist that she should be viewed as an experimental 
design rather than as an addition to the Navy fit for any 
service upon which a destroyer might be expected to be 
in 

Whatever may have actually been said to Lieut. Bosworth 





Smith about the craft he was to navigate from the Tyne 
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to Portsmouth, it is evident from his subsequent action 
that he thought the vessel fit to be taken to sea on a 
night that could scarcely be termed fair. Mr. Barnard, 
of the Parsons Company, and Mr. Sanderson, of the 
Elswick Company, seem to have offered no objection to 
the voyage being undertaken in such weather ; for if they 
did it must certainly have come to the knowledge of Mr. 
Percey, the chief engineer, who said nothing on the subject 
in his evidence. Indeed, that officer appears to have 
been so far from suspecting that she was structurally 
weak, that in his telegram to the Admiralty from Mid- 
dlesbrough he attributed the disaster to striking a rock. 

The evidence, however, clearly showed, despite all 
attempts at suggesting other possibilities, that the vessel 
got into bad weather, encountered heavy seas, and after 
rolling very badly for some time, ultimately broke in 
two somewhere not far from the middle of her length. 
Some of the survivors stated that they distinctly saw the 
hull hinging, as it were, up and down somewhere between 
her third and fourth funnels before finally breaking in 
two at that place. That the chief engineer did not see 
this, but felt a shock as of striking something, does not 
weaken the value of the other evidence, as each could 
only describe what he saw and felt in a brief space of 
time under circumstances of great mental strain. A man 
standing at the stern would, in all likelihood, see more 
of what was going on amidships than one standing upon 
a bridge immediately above it ; and the shock felt by the 
chief engineer was doubtless due to the parting asunder 
of the fractured portions of the vessel. The evidence, as 
already remarked, pointed to but one conclusion—the 
conclusion adopted by the Court—that the Cobra broke 
in two near amidships without previously striking any- 
thing harder than water, such being due to the vessel not 
being strong enough, and consequently she should not 
have been purchased by the Admiralty for service as a 
destroyer. This is practically the verdict of the court- 
martial, and it expresses the opinion which practical men 
had already arrived at. That she was worth buying for 
experimental purposes is quite another matter. It is not 
the purchase of the boat that was a mistake, but the use 
made of her. 

The question now arises:—Are all our torpedo 
destroyers similarly weak, or, if not absolutely so weak 
as the Cobra, are they fit for fighting in bad weather ? 
That is a question which the Admiralty must investigate 
and answer. Speed is undoubtedly a most valuable 
quality in a ship of war, and more especially in craft of 
this description. But having these high speeds of 27 to 
35 knots, which it is known destroyers may be built to 
attain, can the vessels be safely used in other than fairly 
smooth water? It is clearly of no use sending these 
vessels to sea with a fleet if they cannot be used under 
the same conditions of weather as those in which an 
engagement might be fought. We do not suggest that 
the great majority of our cleverly-designed fleet of 
destroyers cannot do this—the contrary has been proved 
over and over again ; but the nation will expect to be 
satisfied on this point, and steps must be taken to afford 
the desired satisfaction. Of one thing we may be sure, 
the margin of safety is not a large one in anycase. But, 
in war, risks must be taken ; only the risk should be 
reasonable and justifiable under all the circumstances. 

The commander of the Viper was acquitted on these 
grounds for losing his vessel upon rocks in a fog; and the 
fleet is full of officers willing to take similar risks. But 
to command a vessel, or to sail in one as a member of 
the crew, which is liable in a choppy sea to break in two 
and sink beneath one’s feet, is not a reasonable risk, and 
the country’s money must not be spent on such vessels. 

The circumstances of the Cobra disaster are painful in 
the extreme, and our deepest sympathy goes out to the 
relatives of the men of the Navy and of the contracting 
firms in their sorrow, a sorrow which one cannot help 
feeling they might have been spared if everybody con- 
cerned had acted with the prudence and foresight which 
should have been expected of them. This loss of life, 
and the sorrow consequent thereon, will, however, not 
have been in vain if the mischief ends with the loss of 
one vessel, and if steps are taken to ensure the reasonable 
safety of the others of the type. 








THE INSTITUTION OF MINING AND METAL- 
LURGY. 


Tus Institution, although so far not successful in 
getting a charter, is showing remarkable and, persistent 
activity. It has just published vol. ix. of its ‘‘ Trans- 
actions,” containing the records of its tenth session, a 
creditable volume to be noticed in another place. It has 
just started its eleventh session with an afternoon tea, an 
afternoon meeting, a dinner, and what practically proved 
to be an — meeting ; moreover, all these functions 
took place on Thursday, the 17th instant. It has, too, 
got its numbers up to above 1000, although no one can 
obtain admission without adequate qualifications sufficient 
to satisfy the requirements of the Council, who are very 
exacting on this point. 

The meetings of the eleventh session are to take place, 
by the courtesy of the Council of the Geographical 
Society, in that society's rooms at Burlington House, 
inasmuch as that useful and historical meeting room, 
where the Institution has hitherto met in the Geological 
Museum in Jermyn-street, is being exterminated by the 
authorities at South Kensington. The time of the meet- 
ings has been altered from 8 p.m. to 5 p.m., experiment- 
ally, and — will be of two awn duration. The first 
meeting took place, after tea, in the new rooms on 
Thursday, the 17th inst., with Mr. C. A. Moreing, the 
President, in the chair, when the following papers were 
presented: (1) “ Gold Mining in Egypt,” by C. J. Alford 
(Member of Council) ; (2) “A Method of Testing Cyanide 
Solutions containing Zinc,” by Leonard M. Green (Assoc. 
7h) (8) “Note on a Curious Occurrence of Gold,” 
y B. H. Bennetts (Associate). 


present condition of Egypt from a mining point of view, 
expatiating on the pat ka glories of the distant past, 
giving a pathetic picture of the present, and expressing 
sanguine hopes for the future, but realising difficulties in 
transport and in the want of water. An interesting 
discussion followed. 

The President, who had also recent experience in 
Egypt, concurred in much, but saw many difficulties, 
and did not think sufficient importance had been attached 
to the water difficulty. 

Mr., Alfred James wanted to know more about the 
legal position of mining in Egypt and about the richness 
of the lodes. 

Professor Bauerman related his experiences of a mining 
expedition to Egypt twenty-five years ago. He gave a 
concise sketch of the geology and of the character of the 
old workings, which were remarkably deep; indicating 
that any new mining operations in the old ground will 
in all probability have to be deep also. With regard to 
climate, he pointed out that shell remains in the now dry 
sands indicated a variable climate. In his time rain fell 
occasionally violently and unexpectedly, so much so that 
the Arabs would never encamp in the bottom of a wady 
for fear of being washed away by a sudden storm. He 
was, therefore, of opinion that if this storm water could 
be fostered much might be done to mitigate the water 
question. He was particularly pleased to find the country 
was being submitted to systematic examination, as set 
forth in the paper before them. 

Professor Le Neve Foster said he attached great value 
when opening out an old mining district to the careful 
examination of old work and of old records, and therefore 
approved of the paper. Several others took part in the 
discussion. 

In reply, Mr. Alford remarked that small dams were 
being constructed across some of the wadys by way of 
experiment, with the object of catching and storing the 
water from the rain which fell in the mountains. With 
regard to the mining laws, they had been prohibitive, but 
were improving in Egypt; whilst they were satisfactory 
in the Soudan. Then the richness, as ascertained from 
samples taken from pillars in old workings, ranged from a 
few pennyweights to several ounces of gold per ton, which 
was, at least, promising. 

The other papers were taken as read, and the meeting 
was adjourned for dinner at the Hotel Cecil, where over 
160 guests and members assembled to support the 
chair, Mr. C. A. Moreing, President of the Institution. 
Amongst those present were, the Rt. Hon. Lord Harris, 
G.C.8.1., G.C.1.E.; the Hon. Sir Walter Peace, K.C.M.G., 
Agent-General for Natal; the Hon. Sir Horace Tozer, 
K.C.M.G., Agent-General for Queensland; the Hon. 
H. A. Grainger, Agent-General for South Australia; Sir 
John A. Cockburn, K.C.M.G., late Agent-General for 
South Australia; the Hon. Alfred Dobson, Agent- 
General for Tasmania; the Hon. Henry Copeland, 
Agent-General for New South Wales; the Hon. W. P. 
Reeves, Agent-General for New Zealand; Mr. Horace 
Seymour, C.B., Deputy-Master of the Royal Mint; Mr. 
J.J. H. Teall, V.-P.R.S,, Director-General of the Geo- 
logical Survey; Mr. E. J. Castle, K.C.; Dr. Ludwig 
Mond, F.R.S. 

After dinner the members who spoke—or, anyway, 
those who spoke betimes—seemed to be under the im- 
pression that the meeting had been resumed, and simply 
proceeded to read papers, either furtively, from copious 
notes inconveniently resting on the tables, or boldly, 
from manuscript held in the hand, and converted post- 
prandial speeches into solemn and serious discourses. 
The first of these made excellent reference to the 
Colonies and the colonials, but was illustrated with what 
appeared to be quotations from Whitaker’s Almanack ; 
nevertheless, the toast, ‘‘ The British Dominions beyond 
the Sea,’’ was heartily honoured. Sir Horace Tozer, who 
acknowledged it, spoke well of mining in the Colonies, 
and particularly in Queensland, and especially emphasised 
the good feeling existing between the Colonies and the 
Mother Country. Lord Harris, in a humorous speech, 
proposed ‘‘ The Institution of Mining and Metallurgy.” 
He said he had much to do with mining, and had a 
respectful admiration of the straightforward honesty of 
the profession of mining engineers, who were exposed to 
greater temptations than the members of any other pro- 
fession with which he was acquainted. He remarked on 
the large amount of money embarked in mining 
enterprises, and suggested that the observance of 
economy on the part of mining engineers might 
open up possibilities of future expenditure. He applauded 
the objects of the Institution, such as the raising of the 
tone of the profession and elevating the educational 
standard of the members, and was willing to offer the 
Institution a gold medal as a prize if it would be of use 
to them in achieving these objects. 

The President replied, and thanked Lord Harris for his 
acceptable offer, and pointed out that the great object 
of the Institution was to give a hall mark to qualified 
mining engineers; and, furthermore, to encourage the 
thorough training of mining engineers for this latter 
purpose, they themselves had offered prizes, and would 
gladly welcome Lord Harris’s offer, and would be pleased 
to receive similar offers from others. He thought a Royal 
Charter should be granted them, so as to place the pro- 
fession of the mining engineer in England somewhere on 
the same footing as it occupies in other countries, where 
it ranks above all other branches of engineering. He 
spoke of the probabilities of a home for the Institution in 
London, and himself offered £500 to forward that cause. 
He also remarked on the strength of the Institution, both 
numerically and financially. 

There were many other speakers. 








NAVAL ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty :—Fleet engineers : T. Green, to 
the Duke of Wellington for the Colossus; J. W. Agnew, to the 
Resolution, on commissioning. Engineer: A. R. Kempt, to the 
Resolution. Assistant engineers: H. T. G. Lobb, to the Resolu- 





INSTITUTION OF MECHANICAL ENGINEERS. 





Tue first autumn meeting of the Institution of Mechanical 
Engineers took place on Friday last, Mr. W. H. Maw, 
the president, in the chair. After the reading of the 
minutes, and the announcement by the president that in 
no previous year of their history had so long a roll of 
new members been presented, amounting to 449 in all 
classes, the second report of the Gas Engine Research 
Committee, by Professor F. W. Burstall, was read by the 
secretary. This report, or rather portions of it, we 
reprint on another page. Itis long, and is accompanied by 
numerous diagrams and tables. We have preserved only 
those parts which uppear to be of more practical interest. 
Those of our readers who wish to enter more deeply 
into the subject will be able readily to consult the original 
paper, which it would have taken too much of our space 
to present in full. The discussion was opened by Dr. 
Kennedy, and after Mr. Bryan Donkin and Professor 
Threlfall, late Professor of Physics in New South Wales, 
had spoken, it stood adjourned till Friday, Novem- 
ber 1st. 

Professor Frederic Burstall, before the discussion 
commenced, said he wished to allude to certain 
points that struck him as important from the 
practical point of view, because a large amount of 
the paper was necessarily devoted to theoretical 
considerations. He first drew attention to the ques- 
tion of ignition. It was, he believed, pretty generally 
accepted that for quite small engines, such as was 
used in the research, the hot tube was the most 
useful for ordinary practical running. When, however, 
a large engine was taken into consideration, the results of 
the researches showed that electric ignition possessed cer- 
tain very great advantages. Witha hot tube the ignition 
might at times be slightly delayed, but with the electric 
ignition, provided there was sufficient volume of spark 
produced, it was hardly possible to fail to fire the charge, 
and even slight delay in firing the charge in an engine 
of, say, 300 or 400 horse-power was a serious matter. He 
trusted that the English makers would very soon follow 
the continental practice, and put in electric ignition 
with all engines beyond 50 horse-power as a matter of 
course. With regard to the influence of compression, a 
special table was given in the paper, which showed the 
importance of keeping the ratio of air to gas approximately 
constant. The change in the thermal efficiency was not 
as much as it would have been had it been possible to 
construct an engine with the same ratio of cold surface 
in all cases. In series A and B the change of compres- 
sion was produced by inserting packing pieces on the big 
end of the connecting-rod; in C and a junk ring 
bolted to the piston had to be employed, and the in- 
fluence of that was certainly to check the increased 
economy which had been given by the compression. The 
results, which were shown diagramatically on plate 7, were 
of interest, and especially so for the reason that this was, 
as far as he knew, the first time a suction temperature 
had been ever determined at all, and it would be noticed 
that the temperatures varied from some 140 deg. Cent. 
down to as low as 64deg. Cent. Those temperatures were 
very much higher than previous authorities had con- 
sidered to be the case, and the high value of the suction 
temperature explained at once one of the reasons for the 
increased economy of the modern scavenger engine. If 
the temperature of the suction charge could be reduced 
by some 30 deg. the quantity of air and gas sucked into 
the cylinder would be increased nearly 10 per cent., and 
as the losses to the wall were not proportional to the 
weight of the charge, but to its temperature only, the result 
was an increase in the average mean pressure on the piston. 
Of course, that was produced partially by water-jacketing 
pistons and all the clearing space, and it was also produced 
by efficient scavenging, which cleared out the whole of the 
residue and cooled the cylinder walls. In the heat balances 
he had altered somewhat what had been hitherto customary, 
and had not closed the cycle; that was, the heat additions 
had been calculated from suction temperature, which 
was, say, 60 to 80, and he finished up the exhaust at a 
temperature of 15, leaving, of course, a vacancy between 
the two. That was a matter, he was quite well aware, 
about which a great many people would not agree with 
him, but he thought it was reasonable to suppose that the 
cycle was an open one. With regard to the temperature 
tests, they were of very great interest indeed, because they 
served to show certain phenomena that no tests made with 
an indicator could possibly reveal. First of all, they 
proved fairly conclusively that combustion was complete 
at maximum temperature, and next, that during expansion 
the charge behaved as a perfect gas. Both these points 
had been doubted, and in past years after-burning 
formed a prolific cause of dispute amongst the various 
authorities. He thought it was necessary to look to the 
existence of after-burning so-called as merely due to the 
neglect of the possibilities of a variable specific heat. The 
variability of the temperature throughout the cylinder 
took him with entire surprise. He had hitherto looked upon 
it as an absolute impossibility to consider that the tem- 
perature throughout the cylinder was not uniform, owing 
to the enormous velocity of flame propagation which took 
place when the charge was ignited. However, all his 
experimental results had tended in the same direction, 
and he should not be quite satisfied until he had deter- 
mined exactly how the temperature varied in the cylinder, 
assuming a cylinder in which the variability of temperature 
could have been found. In the case under consideration 
it would have been useless, because the cylinder was nota 
symmetrical one. He trusted at some future date he 
might be able to say something more on that interesting 
peculiarity. 

Dr. Kennedy, in opening the discussion as chairman 
of the Committee, said that the work of the Committee 
divided itself into two sections—first, to find out the 
exact conditions that occurred in a gas engine cylinder ; 
and, secondly, to point out the practical applications. So 
far Professor Burstall had only entered on the first part, 
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He was glad to be able to announce that arrangements had 
been made that very day for conducting future experi- 
ments on a larger engine. Anu engine of 150 horse-power 
being built for Birmingham University is to be put at the 
disposal of the Committee. There could be little ques- 
tion that the results would have a more direct bearing 
on practical uses, though he did not think that the criti- 
cisms on the smallness of the engine used so far were 
justifiable. He thought such criticism was cheap 
criticism, and he would like to point out that those 
people most immediately interested in the results 
of the investigation had not come forward to help. He 
wished to make one small criticism on the present paper. 
That was on the use of the metric system. He could not 
understand kilogrammes per square centimetre himself, and 
he undertook to say that if the room was canvassed not 10 
per cent. of the members would declare against the English 
system. Theaim Professor Burstall had before him in his 
experiments was twofold. It was first, to obtain a com- 
plete analytical history of the gas in the cylinder; and, 
secondly, to securea full temperature record. In the first 
he had succeeded entirely, in the second his observations 
were not complete. The speaker then referred to the 
difficulties attending the use of the Callender thermo- 
meter and the objections to the slow speed at which the 
engine had to be run, which he hoped would be got over. 
He emphasised the remark that gas engines only used 
one-third of the temperature range, and called attention to 
the fact that in engines whose possible efficiency is high 
it is difficult to get as good a comparative result as with 
engines of which the possible efficiency is lower. He 
called attention, and quoted some figures from the 
Society of Arts report, 1888, and was pleased to note 
that the temperatures at which he had arrived by 
calculation were not very different from those Professor 
Burstall had obtained by experiment. In conclusion, he 
advocated care in the use of Appendix VII. (table showing 
effect of change of compression), as he found that different 
results might be obtained by considering other experi- 
ments than those selected. The ratio of air to gas had 
an important bearing on the matter, and all the condi- 
tions should be taken into account. 

Mr. Bryan Donkin, member of the Council, said that, 
as one of the members of the Committee, he had great 
pleasure in acknowledging the excellency of this second 
report, with its numerous tables of tests. It was true that 
the experiments have been made on rather a small engine, 
but it appeared that there was hope of getting a much 
larger engine, and he hoped that the funds would allow of 
the research being continued and enlarged. The advan- 
tage of the compression of the charge of gas and air was 
one of the chief points in this report, and details were 
given with four very different compressions, other 
conditions being kept practically constant. Great care 
had been taken to make all the results as reliable as 
possible, and Professor Burstall had had much experience. 
With regard to miss-fires, in all accurate tests it is im- 
portant to avoid them as much as possible, as they 
change the condition inside the cylinder, and the ratio of 
nir to gas, as is shown by the indicator diagrams, if taken 
just after a miss-fire. Speaking of the temperature at 
different parts of the stroke after an explosion, he said 
that this was tbe first time that many reliable tests had 
been made, and it was the main and the most interesting 
part of the report. It had evidently given Professor 
Burstall much trouble. The maximum temperature 
seemed to be in the neighbourhood of 2000 deg. Cent., 
which was higher than was expected. It was extra- 
ordinary how well gas engines worked at such tempera- 
tures. Another very instructive point was brought outin 
the report, viz., that even with the cyclonic action of the 
explosion, and the very short time of each explosion, the 
gases seem to be very much cooler near the jacketed 
walls than in the centre of the cylinder, there being some 
200 deg. Cent. different. The only way to measure such 
temperature was by electricity by means of platinum ther- 
mometers; and to avoid the very thin wire being broken, it 
was necessary to work with the engine driving itself only, 
and with many miss-fires, and without any useful load. 
This working without load was unfortunate, and it is 
hoped in future some plan may be devised to get such 
temperatures with half load or more, as in practical 
working. Such results would be more interesting than 
those given. The platinum wire used was about ; 45 mm. 
in diameter. Mr. Donkin then proceeded to describe 
Mathot’s continuous-pressure recorder, which Mr. D. 
Clerk had kindly lent him. M. Mathot is a Belgian engi- 
neer. The object is to record on moving paper, driven by 
clockwork, the vertical lines of pressures or vacuum taking 
place during several minutes, in order to determine not 
only the explosion, but also the pressures of compression 
and suction, and the actual number of explosions during the 
time the pencil is on the paper. Thus, on the paper is re- 
corded for, say, 1 minute or 2 minutes the number of explo- 
sions or miss-fires, the initial and compression pressure of 
each, the number of revolutions corresponding, and also 
the inlet and exhaust pressures. It was shown by large 
wall diagrams how defects in engines could be found and 
attributed to the right source with this indicator. The 
diagram shows by vertical lines on squared paper the 
maximum pressure attained by each explosion over a 
certain period of time. 

Professor Threlfall referred to the temperature measure- 
ments. He noticed that the reporter mentioned that the 
platinum wire fused, but as a temperature of 1700 deg. 
Cent. was needed to melt platinum, and as no tem- 
perature approaching this was recorded, he thought there 
was possibly some inaccuracy in the experiment, and 
that the temperatures recorded were too low. He sug- 
gested that a thermo couple might be used in place 
of the Callender thermometer. He had used a couple, 
composed of platinum and rhodium, not, it was true, for 
such high speed us Professor Burstall, but still up to sixty 
changes per minute. It consisted simply of hammering two 
wires out at the ends and joiningthem. It had the great 
advantage that if it was destroyed it could be repaired 
instantly, and was ready for work again. He explained 





a suitable electric connection using a potentiometer and 
galvanometer in series. f any doubt existed about 
the accuracy of the couple, it could be drawn out 
instantly and plunged into a hot tube to test it. Platinum 
at a high temperature absorbed carbon, and this gave 
trouble, but less with a couple than with a Callender 
thermometer. He thought there was no need to apolo- 
gise for the smallness of the engine, and he hoped that in 
the new 150 horse-power engine the power would be all 
developed in one cylinder, and not divided over several. 
Speaking of the differences of temperature in the cylinder, 
he was surprised to learn that Professor Burstall had not 
anticipated this, as he had always understood that move- 
ment of the gas induces variation of temperature through- 
out the charge. He did not see how in face of this lack of 
uniformity of temperature it was possible to draw an 
adiabatic which demanded constant conditions. 

Professor Burstall explained that temperature of suction 
in the report meant the temperature of the charge in the 
cylinder before compression. 





The Mathot continuous-pressure recorder shown by Mr. 
Donkin consists of an indicator cylinder, piston, and 
straight-line motion. It differs only from an ordinary steam 
engine indicator in being provided with a water jacket in 
order to prevent damage from the high temperature of the 
gases entering it. The construction is shown clearly by the 














MATHOT PRESSURE RECORDER 


annexed figure. In place, however, of the usual recording 
drum, a paper ribbon is made to move by clockwork con- 
tained in the base b. The paper roll is mounted on the 
drum p, passes over the drum p', where it receives the re- 
cord, and is wound up onp", A fixed scriber f marks the 
atmospheric line on the diagram. The rate of movement 
of the paper can be regulated to suit the speed of the 
engine, so that the indications may be properly separated. 
By the use of a suitably weak spring the effect of com- 
pression and suction may be recorded. An example of 
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DIAGRAM FROM RECORDER 


the kind of diagram secured is given. It will be readily 
understood that the apparatus provides means for study- 
ing in detail the variety of questions which are presented 
in the design of internal combustion engines, the size 
of valves, the freeness of exhaust, &c. 








THE RaiLway CLvuB,—The October meeting was held on the 2nd 
inst., at the Memorial Hall, Farringdon-street, the chair being 
taken at 7.30 p.m. by Mr. G. W. J. Potter, the hon. treasurer. 
After preliminary business had been disposed of, Mr. J. F. Gairns, 
the hon. secretary, delivered a long and interesting lecture, 
illustrated with a lithographed sheet of diagrams, on ‘‘ Locomotive 
Freaks and Curiosities.” He described some forty curious 
locomotives, largely American, most of them of comparatively 
recent date, though but few of them are still at work. A vote of 
thanks to Mr. Gairns and to the chairman terminated the pro- 


ceedings. On Wednesday, October 9th, a visit was paid to the 
Stratford running sheds of the Great Eastern Railway, Mr. Holden, 
locomotive superintendent, having given permission. There was 


a good muster of members. The oil fuel depdt was first 
inspected, and later the running sheds, the lifting shop, and the 
paint shops received attention. Locomotives of practically every 
type still in existence were seen and examined. A visit to the 
siding where engines awaiting repairs or waiting to be —— 
formed a fitting close toa most interesting and instructive shed 
visit. 





LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible yor the opinions of our 
correspondents. ) 





INDIAN LOCOMOTIVE CONTRACTS, 


Sir,—Lord George Hamilton’s letter published in the 7ijes on 
the 18th inst. contained statements which made us address the en- 
closed letter to Sir A. M. Rendel, the engineer to the Indian 
Government, 

We have to-day received his reply, This reply is a refusal on 
the part of the Indian Government either to allow us to build any 
of their locomotives, even when our tender is the lowest British 
tender received, or to give us any information as to what we can 
do to make our tenders for similar locomotives acceptable to them, 

Unfortunately it has been the custom of late for those in highest 
authority to assume that English manufacturers are so busy that 
they cannot execute many of the orders required for India, the 
Cape, and other British possessions, but we do not remember 
tbat it has been suggested befure that perhaps the authorities who 
make such statements have not taken sufficient steps to verify the 
accuracy of these statements, As far as our experience serves, 
we could unhesitatingly say that this is not so, and that we could 
during the last two years have increased our turn-out considerably 
if we had received a portion of the orders placed abroad by the 
Indian Government or the Cape Government. 

With regard to our tender for the Assam-Bangal Railway loco- 
motives which Lord George Hamilton particularly mentions, ours 
was the lowest British tender received, and the time of delivery 
which we offered was, of the first engine in thirty weeks, and to com- 
plete the whole orderin forty-six weeks. ‘Thecontract, however, Lord 
George Hamilton informs us, was placed in Germany because it 
could not be undertaken in England, and Lord George Hamilton 
continues :—‘‘ It was placed at 25 per cent. less price than any 
British firm offered, and for delivery in half the time.” We deny 
the accuracy of the first statement with regard to his inability to 
get the contract undertaken in England, and challenge him to 
prove the other two statements with regard to price and time of 
delivery. ‘ 

It may occur to you to ask how it is that in our letter to Sir 
Alexander Randel we invite his inspection of some locomotives 
ordered as recently as the 15th and 25th of September, The 
reason of this is that our — were in these instances 
to a very great extent accepted, whereas the terms of the Indian 
Government specification compel the locomotive manufacturers to 
ask a longer time for the construction of these locomotives than 
for those built to any other specification that we know. ‘Therefore, 
the time named by Lord George Hamilton that the Hanover firm 
required was “half that of any British manufacturer,” which 
would bring it to eighteen to twenty-three weeks, is quite im- 
possible, unless this particular specificatiun has been considerably 
altered, so as to render earlier delivery possible. If this has been 
done we should have had asimilar opportunity. 

It will be observed that we invite Sir A. M. Rendel toinform us 
what can be done in order to secure a portion of his orders. The 
locomotive orders placed by the Indian Government represent a 
large percentage of the total output from the private workshops 
in this country, yet owing, doubtless, principally to the stringency 
of the specification, a very few of the locomotive manufacturers 
care to subj2ct themselves to it. It would be perenrng to know 
exactly how many of the British locomotive firms regularly build 
for the Indian Government, and the quantities manufactured of 
late years by each. It would also be interesting if Lord George 
Hamilton would state the terms of the contract made with the 
Hamburg firm for the locomotives in question, and whether the 
specification under which these locomotives had to be tuilt was 
modified. 

We are aware that we are dealing now with one instance only, 
but we are prepared to produce others to show how British loco- 
motive builders are being treated, and are being misled by such 
statements as those made use of in Lord (ieorge Hamilton’s letter 
of the 18th inst. Other locomotive builders may not care, and it 
may not be politic, to state their own particular grievances, but 
they one and all feel deeply that the vast orders for India are in 
the gift of one man, and if they cared to speak much valuable 
information against this system would be forthcoming. Whether 
other branches of engineering may have much to learn from our 
foreign competitors or not may be a question, but with regard to 
locomotives it is generally agreed that the English locomotive 
stands out pre-eminently first among its foreign competitors more 
to-day than ever. In perhaps every other country of the world it 
obtainsa preferential price. If there be any truth in Lord George 
Hamilton’s complaint that the locomotive builders in this country 
will not increase their output sufficiently to deal with the Indian 
requirements, we can assure him that the energy of the locomotive 
builders in this country is quite sufficient to deal with the matter 
if he can assure them that such an outlay on their part will com- 
mand a regular share of these contracts. Unfortunately, the 
policy of the India-office is always to accept the lowest tender, 
whether B-itish, American, or German, and after he has assured 
himself that the locomotive building resources of this country 
are really taxed to the utmost, he will find in this system his reply 
to the alleged shortness in supply of which he complains. We 
would also suggest that the system adopted by the India-office of 
supplying foreign locomotive builders with designs of locomotives 
in use in India be discontinued. Probably the India-office may 
not get the best designs put into their locomotives, since the 
builders know they must provide detailed drawings, which—when 
the next contract for the same class of locomotive arrives—will be 
at the disposal of any foreign competitor who cares to take the 
trouble to copy them. 

We have the honour to be, Sir, 
Your obedient servants, 
Kerr, STUART AND Co., LIMITED, 
Geo, Giass Hoorer, Chairman, 


[Cory. ] 
20, Bucklersbury, London, E.C., 
18th October, 1901. 
To Sir A. M. Rendel, 
8, Great George-street, Westminster, S.W. 

Sir,—The letter which is published in to-day’s Times from Lord 
George Hamilton to Mr. Baird, with regard to the placing with 
German manufacturers of the contracts for the locomotives 
recently required by the Assam-Bengal Railway and East Indian 
Railway has been read with natural surprise by us, and I am 
instructed by my directors to address you with regard to the in- 
accuracies upon which Lord George Hamilton has based his letter, 
and at the same time to request you to inform us how we can best 
render ourselves acceptable to the Indian Government as manu- 
facturers of these smaller locomotives. 

Lord George Hamilton is reported to have said :—‘‘ I had been 
much concerned at the inability of our engineering firms to take 
up contracts for locomotives 8 Ere in India, which in conse- 
quence have to be placed abroad,” and speaking of these parti- 
cular contracts: ‘The tenders from a Hanover firm were 29 per 
cent. less than any British firm, with delivery in about half the 
time.” 

You will remember that on the 4th ult. we offered to supply 
these—Assam-Bengal railway—locomotives for £1990 each, begin- 
ning delivery in thirty-six and completing in fifty-two weeks, and 
we subsequently offered—on — 7th—after an interview 
with you, to reduce the time of delivery by six weeks. 

Even with Lord George Hamilton’s statement before us, you 
must forgive us for expressing our opinion that these locomotives 
were not placed with the Hanover firm for delivery in eighteen to 
twenty-three weeks, nor at a price as low as £1492 10s. each. 

You are aware that this company has been desirous for some con 
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: ime of supplying the Indian Government Railways with 
pyre of their weiss loctmnstives, such as those now under 
discussion. On one occasion, three years ago, you sent a 
representative to our works, who then reported favourably upon 
our position to undertake similar orders, and when on the 5th ult. 
our tender for the above-named ten locomotives was opened by the 
‘Assam-Bengal Company’s directors, and was found to be the 
lowest from any of the British manufacturers, you sent two 
representatives to our works, We, however, heard nothing further 
until several days later, when we were informed by the Assam- 
Bengal Railway Company, in a printed circular letter, that our 
tender was nct accepted. ie 

Since your representative's first visit to our works our balance- 
sheets show that we have spent upwards of £35,000 in improving 
our plant, so as to deal th contracts such as those which you 
have to place, and we would ask you to oblige us with your reasons 
for passing us in this instance, as well as with any suggestions as to 
how we may ne ager view of Lord George Hamilton's letter, and 
his earnest wish that British manufacturers should place them- 
selves in a position to execute his orders—to secure a share of 

m. 
—, your representative's visit to us on the 9th ult., we have 
received orders for locomotives from various railway companies, 
some of which we give below:—The Olot and Gerona Railway 
Company, Limited, Broad-street House, London, E.C. ; the Sicilian 
Railway Company—Palermo to Corleone—Palermo ; the Belgian 
Company for the Development of Railways and Industrial Enter- 
rise in Spain, Brussels ; the Irun, Leseca, and Bidasoa Mining and 
Railway Company, Bilbao ; the Moncayo Mining and Railway 
Company, Brussels and Castejon. : ; 

We have only included in this list locomotives which are approxi- 
mately of the same weight and gauge as those for the Assam-Bengal 
Railway. Some of the locomotives for two of these orders will 
be ready for testing in a few weeks—although only ordered on 
the 17th and 25th ult.—and we beg to invite your personal inspec- 
tion of them at our works, in order that you can satisfy yourself 
of our ability—as we do now of our willingnecs—to undertake such 
orders as Lord George Hamilton so greatly regrets that he cannot 
obtain in England. Aas 

My directors also wish me to state that they are hie ge if neces- 
sary, and in order to prevent orders being placed abroad, to 
undertaks any further outlay which you and they may consider 
recessary after your visit to our works. 

I have the honour to be, Sir, 
Your obedient servant, 
For Kerr, Stuart and Co., Limited, 
B. 8, Witmor, 

Secretary. 

[Cory.] 
8, Great George-street, Westminster, 5S. W., 

October 21st, 1901. 

Sir, —1 do not propose to do more than acknowledge the receipt 

of your lettor--registered—of the 18th Uctober. 
I am, Yours truly, 
A. M. RENDEL. 





Sin, —I think the best answer to Lord George Hamilton’s lament 
may be found in the enclosed excerpts from the annual trade 
reports which appeared in the columns of the (lasgow Herald in 
the last week of each .— tively. The parts in italics show 
the prevision of the locomotive builders, and the corresponding 
blindness of the Indian officials. It may suit the latter now to 
ignore the warnings they annually received, but it is too bad of 
them to round upon the locomotive makers as not knowing their 
business, and being lacking in enterprise. These reports duly 
reached the hands of the Secretary of State for India and of all the 
officials interested. FAIRPLAY. 

October 21st. 


1888,—The Indian market has this year been unusually dull, and 
manufacturers have consequently had to busy themselves in finding 
other markets to take its place. There have only been two or three 
orders for Indian State Railways given out for a considerable time. 
Such a state of matters is without parallel, and we think there can 
be no question as to the unwisdom of a pause in the railway 
development of our great Eastern dependency. India has, so far, 
only been touched by railways, and both from a military and com- 
mercial poiat of view there is the greatest desirability, and even 
necessity, fora policy of progress in laying down lines. Mr. Holt 
Hallett in an admirable paper demonstrates the profit to India 
itse!f to be derived from the proper and extensive opening up of 
India ty railways, and the cause of the present standstill seems to 
us to be inexplicable. Glasgow is now represented by seven mem- 
bers of Parliament, and in view of the importance of the Indian 
market to the West of Scotland, ‘‘ The Lack of Knterprise in Indian 
Railways” might very well form the subject of a question to the Secre- 
tary for India, 
1889,—A most remarkable circumstance is that the Government 
of India have failed to take advantage of their opportunity. Last 
ear we drew attention to the fact that orders for the Indian State 
Railways bad been given out only in such very small quantities as 
would not keep their rolling stock up to a proper state of efficiency. 
This year it has been even worse, and it is safe to predict that 
the Indian Council will be forced into the market by pressure of circum- 
stances when prices are greatly enhanced. They have let slip their 
7, and the longer they delay the more they will have to 
suffer, as will be readily understood by everyone conversant even 
in a very —er a with the present great demand and 
increase in prices for all kinds of raw and manufactured materials, 
We can ne with equanimity the position this 
country would be placed in were a time of warlike emergency to 
= in India necessitating a large and speedy supply of rolling 
stock, 
1890.—The Indian market has not shown the activity which was 
anticipated at this time a year ago. Year after year we have had 
to call attention to the lack of ene on the.part of those 
responsible for the State Railways in India, /t is so long sence tne 
Government placed orders, that their rolling stock must now be in a most 
unsatisfactory condition. During the year the Indian companies 
have given out orders for ninety-five engines, and of these only 
on ordered within the last week have been for Government 
ines, 
1891,—India, which, with its enormous resources, ought of itself 
to keep our locomotive shops fully employed, has been practically 
non-existent for years past as a market for engines, and year after 
year this report has had to chronicle the same state of matters. 
The hopeful view to take is that since the d d for k tive 
power must come some time, every year that elapses must bring us 
nearer to it, 
1892,.—India has bulked rather more largely than the home 
market, and still the State Railways’ requirements are remarkable by 
their absence. Year after year we have had to chronicle the same 
thing, and have already prognosticated an inevitable early floodi 
of the market with orders to bring their equipment up to norma 
efficiency ; but every time our prognostications have failed, and 
we shall consequently now cease to prophesy until the fact is 
realised, 
1893,—As a market for locomotives India has again been a 
failure, Indeed, its importance in 1893 has been put in the shade 
by the Chinese and Japanese markets, which until the past year 
or two were practica ly non-existent. Time after time in this 
column we have indicated a great spurt in the locomotive industry 
in the following year, due to Indian officials awakening to a sense 
of railway requirements, but we cease henceforth to prophesy on 
Indian railways, Probably when the spurt comes we may see it, 
but meantime matters are getting worse from year to year. While 
in the case of India long ver pe | in that direction has made the 
heart sick, makers are refreshed when they transfer their vision to 








1894.—We ceased last year to count upon the return to life of the 
Indian railways, stating that we had prophesied so long that we 
would now have to watch and see the event when it happened. If 
the desired improvement has not yet come, it seems to be coming, 
and the market in that great dependency shows indications of 
awakening from its slumbers of many years. Fully a third of the 
public contracts have come from India, and a gratifying feature 
is that the progress has been regular and not s odic ; in any 
case, makers are looking to that market as their chief anchor or 
hope. 

895.—The amount of work placed through the open market 
might well have been undertaken by two of the leading establish- 
ments, and while there was a considerable quantity of work 
privately negotiated, still over all there was not anything like 
sufficient demand to take up half the productive capacity of the 
country. 

1896. "The Indian market has been specially active during the 
sa year, and has assumed the importance amongst markets for 
ocomotive work which has been conspicuously absent during 
recent times. Its importance has almost equalled that of the home 
Pw and the pressure of traffic seems to have been felt all over 

e land, 

1897.—Of all the markets which have helped to keep the loco- 
motive trade in full pressure, probably the most important this 
year has been that of India. The State Railways seem still to be 
lugging behind, being responsible for somewhere about forty engines 
only, which is a small proportion considering the mileage of lines 
coming under that heading. 





FIRE-THROWING FROM LOCOMOTIVES. 


Sir, —It will be clear to anyone who read my last letter that I 
have not expressed or inferred agreement with Mr, Cotton on this 
subject, nor have I anywhere suggested reducing the velocity of 
gas current through tubes to a “ — I took the question of 
smoke-box vacuum alone, because Mr. Cotton failed to offer any 
explanation of the other points I raised in support of my views. 

ith regard to the figures obtained by Messrs. Adamsand Petti- 
grew, which consistently show differences of from 20 to 75 per cent., 
no one would think of comparing the maximum readings unless 
simultaneously recorded. It is plain from the published diagrams 
that this was done, as not only means, but extremes at every point 
show proportionate differences. The record of the fifth trial may 
show equality at two points, but not at the three; and it must 
be borne in mind that the blast pipe with which the trials were made 
was supposed partially to equalise the vacuum, and in its vortex a 
high degree would naturally obtain. Happily, however; the ques- 
tion does not depend on gauge readings alone, as a playful fireman 
might at any moment puzzle the most careful observer by closing 
the dampers. 

There still remains the temperature and other practical tests ; 
temperatures which [| have recently seen taken gave corre- 
sponding differences, being higher by over 200 deg. at the top 
middle tubes than at the lower side tubes in the smoke-box. The 
former tubes show less deposit, wear out more rapidly, and the 
removal of some of thera more seriously affects the steaming of the 
boiler than the latter. The writings and practice of such tried 
locomotive experts as Mr. Webb, Mr. Weatherburn, and Mr. Adams 

ive further support. These evidences can scarcely be balanced 
y Mr. Cotton’s statement that he has “‘studied ” the question. 

Mr. Cardew’s letter will be read with interest by all, more speci- 
ally by colonial and other engineers who burn wood, and do not 
possess a spark arrester. He has, however, fallen into the strange 
error of not perceiving that our “‘ magnificent” British coal is the 
most dangerous and destructive of all fuels, when shot through the 
funnel in an incandescent state. | trust he will not rest satisfied 
with the spark arrester he mentions, as it scarcely complies with 
the requirements of the perfect one, which should wear well, and 
give the least possible obstruction to tube cleaning and smoke-box 
repairs. He might study with profit the recent advances made in 
this direction by Mr. Wainwright and Mr. Drummond. 

Coming more closely to the article in question, it should be 
remembered that Mr. Weatherburn has been consistently advocat- 
ing a larger boiler, a larger tube, and a lower smoke-box vacuum, 
for some time past, notably in his ‘‘ Ajax Loquitur,” and it is on 
these lines that locomotive developmentis proceeding, anditsfurther 
advance seems likely to goon. The results which may reasonably 
be claimed are more perfect and effective fuel combustion and 
greater steam generation, lower temperature, and less deposit in 
smoke-box, and incidentally the checking of fire-throwing. 

The leading experimenters and theorists agree that on such lines 
improv ts may be effected. Thus Mr. Adams found that with 
a lower and more evenly distributed vacuum even a thin fire did 
not so perceptibly burn into holes. M. Henry found that a rise of 
1‘9in. in the vacuum increased the smoke-box temperature by about 
150 deg. and reduced the boiler efficiency by about 9 per cent. 

M. Bertin, the French naval engineer, found that a high smoke- 
box temperature drew an excess of air through fire and tubes, and 
greatly lowered the efficiency of busti in other words, 
increased fire-throwing. Mr. Thornycroft found that with a draught 
of from 7in. to 8in. of water, burning coal was carried off the bars 
instead of cinders alone. When the draught becomes so fierce, a 
waste of fuel, astraining of the boilerand tubes, and emission of half- 
burnt coal ensues, for which neither baffie plate norspark arrester 
can give compensation. That this may be prevented those who 
study your article and the locomotive without prejudice may see, 
and the part to reform being made plain, it is not worth while 
tarrying to discuss the merits of fire-extinguishers, or the minimum 
of grease permissible in the U gauge. JAMES BAXTER, 

mdon, October 15th. 











THE METRIC SYSTEM. 


Sir,—Mr, Naylor has entirely omitted any attempt to answer 
my question, and the one which has nm asked many times, and 
—so far as 1 am aware—entirely without an answer, viz.:—What 
is the value stated in £s, d. of the proposed change to the metric 
system as com d with our existing system! If this question is 
unanswerable by reason of the amount of space required in your pages, 
I will put itanother way. How is it that continental firms can sell 
tous machinery metrically dimensioned, whilst we are unable tosell to 
them machinery di ionedininches—ifitisso! Assuming the fact, 
then either we are more intelligent than the foreigner, in which 
case our judgment of the rival systems is of more value than theirs, 
or if we are not more intelligent, then the foreigner can sell us 
better machinery than we can make ourselves, or sell us good enough 
work for our purpose at a lower price than we can offer. How will 
the metric system enable our men to turn out better work or 
cheaper work?! I confess I fail to see how. 

How will the introduction of the metric system improve 
business methods in selling our product! As to the ‘‘ paper 
measure,” I hardly thought it would be necessary to state that I 
gave it as an illustration of the principle, not as a statement of the 
measuring tool I should use in pref: toa hine divided 
scale, As to the division by eye of a millimetre and ,;, for the 
accurate work a fully divided scale is necessary, but for ordinary 
work rules are marked only in 4; Occasionally, however, such 
arule is the only one available wher it is required to work to ;\; 
—the j; can then be divided into four parts with a fair approach to 
accuracy. Of course you could do the same by the millimetre, but 
you would then have a bastard division. I took the division 
of the millimetre into five parts, as giving about the smallest 
division readily worked to by eye alone, and as approximating to 
i}sin., which can be and is worked to with the unaided eyesight. 

Again, there is no reason why, given the advantage of a decimal 
system, we should not take the inch as our base and work to 











= a wo" as used by levellers. 








China and Japan, 


To put the whole matter in a nutshell, the question is one of 








cost. Is it worth while discarding our patterns and dies and 
standard sections for the sake of a fancied superiority of a different 
“base” standard? If I were running a Willans engine in this 
country, and had a broken piston, I should think myself something 
like a lunatic if I ordered a new piston from a local jobbing shop. 
I should wire the engine number and stage of cylinder, a get a 
new piston from stock, and should not require to know the maker’s 
‘* base ” of measurement. 

If, on the other hand, I had a similar accident 1000 miles away, | 
fail to see how a knowledge of the base would help me to rig up a 
foundry or turn up the new casting. Even if I had the knowledge 
that the maker’s ‘‘ base” was the same as that in use in my own 
works, I should still have to make my own gauges to suit the bore 
of cylinder or to turn it to fit by a cut-and-try method, and in this 
case also a knowledge of the maker’s system would be of no assist- 
ance, For accurate interchangeable work the ‘‘ base” is of no 
vital importance when applied to a special design of machine, since 
—leaving import duties out of the question—it will usually becheaper 
to buy from the maker than to make repairs locally. 

Mr. Naylor’s illustration of the screws in continental motor cars 
really tells in my favour. The screws are dimensioned in approxi- 
mate millimetres, but are really inches. They can sell us these 
screws. Why cannot we sell them to the Continent! Is it not 
because we cannot produce so cheaply? And how will the metric 
system reduce the cost? A set bolt may certainly be 15 centi- 
metres long, and have ten threads per inch, but it seems to me that 
it implies a double system in one shop, and that such a method 
would lead to confusion and mistakes, and therefore higher cost. 
Finally, any machine shop can legally sell their product by metric 
weight and measure. If the advantage is so much on the side of 
the French system, why is it not used more? For the simple 
reason that it is not worth while, in view of the expense. To 
change all the weights and measures in a grocer’s shop would be a 
trifle as compared with the cost of changing rolls and leading screws, 
&c., in an ironworks. Questions of business, such as credit, are 
much more powerful factors in obtaining orders than the ques- 
tion of whether a crank shaft is designed in millimetres or inches. 

If your correspondent advocates a change so as to obtain a world- 
wide and universal system, then he must also advocate a universal 
currency, or, at least, that the currency ‘‘base” of any country 
should be some definite and simple multiple of that of any other 
country. Is this at all practicable? For even if a theoretical ratio 
were established between, say, France, and England, credit would 
at any time upset this ratio, and we should at once have to 
resort to figures to convert from one currency to the other. 

81, Harrow-road, W., October 11th. Geo. T, PaRDOE. 





DRIVING PILES IN HARD SAND. 


Sik,—If your correspondent ‘‘F. F.” refers in his letter in your 
issue of the 18th inst. to pile driving in water-bearing sand, he 
will probably be able to extract some useful information from Mr. 
Whately Eliot’s paper on the Manchester Ship Canal, which he 
will find in volume exxxi. of the ‘‘ Minutes of Proceedings ” of the 
Institution of Civil Engineers. On pages 37 to 41 Mr. Eliot 
describes the construction of the bank across the bay in front of 
Ellesmere Port. 

I carried out some experiments before the water jet was fally 
employed on this work, with a view to obtaining some data as to 
the probable pressures required, and the actual effect on the sand 
of the water jets under different pressures. These experiments 
were carried out with models made to scale, and the results were 
closely borne out by actual experience in the work itself. 

Experiments showed that effective pressures might range from 
30 1b. to 80 1b. per square inch of water jet. Practice showed that 
the normal requirement seldom, if ever, exceeded 35 lb., which 
after a time was the pressure aimed at. The pumps were, how- 
ever, laid down to be capable of the highest pressure, so that their 
efficiency was never in question. 

The examination of the effect of the water jets on the sand was 
made by driving model piles into sand along the face of a piece of 
plate glass, and was very instructive, pointing to the fact that the 
pressure of the water jet which would be required would depend 
upon the depth of sand to be driven through, and should be con- 
tinuous, as any cessation of the flow of water through the jet made 
driving harder ; and, in fact, if the delivery through the jet was 
stopped while the jet was below the surface of the sand, the pipe 
would become seized in the sand and incapable of withdrawal, 
except by the assistance of another jet inserted alongside. 

I have not all data to my hand, and therefore hope that the 
above information may be of service to your correspondent, for 
whom it is intended. H. F. DoNALDSON. 

Shooter’s Hill, October 21st. 





THE LOSS OF THE COBRA. 


Sir,—May I be permitted to endeavour to remove the want of 
confidence which is felt just now, due to recent events, by naval 
officers and the public, touching the seaworthiness of vessels of the 
torpedo boat type—which includes destroyers ? 

The following is a short statement of the number of vessels of 
this class, varying from 100ft. to 220ft. in length, which we have 
constructed, and which have navigated long distances without 
showing the slightest symptom of structural weakness :—Thirteen 
navigated to Buenos Ayres, eleven to Pola, four to Rio de Janeiro, 
two to Valparaiso, one to China, five to Holland, two to the Dutch 
East Indies, one to Ecuador—zvié Cape Horn, six to Greece, five to 
Italy, six to Japan, one to the Black Sea, one to St. Petersburg, 
and one to Australia. Total fifty-nine. 

I may add that we make a practice of insuring our vessels until 
they are handed over, which sometimes includes delivery at distant 
ports, and we have never had occasion to make a claim on the 
underwriters either due to structural weakness or breakdown of 
machinery. A. F, YARROW. 

Isle of Dogs, Poplar, E., October 21st. 





FREE TRADE AND PROTECTION, 


Str,—I see that Lord Masham has addressed to you a letter in 
which he refers to a long correspondence which he had with me in 
the earlier part of the present year. 

In my part of the correspondence I gave my reasons for disputing 
Lord Masham’s proposition that Protection gives ‘‘more employ- 
ment, work, and wages than Free Trade.” My letters were not 
written primarily for publication, but Lord Masham had my per- 
mission to publish them. Instead, however, of publishing all my 
letters, or asking me to select those portions which I considered 
essential to my argument, he has, without in any way consulting 
me, picked only one passage from one of my letters, and has 
presented that to your readers as the whole of my case. 

Iam quite willing to argue this matter with anybody ; but it seems 
hardly worth while to pursue a controversy with an opponent who 
adopts such a device for gaining the public ear. HakoLp Cox. 

6, Raymond-buildings, Secretary of the Cobden Club. 

Gray’s Inn, W.C., October 23rd. 








ACCIDENT TO A FRENCH Matt STEAMER.—On Monday a seriou; 
accident occurred on board the mail steamer Nord as she was 
entering Dover Harbour. We have been unable to ascertain the 
precise nature of the accident, as the French authorities are not 
disposed to supply any information. According to one statemen’ 
the cover of the high-pressure cylinder was blown off ; according 
to another the cover of the low-pressure cylinder was blowa off. 
It has been since stated that nothing of the kind happened, but 
that a large crack opened in a cylinder cover. According to yet 
another explanation, a brass relief valve gave way. The result of 
the accident was a great discharge of steam, which scalded eight 
engineers and firemen, somes of them receiving terrible injuries. 
The vessel, which is wholly French, was towed to Calais for repairs, 
No passengers were in any way injured. 
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STEAM ENGINES AT THE GLASGOW 
EXHIBITION. 
No. XI. 
HICKS, HARGREAVES AND CO. 

In the Machinery Hall Messrs. Hicks, Hargreaves and 
Co. have an interesting exhibit which mainly consists of 
four items, a vertical cross-compound engine, a dynamo, 
a new Corliss valve gear, and a steam superheater. The 
dynamo is built by the Lancashire Dynamo and Motor 
Company, of Manchester. 

Figs. 1 and 2 illustrate the vertical engine and dynamo. 
The steam pressure is 120 lb. per square inch, and no con- 
denser is attached. The cylinders are 16in. and 27in. by 
18in. stroke. The speed being 150 r.p.m., the piston 
speed is 450ft. per minute. At this speed and pressure 
the normal ndicated horse-power is 280. Each side 


pressure side; it stands vertical, and it is driven from the 
crosshead by a side lever and rocking shaft which also 
supplies motion for cylinder indication, The oil delivery 
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| verse surface groove, jin. deep by }in. wide, in the face of 
| the guide, the crosshead slipper being so long that this 
| groove is never overrun. A pair of oblique channels in 
the slipper surface distribute it from this groove. The 
crosshead is a steel forging cottared to the piston-rod. A 
wedge block is used to set up the brasses at this end of 
the connecting-rod. The crosshead pin is 34in. diameter 
by 6in. total length, it being fast in the head and the 
connecting-rod being forked and forged solid at both ends. 
The crank pin is 6in. diameter by 6in. length. There 
are two main bearings only, each 8in. by 16in. long, 
the shells being lined with white metal and set in 
swivel recesses in the base plates, and the oil being 
forced in from the under side. The cranks over. 
| hang these bearings, and each is furnished with a 
| fantail balance weight, in the calculation of which the 
| weights of piston, rod, and crosshead, plus three-eighths of 
the weight of the connecting-rod, are taken into account. 
| As seen in Fig. 1, the cylinders stand clear of the standard 
casings, being each set upon four steel studs 3}in. in 
diameter and thus leaving the glands visible and acces- 
| sible. There are no jackets to the cylinders, which are, 
| however, covered with 4in. thickness of non-conducting 
composition. Before starting, a ‘‘ warming valve” admits 
| steam to both ends of the high-pressure cylinder, thence 
into the low-pressure valve chest, and into one end of the 
| low-pressure cylinder. The high-pressure cylinder is 
served by a piston valve, which is double-ported, while a 
flat slide serves the low-pressure cylinder. Most of the 
| steam pressure is taken off this flat slide by a junk ring, 
| The excentrics and valve gears are each enclosed in a 
separate casing, as seen in Fig.1. The high-pressure 
excentric is mounted on a shaft governor of the Maclaren 
type, which has two weights tied directly across by two 
| spiral springs and in which the excentric floats on a pivot 
centered close to the rim of the wheel. The speed is 
| adjustable within a considerable range from outside the 
(casing. The throttle is adjusted by hand only. 
The dynamo is set on the shaft between the cylinders. 
| It generates three-phase alternating current at 5000 volts 
between the phases, or 2900 in each phase. The output 
is 200 kilowatts. It drives, by ropes, its own exciter, 
which is a four-pole continuous-current generator, giving 
70 ampéres at 80 volts full load. The armature of the 
alternator is external and fixed, while the inside rotating 
field has forty poles. The magnets are wound with lin. 
by ;4in. copper strip, and the whole forty are placed in 
series. The fly-wheel on which the field is built weighs 
eight tons, to which the field magnets add about three 
tons more. The wheel is 8ft. 9in. diameter inside the 
magnets, and 11ft. over the pole faces. This wheel is 
double, two identical parts lying side by side, with the 
boss of each split, and drawn up tight by four 
bolts on to the shaft. The magnet cores are built 
up of charcoal iron stampings. The armature core is 
similar y laminated. The slots in this are open, so as to 
permit of the coils being wound on formers and efficiently 
taped before being slipped into the slots, where they are 
held by wooden wedges. Star winding is adopted, the 
| junction being earthed. The armature cast iron frame is 
| split horizontally, so that the upper half may be slung 
| away vertically; but the whole is placed upon slides 
furnished with screw gear, so that it may be slid hori- 
| zontally, and thus uncover the field for repairs or exami- 
| nation. The armature is also provided with transverse 
horizontal and vertical adjustment for accurate centrali- 
sation of the field. The field exciting current is taken 
in and discharged by two cast iron collecting rings 
| mounted on studs let into cement beddings in holes cored 
in the fly-wheel boss. At 150 revolutions per minute, or 
2} per second, the frequency is 50, since there are twenty 
| pairs of poles. 

The current at the Exhibition is used to drive a 
10-pole three-phase motor direct, coupled to a 6-pole con- 
tinuous-current generator running at 600 revolutions 
per minute, or 10 per second, the motor being designed 
for synchronous working and for 5000 volts, no step- 




















Fig. 2—SIDE ELEVATION OF ENGINE AND DYNAMO 
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down transformers being inserted in the transmission. 
Figs. 3 and 4 illustrate the new Corliss gear exhibited at 
Glasgow by Hick, Hargreaves and Co. The wrist plate 


branches, one branch going to the middle of the guides, 
and the other through a rocking joint and bent copper 
pipe to the crank pin. The oil is delivered into a trans- 


standard forms an oil-tight closed casing, and forced 
lubrication at 30 lb. per square inch delivery from 
the oil pump is used. The oil pump is on the high- 
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linkage and the trip mechanism are of ordinary Frickart 
types with no novelty in them. The improvement consists 
in the closing of the admission valves after tripping by 
steam pressure instead of by springs. The valve lever is 
pinned to the plunger of a piston working in a small steam 
cylinder cast along with the valve bonnet. In the same 


| superheater as attached to a boiler of the Lancashire type. 


It consists essentially in a battery of U tubes of weldless 
cold-drawn steel, and of specially great thickness and of 
small diameter, hanging as a screen over the entrance to | 
the downtake. In this de- 

sign there are thirty-three 


pass the whole of it. 
makes it an easy and rapid job to disconnect and lift it out 
of place for cleaning and repairs. 
used, provision must be made against the dust and light 


The position of the apparatus 


If very dusty fuel be 





casting is also formed the air cushion or dashpot under- tubes. The two upper ends 
neath the valve spindle. Live steam is admitted above | of each U are expanded into 
the piston, while cylinder steam is admitted below the | a thick wrought iron tube 
piston. The force closing the valve is thus proportioned | plate, which is bolted to the 
to the difference between these pressures, while the fric- | under side of a castiron box, 
tional resistance to closure is proportional to the same | divided by a midrib into 
difference. The area of the plunger having underneath | two compartments. Each 
it atmospheric pressure, a part of the closing force is pro- | compartment runs the whole 
portional to the boiler pressure only, and is unaffected by | length of the box. The two 
what pressure may exist inside the cylinder. This part ends of each U enter the front 




















Fig. 3—CORLISS VALVE GEAR 


provides for inertia "and gland and gear-joint friction, | and back compartments respectively. The steam from the 


which are uninfluenced by the pressure reigning in the | boiler enters one of these, passes downwards, and then | 


cylinder. In electric tramway engines the load becomes | upwards through the battery of superheating tubes into 
intermittently so light that during the admission wire- | the other compartment, whence it is led to the steam 
drawing keeps the pressure in the cylinder far below that | main connecting several boilers. The number of tubes 
in the steam chest, and it is in such circumstances that | 
great advantage has been found to arise from this new 
closure device. 

This gear has been applied to five engines of from 1450 
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Fig. 5 




















to 1600 indicated horse-power in the Leeds tramway 
power station, and also to engines at Leicester. Both of 
these have recently been started into work, and are 
running very satisfactorily. 














Fig. 4—TRIP GEAR AND DASH POT 


ash gathering in a heap round the lower ends of 
the tubes, and with a dirty or greasy feed-water 
considerable deposit is apt to choke up the tubes, espe- 
cially if the boiler primes much. These risks being 
guarded against, this form of superheater is reported to 
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ordinary type, but it is interesting to note that hardened 
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Fig. 6 


Figs. 7, 8, 9-SUPERHEATER 


steel knife-edge joints are inserted throughout the 
construction. Figs. 5 and 6 are two indicator cards. 
Hick, Hargreaves and Co. also make an exhibit of the 
superheaters they have been manufacturing during the 
last half-dozen years. The arrangement adopted by this 
firm is illustrated in Figs.7, 8, and 9, which show the 


can, of course, be varied according to the requirements. 
In the first stages of experimentation only part of the 
steam evaporated in each boiler was passed through 
the superheater ; but the correct proportions being now 








known quantities, the invariable present practice is to | 


be very.'durable; and the flue gas being at about 
1000 to 1200 deg. Fah., it will superheat the steam 
up to from 500 to 600 deg., or more, as may be 
desired and arranged for. The experience of this 
firm shows that no difficulty is found in ordinary 
engines in using steam of 500 deg.; and with 
special attention to the use of metallic packings 
in the rod glands, to proper shapes of valves, and 
to the sparing use of a mineral lubricant of high 
evaporating temperature, a superheat up to even 
700 deg. Fah. may be used without risk of trouble. 
If possible, in a range of boilers the superheater of 
any one being fired up should be filled with steam 
from the other boilers before the flue temperature 
has reached any considerable degree. It is well, 
also, to cover the joint between the tube plate and 
the cast iron box with non-conducting material. 
Figs. 10 and 11 are two interesting diagram 
records, each taken over a period of one hour, 
taken from two Lancashire boilers in operation at 
different works in Bolton. In each the three curves 
represent respectively the temperature of the downtake 
gases, that of the superheated steam, and that of the 
saturated steam, according to the pressure observed. It 
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Fic. 10. 


During One Hours Test with 26'-3'«8'0' Lancashire: Boiler 
at Messrs Hick, Hargreaves & CS Works. Bolton. 





SUPERHEATER CHARTS 
CHARTS GIVING CORRESPONDING TEMPERATURES OF FLUE GASES, SUPERHEATED AND SATURATED STEAM. 





Fig. I. 


During One Hours Test with 30:0* 8-0 Lancashire Boiler 
at Messrs A.Bromiley & C°* Works. Bolton. 
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Temperature of Gases in Downtake thus——/emperature of Superheated Steam thus —were-Temperature of Gases in Downtake thus—— Temperature oF Superheated Steam thus--—-—— 


Temperature of Saturated Steam this «.------- 
R- when Fires were raked. 
Coal burnt> Sl! los per Square Foot per Hour. 
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will be seen that the amount of superheat follows fairly | 


closely the temperature of the flue gases. 








DOCKYARD NOTES. 


THE old French coast defence battleship Requiu has been 
commissioned for trials at Cherbourg after reconstruction. 
Her quick-fire armament —six 4in. pieces—have not yet, 
however, been mounted. A couple of new 10°8’s form the 
main armament. 





THE new coast defence ship Henri IV., which Tor Enart- 
NEER fully described and illustrated a year or two ago, still 
hangs fire. There has been great delay in providing both 
the machinery and the quick-firing armament. We do not 
wish to be unkind, but we cannot forbear recalling the fact 
that many gentle critics of British construction over here 
damned our methods by pointing to the fact that the 
Henri IV. was being built in half the time that any British 
ship was. That was months ago. They pointed to her then 
as “almost complete.” Yet she still lacks guns and 
machinery, both rather useful accessories to a warship. 





RUSSIAN guns are apparently not deemed equal to modern 
requirements after all, since for the new battleships thirty 
12in. Canet pieces have been ordered. 





NiciavssE boilers have been ordered for the new Japanese 
cruisers Niitaka and Tsushima. These vessels are of purely 
Japanese design, and though small are, therefore, of excep- 
tional interest. We shall be dealing with them elsewhere at 
some future date. 





Tue Russian battleship Retvisan, built at Cramp’s yard, 
Philadelphia, which recently failed on trials, has since under- 
gone another and reached 18°8 knots. This speed is largely 
over the contract. 





Mystery still hangs over the fate of the Danish gunboat 
Moen. She was an old “ flat-iron,” and engaged in experi- 
ments with some high explosive shell, which, according to 
report, went off on board her. Later advices suggest that 
they were put on board her by means of a gun, and so the 
replica of the Maine disaster seems about to descend to a 
replica of the Belleisle experiment. 


F-when Firing took place 
Grate Surface=4/ Square Feet 








S: Stoker on 


Temperature of Saturated Steam thusn.-. 
S, Stoker off 


HF-Haad Firing. R-when Fires were Raked, 
Grate Surface=39 Square Feet. 


Coal burnt= 21 lbs per Square Foot per Hour. 


ANSALDO’s firm in Italy have completed the reconstruction 
of the old Turkish battleship Messoudiyeh. In her new form 
she looks rather like one of our Admiral class. 





Prans for a turbine destroyer are being prepared in 
Germany. 





THE Mars battleship has made a shooting record for the 
Channel fleet, getting 11 hits out of 26 with big guns, and 
62 out of 112 with 6in. quick-firers. This was in bad 
weather. The result may be attributed to the “ dotter,” 
which is now used in all Channel ships. 


THE Resolution is going to the Reserve fleet, which will 
mean that three Royal Sovereigns have replaced “‘ war junks ”’ 
of the Admiral and similar classes. The Admiralty appear 
to be waking up at last to the needs of a decent Reserve 
fleet, though this particular change is effected by stealing a 
ship from the Channel. Eventually some wise man will 
discover that, if the Channel fleet is really “a branch of the 
Mediterranean,” the best course will be to send it there and 
have done with it. Then there will be the Reserve fleet or 
nothing to think of. 





THe new Temperley coaling-at-sea-under-weigh experi- 
ments will begin at Portsmouth about three weeks hence. 
The Trafalgar has been selected as the battleship to coal 
from the towed collier. 








PRESS AND PROGRESS. 


Tue following letter appeared in the Westminster 
Gazette of Saturday last. We commend it to the atten- 
tion of our readers. Comment is needless. 


AMERICAN ADVERTISING. 


Sir,—In the leader of your last night’s issue there is a remark 
which covers the impression I have generally had in reading your 
column entitled ‘‘ British Trade and Foreign Rivalry.” I refer to 
the words, ‘In his efforts to persuade the world of the immense 
superiority of his wares the American advertiser is very quick to 
take advantage of the damaging admissions on this subject which 
he finds in English newspapers and periodicals, Thus the rumour 
gets spread abroad, and tends to fulfil itself.” You yourselves are 
one of the British newspapers, in addition to many trade journals, 
assisting American industry, and instead of proceeding as you do, 
you should practice what you preach in that leader and not adver- 











Swart 


tise to foreign nations the superiority of American wares, methods, 
and institutions. If you really desire to benefit the British 
manufacturer—and I do not doubt that such is the purpose of your 
regular publications—let the Chamber of Commerce know of 
reliable information that may come to your ears concerning matters 
of that kind, or initiate some sort of regular communication to the 
— interested ; by so doing you will earn their recognition and 
thanks, 

On page 10 of that same paper you make a statement that the 
British manufacturer is ‘‘conservative, and does not take the 
trouble to find out his customers’ requirements.” Your remarks 
are of such a sweeping character that — not acquainted with 
the actual position of things would believe them to be quite 
correct. Such is, however, not the case, for I can assure you from 
— experience that there are a great many British manu- 

acturers and merchants—i.e., those who can afford to do so—who 
have sent out their representatives and have done so all the time 
for that very purpose ; and, as to the small concerns, the proper 
way to help them along would be for the Government to make 
such arrangements in their consular service that full information 
is afforded them and others, free of charge, through gentlemen on 
the spot having a commercial understanding for the requirements 
of the country to which they have been sent. The American and 
German Governments are very thorough in that respect, and 
instead of wasting much time on many useless topics in the House 
of Commons, there should be a proper agitation to push the 
Government along in making better provision than is available now 
for organising the commercial consular service. If the Liberal 
party will take this in hand, it has a task before it which would be 
of a wide scope, and at the same time command the thankful 
acknowledgment of the commercial community. This work being 
the L.C.C,’s, the argument falls to the ground. 

Last of all, I wish to point out to you how injurious it is to British 
commerce and British prestige that English papers should sing the 
praise of the American and German trade supremacy. It must 
create a bad impression on foreign customers, and they naturall 
will go for their needs to the country the superiority of whic 
British people themselves do acknowledge. Let our foreign com- 
petitorsadvertise for themselves, and when you hear and read of their 
great achievements, remember that that is only one of their ways to 
advertise. Besides, not being used to an extensive export business, 
as England has been for so many years, they are naturally made 
giddy by a few successes, If you were to put into your — every 
large contract which British firms secure, you could fill several 
pages every day ; you only donot hear of them. The British makers 
are quite alive to the situation, but their position is made difficult by 
their own countrymen running down their resources by news- 
papers advertising cut-throat competition—which particularly refers 
to the German manufacturer, who, as you know, is at present in 2 
desperate plight—and by publishing statements that are partly in- 
accurate and in many instances require verification.—I am, Sir, 
your obedient servant, GLOBE-TROTTER, 
London, October 17th, 
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RAILWAY MATTERS. 


Tur Moscow Riga Railway line is completed as far as 
Stockmannshof, and preliminary trains have commenced running 
on the new extension. 


Tue Mexican National Railway is proposing to change 
its line from narrow to standard gauge within the year, between 
Laredo and the City of Mexico, 


Tue Light Railway Commissioners have granted the 
application of the prom aters of the Lizard Light Railway to sub- 
stitute level crossings for bridges on the line, 

Tue prolonged capacity of a locomotive is given by 
Professor Goss as 1 horse-power for each 2°5 square feet of heating 
surface. Higher records than this have, however, been made, 


A uicutT railway is projected from the Vale of Rhedoc 
tailway, Aberystwith, to Aberayron. On Monday the Light 
Railway Commissioners met at Aberystwith, and heard evidence in 


support. 

Tur Northampton Town Council have taken possession 
of the local tramways, which they have purchased for £37,500. 
The Council will ultimately supersede the present horse system by 
electric traction. 


Tuer directors of the Greenock Tramway Company have 
decided to suspend the Sunday service of cars pending the result of 
an appeal to the Board of Trade as to whether Sunday is embraced 
in the term “ lawful day.” 


THERE are 297} miles of railways in use in Ceylon, and 
the train mileage in 1900 was 1,328,074, an increase over the 
previous year. ‘The gross receipts for the year were also greatly 
in excess of any recent year. 


Turimportant line of railway, Gabella-Bocche di Cattaro, 
with branch lines to Trebinje and Gravosa, which puts Bosnia and 
the Herzegovina in direct railway communication with a good sea- 
port on the Adriatic—Gravosa—was completed and opened to 
traffic during the past summer, 


Tur stone arch bridge, built by the Pennsylvania Rail- 
road ‘‘ompany over the Susquehanna River, at Rockville, Dauphin 
County, Pa., is approaching completion. This structure, which 
replaces an iron bridge, is 3820ft. long, 50ft. wide, and includes 
forty-eight arches of 70ft. span. 


At a meeting of the Corporation of the City of London 
held last week it was stated, having regard to the damage to St. 
Paul’s Cathedral which, it was alleged, had been caused by tunnelling, 
that the Dean and Chapter proposed to oppose every Bill in Parlia- 
ment which gave powers to tunnel near the Cathedral. 


For the past six months the Chicago and North- 
Western has been experimenting with a new apparatus for lighting 
the locomotives with acetylene gas, and the reports of these service 
trials are highly satisfactory. The generator is a T-shaped tank, 
30in. high by 15in. diameter, placed under the running board, 


Torquay will have to decide at once whether it will 
undertake an electric tram scheme of its own, or allow a private 
company to come in and do the work, At Paignton Council meet- 
ing on Monday was outlined a comprehensive tram scheme for con- 
necting Torquay with Paignton, and for running trams to St. 
Marychurch. The Provincial Electric Supply and Traction Company 
gave notice of their intention to apply for Provisional Order for 
lighting Paignton with electricity, and for running trams to and 
about Torquay. 


Tur International Sleeping Car Company announces 
that the opening of its winter services of trains de /uxe to the 
tiviera takes place on Monday, November llth. ‘The Calais- 
Mediterranean express, composed of sleeping cars and restaurant 
cars only, will from that date run every Monday and Friday direct 
from Calais to San Remo in connection with the 9.0a.m. train from 
Charing Cross, From December 9th it will run four times weekly. 
The Paris-Mediterranean express will run from Paris, Nord 
Station, on Tuesdays, Thursdays, and Saturdays, commencing on 
November 12th. 


TuereE has been a remarkable development of tramway 
traffic in Liverpool since the adoption of the electric system. The 
system now comprises 100 miles of track, operated by means of 
350 cars, carrying over 2,000,000 passengers a week, ‘The number 
of passengers carried in the first nine months of the present year 
ped ier to 75,000,000, and the traffic returns amounted to 
£350,000. The gross profits for the present year to the end of 
September amounted to £115,000, which, after providing £75,000 
for interest and sinking fund, and fully maintaining the whole 
system, left a net profit of £40,000 for the nine months, 


A piscuss1on is taking place in the pages of the 
Railroad Gazette on the tractive power of locomotives. Mr, 
George 8S. Strong states incidentally that a locomotive boiler 
placed in a stationary plant will only give about a third of the 
capacity of the same boiler on a locomotive running at high speed 
onarailway, This is said to be due to the fact that the constant 
jar of the engine on the rails keeps the water in solid contact with 
the heating surfaces, and the bubbles of steam are more freely 
liberated, while the stationary boiler will begin to prime at about 
one-third the rate of evaporation under the other conditions, 


Tue directors of the Great Northern Railway have 
decided that there shall be submitted to them in the month of 
January of each year a list of the members of the salaried staff who 
have reached sixty, but are under sixty-five years of age, with a 
recommendation from the head of the department in which they 
are employed as t> their continuance or otherwise in the service ; 
but that any member of the salaried staff, sixty years of age or 
over, remaining in the service will be required to retire on reach- 
ing the age of sixty-five, unless specially retainec by a resolution of 
- — This arrangement will take ¢ffect from January 

st, 


An interesting locomotive is now being built at the 
Baldwin Works, It is a four-cylinder compound ten-wheel engine, 
and will have the Vanderbilt boiler and tender. The cylinders 
will be compounded in accord with Mr. S. M. Vauclain’s latest 
patents for a four-cylinder crank-axle locomotive with one valve 
controlling the high and low-pressure cylinders on each side of the 
locomotive, while the respective pistons of each pair of cylinders 
move in opposite directions. The high-pressure pistons are inside 
connected to the cranks in the first axle, and the low-pressure 
pistons are outside connected to the second driving axle. The 
cylinder power will be equivalent to that of 19in. by 28in. simple 
cylinders, 


Durine the present autumn a start will be made with 
the construction of a line of rail, which will be of especial import- 
ance to Moscow. The capital assigned for the work amounts to 
120 million roubles, or £12,720,000, and M. Budanoff, Engineer of 
pons: of Way of Communications, has been appointed chief 
engineer, This projected line will form a connection with the 
Moscow and Kazan Railway at a distance of 67 miles from 
Kazan. The length of the line will be 1067 miles. The cost of 
bridge construction will form a large item; thus the three main 
bridges will cost as follows:—That near Selley-Dol will cost 
5,750,000 roubles, or £578,450; that across the river Kama, 
£452,000, and that across the Byelaya £331,000. The importance 
of the line is beyond all doubt, and a great point in its favour is 
the fact that it will be 400 versts, or 267 miles, shorter than the 
projected line between St, Petersburg and Viatka. 





NOTES AND MEMORANDA. 


Or the tonnage of merchant vessels at present building 
in Great Britain 1,147,004 tons, or 81°11 per cent. of the total, is 
being built for British owners, as compared with 77°14 per cent. a 
year ago, 


Tue Cobra fund instituted by the Tyneside district has 
now reached the sum of £3650. It is the intention of the Com- 
mittee to raise for the families of the local men drowned in the 
unfortunate disaster the sum of £5 


Tue total amount of coal imported into Chili during 
1900 was 674,746 tons, or an increase of 13,079 tons over that of 
1899, Of this amount the United Kingdom furnished 235,937 tons ; 
Australia, 403,209 tons ; and the United States the balance of 
35,600 tons, 


Tue new works forecasted by the French Government 
for Rouen will cost 11,500,000f. They are: (1) Construction of new 
quays on both sides of the maritime basin of the port, and deepen- 
ing by dredgers ; (2) construction of a dry dock ; (3) making of 
quay on the southern shore of the timber 5 orn 


A.THouGH his first trip has ended abortively, Comte 
de la Vaulx states, with reference to his attempt to cross the 
Mediterranean in his balloon, that it is possible to remain in the 
balloon over the open sea for several days. He hopes to recom- 
mence his experiments shortly with more perfect apparatus. 


Tuer Tarquah gold field is situated in the Gold Coast 
colony. It is connected with the coast at Sekondi by a narrow 
gauge—34ft.—railway. The reefs are conglomerates, occurring in 
a sandstone and quartzite formation, These rocks uccur as fine 
and coarse grained, and in some cases so coarse grained as to become 
grits. 

Durie the year 1900 the export of bar copper from 
Chili increased from 17,311 tons to 20,340 tons, an increase of 
3029 tons, or in value of £222,819, meanwhile copper ore showed a 
decreased export of 15,642 tons, say in value of £117,320. This 
great decrease is in some measure,compensated for by the increase 
in bar copper. 


THE new building for the New York Stock Exchange, 
which is now being erected, will be eight storeys high. It will have 
a steel frame. Caissons built of wooden staves are being used for 
sinking the foundation, walls, and piers, Thestaves are secured to 
internal angle iron frames or braces, the whole making a structure 
of ample strength, which is air-tight. 


Tue French Government intends to expend a large sum 
of money in the improvement of the Seine basin, the Ourcq Canal, 
the port of Havre, and the port of Rouen. The proposed works 
at Havre will comprise 800 metres of new quays, and this, it is 
hoped, will satisfy the requirements of the regular steamship lines 
which have been unable to find accommodation at the quays. 


Over 13,000 tons of pig iron from the furnaces at 
Sydney, Nova Scotia, were sent to Glasgow during the month of 
August. It is expected that, before long, supplies of Canadian pig 
iron will also be shipped to Liverpool and Manchester. The quantity 
of iron forwarded to the Clyde in August is double that exported 
from Canada in 1900, and nearly equal to the entire export for the 
last five years. 


AFTER an experience extending over fifteen years, the 
Admiralty have decided that, with the exception of the stern 
tube, all above-water torpedo tubes in battleships and cruisers are 
useless, and the earliest opportunity is to be taken of removing 
them. As this decision affects every ship in the Channel squadron, 
the annual refit of those ships will take considerably longer this 
year than usual. 


Tue Russian Naval Budget for next year has been fixed 
at 98,318,984 roubles, or about 35,000,000 more than that for the 
current year, which is 60,500,000 roubles. Of the first-mentioned 
sum 36,900,000 roubles are apportioned for the building and arm- 
ing of new warships. Out of the remainder there is apportioned 
for new harbour works, or for harbour improvements, 5,359,994 
roubles for the port of Libau, 3,200,000 roubles for Port Arthur, 
and 2,000,000 roubles for Viadivostock. 


REcENTLY some Tennessee farmers applied for an injunc- 
tion to restrain the Tennessee Copper Company from operating its 
works, on the ground that the sulphurous fames given out were 
destroying vegetation and were also injurious to health. A 
temporary order was granted, but after the full hearing in the case 
the Court decided to refuse a permanent injunction, and permitted 
the company to continue operations. The complainants can, how- 
ever, bring individual suits for damages. 


THE number of candidates for the office of engineer to 
the County Council, the salary of which is £2000 a year, has 
been reduced to three—Mr. Fitzmaurice, who was resident engi- 
neer of the Blackwall Tunnel, and is now engaged in engineering 
works on the Nile; Mr. E. G. Mawbey, the Borough Surveyor of 
Leicester ; and Mr. Elwyn, of the Engineers’ Department of the 
Council. Mr. Wike, the City Surveyor of Sheffield, withdrew his 
candidature, having been offered a higher salary to remain. 


An excavating wheel, 65ft. in diameter, and weighing, 
with its supports, nearly 450 tons, is being made in Baltimore for 
the Calumet and Hecla Mining Company to carry away refuse from 
stamp mills. It will have buckets all round its periphery, which, 
as the wheel revolves, will scoop up the refuse and Hea it into a 
trough at the top of the wheel, whence it will be carried away by 
water inasluiceway. The shaft is 27ft. long, 32in. in diameter, 
l6in. in bore through the centre, and weighs 42,000 lb. The 
wheel is made in twenty segments. 


An industrial and art exhibition will be held at Diissel- 
dorf next year, and already the intending exhibitors number about 
2300. The exhibition will embrace the following groups amongst 
others :— Mines and saltworks ; smelting works; the metal indus- 
try ; machinery and electrical engineering ; transport ; chemical 
industry ; articles of food, &c., and apparatus for preparing them ; 
stone, earthenware, porcelain, cement, and glassware ; india-rubber 
and asbestos goods; the paper trade; scientific instruments ; 
building and engineering ; agriculture and forestry ; and art. 


A NEw and successful process for applying a coating of 
lead enamel to iron surfaces by mechanical means, and invented 
by M. A. Dormoy, was recently described in La Nature. The 
articles to be coated, after being heated to redness, are placed in 
a double hermetically-sealed chamber with glazed sides ; each half 
of the chamber can be worked alternately, and the surplus enamel 
powder, dusted over the metal by means of a sieve, is removed 
from the chamber by the draught from a high chimney. The 
necessary movements of the iron can be effected from the outside 
of the chamber, and the vibration of the sieves for the purpose of 
distributing the lead powder is provided for by an electrical 
beater. 


A pbEcIsIon of importance to motor car owners was 
given in the Blackpool County-court recently, The action was to 
recover from the motor driver damages forinjury to a landau through 
the horse shying. The judge decided that as the defendant admitted 
that he had seen the signal to stop which was made by the plaintiff 
when he was distant from the defendant some 90 to 100 yards, and 
seeing that the motor car, according to the defendant’s account, 
was not stopped until it arrived within ten yards of the landau in 
which the plaintiff was driving, he held that such delay in bringing the 
motor car to a standstill was negligence, and found a verdict for 
the plaintiff. He held it the duty of a man when warned to take 
immediate steps to stop the car. 





MISCELLANEA. 


Ir has been announced that the Glasgow Exhibition 
will be closed on Saturday, November 9th. 


New harbour works at Riga have at last been begun, 
but, for want of money, they will for the present be planned on a 
limited scale, 


THE permanent bridge across the Diina is still the 
subject of much controversy in Riga owing to the difference of 
opinion with respect to its site, 

Tue annual dinner of the Automobile Club will be held 
at the Whitehall Rooms on Thursday, November 14th. The total 
number of members of this society is now over 1000. 


Ir is stated in Glasgow that after the present trip the 
City of Rome will be replaced on the Clyde-New York route by 
the new Anchor liner Columbia now building at Glasgow. 


THE Maryport Harbour Commissioners find itimpossible 
to promote a Bill in Parliament during the forthcoming session to 
carry out the harbourimprovement scheme, as the consent of the 
Court of Chancery cannot be obtained in time. 


From March to May of 1902 a Sicilian Agricultural 
Exhibition will be held in Palermo. There will be a class for 
international agricultural machinery. Cheapness, simplicity, and 
portability are prime factors which should be kept in mind. 


THE resident engineer, Mr. Beard, in his last report to 
the Scarborough Corporation, stated that the Marine-drive 
would be completed about the middle of 1903, upon which 
the Marine-drive Committee passed a resclution that the drive 
must be completed by June, 1903, 


Tae Waterworks Committee of the Hull Corporation 
has authorised the laying of additional mains, at an estimated cost 
of £22,660. Tenders are about to be called for the construction 
of a deep-water dock at Hull by a joint committee of the Hall and 
Barnsley and North-Eastern Railway companies, 


Ir has been remitted to the Joint Bridges and High- 
ways Committee for the Norfolk County Council to consider the 
question of repairing the old Magdalen Bridge or the advisability 
of providing a new one. It is estimated that about £5000 would. 
be required fora single bridge, £8090 for a double bridge. 


Tuere will be a meeting of the Dublin Section of the 
Institution of Electrical Engineers on Thursday, November 14th, 
1901, at the Royal College of Science, St. Stephen’s Green, Dublin, 
at which a paper will be given by Mr. P. S. Sheardown on ‘‘ An 
Account of the German Tour of the Institution of Electrical 
Engineers,” 


THE new harbour works at the Dutch port of Scheven- 
ingen are proceeding rapidly. Two moles 220m. wide will run 
into the sea with an interval of 350m. between them; but at 
the sea end they will approach each other more closely, leaving a 
free entrance 130m. in width. One of the moles is already 
nearly completed. 


Tue death is announced at Sydney of Mr. George S. 
Caird, head of the old shipping firm of Caird, Paterson and Co., 
Sydney, N.S.W. Mr. Caird, who was a native of Greenock, and 
brother of Mr. John S. Caird, shipowner there, had been in busi- 
ness at Sydney for many years, and was a well-known member 
of the mercantile community of that city. 


On November 16th the fifth anniversary of the coming 
inte operation of the Locomotives on Highways Act, 1896, the Auto- 
mobileClub of Great Britain and Ireland intends tomakeatourfrom 
London to Southsea, in connection with which “non-stop” certifi- 
cates will be issued. The run is open to all motor car owners. The 
return journey will be made on November 17th. 


Tue French submarine boat Espadon, with M. Laubeur, 
the engineer, on board, made her first submersion trials outside 
the breakwater at Cherbourg last Friday. The vessel remained 
under water for eight minutes at a depth of 8 m., and at the 
expiration of that period returned to the surface, it is said, 
almost instantaneously. The crew suffered no ill-effects from the 
submersion. 


Wird reference to the application of the Newark Rural 
District Council for sanction for a loan of £12,000 for the purposes of 
sewerage and sewage disposal works at Balderton, the Local 
Government Board have decided, after inquiry, that the original 
scheme is extravagant. Messrs. Walker and Son, the consulting 
engineers, have accordingly been asked by the Council to modify the 
scheme, and to prepare an estimate for an ejector scheme as an 
alternative. 


Tue London County Council at this week’s meeting 
adopted a recommendation of the General Purposes Committee, 
‘‘ that the Council do concur in the suggestion that it should assist in 
a special inquiry into the conditions associated with the develop- 
ment and distribution of fog in London and its vicinity.” The 
Meteorological Council will have the matter in hand, and a contri- 
bution of £250 is to be made. Fire brigade stations are to be used 
as observatories, 


THE ‘“ Cantirer Navale’’ at Palermo is now complete. 
It is one of the finest and most complete in the world. {[t has 
five slips of stone foundation, varying in length from about 328ft. 
to about 500ft. These last can be lengthened to about 665ft. 
The yard is provided with the newest and most up-to-date 
machinery required in the construction of ships. The greater 
part of the plant is of British manufacture, and there is a Scotch 
technical director. 


Tue Electricity Committee of the Manchester City 
Council have decided to accept the tender of W. T. Glover and 
Co. for the supply, delivery, and laying of a number of mains. 
The amount of cable to be supplied under the contract is 147 miles, 
to be used for lighting and tramway traction purposes. It is 
stipulated that the cable, the greater part of which will be used 
for connecting the Stuart-street generating station with the sub- 
stations, must be laid within six months of the order being given. 
The amount of the contract is a little over £130,000. 


An exhibition of gas engineering is to be held at the 
Crystal Palace, Sydenham, from December 14th to January 11th, 
1902. An influential committee of patrons and supporters has 
been formed, and the preliminary list of jurors includes Messrs, 
Horace Allen, H. B. Dixon, Dugald Clerk, Vivian B. Lewes, 
William Thomson, James Swinburne, and B. H. Thwaite. Gold, 
silver, and bronze medals and certificates will be awarded. There 
will be eight sections, as follows :—Gas lighting, light and heat, 
gas meters, laboratory work, gas heating and cooking, colliery 
exhibits, and gas engines. The secretary is Mr. Charles Lapthorne, 
49, Victoria-street, Westminster. 


An exhibition of an interesting character will be held by 
the School Board for London at the Examination Hall, Victoria 
Embankment, W.C., on the 3lst October, Ist, 2nd, and 4th 
November, 1901. It will consist of scientific apparatus which has 
been constructed by pupils and teachers for the purpose of teaching 
and illustrating some of the branches of experimental science. 
Amongst the exhibits will be found induction coils, telegraph 
instruments, motors, voltameters, galvanometers, &c., used in the 
teaching of magnetism and electricity ; Boyle’s tubes, balances, 
&c., for chemistry, lantern and miscroscopic slides for botany and 
physiology, and many others for use in mechanics, sound, light 
and heat, mensuration. 
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FOREIGN AGENTS FOR SALE OF THE ENGINEER. 


AUSTRIA.—GmROLD AND Oo., Vienna, 
F. A. Brockxuaus, 7, Kumpfgasse, Vienna I. 
OHINA.—KELLY AND Wa su, Limirep, Shanghai and Hong Kong. 
FRANCE.—Boyveau AND CHEVILLET, Rue de la Banque, Paris. 
GERMANY.—AsHER anv Co., 5, Unter den Linden, Berlin. 
A. TweiTmeveER, Leipsic; F. A. Brockuavs, Leipsie. 
INDIA.—A. J. ComBripGg AND Co., Railway Bookstalls, Bombay. 
ITALY.—LOgSCHER AND Co., 307, Corso, Rome ; Bocca Frenus, Turin. 
JAPAN.—KELLY AND Watsu, Limirep, Yokohama. 
Z. P. Manuva anv Co., 14, Nihonbashi Tori Sanchomé, Tokyo. 
RUSSIA.—O. RickER, 1h, Nevsky Prospect, St. Petersburg. 
8. AFRIOA.—GoRDON AND Goron, Long-street, Capetown. 
R. A. THompson anv Co., 83, Loop-street, Capetown. 
J.C. Juta & Co., Capetown, Port Blizabeth, & Joh ahr 
AUSTRALIA.—Gorpon and Gorcu, Melbourne, Sydney, and Brisbane. 
R. A. THompson anv Co., 180, Pitt-street, Sydney; Mel- 
bourne, Adelaide, and Brisbane. 
TURNER AND HENDERSON, Hunt-street, Sydney. 
NEW ZEALAND.—Urron anv Co., Auckland ; Craio J. W., Napier. 
OANADA.—MonTREAL News Co., 386 and 888, St. James-street, Montreal. 
Toronto News Co., 48, Yonge-street, Toronto. 
UNITED STATES OF AMERICA.—InrERNationaL News Co., 88 & 85, 
Duane-street, New York. 
Sunscription News Co., Chicago. 
SETTLEMENTS.—Kagiiy anp Watsu, Liuitap, Singapore. 
CEYLON.—WisayartTwa anp Oo., Colombo. 
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TO CORRESPONDENTS. 


cases be a 
envelope legibly directed by the writer to himsely, and stamped, in order 
poop othe og theory iy d be forwarded to their destination. No 
celles nn te Gite of cauummmientions ahide de tet causes ith Ces 
instructions. 

*,* All letters intended for insertion in Tum Encrvuse, or containing 
questions, should be accompanied by the name and address of the writer, 
not necessarily for ication, but as a prog af good faith. No notice 
whatever can be of anonymous communications. 

*.* We cannot undertake to return drawings or manuscripts; we must, 
therefore, request correspondents to keep copies. 


F. W. P.—It is published at the offices of the Railway Engineer, 8, 
Catherine-street, Strand. 18s. net. 

V. H. (Fast Ham).—If you will procure a copy of the Auto-car, you will 
find the names of nearly all the good makers. 

T. F.—You have in mind possibly a description of the system of the 
preservation of timber by the Haskin process, which appeared in our 
issue of January 28th, 1898. 

W. H. B. (Horsham).—The objection to your gear is that the valve has 
no lead. If you will study Walschaert’s gear you will see that it is 
similar to yours, the lead being got from the piston-rod crosshead. 

R. W. B.—(1) The most complete work on the subject is in French. It 
is by M. Demoulin, published by Baudry and Cie., of Paris; four 
volumes. (2) Try ‘Elementary Geometrical Statics,” by Dobbs, 
published by Macmillan and Co., 8s. 6d. 

Gavu..—Study the “ Theory, &c., of Art Enamelling,” by H. H. Cunyng- 
hame, C.B., F.R.8., 6s. net, published by Constable. There is also a 
series of four lectures by the same author before the Society of Arts in 
1899. The set may be had from the Society, John-street, Adelphi, 
Ik mdon, for 2s. 

A. 8. (Umtali).—We have published from time to time articles which 
supply all the available information about acetylene. In reply to your 
questicn as to the best method of Pe the gas, and storing it, we 
have only space to say here that there are four excellent substances for 
ourifying acetylene now on the market :—‘‘ Puratylene,” made by the 

utsche Gold and Silber Scheide Anstalt, of Frankfurt-am-Main ; 
“* Acagine,” made by the Allgemeine Carbid und Acetylen Gesellschaft, 
of 25, Schiffbauerdamia, Berlin, N.W.; ‘‘Frankolin,” made by the 
Frankolin Acetylengasreinigungsgesellschaft, of 43, Grosse Reichen- 
strasse, Hamburg; and ‘ Heratol,” made by the Hera-Prometheus 
Gesellschaft, of 34, Alexanderstrasse, Berlin, C. All of these work 
satisfactorily, but the first two are the cheapest, and perhaps the 
first of all is most to be recommended. Whatever material be em- 
ployed, care must be taken that the gas actuall: through the 
substance in the purifier, and not merely over a layer of it. Acetylene 
must on no account be compressed or stored at anything like a pres- 
sure of 80 lb. per square inch—a few pounds above atmospheric pres- 
sure are all that is permissible— imless the operator has facilities for 
treating it according to the process claborated by the pagnie de 
l'Acétyléne Dissous, of 282, Rue St. Jacques, Paris. In this process the 
gas is pumped into steel cylinders which have previously been filled 
with a special porous material, consisting mainly of Kieselguhr, and 
containing also—or not, as preferred—some acetone. Here even a 
pressure of fifteen atmospheres is quite safe, but the method obviously 
requires costly plant. In apy case the actual compression has to be 
cffected with considerable care. For further information we must 
refer you to our back numbers, 


INQUIRIES. 


PIONEER FIRE-ENGINE MAKERS. 

S1r,—I shall be very much obliged to any correspondent who will tell 
me where I can procure portraits of Braithwaite, Ericsson’s partner, and 
of Paul Rapsey am pe who in 1840 went to the United States, where he 
built a self-propelled steam fire engine. 

October 23rd. H. W. 














MEETINGS NEXT WEEK. 

GroLoaists’ AssociaTion, Lonpon.—Friday, November Ist, at 8 p.m., 
in the Library of University College, Gower-street, W.C. Conver- 
sazione. 

Crry or Lowpon CoLiece Scrence Socrety.—Wednesday, October 
30th, at 7.830 p.m. Paper, ‘‘The Evolution of High Explosives,” by Mr. 
Perry F. Nursey, C.E. 

Tue INsTITUTION oF JunIoR EnoingEers.—Friday, November Ist, at 
8 p.m., at the Westminster Palace Hotel. Presidential Address by Sir 
John Jackson, F.R.S.E. 
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DEATH. 
On the 17th inst., at Dunbar, Jonn MILuEr, C.E., in his seventy-fifth 
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LOCOMOTIVE ENGINES FOR INDIA. 


Iw another page will be found a curious correspondence 
which has passed between Lord George Hamilton, 
Secretary of State for India, Mr. Baird, and the 
locomotive engine builders of Glasgow. We have called 
the correspondence curious, because it appears to be 
inadequate to secure any good end, and seems to have 
been written by gentlemen who do not fully understand 
the merits of the subject with which they are dealing. The 
origin of the discussion is to be found in the circumstance 
that the Indian Government have recently placed some 
orders for locomotives in Germany. They have been so 
placed, we are told, because the engines could not be pro- 
cured in this country at all within reasonable limit of 
time ; and, secondly, because Germany sold at a lower 
price than any quoted in Great Britain. In this connec- 
tion we commend to the attention of our readers a letter 
from Kerr, Stuart and Co., which will be found in our 
correspondence columns. We know that the conditions 
of contracts for the Indian Government are so abnormal, 
so unfavourable to the manufacturer, that certain eminent 
firms have refused altogether to tender for work cf the 
sort. But nothing of this kind can be said to have 
operated in this case. Lord George Hamilton raises 
the old question of standardisation, and states that a con- 
ference is to be held in December next in Calcutta to 
ascertain whether it is or is not possible to adopt such 
measures as will permit a system of standardisation to be 
introduced, while orders may be given out sufficiently far 
ahead to enable British builders to undertake the supply 
of the engines required. The reply of the Scotch builders 
must be taken as a whole; it does not admit of being 
summarised. The question at issue may be divided 
under two distinct heads, namely, the supply of locomo- 
tives to India; and secondly, the general trade—home 
and foreign—in locomotives. It is with the first that we 
are mainly concerned, and in order that it may be fully 
understood, it is necessary to call attention to certain 





matters which at the outset appear to have very little to 
do with locomotive building. We hope to make the 
connection quite clear before we have finished. 

The British Government since the repeal of the Corn 
Laws has done nothing whatever to aid the manufacturer, 
or, in short, the producer, in this country. A study of 
recent history will show, indeed, that the action of suc- 
cessive Governments has been, on the whole, adverse to 
the development of trade. It must be understood clearly 
that we are not finding fault; we are not asserting that 
the: commercial policy of various English Govern- 
ments has been wrong, or has been right. We content 
ourselves with directing attention to facts which are so 
obvious, so much part of a recognised principle, that they 
receive no more notice than the rising or setting of the 
sun. The theory held by successive Parliaments has 
apparently been that the British manufacturer is at heart 
more or less criminal. Nothing but severe restrictions 
keep him from oppressing the poor, and robbing the 
fatherless and the widow. Accordingly all his operations 
are hedged round with restrictions. The Board of Trade 
and the factory inspectors watch him ; the Workmen’s 
Compensation Act is always before him. If he attempts 
to undertake a new industry like electric lighting, Acts of 
Parliament are passed to convey property the moment it 
becomes valuable to municipalities. A railway cannot be 
made without an enormous outlay on a parliamentary 
investigation. Abroad he is met by severe tariffs. At 
home he sees the surplus goods of his rivals imported 
free. That which we cannot produce at home is 
taxed. That which we can produce is unprotected. 
So much for a general policy. Let us now turn to the 
particular policy with which we are at this juncture most 
concerned. The Scotch locomotive builders have referred 
to Great George-street. It is an old standing grievance. 
It is heard of from end to end of the kingdom. Many 
years ago Sir Alexander Rendel was appointed con- 
sulting engineer to the Indian Government. Practically 
all orders for railway material of every kind have passed 
through his office ever since. He was an able, competent, 
honourable man. There was no great pressure. Things 
moved slowly in India, and, on the whole, the arrangement 
was satisfactory. But Sir Alexander is no longer young ; 
and it is an open secret that the general control of his 
office has to a considerable extent passed into other hands, 
not less honourable, not less competent, but quite out of 
touch with the trade necessities of the country. Thisis the 
accepted view of all those who have had experience of 
Indian contracts. Sir A. Rendel’s office is the door through 
which must pass the railway requirements of our vast 
Indian Empire. A system which worked well thirty or even 
twenty years ago does not, cannot, and recently bas not, 
worked well in modern times. Complaints have reached 
us from all sides; they are all identical. Great George- 
street has not progressed with the times. Other consult- 
ing engineers have taken their cue from Sir A. Rendel’s 
office, and the result has been equally unsatisfactory. 
Be it observed that this is but another phase of Govern- 
ment policy. The Indian Government regard the British 
manufacturers as so thoroughly dishonest that nothing 
can get good work from them but a rigorous, most 
expensive, and vexatious system of inspection. No 
British builders are held to be competent to design 
a locomotive or a railway bridge. Until the Indian 
Government concludes that rolling stock or bridges 
are wanted at once, no orders are given out for 
them. Great George-street assumes a position of 
splendid isolation. It cares nothing for trade con- 
ditions; and it is vastly astonished when it finds that 
locomotives cannot be had in a moment, constructed to 
rigorous specifications, and at a moderate price. Our 
readers will, we think, see at once that if the Indian 
Government—or shall we say Sir A. Rendel’s office ?— 
were at one with the locomotive builders in this country 
that the whole trade would be put on a better footing. 
Nothing can establish this harmony but a strong expression 
of popular opinion. Possibly some men would have to go ; 
possibly they would amend their methods and stay. 
Our readers can hardly have failed to notice that no orders 
ever go abroad for ships of war or their machinery. 
The reason is obvious. Such a storm of indignation 
would be aroused that no Government would dare to face 
it. We all know what has been said because a few guns 
were obtained from Germany ; but the ordering of Sa 
motives and bridges and wagons abroad is not sufficiently 
prominent to attract public attention. If it were, then 
the Government would keep the orders at home, and 
they would be given out in good time, like those for ships 
and munitions of war. 

We are heartily tired, as no doubt most of our readers 
are, of the nonsense that is talked about technical educa- 
tion as being the only road to commercial salvation ; and 
we see that already it is being hinted that Germany can 
supply locomotives in a hurry and at a low price because 
of her technical schools. Those who really understand 
what they are talking, and writing, and making speeches 
about, know that technical education has no more 
than has the ecliptic to do with the matter. Germany is for 
the moment in a hard place. Her engine builders are 
only too glad to get orders at any price that will keep 
their workshops open ; and as trade is fostered and aided 
by the Government instead of being hindered, nothing is 
more easy than to beat our own makers in price and time 
of delivery. All that is being said about standardisation 
refers, no doubt, to important matters of detail. But it 
is not in detail that the mischief lies; it is in the prin- 
ciple. The theory that the manufacturer is not one of 
us; that he is a man to be watched; an inferior being ; 
that his convenience is never to be consulted ; that if favour 
is to be shown it must be to the working man 
and the foreigner, never to the capitalist or the men 
whose brains and energy have built up the commerce of 
this country, oppresses trade, and drives work into the 
hands of the foreigner. Until a different view is taken we 
shall find orders going abroad and dissatisfaction extend- 
ing at home. There is no reason on earth why the 
Government departments and the manufacturers of this 
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country should not meet and amicably discuss com- 
mercial matters. To a certain limited extent this is done 
now at the Admiralty. It is done by our leading manu- 
facturers among themselves. Great George-street would 
in such a case know when orders for railway plant could 
be placed; to the best advantage for all concerned. Mutual 
ignorance and distrust would be removed. But this most 
desirable consummation will never be produced until there 
is a really strong man controlling the affairs of India in 
this country; a man not alone strong in character, but 
strong in a correct and reasoned knowledge of the con- 
ditions under which trade can be best carried on. It 
ought to be evident that the best results cannot be 
secured while the whole technical influence is monopolised 
by a single office. Red tape is by no means the exclusive 
property of great Government departments. It has long 
been felt that a change wasimperative. Parliamentary in- 
terference may be necessary. We hopenot. The Secre- 
tary of State and the Governor-General of India ought 
between them to be able to work a change which would, 
at all events, place the Indian contracts in British hands 
always and at all times. 


THE ORLING TORPEDO. 


Nava. warfare has been “ revolutionised” again, and 
this time not by a submarine boat. The Orling torpedo 
has been tried and succeeded. It was tried and succeeded 
before the King, in Sweden, a couple of years or more 
ago, but the matter made little noise at the time. Now 
the daily Press has got hold of it, and drawn some harrow- 
ing pictures of the future of naval warfare in consequence. 
There is, we believe, more than one torpedo in the field 
worked or to be worked with wireless telegraphy, X rays, 
or some similar force as the steering agency. Some of 
them, perhaps, have been born in the newspaper offices ; 
but the Orling is undoubtedly a fait accompli so far as 
experimental trials will take it; it is at least as much an 
actuality as the submarine, and neither milk nor special 
chemical tabloids are needed to keep the operator in 
existence. Something of the same kind is supposed to 
exist in the torpedo school ship Vernon. From Italy 
similar stories have come. All told, this type of weapon 
exists to-day in a more or less perfected form. 

With the construction or the details of working we do not 
here propose to deal, our purpose being to discuss the effect 
of such a weapon on naval warfare. We will assume, there- 
fore, that the weapon exists in a perfected state, ready 
for any Power that wishes tomake use of it. The operator 
sits in a hidden shelter, his torpedo in the water below 
him. On the horizon is the enemy. He switches on 
the invisible motive power, the torpedo goes out, and 
steered by an unfaltering hand, finally strikes the enemy, 
and blows a million pounds worth of battleship to per- 
dition. This is the picture in last week’s newspapers, and 
there is no particular fairy tale about it. Archimedes’ 
burning glasses which frizzled up the warships are 
nothing to it. Yet granted that all this can be done, 
we are by no means certain of its ability to revolutionise 
naval warfare, while we are absolutely sure that neither 
it nor any extended application of it is going to render 
war impossible. Which, we hasten to add, we do not much 
regret. The world has not yet reacheda stage whensuch a 
consummation would be really desirable, however beauti- 
ful theoretically may be the picture of lions like the Kaiser 
lying down beside lambs like M. de Bloch or Mr. Stead, 
who have long ago demonstrated by sheer mathematics 
that war is impossible. Since men are not yet absolved 
from the law of nature that compels all progress to be by 
warfare, it is better for all concerned that that warfare 
shall now and again be conducted with guns, torpedoes, 
and rifles, than with tongue and pen alone. A study of 
the continental Press fills us with dim forebodings 
as to what will happen to British supremacy when 
vituperation and strictly legal arguments before a 
Hague Convention are the only weapons to our hand. 
This, however, is all by the way ; our immediate task is 
to study the effect on war of the ideal torpedo. We con- 
fess that we see no great effect. Men are given rifles able 
to fire ever somany roundsa minute, and a single round will 
kill the foe. Nothing is necessary save to point carefully 
athim. Yet the foe has no difficulty in finding life insur- 
ance companies anxious to take him at most moderate 
rates, and they will be more concerned about his grand- 
father’s gout than the prospect of that pointed rifle. Again, 
guns with most perfect appliances to ensure accuracy are 
mounted and knock targets to piecesevery time. Yet, un- 
less the guns are very plentiful, ships and men will stand 
in front of them, go away, and come again on the morrow. 
In the old days, before villainous saltpetre was invented, 
naval warfare was conducted by a most simple prescrip- 
tion. You had nothing to do in those days save squirt 
a little Greek fire in the direction of your adversary. It 
could not be put out, and if this was not the high-water 
mark of rendering war impossible we do not know what 
was. Yet ships used to fight. What is more, ships 
without the liquid fire used to manage to defeat ships 
that had it. How? Well, the old chronicles tell us that 
on one particular occasion Richard Cceur-de-Lion 
captured a Turkish battleship so armed, simply by verbal 
encouragement. ‘‘ Then,” says the historian, ‘‘did the king 
exhort his men saying :—‘ Know well, that if this enemy 
be not taken, ye shall all be put to death with fearful 
tortures.” This is rather more ‘“ exhortation” than 
could be gone in for now-a-days, but modern equivalents 
are to be found if necessary. With the picture before us 
of Boers sitting down smoking under a hail of lyddite, 
we are, however, disposed to question whether any 
modern agent of destruction can possibly approach that 
liquid fire with which in past ages men cheerfully fought 
each other, and so to doubt whether much “ exhortation” 
is likely to be required. 

Certainly, no form of torpedo can outdo the fire. The 
torpedo is an eminently humane weapon, the odds being 
that a big ship thus struck will not sink, but be merely 
hors de combat. But as to being hors de combat by the 
X-ray torpedo directed from the shore—well, the prosaic 





naval captain is more likely to “ out torpedo nets,” and 
trouble no more. The human race that managed to 
evolve antidotes to a thing like Greek fire is not going to 
be at a loss to find antidotes to anything less at this stage 
of the world’s history. And so, instead of the sinking 
battleship, we see, rather, torpedo nets, and steam pin- 
naces a lst going between the operator and his 
Hertz-ray torpedo, with a screen that will nullify his 
efforts. 

So much for the new weapon asconcerns shore defence. 
Attempts will certainly be made to apply it for sea warfare 
also. We are not going to waste space with dreams of 
rival currents and the like, reducing operations toa species 
of “ puff billiards.” Ample contrary forces exist with 
things as they are. The torpedo has to be directed. 
Who is going to do it, and whence? Submerged tubes 
are, in evolutions, directed from the conning tower, and 
their range in these days of gyroscopes isa mile. But 
what of the battle, when high-explosive shells are bursting, 
filling the ship and all around her with dense and suffo- 
cating smoke? Even if the conning tower survives, he 
will be a lucky man who gets even the momentary clear 
glimpse necessary to discharge a torpedo from a sub- 
merged tube. How by any possible chance is he to 
direct over a long space of time a torpedo that he has to 
steer? At moderate ranges he will have no vision of the 
enemy enough to admit of a fair trial of his weapon ; 
at longer ranges, how is he going to follow his torpedo 
through intervening waves, against a speck hardly visible, 
and in face of vibrations that render a far less complex 
instrument, such as a range finder, very difficult to use? 
To have any chance whatever, the operator will have to 
be installed high upon a mast, and once he becomes a 
war factor, the prosaic enemy will dose him there with 
shrapnel. 

We express no opinion on the merits or demerits of the 
invention as an invention pur et simple, we merely point 
out that a rather large gap usually exists between the 
real and the ideal. 


TRADE AND EDUCATION, 


A Buve-sook has just been issued, from which we 
learn that for the year 1899-1900 the nation spent the 
enormous sum of £915,134 on technical education. No 
information is available as to the return obtained for the 
outlay. We do not know what was taught, how it was 
taught, or with what result. So far as can be gathered, 
there is no system of instruction universally adopted. 
The expenditure seems to be rising. It is the manner of 
all expenditure of the kind to go on increasing. It is too 
much to hope that a statement of this kind may induce 
reformers to pause, or stimulate the taxpayer to interfere ; 
and yet the figures are of much interest; the history of 
the expenditure is to the last degree suggestive. 

Some years ago certain very well-meaning people 
formed the belief that the trade of this country was 
departing. If they had made inquiries they would have 
found that it always has been departing, according to 
authorities who deem themselves eminent. Casting 
about for a reason, they hit upon the notion that Ger- 
many, France, and Austria were beating us because they 
had science schools and we had not. This doctrine was 
preached throughout the length and breadth of the land. 
No one took the trouble to contradict it. The daily 
Press, knowing nothing of technical matters, accepted 
the plausible outcry as representing a genuine want ; and 
so, by degrees, from small beginnings we have gradually 
increased our outlay, until it reaches nearly a million 
sterling, and is still growing. We can, perhaps, very 
well afford, as a nation, to spend a million in this way ; 
but we cannot afford to shut our eyes to facts, or permit 
ourselves to follow a false scent. The strength of foreign 
competition does not lie in technical education, nor can 
any amount of technical education enable us to meet 
that competition with success. The utmost that it can 
do is make the foreign workman who has it a more efti- 
cient and a better craftsman than the Englishman who 
has not got it. But no one, so far as we are aware, has 
ventured to say that we cannot produce everything that 
is made by hand or by machine tools equal in quality to 
the best that can possibly exist. Indeed, the argument 
we hear most often is that British workmanship and 
material are better than they need be, not worse. The 
advocates of technical education pointed to the enormous 
advances that they alleged Germany, France, and Aus- 
tria, but especially Germany, were making. They were 
really all the time densely ignorant of the economic causes 
which had led to the development of German trade, 
causes which have had not the most remote connection 
with education of any kind. Last winter we pointed out 
that there were very bad times in store for our competi- 
tors, and that forecast has been more than fulfilled. Itis 
noteworthy that the advocates of technical, education 
have of late been entirely silent about Germany. Are we 
to hope that they are really learning something ? 

A careful study of the economic conditions prevailing 
on the Continent of Europe could hardly fail to prove 
instructive. They are highly complex. They present, 
in many respects, conditions that the political economist 
takes little thought for. Why or how a rage for produc- 
tion first started it may be impossible to say. There is 
reason, however, to believe that the great strike of the 
amalgamated engineers in this country led to a multitude 
of orders being sent to Germany, and so trade was 
stimulated. Then came the demand for electrical 
machinery for lighting and working tramways; and 
so a flood of speculation was let loose. The facts 
were very well understood in this country by those 
most interested. But the technical education people, 
oblivious to the facts, placed their own interpretations 
on the development of trade, and assumed that to be per- 
manent which was quite sporadic, and that to be excel- 
lent finance which was really litile removed from 
gambling. Germany has been very hard hit indeed, and 
now Austria- Hungary—another model nation—has fallen 
on evil days. We quote the following passage from a 





letter written by the Standard’s own correspondent jn 
Vienna, and published on Tuesday last. After describing 
the failure of banks and the suicide of a manager, he goes 
on :—* The fact is, that in Hungary, in Austria, in Gey. 
many—indeed, in all countries which have shared in the 
industrial and economic boom of the last few years 
credulity has taken the place of ordinary caution, and 
people were admitted to places of trust who would 
formerly have been asked for their credentials. In Hun. 
gary, especially, there has been an extraordinary activity, 
Many of the towns have been almost rebuilt, as well as 
provided with gas, electric, and waterworks, asphalt 
pavement, kc. At the same time, there was an excessive 
industrial activity—for instance, in the construction of 
machinery, Hungarian locomotives being offered for sale 
in Asia, and Hungarian wagons being actually sold in 
Africa. Now that the towns find it less easy to obtain 
credit than when everything was done with foreign 
money, and the industrial crisis in Europe has spread to 
the Hungarian machinery and other industries, there jg 
lamentation everywhere. Some 20,000 hands are reported 
to have been dismissed last week in Buda Pesth alone, 
What is apprehended is a serious crisis, which, should it 
really occur, would, in the first place, affect the great 
banks in Buda Pesth, and then those in Vienna, fcr the 
whole fabric of industrial and financial enterprise iy 
Austria-Hungary is founded on credit alone.” 

It would be mere waste of time to explain at length 
that technical education has had nothing whatever to do 
with the rush to invest every available penny in industrial 
enterprises of some kind. The result has been, of 
course, over-production. The world has been told that 
we were being beaten in foreign markets because we were 
ignorant as compared with the men of Germany. We 
find no evidence of this in the passage which we have 
quoted. It is beyond question that of late years 
capitalists in this country have been very cautious in 
making their investments—a caution which resulted from 
the successful raids of company promoters on the public, 
But there has nevertheless been a steady outlay, and 
the producing power of Great Britain is larger than 
it ever was before. The development of the powers of 
production of a nation depend on a variety of causes, 
many of them ill understood. So far as technical educa- 
tion is concerned, its advocates are now in this dilemma, 
that if it has been the main cause of the industrial de- 
velopment of Germany and Austria-Hungary, it has 
landed them in temporary bankruptcy ; and if it has not 
been the cause, then their favourite and most telling 
argument ceases to have any force or weight. As we 
have said, it is highly desirable that the truth should be 
known about our competitors. But only mischief can 
result from the efforts of well-meaning, ignorant, people, 
who, for the most part, really know as little about the 
science of which they prate as they do of the commercial 
life of nations whose competition they fear. 
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IRON AND TARIFFS, 


MANUFACTURERS in some of the British iron trade circles 
are pleased by the advices which have been published in 
England this week to the effect that the proposed new Aus- 
tralian Federal Tariff is not to be allowed to get any further 
without strenuous opposition from some sections of the 
Colonists themselves; and it is further cabled that the 
Federal Government are disposed to make modifications in 
it. This seems too good to be true; but British engineers and 
iron and steel masters are hoping that if any ameliorations are 
introduced they will be in the direction of according some 
amount of preferential treatment to English machinery and 
iron. Mr. Ransome’s views, expressed in our last issue, 
that something ought to be done in this direction have 
found general acceptance, particularly among the English 
galvanised iron firms, who point out that they have for many 
years past done a large trade with most of the Australian 
Colonies in galvanised corrugated roofing sheets, and on these 
it is now proposed to place a uniform Customs duty of 30s. 
perton. Hitherto this iron has been admitted duty free 
into Victoria, New South Wales, and West Australia, which 
are the three markets of greatest consumption. In South 
Australia it has hitherto paid a duty of 30s., and in Queens- 
land and Tasmania 40s. per ton; but in these last three 
markets the consumption cannot be described as of more 
than moderate extent. It is also the reverse of en- 
couraging to the British iron and steel trades to know 
that pig iron made from Australian ironstone is to receive & 
bounty of 12s. per ton, and that made from imported iron- 
stone a bounty of 8s. per ton, whilst a bonus of 12s. per ton 
is to be granted upon steel ingots containing 50 per cent. of 
colonial raw material. What British iron and steel masters 
and engineers are just now asking is why United Australia 
cannot afford to give us preferential treatment if Canada can. 
There is a decided feeling in the machinery and iron and 
steel industries, that Parliament should make some effort to 
look after the interests of British trade in this matter. 
What the precise action to be taken may be is a matter for 
future discussion. The important fact at the moment is 
the distinct growth of a feeling that the British manu- 
facturer is entitled to some consideration from the Govern- 
ment. 


THE NAVIGABLE BALLOON, 


We hear with pleasure that M. Santos Dumont has suc- 
ceeded in rounding the Eiffel Tower and returning to the 
Balloon Park within the time limit, and we trust no unsports- 
manlike quibble will deprive him of a prize which he has 
won by his courage and perseverance. But even with this 
triumph before us we are entirely unconvinced that the 
problem of aérial navigation is any appreciable amount 
nearer solution than before. After all, M. Santos Dumont 
has evolved nothing entirely new—-nothing that was not fore- 
seen years ago, nothing which any other man of equal 
courage and perseverance could not quite as well have 
achieved. We rob M. Santos Dumont of little or none of 
his honour when we say that no particular mechanical skill 
or resource has been shown in his invention to put it above 
others. It is only a balloon after all, and although it is 
dirigible in suitable weather, it is subject to all the defects 
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and failings of a balloon, with a few superadded by its 
mechanism. The success, then, it appears to us, can ‘only 
be of real value if it encourages M. Santos Dumont to 
venture into & field with wider possibilities. 








COMPOUND LOCOMOTIVE BULGARIAN STATE 
RAILWAYS. 


Tun necessity for employing heavier and more powerful 
locomotives on existing railway tracks without awaiting the 
replacement of light rails by others of heavier section or of 
reconstructing curves _of short radius, has led, on the 
Continent, to the adoption of various systems of locomotives 
having the weight distributed on from four to eight driving 
axles divided into two independent groups, each worked by a 
separate set of engines in such a way that the rigid wheel 
pase is shortened by one-half ; while, in other arrangements, 
the engines are not duplicated, but have a suitable play in 
the driving mechanism connecting the two independent 
groups of wheels; or, in yet other cases, certain of the axles 
~ curiously constructed—permit a longitudinal radial motion 
to the coupled wheels—all of which attain the same end in 
diminishing the resistance on curves. 

Best known of these is the Mallet system, employed, as it 
is in France and its Colonies, in Germany, Hungary, Spain, 
Russia, Sweden, and Switzerland. Of the other arrange- 
ments we propose to make reference at another time. The 
locomotive illustrated in this issue was one of the finest 
examples of mechanical work among the number built on 
the Mallet compound principle, that were sent from various 
countries te the recent Paris Exhibition. One of these we 
illustrate on page 432. 

Although, like the Fairlie engine, this type of locomotive 
was originally designed for narrow gauge, or for new railways 
with light rails and short curves, it has, in its development, 
found a wider sphere of service on regular main lines and the 
proader gauge railways, where the engine loads were begin- 
ning to exceed those for which the line was intended. Thus, 
out of some 450 engines about 55 per cent. are employed 
in the latter capacity, and of these a large number have cal- 
culated tractive efforts of from 10 to 14 tons. The locomo- 
tive we illustrate, No. 2096 of the builders, and classed 
B BIII. on the Bulgarian State Railways, is, however, one of 


al 
medium power only — 11:1 tons (2 a ) as compared with 


the tank engine of the Belgian State Railways, with its 
3083 square feet of heating surface, adhesion of 108 tons for 
driving, and tractive effort of 16-7 tons. 

Concerning the Mallet compound locomotive arrangement 
in general, it will be merely necessary to remind the reader 
that the driving wheels are divided into two groups, and that 
the two frames of each group are jointed together by a hinge. 
The rear group is driven by the high-pressure pair of cylin- 
ders, the exhaust therefrom being conveyed forwards to the 
low-pressure group by a single central pipe between the 
frames, provided near to the axis of the bogie pin with a 
flexible coupling pipe, and which, on account of the low pres- 
sure of the first exhaust, it is comparatively easy to make 
and maintain steam-tight. As the only part of the locomo- 
tive — to lateral displacement is the front end of the 
bogie, with its engines, the forward end of the boiler has to 
be carried upon a saddle, which permits, under its seating, a 
free play to the supporting bogie. The exhaust pipe from 
the low-pressure cylinders is, for the same reason, provided 
with spherical joints at the cylinder end and beneath the blast 
pipe. Beyond these two principal boiler connections, all 
minor attachments to the front truck are either flexible or 
allow for play. Ina future issue full description and draw- 
ings of this important engine will be given. 








THE BREWERS’ EXHIBITION. 





THE twenty-third annual exhibition and market of 
machinery appliances and produce used by brewers, maltsters, 
distillers, wine merchants, and others, promoted by Messrs. 
Dale and Reynolds, was opened at the Agricultural Hall, 
Islington, on the 19th inst., and closes to-day—Friday. In 
its main features the present show resembles very closely 
many that have preceded it. The most prominent exhibits 
are those of firms connected with “ the trade,’ whose chief 
aim appears to be the conversion of public-houses into auto- 
matic machine shops. It would appear that the public-house 
of the future will be managed without attendants on the 
“ penny-in-the-slot’ system. Not so gorgeous in appear- 
ance, but of greater national importance, are the exhibits 
of barley, malt, and hops in competitions which are 
held in connection with the Exhibition. The competitions 
are becoming of greater importance yearly on account of their 
international character. There is a number of samples of 
foreign barley competing against our home-grown samples. 
The number of entries of British barley suitable for brewing 
is this year 205, while sixteen samples of foreign produce have 
been entered. The experience gained from the numerous 
competitions which have been held goes to show that the 
best specimens are almost invariably sown by March, but that 
autumn and winter sowing has so far been disappointing. 
This year’s crops are small, chiefly on account of the unfavour- 
able weather for sowing in the spring and the long droughts 
which supervened, while the area sown was the smallest for 
half a century. In addition to the barley and hop competi- 
tions there are also competitions for brewers, the object of 
which is to improve the quality of the national beverage. 
Under this head we note that most of the best known brewers 
are conspicuous by their absence. In connection with non- 
intoxicating beverages, medals are offered for the best samples 
of ginger ale and lemonade. It appears somewhat of an 
anomaly that while competitions are held with the object of 
improving the quality of beer there should be such a display 
of ingredients whose legitimate connection with brewing 
might be fairly questioned. For instance, sulphuric acid, 
glucose, calcium sulphate, salicylic acid, and other sub- 
stances known chiefly in the chemical laboratory, would 
appear to be decidedly out of place, particularly in view of 
the recent agitation for pure beer. 

The exhibitors of machinery include makers of grain- 
cleaning and dressing machines—namely, Robert Boby, 
Limited, of Bury St. Edmund’s ; Joseph Bedford, Leeds ; and 
Nalder and Nalder, Limited, Wantage. There are several 
gas engine exhibitors, including the Campbell Gas Engine 
Co., Limited, Crossley Brothers, Limited, and Bilbie, Hobson 
and Co., London. There is also the usual extensive display 
of mineral water making machinery, bottling machines, 
refrigerator apparatus, and a miscellaneous assortment of 





exhibits, ranging from a marking ink to; a motor wagon. 
The most interesting exhibit in the Hall probably is that of 
the Plywel Pole Appliance Company, which shows an in- 
vention of Mr. T. Brigg for utilising to the utmost advantage 
the power of horses when “backing.”’ As this apparatus has 
no special application to brewing we shall reserve a description 
of it until a later date. 








THE GLASGOW MOTOR CAR TRIALS. 


Tue following is a complete list of the awards made by the 
Judges’ Committee in connection with the recent five 
hundred miles reliability trials organised by the Automobile 
Club, and carried out in Scotland recently :—Section I.— 
Class A: Cars declared at a selling price of £250 or less.— 
Gold medal, 5 horse-power Wolseley car; gold medal, Loco- 
mobile steam car; silver medal, 7 horse-power New Orleans 
car; silver medal, 44 horse-power De Dion voiturette. Class 
B: Cars declared at a selling price of more than £250 and 
not more than £350.—Gold medal, Motor Manufacturing 
Company’s 6 horse-power two-cylindered light carriage. 
Class C: Cars declared at a selling price of more than £350 
but not more than £500.—Gold medal, 10 horse-power 
Wolseley car; silver medal, Motor Manufacturing Company’s 
six-seated car. Class D: Cars declared at a selling price of 
more than £500.—Gold medal, 16 horse-power Milnes C.P.C. ; 
silver medal, 10 horse-power Mors (Roadway Autocar 
Company, Limited); silver medal, 9 horse-power Napier car 
(Motor Power Company, Limited). Class F: Delivery vans. 
—Gold medal, Motor Manufacturing Company’s one-ton van, 
6 horse-power. 

Section III.—Class B: Tires. Diploma of performance 
and condition of the tires at the finish of the trial, and the 
opportunity for a more extended trial, with a view to the 
award of a medal.—Set of tires affixed to 12 horse-power 
car, weighing 22 cwt., and carrying four passengers, entered 
by the Dunlop Pneumatic Tire Company. 

Class B. Ignitionapparatus. Gold medal, Simms-Bosch 
magneto-electric ignition and interrupter-timing gear, entered 
by the Simms Manufacturing Company, Limited. 

The Judges’ Committee was composed of Messrs. J. H. A. 
Macdonald, W. Worby Beaumont, D. 8S. Capper, Dugald 
Clerk, Bryan Donkir, H. S. Hele-Shaw, and H. C. L. 
Holden. 








INDIAN LOCOMOTIVE ENGINE CONTRACTS. 





Tue following correspondence, to which we have 
referred elsewhere, has taken place between Lord George 
Hamilton, Secretary of State for India, and Mr. J. G.A. 
Baird, Member of Parliament for the Central Division of 
Glasgow :— 

India-office, October 10th. 

My dear Baird,—I was glad to receive your letter. I had been 
much concerned at the inability of our engineering firms to take up 
contracts for locomotives required in India, which, in consequence, 
have to be placed abroad. As you are so intimately, by name and 
locale, connected with the great steel and iron industries of Scot- 
land, I am glad of an opportunity of writing ag Ae you upon the 
subject, as the loss of these contracts may me permanent 
unless strong measures are adopted by the trade to adjust and 
expand their powers of production so as to make them equal to the 
increasing demands which have and will be made upon them. It 
has for years past been the practice of the great railway companies 
in this country to build the great bulk of the locomotives the 

uire from factories they themselves erect and control. Eac 
coiung company has its own type of locomotive, and each company 
constructs the great majority of the engines they so design. The 
outside firms get comparatively few orders from the home railways, 
and there is no standardisation of pattern or type in the limited 
orders they do receive, 

This twofold uncertainty, first as to the orders they may get 
from the home railways, and secondly, as to the type of locomotive 
they may be asked to build, has had a cramping effect upon the 
expansion of those engineering firms who construct locomotives. 
The d d for | tives from India has greatly increased, and 
will continue to increase. South Africa has also come into the 
home market recently with very large orders, and these orders in 
the aggregate are considerably in excess of what the home fac- 
tories can produce, The Indian Government have had to postpone 
placing certain orders until the South African orders have been 
advanced, The rolling stock in India upon several of the great 
arterial lines is quite insufficient to carry the goods waiting to be 
moved, and these companies cannot indefinitely await the execu- 
tion of their pressing wants. The Assam-Bengal Railway, there- 
fore, invited tenders for ten locomotives, and the East Indian 
Railway for forty locomotives. The tenders from a Hanover firm 
were 20 per cent. less than any British firm, with delivery in about 
half the time. This difference in price and time can only be 
accounted for by the fact that the British firms were so full of 
work that they could only tender for more at prohibitive rates. 
Thus the country has lost these contracts, and a trade connection 
with a foreign firm has been established to its detriment. From 
communications which have passed between me and certain lead- 
ing firms, I am given to understand that if in India a standardisa- 
tion of locomotives, such as exists in the United States and Canada, 
could be adopted, one element of uncertainty would be removed ; 
and if, at the same time, a forecast in advance could be made of 
the number of locomotives required for the next year or a longer 
period, some of the obstacles ee an expansion of loco- 
motive factories would be removed. 

In consultation with Lord Curzon I have directed a conference 
of Indian railway engineers to be held in December next at 
Calcutta, with a view of considering these objects, and the result 
of their deliberations will be published for the benefit of the trade. 
I hope, therefore, that if the Government move on their side for 
the purpose of retaining in this country railway orders from other 
parts of the Empire, the manufacturers will also on their side con- 
sider how they can add to the existing means of production ; and 
that we shall thus in combination prevent for the future the placing 
of railway contracts abroad which ought to be retained here, 

Believe me yours very truly, 
GeoRGE HAMILTON. 


On behalf of the home locomotive builders the following 
reply to Lord George Hamiltor’s statements on German 
contracts has been issued on behalf of one of the largest 
locomotive firms in Glasgow :— 


Lord George Hamilton has been lecturing the genial member of 
the Central Division of Glasgow on the subject of British locomotive 
trade. Lord George says :—‘‘The fact that most of the British 
railway companies build their own engines, and that in those the 
firms may be asked to build there is no standardisation, has had a 
cramping effect on the trade.” There is undoubtedly a great deal 
of truth in this statement of the Indian Secretary, and the present 
policy of our railway companies in manufacturing their own rolling 
stock is not only the most expensive system for themselves, but 
has done the greatest possible injury to the important industries 
affected — How is it possible to obtain standardisation of 
the rolling stock on our railways when locomotive superintendents 








are appreciated and rewarded ding to the t of individu- 
ality, or, as it too often is, the eccentricity displayed in the matter 
of design? Experience has shown that the locomotive manufacturer 
is the only safe medium of matured locomotive design and 
of economical manufacture ; and it is just because this natural 
order is observed in the States that the locomotive trade in America 
has increased by leaps and bounds, to the ultimate benefit in every 
direction of the railways in that country. In February, 1886, a 
locomotive builder raised a discussion in the Glasgow Chamber of 
Commerce upon this very nee paged yng railway companies as 
manufacturers of ee epee and the directors of a local com- 
pany, in reply, stated that a railway company could build cheaper 
in their own shops than they could purchase from manufacturers, 
and that it did not matter where the plant was manufactured, as 
the same number of men would be employed. Now, no railway 
company can keep separate and correct costs of the building and 
repairing of rolling stock when new and repairing works are carried 
on, as at present, simultaneously in the same workshops, A manu- 
facturer who devotes all histime and attention to one industry should 
surely be able to sell under the actual cost of producing similar work 
in the railway workshop, and this inclusive of a reasonable profit to 
himself. Further, railways are not yet independent of the condi- 
tion of the general trade of the country, as the present alarming 
shrinkage in the returns of the goods traffic on all our railway 
systems indicates ; and it should therefore be the policy of our 
railways to encourage in every possible way local industries. It is 
mainly because American locomotive manufacturers have been 
supported by continuous orders from their railway companies in 
the past that they are now so progressive, and able to undertake a 
—_ export trade. However, the greatest difficulty locomotive 
builders in this country have to contend with at the present is, not 
so much the want of standardisation or uniformity in design as 
the exacting and unreasonable nature of the inspection to which 
most of their export work is subjected, and by which the output of 
their workshops is most seriously reduced. Quite a colony of con- 
sulting engineers in Westminster derive their incomes from the 
supervision of the contracts for bridges, permanent way, and rolling 
stock for our colonial and Indian railways, while a perfect army of 
inspectors, spread all over the country, live absolutely upon these 
contracts. Lord George Hamilton now proposes to have a conference 
in India in December on the subject of standardisation of 
types for the rolling stock to be ordered in future. As, however, 
the rolling stock on every line in India has been restricted in 
—- &c., by the most em limitations, there is consequently 
at the present time not a sing ¢ locomotive in all that vast country 
which could satisfy modern ideas as regards dimensions and weight. 
In this respect the Cape Government railways have left India far 
behind, and their rolling stock manufactured in this country is quite 
up to modern practice, evenin America. The proposed conference 
will, therefore, be much better employed in abrogating the obsolete 
Government weight limits now in force, or alternatively in stan- 
dardising up the permanent way in India to modern requirements. 
If Lord George Hamilton was a permanent official and able and 
willing to guarantee that sufficient work would be forthcoming in 
the future, locomotive builders here would be quite willing to 
extend further their works to meet any possible demand, or they 
would be quite prepared todo so if the Government would guarantee, 
say, 5 per cent. on the additional expenditure for five years. It is, 
however, no occasion for panic or alarm that German builders, who 
are now passing through a most serious financial crisis—largely due 
to over-production—with the added aid of protection in their own 
country, are able to underquote home manufacturers. No 
enlargement of productive capacity or possible conditions would 
enable locomotive builders in this country to compete successfully 
under such arrangements, and no manufacturer who desired to live 
would attempt to do so, Consulting engineers have been 
repeatedly warned in te annual trade reports of the congestion 
which was sure to result from the failure year after year of those 
fo authority to order rolling stock for India when home manu- 
iacturers were or their shops on short time and a reduced 
staff. In Germany and America manufacturers have not as yet 
the Westminster engineers and their inspectors. As regards our 
home railways, there can be no appreciable standardisation in the 
permanent way tests for materials in the types of rolling stock until 
they are taken over by the State and controlled by one central 
authority. The output of our existing locomotive establishments 
could be at once doubled without injuriously affecting the quality 
of the work produced, if the system of inspection were revised 
and brought more into harmony with that in vogue in America. 
A special expert commissioner has just visited the principal loco- 
motive shops in America, and although he reports that he has been 
most favourably impressed with the superior intelligence, industry, 
and sobriety of the American workmen, he also states that there 
are no locomotive manufacturing establishments in the United 
States that can be classed or even compared with the leading locc- 
motive shops in this country as regards equipment, 





Upon learning that Mr. Elliott had arrived in this country from 
South Africa in order to place large orders for locomotives and 
other things, Kerr, Stuart and Co. inform us that they wrote to 
this gentleman at the office of the Agent-General for the Cape of 
Good Hope asking for an appointment, which was granted, and 
the chairman and secretary of Kerr, Stuart and Co, had a very 
satisfactory interview with Mr. Elliott on the 10th June, and 
showed various classes of locomotives which they manufacture, 
many of which tallied very closely with Mr, Elliott’s requirements. 
The interview terminated by Mr. Elliott promising to write to 
Kerr, Stuart and Co., or call upon them as soon as he was ina 
position to name his exact requirements, the details of which he 
was then engaged upon. Kerr, Stuart and Co. have heard nothing 
from Mr. Elliott since then, but if paragraphs which have appeared 
in the papers are correct, this gentleman has placed the whole of 
his large orders in America, and published the statement that he 
could not get any English manufacturers to supply him. 








BOOKS RECEIVED. 


Recueil de Problems d’Electricite. Par A Roudot. Brussels: A. 
Manceaux. 1901. 

Byrne’s Guide to Company Formation. Second edition. Edited 
and compiled by James Byrne. London: Byrne and Co., Limited, 
Price 2s. 

Michael and Will on the Law relating to Gas and Water. Fifth 
edition. By John Shiress Will. London: Butterworth and Co, 
1901. Price 35s, 

Commercial Knowledge. A manual of business methods and 
transactions. By Algernon Warren. London: John Murray. 
1901. Price 2s, 6d. 

Primer of Geometry, comprising the Subject Matter of Euchid 1.-IV., 
treated by the Methods of Pure Geometry. By H. W. Croome 
Smith, B.A. London: Macmillan and Co., Limited. 1901. 
Price 2s, 

First Stage Building Construction. Adapted to the first stage of 
elementary course of the Board of Education. With numerous 
illustrations and diagrams. By Brysson Cunningham. London: 
W. B. Clive. Price 2s, 

Gesteinskunde fiir Techniker, Bergingenieure und Studierende der 
Naturwissenscha, Von Professor Dr. F, Rinne. Mit 4 Tafeln 
und 235 Abbildungen im Text. Hannover: Verlag von Gebriider 
Jiinecke. 1901. Price 9°60 geld. 

Electrical Engineering Testing. A practical work for second and 
third year students, engineers, and others. By G. D. Aspinall 
Parr. Two hundred and eighteen diagrams of connections and 
illustrations of appliances. Thirty-one tables cf useful figures, 
constants, logarithms, squares, &c, London: Chapman and Hall, 
Limited. 1902, Price 9s, net, 





phy ee : 5 
vwop.ng sso.g finmays YO, Jo UTQIAS 8S0L) ,SSSNIONG AHL, 


” 
— 69 — “ . . —_ ~_ — ot _ —— = « ; o mene am -- 


BP... 
deep x0re 


—-—saymd sao 401 12 — Be ER aS 


DP COME ==" — 


? 


Pssa, souonvag duysmpy 


= 9,8 —w BF — we F --p- OS ee HO ---4 


SLFULOD WD 8 Tf E- 


 apim.g & saps va ‘_— cee " SIPS UsIMyZag GPM O Sb 
| ? 
' 


~ Sayo)d Lao apm Ce 2 ae ? 


ehgy 
abp1.iq wor buhumg uamays yor. 


nae oe 





Tuaunsrodu0) yOyIawy  ———~S~S~SS*~S~S«i@M ET LTU.DL GLIA, 


oat 
om 
o 
a 
_ 
o 
a 
— 
on 
= 








| 
| 
said wamzaq |} of 
| 
| 





eOopwag qyoog 


aqmsvy! 


(g¢h abnd sas woudrusop 107) 
YAANIONG ‘UALSNIWLISHM “AO SLSNI ‘W SLYAMTID WVITIIM “UK 


WOOLUVHA UOd AWOOd ONILVOTA 











NIYRS Go Pe var. — ,HABNIONY AHL, | 
FoF. 


hrrmia zing True Loy binmays apg yood JOM JOUDLL TUOT IAS 








Pl G00 AAU OAS 


@AqDA 








L%* HR a) 


at at —— -- — 


PAT PHNIIA 
(monag req 





LOQ%#W BP LIQ OU? JO SAD] 





SLIUIPTS ING PUD YIIT JO SMAT 
— shy — 
SIMU ITS YIAT Fitimays YIO[ JO UOYIIG SSID ITO IT 
i pe a and moj og ts 


/ 








- oe fa SOY Nie«D 
(esouoap soynay sng ra prainee” 


(20mg 795) v 207% NY VY 


' ‘ 
—— 


AAG Heh # 


f & S/9SENY Big 9 IN Sud] Z Merry 











24704 20,9 
e. 





€ Pada (Und YI sapyd yIaCT Se 


0p 10 oO Sama) 


~yseg 


_ Py mies 
SL0A8T PAID JO MAY APIS 
| ] 


| 8TH * Behe 


52 aed 
Z 3 a a, Pu? tayo rbpilg Joay bitiag) 
’ C peaouat s9quir) Duyvy, 7 Puimays YI9G J? Uj] Glog be P - 
_ 8T% Pe ~ 
a ad 
































we -—- — - + 056 Ss —— - — 2 F- 











lee 
izt 


| 
=6:0§ ----- — FE —— -- <8.0 ~-- 


os 
oa 
= 
Z 
— 
o 
Z 
ca 
— 
= 
Sa 


- Ag 5 al - 


VIN Mg D<Phg SLIP fapun 


oe oe - * 
EDEN ORG DEE PE RON DY AE BPEL 


- 


aA[04 AY 


| semoph' sybnsmy uy -¢\%| 
SPLIOL TYPULIEN LOY YN Fe > 


| 
| 
} 
| 
| 
| 
} 


4 
so ie 


4 


= 


Wd Pid HY 8 


Se 
Vsapsi9, 


| SIAATY Ag * 


rake 
700 


LS Wd ---—: 


40:61 AV 


' 


LYAELNM, 
vrnbes waces 
SIP Lu HP 


— GF .C1 77%d 


™ 


rxvnz nae 
wl 
PM %C-F 1WVid- 


\ Cpe F; 


59.0 2% SeqPid] YO] M, 
—-+~ h8, WOR — — — 44-61 4YDqJ- — 
Ce 7 


Woes ee Mg gm 











— spisuy 7p 0.0% - - ~ -- - sve Salles os Sedeinvden eons vp 


(sep and ves woydisoeep soy) 


Oct. 25, 1901 


HAANIDNGA “UALSNINLSAM “SD WISNI CN SLYaa 11D NVITILMA “UW 


WOOLUVHAHW AZOA WOOd ONILVOTA 





438 





THE ENGINEER 


Ocr. 25, 1901 














FLOATING DOCK FOR KHARTOUM. 


Tue dock which is illustrated by the drawings on pages 
436, 437, has been designed by Mr. W. Gilbert, in accordance 
with certain general instructions from Lieut.-Col. J. H. 
Western, R.E. It is for the Egyptian War-office, and is 
being constructed under its direction. The instructions were 
to the effect that the dock should be capable of dealing with 
a steamer 145ft. long by 45ft. broad by 3ft. 6in. draught, and 
should weigh 200 tons. Electricity was to be adopted for 
operating the pumping plant, and it was considered desirable 
that the boilers and generating plant should be on shore. 
The designs were required complete in every detail, so that 
with material supplied from England the dock could be con- 
structed and erected by native labour at the site on the 
Nile. 

Referring to Figs. 1, 2, and 3, it will be seen that the lower 
portion of the dock consists of a pontoon 150ft. long by 54ft. 
wide, the depth varying from 3ft. a to 2ft.103in. The two 
pontoons, forming the sides of the dock, are 150ft. long by 9ft. 
deep by 4ft. 6in. wide. The dock bottom is divided into two 
halves by a transverse sump 4ft. 6in. wide. Each half is sub- 
divided into four water-tight compartments by longitudinal 
divisions—see Fig. 3. Each compartment discharges into, 
and is filted from the sump by means of a flap valve V 
operated through a shaft and levers by the man in charge of 
the dock. The sump is flooded by a 10in. diameter sluice valve, 
and pumped dry by two Gin. electrically-driven centrifugal 
pumps arranged in duplicate, one on each side of the dock. 

Each of the pontoons forming the sides of the dock is 
divided into twelve water-tight compartments, by vertical 
diaphragms, and there is sufficient buoyancy in the sides to 
support the dock, should the whole of the bottom compart- 
ments be completely filled. 

The weights are as follows:—Steamer 200 tons, dock 295 
tons, machinery 10 tons, timber packings 37 tons, total 542 
tons. The draught of the dock is :—(1) Unloaded, 1ft. 9}in. ; 
(2) loaded, 2ft. 84in.; (3) when passing under a steamer of 
3ft. Gin. draught, allowing 6}in. clearance, 9ft. 10in. Now, 
when passing under a steamer with a draught of 9ft. 10in., the 
weight of water displaced by the dock is 976 tons. The weight 
of the dock and machinery and the effective weight of the 
timber packings is 328 tons; hence the weight of the con- 
tained water is 976 —- 328 = 648 tons. The quantity of water 
to be pumped is thus 648 tons. The holding capacity of the 
lower portion of the dock is 699 tons. 

The sides of the dock—see Fig. 1—are relied on to give 
longitudinal stiffness, and to them the weight of the ship, 
not directly water-borne, is transferred by the ten plate cross 
girders A A’, the two sump plate girders B B', and the two end 
girders C C!—see Fig. 3. These cross girders are continuous ; 
the angles of the water-tight partitions and other longitudinal 
girders are stopped off where they intersect. The cross 
girders are not water-tight partitions, draining openings being 
provided, as shown in Fig. 1. In each half of the bottom of 
the dock the water-tight partitions D D' form three longitu- 
dinal girders, and there are four other plate longitudinal 
girders EK E'—see key plan—not water-tight partitions, but 
provided with drainage openings. To support the ship—see 
Fig. 1—a teak bearer 10in. wide and from 4in. to Tin. thick 
—to allow for the camber of the deck—is secured to the top 
of each longitudinal girder. On these, packing blocks, 10in. 
by 10in. by 2ft. long, are laid at intervals of about 6ft. to sup- 
port Sin. by Sin. transverse bearers. The transverse bearers 
carry the Qin. by 4in. planks laid continuously, which sup- 
port the flat bottom of the vessel. 

To calculate the sectional areas of the dock sides, the vessel 
load of 200 tons was assumed to be evenly distributed over 
the middie hundred feet. This gives a bending moment of 


with the top of the pontoons, which may thus be completely 
filled. 


plating. Considering a vertical strip of the plating in the 
lowest bay as a bearer 24in. span, fixed at the ends and 
uniformly loaded with 2°4 lb. per square inch, the maximum 
stress due to bending is 30°5 tons per square inch, 

The maximum shear on each side pontoon, as previously 
mentioned, is 30°5 tons. The maximum stress—calculated 
by Gordon's formula—on column 24 v 2in. long, due to a 
shearing force of 30°5 tons per side, is 2-2 tons per square 
inch. The above stresses, however, do not occur together. 
The main din. by 24in. by ;*;in. angles of the horizontal stif- 
fening girders have an unsupported span of 6ft. fin. Taking 
a span, as a beam fixed at the ends, it is found that the water 
pressure supported by it is 1°59 ton, producing a B.M. of 
9-6inch-tons. Assuming that a strip of the plating 9in. wide 
acts as a flange to the angle iron, the maximum stress works 
out to 6°1 tons per square inch. 

The deck plating—see Fig. 7—is generally 4ft. 3$in. wide 
by ,in. thick, and in lengths of from 15ft. to 19ft. The 
joints are lapped 3in. at the ends and sides and secured by 
rivets gin. diameter and 24in. pitch. The eight compart- 
ments into which each end of the dock is divided by the 
longitudinal girders have an 18in. by 14in. manhole above 
deck at the ends near the sump, and a similar manhole at 
the end of the dock—see Fig. 2. The twelve water-tight com- 
partments in each of the dock sides have a manhole door at 
the top. 

In each of the dock sides, near the centre, a water-tight 
chamber is formed—see Figs. 8 and 9—to contain the motor 
and pump. The sump is closed at each end by a water-tight 
diaphragm. The diaphragm at one end has a hole 10in. 
diameter for water inlet, connection to the side of the dock 
being made by the 10in. diameter pipe, sluice valve, and 
strainer—shown in Fig. 9. Each compartment is filled or 
emptied from the sump by a flap valve of 30 square inches 
area—shown in Fig. 10; the operating levers are shown in 
Fig. 11. A deadweight on the lever holds the valve shut, a 
pin being provided to hold it wide open. The cross girders 
in each compartment have suitable apertures and manholes, 
and the stiffeners on the dock bottom are stopped off so that 
the water may drain away freely. The suction pipe to each 
pump is Gin. diameter throughout, and a water-tight joint is 
made where it passes the sump diaphragm and the plating 
of the motor chamber. The delivery pipe is also 6in. 
diameter, and also passes the motor chamber plating by a 
water-tight joint. A 6in. diameter sluice valve is provided to 
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shut off the discharge when the pump is not in use. A 2in. 
diameter air pipe with stop valve is provided, to allow the air 
_ escape from the sump when it is being flooded from out- 
side. 

The water-tight compartments have each a 3in. diameter 
air pipe arranged at the ends of the dock and carried well 
above highest water level—see Fig. 2. They communicate 


A house is provided on the top of one side of the dock, to 





shown in Fig. 6. 


1000 foot-tons per side. 
tons per side. 
When designing the cross girders, the loading with the 
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625 foot-tons, and a shear of 124 tons per side. 





the pontoons at one end of the dock are supposed flooded, the 
others remaining empty, the dock would take the position 
A maximum bending moment would occur 
about 16ft. to the right of the centre line, and equal to 
The maximum shear would be 30°5 


If, however, 
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vessel was assumed as above, and the loadon a cross girder 
was taken as uniformly distributed over the middle 27ft. 
Greater bending moment arises, however, if the dock is 
supposed unloaded, and the outside pontoons completely 
flooded, the central pontoons being empty. This gives a 
maximum bending moment at the centre of the cross girder 
of 124 foot-tons. Taking the maximum draught of the dock at 
10ft., this head of water gives a eg of 4°45 lb. per 
square inch on the underside of the dock. Fig. 4 shows the 
method of stiffening adopted. The stiffeners are 2ft. O}in. 


was 12in, 


from a gas holder capable of holding about 100 cubic feet. This 
quantity would“suffice to run the engine at full 
fifty minutes; in general the tests lasted for half an hour. 
most cases such short tests would not be desirable, but it must be 
borne in mind that in a plant such as was used in the research, it 
is possible to obtain such steady conditions that the length of a 
test can be shortened without in any way affecting its accuracy. 
In the first report a full account of the apparatus and the methods 


contain the valve operating levers, hand wheels for sluice 
valves, switchboard, &c. Eight cast iron bollards are fixed 
to the top of the dock sides in convenient positions. <A foot- 
bridge is provided at one end of the dock—see Fig.2. When 
not in use each half of the bridge is folded against and secured 
to the side of the dock. The deck is covered with teak deck- 
ing 2in. thick, laid transversely, and secured in position by 
2in. by 2in. retaining strips spiked to the flooring, and to the 
longitudinal teak bearers previously mentioned. 








THE INSTITUTION OF MECHANICAL ENGI. 
NEERS. 


SECOND REPORT TO THE GAS ENGINE RESEARCH 
COMMITTEE .* 
By Professor FREDERIC W. BursTaLL, Member of Birmingham 
University, 

IN the first report} of the Gas Engine Research Committee an 
account was given of the apparatus and engine which were used 
for the experiments, and of a small number of preliminary experi- 
ments made in order to pave the way for a more extended and 
complete series. The engine used throughout the research 
was one specially constructed by Fielding and Platt, of 
Gloucester, and was arranged so that the compression could be 
altered from about 30 1b. per square inch to about 105 1b. per 
square inch. The normal speed for the engine was 200 revolutions 
per minute, the diameter of the cylinder was 6in., and the stroke 


The tests were all made with lighting gas, which was supplied 


wer for about 
In 





pitch, and formed of 4in. x 3in. x ;';in. Z irons, as shown. 
Each stiffener serves an area of approximately 5ft. 10in. x 
2ft. Ofin. ; hence the total load it supports is 
70 x 24} x 4°45 


a — = 3°37 tons. 
The maximum bending moment is 
2s xe = 29°50 inch-tons. 


Assuming that a strip of the bottom plate 10in. wide acts 
as a flange to the Z iron, it will be found that the moment 
of inertia of the small compound girder is 14°37 inch-units, 
and the maximum stress on the Z bar equals 6°4 tons per 
square inch. 

To stiffen the sides of the dock against buckling, due to 
the shearing force, and against the water pressure when sub- 
merged, three horizontal braced stiffening girders are 


formerly described. An account of these changes is now added. 


failure to obtain a satisfactory electric ignition. 
expended on these unsuccessful experiments was not altogether 
wasted, as the experience then gained led 
perfectly satisfactory igniter. 
tension spark was employed, and thus great difficulties were 
encountered in order to keep up the insulation. The present 
electric igniter is worked with a spark, which is produced when a 
low potential circuit containing iron is broken, 
this method is to produce 
cylinder. Attempts were made to do this by means of the 


employed for the calibration of all instruments was given ; for the 
objects of the present report all that is required will be to state 
that in addition to such measurements as quantity of gas, indicated 
and brake power, number of revolutions and explosions, tempera- 
ture and quantity of jacket water, the air supplied was measured 
by a wet meter, and an analysis was made of the exhaust gases, 
Some alterations and additions have been made to the apparatus 


Ignition.—In the first report some account was given of the 
The time 


to the design of a 
In the previous experiments, a high- 


The difficulty with 
e break of the circuit inside the 





arranged, as shown in Figs, 4 and 5. The side plating is 
thus divided into four bays. When the dock is passing under 


which those who are 


* The paper is accompanied by man and numerous tables, 
interested Iting 1 


| motion of the piston, but without success, ‘I'he present 
igniter consists of a threaded plug which screws into the 
cylinder in the position where the ordinary ignition tube is placed 
From the lower extremity of this plug project two steel rods about 
3in. in length, the rods being connec ge by a short bridge 
piece in which is fixed a platinum tip. The difficulty in the con. 
struction of the igniter was to insulate the moving contact, ‘This 
was effected by insulating the whole of the upper part of the plug 
containing the gland through which the sliding rod moves fron; 
the lower part which screws into the cylinder. The insulation jg 
formed of mica discs, which are placed both above and below 
ring forming part of the upper plug. These mica discs arg 
forced down on the ring by means of a nut threaded on to 
the lower plug. The moving contact consists of a steel roq 
tipped with platinum and passing through a gland packing in order 
to | pees leakage of gas, The packing is a mixture of asbestos 
an ee. The moving rod is forced down by a spiral spring 
and lifted by a bell-crank lever. Owing to the fact that the rog 
must be insulated from the body of the cylinder, the lever has also 
to be insulated ; it is therefore made in two parts, which are 
fastened together by bolts passing through ebonite washers, The 
lower end of the bell-crank lever has attached to it a roller which 
presses on to the exhaust cam. ‘The time of the passage of the 
spark is altered by fixing the roller at different distances from the 
cam, Current was obtained from four storage cells having a 
capacity of 50 amptre-hours ; it was found that to obtain regular 
ignition the spark must be short and thick, any smaller number of 
cells did not in all cases produce ignition, The results have been 
most excellent ; the igniter has been ia use without repair for more 
than two years, and has never been seen to fail to fire the charge, 
As compared with the hot tube it has many advantages from an 
experimental point of view, and by means of the spark, charges 
which are so weak as to give irregular results with the hot tube, 
can be ignited with absolute certainty. 

The method of driving the steel wires which are attached to the 
indicator has been slightly altered from the form that was first 
used in order to obviate the necessity for seen geen for 
the unequal multiplication of the driving gear. The swinging 
shaft was driven by the sector of a circle which was keyed on to 
the shaft. The sector was connected to the piston by means of 
steel tapes, which were kept at constant tension in order to prevent 
any loss of motion. 

Exhaust gases.—The same form of apparatus for the collection of 
exhaust gases was used as described in the firstreport. To remove 
any question of air being sucked in from the small valve at the 
back of the collecting tube the valve was removed, and the tube 
connected to a water pump was attached inside.}; During the tests 
the water i was kept working, which drew a considerable 
volume of the exhaust gas past the collecting valve. The gases 
were analysed in a gas apparatus, which was also used for the 
analysis of the coal gas. 

The tests.—The system which was followed in making the experi- 
ments was to work on four compressions: these are lettered A 
compression about 551b, per square inch, B compression about 
711b. per square inch, C compression about 93, and D compression 
124 1b, per square inch, the p being absolute. The speed 
was kept the same for the whole of the tests, that is, about 200 
revolutions per minute ; in all cases the load on the brake was 
adjusted so as to make the number of explosions missed as small 
as possible. Experiments on gas engines, when a considerable 
number of explosions are missed, give rise to such varying ratios of 
air to gas as to render them useless from a research point of view ; 
this is due to the fact that when a blank charge of air is drawn in, 
the residue in the clearance space is more than usually diluted 
with air, and the indicator diagram following the blank charge is 
not the same shape as those which follow an explosion. The tests 
under any of the compressions are denoted by numbers, and are 
given in the order of the ratio of air to gas ; a series starts with 
very nearly the theoretical amount of air which is required to 
burn the gas, and then the tests are separated by, roughly, changes 
of 1 per cent. in the carbonic acid as found in the exhaust gases. 
All volumes, both air and gas, have been reduced to standard 
conditions, that is, a temperature of 15 deg. Cent., and a pressure 
of 760 mm. of mercury. The ratio of air to gas has generally 
been found by assuming that at the end of the suction stroke the 
cylinder is filled with only air and gas. If the temperature of 
the mixture be assumed, the volume of air can be calculated from 
the ordinary gaseous laws. This method is certainly not correct, 
as there is always in the clearance space a volume of the products 
of combustion which have been left over from the [ seeag explo- 
sion stroke. The temperature of the mixed air and gas has been 
generally taken as not differing greatly from the jacket tempera- 
ture, an assumption which is not in general borne out by the 
present experiments, If an te analysis of the exhaust gases 
can be made, it is possible to find the ratio of air to gas in a some- 
what similar manner as in boiler tests, where the weight of air per 
pound of coal is found from the analyses of the flue gases and 
coal, 

The measurement of the air drawn in during the suction stroke 
renders it possible to calculate the temperature at the end of the 
suction stroke. After the exhaust valve closes and a new 
stroke is about to commence, the clearance space is filled with 
air and burnt products, the composition of which is known 
from the analysis of the exhaust gases, and if the volume of this 
residue can be found, the t ture can be obtained by calcula- 
tion. 

‘Yhe values of the suction temperatures used in forming a heat 
balance have been obtained by drawing a inean line through the 
temperature points when plotted on a base of the ratio air to gas. 
The indicated power has been derived from the net mean pressure 
on the piston, that is, subtracting from the gross mean pressure as 
measured the average mean pressure during suction and exhaust. 
Although the missed explosions were only a small fraction of tho 
whole, it was considered advisable to correct for the increased size 
of diagram which follows after a missed explosion ; such diagrams 
were allowed that weight in the whole numnber of diagrams which 
corresponded with the number of missed explosions, — 

The reporter would have preferred to derive the indicated power 
from the gross mean pressure, and to consider suction and back 
pressure as forming gr of the mechanical losses ; the case of a 
steam engine in which the auxiliary pumps are driven from the main 
engine would support this contention. Having the temperatures of 
suction, it is a simple matter to calculate the temperatures at any 
other point from the known pressures and volumes, such tempera- 
tures being the mean temperatures throughout the cylinder ; in 
another portion of this report it will be shown that there is reason 
to suppose that the temperature throughout the cylinder is not 
uniform, but that the core may be hotter than the mean. 
highest calculated mean temperature is nearly 2000 deg. Cent., 
and it is possible that the core is hotter even than this; most 
authorities have considered 1600 deg. as the upper limit, but the 
reporter is of opinion that this temperature is too low. 

> finding the additions of heat both at constant volume and 
constant pressure, and in finding the changes of internal energy, 
it is necessary to know the specitic heat of the burning mixture, 
which consists of nitrogen, carbonic acid, oxygen, and water 
vapour. The reporter has consulted most of the original memoirs 
dealing with this subject, and decided to adopt the values obtained 
from the experiments of MM. Mallard and Le Chatelier on the 
specific heat at high temperatures ; their investigations show that 
the specific heat is not constant, as had been supposed by the 
older savants, but increases with the temperature according to the 
following formule. The values$ are for specific heat at constant 
volume at temperature ¢, 











The 


Carbonic dioxide Q-1477 + 0-000176 ¢ 
Water vapour 0-211 + 0-000219 ¢ 
Nitrogen .. aint ie 0-170 + 0-0000872 ¢ 
Oxygen ae ar ae os 0-1488 + 0-0900768 t 








will cave no difficulty in 








a vessel, the head of water above the centre of lowest bay is | the original form. We have largely reduced the tables. 
e . 


oft. Gin.. giving a pressure of 2°4 1b. per square inch on the 





t ‘ Proceedings,” 1898, 


t See First Report, Fig. 19, Plate 55. 
§ “Comptes Rendus,” 1887, vol. civ., page 1780. 
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These results are not in agreement with those obtained at low 
temperatures, nor do they agree with Dr. Jolly’s researches by 
means of the steam calorimeter, but for temperatures such as are 
found in gas engines they form the only available experiments. _ 
he expansion period is perhaps the most interesting point in 
connection with the gas engine ; if the constant specific heat be 
adopted it will be found that during expansion, instead of heat 
being lost to the walls, as would have been expected, there is an 
apparent gain of heat by the charge which has been named after 
burning. If the bypothesis of a variable specific heat be adopted, 
it will be found that in almost all cases there is heat lost to walls, 
and that combustion is complete at the point of maximum tem- 
perature. To determine this an adiabatic curve is drawn through 
the point of maximum temperature and continued to the same 
yolume as exhaust. The equation to an adiabatic is not the same 
as with the ordinary specific heat. 

Experiments in this direction would tend to prove that for 
maximum economy the expansion should be nearly an adiabatic. 
'Thermo-dynamics show that for maximum economy all the heat 
should be added at maximum temperature, and that any after 
burning is detrimental. In finding the heat discharged to exhaust, 
it has been general to estimate the heat as the change of internal 
energy of the whole weight of the charge in cooling from the 
temperature of exhaust to the temperature at the end of the 
suction stroke ; part of this energy only passes out, the remainder 
being supposed to be given to the jacket. 

In the heat account for these tests the heat rejected to exhaust 
has been divided into two parts—first, the heat energy of the total 
weight of air and gas taken in, the products of combustion being 
cooled down to atmospheric temperature ; second, that part of the 
charge which does not pass out of the cylinder but remains in the 
clearance space to mix with the air and gas of the next stroke. 
Some of the heat energy, however, does pass out, being converted 
into kinetic energy of the exhaust. To estimate this amount the 
charge in the clearance space has been supposed to expand 
adiabatically from exhaust pressure to the pressure of atmosphere ; 
the change of interoal energy due to this expansion has been taken 
as the heat lost by the residue to exhaust. The amount of heat 
thus determined is not large, forming about 3 per cent. of the 
total heat ; the amount of the products of combustion in the clear- 
ance space varies, of course, with the compression and with the 
suction temperature ; for the A tests of the whole weight of charge 
about 25 per cent. is residue, for B tests 16 per cent., for C tests 
about 15 per cent., for the D tests about 8°5 per cent, 

In forming a heat balance by the two methods, there will nut be 
a great difference between the internal energy at exhaust and heat 
energy of the incoming air and gas when cooled from exhaust 
temperature to atmospheric temperature, when the compression is 
high, as then the influence of the clearan2e residue is small ; but for 
low compressions, such as in test A, there is a marked difference 
between the two; if any method of finding the heat rejected 
to exhaust is corrected and leads taa fairly accurate heat balance 
it must apply to all cases. The figures are given for thirty-eight 
tests under very varied conditions, and the heat balances are as 
good as can be expected for such a complex problem, 

In De. S'aby’s experiments a slightly larger engine was used with 
aslide valve and a low compression ; the best thermal efficiency 
was about 16 per cent. and the loss to exhaust nearly the same as 
in the reporter's experiments. The loss to the jacket was much 
larger than in the reporter’s tests, and modern gas engines owe 
their improved efficiency mainly to a reduced wall loss. ‘The 
effect of a scavenger charge may be inferred from the relative 
weights of the incoming charge and the clearance residue ; if the 
latter can ba expelled, a larger total volume of charge can be 
drawn without greatly increasing the jacket loss, but the gain 
diminishes as the compression is increased. For many reasons 
very high compressions are not desirable, and the reporter wishes 
to draw attention to the fact that at present gas engines are only 
utilising about one-third of their total temperature range when 
working under best conditions, while in steam engines more than 
three-quarters of the temperature range is utilised. 

The heat additions give a check on the heat balance, and the 
results for the whole of the tests are in fair agreement. Had the 
specific heat of the charge been taken as constant in the calcula- 
tions, the results would have been about 15 per cent. smaller, The 
values taken for the heating values of the gas are those of Dr. 
Slaby, and in each case the latent heat of the water formed by 
combustion has been deducted, The justification for adopting the 
lower number for the calorific value is that in all practical applica- 
tions of gas, whether in a gas engine or in a furnace, it is almost 
impossible to conceive any arrangement by which the water vapour 
could be rejected as water, and not, as is always the case, in the 
form of steam. It has generally been the custom, both in this 
country and in Germany, to use the lower value, and as it is most 
desirable that there should be a uniform standard, the Gas Engine 
Research Committee and the reporter would suggest the use of the 
lower value as being a measure of the available heat of the gas, 
whereas the higher value is not a practical standard of the heat 
which can be utilised outside a calorimeter. ‘Ihe additions of heat 
during the various parts of the cycle may be studied by means of 
the entropy diagram, but as fresh diagrams have to be drawn for 
each test it is questionable if the result is worth the very con- 
siderable labour that is involved. 

The principal use of the entropy diagram would be in comparing 
an actual engine with a perfect gas engine working under the same 
conditions, In the case of steam the Rankine cycle has been 
adopted, and for gas engines several cycles have been proposed. 
The reporter has investigated the question, but is at present 
unable to recommend any particular cycle as being best adapted 
for actual engine comparison. 

Radiation.—The heat, which is rejected into the jacket water, 
will, of course, be slightly less than the heat which is passed 
through a cylinder wall, due to the fact that some of the heat is 
radiated from the outer surface of the cylinder into the air. 
Although this amount was comparatively small, it was deemed 
advisable to make a special experiment in order to determine its 
amount. After the jacket had been raised to the required 
temperature, the engine was stopped, and a measured supply of 
hot water allowed to pass neon the jacket ; the temperatures 
of this water, both at the inlet and the outlet, were measured. 
The radiation can then be determined from the difference of these 
temperatures, together with the known weight of water. 

Test of carbonic oxide,.—A series of experiments were made in 
order to determine if it were possible for carbonic oxide to exist in 
the exhaust, that is to say, whethes combustion ever took place in 
the exhaust pi With the ordinary method of collecting gas 
samples, even if carbonic oxide existed, it would not be found in 
the analysis, because it would recombine with the free oxygen and 
form carbonic acid before being collected. To prevent any possible 
burning of the carbonic oxide ia the exhaust pipe, a collecting 
tube was water-jacketed through its entire length, and a stream of 
cold water passed rapidly through its jacket. This would cool 
down the exhaust gases so rapidly as to prevent burning of car- 
bonic oxide to carbonic acid, if not entirely, at any rate to a large 
extent. The engine was run with a very late ignition and with 
rich charges, so that the conditions for the formation of carbonic 
oxide in the exhaust were most favourable. In no case, however, 
could the smallest trace of carbonic oxide be discovered, although 
had there been as little as one-tenth part of 1 per cent. it would 
have been detected. 


Tae TEMPERATURE TESTS, 


, One of the principal objects which the Research Committee had 
in view was the determination of the temperatures at all points of 
the Otto cycle by means of a direct measurement in place of by the 
usual indirect method of calculation. When the reporter 
commenced the research to determine the temperatures reached in 
the gas engine, it seemed as if the best method to employ was 
that of the electrical thermometer in a modified form. The 
difficulties were considerable, as not only were the temperatures 





to be measured very high, but the pressure which such a thermo- 
meter had to withstand was also great, and the total duration of 
the temperature not more than one-third of a second. If it were 

uired to measure the temperature at different points of a stroke, 
it became clear that the measuring wire must possess a very small 
thermal capacity. A very cual thennet capacity necessitated the 
abolition of any covering to the wire. At first it seemed probable 
that to expose a very fine wire to the erosive influence of the burn- 
ing gas would be likely to lead to inaccuracy in the measurements, 
Such, however, has not been found to be the case. The change of 
resistance of a wire when it has been exposed to several hundreds 
of explosions is almost too small to be measured. The thermo- 
meter finally selected consists of a solid drawn steel tube about 
lin. in diameter and 18in. in length, the thickness being about 
jjin. The outside of the tube is threaded from end to end and 
has upon it a pair of nuts. This allows the measuring wire to be 
placed at any distance from the wall of the cylinder, the nuts also 
serving to hold the thermometer in position by means of an 
ordinary screwed gland packed with asbestos, The inside of one 
end of the tube is bored out for a short distance and internally 
threaded. A circular slate block fits into the bored out portion of 
the tube. The four leads, which are of platinum, pass through the 
holes in the slate block ; to prevent the leads being blown out of 
the tube by the pressure, each lead is provided with a small platinum 
collar, which bears against the outside of the slate block. The 
whole is made gas-tight by means of alternate layers of asbestos 
and mica, which are forced down by a screwed gland. This con- 
struction packs itself by the pressure and no trouble has been 
experienced from the gas leaking through the slate block. The 
leads are insulated from each other and from the iron tube by mica 
washers at short intervals. The leads terminate in an ebonite head 
fastened to the outer end of the steel tube and provided with 
suitable terminals for attachment to the measuring apparatus. 
This form of thermometer has been in use for its special 
purpose for a number of years, and has been found to stand at the 
same time high temperatures and pressures exceeding 200 lb. per 
square inch, Moisture by wetting the asbestos destroys the insula- 
tion, and, therefore, in finding the resistance in ice and steam the 
thermometer was protected from direct contact with moisture by a 
thin copper tube, The general principle used in measuring the 
temperature was to cause the engine itself to complete the 
galvanometer circuit at the particular point of the stroke at which 
the temperature was required to be measured. This would be 
a simple matter with a steam engine, as all that would be 
necessary would be a circuit measure placed on the shaft. With 
a gas engine an explosion can occur at most but once in two 
revolutions, hence some means must be devised whereby the circuit 
shall be closed, not only at the definite point in the stroke but also 
only when an explosion has ‘taken place. Moreover, as the size of 
the measuring wire must of necessity be very small, ranging from 
0°0025in. to 0°0015in., it becomes of the highest importance to 
expose the wire to the high temperature fcr as small a number of 
explosions as possible. All attempts to use these measuring wires 
with an engine firing every second revolution have resuited in the 
destruction of the wire before a sufficient number of observations 
could be taken. The temperatures have, therefore, been measured 
on an engine runniog dead light ; that is, firing about one in six of 
the possible explosions, There is also the difficulty of ensuring that 
the wire follows the temperature of the gas during expansion. This 
can ba done provided the gas engine does not run at a speed much 
exceeding 120 revolutions per minute. 

As the temperatures vary slightly from stroke to stroke it is 
impossible to get an accurate balance. The method employed was 
to put such a resistance into the resistance box that the galvano- 
meter would throw constantly to one side. Ten readings were 
made of the galvanometer throws, and then a second resistance 
put into the resistance box of such a magnitude that the galvano- 
meter throws are all on the opposite side to that of the previous 
determination. Ten throws were again observed and the resist- 
ance interpolated from the mean of these readings; thus each 
observed temperature is found from observing the temperatures 
of twenty explosions. The resistance measuring apparatus con- 
sisted of an ordinary wire bridge and a resistance box. The 
galvanometer was a Crompton d’Arsonval. The testing current 
was supplied by a secondary cell with an added resistance of about 
50 ohms. The results of a number of experiments are shown in 
the three tables. In those headed X the measuring wire had a 
diameter of 0°0025; in Y, of 0°002; and in Z, of 0°0015. The 
length of the measuring wire was about jin., the compensators 
being joined by a small length of about jin. Repeated attempts 
were made with wires having a diameter of 0°00lin., but the wire 
was always fused after a very few explosions, In diagram the full 
line is a line drawn through the actual observed points, while the 
dotted line is the line obtained by assuming that at some fraction 
of the stroke the thermometer has actually reached the exact 
temperature of the charge. In the case of the X tests the fraction 
is 0°3, for Y tests 0°5,and Z 0°6 of the stroke, As will be 
expected, the lines show that for the first 4, stroke the wire is 
probably reading too low, at any rate with the thickest wire ; 
towards the latter end of the stroke, with the finer wires, 
the coincidence between the measured temperature and that 
obtained by calculation on the ordinary us laws are remark- 
ably close, and lead to the belief that during ex ion the charge 
behaves approximately as a perfect gas. In addition to measuring 
the temperatures during the explosions stroke the suction tempera- 
ture was also measured. Having now both the pressure P, 
volume V, temperature 7, at the end of the suction stroke, and 
also at various points on the expansion curve, it is possible to 


calculate the product £ oth before and after explosion. This 


was done, with the result that, assuming that the suction tempera- 
tures were correct, the measured temperatures during expansion 
were very much too high. This is found in the whole of the tests, 
and is more strongly marked with the very fine wire. With a 
view of checking the way in which the wire followed the tempera- 
ture, the temperatures were measured from beginning to the end 
of compression, and the results are shown on the table. They 
prove that the wire actually followed the temperature with a very 
reasonable degree of accuracy. It is also conjectured that as the 
indicator diagrams were taken with the indicator open, while the 
temperatures were measured with the indicator shut, perhaps the 
leak through the indicator was sufficient to account for the higher 
temperature as shown by the thermometer. An experiment was 
made with the indicator open and shut, with the result that the 
indicator open showed a slightly higher temperature. 

It occurred to the reporter that possibly the discrepancy might 
be accounted for on the hypothesis that the temperature through- 
out the cylinder was not uniform, All the temperatures were 
measured on wire almost in the centre clearance space, which 
naturally would be the hottest part. The calculated temperatures 
are, of course, the mean of the whole temperature throughout 
the cylinder. 

Three experiments were made with the measuring wire in 
different positions, the first case on a level with the inner wall; 
in the second case, standing out some 4in.; and, in the third 
case, with the measuring wire bent back as near as ible to 
the steel body of the thermometer so as to imitate the cooling 
action of the wall. The temperatures thus obtained show a very 
decided falling off as the wire is brought closer to the wall, 
amounting in one case to nearly 200 deg. Cent. 

Doubtless the wall action in the case of a very low speed of 
some 90 revolutions per minute would be much more marked 
than at the ordinary speed of 200 revolutions per minute, but 
the experiments prove that there is a comparatively wide range 
of temperature in the cylinder itself ; if it were possible to place 
one of the measuring wires at 0Q°Olin. from the wall it is pro- 
bable that, even when the core was standing at some 1300 a 
Cent., the temperature at the wall might not exceed 800 deg. 
or 900 deg. Cent. The existence of even a thin layer of com- 
paratively cold gas on all the clearance surfaces would be suffi- 


cient to reconcile the temperatures calculated by means of pres- 
sures, volumes, and temperatures of exhaust with those observed, 
but until the law of variation of temperature throughout the 
cylinder has been determined, such a calculation would be of com- 
paratively small value. 

Mr. J. B. Wood has taken a very large share of the labour of 
both making the experiments and working out the results. The 
— wishes to express his thanks to Mr. Wood for his valuable 
assistance. 


TaBie I. 


Average speed in all trials about 200 revolutions per minute, and the 
engine working at between 90 and 95 per cent. of full power. 






























A Trial. 
Clearance vol , in litres a (ae) _et ee 3-146 
ee eae 5-522 
NG Fe oes ine se de ne th ce ae 
eyir. vol, 
Clearance surface—Total,cm2 .. .. .. .. -- «+ 1630 
” Po Jacketed, cm? os oe se os «« SD 
Compression—Kilos per cm”, absolute about .. .. .. 8-88 
= Lb. per sq. in., ~ a i se teaX eee 
B Trial. 
Clearance vol., in litres “ae 2-509 
Stroke vol., in litres . ie a ee ae” ak 5-522 
Gs cs ee a wt we 
eylr. vol. 
Clearance surface—Total, cm? ae ae a ee a 
* ca Jacketed, cia oe we we aa ow eee 
Compression—Kilos. percm*, absolute .. .. .. «. 5-02 
2 Em porag thie cc oe 7 
C Trial. 
ee ee ee eee ee 1-852 
ee ee 5-522 
pT ca as rr i seo 
eylr. vol. 
Clearance surface—Total, cm ee ee eer ee 
” ” Jacketed, cin* ° - «- 1085 
Compression—Kilos. per cm“, absolute 6-51 
s Lb. persqg. in... .. .. 93 
D Trial. 
Clearance vol., in litres a ae a ae cade fae 1-339 
ee ee ee eee 5-522 
po. a 
cyir. vol. 
Clearance surface —Total, cm* er ee ie ee ee 
* as Jacketed, «m* ae - 905 
Compression—Ktlos, per cm*, absolute 8-72 
os ED. ereg fice cc os 124 
TABLE IV, 
A Trial. 
ra as Exhaust. 
2 Se 8 2 .* 
@| a3 3 2 Bs | Mean | By, 
3 =2 = ant Tempera-| Pressure, ee 
2 Ze 3 S é oe prema. ture. | SFOSS. | Const. 
3 == A o3 | 
& Ze 
Kilos. pcr Veg. UC. Litres. |Kilos per Deg. C. |Kilos. per 
em*. cm?, | em?, 
1 10-39 1751 3-97 3-22 1097 4-51 1-501 
2 10-19 1594 3-85 3-04 982 | 4-20 1-491 
7 7-35 1145 4-50 3-04 857 | 3-38 | 1-347 
8 8-57 1119 8-93 | 2-82 737 | 3-50 | 1-410 
B Trial. 
1 15-79 1948 2-64 3-04 1027 4-90 1-483 
2 14-00 1745 2-85 3-08 1007 4-66 1-461 
8 9-92 1212 8-24 2-94 817 3-61 1-341 
9 9-05 1098 3-35 2-81 747 3-34 1-338 
C Trial. 
| | ce 
1 14-75 1749 2-36 | 2-95 992 4-69 1-413 
2 ; 14-39 1677 2-35 2-93 967 4-55 1-305 
7 9-65 1154 2-98 2-98 817 3-73 1-299 
8 9-20 7 2-85 2-93 757 3-33 1-294 
D Trial. 
1 13-60 1437 2-09 2-73° 862 4-10 1-344 
2 18-28 1509 1-63 2-65 §22 4-21 1-238 
9 12-60 1023 1-99 2-73 762 3-68 1-230 
10 12-00 897 1-97 2-66 637 3-34 1-199 
TABLE V. 
A Trial. 
e » “ 
zg Es — ste 
8 #6 Mean 88ig 
S 33s pressure, SBS | S$ z 
i} =8 BS) ad 
a -* $ 35 a2 
$ as is 
& | me 3 = 














Lb. Kilos. Kilos Kilos 
per per per | pe 

sq.in. cm*. cm?. | cm?*, 
1 95-7 64-1 4-51 | 0-10 | 4-41 


0 
2 94-4 59-7 4-20 0-10 | 4-10 | 4-68 3-49 | 3-51 | 2-62 | 0- 
0 
0 


5-11 | 3-81 | 3-98 | 2-97 





7 | 99-2 47-4 8-83 | 0-11 | 3-22 | 3-86 2-88 | 2-72 | 2-08 





8 91-7 49-8 3-50 | 1-12 | 3-38 | 3-75 | 2-80 2-55 1-90 








B Trial. 





1 | 93-9 | 69-7 | 4-90 | 0-11 | 4-79 | 5-44 | 4-06 | 8-93 | 2-93 | 0-72 

2 | 99-7 | 66-3 4-66 | 0-11 | 4-55 | 4-99 | 3-72 | 8-96 | 2-95 | 0-79 
| | | | | 

S| 95-5 | 51-3 | 8-61 | O-11 | 3-50 | 4-05 | 3-02 | 2-€3 | 2-11 | 0-70 


5 
oa 
= 
- 
n 
t 
? 
= 


9 | 97-8 | 47-5 | 8-34 | 0-11 | 3-23 | 3-81 | 2-84 | 2- 
| } { t | 





C Trial, 





| 1 | | 

4-69 | 0-12 | 4.57 | 5-27 | 3-93 | 4-04 | 3-01 | 0-77 
| 

4-55 | 0-11 | 4-44 | 5-19 | 3-87 | 4-16 | 3-10 | 0-80 


7 | 92-5 | 58-0 | 8-73 | 0-18 | 8-60 | 4-08 3-01 1-83 | 0-61 


“e 
& 





| | | | | 
8 83-9 | 47-3 | 3-33 | 0-14 | 3-19 | 8-43 2-56 2-05 1-53 | 0-60 
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D Trial. Galvanometer Observations.— Wire 0°0025in. Diameter, _ Carnegie Sheet Steel Company will erect a two-mill plant at 
| Sig ieee ee Wiad Fer a * at a4 =. Tin-plate and Sheet Company is buildi i 
92.7 3-8 | 4. 2 7 -46 B 7 re 83 | tio air to gas SE swe. ep, > | ina. ve . y D 1 81 
: ait Saale | 6-20 | O22 | O08 | 4-08 | 8-08 | 8-72 | S17 OCS | tt chee. ’ Temperatures deg C. mills and six tin mills at Canton, Ohio. mE Mz chest 
2 | 92-3 | 59-9 | 4-21 | 0-12 | 4-09 | 4-57 | 8-41 | 3-41 | 2-54 | 0-75 en et a an ean are Le “eS Be eine ncp yg Sonal Corrugating Company will build a five. 
9 | 92-9| 51-6] 8-68 | 0-12 | 8-51 | 3-94 2-94 | 2-70 | 2-01 | 0-69 eH _ oe The Jackson Iron and Tin-plate Company are erecting a four. 
10 | 95-4 | 47-5 | 8-84 | 0-12 | 8-22 8-71 | 2-77 | 2-87 | 1-77 | 0-64 0-41 1245 1170 sheet mill and tin plant at Clarksburgh, W. Virginia. 
ao Bl (aes S| Dati fe che 0-52 1245 1130 The Laughlin Nail Company, at Martin’s Ferry, Ohio, will build 
— —— 0-63. 1070 1000 a — ey “4 ——— 8 Ferry. 
0-74 1080 945 i i : 
Tape XII. ne rn bn F ee ms . ing ill at Pittsburgh has been converted into 
A Trial. Suction 0 i The Niles Iron and Steel Company at Niles, Ohio, will build a 
Fs eee — Wire 0°0020in. Diameter. five-mill sheet plant, a bar mill, and a cold mill. 
; ‘ f a y Y The Parkersburgh Iron and Steel Company is completing a plant 
Sl ea] cba | Ba | Ba | 2g Eaton teow ot at at Parkersburgh which starts October 15th. 
= a8 S26 &&s ao | 2oe Deknk aaicakn Temper. aturcs deg. C. _ The Standard Iron and Steel Company, Newcastle, Pa., will erect 
s| wé 238 $33 =§ | Total.) So | Balance 0-1 WF eit Rian amber vate tie six hotand two cold mills. 
S| ©2 | see mse SE | mi ae 0-2 1290 Tee 1140 The Sharon Sheet Steel Company will erect a ten-mill plant 
3| Fs =o 50 3 % 2 0-3 1170 1070 The Tuscan Steel Company, Newcomerstown, Ohio, is erecting a 
as a m he) aS bene os > — = four-mill plant to start January Ist. 
alorie | Calories. Calories. | Calorie. |Calories| Calories. | Per cent 0-6 840 840 The Wankesha Sheet Steel Company is erecting a four-mill sheet 
1 | 0-57 1-43 1-35 0-06 | 8-51 3-43 + 2: 0-7 815 775 plant. 
0-8 815 740 The Wilkes Rolling Mill Company, Sharon, Pa., has one new 
2 0-53 1-29 1-18 0-06 3-15 3-05 + 3-3 : : ae 750 = a construction, and iserecting others, 
. “ : 2 : - mie uction 3002. oe we 5 ‘he Youngstown Iron, Sheet, and Tube Company is erectin, 
, nics oe 1-68 OA6) | See oar 6 Wire 0-0015in. Diameter four-mill Roihestens December Ist. ied es 
s | 0-44 0-74 0-84 0-06 | 2-19 2-47 | -11-8 gi Sat cael : Zug and Co., Pittsburgh, have four new mills in operation. 
ne je numbe RA at _ One half of the great Donora plant, costing 16,000,000 dols., 
. i Point at esis. <5 "Th iperatures. F tannins operation, Fgeasies,| 1000 basa producing rods and wire 
B Trial. 0-05 .. wane nails, and galvanised material. It is considered the largest and 
casos pS ieee ht 0-12 1470 1250 — plant “ its ge hawt ee world. ~— are two blast furnaces, 
a i re 3, 0-22 1290 1100 twelve open-hearth s urnaces of 50 tons capacity under 
1 0-62 1-48 1-21 0-06 3-38 3-38 F 3-0 0-33. 1170 1040 piven mg besides blooming mills and a wire ese ghat Daily 
2 | 0-59 1-30 | 2-21 | 0-06 | 8-22 | 8-15 | + 22 ee wo ed output at present 600 tons. 
il = pe At Clairton, twenty miles south-east of Pittsburgh, three blast 
8 0-45 0-76 1-00 0-06 2-34 2-17 7-8 0-74 740 840 furnaces are being built with an output of 1500 tons daily. 
‘ t ; 0-87. 700 760 The St. Clair Steel Company is building an open-hearth steel 
9 | 0-42 0-59 0-86 0-06 2-01 1-99 | +1-0 Suction 61 49 plant of twelve 50 ton furnaces and blooming mills, to which 
aes ee ames | ie . : B : FS finishing mills are to be added. The steel works will be started 
© Trial Experiment on Temperature during Compression. early next year and the furnaces a few months later. This com- 
q gps Point 0 = beginning of compression. pany is a part of the Crucible Steel Company of America. 
] l Pibet ol stroke Temperature deg. C. Pressure. The Colonial Steel Company, of Pittsburgh, has broken ground for 
1 0-59 | 1-41 | 1-09 0-C6 3-20 3-43 - 6-7 ; . a naire. od em, a million dollar plant at Monacca, Pa., and will compete with the 
2 0.57 | 1-88 | 0-99 | 0-¢6 | 2-99 | 3-30 | - 9.1 0-1 2. 807 > 1.179 perce ee cag came ane ay a maaan ot 6a-oliciale 
7 | 047 | 0-64 | 0-94 0-¢6 | 2-17 2.14 1-4 4 J Dor — The Sharon Steel Company is investing 2,000,000 dols. in new 
| 0-4 .. 824 1-676 works at Sharon. The plant consists of a large steel works, two 
S 0-42 | 0-55 | 0-86 0-06 1-95 2-07 - 5-3 0-5 .. 884 1- blast furnaces, a wire plant, and wire nail mills. The company 
ae ab igke 0-6 -. 344 2-277 has ten tin-plate mills in operation. ‘Ten additional mills are to 
: 0-7 -- $55 HB 4 be built, and 2000 men will be employed. 
D Trial. ed pod ri The Jones and Laughlin Company, Pittsburgh, has doubled its 
pia Se ae : ag , production of structural material, and now makes 250,000 tons a 
1 0-51 1-9 0-96 0-06 2-64 2-85 - 7-4 year. , 2 
A new and rich coke field has just been opened adjoining the 
2 0-53 1-18 0-93 0-06 2-71 2-77 - 2-2 | AMERICAN NOTES Connellsville field. The American Bridge Company is establishing 
: = ? ; 4 : new mills near Homestead, Pa., c trate its plants, now 
9 | 0-45 0-61 0-81 0-06 1-26 1-99 | - 1:5 (From our own Correspondent.) widely scattered. This involves an expenditure of several million 
10 | 0-42 0-52 0-71 0-06 1-75 1-84 - 4-9 New York, October Sth. dollars, 
THE recent enormous dividend declared by the United States 
as ys os — | Steel Corporation, showing earnings in excess of one hundred 
Taste XIII million dollars per year, has aroused the interest of all classes in 
: the enormous earning capacity of the steel industry. The immense AUSTRALIAN NOTES. 
A Trial. a are not to be = ered — it 2 ove that 
the ore costs next to nothing on the ground, and that in its} A Lance gatheri ting the National Association of 
Su_tion Exhaust Energy of charge ; . A LARGE ng, representing the a ss0cia 
Test number. temperature. temperature. at exhaust ~ | delivery to furnaces vessels carrying several thousand tons, and | Master pl of Australasia, was held in Sydney from July 20th 
A. Deg. C. per explosion, | freight cars of immense capacity, are used. The assertion has | to August 2nd, to inaugurate their annual convention in Sydney. 
1 158 .. ee sce oe been repeatedly made without contradiction that steel rails can | 4 large amount of business was gone through, papers on plumbing 
2 14) 982 1-38 be made for 15.00 dols. per ton at a profit, and as they are selling | matters read, visits made to local industries, and pleasure resorts 
a 99 857 1-30 at 28.00 dols., it is readily seen there is some foundation for the | and a banquet was given before the proceedings terminated. ; 
. mabe ” si big earnings made by that company, and all others engaged in In consequence of the severe restrictions being placed on 
Heat Additions. Calories per E:cplosion. rae making. A good steel rail authority stated publicly | employers in Victoria in the working of the ee a board, several 
: rap -day that the rail makers already had one million tons on | firms are contemplating the removal of their works into New South 
é kg | a their books up to this date, including, of course, the unfilled con- | Wales, In addition to the better conditions prevailing with regard 
z » | SB 2] St. |e Sal 22s | aes | . #8 | tracts at the close of the year. The great steel Ra, smn 18 | to workmen, the abundance of cheap coal in that State will always 
a/z ,i2 sas of EE) S28) S22) o4 Ey making radical improvements, which are not permitted to reach | be an inducement to attract manufacturers. 
3 Be 238 3 2% BETS Bs g Fas | BED the —_— prints. a same — = 1 ery large — In view of the demand for iron in the Federated Colonies, Sand- 
= 2 $ @| $82/ SERRE) 328) 225) 35 we | Pen ent concerns like Jones an ughlin, the Sharron Steel | ford’s, Limited, of Lithgow, N.S.W., are putting down another 
= = m S| me | ots) Sess 635/907 35 Company, and others. The outlook to-day is for a steady increase | Siemens’ steel furnace, a powerful rolling mill, and it is their 
i & ° 3° | - 5° | in demand for every furnace product. Pig iron is particularly intention to erect a blast furnace. 
as. oo ot ae strong owing to the policy inaugurated by the United States Steel The report of the Tasmanian railways for the year ended 
te | 208 1-329 | 0-8:7 | 0-902 | 0-568 0-239 | 0-181 Corporation, and during the past three days orders for basic and | December 31st last, has only just been published. The only 
Bessemer pig, as well as for forge and foundry iron, have been quite | increase in the system has been the opening of the mile of railway 
B, 9-8 1-12) 0-923 0-953 | 0-626 0-278 0-303 large. The condition of pig iron in Alabama has been well sustained. connecting the Government line at Strahan with the Mount Lyell 
| The favourable trend of demand in Chicago has had a good effect | Company’s line at Regatta Point. Agricultural produce shows a 
Cc; | 11-0 0-42 1-19 0-616 | 0-534 0-808 | 0-303 | onthe trade throughout the East. The millsin Pennsylvania are all | decrease compared with the previous year, on all lines. The 
D- | 10-8 | 0-36 | 1-04 0-504 | 0-626 | 0-361 | 0-334 | ChOKed with business. The same applies to the mills and furnaces | introduction of reduced fares has caused a somewhat larger loss 
; s of Ohio, The material that enters into car equipment is also very | than was anticipated, because the demand for still further 
: Ss oe es —— | active. In fact, the car builders have — past few days | reductions had been complied with. Vacuum brakes are now being 
Heut given to Jacket. rather surprised some large sellers, who believed they were | fitted to all rolling stock, and the introduction of the electric staff 
ee . "ss supplied for the present. The demand for coke has closed more | for the safe working of the lines is strongly urged by the general 
i ener steady. No further progress has been made in the bituminouscoal | manager. The iva summary shows the position of the rail- 
a Elceek chen Dustag Dain ; condition, The railroad companies are placing contracts for an | way system at the end of. the year 1900, compared with the corres- 
= 2 and constant) expansion. compression Total. | Measured. oe oe gp ethane I oye rey —- ponding period for the previous year :— 
= pressure. | r . ° A . ‘ 1900. 1890. 
er ee ee eee ee Ss manufacturers are making quite an impression on the market. -. Total cost of lines open for traffic £3,659,069 £3,604,222 
The following is a list of independent sheet and tin mills in | average cost per mile open £8339 £8283 
As 0-48 0-33 0-06 0-87 0-83 course of erection, or which have been recently completed :— Total miles open for traffic See eee 438} 4373 
Re Hcy : = American Rolling Mill Company, Middletown, Ohio, four sheet | Average miles worked during the year .. 4454 445} 
B; O83 0-58 sins Oe oH mills, bar mills, and open-hearth furnace, now in operation, Gross revenuc.. .. 2. +. ee ee + £202,959 £198, 155 
C; 0-58 0-08 0-01 0-62 0-64 ow" Steel Company, Ashland, Ky., will build a three-mill pope he Bb Secure y+ £40,300" 
D-; 0-74 - 0-03 0-02 0-73 0-66 Allegheny Iron and Steel Company has just started a six-mill Watine ciate cae pineal ie ee 
eam: _ _ _' ss! sheet plant twenty miles north of Pittsburgh. Earnings, per mile worked .. .. .. £456 £434 
Pec wrttewlt .. |. fe 11-70d. <1 da. 8-50 
ings, r mue Ss. (0d. 58. “ . 
Table Showing Ejject of Change of Compression. Lighting Gas. Expenditure, oe ee 88. 11-20d. .. 38, 9-49d. 
— — —_—-— Passengers carried, number 683,015 640,587 
| Goods carried, tons .. .. 308,453 312,446 
es 2 « ke g ¢ 2g ad Temperatures, deg. Cent. Power. pig re OSA kc oe on co so 00 SED 806,089 
=f seosgslSases| B 58 se ss = A) See Average distance each ton of goods was 
ZIZGESetec82 $2.4 88 re ita a6 (|, pmiles «se oe aa ee ve vs 41-80 38-33 
Beeseslcesss) 28 | 35 &= I suction. | Com Explosion’ stiabatic|Exhaust., LHP. BHP. | 22 Sihasilagpinaauans mates ses a 
Fa 2 lee See ee. m3 B ; expansion 3% Mr. T. Roberts, chief mechanical engineer for South Australian 
Sh i = railways, was commissioned by the South Australian Parliament to 
~ | eae report upon a system of electric traction for the tramways in Ade- 
a? 20-8...|. > 31 3-75 206-8 99-2 09 311 1145 962 857 3-86 2-72 0-70 | laide, Hehasnow handed in hisreport. The sub-committee of thecity 
} council have now handed in their second progress report, in which 
B9 0-45 | 69 4-86 208-5 97-3 90 336 1098 352 747 3-81 2-51 0-66 they recommend the substitution of the overhead trolley system 
‘ , A i of electric traction in lieu of the present horse trams. he pur- 
C7 0-34 62 6-30 | 201-6 92-5 94 328 1154 897 817 4-08 2-45 0-61 chase money of the existing trams is appraised at £300,000, and 
9 5 3. 200-5 3 9 ” 7 : is A the cost of conversion an additional £662,000. It is considered 
in Sosa : om sisi - * - = ad 7” - ess wer that after paying working expenses and interest, an annual surplus 
poo — ————— | of £10,000 will be made. 
A find of what is supposed to be vanadium has been made at 
a —— = Kooringa, South —- Eg is the first 
x Exhaust. as. i eS : mat balance. : : iscovery of this precious metal in the country It is in conjunc- 
3 £ . FP naa 3 bs jastet weber. — ae —|4 8 _. | tion with copper ore, which consists of blue and green carbonates 
E a. > 8 F's = 45 | of copper an grey ore, and carries a considerable percentage of 
A C02 is) ss 5 we 2 | | | 5 Std ° | vanadium for the most part in the form of an oxide of a peculiar 
3 | percent. | per cent.| © Per | Per | AS58451 tnict. Outict.| 1H-P- | Jacket. Exhaust.| Radiation, Total. | £65 | yello reen colour. e present value of the metal is stated to 
3 S LH.P. | BLE S ae EPs meet’ tel P 
& f) es ieee S Me 3 nearly twice that of standard gold. é 
oes The annual report of the Melbourne Tramway and Omnibus 
Company shows that the balance—after paying dividends, 
Ai 5-83 11-11 | 10-6 24-6 34-9 AT 11 64 18-9 29-0 49-4 2-7 100-0 13-2 | amounting to £48,000, placing £20,000 to the reserve fund for the 
* SF ¥ return of capital, and £2578 to the dividend reserve—is £41,253, 
BO 5-36 11-73 11-4 22-0 83-5 547 14 61 21-2 29-0 43-2 8-0 06-4 14-0 from which an additional bonus of % per cent, will be paid to the 
7 5-3! 99 | 1-0 | 20-7 ‘ 566 ; 91-6 : 4 j 3.6 . shareholders, making 124 per cent. for the whole year. The in- 
. el en | x6 _ = ” " = 4 ee a slid von come from all ceulete 24 £483,452, and the actual expenditure 
D8 11-9 | 19-7 28-5 559 16 66 23-1 30-0 42-6 3-0 98-7 15-9 £262,504, 
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IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 
(From our own Correspondent.) 
Tuere was a cheerful market at Birmingham to-day—Thursday— 
though the attendance was not large, most of the available 
business having been transacted at the recent quarterly meeting. 
The continued activity of the engineering and allied trades is 
causing a good demand for material. Mild basic steel is quoted 
locally £6 15s. to £8 153. for rounds, £6 7s. 6d. for channels, 
£6 for girders, £6 7s. 6d. for tees, £6 for angles, and £7 to £7 10s, 
lates. 
ay the manufactured iron trade there is renewed activity at 
the mills and forges, and the improved report from other 
districts is also supporting the Midland market. Sheets, singles, 
are quoted £8 2s. 6d. to £3 53; doubles, £8 5s. to £8 7s. 61. ; 
and trebles, £8 17s. 6d. to £9. Common unmarked bars are £7. 
The recent 5s. increase in this department is well maintained, 
but some of the strip makers find some difficulty in enforcing 
their last 23. 6d. rise, and wy = £7 is the official quotation, 
contracts are occasionally, it is believed, accepted at less, and 
if this is the case it is a pity, as the Association have done 
their best to 9 47" the position, Galvanised corrugated sheets 
are £11 15s. f.o.b. Liverpool for 24 gauge. Nailrod and rivet iron 
is quoted £7 5s. to £7 10s. The demand for tinned sheets is 
good, and local makers quote 183, to 243. The number of steam 
resses at work in local factories upon this material for the 
production of deep stampiogs is constantly on the increase. 

Best iron for the chain and cable makers is in excellent request, 
some of the chain and cable manufacturers in the Dudley and 
Netherton locality having several large Admiralty and shipowners’ 
and dock contracts under execution. The call foriron and steel of 
suitable sections for railway carriage and wagon building is pro- 
nounced ; whilst makers of nuts and bolts and of railway ironwork 
generally are also consuming large quantities of iron and steel, 
since they have contracts in hand for the Cape and India. Marked 
bars continue £8 10s. Prices have become somewhat elastic in the 
tube strip trade, owing to the virtual break up of the combination 
existing in the British tube trade. At arecent meeting attended 
by representatives of the leading British and Scotch houses, it is 
understood that it was resolved to dissolve the Association, which 
has regulated selling prices for over twelve months. It was reported 
that the Scotch firms were the first to propose dissolution, owing to 
their demanding a free hand to compete with the German and 
American makers in the export trade, The English makers then 
decided on a similar course for the home trade. 

Buyers of pig iron of foundry descriptions in South Staffordshire 
and East Worcestershire find that higher prices are being asked by 
sellers, the result of a quickened demand and short supply. 
Northampton foundry pigs are advanced in some cases to between 
57s. 6d. and 60s.; and Derbyshire foundry, 58s. 6d. to 62s. Some 
makers are asking 51s. for common Staffordshire foundry sorts; 
60s. for medium ; and 70s, for best. ‘These prices are a recovery of 
about 3s, upon the minimum figures of the Jate slump. 

There is a fairly satisfactory demand for manufacturing fuel. 
Cokes continue in good call at 193, to 21s. for forge sorts, and 25s. 
to 27s. for foundry qualities, 

The engineering trades keep busy in nearly all departments. 








NOTES FROM LANCASHIRE. 
(From our own Oorrespondents.) 

Manchester.—Although the continued scarcity of some of the 
principal brands of pig iron used locally, and the fairly large 
weight of consumption still going on, both in raw and finished 
material, constitute a considerable el t of strength in the 
market, and it would require very little to bring about a strong 
upward move in prices ; the weak side of the situation, represented 
by the prevailing uncertainty as to the future, and the not very 
satisfactory outlook in many of the principal engineering indus- 
tries as to new work in prospect, still more or less dominates the 
market, Consumers restrict their purchases to the narrowest 
margin to cover immediate actual requirements, and merchants 
continue to quote very low where they can effect forward sales, 

Little or no change of any moment can be reported with regard 
to the engineering trades. Here and there establishments are 
well off for orders for a considerable time ahead ; but the posi- 
tion, taking it all through, is one of slackening down so far as 
new work is concerned, and indications point to the probability of 
a more or less general quietude in the nearfuture. A fair amount 
of work would seem to be in prospect in connection with bridge- 
building and other engineering constructive work, chiefly, how- 
ever, for export, the home requirements being for the most part 
only moderate. Machine tool makers are still as a rule tolerably 
well supplied with orders to keep them going, but most of them 
have not much new work actually in view. Boilermakers also 
continue well engaged, and the same applies to all sections of 
electrical engineering and locomotive and railway carriage build- 
ing. There is still no improvement to notice in the textile 
machine-making trades, and general engineers are mostly but in- 
differently off for work. 

_The usual monthly returns of the Amalgamated Society of 
Engineers show a slight increase in the total unemployed list, 
which now stands at about 2 per cent., but practically no change 
in the position in the Manchester district, where the proportion 
remains at about 3 per cent. It is, however, reported by the 
local delegate that less overtime is being worked than has been 
the case for some time past. Most of the textile machine shops, 
he adds, are easy, with some of them very slack, and from 
inquiries made, the prospects of betterment are at present any- 
thing but encouraging. Trade in the general engineering, tool- 
making, and electrical branches is described as from “good to 
moderate,” 

A fair weight of business continues to be reported on the Man- 
chester iron market, but the outlook of trade generally remains 
unsatisfactory. An unsettled sort of feeling was again more or less 
prevalent on Tuesday’s Change meeting, and merchants were low 
forward sellers. Users of pig iron still go on buying ouly from hand- 
to-mouth, and with so much irregularity in prices there is naturally 
& continued want of confid in the future. The market was in 
the somewhat extraordinary condition, that whilst advanced rates 
were being quoted for some brands, there was a receding in prices 
for others, the position of local and district makers being strangely 
in contrast with that of competing brands coming into this 
market. Lincolnshire makers, who are mostly oversold for their 
present very small output, at a meeting held during the past week, 
decided to advance their list basis for both foundry and forge 
qualities 1s, per ton, This move represents more a matter of 
expediency than any really stronger tone in the market, as 
Middlesbrough, which is a competing brand, is tending in quite 
the opposite direction. Lincolnshire makers, however, are in the 
position just now that they cannot undertake new business, and 
are scarcely able to meet deliveries on account of orders they have 
already booked. No, 4 foundry Lincolnshire has been put up to 
50s, 6d., and No, 3 foundry 51s, 6d. net ; Derbyshire remains at 
about 54s, 6d. to 55s. net, with Lancashire makers still quoting 
about 57s, 6d., less 24, for No. 3, delivered Manchester. The 
Scarcity of Lincolnshire iron is perhaps just now chiefly being felt 
in forge qualities, as Derbyshire makers, who a short time back 
—_ keen competitors, are not now offering, and Lancashire makers 
, a also very little to put on the market. The consequence is 
a . both Lincolnshire and Lancashire have been advanced, and 
n ivered Warrington quotations are now about 5ls, 6d., less 24, 

ancashire, and 50s, 2d. net Lincolnshire, For both Middles- 








brough and Sco i i 
Peta ies ag Foal gag are weak, with very low 


et, Middlesbrough is reported 





to have been sold for delivery to the end of the year at 
about 52s, 10d. net, and on current sales there are ready sellers at 
533. 4d., with special brands quoted up to 54s, 4d. net by rail 
Manchester. Scotch iron, delivered Manchester docks, is quoted 
about 57s, 6d. to 58s. Eglinton, and 583, 9d. to 593, Glengarnock, 
net cash, Nothing further is yet being done in Canadian iron, but 
users in the district report that they are well satisfied with the 
small trial parcels they have purchased, and if prices can be 
brought sufficiently into competition with other brands they would 
no doubt be considerable buyers, 

Meetings of both the bar and the hoop iron makers’ associations 
were held in Manchester on Tuesday to consider prices, Bar 
makers reported they were getting a very fair weight of business 
at 2s. 6d. per ton above the basis price, representing £6 12s. 6d. 
delivered here, which, in fact, was stated to be the minimum they 
were prepared to accept on new business, It was, however, not 
considered advisable to officially advance the list basis, which 
remains at £6 103, per ton, For North Staffordshire bars list basis 
prices also are unchanged at £6 153., with £6 17s. 6d. being got 
very generally on new orders, Sheets are steady at about £8 10s., 
and in hoops a moderate business is being put through at the 
association list rates of £7 2s. 6d. random to £7 7s. 6d. special cut 
lengths, delivered here, and 2s, 6d. less for shipment. 

In the steel trade only a moderate sort of demand comes forward 
for hematites, with makers’ quoted rates, however, firm at 70s. to 
71s., less 24, as the minimum for No, 3 foundry, delivered here. 
Local makers of billets are pressed for deliveries on account of 
orders already on the books, and with their present small make are 
quite unable to meet requirements, with the result that German 
billets are coming pretty extensively into the district at consider- 
ably under local quotations. Steel bars remain on an average 
basis of about £6 qos. 6d. to £6 153., with common steel plates 
quoted £6 15s. to £6 17s. 6d.; and boiler plates, £7 103., less 24 
delivered here, but only small orders being put through at this 
figure. 

A satisfactory demand continues to be reported in all descrip- 
tions of round coal, and prices are being well maintained at late 
rates. Pits are mostly being kept on full time, and generally the 
output is moving away, nothing of any appreciable quantity accu- 
mulating in stock. The better qualities, suitable for house-fire 
purposes, are in fairly brisk request, but there is no indication of 
any upward move, which in some quarters was being talked of, and 
might have been probable had there been a spell of anything like 
severe weather. Prices, however, remain firm at recent full rates. 
Supplies of common round coal now coming upon the market for 
steam and forge purposes are stated to be in good demand, and 
prices are steady at about 93. for ordinary qualities at the pit 
mouth. 

Engine classes of fuel continue plentiful, the commoner sorts 
being more or less a drug on the market. Although Lancashire 
collieries are generally holding with firmness to late rates, the com- 
petition from other districts is excessively keen, and is cutting into 
a good deal of local trade. The commoner qualities of Lancashire 
slack are not quoted under 5s. 3d. to 5s. 6d. at the pit mouth, and 
as compared with this the price of common slack from other 
districts is freely offered at as low as 2s, 6d. per ton at the pit. 
The better qualities of Lancashire slack still average about 7s. to 
7s. 6d. per ton, with slack from other districts of something like 
the ae quality to be bought at about 3s. 6d. per ton at the pit 
mouth, 

A fairly good business is still being put through in bunker coal, 
but steam coal for shipment is scarcely in very brisk request, 
owing to the competition at other ports. Delivered Mersey ports, 
Lancashire common round coal for bunker purposes is fetching 
from 10s. to 10s. 6d. per ton. Slack is still being shipped at very 
low figures, representing ahout 6s. 3d. to 6s. 6d. at the High 
Level, Liverpool, but even at these prices Lancashire collieries are 
undercut at other ports. 

For coke an active inquiry comes forward generally through- 
out Lancashire, and prices are firm at from about 23s. up to 
25s. for good foundry qualities, and 14s. 6d. to 15s. for good 
washed furnace cokes at the ovens. The increased output of 
coke in the Yorkshire district would seem, however, to be over- 
taking requirements, although not as yet sufficiently to materially 
affect prices, which remain steady at about lls. 6d. to 12s. for 
common unwashed cokes up to 13s, 6d. and 14s, for good washed 
cokes at the ovens, 

It is reported that the Electricity Committee of the Man- 
chester Corporation has accepted the tender of W. T. Glover 
and Co., Limited, Trafford Park, for the supply, delivery, and 
laying of 147 miles of high-tension cables in connection with the 
extension of the municipal electric tramway and lighting schemes, 
The amount of the contract, it is stated, is £130,000. 

Barrow.—Much steadiness is observable in the hematite pig iron 
market, and the demand remains brisk, while a good feeling pre- 
vails all round. Makers are all very busily employed, and have 
work in hand which will maintain activity well into next year. 
Thirty-eight furnaces are in blast, compared with forty-one in the 
corresponding week of last year. One of there furnaces is on 
spiegel, and a good demand for this metal prevails in the district. 
Mixed Bessemer numbers of iron are steady at 61s. to 63s. per ton 
net f.o.b., and warrant iron is a shade easier in price at 59s, 8d. 
net cash, buyers 2d. less. During the week warrant stocks have 
again been reduced. They now total up to 12,547 tons, or a 
reduction on the week of 409 tons, and on the year of 10,063 
tons, 

Iron ore is in fairly good demand, but the production is not up 
to late averages ; and it is evident that supplies are not coming 
to hand as fully as of late. Indeed, fewer miners are employed, 
in consequence of the fact that one or two mines have been closed 
in the West Cumberland district. Prices are steady at 12s, 6d. 
for good ordinary native sorts net at mines, and 16s. per ton for 
best sorts. A considerable business is being done in foreign ores, 
Rubio qualities fetching 15s, to 15s. 6d. per ton net at West Coast 

rts, 

The steel trade is very busy, generally speaking ; indeed, there 
is only about one department which displays any weakness, and 
that is heavy steel castings. The depression in this branch is 
evidently only temporary, however, as it is certain some good 
orders will soon be secured for shipbuilding and engineering work. 
Heavy steel rails are brisk, and orders are well held. Prices are 
quoted at £5 5s, per ton. Tram rails are also a good business, 
and likely to remain so. Ship plates, boiler plates, and shipbuild- 
ing sections are in request, and the mills are kept busy. There 
is plenty of activity in hoops, tin bars, billets, and slabs, Prices 
are steady. 

On Monday the first-class armoured cruiser King Alfred will be 
launched from the Naval Construction Works of Vickers, Sons 
and Maxim. She is of the Drake class, and with her three sisters 
will prove the fastest and most powerful cruisers ever put in com- 
mission. 

The coal and coke trades are quiet, and prices are steady, but 
not quite so firm as a week or two ago. 








THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 

THE South Yorkshire coal trade is perhaps if anything a trifle 
less firm than it was at the date of the last report. Although the pits 
have been working fairly well, there is a regrettable tendency 
towards rupture on very slight cause. The principal difficulties at 
present seem to centre over the payment for overtime, the riddle dis- 
agreement, and the Home Secretary’s new rules respecting the use of 
timber in the workings, One e company is at present ex- 
periencing this trouble, but as there is still another week to 
negotiate, a settlement will probably be arrived at. The London 
demand continues fairly up to the average, and the Eastern counties 








are also doing a satisfactory business, A feature of current trading 

















is the d d from L hire for the best qualities of Barnsley 
coal, which are being delivered in that market at full prices. Best 
Silkstones are now making 13s. 6d. to 14s. per ton; Barnsley house, 
lls. 6d. to 12s, 6d. per ton, 13s. being reached under special cir- 
cumstances ; nuts, 11s. to lls. 6d. per ton. There is no change to 
report in the condition of the steam coal trade. 

he export requirements are still far below the normal weight, 
but the tonnage being delivered to railway companies is well main- 
tained. The settlement of the Grimsby strike has already bene- 
ficially affected business at several of our leading collieries.. At 
present, however, values cannot be said to have changed, Barnsley 
hards making 103. to 11s. per ton, and in certain instances 6d, per 
ton more, As engine fuel increases in supply, values do not 
higher. Small fuel is more particularly affected, the sales being 
made at somewhat weaker prices. There has been rather more 
doing in coke, and the tendency, if anything, is towards an improve- 
ment inprice, which at present ranges from 11s, to 11s. 6d. per ton 
for ordinary qualities, 

Iron prices may now be quoted thus :—East Coast hematites, 
65s. 6d. to 67s. 6, per ton; West Coast ditto, 70s. to 723. per ton, 
less 24 per cent. Forge iron, 46s. per ton. 

Mr. James Haslam and Mr. W. E. Harvey, the principal officials 
of the Derbyshire Miners’ Association, has recently been devoting 
considerable attention to the Workmen’s Compensation Act, the 
value of which is now being keenly appreciated in the —- 
districts. Mr. Harvey states that Mr. Emerson Bainbridge, a lead- 
ing coalowner in Yorkshire and Derbyshire, predicted that the 
Compensation Act would mean a tax of at least 3d. a ton. Mr. 
Harvey, however, refers to the Blue-book just issued by the 
Government, in which Mr. Stokes, H.M. Inspector, states that 
both fatal and non-fatal accidents have cost about a farthing per 
ton on the coal raised during the year. Mr. Haslam, speaking 
on the same subject, thinks that if it is a fact that the whole 
burden did not exceed a farthing per ton, the time has come when 
the Compensation Act should be amended to make the coalowners 
responsible for accidents from the date of their occurrence. Mr. 
Haslam is not quite content even with that, as he wants to have 
the ‘‘serious and wilful misconduct” clause struck out of the Act 
altogether. 

At the beginning of the last quarter of the year there has been 
a general improvement in the trade of the city in several direc- 
tions. 

The steel trade is perhaps amongst the least satisfactory of our 
local industries, The collapse of business in the German market 
is affecting several important houses, and as that collapse synchro- 
nises with decreased business in every other continental market, it 
is being severely felt in more instances than one. A pleasant. 
feature, on the other hand, is the improvement which has set in 
from several of our Colonies, more particularly Australia. Not- 
withstanding the fall in coal, much of the material used by steel 
manufacturers has advanced so rapidly in price that production is 
restricted to actual orders, and should a sudden demand set in, 
there would undoubtedly be an upward trend in values. In 
spite of the decision of manufacturers not to stock, the demand 
has been so weak that the work they have given out to keep 
their men together has left them with stocks in spite of themselves, 
and there is not likely, therefore, to be any material modification 
in prices until accumulations are cleared away. The rolling mills 
and forges have been rather better employed of late, and it 
is expected that as winter approaches they will be brisker still. 

A feature of business which has been well maintained during the 
year continues to be more marked as the season advances. We 
refer to the large trade doing in all description of mining and 
excavating tools, chiefly for South Africa on Government account, 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


THE period of the year has now arrived when quietness will be 
the order of the day in the pig iron trade, and one will be on a 
comparatively small scale for the rest of the year. New business 
is of very moderate extent, as the regular navigation season is 
nearly over, and the slackest time of the year is at hand. Prices, 
however, in spite of that, are well maintained, as producers have a 
fair share of orders on their books, and are under no necessity to 
seek for more just now. The quietness is most marked in the 
demand for No. 3 Cleveland pig iron, which is the quality that is 
chiefly required for shipment, and of which there is a considerable 
stock in the public warrant stores; in fact, all the Cleveland iron 
held by Connal’s is of that quality, for it is not usual to send in the 
lower qualities. The Continent is taking unusually small quanti- 
ties of Cleveland pig iron this autumn—less than half the tonnage 
that was sent a year ago ; but fortunately the falling-off oversea has 
been counterbalanced by the increase coastwise, so that the total 
shipments are as good as they were last year. Thus the figure for 
this month up to 23rd was 68,530 tons, as compared with 68,790 
tons last month, and 67,793 tons in October, 1900, to same day. 
There has been a remarkable fall in deliveries to Germany, which 
is not surprising when the state of affairs in that country is taken 
into account, a state which compels the ironmasters there to sell 
regardless of cost, as the heavy stocks of iron held must be con- 
verted into cash without any delay. To do this some of them are 
even selling their iron by auction, and some of it is sent over here 
at prices lower than anything that our makers will entertain. It 
is not denied that the sales of German pig iron are made at a 
heavy loss to producers, but nevertheless they are compelled to 
sell by the bankers who have been financing them. Our Cleveland 
makers have not come to that yet, nor are they likely, and thus 
the competition of Germany has little influence on their operations 
or prices, 

The stock of Cleveland pig iron in Connal’s public stores continues 
to increase, in spite of the reduction in make, and as all that is 
held is of No, 3 quality, the price of that this week has been some- 
what easier than it was. On Wednesday night the stock was 
134,224 tons, the largest known for years, and it showed an increase 
for this month of 6051 tons, It would appear, therefore, that there 
is too much No. 3 produced, and there is certainly too little of the 
lower qualities, judging from the difficulty that consumers have in 
getting what they require. This has caused the prices of forge iron 
to go up, while those of the higher qualities have become easier, 
and now there is less difference between the values of No. 3 and 
grey forge than has been the case for several years ; indeed, the prices 
of the latter are now relatively the better, whereas only a few weeks 
ago sellers were taking 2s. 6d. to 3s. 6d. per ton less for grey forge 
than for No. 3; now the difference is hardly 9d. Under these cir- 
cumstances, as there is too much No. 3 made and too little 
of the lower qualities, ironmasters will doubtless produce less 
of the former and more of the latter. That should stiffen 
the price of No. 3, which has become somewhat weaker this 
week, Generally 45s. 3d. per ton has been quoted for it 
both by makers and merchants, but odd sales at less have been 
made by some of the second hands, and some was offered at 45s. 
on Tuesday without finding a buyer, though that was probably 
because of the brand. No, 4 foundry has been steady at 44s. 9d.; 
grey forge at 44s. 6d.; mottled, 44s.; and white, 43s. 6d.; and 
buyers did not hesitate to give these figures, 

ematite pig iron continues very scarce, and consumers cannot 
get all they need. There is too little made, and scarcely any to 
fall back upon in the public warrant stores. All that Connal’s hold 
now is 355 tons, 2907 tons having been taken out since the month 
commenced, and the stock is less to-day than it has ever been since 
Messrs. Connal opened their warrant store in this district. The 
stock now presents a great contrast to what it was some years ago 
when over 100,000 tons were held. Thata larger production isnow 
required cannot be doubted, but makers will not put on more fur- 
naces as long as coke is so much dearer relatively than pig iron. 
There is practically no hematite iron for sale for delivery during 
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this and next month, and 60s. is the lowest that will be taken for 
December delivery of mixed numbers. Rubio oreis firm at 15s. 9d. 
per ton delivered at wharf here. 

One of the difficulties ee by the ironmasters in this 
district is the short supply of coke, and there are great complaints 
relative to the i lar deliveries to the furnaces, while the price 
is relatively a deal dearer than Cleveland pig iron. What is 
worse, there does not seem to be much chance of relief in this 

Already too little coke is produced, and yet ovens are 
being put out at some places, This course the coke manufacturers 
take because they can sell the coking coal to better advantage as 
coal than when it is converted into coke, though for even medium 
qualties of the latter they can readily secure 16s. 9d. per ton de- 
livered at the furnaces on Teesside. No more furnaces are likely 
to be re-started while this dearth of coke continues. 

The importation of German iron and steel into the Tees, which 
is tantamount to “‘carrying coals to Newcastle,” is causing not a 
little sensation in the district, and there is a tendency to exaggerate 
the significance of the business. But those who understand the 
circumstances under which the German material is being sent are 
not in the least alarmed. One reason why consumers here are 
ano ee in Germany is that they cannot get all they require 

rom local firms. The latter are too full of work, and as a rule 
will be so for some time, to undertake more orders at present, and 
consumers sr of great delay in the execution of the contracts 
that are inhand. Our manufacturers are likely to be well occupied 
all the winter. Now the case is altogether different in Germany. 
There over-production is general, and there are heavy stocks of 
pig iron, blooms, billets, &c., and these the bankers, who have ad- 
vanced money on them, are compelling the manufacturers to con- 
vert into cash, owing to the financial crisis that is reported in 
Germany. The producers are thus compelled to sell at whatever 
price they can secure, regardless of loss, The sales are thus prac- 
tically forced ones, and consumers here are reaping the benefit. 
But our manufacturers are not reduced to this pass, and, as an 
example of how little they are affected, it may be stated that they 
have not reduced their prices for several weeks. 

It is not denied that heavy losses are incurred in deliverin; 
German iron and steel in this district, but a market must be found 
somewhere. Several lots of steel plates have been received by one 
of the Tees shipLuilders as well as by a Tyneside builder, princi- 
= because they could not get enough locally. Some basic iron 

also been received, but now there is to be quite an invasion of 

steel billets and blooms. The first cargo of an order for 4000 tons 

was received at Middlesbrough on Tuesday from Hamburg, and it 

is reported that other 7000 tons has been sold to local consumers. 

. Last month over 2200 tons of unwrought steel were received in the 

Tees from Germany. It will be seen that the circumstances are 

quite exceptional, and it is expected that when the financial 
crisis is over in Germany the competition will cease. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THERE has been rather more doing in the warrant market, and 
prices have been a shade easier. Cleveland warrants were rather 
more plentiful, but the easier tendency in Scotch must be ascribed 
to an increase of business direct between producers and con- 
sumers. Pig iron been scarce, notwithstanding that the 
current output is fully up to that of this time last year, and 
merchants and consumers are reported to be pressing for delivery. 

Scotch 7 has sold from 53s, 34d. to 53s. cash, and 
53s, 2d. to 52s. 104d. one month, with rather more business doing. 
The transactions in Cleveland warrants have been from 45s. 14d. 
to 45s. cash, 45s. 14d. for delivery in eight and eleven days, and 
45s. 1d. to 45s, one month. There has been practically nothing 
doing in Cumberland hematite warrants, which are quoted nomi- 
nally 59s. 6d., and 59s. 8d. one month. 

The hematite pig iron branch is fairly active, the requirements 
of the steel makers being on the increase. Scotch hematite 
pigs are going largely into consumption, and the price has con- 
tinued steady at 6d. per ton for delivery at the steel works. 
Reports are current that German agents are offering further 
quantities of hematite pigs at prices advantageous to consumers 
here, but there seems to be an impression that such offers cannot 
be very much longer repeated, the impression being that the busi- 
ness is unremunerative, and that the production in Germany will 
have to be restricted. 

Very considerable shipments of pig iron have been made recently 
from Nova Scotia to the Clyde, and the prospect seems to be that 
Canada, which used to be almost entirely dependent on the West 
of Scotland for its — of raw iron, will in time largely 
increase its exports to this country. The quantities sent in the 
last two months are reported to be greatly in excess of anything 
formerly experienced. 

Prices of Scotch makers’ pig iron have been remarkably steady. 
In some cases No, 1 brands are scarce, and up 6d. to ls. per ton. 

Govan, No. 1, is quoted at Glasgow, 57s.; No. 3, 53s.; Carnbroe, 
No. 1, 56s. 6d.; No. 3, 54s.; Clyde, No. 1, 66s.; No. 3, 55s. 9d.; 
Gartsherrie, No. 1, 66s. 9d.; No. 3, 56s. 3d.; Calder, No. 1, 
67s. 6d.; No. 3, 57s.; Summerlee, No. 1, 70s.; No. 3, 57s. 6d.; 
Langloan, No. 1, 70s.; No. 3, 59s.; Coltness, No. 1, 72s.; No. 3, 
58s, 6d.; Glengarnock, at Ardrossan, No. 1, 66s.; No. 3, 55s, 6d.; 
Eglinton, at Ardrossan or Troon, No. 1, 56s. 6d.; No. 3, 54s.; 
Dalmellington, at Ayr, No. 1, 57s.; No. 3, 54s. 6d.; Shotts, at 
Leith, No. 1, 70s.; No. 3, 57s. 6d.; Carron, at Grangemouth, 
No. 1, 67s. 6d.; No. 3, 57s. 6d. 

There are 83 furnaces in blast in Scotland, compared with 84 in 
the preceding week, and 81 at this time last year. Of the total of 
83 now in operation 50 are producing hematite, 31 ordinary, and 2 

ic iron. 

The shipments of pig iron from Scottish ports in the past week 
amounted to 5062 tons, compared with 6838 in the corresponding 
week of last year. The week’s arrivals at Grangemouth from the 
Middlesbrough district were 9717 tons, being 4458 more than in the 
corresponding week of last year. 

The steel trade is well employed with orders in hand that will 
keep the works going for a considerable time. In the various de- 
aa of the forge and foundry and engineering industries a 

e amount of material is being turned out for home use and 
export. 

There is not much alteration to report this week in the state of 
the coal trade. Colder weather has quickened the demand for 
household sorts, for which there is now an improved demand. 
The shipments are fully 20,000 tons better from Scottish ports 
than they were in the we week, and there has es ng 
some improvement in the shi inquiry, especially to the Baltic, 
in order to anticipate the rege Sn en Hele eosk is quoted 
f.o.b, at Glasgow, 9s.; steam, 10s.; ell, 10s. 3d. to 11s.; splint, 
10s. 6d. to 1ls. per ton. The Fife coalowners have intimated 
reductions in prices varying from 3d. to 9d. per ton. The Corpora- 
tion of Glasgow has — 100,000 tons additional of coal for 
the gasworks, and the prices are said to be 6d. to 9d. per ton 
higher than the rates paid last June for ell and main coal, while 
cannel coal has been bought at 1s. to 2s, per ton less than in June. 








WALES AND ADJOINING COUNTIES. 
(From our own Oorrespondent.) 

Tue steam coal trade at all ports last week wassluggish ; Cardiff 
total suffered from irregular tonnage, Newport foreign shipments 
were — slightly in excess of 37,000 tons, and coastwise 17,349 
tons, while that of Swansea only amounted to 44,775 tons, This 
week opened better at Cardiff, many fair sized cargoes going to 
France, nearly 14,000 one day to Genoa, which continues a large 
customer, and 20,000 tons to Port Said. On the contrary, Swansea 








does not promise so well. Over 1000 men continued idle at 
Gwauncae Garwon until Tuesday, whenan arrangement was brought 
about, and the Birchgrove collieries have been stopped several days 
from delayed tonnage causing ‘‘stop wagons.” Last week was 
generally regarded as a ‘‘ buyers’ week,” several being enabled to 

et cargoes at low figures, some as low as 16s, These were for very 

t steam, best Monmouthshire down to l4s. 

Coalowners on ’Change, Cardiff, this week complained of a 
marked absence of demand for large steam coals on forward 
account, an impression seemingly prevailing that lower prices 
are in store. This may not be realised if colliers carry out their 
intentions ; and, again, dry coals are improving on account of the 
French strike. Present figures are as follows: Best steam, 163. to 
16s. 6d.; seconds, 15s, to 15s, 3d.; drys, 15s. to 16s.; best smalls, 
8s. 6d. to 8s, 9d., improving ; seconds, 7s. 6d. to 8s.; inferior kinds, 
6s. 9d. to 7s. 3d.; best Monmouthshire, l4s, to 14s. 3d.; seconds, 
13s. 3d. to 13s. 6d.; best house coal advancing, 163. to 17s.; No. 3 
Rhondda, 16s. 6d.; brush, 12s, to 12s, 3d.; small, 10s.; No, 2 
Rhondda, 12s, to 12s, 6d.; through, 9s. to 10s.; small, 7s. 6d. to 
7s. 9d. Patent fuel in demand, but prices a little easier ; latest, 
14s, 6d. to 15s, Pitwood has shown distinct improvement of 
late, and best French fir realises 20s. Labour difficulties are 
likely to strengthen these figures. Coke remains healthy with a 
large make ; furnace, 16s. 3d. to 17s. 6d.; foundry, 193. to 20s. 

The publication by Government of the mineral statistics for 1900 
shows that the output of Welsh coal has decreased by more than 
half a million tons. The total decline for Wales was 342,769 tons, 
that of Monmouthshire 284,238 tons. The prices, approximate, 
per ton vey were :—Brecon, East, 12s.; Brecon, West, anthra- 
cite, 10s. 8d.; Carmarthen, 10s. 7d.; anthracite, 10s. 7d.; Denbigh, 
lls. 6d.; Flint, 1ls..6d.; Glamorgan, East, 12s, 3d.; Glamorgan, 
West, 12s, 3d.; anthracite, 10s. 8d.; Pembroke, 12s.; Monmouth, 
12s, Average prices at ports were :—Newport, 19s, 8d.; Cardiff, 
18s. 10d.; Swansea, 16s. 5d. 

It will be remembered that the output of Welsh coal last year 
was materially affected by the important stoppage of the Cam- 
brian Collieries, Clydach Vale. Their output, I expect, accounts 
for a good slice of this. 

This week notification has been made that the Board of Trade 
have appointed Mr. Thomas Bell, formerly Inspector of Mines in 
the Durham district, to be arbitrator in the event of any further 
dispute at these collieries. 

Swansea despatched over the average coal shipment to France 
last week. Latest prices given on ’Change were as follows :— 
Anthracite, finest hand-picked for malting, 23s. to 24s.; seconds, 
21s, to 21s. 6d.; best large, 19s. to 19s, 6d.; Red vein, 16s.; rubbly 
culm, 5s, 3d. to 5s. 9d.; steam coal, 1is, 6d. to 16s.; seconds, 
13s, 6d. to 14s.; bunkers, according to quality, 10s. 6d. tolls. ; small, 
6s. 9d. to 7s. 3d.; house coal, No. 3 Rhondda, 16s. to 16s, 6d.; 
through coals, 13s. 6d. to 14s.; small, 10s. to 10s. 6d.; large, No. 2 
Rhondda, 13s. to 13s, 6d.; cash thirty days, less 24. 

Patent fuel continues moderately active, shipment last week 
principally to Italy, Greece, and Algeria, prices 15s. to 16s, Coke, 
furnace, 17s. to 17s. 6d.; best foundry, 21s, to 22s, 

The Aber — was opened this week, and interesting evidence 
given regarding the late disastrous explosion, by which 82 lives 
were lost. Mr. Shaw, the manager, gave details at some length 
with reference to the working arrangements, method of watering 
the coal dust, use of explosives, &c. He was explicit on one 
point—that the explosion was not caused by spontaneous combus- 
tion, but that it must have been by a lamp, by shot firing, or by 
carelessness. Watering, by other witnesses, would appear to have 
been effective, and coal dust not excessive. 

In the Swansea district the steel trade continues brisk, and the 
tin-plate mills generally busy. Large quantities of black plates 
have been despatched, and a considerable cargo of plates, over 3000 
tons, to Russia. Tin-plates were shipped last week to the extent 
of 86,021 boxes. The quantity received from works was a fair 
average, 51,245 boxes. This left stocks at 80,448 boxes, Spelter 
refineries are reported busy ; a good make is taking place of small 
tubes at the Mannesmann, and a projected extension is on foot of 
the tin enamelling works near Clydach. Su!phate of copper indus- 
tries are active, and chemical factories are being pressed for 
supplies. At the works on the hills a steady make continues at 
Cyfarthfa, Dowlais, and Ebbw Vale. The first result of the con- 
nection between Guest and Keen and Co. is shortly to be seen in 
the receipt of bricks from the Cambrian works of the Patent Nut 
and Bolt Company, the brick works at Dowlais to be abandoned, so 
states an authority. 

There is still no official confirmation of the amalgamation of the 

Dowlais and Cyfarthfa Co., but the prospects appear almost 
certain, and that at an early date an authoritative statement will 
be given. The next meeting in Birmingham may yield this. I 
have long regarded the tenure of Cyfarthfa by the Crawshay 
family as slight, but expected its change would be to that of a 
large limited liability concern, Cyfarthfa Castle to be the residence 
of the managing director. In the neighbourhood it is stated that 
the castle is being under repair and alteration for residence, after 
being disused for many years. 
At the Cardiff Town Hall foundation ceremony this week, the 
Marquis of Bute present, Messrs. Keen and others attended, and 
it was a subject of discussion that important movements in view of 
the American combination were on the carpet which will largely 
affect the steel works of Wales. 

On ’Change, Swansea, mid-week, it was reported that pig iron 
stocks were decreased, and a demand for merchant bars improving. 
Block tin shows a reduction of £2 per ton. 

Closing prices were :—Glasgow pig iron warrants, 52s, 114d. 
cash ; Middlesbrough, No. 3, 45s. to 45s, 04d.; hematite warrants, 
59s. 74d. to 59s, 6d. for mixed numbers, Cumberland, according 
to brand. Welsh bars, £6 5s. to £6 7s. 6d.; sheet iron, £8 5s. to 
£8 7s. 6d.; steel sheets, £8 2s. 6d. to £8 5s.; steel rails, heavy 
section, £5 to £5 5s.; light, £6 5s. to £6 10s. Bessemer steel: tin- 
plate bars, £5 ; Siemens, best, £5 23. 6d. Tin-plates: Bessemer 
steel cokes, 14s, 6d. to 14s. 9d.; Siemens coke finish, 14s, 9d. to 
15s.; ternes, per double box, 20 by 20 c., 29s. to 30s. 9d. Best 
charcoal, 15s, 9d. to 16s. Big sheets for galvanising, 6ft. by 3ft. 
by 30 g. per ton, £11 2s, 6d. to £11 7s, 6d.; finished black plate, 
£11 5s, to £11 10s. 

Block tin, £113 10s. to £106 10s. Copper, Chili bars, £63 10s, to 
£62 5s. Spelter, £17s. 2s. 6d. Lead, £11 17s. 6d. 

At Cardiff —— has been made for power to borrow money 
for electric and other purposes, 








NOTES FROM GERMANY. 
(From our own Correspondent.) 


ConsuMERS still show much reserve with regard to the placing 
of forward orders; there have been, consequently, very few con- 
tracts given out in the course of the past week, the uncertainty in 
all es preventing a healthy development of the iron business, 
and pseeel export continues fairly good, producers going down as 
far as ever they can with their prices in order to secure foreign 
contracts, still the amount of work received upon the week was, in 
many instances, smaller even than in previous weeks, and’the out- 
look certainly is very gloomy. Crude iron is but poorly inquired 
for generally ; in a few special cases ange’ pig was reported to 
have been in improving request, but the orders placed are small. 
The Siegerland roller works are said to have asked the pig iron 
syndicate to grant an export bounty on rollers, 

The building department is perfectly lifeless now, and dealers’ 
stocks in girders have been rising rapidly of late. Also in bars 
only small orders are obtainable, at extremely low prices, and 
nee are in irregular, and on the whole languid demand, only the 

eavier sorts for boiler-making and shipbuilding purposes meetin, 
with good request. Sheets continue well inquired for, bo 
locally and for foreign consumption, and the basis price of 
M, 125 p.t. to M, 130 p.t, is fairly well maintained, A good 




















activity is reported to be going on at the rail mills, and ; 
likely ‘to be much briskness shown in the lee, -olbernia. 

enerally, the Minister of Public Works having expressed hig 
intention of ordering further supplies in cars shortly. One con. 
tract for 4000 railway carriages has recently been placed, and 
another for 400 locomotives will be given out later on, the value of 
these orders being estimated at twenty-five million marks, 

The annnal account for 1900, recently published by the Union of 
Mining Industries in the Dortmund district, contains a number of 
interesting details concerning the output of iron and steel and 
coal in the most important countries, It appears that 80 per cent, 
of the world’s production in coal fall to Great Britain, Germany, 
and America, while about 9 er cent. only fall to Belgium and 


France. The _ production of iron and steel and coal in the 
different countries was, in 1000 tons, as under :— 
Pe Britain. America, 
5 Iron. > Iron, 
1801 .. 188,447 .. 7,625 140,882. 8,412 
1892 184,697 6,816 145,200. 9,304 
1893 166,955 .. 7,089 146,070 9/939 
1894 191,290 .. 7,545 154,897 6.764 
1895 .. 192,687 7,826 174,550 9,597 
1896 198,478 8,799 175,868 .. 8,761 
1897 205,853 8,958 179,819 0,807 
1898 .. 205,275 .. .. 8,769 189,516 11,962 
1800 .. 998,007 .. .. 0,572 «. 221,888 13,839 
1900 228,778 .. .. 8,963 .. .. 249,287 14,010 
. Sonny. ea conte 
+ ron. . ron. . Iron, 
1891 78,716 .. 4,452 25,502 1,897 19,676 .. 684 
1892 71,872 4,795 25,697 2,057 19,583 758 
10k 2. Tera 1. 5060 1. eee cL soe 2, anaes 
9 7 \ 2 oo 3 20,585 .. SI¢ 
1895 79,169 5,789 27,588 1. 2,004 20;458 | 4 
1896 85,690 6,361 28,750 2,834 21,252, 983 
ts uals Sg Ree a Ba 
S ® : y ‘ 525 .. 22,088 ., 98 
1899 101,640, 8,029 82,256 :. 9,567 22,072 °. 1,085 
1900 109,272 8,352 82,587 .. 2,699 28,852 .. 11100 


Among the various branches of the German trade that have 
been doing a good export business last year, the iron and machine 
departments stand first, a specially brisk trade having been done 
to Austria-Hungary, Russia, and Switzerland. Value of export in 
iron, iron articles, machines, wagons and cars, &c., to the above. 
named countries was, in million marks, as under :— 


Austria-Hungary. Russia, Switzerland, 
oe ee 1 ss ee Oe ee ee ee OO 


1889 .. 26 

1891 .. We te) ce as! EB 00 ee ve 
1898 .. os oe Mirae. ioe” eect eect eet, on ST 
MANO co. co. on. 00. Me se. ne. «cm Oh. os, ae ce 
BOOT .n cc oe ce OD cc ce oe Gh ve co oo 
1899 .. WB ce cc 00 TD ce ce te 5 
1900 .. 53 oe Serer rae 


In 1899 export to Russia was nearly five times higher than in 
1893. From 1889 to 1899 export to the three countries aboye 
named rose from 82 to 230 million marks, which is equal to 180 per 
cent. Export to Russia for 1900 shows, however, a decrease, which 
will in all probability continue in the present year. 

The position of the Austro-Hungarian iron market is without 
material change ; the stagnation in all trades continues, and is not 
likely to give place to any better feeling for the present, as con- 
sumers and dealers appear to have lost all confidence in the future, 
The central office for sale of the Bohemian works has last week 
reduced the price for bars 50 cr. per 100 kilos. 

Foreign competition is still very keen in the Belgian iron market, 
and German competitors are perhaps the most successful. The 
production of pig iron in September of present year was 61,900 t., 
— 97,600 t. in the year before ; during the past nine months 
of the year 567,000 t. have been produced, against 882,860 t. in 
the year before, which is equal to a decrease of 30 per cent. for 
September, and 40 per cent. for the first nine months of the year, 
There are at present 25 blast furnaces in blow out of 39 existing, 
14 having been blown out ; at this time last year 34 blast furnaces 
were in blow, five having been put out. Of the 16 blast furnaces in 
the Hainault, eight are in blast, one having again been blown in 
last week. 

The girder trade is specially depressed in consequence of the 
increasing foreign offers, In spite of a duty of 10 per cent., and 
of a difference in freight of 10 per cent., foreign offers in girders 
for a large building in Brussels were still much lower than the 
reduced prices of the inland firms; the same was the case ata 
tendering for iron articles for the same building. The greater part 
of the requirements for a foreign contract which a Belgian works 
has been fortunate in securing are likewise supplied from abroad. 
The following shows the difference of present quotations when 
com to those of last year:—Luxemburg forge pig, No. 3, 
56f., against 95f. last year; common forge, 48f., against 80f.; 
Charleroi forge pig, 52f., against 85f.; basic, 65f., against 100f.; 
bars, No. 2, f.o.b. Antwerp, 127°50f., against 160f. ; for home con- 
sumption, 135f., against 165f.; girders, 110f. for foreign demand, 
against 165f. ; and 125f., against 170f. for inland sales. Steel rails 
for export, 115f., against 151f. ; plates for export, 140f., against 
185f. ; the same in basic, 145f., against 200f. ; iron plates for home 
consumption, 145f., against 190f. ; the same in basic, 150f., against 
210f. ; all per ton, 

In France the business in iron and steel remains quiet, the 
number of orders coming in being very small; it is only with the 
greatest difficulty that makers can secure a contract, and the 
prices they have to take are so low that further reductions are out 
of the question. 

erergry by the Moniteur des Ins. Mat, 71 Belgian collieries 
yielded 18,631,305 t. cual in 1900, against 17,179,971 t. in 1899, and 
17,179,011 in 1898. Average gain per ton was 4°72f. in 1900, 
against 2°32f. in 1899, and 1°81f. in 1898. The total profit was, 
for 1900, 88,708,660f., against 40,668,846f. and 30,974,316f. in the 
two preceding years, 








THe BexictaN Royal METEOROLOGICAL OBVERVATORY has 
published the estimates made by various mathematicians and 
physicists regarding the depth of the atmosphere surrounding the 
earth. The calculations of the various scientists upon this subject 
are widely divergent. Biot estimated that the depth was only 
about 40 miles ; Bravais, 70 miles; Mann, 81 miles; Callandrau, 
100 miles ; Schiaparelli, 125 miles ; Marie Davy, 187 ; while Ritter 
stated that it reached to a height of 216 miles. Sir Robert Ball 
states that meteors have been observed at a altitude of more than 
200 miles, and since they only become incandescent when they 
come into contact with the air, the calculation of Ritter appears to 
be the most correct, 


AMERICAN STEEL WoRKS IN ENGLAND.—Reports have been 
current that the United States Steel Corporation are to build a 
works at Birmingham, and that this might be followed by the 
establishment of other new works in other parts of England. 
Local steel masters are, however, relieved by the circumstance 
that inquiries fail to elicit any confirmation of these rumours. 
There is a — disposition to regard such a step as improbable. 
It is pointed out that extensions of plant may by mys d become 
necessary for the Trust if demand increases, but in considering the 
probability of new works being built in the Birmingham district, 
or even, indeed, anywhere in this country various difficulties 
present themselves. In the first place, it has to be remembered 
that the perfect organisation of the Trust is one of its strongest 
points, including its own railway access to its own coke ovens and 
ironstone mines, But in England they would be far away from 
these advantages, and therefore it is difficult to see how they could 
produce in this country at any lower rates than English makers 
can. Neither the American Consul nor the local agents of the 
Trust have any knowledge of this rumoured step, 
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NEWPORT HARBOUR COM- 
MISSIONERS’ WEEKLY TRADE 
REPORT. 


coal market rather quiet, and prices un- 
ed. House coal unaltered. Exports for 
week ending 19th:—Coal: Foreign, 37,468 tons ; 
coastwise, 17,349 tons. Imports for week ending 
22nd :—Iron ore, 8930 tons ; pig iron, 2070 tons ; 
tin bars and billets, 2459 tons; steel and iron 
scrap, 700 tons; two cargoes cement ; pitwood, 
4329 loads. 

Coal: Best steam, 14s. 3d. to 14s. 6d.; seconds, 
133, 6d.; house coal, best, 17s.; dock screenings, 
8s, 6d.; colliery small, 7s. 6d. to 7s. 9d. Pig iron: 
Scotch warrants, 52s. 9d.; hematite warrants, 
59s, 9d., f.o.b. Cumberland, prompt ; Middles- 
brough, No. 3, 45s, ¥ Iron ore: Rubio, 14s, 6d. 
to 14s. 9d.; Tafna, 15s. 6d. Steel: Rails, heavy 
sections, £5 to £5 5s.; light ditto, £6 5s, to 
£6 10s. f.0.b.; Bessemer steel tin-plate bars, £5 ; 
Siemens steel tin-plate bars, £5 2s. 6d., all de- 
livered in the district, cash. Tin-plates: Bessemer 
steel, coke, 14s. 3d. to 14s, 6d.; Siemens, coke 
finish, 14s, 6d. to 14s, 9d. nominal. Pitwood, 
193, 3d. to 19s, 6d., ex ship. London Exchange 
telegrams: Copper, £63 5s,; Straits tin, £114. 
Freights firmer. 








LAUNCHES AND TRIAL TRIPS. 


MERCHISTON ; built by, William Gray and Co., 
Limited ; to the order of, Walter Scott and Co., 
of West Hartlepool ; dimensions, 290ft., 40ft., 
20ft. 7hin.; engines, triple-expansion, 20in., 
3l}in., and 58ia., by 36in., pressure 160 1b. ; con- 
structed by, the Central Marine Engine Works 
of builders ; average speed, 10 knots ; trial trip, 
October 15th. 

SarHir, steel screw cargo steamer ; built by, 
the Laxevaags Engineering and Shipbuilding 
Company, Bergen, Norway ; dimensions, 256ft., 
36ft., by 19ft. deep ; to carry, 2200 tons dead- 
weight ; engines, triple-expansion, 17}in., 29in., 
48in., by 33in., pressure 1751b, ; 10} knots mean 
speed obtained ; trial trip, October 15th. 

BEECHLEY, large steel screw steamer ; built 
by, Wm. Gray and Co,, Limited ; to the order 
of, Mr. W. R. Rea, of Belfast ; dimensions, 
352ft., 49ft. 6in., by 28ft. 3in. ; engines, triple- 
expansion, 254in., sin, 67in., by 45in., pressure 

lb. ; construc by, the Central Marine 
Engine Works of builders ; average speed of 10 
knots ; trial trip, October 18th. 








CATALOGUES. 





British THOMSON-HovsTon Company, Limited. 
—Pamphlet No. 112, Edison incandescent lamps. 

GERARD MuntTZ, Summerfield, Sutton Coldfield, 
Birmingham.—lIllustrated circular of Muntz’s 
patent over-centre self-locking wagon brake. 

Cox-WaLKERS, North-Eastern Electric Works, 
Darlington. Fifth edition of electric light and 
telephone apparatus.—A neat and artistic pro- 
duction. 

GREEN AND Bovu.pinc, 105, Bunhill-row, 
London, E.C.—Catalogue of the Buffalo in- 
jectors, metallic packings, tube cleaners, lubri- 
cators, &c. 

J. H. CARRUTHERS AND Company, Polmadie 
Ironworks, Glasgow. Illustrated pocket catalogue 
of steam pumps, and List and Munn’s patent 
ravitation feed-water filter, Royles Limited, 
slam, Manchester, —~ Abridged catalogue of 
manufactures specially prepared for the Glasgow 
Exhibition, 

C. WHITTAKER AND Co, (1900), Limited, 
Dowry-street Ironworks, Accrington. Illustrated 
catalogue of improved grinding mills, presses, 
semi-plastic machinery, clay-working machinery, 
hauling gear, &c.—The book is very complete, and 


the illustrations are produced from high-class 
wood engravings, 
THe Farrpanks Company, Great Eastern- 


street, London, Sample of the Merwath metallic 
gasket, a new form of metallic packing for 
flanged joints and unions.—This is simply a soft 
metal ring, which is held in place by means of 
copper wires which may be twisted round the 
bolts or studs, Free samples are procurable on 
application to the makers, 








TRADE AND BUSINESS ANNOUNCE- 
MENTS. 

G. M. Hare anp Co., wood engravers, have 
taken premises at 18, Bride-lane, Ludgate-circus, 

WE are requested to note that Mr. J. R. Elliott 
has removed to Burton - buildings, Parliament- 
street, Nottingham, 

THE Corporation of Doncaster have placed an 
order with D, Bruce Peebles and Co., engineers, 
a rae Besulagiee, for the supply of one 

»H.P. gen 3 
psa: cane erator, spare gear, &c, for the 








MANCHESTER SEWAGE.—We gather from the 
te report of the Rivers Committee of the 
Manchester Corporation just issued, that the 
experiments which have been going on for some 
time with the Septic treatment of sewage have 
been quite satisfactory. The report states that 
it may be confidently anticipated that Manchester 
tone” after passing through a system of septic 
: nks, may be rendered non-putrefactive by 
oe on bacteria-beds at a rate, allowing 
The all rests, of 500,000 potions per acre per day. 

would appear from the report of experts that 
_ only can they obtain a sufficiently pure 
. uent to satisfy the most fastidious, but also 
bo the filtrate after passing only one contact 
pee. besides being itself non-putrefactive is, 
pry oeiae- capable of purifying an equal volume 
whi “phe water owing to the surplus oxygen 
. wr it contains. From this it seems that the 
te “4 system will confer a double benefit upon 
is e winrar a for the water of the canal 

i urgent need of some purifying agent, 





THE PATENT JOURNAL. 
Condensed from “ The Illustrated Ofletal Journal of 


Application for Letters Patent. 





*,* When ipreations have ‘been ‘‘communicated” the 
name an ress of the communica party are 
printed in italics. ies “ 


10th October, 1901. 


20,252. Maxine Grirs, A, J. Boult.(7. 7. Gaff, 
United States ) 
20,253. Manuracrurgof Piastic ARTICLES, C. H. Gray, 


ndon. 

20,254. Hoxipine Sutps’ Saizs, C. Smith and G. J. Hone, 
mdon. 

20,255. Revotvinc Venicte Cover, W. E. Burkin, 
ndon 


20,256. Garments, T. H. Holding, London. 

20,257. Cotp-storagz Room Door F. , &. W. 
Jones, London. 

20,258. Mgasurinc Instruments, EH. Reiniger and H. 
Lion, London. 

20,259. Dicoainc ImpLements, T. C., T. A., and 8. C. 
Darby, London. 

20,260. Sicut-rezp Lusricators, H. Lamplough, 
London. 

20,261. Dust Beaters or Wutps, H. C. and O. Preston, 
London. 

20,262. TazaTine Hipss, W. T. Forbes, London. 

20,263. Printinc Piates, W. E. Evans.—(H. A. W. 
Wood, United States ) 

20,264. Garrers, T. W. Hill, London. 

20,265. Exorng Borers, J. Rae, Heck Lockerbie, N.B. 

20,266. ARTIFICIAL TurEeaps, W. A. E. Crombie, 
London. 

20.267. FinreLess Targaps, W. A. E. Crombie and W. 
P. Dreaper, London. 

20,268. Fan Beantnos, G. M. Capell, Passenham, near 
Stony Stratford. 

20,269. VerTicsL WinpInG Macuing, R. Zimpel, 
London. 

20,270. Extracting Straw from Woot, F. Mérelle, 
London. 

20,271. Fastentne Boots and Sxoxs, T. G. Marshall, 
London. 

20,272. Boot-rrexs, T. G. Marshall, London. 

20,273. ConTROLLING FLow of Liquips, C. F. Mendham, 
London. 

20,274. Apparatus for InpicaTinc Timg, H. Sell, 


London. 

20,275. Heatine Fire, T. Smith and C. H. Fitzmaurice, 
London. 

20,276. CasemENT Stay Construction, H. Salsbury, 


London, 

20,277. Woop Woo.-makinc Macning, J. Hawley, 
London, 

20,278. IncaNpgscentT Gas Burners, A. A. Suggate, 
London. 

20,279. Explosion Enoings, G. C. Marks.—(@. Michaux, 
France.) 

20,280. Steam Traps, N. N. Haigh, London. 

20,281. Preszrvinc LeatHer, A. J. Boult.—(@. M. 
Port, United States.) 

20,282. AcETYLENE Gas Generator, C. D. Lépine, 
London. 

20,283. WIRELEss TELEGRAPHY Repeater, E.G. Foresio, 
London. 

20,234. Mrrror Hops, W. P. Thompson.—(American 
Speciality Manufacturing Company ) 

20,285. Foa-sIGNALLING on Raitways, R. D. Boyson, 
London. 

20,286. Barrets for Marcarint, H. L. A. Mammen, 
London. 

20,287. Woop F.oorine, J. Wehinger, London. 

20,288. Macnine for CLeaNInG Knives, H. Shaw, 
London. 

20,289. Axes and other ImpLements, R. H. Carter, 
London. 

20,290. Mgans for Branpina Carcaszs, M. Belk, 
London. 

20,291. Cuzanixa the Guts of Animas, H. Naegele, 
Liverpool. 

20,292. Seat Coverines, E. Green and T. Bushby, 
Liverpool. 

20,298. Paps for Honsg-sHoxs, G. E. Heyl-Dia, Liver- 


poo 
20,294. Conpurt Evecrric Raitways, W. Chapman, 


mdon. 
20,295. Frexzinc Megat for Transport, E. M. Parrott, 
London. 
20,296. Gotr Batis, E. Kempshall, London. 
—., Doorn Knozss and Spinpies, T. G. Leslie, 
mdon. 
20,298. SypHons, C. H. Gilby, London. 
20,299. Concertinas, R. Hush, London. 
20,300. Lock-stirch Sswina Macurngs, D. 0. Cooper, 
London. 
20,301. Foresicut Protector for Rirugs, C. Ratcliffe, 
London. 
7 INCANDESCENT Gas Burners, W. T. Sugg, 
maon, 
20,803. StonE-DRESSING AppaRaTus, F. M. McLarty, 


London. 
20,304. PLanina Macuine Toot Hoxpsr, J. Blancke, 


ndon. 
20,305. Taps, G. Wylde and J. Derbyshire, Blackburn. 
20,306. Loom Pickers, G. Wylde and J. Derbyshire, 
Blackburn. 


11th October, 1901. 


20,807. IspucED DravGut for Borer Fuss, J. Hindell, 
Barking. 

20,808. BEVELLING PLaTs Guass, W. Burrows, Man- 
chester. 

20,369. Matrress Frames, I. Chorlton and C. 8. Lloyd, 
Manchester. 

20,310. Hoss Couriines, F, Reddaway and T. Ash- 
worth, Manchester. 

20,311. Pygumatic Tires, F. Reddaway, Manchester. 

20,812. ELecrricat TgRMINAL, T. J. Ballard and W. J. 
Howard, Sheffield. 

20,518. Hon-NaILinc Macutngs, A. Bates, A. Chaplin, 
and the British United Shoe Machinery Company, 
Limited, Leicester. 

20,314. Frrg-cuarps, T. A. M. White, Birmingham. 

20,315. Cigzaninc Tosacco Pipes, F. A. Pyke, 
Keighley. 


20,884. Printine Macuing, R. B., H., 8., and F.S. 
Furnival, Manchester. 

20,885. Manuractorinac Scrussina Rags, C. G. 

lottenburg, Germany. 
20,886. Dreawina Appiiance, G. Royle and W. R. 
ynne, London. 

20,837. ArracameEnt for Cicars, J. Young, London. 

20,388. Rorg for Hanorne Cioruss, J., J., E., and J. 
W. Phillips, London. 

20,889. Bezr Enoines, T. W. Heath, London. 

20,340. A Straw Truss, G. Dean, London. 

20,341. Hotpine Cicaretre Tupss, A. J. and W.C. 

on. 





, Lond 

20,842. Macuinx for Maxine Cicarerres, P. A. New- 
ton.—_{The American Tobacco Company, United States.) 

20,848. Ketrie, E. Watson, R. Keen, and J. Everest, 
Thornton Heath. 

20 cond vg for Ourpoor Purposss, A. O. Hamilton, 

jundee. 

20,345. Preventine Suock in Gearino, N. Browne.— 
(L. Boudreaux and G. Michaux, France.) 

a Lirrinc Jack for Moron Carriaces, A. Lees, 


on, 

20,847. Manuracrurge of Gorr Batis, F. Bryan, 
London. 

20,348. Measurine Tap, J. A. Cumine, London. 

20,3849. RecisteRIne Sate of Liquips J. A. Cumine, 
London. 

20,350. ‘‘Trexs” for Boots, R. Teweles, London. 

20,851. Bicycizs, C. H. Coffin, London. 

20,352. AppLyine Stairs to CaRpBoARD Boxes, A. G. 
nt pl D. Knowlton and F. H. Beach, United 

tates. 


20,353. ae for Improvement of Inox, W. H. 
Hyatt and F. C. Lingard, London. 

20,354. Cizaninc WATER-TUBE BoiLers, A. F. Yarrow, 
London. 

20,355. Grinpinc Sueets of Guass, M. F. Ewen, 
Lond 


on. 

20,356. Winpow Fastengr, W. I. and J. F. Adams, 
London. 

20,857. Mirremnc Macuinegs, J. L. Tylor, London. 

20,858. Szewinc Macutnegs, H. A. Blanchard, London. 

20,859. ADVERTISING Devicgs, H. H. Lake.—(F. Biver, 
Germany.) 

20,360. MatcH-makinc Macuings, T. W. Synnott, 
London. 

20,361. GengRaTING ACETYLENE Gas, H. de Thiersant, 
London. 

20,362. AUTOMATIC FiRE-aARM with S.iipinc BaRREL, 
R. Frommer, London. 

20,868. Papgr-FeEDING Devices, W. P. Thompson.— 
(A. Lowenbach, United States.) 

20,364. Piurat Foss Cut-outs, J. Felsenstein, Liver- 


pool. 

20,365. Printine Presszs, E. F. Grandy, Liverpool. 

20,366. CyLinpER Pressgs, H. A. Grandy, Liverpool. 

20,867. DovucH Compressina AppaRatus, J. Callow, 
Liverpool. 

20,368. CaRRiaGEs for CaBLe Drums, Callenders Cable 
and Construction Company, Limited, and T. Peter- 
sen, London. 

20,369. Inpuctive Imputsion of Fivuips by Jets, 8. C. 
Davidson, London. 

20,870. Rotary Vesseis, A. Wiinsch, London. 

20,371. Eyg-ciasses, G. A. Layton, London. 

20,372. Eyz-ciasses, G. A. Layton, London. 

20,873. ADJUSTABLE Mirror, A. C. Argles, London. 

20,374. Construction of Tza Cosy, A. M. Argles, 


London. 
a et Piston Va.ves for Stgam Encinzs, W.&chmidt, 


on. 

20,376. Tramway VeHicigs, H. Ashley and H. M. 

Martin, London. 

20,877. ARTIFICIAL FuEL, W. Thornton, London. 

20,378. Driving Mecuanism for Cycuzs, E. A. Olive, 
London. 

= Incusators, I, W. Boothroyd, Woodchurch, 

ent. 

20,380. Means for Constructine Roors, N. Monshausen, 
London, 

20.381. Szams for Szewep Arrticixs, H. A. Blanchard, 
London. 

20,382. Preventinc Tuert from P1LLar Boxes, J. F. 


Morton, London. 
20,388. Tarcets, H. C. Walker.-(G. Walker, High 
Seas. 


20,384. Etecrric CunRENT TRANEFORMER, C. J. Ritzer, 
London. 

20,385. Compounp Arr Insprrator, 8. R. Earle, 
London. 

20,386. Heating Puate or DiarHracm, J. Meyer, 
London. 

20,387. Prismatic Bryocutar TeLescorss, H. Schmidt, 
London. 

20,888. PHoToGRAPH - EXPOsING AppaRaTus, H. J. 
Haddan.—({ W. Elsner and P. Latta, Germany.) 

20,889. CARBURETTER, F. Atherley and W. H. Buxton, 
London. 

12th October, 1901. 


20,390. Sewers, A. W. Cross, Birmingham. 

20,391. ToRNInc CRANK Pins, E. Capitaine and Co. 
Ipswich. 

20,392. SuspznpmRs, E. A. Blagbrough and M. Cramby, 
Bradford. 


20,898. CarTripcz Casgs, 8. Cowper-Coles and the 
Metals Corporation, Limited, London. 
20,894. Dyzrne Fisrovus Fapaics, J. T. Pearson, Burn- 


ley. 

20,395. Copines for Tire Work, &c., H. Enoch, 
Cheltenham. 

20,396. MANUFACTURE of Viscosx, A. Fielding, Man- 
chester. 

20,897. Manuractursg of Viscosz, A. Fielding, Man- 


chester. 

20,898. Dvginc TextTILe Fasrics, A. Fielding, Man- 
chester. 

20,399. Drivine Betts, H. B. Barlow, Manchester. 

20,400. Packine Banpaags, A. W. Gerrard and J. Cux- 
son, Birmingham. 

20,401. TexTiLe Fasrics, A. and H. Barraclough, 
Halifax. 

20,402. Transmission Device, W. Whitchead, Liver- 
pool. 

20,403. Pirz Ex.sow Firrines, B. C. Swallow, Bir- 

gham. 

20,404. Hotpgr for Umsretias, G. W. King, Glas- 
gow. 

20,405. Pocket CatcH for Watcnes, G. W. King, 


WwW. 
20,406. TROLLEY Heaps, E. Y. Walsh and J. Leigh, 





20,316. Guarps for Macuings, F. Moss, Manchester. 

20,317. Twingrs for Sprnninc, W. H. Rhodes, Man- 
chester. 

20,318. Dove Macuings, W. Gaddand J. W. V. Mason 
Manchester. 

20,319. Cork Fregepine Apparatus, J. Metcalfe, Liver- 


pool, 

—— OrusHine Cuttivator, J. W. Pearson, Nun- 
eaton. 

20,821. LetreR-boxgs, W. Starley, Coventry. 

20,322. CottarR Macuing, T. W. Henderson, Alva, 
Clackmannanshire, 

20,328. Automatic Counts, J. H. Henderson, Man- 
chester. 

20,824. INCREASING SENSITIVENESS of OSCILLATING 
Beams, J. H. Henderson, Manchester. 

20,325. Winpow Firtines, J. W. Thomson, Glasgow. 

20,826. CooL-smoxine Tosacco Pips, F. Aylward, 
Dublin. 

20,327. Branyxer for Campine, J. B. Thorneycroft, 
Glasgow. 

20,328. Carbine CARRIER for MounteD Troops, J. B. 
Thorneycroft, Glasgow. 

20,329. Apparatus for InpicaTiInac Heat, J. H. Gar- 
trell, London. 

— Feepinc Dyginc Macuings, J. Shaw, Brad- 


ord, 

20,331. Securrne Buckuzs, W. Ruttenau and C. Hahlo, 
Ashton-under-Lyne. 

20,3382, Fett Hat Bopy-PLANKING Macuing, A, Turner, 
Manchester. 

20,383, A New Game, H, K, Smith, London, 





20,407. ReversisLe Sxat Inpicator, J. Lewis, Bir- 
mingham. 
20,408. CottarR Surrort, 8. Ahronsberg, Birming- 


20,409. Lusricatine Sime VAtves, T. Hodgson, 
Sheffield. 
20,410. ENRICHMENT of OrEs, W. E. Heys.—(Z. Boyer, 


Trance. 

20,411. Siautminc Devices, T. G. Russell, Wallands, 
wes. 

20,412. Cotiars for Docs, C. Whitlock, Wolverhamp- 


mn. 

20,413. Ratstna Liquiws, E. H. Jones, London. 

20,414. Fesp Mecnanisms, E. H. Jones, London. 

20,415. Stoves, J. M. Swan, Glasgow. 

= LicuTine Fires by Gas, W. B. Haigh, Old- 
am. 

20,417. Tramcar Lirg-cuarp, W. Pilkington and W. 
Pullen, Birmingham. 

20,418. Smmuttangzous Gas Licutinc, &c., F. Coe, 


Derby. 

20,419. ManurE DistripuTinc Arparatus, R. Ross, 
Glasgow. 

20,420. Matrine MaTERIAL, F. Eckermann, Hamburg, 


ermany. 
20,421. Toy Puzzuix, T. Taylor, Stockton-on-Tees. 
20,422. Curtine Macuing, W. and A. Robertson, 


Glasgow. 
20,428. TransrormeErs, W. E. Burnand, Sheffield. 
a Packinc Rines for Tusss, T. K. Barclay, 





20,425. Stop Va.vzs, J. Graham, Glasgow. 
20,426. Game of Sx, J. L. Taylor, jun., Glas- 


gow. 

20,427. INTERLOCKING RaiLway Sienas, F. H. Dutton, 
Worcester. 

20,428. PorTaBLe Fowx. Hovuszs, A. Neaverson, 


ndon. 
ae Macuinz for Moutpine Canpigs, C. Riibsam, 
erlin. 
20,480. NumBzRinc Macuing, G. H. Miller, Cleveland, 
Ohio, United States. 
20,431. Fixinc Broomuzaps to Hanpizs, G. Elliston, 


ondon. 
20,482. Heartus for Domestic Porposss, W. Southwell, 
Keighley. 
20,433. DouBLE-PILE Fasrics, J. Killars, London. 
20,484. Fexp-water Heater, G. H. Brown and F. W. 
Parker, London. 
20,485. CoRVE-CONTROLLING AppaRaTvs, R. Wilkinson, 


ondon. 
20,486. Means for Cootinc Suips’ Hoxps, F. H. Street, 


mdon. 
20,437. InDIA-RUBBER Pap for Horsxsuogs, C. A. Dale, 
ondon. 
20,438. PREPAYMENT AUTOMATIC Macurygs, C. J. D. 
Oppermann, London. 
20,439. StrexcH Traps, C. Dachsel and F. Finke, 
London. 
20,440. Horsgsnox Paps, C. P. Wilder, London. 
20,441. Or-cas Sroves, F. G. Meyers, Ash, near 
Sevencaks, Kent. 
20,442. Moror-privEN VELOCIPEDES, F. R. C. Joyce, 
London. 
20,443. Gams, H. F. Brown, F. P. Davies, and J. 
ackepzie, London. 
20,444. Taz Hyocienic Srrarmver, 8. E. Noakes, 


ndon. 
= Covupiine Hoox, H. Kiemme and E. Augustein, 
on 


20,446. Removinc Wixpow Frames, G. E. Humphries 
and G. Haigh, London. 

20,447. Stove for Baxine Bricks, W. P. Thomson.— 
(H. Croizier and Cie., France.) 

20,448. Rotary Expiosion Motors, H. Schwertfeger, 
Liverpool. 

20,449. Hot-waTeR SysTem for Barus, H.C. and A. A. 
Webb, Birmingham. 

20,450. Door Botts, J. N. Maskelyne, London. 

— Grixpinc Szewine Ngxpigs, A. Schoeneweiss, 

mdon. 

20,452. VengeTIaAN Buinps, F. C. Wilson and J. E. Hall, 
Newcastle-on-Tyne. 

20,453. Secunine Pouttry, J. R. Thursfield, Newcastle- 
on-Tyne. 

20,454. Mawuracture of Soap, P. Karutz, London. 

20,455. ELecrric SigNaLLine Device for Rattways, R. 
Els, London. 

20,456. SHox Soigs, J. Merz, London. 

20,457. Hanpizs for Saucepans, &c., J. Holmes, 
London. 

20,458. BorLer-tTubE CLeanERs, F. W. Piitz, London. 

20,459. Propucine ArtTiFiciaL Strong, J. E. Gillon, 


on. 
—_ Cottrery Sarzty Appiiances, O. Morgan, 


maon. 
20,461. INTERNAL ComBusTIoN Encrvgs, A. F. Spooner. 
—(G. Michaux, France.) 
20,462. CLurcugs, H. A. Earle, London. 
—_—, Reversinc Macuinery, &c., H. A. Earle, 
mdon, 
20,464. Motor Cars, G. Fouillaron, London. 
20,465. ConTROLLING SpgeEp of Enoines, L. Thurn, 
London. 
20,466. ) Pump, A. G. Bloxam.—{@. Sulzer, Switzer- 
ana. 
20,467. Preventinc Drops Ruysinc down BorriLe 
Sipgs, M. Lazarowitz, London. 
20,468. Matt Drums, F. Kniitiel, London. 
20,469. Gas Encings, A. G. Melhuish, London. 
20,470. Szparatine O11 from Warsr, E. Pravicha and 
E. Douillet, London. 
20,471. Rotary Enoinx, T. J. Masters, London. 
20,472, ManuracturE of Coxg, W. E. Evans.—(G. de 
Velna, France.) 
20,473. Macuinge for InsuLatep Wire, C. Martin, 
London. 
20,474. Water Gauczs, V. Kops, London. 
20,475. Pumps, M. P. C. Potvliet, London. 
20,476. Lamps, W. J. Phelps, London. 
— PuHoroGRaPHic Pictures, Sir H. Grubb, 
ndon. 
20,478. Vatvss, J. T. Marshall, London. 
20,479. Srorinc Mzat, J. W. Hunt, London. 
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20,480. Saioxkz Consumers, R, Thornley, Manchester. 
20,481. Briptx for Parnt Brusues, N. Latham, Burn- 


ley. 

20,482. Locxinc and Uniockine Sresrine SpiInDLes 
of Cycies, E. Lisle, jun., and 8. Thorpe, Wolver- 
hampton. 

20,483. OpgRATING TooTHED WHEEL Mecuanisy, R. P. 
Link, Liverpool. 

20,484. Empitoyes’ Time Recorpgrs, B. P. Link, 
Liverpool 

20,485. INcanpgscENT Gas Firrines, A. Shanks and D. 
Mc Master, Glasgow. 

20,486. TeeTH of ToorHED Wuex.s, J. B. Butler, 
Bristol. 

20,487. Apparatus for CzEariInc the Grooves of 
Tramway Rais, R. B. Smith and J. M. Hamilton, 
Dundee. 

20,488. Boxss, R. S. Baxter and D. Wilson, Broughty 
Ferry, N.B. 

20,489. CooLinc Towers, J. Lever, Manchester. 

20,490. Presses for Maxine Crpsr, B. T. Howard, Bir- 
mingham. 

20,491. StanTING Exxzcrro Motors, G. N. Thomas, 
Liverpool. 

20,492. Reviviryinc Waste Liwg, J. Lowden, Harro- 


gate. 

20,493. Tozacco Currsr, W. Tannahill, Glasgow. 

20,494. Comp Stornacz Apparatus, R. H. U. Nevile, 
Lincoln. 

20,495. Rackets for Taste Tennis, W. Sykes, Hor- 
bury, Yorks. 

= Brakes for Motor Cars, J. Hines, Lenzie, 


a’. . 

20,497. Exrecrric Caste TERMINAL Boxes, G. Wilkin- 
son, Harrogate. 

20,498. A LerHat Camber, A. T. Prickett, Poris- 
mouth. 

20,499. TapuLaTinc CoLuMNs on TyYPEWRITING Ma- 
CHINES, J. C. Petersen and H. G. Templeton, South 
Shields. 

20,500. Improvine Street Trarric, C. and J. H. Taylor, 
Birmingham. 

20,501. ELgcrro-maGNetTic SLipinc Brake, J. Green- 
halgh, Manchester. 

20,502. Curr Hotpsr, J. J. Bowie, Glasgow. 

20,503. NorsELEss Tires for WHEgts, C. Challiner, Man- 
chester. 

20,504. Arc Lamps, J. O. O’Brien.—(C. Jacquiot-Con- 
stant and H. Lavollay, France.) 

20,505. Carpet Swerpers, Entwisle and Kenyon, 
Limited, and R. W. and H. W. Kenyon, Manchester 

20,506. Canpies for Carriace Lames, W. Burley 
London. 

20,507. ConDENSING Zinc, E. H. Hopkins, London. 

20,508. Dress Fastener, I. Kleinmann, Berlin. 

20,509. Matcu Muzzzx, E. Wood, Padiham. 

20,510. CHAIN-WHEEL Gzak, R. Jackson, Liverpool. 

20,511. Hanp Baes, E. Warrilow, Birmingham. 

20,512. Lire-savinc Apparatus, W., T. W. H.,and P 
C. Phillipson, London. 

20,518. Strine, H. T. Lofthus, London. 

20,514. Book-casgs, W. Whitehouse, London. 

20,515. LeaTHER InsuLator Cap, E. Nock, Liverpool. 

20,516. PREVENTING ABSTRACTION of ConTENTs of 
Priiak Boxss, J. Mann, Bristol. 

20,517. Supine Action of Box, J. H. Macaire and D. 
Hills, London. 
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20,518. Langx Curr, R. C. and I. 8S. W. Groom, 
London. 

20,519. InTEeRLEavinG Davics, M. J. D. Carter, 
London. 

20,520. Gamer, P. Meyer, London. 

20,421. Eye for Picrure Frame, &:., W. Besch, 
London. 

20,522. Darits, J. F. Windschief, London. 

20,523. Baskets, A. 8chramme, London. 

20,524. MouLpine Macuine for Burrer, T. Moerstedt, 
London. 

20,525. Cures, R. Forsyth, London. 

2 0,526. Saraty Lockine Appiiance, J. Tambour, 


nmaon,. 

20,527. Mam Carts, &c., D. and J. J. Simpson, 
ndon. 

20,528. Fotpinac Saris, D. and J. J. Simpson, 


ndon. 

20,529. Conngectinc Piece for Pirss, E. Smith, 
London. 

. Sroprgerinc Borttiss, M. J. Fecher, London. 

. Dagss Hotper, B. O. Brendel, London. 

2. Tore Curr, E. Steinberg, London. 

. Frre-arms, C. Hoffmann, London. 


20,534. Trouser Press, G. M. Percy, London. 

20,535. Carome LeatueEr, E. J. A. Koster, London. 

20,536. Rotary Copyinc Apparatus, W. P. Grafton, 
London. 

20,537. Paintinc Macuine for Textiues, O. Lecloux, 
London. 

20,538. Brepsipz Tray Sranp, H. J. W. Sleigh, 


20,539. ADJUSTABLE Wire Covup.tines, T. Johnson, 
London. 
20,540. Crrcucan Kwsrirting Macuing, H. Clarke, 
ondon. 
20,541. Boots, W. Cotton, London. 
20,542. Device for MouLprna, G. Sant and A. Edwards, 
Derby. 
20,543. Brake Ricoine for Wacoys, A. D. Smith, 
London. 
20,544. Rattway Switcs, A. A. Anderson, Kingston- 
on-Thames. 
20,545. Scares, A. L. Dickinson, 
Thames. 
20,546. Castner Locxine Devicr, G. R. Ousey.—(The 
Globe Wernicke Company, United States.) 
20,547. [ILLUMUNaTED Sien, F. C. and A. M. W. Leh- 
feldt, London. 
20,548. Stamps, E. B. Koopman, London. 
20,549. Coottnc Apparatus, H. Balcke, London. 
20,550. CINNAMYL-QUININE [HypROcHLORATE, G. W. 
Johnson.—{(Kalle and Co , Germiny ) 
20,551. Azo CoLouRING Matrers, J. Y. Johnson.—(The 
Budische Anilin and Soda Fabrik, Germany.) 
20,552. Dzrivatives of Inpico, J. Y. Johnson.—{ The 
Badische Anilin and Soda Fabrik, Germany.) 
20,553. Cotountnc Matrer, J. Y. Johnson.— (The 
Badische Anilin and Soda Fabrik, Germany.) 
20,554. Brick-maKINc Macuines, J. W. Craven, 
London. 
20,555. Cures for Havitacs Porrposss, J. H. Craven, 
London. 
23,556. BotrerR WeicHine Macarng, G. T. Alinut and 
W. E. Lake, London. 
ye Diprinc ARTICLES into Liquips, B. J. Day, 
ndon. 
20,558. Resprrincin Fou Arr, A. B. Driiger and L. 
Michaelis, London. 
20,559. Atr Gons, J. Mayer, London. 
20,560. Atk Pistois, J. Mayer, London. 
20,561. Freeper for Evecrric Marns, H. McGillivray, 
and G. Garr, London. 
20,562. Typewaitine Macuinss, H. J. Haddan.—{J. T. 
Langhorne, United States.) 
20,563. Benpinc UMBRELLA HanpiEs, R. Haddan.—(P. 
and 0. Becker, Germany.) 
20,564. Brakes for Rattway Veniciges, J. Parker, 
London. 
eo FLUID - PRESSURE ToRBINES, E. F. Cassel, 
mn 


Kingston-on- 


on. 

— Smettinc SvuLpHipE Oss, E. Knudsen, 
mdon. 

20,567. Pencit SHarpeners, H. E. Titus, London. 

20,568.-View Meters for Cameras,-A. Heger, London. 

20,569. AuToMaTic Macuings, J. Anderson, London 

20,570. Preservatives for Hipgs, R. Thomlinson, 


London. 
20,571. Matcu Boxas, J. W. Hill, London. 
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20,572. Smoxe-consumine Fivug, J. H. Pick and H. 
Leach, Armley. 


20,573. Lamp, J. E. Howard and W. C. Rolls, 
rexham. 
20.574. Mounpine Vases, A. Edwards and G. H. 


Bassano, Derby. 

20,575. Back Piate for Cycie Stanps, H. E. Steel, 
Cheltenham. 

20,576. Lerrer-carp, J. Fletcher and J. T. Hulme, 
Chatham. 

20,577. Covers for Tramcar Szats, R. W. Anderson, 
Liverpool. 

20,578. Automatic Pornt Suirrer for Tramway 
Raixs, F. P. Munday, G. Cook, and W. J. Rock, 
London. 

20,579. Garvzn Sugars, D. Ward and P. Ashberry, 
Sheffield. 

20,580. AtracHinc Tips to Cugs, J. Richardson, 
Manchester. 

20,581. WaTer-tusz Borrers, J. 8S. Herriot, Levens- 
hulme, Lancs. 

— Rotary Printinc Macatygs, C. Coates, Liver- 
9001. 

20 588. PuoToGRaPHic Praintinc MacuIneg, F. Taylor, 
Keighley. 

29,584. BriICK-M\KING Macuings, A. E. Glazebrook, 
Birmingham. 

20535. Atracament for Hotpinc Fiowgrs, F. H. 
Butler, Birmingham. 

20,586. SappLe Pittars for VeLocipEpg3, H. Parsons, 
Birmingham. 

20 587. Construction of Tzacups, R. H. and 8. L. 
Plant, Stoke-on-Trent. 

20,588. Perpetua Motroy for Watcues, W. G. Wa-d, 
Mansfield. 

29,589. Macarngery for Winprnc Yarn, J. Senior, 
Bradford. 

20,590. Stezve Ling, G. F. Spittle and W. Pearce, 
Birmingham. 

20,591. Kworrinc Macuting, W. Fairweather.—(The 
Palmer Brothers Company, United States ) 

20,592. Irnon-sEPARATING Macning, F. W. Smith, 
Liverpool. 

20,593. Motor Enctings, W. K. Riley, Glasgow. 

20,594. BaLu-TRavrrsinc Mecuayism, G. Be!l and J. 
H. Whitehead, Leeds. 

20,595. Prevention of Smoke, J. Schmidlin and D. 
Speirs, Bradley Fold, near Bolton. 

20,596. Evectric SIGNALLING Appliance, W. M. 

Walters, Liverpool. 

20,597. ARmMourR PLaTss, R. Hodgson, Birmingham. 

20,598. RecrprocaTinc Rotary ENcIngs, H. Igel, 
Newcastle-on-Tyne. 

20,599. Brake Mgcuanism, R. A. Cordner, London. 

20.600. Inrants’ Fzepinc Borris, F. R. Graham- 
Yooll, Glasgow. . 

20,601. VeNTILATING ARRANGEMENT, W. L. Jackson 
and A. Veitch, Glasgow. 

20,602 Execrricat Conpucror, G. and P. 8. Thorap- 
son, Liscard, Cheshire. 

20,603. Burrons, W. Eisenbach, Barmen, Germany. 

20,604. EnveLope Macuings, R. E. Fischer, Barmen, 
Germany. 

20,605. Maxtnc Loom Laces, J. H. van Eeghen and I. 
da Costa, Barmen, Germany. 

20,606. DraucHtT PREVENTION Device, F. W. Algar, 








mdon. 
20,607. INTERNAL ComBusTION Enoing, H. J. Grice, 
London, 
20,608. Saint Stups, H. Owen, London. 
20,609, Arc Lamps, J. Tourtel, London. 


20,610. Connectinc Sprines of Carriages, W. P. W. 
Weatherill, Manchester. 

20,611. Save ALL, A. T. Taylor, Ipswich. 

20,612. Ececrric Switcs, Veritys, Limited, and E. J. 
Selby, London. 

20,613. Cramps, A. P. Barker and G. Woodhead, 
London. 

20 614. Firr-cuarp, J. Dickson and R. G. Shapcott, 
London. 

20,615. AsH Tray and Matca Hoxpsr, G. L. Brown, 
Manchester. 

20,616. INcanDEsceNT Street Lamps, F. Rech, London. 

20,617. BorrLe Stoprgrs, F. B. Thatcher, London. 

20.618. Pumps, H. P. Saunderson, London. 

20,619. TeLecrapuy, A. R. Upward and A. M. R.-C. Le 
Mesurier, London. 

20,620. Snirrise Junctrion Pornts on Stresr Ralt- 
ways, &c., A. W. Metcalfe and J. 8S. D. Shanks, 
Belfast. 

20,621. Cootinc and Heatine Liquips in Vats by Com- 
PRESSED AiR, W. H. Bushell and L. R. S. Tomalin, 


London. 
—-., Winp Saretps for Cycies, E. Stevens, 
mn 


on. 

20,623. Strap Treaps, W. R. Hampshire and E J. Hall, 
London. 

20,624 Warer-TuBt and CYLINDER Borer, E. Maynard, 
London. 

20,625. Apparatus for Sga Sounpine, H. N. Ramien, 
London. 

20,626. Water Wuests, A. Titz2, London. 

20,627. Apsustine Position of Lataes, B. Fernandez, 
London. 

20 628. INsuLATING CoaTING REPLACING INDIA-RUBBER, 
E. L. J. 8. de la Grange, Paris. 

= Dssicninc HeartH Fenpsers, M. Salomor, 

ove. 
20,630. Grass Apparatus for Atgs, C. W. Roberts, 


ndon. 
20,631. Puncntna and SHearina Macuing, W. T. 
Vicary, London. 
20,632. Macutne for FILLtne Tins with Goons, T. Smith, 
London. 
20,633. MusicaL Instruments, H. H. Lake.—(The 


Aeolian Company, United States ) 

20,684. Newspapsrs, W. E. Pattison, London. 

20,635. Prism Guass GLopes or Saapgs, O. A. Mygatt, 
London. 

20,636. Tires for Venicies, C. A. and E. C. Pettie, 
London. 

20,637. CoIN- FREED Apparatus, J. M. Alderton, 
London. 

20,638. Linotyrs Macniygs, W. P. Thompson.—(P. 7. 
Dodge, United States ) 

20,639. Srovges, E. F. Dowker, Liverpool. 

“yo Covers for TramcaR Sgats, J. R. Warburton, 

ive 5 

20,641. Connecting Rattway Tracks, 0. Haase, 
Liverpool. 

20.642. Friction Ciutcues, H. Baumgartner and J. 
Ziegler, London. 

20,643. Apparatus for Dryinc Bricks, C. Berhnke, 
London. 

20,644. Lirrinc CarTripcgs in Macaztngs, Sir C. H. 
A. F. L. Ross, London. 

29,645. Firgarm Taicoer Devicr, Sir C. H. A. F. L 
Ross, London. 

20,646. Exastic Tires f.r Wests, J. Shepherd, 
London. 

20,647. Buckxgs, Sir T. J. Dancer, London. 

20,648. Szewinc Macuines, E. F. Mower and C. P. 
Stanbon, London. 

20,649. Frames for Motor Cycigs, V. H. Bendix, 


mdon. 
20,650. Rotirnc Mitts, H. H. Lake.—{La Société 
Anonyme De Commentry-Fourchambault et Decazeville, 


Machinery Company, United States.) 

20,653. Sewrnc Macuings, A. J. Boult.—(United Shoe 
Machinery Company, United States.) 

20,654 Apparatus for Propucine Fasteners, A. J. 
eo Shoe Machinery Company, United 
States 

20,655. Maktne Boots, SHors, Harness, &c., A. J. 
Boult.—(Znited Shoe Machinery Company, United 
States ) 

ag ae Comes, E. Jardine and E. Watchorn, 


mdon. 

20,657. Metats, H. Wachwitz, L. Sattler, and M. 
Diinkelsbiihler, London. 

20,658. Packie, E. L. Hocquart and A. A. Hauchard, 
London. 

20.659. Sarery Devices for Rartways, K. Philipp, 
London. 

20,660. Speep Gear, M. Crawford, London. 

20.661. Lircinc TaBLEs of Routine MIxxs, A. Schwarze, 
London. 

20 662. ComBustTion CHAMBER RapiaTors, J. H. Shaw, 
London. 

20,663. CoTTinc or Minne Mingra.s, H. V. Neukirch, 
Lond 

20,664. 
Loi 


mdon. 

20,665. Bortigs, J. M. Doolittle, London. 

20,666. Sargery Trucks for RarLways, 
London. 

20,667. Rartway Cars, J. Dew, London. 

20,668. Rartways, J. Dew, London. 

20,669. Motors, F. Diirr, London. 

20,670. ConstrucTING SyPpHoN Heap, E. D. Polizu, 
London. 

20,671. Foxcer Rrxos, J. Sava, London. 

20,672. Looms, W. H. Wheatley.—(0. 8. Greenleaf, 
United States ) 

20,673. Retays, H. W. Sullivan, London. 

20,674. Tunes, H. H. Lake.—( Fried. Krupp Grusonierk, 
Germany.) 

20,675. Concrete Mixinc Macuinges, A. Kunz, 
London. 


on. 
SicnaL Tetecrapus, E. and E. J. Lavens, 


J. Dew, 


16th October, 1901. 


20,676. Exornes, G. Cawley, London. 

20,677. Fanticut Wine, J. Benson and D. Barclay, jun., 
Glasgow. 

20,678. Oprgninc Doors for Lirr WELLs, J. Davies, 
Birmingham. 

20,679. Brake Brock, G. F. Turner and W. H. Judd, 
Manchester. 


20,680. Wuerts for Carriaces, kc, A. A. Vérel, 
G ‘ow. 

20,681. DispLayinc Sramps, T. N. and A. L. Rayward, 
Loi 


ndon. 
20,682. CoupLine for Lzap Pirgs, W. J. Thompson, 
Liverpool. 

20,688. RarLway VeHICcLE Courtine, E. B. Lupton 
and J. M. Porter, Leeds. 

20,684. Hosz Protector, G. H. Allan and C. F. Elsey, 
Portsmouth. 

20,685. Cyctg Forks, J. B. Dunlop and J. B. Dunlop, 
jun., Dublin. 

20,686. Pweumatic Tires for Cycizs,-R. 8. Wood, 


Manchester. 
E. Priestman and F. Thornhill, 


Sheffield. 
20,688. Rartway CarriacE Door Lock, G. Gibson, 


Ow. 
20,689. Pressure GaucE Tester, J. McKinlay, Govan, 
Lanarkshire, 
20,690. SusPpENDED Rartways, R. C. Sayer, Bristol. 
20,691. Cootinc Butter, I. Michaelson;and A. Dawson, 
Edinburgh. 
7 Markina Lawn Tennis Courts, J. Simpson, 

OW. 

20,698. Weavinc Patrerns, W. B. McGregor and R. 
Cousin, Glasgow. 
20,694. Praintinc Macuing, W. G. Brown and 8. A.C. 
Todd, Glasgow. : 
20,695. BEDSTEAD Frame, J. Brookes and W. Molineaux, 
Smethwick, Staffordshire. 








20,696. CycLe and VeLocirepe Sranp, J. I. Cooper, 
Sheffield. 


e+ alae Macaing for Rszors, W. Tapp, 

otol. 

20,698. Evgiers for Laces of Boots, F. Quarmby, 
Keighley. 

29,699. PapLocks, A. 8. Cullwick and A. R. Windle, 
Wolverhampton. 

20,700. Motive Power Enoines, J. Murrie, Glas- 


gow. 

20,701. SiauTina Fire-arms, &c., J. Edelston, Man- 
chester. 

20,702. ENamgLiep Lerrers, F. Wildman and W. 
Meguyer, Birmingham. 

20,708. Recoveaine fron from Siac, R. F. Macfarlane, 
Bristol. 

20,704. Kwnirg-cLEANING Apparatus, A. Nicholson, 
Sheffield. 

20,705. Apparatus for Sticina Breap, G. Abendroth, 
Manchester. 

20,706. Musica, Rine or Hoop, W. Everhart, Glas- 


gow. 

20,707. Mgratuic Packina, G. R Dain, Tonbridge. 

20,708. Boxes, H. Allen, London. 

20,709. Toastixc Fork, C. Briggs, W. C. Beresford, 
and C. H. Briggs, London. 

20,710 RarLway SLEgPers, N. Devaux and H. Richard, 


ndon. 
20,711. Door Wener, N. B. Le Fevre and J. C. Moore, 


ndon. 

20,712. Brake, W. E. Axtell, Bristol. 

20,718. Rives, C. P. Deykin, Birmingham. 

20,714. YARN or Targeap Guipgs, J. B. Sutton, Man- 
chester. 

20,715. Batioons, L. Fillion, London. 

20,716. TaeaTMEeNT of Furnace Gasgs, T. Rigby, St. 
Helens. 

20,717. Firm Cameras, H. Wood, London. 

20,718. Cans for Detiverinec MILK, C. W. Harrison, 
London. 

20,719. Opgratinc Cycte Brakgs, H. W. Crowther 
and E. J. Rigby, London. 

20,720. Screws, G. N. Stone, London. 

20,721. Spacracigs, F. Nehl, London. 

20,722. IncANDESCENT Evgcrric Lamps, T. A. Rose, 


mdon. 
20,723. Manuracturine Potp ArriciEs, M. L. Keyes, 
mdon. 
20,724. Letrrer Boxes, A. D. Death, London. 
aa ee Kitcuen Rance Borers, C. R. Hinckesman, 
ndon. 
20,726. Incanpxscent Gas Licutino, C. R. Hinckes- 
man, London. 
20,727. Ourpoor Lamps, J. Bate, London. 
20,728. Boor Jacks, T. G. Marshall, London. 
29,729. Tospacco Pips, A. 8. Clayton, London. 
20,730. ReTRigvinG TaBLE TENNIS BaALus, P. A. Altman, 
London. 
20,781. Borzers, J. C. R. Okes, London. 
20,782. RecuLaTine Evgctric Currents, E. M. Preston, 
London. 
20,733. SELF-PROPELLING Macuings, G. F. Conner, 
mdon. 
20,734. Bortne Bit3, A. Abraham, London. 
20,735. APPLIANCE for Fixtnc on Borttigs, H. Brown, 





ndon. 
20,736. Receivine Tickers from Prixtinc Macuings, J. 


Graham, London. 
20,737. Coin - FREED Apparatus, E. F. Grainge, 
London. 
eo a Crowns for Cycizs, R. Chillingworth, 
ve’ 


20,739. Apvustina SuspgENsion Bripcs Castes, W. J. 
Glover, Liverpool. 

20,740. Propucixe CoLourn Partrerns, C. Tonjes, 
Liverpool. 

20,741. Dygsturrs, R. B. Ransford.—(L. Cassella and 
Co , Germany ) 

20,742. Exrractine Ossects from Tirgs, H. Fleming, 


mdon. 
20,743. Trouser Cup for Cyciists, H. Fleming, 


mdon. 

20,744. Movuxpine Friasxs or Boxes, F. Buchanan, 
London. 

20,745. Encines, J. Wetter.—(J. W. 
Germany ) 

20,746. Tuses, N. Platt, London. 

20,747. Mantes, A. J. Boult.—(A. M. Piaissetty, 
France ) 

20,748. Tings, W. H. Geilinger, London. 

5 Brakes, E. Canaple and F. Thiebaux, 


on. 
20,750. Borter Fornaces, H. H. Lake.—(Miiller and 
Korte, Germany.) 

20,751. Tre-ciip, T. E. Moorhouse, London. 

—, ApsusTinc Heicut of Lames, H. Wilkinson, 
ndon. 

20,753. Bursp Corp Horpgr, R. H. Baxter, 
ndon. 

20,754. Trouser Press, J. Messenger, London. 

20,755. Sarety Dgronatisa Composition, J. Fiihrer, 


von Pittler, 


London. 

20,756. Box Srampinc Apparatus, W. M. Rockstroh, 
London. 

20,757. ReauLatinc the Suprrty of Gas, D. Turk, 
London. 

20,758. Ling Gurpr, E. A. Holcomband A. A. Reichard, 
Kingston-on-Thames, 

a Packie Lossters, F. W. Collins, Kingston-on- 


mes 
20,760. Mixina Lrquip Fvugis, H. Praetorius, 


ndon. 
20,761. Propuctnc InexpLosive Gas, W. Leybold, 
London. 








SELECTED AMERICAN PATENTS. 
From the United States Patent-office Official Gasette. 





676,891, CyLinpgR Heap ror Motors OPERATED BY 
HeEaTeD Gas or Arr, B. Heirman, Mont-sur-Mar- 
chienne, Belgivm.— Filed August 18th, 1900. 

Claim.—The combination with a cylinder gee! a 
tapering end, of a removable h or breech having 
valve chambers therein, an inner wall formiag a seat 
fitted to the extremity of the tapering end, and part 
of the valve chambers, a combustion chamber in com- 
munication with said valves and opening into the 
cylinder being formed between said inner wall and 


Utbith 


N 
N 
N 





the rear outer wall, an extension of the outer wall 
having a seat fitted to the tapering end in advance of 
the first mentioned seat, a water-space being formed 
between said inner and outer walls, said space being 
closed between the seats in the inner wall and the 
said extension by the cylinder, whereby an annular 
chamber is formed about the same with extensions 
around the combustion and the valve chambers, and 
means for retaining the breech in place. 





676,919, SureruEater, W, Schmidt, 
Germany.— Filed October 4th, 1899. 

Claim.—In superheaters, the combination with a 
main and an auxiliary boiler, a firing a, a water drum 
6, and a steam drum s, which can be varied in its 
position, water pipes ¢ curved at their bottom ox. 
tremities and connecting the water drum » to th 
steam drum s, an accumulating drum i fed from the 
main boiler, an accumulating drum hk, both drums i; 


Walhelnshihe 








being arranged vertically above the steam drum s,a 
drum & located above the water drum /, superheating 
yee r partly leading from the drum i into the drum 
, and partly froin the latter into the drum /, means 
for separating the lower extremities of the vater 
pipes and of the superheating pipes from each other, 
‘or the purpose as set forth. 


677,198. Comprnep Door Kwon anp BELL, J. II’, 
Freeman, Denver, Colo —Filed March 22nd, 1901. 
Claim.—In a device of the class described, the com- 
bination of a spindle, an inner knob having a bell or 
alarm, an outer knob journalled at the outer end of the 
spindle, a shaft extending from one knob to the cther, 


SSS ee 
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mechanism connected with the inner end of the shaft 
for sounding the bell or alarm, and means for rigidly 
connecting the outer knob with the spindle to enable 
the same to turn the spindle, substantially as des- 
cribed. 


677,275. Steam Enoine Inpicator, J. L. Robertson, 
Jr., New York, N. Y.—Filed February 26th, 1901. 

Claim.—(1) In a steam engine indicator, means 
whereby the instrument may be steadied in operation 
without burning the hand of the operator, comprising 
a surrounding the piston cylinder and forming 
between itself and such cylinder spaces through which 
air may pass from end to end, as set forth. (2) The 





677,275 





combination with the card-drum of a steam engine 
indicator and a cord for turning said drum, of a take- 
up device comprising two shafts having loose pulleys 
thereon, a frame supporting said shafts, a pivot shaft 
for said frame, and a spring for turning said frame 
axially, said cord being caused to engage the pulleys of 
the two shafts, as set forth. 


677,388. CrossiEaD, H. C. Clay, Columlus, Ind.—Filcd 
February 25th, 1901. 

Claim.—(1) The combination with the body of a 
crosshead having an ear projecting therefrom. of a 
shoe provided with a pair of flanges adapted to straddle 
said ear, means for clamping said flanges upon the 
ear, and means carried by the body for engaging the 
shoe and holding the same in alignment with the 
body. (2) The combination with the body of a cross- 


677,336] 











head having an ear projecting therefrom, and 4 
shoulder fomned at the inet end of said ear and 
inclined toward the axis of motion, of a shoe provided 
with a pair of flanges adapted to straddle said ear and 
rest upon said shoulders, a slot formed in said esr, 





and a bolt passing through said flanges and slot. 
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SHIPBUILDING IN GERMANY. 


Asis tolerably well known, the policy of expansion which 
has characterised the action of the shipping companies in 
(jermany during the past few years haslargely assisted in the 
development of the foreign trade of that country, and has 
facilitated the operations of the native shipbuilding yards, 
entirely apart from the orders for new vessels which have 
from time to time been placed in the United Kingdom 
and other countries. It is only natural that in fur- 
therance of this policy the shipping companies should 
endeavour as far as possible to have their steamers built 
in German yards, and as a consequence the shipbuilders 
in the Fatherland have enjoyed a remarkable period of 
prosperity down to the present time. Whether this satis- 
factory condition of affairs will continue much longer is 
rather doubtful in view of the industrial decline in 
(Germany, and the depression prevailing in the shipping 
trade in general, and especially in the case of the Teutonic 
companies. However that may be, it may be interesting 
to draw attention to what some of the German shipbuild- 
ing companies have been able to — during the 
past financial year, a period which ends at a different 
time in almost every case. 

As it would be invidious to make comparisons, the 

German shipbuilding enterprises may be regarded from 
the standpoint of their respective degree of prosperity for 
the past year. On this basis the Flensburger Schiffsbau 
Gesellschaft, of Flensburg, which was formed as long ago 
as the year 1872, occupies the first position, with a 
dividend at the rate of 18 per cent., as in 1899 and 1898, 
13 per cent. in 1897, and 8 per cent. in 1896. The capital 
of the company is now £165,000, and the net profits 
earned in 1900 amounted to £50,360, as compared with 
£33,828 in the preceding year. During the year seven 
ships were constructed, of a total tonnage of 40,015, and 
the machine department provided the boilers and engines 
for all the vessels. The off-shore floating dock accom- 
modated 120 ships during the twelve months, and the 
company has eleven vessels in course of construction in 
the current financial year. Next in the order mentioned 
comes the Bremer Vulcan Schiffsbau und Maschinen- 
fabrik, of Vegesack, which has distributed a dividend of 
12 per cent. for 1900, or at the same rate as in the pre- 
vious twelve months, although the former has been paid 
on a largeramount of capital. Among the vessels delivered 
during the year were four large freight and passenger 
steamers, whilst five similar vessels were in course of 
construction at the close of the period. The works in 
connection with the new yard have made satisfactory 
progress, and the extensions of the boiler shop, foundry, 
and other workshops are approaching completion. It is 
noteworthy that the company has become interested to 
the extent of £24,000 in the Compagnie Vulcan Belge, 
which has been formed in Antwerp with a capital of 
£160,000, and the directors hope the co-operation of the 
two concerns will prove of mutual advantage. The third 
company is that of Joh. C. Tecklenborg, Akt. Ges. 
Schiffswerk und Maschinenfabrik, of Bremerhaven. 
Although unable to pay any dividends in 1897 and 1898, 
the company distributed 9 per cent. in 1899, and 12 per 
cent. for 1900 on a capital of £30,000, which has now 
been increased to £100,000. During the year the deli- 
veries of the company included three steamers, four triple- 
expansion engines, besides boilers, and auxiliary ship 
machinery. Three vessels were in hand at the end of the 
year, and since then orders have been received for three 
double-screw —— and passenger steamers and 
one sailing vessel. The Akt. Ges. Neptun Schiffs- 
werk und Maschinenfabrik, of Rostock, had a 
sufficiency of orders, which, together with improve- 
ments in working, resulted in an increase of the 
dividend of 8 per cent. paid for 1899 to 9 per cent. 
for the past year. Eleven vessels, of a total of 21,300 tons, 
were delivered during the year, whilst contracts had been 
entered into for a tonnage of 47,350, thus providing em- 
ployment until August of 1902. It is anticipated that 
the company will derive considerable benefit from the 
new works in progress, the improved harbour entrance 
at Warnemunde, and the greater depth of water now 
available. The slightly reduced profits realised by the 
Bléhm und Voss Kommandit Ges. auf Aktien, of Ham- 
burg, has caused a decline of the dividend from 8 per cent. 
in 1899-1900 to 7 per cent. in 1900-1901, on a capital of 
£300,000. Eight steamers, of a total of 31,136 gross 
registered tons and 15,550 horse-power, were delivered, as 
compared with six steamers, of 53,334 tons and 
27,200 horse-power, in the preceding twelve months. At 
the end of the year there were eight steamers in course 
of construction, the ship of the line Kaiser Karl der 
Grosse, and the large cruiser Ersatz Kinig Wilhelm. It 
will be noticed that an important omission from the list 
is the Stettiner-Maschinenbau Akt. Ges. Vulcan, of 
Stettin, which has not been placed in _ position 
owing to absence of details. It is, however, to be 
noted that the financial results were satisfactory, 
a fact which is further shown by the high premium 
obtained on a fresh issue of capital to the extent 
of £100,000. As far as shipbuilding is concerned, the 
company specially mentions the armoured cruiser 
Yakumo, built for the Japanese Government, and the 
high-speed steamer Deutschland, constructed for the 
Hamburg-American Steamship Company. The orders in 
hand a short time ago comprised a protected cruiser, a 
ship of the line, two twin-screw fast steamers, and 
three new vessels for the North German Lloyd. Another 
omission from the above is the Schiffs und Maschinenbau 
Akt. Ges. Germania, of Berlin. This company, whose 
dividend of 43 per cent. is guaranteed by Messrs. Krupp, 
made a distribution at that rate for 1899, when the net 
profits amounted only to £4800, and also for 1900, when 
the profits increased to £17,170. The guaranteeing com- 
pany has had therefore to advance £11,698, in order to 
enable the dividend to be paid for the past year. 

t may generally be assumed from the foregoing state- 

ments that the German ig oy x yards have sufficient 
orders on hand to keep them fully employed until the 





middle or end of 1902, although perhaps not working at 
the same pressure as in 1900; but it is improbable that 
many new contracts for home account are being entered 
into at the present time. The German shipping com- 
panies have not been following the festina lente policy in 
the matter of new steamers. They have been making 
so much haste in this respect that the future is not 
devoid of apprehensions that sound financial considera- 
tions have been neglected, to the ultimate detriment of 
these undertakings. It is said that the working expenses 
of the large and fast ocean liners are barely more than 
balanced by the receipts; but what is to be thought of 
the condition of the freight steamers in view of the 
decline in the rates of freight of from 40 per cent. to 
50 per cent.? In addition to this, the position of affairs 
is aggravated by the lying idle of some German vessels, 
the number of which it would be difficult to ascertain at 
the moment. All these reasons, combined with the 
general depression prevailing in the iron and _ steel, 
engineering, and other trades in Germany, and the 
distrust manifested in other countries at the proposals 
contained in the new Tariff Bill, do not afford a pleasant 
outlook for German shipbuilding in the near future. It 
is, moreover, to be feared that some of the shipping 
companies have increased their carrying capacity far 
beyond the demand, and as they have yet to raise 
additional capital to the extent of two or three millions 
sterling to pay for these additions to the fleets, the future 
prospects of builders are not of an encouraging nature 
at the present time. 








THE MUNICH SURFACE-CONTACT TRAMWAY. 
No. II. 

CoNnTINUING our description of the electric connections, we 
must refer back to Fig. 1,in which the progressive automa- 
tic action is as follows :—At the instant, represented in the 
diagram, the skate C is in contact with the two studs S, 
and §,, and the car motors are taking current through 
both of these and the switch contacts s. s,, which are 
closed, the magnets M, M, being both excited, and the 
magnets m., m, both idle, so that the levers 7, 1, are 
raised by their springs or weights, and the short circuits 
a, 7, both opened. The shunt from T. through M,, mag- 
netises the auxiliary magnets m, and m;, holding the 
levers L, and L; securely in the positions which keep 8, 
and s, open, while the levers /, and /; are held down, so 
that contacts are made for the shorts circuits 7, and ¢o;. 
No current, however, flows through these short circuits, 
the terminals T,, T; being neither of them connected to 
high potential. 









and throws the whole down current from §; to T; through 
the main magnet M;, which, becoming now excited, pulls 
over the main lever L;, since the magnet m; no longer 
holds this back. Thus the main contacts; is closed, and 
current now flows from the supply main P up to§,, and 
thence through the skate to the car motors. The current 
through C §,; to T; which is at this instant reversed, is a 
small one, because of the fine wire resistances inserted in 
the shunt circuit. Contact is made at the surface stud 
before any main current runs through it. The main 
current contact is made in the switch-box. 

The six switches 2 to 7 are now in every respect in the 
same condition as were the six from 1 to 6 at the begin- 
ning of the period considered above. By repetitions of 
the process described, this condition advances automati- 
cally with the progress of the car along the line. The 








Fig. 4—PART OF SWITCH 


progression may be in either direction along the line 
without any alteration of the switch apparatus. Each 
switch apparatus has inserted in it a resistance which 
makes the current } ampére under 500 volts; that is, the 
power needed to work each active switch is } kilowatt, 
and as two are taking current at each instant, the power 
thus spent per car is } kilowatt. 

A minor criticism upon the system may be here stated. 
The above explanation of the action makes it clear that 
the supply of current to the motors through stud S, has 
ceased a measurable interval of time before the supply 
through §; begins. Throughout this small interval the 
whole working current passes through §,, and, if the lead 
from s, to S, be sectioned for half current only, it is 
100 per cent. overloaded for this fraction of a second. 
The criticism is a smal] and non-damaging one. The 
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Fig. 3-E€URFACE 


same way upon the apparatus at 2 and 6, which are at 
this instant in precisely the same condition as those at 
land 5. All four, the pair 1 and 2 behind the car and 
the pair 5 and 6 in front of it, are now in the same 
condition. 

When the car has advanced so that C touches §S;, there 
is still contact between C and §;, the skate being made a 
little longer than two stud spacings. On touching §; this 
stud is raised to high potential through the skate, and 
therefore from T; there flows a current through «; to the 
auxiliary magnets m; and m; and thence to earth. M,; is, 
however, for the moment still unaffected, the shunt 
current 5 being almost wholly passed through the short 
circuit. The magnet m; being now excited, the lever J; is 
drawn down and the short-circuiting contact 7; is made, 
thus preparing the switch apparatus 7 and bringing it into 
the same state of readiness as that to which 6 has already 
been brought. 

At the same time, the magnet m., being now excited, 
this draws down the lever 7, and closes the short circuit 
¢,. This deprives the magnet M., of current, which thus 
gives up its grip of lever L, and allows m.,, to pull over L,, 
and break the main contact s,. At the instant of this 
break current ceases to flow from S., to the skateC. The 
potential gradient is reversed, and for the next small 
fraction of a second current flows from C through S, toT;. 
From T,, it flows in the same direction, and of the same 
magnitude, as before through c,, and thence to m, and m;, 
the levers 7, and /; being still held magnetically. This 
ceases, however, as soon as the skate end leaves the stud 
S,. As it does so, the above reverse current, which is 
small because it passes through considerable resistances, 
is broken, the break occurring at the surface stud. The 
main current break occurs in the switch-box earlier by 
an interval of time depending on the length of the skate, 
upon the speed of the car, and upon the pao with 
which the levers of the switch are pulled over by the 
electro-magnetic attractions. 

As soon as the surface break takes _ the magnets 
m, and m; are demagnetised, and the levers /, and J; are 
raised. This throws switch 1 into wholly neutral .con- 





dition. It atthe same time breaks the short circuit o; 





The shunt from T, through M, acts in precisely the | 





CONTACT STUD 


overloading of a wire with current refers to the risk of 
over-heating. The heating takes time—it is a matter, 
not of ampéres, but of watt-seconds—and if the overload - 
lasts only for a fraction of a second, it requires an enor- 
mous overload to create risk of damage. Indeed, seeing that 
the leads from the switch-boxes to the surface studs in a 
tram system of this sort are at work only each for a 
second, or perhaps less, at intervals of several minutes, 








Fig. 5-COMPLETE SWITCH 


the ordinary rules for sectioning do not rationally apply 
to them, and it may be a profitable question to consider 
whether the cost. of the system may not be legitimately 
reduced by a considerable, yet safe, reduction of the 
branch sections below those ordinarily used for the same 
current continuously maintained through comparatively 
lengthy time periods. 

Certain safety appliances embodied in the Munich 
design will be mentioned lower down. 

Fig. 3 shows in transverse and end sectional elevatiors, 
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and in plan, one of the surface-contact studs with its | is connected to the skate, sends current through the two 
setting. The stud is of hardened cast steel. It is let | studs in contact to the magnets M, and thence tu earth by 
into a granite block, msasuring 10in. by 13}in. wide and | the four magnet coils m. The magnets M pull over the 
10}in. deep. This block rests on a cement bed in a sheet | two levers L, and communication with the main is thus 
iron box trough. This is bolted to a transverse steel | established. The battery requires very small capacity, 
sleeper which is hung by I section distance pieces of the | and in order to obtain the voltage needed in small bulk, 
proper depth from the longitudinal rails. On the end of | the battery is made up for 20 volts, and this is transformed 
the sleeper is bolted a coupling muff, from which the lead | to 499 or 500 volts by asmall rotary transformer mounted 
is taken to the centre and up to the stud through a vertical | on the car and driven by the battery itself. 

hole bored in the centre of the stone. The block, sleeper,| At Munich two new forms of collecting skate have 
muff, and connections are all finished and finally fixed| been used. One consists of a chain having long, flat 
together in the workshops, the only work done in situ | links and close joints. The other is a wire-brush collector 
being to clamp the whole to the underside of the two rails. | of the proper width, and about 24ft. long. Both, and 





The binding to the rails is very solid, and keeps the stud 
rigidly in its true central position and at its true 
relative level, which is about Ijin. above rail surface. 
Fig. 4 shows one of the switches partially dismounted, 
and Fig. 5 shows it in completed form. The magnets M 
and m are both horseshoes, and are mounted on the wall- 
plate so that the pair of poles of each magnet lie at 
diagonally opposite corners of a square. The cores stand 
horizontally, and the armature lever L, which is shown 
detached in Fig. 4, is pivoted on a horizontal pin at the | 
centre of the square. Its pole pieces are attracted | 
alternately to one and the other pair of diagonally-placed | 











Fig. 6B—SWITCH BOX 


cores. These cores project beyond the solenoids, and the | 
lever lies between them, oscillating between them by a | 


throw-over through quite asmall angle. The main contact | 
is made by a couple of carbon blocks, one fixed in an up- | 
ward horn extension of the lever, the other fixed in a | 
bracket from the wall plate. The auxiliary lever J is | 
acted on by one pole only of the magnet m. It lies | 
horizontally under the square of four poles, and is drawn | 
out of contact by its own weight instead of by a spring, | 
as represented in the diagrams Figs. 1 | 

Test apparatus rigged up in the Schuckert works at | 
Niirmberg has kept a series of the switches constantly | 
making and breaking contact under full current for many 
months. After between 50,000 and 60,000 makes and 
breaks, the carbons and all the apparatus were reported 
to be still in very good condition. 

The wall plate of each switch is pushed into and held 
by a spring clamp on the wooden inside lining of the cast | 
iron switch-box, which is shown in Fig. 6. This box, | 
holding thirty switches in three tiers, is of considerable | 
size, especially as a hollow space is left between its out- | 
side walls and its wooden lining. It is large enough for | 
a man to standin it. It has a double-top cover, designed | 
to make the}interior absolutely water and damp-proof. | 








more particularly the latter, are reported to have given 
good results. Further improvements in this part of the 
construction of surface-contact trams are by no means 
improbable. 

At the two ends of the car beyond the ends of the 
collector are fixed two “‘short-circuiting” brushes which 
sweep the studs as they pass. When either of these 
brushes touches a stud it establishes direct conducting 
connection between the stud and the rails, so that, if 
through failure of a switch a stud remains electrified after 
the collector has left it, a short circuit from supply main 
to rails is established. This short circuit is made to 
operate an automatic safety 
cut-out switch which cuts out 
the whole section. One of these 
cuts-out is attached to the sec- 
tion commanded by each distri- 
bution box. It becomes locked 
on coming into action, so that 
the section cannot be connected 
again until the whole of the dis- 
tribution switches on the sec- 
tion have been opened. It is 
placed in a wall box, above 
ground, opposite the distribu- 
tion box, as seen in Fig. 7, and 
can be opened only by a special 
key. 

Independently of these safety 
brushes, the same magnetic cut- 
out is brought into operation if 
three successive switch main 
contacts (s) are at any time simultaneously closed. 
It has been explained that, in normal working, s, 
is opened before s; is closed. If, through imperfect 
action, s,, remains closed when 3; is also closed, the whole 
section is disconnected from the supply main. If, on the 
other hand, the imperfect working, while leaving s, 
closed, also fails to close s;, the successive working of the 
series of switches is interrupted, and the car ceases to 
receive current and comes to a stop, unless it be on a 
down grade sufficient for running by gravity alone. 

The automatic cut-out is double-wound, a current 
through either winding bringing it into operation. The 
one comes through the action of the short-circuiting 
brushes; the other through that of the last described 
safety appliance. 

With these safety appliances the system is reported 
after twenty months’ regular working at Munich, in a 
street that is said to be particularly muddy and badly 
paved, to be immune from danger through studs being 
left charged behind the car. This is the single point of 
danger attached to surface-contact trams; in other 
respects they are free from the risks occurring with over- 
head and slot trams. Surface-contacts have over all 
others the great advantage of leaving the appearance 
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Fig. 7—DISTRIBUTION 


Fig. 7 shows in plan and section the disposition of this 
box with regard to the tram line and the leads to the sur- 
face studs. The box in this case is sunk below the level 
of the foot pavement. Another form of box allowing it 
to stand above ground and giving access by a hinged 
side door, would, in permissible situations, have superior 
advantages. 

It will be noticed that it is unnecessary that the car 
motor should take any current in order to keep the 
switch apparatus working. This results from its being 
operated by a shunt taken to earth from a point outside 
the car. Thus the car may stand still or may run down 
hill or against the brakes without current, and it will still 
find the surface studs automatically prepared to supply 
current to the motors. The use ofa shunt also makes 
the correct working of the switches independent of 
leakage from the electrified studs to the rails, or even of 
any absolute short circuit between these. 

When the car, however, is run from a place where the 
studs and switches have not been established—as, for 
instance, from an overhead line on to a contact-stud line, 
as in Munich, or after a cessation, from any cause, of 
supply to the main—the switches under the car must be 
energised from an external source. For this purpose the 
car carries a small accumulator battery, which, when it 
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of the streets and roads absolutely unaltered and the 
surface absolutely unobstructed. In the Schuckert plan 
of construction it appears probable that the cost in 
annual repairs must be much less than in any overhead 
or slot system, or in any stud system in which the 
switches are buried underneath the track. It is stated 
that prolonged observations prove that the loss by leak- 
age, even in wet, muddy, or snowy weather, is no more 
than with an overhead line. The total cost of installa- 
tion is stated by Messrs. Schuckert to be about double 
that of overhead-lines with steel poles, but to be much 
less than that of a conduit and slot line. The system is 
in its infancy, and it may be hoped that there is room for 
further improvement in the direction of lower first cost 
and, perhaps, also in some of the working details. If it 
be true that the leakage losses are really so small as to 
be unimportant, then, with the gradual perfecting of 
constructive details that always follows a first success, 
there appears to be a great future for the system, be- 
cause of all systems the surface-stud system is undeni- 
ably the most acceptable to the public if questions of cost 
do not determine the choice. 
In a subsequent issue we will give diagrams explainin 

the electric action of the safety appliances mentione 
above, and others giving graphic records of current con- 


ee 


sumption, which strongly support the contention that the 
current leakage is no greater than with an overhead line, 

It may be of interest to note that a recent report made 
on the system by an Eaglish engineer expressed doubt 
regarding its suitability for our English climate, on 
account of the damp of our fogs, mists, &. Messrs, 
Schuckert have answered this adverse criticism rather 
neatly, by placing one of the switches in a tank of water 
at the Glasgow Exhibition, where all the world can gee 
it working regularly and well, fully and permanently 
immersed in water. Of course a small leakage takes 
place necessarily through the water, but it does not in 
any way affect the certain action of the mechanism. It 
must be remembered, also, that these switches are, in 
practice, ranged in a box that is made quite water-tight 
and even air-tight. 

Another English engineer thought that there was too 
much sparking at the surface studs. This objection was 
valid in respect of the first arrangement laid down in 
Munich five years ago; but, as explained above, in the 
present arrangement the current is broken at the switch, 
and not at the street surface, so that any but very trifling 
invisible sparking is impossible. 

One further remark is needed to do justice to the sys. 
tem. The above description of the automatic progression 
of the switch action might possibly make it appear that 
the mechanism of this action is complicated, and there- 
fore liable to derangement. This, however, would be a 
superficial and incorrect criticism. The apparent com- 
plication lies solely in the slight difficulty in mentally 
following the action, and the slightly tedious explanation 
of this action needed to make it clear. The actual 
mechanism itself is simplicity itself; it has only two 
moving parts mounted in the most ordinary manner. It 
should also be remembered that, the switches being 
grouped in one box, the wire connections between them 
are all quite short, and can all be overlooked as a whole 
at a single glance. 








IRON FOUNDRIES AND FOUNDRY PRACTICE 
IN THE UNITED STATES. 
(By our Special Commissioner.) 
No, Vl 
PART IIL—FOUNDRY WORK. 

In the foregoing part of this paper the writer has de. 
described in detail the construction and equipment of a 
number of individual American foundries of different 
classes, making varied kinds of work, from small tools 
and detail parts of machinery to heavy engine castings 
weighing 30 and 50 tons. It is now intended to deal in 
general with methods and appliancesemployed in foundry 
work. Naturally, the beginning is made with pig iron. 
A good supply of this material is kept in stock, and is 
usually stacked in piles about 15ft. long and 5ft. high, 
each wagon load being piled separately. The ends are 
first built up by laying pigs across each other to form a 
square pile, after which the intervening space is 
filled in. 

A.—METALLURGY IN FOUNDRY PRACTICE, 

One of the most important items of the work of the 
foundry management is the purchase of the proper grades 
of pig iron, the grading of the stock, and the selection of 
the proper grades for a cupola charge which will make a 
mixture which will produce the quality of iron best 
adapted to the particular character of the casting to be 
made. Rule-of-thumb methods have long held sway in 
this field. Iron has been purchased largely by brand, 
each brand being known—or supposed—to be of a 
certain—but unknown—chemical composition, and suited 
for certain work, while the grading was done by the 
appearance of the fracture of a broken pig. The method 
of purchasing by brand is correct enough as long as the 
supply is obtained from one furnace, and as long as the 
work continues of the same character. But when a 
different character of work has to be cast, there is trouble 
in finding the right mixture. In the same way, should 
the furnace from which a certain brand is habitually 
purchased be closed down, or be unable to fill the 
order, then considerable trouble comes in finding another 
brand of approximately the same quality. 

These rule-of-thumb methods still hold sway to a con- 
siderable extent, but it is now well understood by the 
more advanced foundrymen that the science of metal- 
lurgy is at the bottom of this part of foundry work, and 
that by following the lines indicated by a study of this 
science, great improvements may be made in the quality 
and economy of the work. The so-called ‘ practical 
man ” is now no longer the oracle and authority that he 
has been in the past. This does not imply any slur upon 
these men. Their knowledge was, in most cases, wide 
and accurate; but it was based on observation and 
intuition, and not upon any scientific basis known to 
them. In consequence, they were frequently at a loss to 
solve a new problem, being unable to reason out the 
matter, or to analyse it scientifically. In some few casts 
a so-called “ scientific man” hasbeen put in charge, and 
has made worse mistakes and failures than the “ practical 
man,” owing to an ignorance of methods of working and 
details of practice. The efficient foundryman must 
understand the theory and science of his work, and also 
the practical side of it. In the best modern practice this 
combination is effected in one man, or by two mcn 
working in harmony—one making a speciality of the 
theory and the other of the practice, but each one know- 
ing sufficient of the limitations of his own sphere and the 
possibilities of that of his colleague to prevent friction 
due to narrow-minded ideas or mere prejudices. i 
The questions of grading pig iron and of making 
mixtures of pig irons for foundry purposes were dealt 
with in Part VI., &c., of the series of articles on ‘‘ Cast 
Iron Pipe in the United States,” in Tue ENGINEER of 
May 3rd, 1901. It is now generally recognised that the 
quality of the pig cannot be accurately determined 





by the rule-of-thumb method of judging simply by the 
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efracture. Individual men may be very 
= sary . phe by fracture, but there is no scientific 
oan for and no reliability in the method. A chemical 
analysis is the only sure and reliable method, but in con- 
nection with the analysis the appearance of the fracture 
furnishes additional information. In view of these facts 
and of the growing demand for pig iron analyses, some of 
the furnaces now grade their product exclusively by 
analysis. As an example there is given herewith a copy 
of the sale card of one of the large dealers, which bears 
the statement—‘‘ Graded by analysis, regardless of 


fracture.” 
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This system gives a fair idea as to the strength, softness, 
shrinkage, and scrap-carrying properties of the several 
brands. These ‘furnace analyses,” however, are not 
always to be accepted as wholly reliable, and Mr. Field 
remarks that many makers of pig iron really know little 
about their product and its possibilities. Thus, for a 
certain brand of high-silicon iron, the analysis gives the 
silicon as 0°8 to 0°12 per cent., and the carbon as 0°4 to 
0°5 per cent. But, ‘from the nature of cast iron, nothing 
short of an electric furnace or a miracle could produce any 
such iron.” Comparatively few brands run as high as 
5 per cent. total carbon, even in exceptional cases, and 
then the silicon is always less than 1 per cent. 

Another writer, Mr. J. A. Murphy, says that some 
furnaces seldom give an analysis unless it is demanded, 
and in some such cases—after numerous requests—an 
analysis such as the following is furnished: ‘‘ Graphitic 
carbon, 3 to 4 per cent. ; combined carbon, 0°25 to 0°65 
per cent.; silicon, 2 to 3 per cent.; sulphur, 0°01 to 
0-023 per cent.; phosphorus, 0°40 to 1°60 per cent.; 
manganese, 0°50 to 0°70 per cent.” This, of course, is 
practically useless, and, as Mr. Murphy remarks, ‘‘ Who 
could put up a reliable mixture from such an analysis? ” 

The best practice is to purchase by specifications 
prepared by the purchaser, oron reliable analysis. In this 
way the purchaser gets what he wants, and the responsi- 
bility of the maker ends when the material is accepted. 
Under other conditions, however, if the purchaser has any 
trouble with his castings, from whatever cause, he is 
quite likely to at once put the blame on the pigiron, and 
complain to the maker that the iron was of poor quality 
or was not of the character ordered. The maker may 
know very well that the failure was due to defective 
work at the foundry or to other causes beyond his control, 
but as it may be difficult to prove this, and not wishing 
to offend a good customer, the furnace man or dealer 
accepts the situation and makes good the loss. 

It has already been shown that the mere “ practical” 
man, with no scientific knowledge—and perhaps a con- 
tempt of such knowledge—is not competent to fill the 
requirements for modern high-class foundry work. In 
one particular case, an engine firm began making a 
speciality of gas engines and ammonia work, and the 
foundry was called upon to produce the cylinders of the 
necessary denseness of texture. The troubles and failures 
were most serious, the losses being frequently 20 per 
cent. of the day’s work in castings weighing 120 lb. to 
180 lb. The man in charge had nothing but experience 
and guess work to go upon in making his mixtures ; but 
the company gave him a free hand and supplied him 
with everything he called for in the way of special 
brands of pig iron, special sand, &c. Matters continued, 
however, without improvement. An experienced chemist 
and foundryman was engaged, and after investigation 
he specified an analysis for a mixture suitable for the 
particular castings required. This did not improve 
matters, and the cupola man still continued selecting his 
pig iron by fracture and guess, and the situation became 
very serious. In this emergency the expert was con- 
sulted, and advised the employment of an experienced 
mixer, who would have the pig iron sampled by analysis, 
and make his mixture in accordance with the analysis so 
as to produce an iron which would meet the analysis 
specified by the expert. This was done, and the trouble 
ceased, the castings being close and free from flaws, 
while failures and lost castings became exceptional. 

The Milwaukee Harvester Company, whose foundry 
has already been described, was one of the pioneers in 
introducing this system. When the laboratory was first 

installed and mixing by analysis was commenced there 
was considerable opposition on the part of the foremen 
and others. In one instance the foreman predicted a 
failure if the specified mixture was used, but the 
managers insisted upon it and were rewarded by a 
success which effectually silenced prejudiced opposition. 
_ To ensure the best results for this system the pig iron 
is not the only element to be considered, but the com- 
pean of the coke, limestone flux, sand, &c., must also 
¢ known and considered. The work cannot properly be 
entrusted to a chemist who is simply an inaloet for 
while such a man may be able to make the most careful 
and accurate analyses, he does not comprehend the 
practical relations of these analyses to one another, or 
their relations to the practical processes of manufacture. 
Thus, in the case of failure or breakage, the analysis alone 
will not necessarily show the reason of the failure, and 





the investigator must be competent to consider the prac- 
tical application of what the analysis does show. Where 
chemical analysis fails physical tests must be made. If 
the breakage has occurred in a completed machine it 
may be necessary to investigate the usage of the machine 
to determine whether the breakage has any proper 
relation to the quality of the iron used. 

In a paper on “ Foundry Metallurgy,” read at the 
annual convention of the American Foundrymen’s 
Association in June, 1901, Mr. Herbert E. Field discussed 
the question whether it pays to introduce chemistry as 
a branch of foundry practice. It may sound well to 
say that a metallurgist is employed, or that the iron 
is mixed by chemical analysis, but the important ques- 
tion is, “* Does it pay?” This he answers broadly by 
saying that he has yet to hear of a foundry that has 
given the method a fair and thorough trial, and then 
relinquished it. But good judgment must be exercised 
in this, as in any other branch of the work. A 
foundry melting ten tons a day can hardly expect 
to maintain an expensive laboratory and a high-salaried 
expert. Nor can a small laboratory with a metallur- 
gist or chemist of small experience make a showing of 
appreciable value in a large foundry. The following is 
an important quotation from the above-mentioned 
paper :— 

Furnace men admit that foundries buying on specified analyses 
are getting the best of the product turned out from the furnaces. 
All furnaces make more or less poor iron, and this is very apt to 
go to the one who buys without specification. If you did nothing 
but to have a competent metallurgist furnish you with analyses 
best fitted for your work, and to insist that the furnaces send you 
iron which would fulfil these analyses, you would surely get a much 
superior quality of iron. The ability to make use of that grade of 
iron which can be bought cheapest at various times enables a 
laboratory to add much tothe creditside of the ledger. Thefounder 
who is confined tothe use of oneof two brandsof iron, and who cannot 
profit by a low price quoted on some other iron, is certainly ata dis- 
advantage in competition with a founder, who by use of his 
chemical methods can buy at the best prices the market offers. 
Irons frequently run better than specified, and an analysis of the 
iron as delivered in the railway wagon shows that it will carry more 
scrap, or more of a cheaper grade of pig iron, which may cause a 
considerable saving on that lot of iron. 

Other arguments in favour of the laboratory are :—The knowledge 
that a uniform product may be expected from your cupolas, the 
assurance that you will have no complaint from your customers, or 
from your machine shop on account of hard castings, and the saving 
which comes in machining these castings. The modern foundry 
now, more than ever, is called upon for castings to answer rigid 
specifications. Many foundries are compelled to reject such orders 
or have the castings made by others. Castings which willin every 
way answer the most exacting tests, formerly required of air furnace 
charcoal iron, can now be made from a cupola, by the use of 
analysis, at a cost exceeding but very little that of our ordinary 
castings. If the founder of cast iron hopes to hold his own against 
his steel competitors, he must be in a position to offer the best 
quality at a moderate price. 

It is possible to have two irons of identical analysis, and yet 
of a very different physical structure. This statement is one 
most frequently brought forward by those who oppose the mix- 
ing of iron by chemical analysis but this fact shows that a more 
thorough education is necessary concerning the conditions sur- 
rounding the melting and casting of iron. It is a fundamental 
truth in the formation of all compounds that reactions take 
place along certain definite lines. If, then, two irons of identi- 
cally the same analysis and different physical properties can 
exist, there must be a reason. This reason lies partially in the 
inability of chemical analysis to distinguish between the different 
allotropical forms of the same substance, For example, we have 
the diamond, graphite, and amorphous carbon, all of entirely 
different physical properties, yet when treated by chemical 
methods, all give the one element—carbon. Silicon is known in 
two, and possibly three, modifications, as are also sulphur and 

hosphorus. In fact, the very elements with which the chemist 
oe to contend in cast iron are the elements subject to such 
modifications, The difference in condition of these elements is 
wholly due to differences in heat treatment, hence the varia- 
tion in physical structure in two irons of the same analysis must 
also be due to differences in heat treatment surrounding their 
formation, 

Many brands of charcoal iron are now readily duplicated in 
those of the coke furnaces, This is especially true of those grades 
advertised for their high tensile strength. A combination of coke 
iron can generally be made by analysis, which will exactly dupli- 
cate this charcoal iron. It is more difficult to duplicate the 
higher carbon irons used in the manufacture of railway car 
wheels, but even this has been equalled by the coke Bessemer 
which is used for malleable purposes. The chief difference between 
the charcoal and coke iron with apparently the same analysis, is in 
the condition of the carbon. This is the same difference that 
exists between a piece of white iron properly annealed and one 
over-annealed. You can heat and plunge the former and change 
the free carbon back to the combined state, but if the graphite is 
sufficiently deve!oped, as in over-annealing, heating and plunging 
have no effect upon this form of carbon. In other words, the 
carbon in our coke iron is generally in a further developed graphitic 
state. The use of iron pig beds instead of sand will in a measure 
overcome this difference, and in this statement may be found the 
true advantage of the iron moulds over sand moulds for furnace 
pig beds. The mere fact that charcoal or coke is used in melting 
or reducing the ore to the pig does not signify that the irons will 
be different. The higher prices commanded by charcoal iron 
enable a more careful selection of ores than is possible with coke 
iron, 

If one is using Bessemer iron only, and is making but ore line of 
work, and if he is so situated that he uses the product of a single 
neighbouring furnace, in such a case the silicon and sulphur 
analysis may be sufficient guides in mixing his iron. The per- 
centage of silicon and sulphur necessary to control irons of one 
kind will be wholly unsuited for those of another kind. An instance 
recently brought to my notice will perhaps make this clear. A 
chemist went from an eastern foundry where Virginia and 
Alabama iron had been used, to a foundry in a different section 
of the country where northern pig was — melted. While 
awaiting the arrival of a carbon a ape e analysed the iron 
for silicon and sulphur. He made his mixtures with the same 
percentage of these elements that he had formerly used with such 
good results. His iron came soft, kishy, and full of blow holes. 
It appeared to be right as it came from the furnace, but it soon 
became thick ; feeding rods were covered with a kish-like com- 

und. ‘This caused no end of trouble. Upon analysis of these 
irons for carbon, they were found to run much higher than any 
tbat he had used in the east, and he was obliged to greatly reduce 
the silicon before this difficulty was overcome. Had he made the 
analysis for carbon first, he would have avoided this difficulty and 
saved much expense, 

No one can give the percentage of silicon and sulphur necessary 
without knowing the nature of the work, the quality of the iron, 
and the amount and the kind of scrap, All these influence the 
amount of silicon necessary for different mixtures, 


As bearing upon this same fundamentally important 





subject, the -writer gives the following quotation from a 





paper on “The Value of Mixing by Analysis,” by Mr. 
James A. Murphy, which also was read at the same 
convention of the American Foundrymens’ Associa- 
tion :— 

It is not a hard matter to learn how to mix by analysis, and 
foundry owners should insist on their foremen having that know- 
ledge, for without it at the present time they are not competent to 
be foreman. When buying irons, foundrymen should insist on the 
furnace furnishing a full analysis, and also insist on the coke 
manufacturers stating the sulphur content of each car load of coke. 
This, of course, applies to the smaller shops, which cannot afford to 
keep a laboratory of their own, and whose volume of business is 
not sufficient to warrant them in buying entirely on specification. 

Silicon and sulphur seem to be all that some furnaces care to 
furnish, Those, of course, are very important elements—the most 
important in putting up a mixture—but a knowledge of the carbons 
and the proportions in which they exist in pig metal is desirable in 
mixing for high-grade work. Of course, some foundries can use 
anything that they can pour out of a ladle in their castings, but it 
is only to “~— high-grade work that I refer. 

Coke can made and furnished in quantities with sulphur 
running below 0°75 to large foundries that have a laboratory and 
buy on specification, but to those who cannot afford such things a 
coke running from 1°00 to 1°50 per cent. in sulphur may be sent, 
To get good machinery castings with such coke requires the nicest 
manipulation of mixtures and cupola practice, and then there is 
more or less loss on this account. 

Large and small foundries should buy their iron and coke on 
specifications and reject what does not come up to them. If this 
were done universally, the ‘‘ ovens” would use greater diligence in 
keeping down sulphur and would send out less burnt and slaty 
coke to cause trouble and dirty castings. 

Many good foundrymen of the old school are under the impres- 
sion that mixing by analysis is a ‘“‘ hobby,” and the knowledge of 
metallurgical chemistry a superfluous attainment. The sooner they 
overcome this idea the better. Mixing by analysis is the only 
correct and reliable way to get desired results, and the sooner 
it is universally adopted the more uniformly good will be the 
castings made. 

There are many who complain that they cannot get the fore- 
men to mix by analysis, and that the chemist is not practical 
enough. It is very true that the general run of foundry fore- 
men are entirely ignorant of such things, but the reason lies in 
the fact that until recently there has nm no demand for such 
men. There are many young moulders studying metallurgy at 
the present time, and from their ranks will come the foundry 
foremen of the future. The tact and knowledge of the new school 
are sure to supersede the rule-of-thumb methods of the old school. 

It may interest foundrymen to see my method of recording pig 
iron shipments, and I therefore give an extract from the receiving 
books. While this may look very incomplete, nevertheless it fur- 
nishes the information requisite to put up a mixture very 
quickly :— 





| } 
Car No. Date [fie Brand. Grade.| Si. | 8. P. Mn. 


Rec'd. |No. | 

















1,382 Jan.8 | 3| Seneca 5 |1-73| -019| -30| -60 
8,240 | Jan. 27 | 14 aa 4 |1-90/| -019  -31| -60 
9654 Feb.3 | 6 Hubbard 38 | 2-52) -018 | -40 | -50 
10,968 Mar.8 | 1 Globe* — |60)/ — —  — 
9,240 April 13} 7| Rockwood 1 | 3-00) -02 1-50 -30 
50,864 | Mar.10| 8 | Cherry Valley 5 /|1-75|-018 — — 
126,880 | April 20) 13 Hubbard 2 |2-80)-011 — — 
42,068 Mar.19;| 4 Seneca 4 1-40 -018 — — 
60,844 Jan. 28/16) Ashlandt — (550); — | — — 
Buffalo 1 -20 


90,017 Feb.9 | 9 


3-15 | -01 | -6 -2 





There are three courses open to foundries wishing to 
avail themselves of the resources of metallurgy :—First, 
by using the analyses furnished by the blast furnaces ; 
but while this is better than relying upon the appearance 
of fractured surfaces, the reliability of such analyses is 
considered open to question, and has already been noted. 
Second, by the employment of a competent metallurgist, 
with a suitably equipped laboratory, and with sufiicient 
assistance to enable him to assume the entire care of the 
work. This method is meeting with excellent results 
in the large foundries of important machinery and manu- 
facturing works. These large concerns have their physical 
and chemical laboratories, and purchase all their supplies 
on specifications, so that they have some assurance of the 
quality of their raw materials and their products. Third, 
by the joint employment of « metallurgist by a number of 
foundries. This method has been followed with some 
considerable success. It saves in the expense of the 
laboratory, and also to a certain extent in salaries, for 
chemists—to make the analyses—can be obtained for 
much smaller salaries than skilled metallurgists. A well 
equipped laboratory in charge of one such skilled metallur- 
gist—who is not hampered by the details of analytical 
work—should be able to manage successfully the 
technical affairs of several foundries, as well as of the other 
departments of the works. 

In one such case, each firm in the syndicate gets a 
copy of the result of the chemical analyses and physical 
tests of every individual heat. Each foreman thus knows 
the next day just what grade of iron was turned out, and as 
all bad castings, defects, &c., are recorded, the record 
furnishes valuable information in regard to the influence 
of certain metalloids. The laboratory in question is in 
charge of Mr. W. G. Scott, and is very completely 
equipped. Itis entrusted with the specifications, tests, 
analyses, and other investigations, not only for pig iron, but 
for steel, cast iron, brass, coke, paint, sand, belting, boiler 
tubes, and all other materials used in the various works 
which combine to support the laboratory. All the 
materials are purchased under standard specifications. 
In many cases great economies have resulted from the 
special investigations conducted at the laboratory. 








THE MaTHOT PRESSURE RECORDER.—This instrument was 
illustrated in our last impression. We are requested to state that 
T.S. M’Innes and Co., Limited, Clyde-place, Glasgow, are the 
sole agents for Great Britain, the Colonies, and Japan. 

Victoria University, LivERPOOL: SYLLABUS OF PAPERS.— 
October 15th, 1901, President’s Address, Professor Hele-Shaw, 
LL.D., F.R.S.; October 29th, ‘‘ The National Physical Laboratory,” 
Professor Wilberforce, M.A.; November 12th, ‘‘ Electrical Safet 
Appliances,” Mr. P. H. Powell, B.Sc.; November 26th, Miscel- 
laneous contributions; December 10th, ‘‘The Casting of a Screw 
Propeller,” Mr. J. F. Gill, B.Sc.; December 13th, Joint meeting 
Physical and Engineering Societies, Professor Ewing, M.A., B.Sc., 
F.R.S.; December 14th, annual dinner; January 14th, 1902, 
‘Electrical Haulage on Canals,” Mr. E. W. Marchant, D.Sc., 
A.M.I.E.E.; January 28th, ‘Oil Motors,” Mr. F. Rogers, B.Sc.; 
February 11th, ‘‘Coal Mining in England,” Mr. H. M. Hance, 
B.Se.; on 25th, ‘‘Rapid Steam Raising,” Mr. G. W. 
Worrall, B.Sc.; March 11th, ‘‘ Water-tube Boilers,” Mr, J. Okill, 
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NAVAL GUNNERY. 
By Rear-Admiral S, EARDLEY-WILMOT. 


THoveH the principal object of a battleship or cruiser 
is not only to carry guns but also to use them efficiently 
when required, it is curious that this has not in the past 
received full recognition, at any rate in our own Navy. 
I therefore read with satisfaction, though tinged with 
doubt, in ‘‘ Notes on Naval Progress for 1901,” issued by 
the Naval Intelligence Bureau at Washington, ‘The 
question of good shooting is now regarded as of para- 
mount importance by every nation which possesses war- 
ships. Naval battles are decided by the accuracy and 
rapidity of firing more than anything else.” Strange 
though it may seem, there has been from time 
immemorial a prejudice against gunnery in the minds 
of a majority of our officers, who, for some obscure 
reason, long considered it incompatible with the other 
attributes of a seaman. I vividly remember, as the 
gunnery lieutenant of a ship, the astonishment of the 
navigating officer—one of the old school—at my bringing 
our cutter in first at a sailing regatta. He did not think 
that any gunnery Jack could be a sailor in the sense of 
a knowledge of masts and sails. Whether it was equally 
strong in the time of Nelson I do not know, but gather 
there was some reason for the memorandum issued to the 
Mediterranean fleet by Sir John Jervis, afterwards Lord 
St. Vincent, when he took command in 1795. ‘ He had 
observed that in all warfare where artillery is used the 
greatest successes were found on the side of the best 
gunners; and also that ofall exercises, those that seemed the 
most important—namely, the military drills—appeared to 
him to be the most neglected. It is of the first importance 
that our crews should be perfect in the use of their guns. I 
therefore wish that every day, whether in harbour or at sea, 
a general or partial exercise should take place on board 
every ship in the squadron.” Under his strict and 
vigilant supervision the gunnery of our ships much 
improved. It was in rapidity of fire that our seamen 
excelled, due to their physical strength and activity. 
When ships engaged at pistol shot, or even closer distance, 
minute accuracy of aim became of minor importance. 
Every shot told, and as one of the French naval historians 
has recorded that their best served guns only fired about 
one round every three minutes to the English one per 
minute, we can realise the effect of half an hour’s 
cannonading in those days. Unfortunately, when no 
longer under the eye of a man like Jervis, captains 
relapsed into their old attitude of indifference to gunnery, 
so that on meeting an equally brave and better trained 
enemy on the other side of the Atlantic in 1812 we lost 
several single-ship actions. In his history of that 
war Theodore Roosevelt says, “‘A continuous course 
of victory won mainly by seamanship had made the 
English sailor overwhelmingly self-confident, and caused 
him to pay little attention to manceuvring or even to 
gunnery. While the American seamen were constantly 
firing at marks, the British seamen, except in particular 
cases, scarcely did so once in a year. Many captains 
never put a shot in a gun until the enemy appeared ; 
they employed the leisure time of the men in handling 
the sails and decorating the ship.” A notable exception 
was the Shannon. Sights were fitted to her guns, an 
the crews exercised at them every day. They also fre- 
quently fired at a target. The reward was reaped when 
they met the Chesapeake. These smooth-bore iron guns, 
with their wooden carriages, were most crude appli- 
ances for projecting shot. They gave frightfully 
inaccurate shooting at any range over 400 yards, which 
accounts for the old fleets sometimes engaging each 
other for half the day without inflicting material 
damage. And seeing what advance has been made 
in naval artillery during the last twenty years, it is 
astonishing to think the old ordnance remained with us 
up to 1860. Then came a period of invention and 
experiment. Rifled guns, iron carriages, and improved 
powder all helped to give increased accuracy. In 1864 
France adopted breech loading. We in the same year 
rejected that system and returned to a muzzle-loader. 
The decision hampered us for years, and does so still as 
regards many ships still armed with these weapons. For 
it prevented us giving that length to the gun which 
velocity of projectile demanded and improved powder 
warranted. Our ordnance varied in length from 12 
to 15 calibres, the shortest being the 12in. 25-ton 
gun, which was 12 calibres long; while the velocity 
varied from 1800ft. to 1500ft. per second. We thought 
highly of the 38-ton gun, because, with only 3 tons 
more metal than in the 35-ton gun and half an inch larger 
bore, we obtained a velocity of 1560ft. per second, the 
length of bore being nearly 16 calibres. We are so fond 
of this gun, that it is still retained in the Dreadnought, 
Ajax, and Agamemnon. 

As the first breech-loader adopted in 1880 had a velocity 
of 1800ft. and was over 25 calibres long, while we have 
now reached a 50-calibre gun with a velocity of 3000ft. 
per second, we can realise how that unfortunate decision 
of 1864 long kept us back in naval artillery. The 
guns were littie better than howitzers, requiring great 
elevation at distances of 2000 yards and upwards, and 
consequently unlikely to hit a moving object at sea. 
With a muzzle velocity of 1000 yards per second, there 
is the immense advantage of a trajectory so flat that, 
within a certain range, elevation above the horizontal is 
not required where the target is the hull of a ship. 
Then the present mountings are free from the causes of 
‘ inaccuracy in former carriages, and allow the gun to be 
freely moved in a horizontal and vertical direction, 
while the sighting apparatus enables it to be laid 
true Quick loading has been furthered in several 
ways, so that now rapid and straight shooting at sea 
depend mainly upon efticiency of the gun’s crew. If 
this was perfect every shot at target practice should be a 
hit. That we find great variation in the returns from 
different ships, and a large percentage of misses, indicates 
that the training is far from perfect, and it would almost 
82em as if sufficient importance is even now not attached 


d| with heavy guns. 





to this subject generally in the fleet. Take, for instance, 
the result of prize-firing in the Mediterranean fleet for 
1899. The points per gun made by the battleships varied 
from 52 to 13, while one cruiser made 78 points per gun. 
Some of these vessels had more modern armament than 
others, but still such a difference should not be observed 
in shooting at the service target at the comparatively 
short range prescribed. As showing, on the other 
hand, what may be done by careful training, the Barfleur 
on the China station, has so improved the shooting 
of her four 10in. guns since she commissioned as to 
give a result with them six times better than they 
achieved in 1899. On that station the admirals and 
officers of the squadron have presented a challenge 
shield to be held each year by the ship making the best 
score at the annual prize firing. A certain amount in 
money is given for prizes by the Admiralty to every ship 
for the guns which make the best scores at the annual 
prize firing, but there is no distinction made between a 
good ship and an indifferent one in the aggregate result. 
More money prizes are not required, but honorary dis- 
tinctions to ships, officers, and men that excel in great gun 
shooting would be appreciated. A bluejacket is as proud 
of a badge as an officer is of a C.B., but he carries nothing 
toshow thathe isa marksman with a 4°Tin., 6in., or 12in. 
gun. What issues depend upon directing with precision in 
action the 850 lb. projectiles from the 12in. guns of the 
Majestic! The individuals who waste the fewest of 
these shots should be heldin honour and cherished. Then 
as regards the officers by whose assiduity and zeal good 
results are attained. Whata stimulus to improved shoot- 
ing would the occasional promotion of an officer for 
efficient gunnery in sea-going ships give. Is not too 
much thought, even now, of “ decorating the ship,” as 
Roosevelt says of 1812? I can recall to mind, not so 
many years ago, how the promotion of one of the ablest 
officers in the service was imperilled because he neglected 
the paint work in his labour to increase fighting efficiency. 
How many admirals when inspecting ships have reported 
favourably on their capability for engaging an enemy 
successfully, owing to good shooting—a matter quite 
apart from smart handling of the guns with dummy 
charges? Has it not been the custom rather to com- 
mend for less essential things in which spotless paint 
work and stanchions burnished to the brightest 
of mirrors assume no unimportant part? Train- 
ing of some sort goes on every day atloat, but how 
much of it is directed towards straight shooting with the 
guns? Yet that is a matter upon which too much time 
and care cannot be bestowed. Quickness and accuracy 
of aim are the first essentials, and though impeded by 
the motion of the ship, they can be greatly developed by 
good methods and continuous practice. It is not necessary 
to expend a large amount of ammunition to make marks- 
men with heavy guns. Captain Percy Scott has de- 
monstrated in the ships commanded by him that a high 
standard can be attained without exceeding the allowance 
prescribed for the fleet. He has devised an apparatus 
to train men in keeping the sights of a gun on the object, 
independent of any rolling motion the ship may have at 
the time, instead of waiting until the roll brings the object 
in line with the sights, as has hitherto been the practice 
Thus time is saved and quick-firing 
is secured, as well as rapid loading, with ordnance 
that cannot be given vertical movement by a shoulder- 
piece, while it also tends to greater precision with the 
smaller guns. The first thing in training, however, is to 
find out who are most likely to make good shots. These 
are usually born not made. Some men have a natural 
aptitude for it; many no amount of training nor practice 
will render otherwise than indifferent in this respect. It 
is waste of time and ammunition trying to improve them, 
and such men should not be allowed to fire precious 
rounds at a target, thereby reducing the amount available 
for those who would really benefit by it. To ascertain 
who have this aptitude is easy, and does not require the 
expenditure of much ammunition. It may be found 
where least suspected, but none the less all should pass 
through the test. Then, again, it is not unusual fora 
man to shoot well for two or three rounds, and then 
fall off lamentably, due to some peculiar condition of 
the eye, which apparently tires. When ascertained such 
a man should be put on one side as not a reliable shot. 
In the German artillery every gunner passes through this 
test, and thus the best marksmen are secured. They do 
not fire many practice rounds—cannot afford it, they say, 
and not necessary—yet we may be sure their artillery is 
efficient. Whether our Navy compares favourably or 
unfavourably in great gun efficiency with foreign fleets I 
do not know. To ascertain this with accuracy would 
require presence with each on more than one occasion 
when practice is carried out. I do trust, however, that 
nothing will be left undone to ensure the best results 
being obtained from the admirable guns now furnished to 
our ships when the real thing comes, and that the nation 
may not look in vain for the success it anticipates. 








THE NEW YORK AND BROOKLYN BRIDGE. 





Tuts structure, which belongs to the suspension system 
has the second ‘largest span of any bridge hitherto 
erected. Its central opening measures 1600ft. between 
the pier saddles, and is surpassed only by our magnificent 
Forth Bridge, with its pair of maximum spans of 1710ft. 
The Forth Bridge is designed and constructed upon the 
now well-known cantilever principle. 

It is exactly three months ago since an accident 
occurred, which resulted in the rupture of nine of the 
suspender rods and two cable bands near the centre of 
the north truss of the New York and Brooklyn Bridge. 
Within a few days after the event had taken place a couple 
of eminent engineers and experts were appointed to 
make an examination of the bridge, which connects the 
boroughs of Manhattan and Brooklyn, with a view of 
ascertaining whether or not the capacity of the bridge is 








overtaxed at the present time. These gentlemen were 
further deputed to investigate whether or not the struc. 
ture has been allowed to deteriorate because of improper 
supervision, inspection, and repair. They were algo 
charged to report as to all facts bearing upon the question 
as to whether or not there was neglect on the part of the 
persons who had charge of the bridge. The Report, which 
is of a very valuable, careful, and exhaustive character, 
has just come to hand, and we propose to give as full a 
summary of its contents as our space will permit. 

A bridge, similar to any example of construction, or, 
fortunately, as in the present instance, a part, a member, 
or members of a bridge, may fail through one or more 
causes. Among the principal of these are: (1) Defective 
designing ; (2) defective construction and workmanship; 
(3) Sitins materials; (4) imposition of live loads in 
excess of those the structure was designed to carry ; (5) 
alterations made in the structure after it is completed; 
(6) deterioration of materials, either generally or particu- 
larly; (7) defective maintenance. The last of these 
causes of the failure or partial failure of bridges is the 
most important of them all, as will be seen in our analysis 
of the Report. It may be mentioned that “ defective 
maintenance’’ was one of the causes alleged by the 
court of inquiry, as contributing to the lamentable collapse 
of the Tay Bridge in the winter of 1879. 

In considering the causes of failures, partially or wholly, 
of structures, as already enumerated, and dealing with 
them seriatim, it should be stated that the authors of 
the Report proceed to mention the principal defects of 
design which tend to lessen the safety of the bridge, 
The most serious item in this general indictment, most 
conducing to danger, is the excessive amount of the 
stresses in the cables at the centre hinge or slip joint of 
the stiffening trusses or girders. These maximum 
stresses, if no allowance be made for the loads carried by 
the stay system, include the stresses due to fixed and 
moving loads, to the bending of the cable, and to the 
bending of individual wires. Their total amount is at 
the rate of 37°7 tons per square inch of sectional area. 
A portion of the loads, it is acknowledged, is taken by 
the stay system, but “it is impossible to say how much, 
since the original adjustment has been changed by the 
failure of the bottom chords ”’ a couple of years previously, 
Assuming that a certain amount of the total stresses—it 
must be admitted rather vaguely estimated—be taken up by 
the stays, there remains yet an excess of some 18 per 
cent. above what American engineers regard as the 
permissible working stress of 30 tons per square inch. 
In the words of the Report, it is observed that ‘the 
condition, therefore, is a very serious one, that of a 
stress in the cables much above the safe limit, but 
with its exact amount unknown.” It is satisfactory to 
learn that the bending stresses in the cables may be 
reduced to at least one-fifth of their present amount. 
The means to be employed, it is said, will entail no serious 
interruption to the traffic, but the estimated time and 
cost given are freely acknowledged to be ‘“ merely 
guesses.” 

Another piece of defective designing, to which the 
actual fracture of the suspending rods is attributed, is 
that they were subjected to stresses of a nature which 
they were totally unfit to resist. The transference of the 
wind pressures from the trusses to the supporting 
cables, by means of the rods, induces bending in the 
latter members, ‘“‘ which alone is sufficient to account 
for their failure.’ It is the opinion of the 
authors of the Report that a new design should be 
adopted, by means of which a stress of tension alone, 
should be brought upon the suspending rods. This 
alteration would necessitate a different ee by 
which the wind pressures would be conveyed from the 
floor to the cables. The stresses in the masonry of the 
towers are also stated to be excessive, attaining an_esti- 
mated maximum of 39°6 tons per square foot. What 
they actually may amount to remains at present an un 
known quantity. Twenty tons per square foot is con- 
sidered in America a high value to place upon masonry of 
this description. It is true that the maximum pressure 
upon the masonry of the towers could be reduced by four 
or five tons per square unit if the saddles were restored 
to their primitive condition of movability. The manner 
in which they became fixed and jammed will be alluded 
to further on. The history of it constitutes rather a 
severe and not a little amusing sarcasm upon the para- 
mount necessity for hinges, pivots, rockers, and articula- 
tions of every description in all engineering structures. 
especially bridges. An examination of the bridge proved 
that there was no notice worth mentioning to be taken with 
regard to the second and third of our catalogued causes 
of failure, so we pass on to the fourth. The live 
loads now upon the bridge are much larger than those 
intended by the designer. They are, in fact, 40 per cent. 
more. An increase in the moving load, however, exerts 
a much greater effect on certain parts of the structure, 
than would be caused by an increase in the structural 
weight. Some of the increases in moving load, also, 
were accompanied by reductions in the weight of floor, 
which tend to decrease its safety. It is, therefore, true 
that, while the present combined weight of structure and 
moving load is very little larger than that of the de- 
signer’s preliminary estimate, the increases in the moving 
load have reduced the safety of the bridge below that 
contemplated by the designer, and still more below that 
which it actually possessed before these increases in 
moving load occurred. : 

The investigation shows that the stresses in the cables, 
towers, parts of stay system, and floors, due to the most 
unfavourable probable combination of forces, are far in 
excess of those considered good and adequately safe by 
engineers. This is due both to increases of the moving 
loads above those at first contemplated, and to various 
features of the original design. It is judged necessary 
that these excessive stresses should be reduced as soon a8 
possible, and it is pointed out in the Report how this 
may be done at a comparatively small cost. vk 

These live loads more particularly affect the principal 
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members of the structure. There are others to be also 
taken into account, including the wheel loads, and those 
similarly more intimately connected with the platform or 
flooring. Only in one instance have the wheel loads 
been increased beyond those originally provided for. It 
occurred in altering the weight of the motor or grip cars 
using the railroad tracks from 32 to 44 tons. Itis un- 
certain whether the wooden stringers were strengthened 
at the same time, but in either case they, as well as 
other parts of the platform, are subjected to stresses 
exceeding those generally sanctioned in good practice. 

It may perhaps be doubtful if the subsequent fixation of 
the saddles, originally movable, can be regarded in the light 
of an alteration in the bridge after its completion. One 
real and important alteration was made in diminishing 
the weight of the railroad floors by widening the spaces 
between the ties and omitting the guard rails. This most 
serious feature observed during the inspection is referred 
to in the Report as— 

Neither the result of deterioration nor directly a question of 
strength. The tracks used by the bridge trains are laid on 5in. by 
Jin. ties spaced 17in. apart in the clear, and with no guard rails, 
er tie spacers used in connection with them. Tao drawings fur- 
nished show two wooden guard rails and the ties spaced Sin. apart 
in the clear, but the changes are said to have been made when 
the gauntleted tracks were placed on the bridge. ; 

The most careful practice in bridge floors Ly American railroads 
is to space the ties din. apart in the clear, and use four guard rails, 
and the least provision, at least on reputable railroads, is to use 
an Sin. spacing and two guard rails. The most common provision 
is probably a spacing of Gin, and two guard rails. The ordinary 
practice of the elevated railroads of this city is to use four guard 
rails and a spacing of 4in. to 6in. 

The low speed of the bridge trains, that of the cables, is only 
11°3 miles per hour, and the fact that most of the trains are hauled 
by cable makes the probability of derailment much less than is the 
case with trains hauled at high speeds by steam locomotives ; and 
the low speed and absence of heavy locomotives makes the damage 
which would probably result from a derailment much less. Not- 
withstanding these considerations, however, the bridge tracks in 
their present condition seem to subject the structure to very un- 
warranted risks in case of derailment, and the tracks should be 
modified by making the clear distance between the ties only 6in., 
and by the addition of two guard rails dapped over the ties. 


While there must always be a certain amount of deterio- 
ration of material due to fair ordinary wear and tear, and 
varying with the length of the life of the structure, 
there is alsoa very uncertain amount which is the result 
of causes easily preventible. As the New York and 
Brooklyn Bridge is only twenty years old, it might be 
reasonably anticipated that fair wear and tear would not 
have much to answer for on the score of deterioration of 
material. 


This might ensue by a reduction of the sections of membzrs by 
rustiog or wearing, or from a reduction in the strength of the steel 
due to a repetition of stresses near the elastic limit. The latter 
cause cannot have occurred except in a few details; notably the 
stirrups of stays and of some of the suspenders, and in the sus- 
pender rods near the centre of the main span. The physical 
examination shows that the reductions of section by rust and wear- 
ing are in no case serious and do not exist in the members having 
the smallest factors of safety. Electrolysis has often been men- 
tioned in newspapers as a possible cause of weakening of the bridge. 
Thais is merely a form of rust caused by electricity under certain 
conditions, and there is no evidence that these conditions exist in 
the bridge. It is the opinion of the engineers and experts that 
no material loss of strength from physical deterioration has 
occurred in the bridge. 


This opinion will not be found to hold when other 
causes of deterioration are inquired into. 

The examination of the bridge with respect to its main- 
tenance and up-keep reveals a very grave condition of 
affairs. The following facts tend ‘‘to show that the 
officials in charge of the New York and Brooklyn Bridge 
have been neglectful and careless in their supervision and 
maintenance of the structure.” 


Many of the diagonal bars and sway rods of the stiffening trusses 
have besn allowed to wear by rubbing against each other, and 
many of the suspender ropes by rubbing against the floor of the 
promenade. No effort has been made to prevent such wearing, 
though it could easily have been prevented at any time since the 
completion of the bridge. 

Water and mud have been allowed to collect and remain in por- 
tions of the bottom chords, and road sweepings in bottom of floor 
beams around the suspender stirrups. It is commonly admitted 
that such conditions should not be allowed in steel bridges, and the 
existence of them is a proof of inefficient and careless supervision 
and maintenance. 

The saddles supporting the cables on the tops of the towers, now 
fixed, were intended by the designers to be movable, and an 
efficient supervision of the bridge would have used all means 
necessary to keep them so. The inspection, however, shows no 
efforts whatever in this direction, ridges of rust, paint, and dirt, 
being found on the bed-plates along the outer rollers, 

Taking into consideration the advantages and dis- 
advantages of the saddles being allowed to become fixed, 
it is observed that ‘‘ while the cessation of motion had 
indeed increased the stresses in the tower masonry quite 
materially, it had at the same time caused a decrease in 
the large and hitherto unappreciated secondary stresses 
in the cables at the middle of the span, so that the net 
effect of this stoppage of motion in the saddles is probably 
a benefit to the bridge.’’ The discrepancy in this instance 
between the dictates of theory and the actual require- 
ments of practice is worth noting. Another charge 
against the custodians of the structure was that a number 
of the stirrup rods of the wire suspenders were found to 
be improperly adjusted, a proof in itself that the method 
of inspection was altogether ineflicient. 

Of the nine suspenders which were discovered to be broken on 
July 24th, two had been broken a long time. The presence of 
these two broken suspenders in the structure, undiscovered, proves 
that the inspection of the bridge must have been either very in- 
frequent or merely nominal, at least so far as regards this detail. 
The necessity of a frequent and thorough inspection of this special 
detail should have been recognised by the Bridge Department, as 
it was stated by them, after the accident, that similar breakages 
had occurred at previous times. It was evidently their duty, in 
view of the recognised liability to breakage of these rods, either to 
replace them by some new device better adapted to withstand the 
forces acting, or at least to make such frequent and thorough 
inspections that any broken rod would have been discovered within 
a day or two after the break occurred. The inspection actually 
made, however, was of a nature which allowed the two rods first 
broken to remain undiscovered in the structure for a long time and 
unti! the break had spread to seven others, and it was said, it is not 





known with what truth, that even then the breakage was not dis- 
covered by employés of the bridge Department, 

An additional omission of the maintenance authorities 
was neglecting to provide for the lubrication of the 
trunnions at the bottom of the suspender rods, which 
could have been easily effected. The force required to 
overcome the friction of the unlubricated trunnions, causes 
large bending stresses in the rods. In many instances 
the diagonal bars, sway rods, and vertical posts have been 
allowed to wear and rub against each other. This action 
is still in operation, and it is estimated that about one- 
third of all the diagonal bars of the four high stiffening 
trusses are thusaffected. The amount of wear is generally 
about ,),in., equivalent to a loss of 10 per cent. of the 
original section of the thinner bars. In a very few cases 
the wear was found to have beenas high as jin. Itis stated 
that the wear of both bars and rods could have been readily 
prevented by the interposition of sheet metal, rubber, 
fibre, or similar material between the parts. Itis evident 
that the bridge must have been allowed to remain in a 
very dirty condition. Water and mud were permitted to 
collect in the bottom chords of the stiffening trusses, 
sweepings to accumulate around the base of the suspender 
stirrups, and rust, dirt, and paint forming ridges fin. high 
to kecome firmly lodged under the front and rear rollers 
of the saddles at the top of the towers. These bad con- 
ditions could have been prevented at any time since the 
completion of the bridge by providing large drain holes, 
which would not become clogged and choked up, as all 
small drainage holes do, and by filling all hollows with 
concrete. 

The authors of the Report are of the opinion that if 
the improvement of the stay system be carried out, so 
that the dead weight of the bridge may be safely increased, 
all of the present defects may be easily remedied. The 
safety of the anchorages isassured. Their factor of safety 
against sliding is 2°45 with the present loads, while 
ordinary practice requires only 2. The final conclusions 
arrived at in the Report are thus expressed :— 

“We find that some deterioration of the bridge has 
been allowed to oceur because of improper supervision 
and inspection, but that at present—because of repairs— 
no important deterioration exists, and that the structure 
is practically as strong now as when completed. 

“Its safety, however, due to increases in the moving 
loads, is less than when the bridge was completed, and 
because of defects in the design, has never been so great 
as was supposed, and is now much below the degree con- 
sidered good practice for ordinary bridges. 

‘“* We believe the present margin of safety to be so small 
that the necessity for repairs is very urgent, and have 
suggested means by which the safety can be largely 
increased without materially interfering with the traffic, 
and at a comparatively small cost. 

“We believe the present methods of supervision, 
inspection, and maintenance to be very faulty, and not 
such as will with any certainty keep the bridge in a safe 
condition.” 

It is satisfactory to be assured, upon good authority, that 
notwithstanding some evident indications of weakness, 
this great bridge is in no immediate danger. It is, never- 
theless, difficult, however unwillingly, to avoid recognising 
the fact, that this magnificent engineering work has been 
practically left almost to take care of itself. 








ELECTRIC TRACTION ON THE UNDERGROUND 
RAILWAY. 

Tue Board of Trade arbitration between the District Rail- 
way and the Metropolitan Railway companies, in reference 
to the system of electric traction to be adopted on the 
Underground Railway in substitution for the present steam 
traction, was held on Tuesday in the Lord Chief Justice’s 
Court, in the King’s Bench division of the High Court, the 
Hon. Alfred Lyttelton, K.C., sitting as umpire; and Messrs. 
Horace F’. Parshall, of Wolverhampton, and Thomas Parker 
as arbitrators. 

Mr. C. A. Cripps, K.C.; Mr. R. W. Wallace, K.C. ; and 
Mr. F'. G. Thomas—instructed by Mr. A. C. Ellis—appeared 
on behalf of the Metropolitan Railway Company; and Mr. 
J. Fletcher Moulton, K.C.; and Mr. J. W. Gordon—instructed 
by Baxter and Co.—for the District Railway Company. 

Mr. Ernest Moon appeared to represent the Great Western 
Railway Company. 

In opening the case, Mr. Fletcher Moulton, K.C., said that 
the District Railway Company’s system extended from Ealing 
and Putney Eridge, through the Earl’s-court Station to 
Gloucester-road, where it joined the Inner Circle; from 
High-street, Kensington, to the Mansion House; and a 
portion extending to Aldgate East and Whitechapel, together 
with a section extending from Whitechapel to Mile End. 
Outside the Circle there were twenty-five miles of extension, 
while of the Inner Circle itself four miles were owned by the 
District Railway Company, and a little over a mile jointly by 
the District and the Metropolitan companies, the latter 
owning seven miles of the Circle. The District Railway 
Company had for some time been considering the conversion 
of the system from steam toelectric traction, having satisfied 
itself that for very heavy and frequent traffic, electricity, as 
a motive power, was the best, inasmuch as the extra expense 
of increasing the existing service of trains was smaller than 
by any other system, and thus the public might be tempted 
by an exceedingly rapid service. It had been found that town 
traffic responded readily to such a change, which was at once 
productive of a great increase in traffic receipts. Consider- 
ing the radically different nature of that mode of power, so 
serious an undertaking as converting thirty miles of under- 
ground line would be one to make its promoters pause if the 
idea were novel. His clients, however, felt that, in view of 
the immense amount of experience available, there was no 
need to take a leap in the dark, the only risk being a finan- 
cial one, and not electrical or mechanical. The advance in 
improved methods of electrical traction had been made with 
very few checks, and electrical engineers had at last unani- 
mously adopted one broadly characterised system, with which 
the most satisfactory results had been attained. This, 
however, had not been arrived at without considerable 
experiment and expense, and somewhat of a struggle had 
taken place between the electricians and the public, the 
former leaning towards the use of currents of high potential, 
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and so reducing the cost of their mains, and the public 
objecting to conditions which they considered dangerous, A 
mean had, however, been arrived at, which for all practical 
purposes was now universally observed. By accepting an 
average potential of from 500 to 600 volts, the electricians 
were enabled to install their systems at a reasonable cost and 
practically free from danger, and by means of feeding lines 
and distributing stations, a system worked by means of . 
three-phase alternating current conveyed along the feeding 
lines at high potential and afterwards transformed, had been 
found admirably adapted to practical use. There were two 
considerations to be observed in such an undertaking, viz, 
safety and the certainty of uninterrupted trafiic. In the 
endeavour of his clients to apply the most suitable system 
of locomotion on the Inner Circle, they had been met by a 
strong reluctance on the part of the Metropolitan Railway 
and this had led to the imposition by Parliament of a c cel 
dition that only one system should be adopted on the Under. 
ground Railway. It—the District Railway Company — 
had no doubt as to the system which must be used, and as 
it possessed parliamentary sanction to adopt the direct. 
current system, it was going to proceed with its installa- 
tion immediately. With regard to the alternative system 
proposed by the Metropolitan Railway, he submitted that it 
had been absolutely untried, that it would possess a higbly 
complex and dangerous character, and that in the case of a 
railway where stoppages were frequent and traffic heavy, such 
as on the Underground, the line was most unsuitable for the 
application of the alternating current to the traflic. It 
created a whole school of new and difficult problems, and for 
that reason alone its introduction would be the merest folly, 
The system proposed by the District Railway, on the other 
hand, had none of these disadvantages, for its working had 
been widely applied; it had been developed at a cost of 
millions of money, and its promoters had, he submitted, 
taken as their one deciding idea, responsibility to the public. 
The Ganz system, recommended by the Metropolitan Rail- 
way, had been examined by the company’s _representa- 
tives, and their investigations pointed to a degree of 
waste and increased cost of working which would be 
absolutely prohibitive. Its very merits rendered it unsuit- 
able, but the Metropolitan Railway Company, in adopt- 
ing it, was not doing so through any merit, but that of a 
tender. On August 3rd, 1900, specifications were issued on 
which tenders were invited, and among those received 
was one from Messrs. Ganz, which seemed never to have been 
examined thoroughly by the engineers. All the other tenders 
kept tothe Board of Trade restrictions, but the Ganz tender 
appeared to have entirely neglected them. The Ganz was an 
installation of 14,000 kilowatts, the Thomson-Houston of 
10,000 kilowatts. Had anyone ever examined the Ganz 
system ? Thomson-Houston provided for 80,000 square feet 
of heating surface in the boilers, and the Ganz 48,000. From 
this it was apparent that Messrs. Ganz had estimated for a 
steam plant which could not possibly give the power required. 
Apparently the engineers who had passed that tender had 
been electrified by Ganz, and it had been accepted simply 
out of its own audacity. In conclusion, he submitted that 
safety, freedom from breakdown, and financial result, all 
justified the District Railway Company in holding to its 
decision to adopt direct current. 

Mr. R. W. Perks, chairman of the District Railway 
Company, was the first witness. He stated that the total 
length of the company’s line, exclusive of the Inner Circle, 
was 20 miles 29 chains, and the portion of the Inner Circle 
owned by his company 4 miles 4 chains. Junctions with the 
Great Central, Great Western, and London, Tilbury, and 
Southend railways were about to be opened, thus enabling 
the company to deal with a considerably increased goods 
traftic between the various termini, and with reference to 
this fact the company had been informed by its engineers 
that to handle goods traffic with the Ganz system of electric 
traction would be, if not practicably impossible, highly in- 
advisable. The Inner Circle traffic was worked with 220 
trains, one line being controlled by the District Company 
and the other by the Metropolitan Company. The number 
of trains passing over the Inner Circle line was S60 
daily, excluding the regular circular service which formed 
one-fifth of the whole. After having referred to the temporary 
plant placed in operation between the Marl's-court and High- 
street, Kensington, stations last year--the results of which 
the witness said, were satisfactory—he proceeded to state 
that the company invited tenders for the complete electrifica- 
tion of the system, and a number were submitted, these 
including one from Messrs. Ganz, of Buda Pesth. The 
engineers of the two companies concerned—Sir William 
Preece and Mr. Thomas Parker—examined the tenders sent 
in, and in December, 1900, furnished a report to the Joint 
Committee, the result of which was that they proceeded to 
Buda Pesth in order to investigate the system recommended 
by Messrs. Ganz. They returned, and a second report was 
presented on February 7th, 1901, and Messrs. Ganz’s tender 
was ultimately referred to the respective Boards of the two 
companies, the Advisory Committee expressing the opinion 
that the Ganz system was the best adapted to the require- 
ments of the Inner Circle service. The tender was not, how- 
ever, ratified by the District Railway Company. Witness, 
who had previously held £100,000 of the District Company's 
ordinary stock and a considerable proportion of its other 
capital, was made chairman of the company in August last, 
and it became necessary to devise a means for raising 
sufficient capital to meet the expense of converting the 
system. Prior to this, however, witness had been in com- 
munication with certain financial friends in America, among 
whom was Mr. Yerkes, of Chicago, and the result was that 
witness advised Mr. J. S. Forbes, the then chairman, to take 
Mr. Yerkes’ advice with regard to the adoption of a general 
system of electric traction similar to those in operation on 
the Central London Railway, the Manhattan, the Brooklyn, 
and the Rapid Transit Railways of New York; and all the 
service railways in Chicago. It was ultimately agreed that 
all the necessary capital should be raised by the company 
itself. After taking the most eminent practical advice 
obtainable, witness became convinced that from considera- 
tions of economy, safety, and practical working, it was un- 
desirable to adopt the Ganz system. 

In reply to a question by Mr. Fletcher Moulton, witness 
remarked that the District Railway Company was losing 
£1500 weekly by the continued delay in efiecting the con- 
version, and the Metropolitan Railway probably still more. 

In cross-examination witness said that, although Sir 
William Preece reported in favour of the Ganz system it was 
not approved by the shareholders. 

Mr. Cripps: It is clear from the report of the Joint Com- 
mittee’s report of January 9th that they wanted the Ganz 
system thoroughly tested. That was not the action of a 
Commi‘tee who wanted an “untried” and “experimental” 
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system ?—I should say that is just what it would be. They 
wanted to see whatit was. Cus 

Mr. Cripps: Well, I am going to call Sir William Preece— 
who has the greatest experience in London. 

Mr. Moulton: What! the greatest experience in traction ? 

Mr. Cripps: The greatest experience in electricity. 

Mr. Perks: Perhaps. He has had no experience in con- 
verting. 
ba of Mr. Cripps’ cross-examination related to the 
identity of two members of the new District Railway Board 
_-Messrs. Coffin and White. The witness stated that Mr. 
Coffin might probably be the chairman of the General 
Electric Company in America, and Mr. White connected 
with another firm of electrical manufacturers in the United 
States, but he was unaware that any member of the Board 
was interested in continuous-current systems of electrical 
traction. ; 

The hearing was then adjourned until Wednesday morn- 
ing. 

The arbitrators again sat on Wednesday morning. Mr. 
R. W. Perks continued his evidence. He said it had always 
been understood that the company’s capital should be 
invested in no untried system. 

Mr. Charles Tyson Yerkes, of Chicago, was then called. 
In the course of his evidence he stated that in Chicago he 
had control of between 500 and 600 miles of street railway, the 
whole of which he had, with his friends, either built, changed, 
or improved. He had been in the railroad business ever 
since he was a lad; the bulk of the lines with which he had 
been concerned having been worked by electricity. 

The Chairman: Are they railways similar to that under 
consideration ?—The tramways were partly tunnel lines, 
partly cable, all running through a thickly built-up city. He 
had converted one steam line—the Lake-street-road, in 
Chicago, fourteen miles long—into one of electric traction 
while in operation. That line carried an average of 30 million 
passengers a year, the whole of the Chicago lines carrying in 
the aggregate 480,000 daily, or 150 millions per annum. 
Proceeding, Mr. Yerkes said he had been paying periodi- 
cal visits to London for a number of years, and the 
Underground Railway had attracted his attention. He 
eventually decided to acquire an interest in the com- 
pany, and in some way bring about the conversion of 
the system to electric power. He saw great possibilities 
in the scheme ; but in 1896 he for certain reasons decided not 
to proceed. In response to the solicitations of Mr. Perks, 
however, he decided to go further into the matter, and after 
further examination found that the line seemed to be going 
in every way to the bad, and decided immediate reconstruc- 
tion. He returaed to America, and his friends all agreed 
with him that London was virgin ground, and that the old 
Underground line should be cleared out and immediately 
converted. With regard to the system to be adopted, he 
should think it very foolish to go into the realm of experi- 
ment. The “ general’ system was working perfectly all over 
the United States, and with it it was possible to work with a 
three-quarter-minute headway—a condition impossible with 
any other system. 

Mr. C. W. Rice, third vice-president of the General Electric 
Company of America, stated that for a railway in which high 
acceleration in starting and short periods of full-speed running 
was required, the direct-current system was the most suit- 
able. Tri-phase induction motors were, in his opinion, most 
unsuitable for the work. The direct-current system was 
giving the most universal satisfaction. For the Underground 
Railway he would strongly recommend such a system as was, 
for instance, employed on the Central London Railway, with 
series-parallel control and low tension current. 

Mr. Moulton; Is there any other system which you would 
feel justified in recommending ?—None whatever. After a 
long period of costly and extensive special experiments we 
came to the conclusion that the direct system gave better 
results than any other. 

Mr. Moulton: What do you consider the best type of road 
to suit tri-phase induction motors ?—A road on which you 
have synchronous speed. We have found that only on roads 
on which the time of acceleration is small, and where you have 
trains running for a long period at maximum speed, the con- 
catenating or ‘‘cascade ” motor is satisfactory. The‘ cascade” 
motor is very inefficient as compared with the ordinary series 
motor. On the Underground I should think the conditions are 
diametrically opposed to the economical working of the tri- 
phase motor. 

In further examination, the witness said he did not consider 
the method of control by water resistances as proposed in 
Messrs. Ganz's scheme was at all practical. Although this 
form of apparatus might be under the complete control of the 
driver—as he understood by air pressure, which varied the 
resistances—he would still consider its adoption unadvisable. 
The control might be automatic, but the train’s acceleration 
would still be independent. 

Mr. Moulton :. Is there anything in the Ganz system which 
you would recommend ?—As far as I understand it I should 
condemn it most heartily. 

He considered it would be very unsafe to adopt any system 
with the line under notice, in which the connection with the 
service lines was affected by a trolley arm, and he certainly 
would not advise the use of high-tension currents in sucha 
position as the roof of a tunnel. He considered that for 
satisfactory working a direct current of moderate voltage 
should be used. 

Cross-examined by Mr. Wallace: The principal objection 
to the three-phase motor occurred where it was used for fre- 
quently varying speeds, which necessitated high acceleration. 
There were other important objections, however, such as the 
difficulty of control, the high voltage difficulty, the motor’s 
comparative inefficiency, and the large amount of current 
left idle. 

Mr. Wallace: What is the difference between the series 
parallel and the multiple unit system ? 

Mr. Moulton: What is the difference between a barrel and 
a paving stone? 

The witness explained the distinction between the two 
principles, and proceeded to state that by reason of the grades 
existing on the District line it would, he considered, be 
necessary to employ storage batteries for purposes of accelera- 
tion, in addition to the rotary transformers. Speaking with 
reference to the return of energy to the lines by the Ganz 
shunt-wound ‘cascade ” motors, the witness said he con- 
sidered that on such a system as the converted Metropolitan 
such an arrangement would hardly be worth while con- 
sidering. 

In reply to the chairman, witness said there was a distinct 
element of danger attaching to the installation of electric 
plant in underground tunnels as contrasted with the per- 
formance of the work on an elevated or surface road. High 





potential currents, for instance, were more difficult to control, 
and there was a possibility of greatly increased danger in 
accidents, 

Asked by Mr. Cripps whether he had heard that three men 
had been killed in the yard of the Central London Railway 
by receiving a shock from a 500-volt circuit, witness said he 
had not, and was much surprised at the information. With 
a circuit of 500 volts there was a comparatively small risk. 

Mr. James Swinburn said he had had twenty years’ experi- 
ence as a consulting engineer, and had had an extensive 
experience of both direct and alternating-current work. He 
had examined the tenders sent in for the electrification of the 
Underground Railway, including those submitted by Messrs. 
Ganz and Messrs. Thomson-Houston, and had formed the 
opinion that they were not tenders for the same thing. In 
the course of an exhaustive criticism of the details of the 
tenders, the witness said that the use of a high tension alter- 
nating current, as embodied in Messrs. Ganz’s proposals, 
would be attended with considerable danger. In respect of 
safety, a 2000-volt alternating current had no comparison 
with a 500-volt direct. The mounting of the conductor lines 
in the roof of the tunnel, as would be necessary if the Ganz 
system were adopted, would also be dangerous, as they could 
not be insulated, and there would be a constant liability of 
their breaking, and, by falling, establishing contact with the 
rails. The trolley wires were quite thin, and if the super- 
vision were careless it was probable they would break in 
consequence of their excessive wear. 

Mr. Cripps: We have provided a safety device so that in 
case of the wire breaking immediate contact with earth would 
be formed and the fuse would go. 

The witness said that safety devices were continually being 
proposed and abandoned because they would not act. In 
addition to this he considered that the type of motors pro- 
posed was eminently unsuitable. The Ganz system provided 
for the mounting of eight motors in sets of pairs. The stator 
of each motor was connected direct with the 3000 volt circuit. 
On starting, a current was produced in the rotor by induc- 
tion, and that induced current was conveyed to the second 
stator, which in turn induced’a current in the second rotor. 
The current so collected was controlled by a resistance, which 
operated throughout the length of the train. By the time 
the armature resistance was reduced to zero the train had 
reached half speed, and the first rotor was then opened, the 
second motor being sent entirely out of gear with the other, 
full speed being gradually attained. In stopping the train 
the motors were again put into gear with each other, and the 
high resistance of the second motors gradually reduced, so 
that while the reduction in speed was being effected, the 
motors were acting as generators and were returning electrical 
energy to the lines. The resistances were automatically con- 
trolled by air pressure derived from the Westinghouse air 
brakes. 

Mr. Moulton: Do you think that is a safe and practical 
arrangement ?—I do not think it a wise one. It cannot 
readily be adapted to existing circuits. The efficiency of 
the resistance is so much influenced by electrolysis and 
temperature that complete reliance cannot be placed upon it. 

With regard to the employment of shunt-wound motors, 
witness said the only effect would be that a little less current 
would be lost in the resistances, and he did not think it 
worth while to cripple a system in order to effect a saving of 
10 per cent. of current. Shunt-wound machines were not 
economical accelerators, and it was necessary to have the 
system which would give the best acceleration possible for 
very short runs at maximum speed. Another consideration 
to be noted was that with concatenating motors the magne- 
tising current was doubled, and that fact alone, he considered, 
counterbalanced the advantages of the ‘‘ cascade’ machine. 
The use of the rails as conductors was also inadvisable fcr 
alternating currents. With an electrified railway system— 
such as the Underground—a train which was unable to exceed 
a fixed speed was eminently unsuitable; a margin was needed 
so that losses might be made up. The system to be adopted 
should allow also of extension and modification, for that Court 
was about to fix the type of traction which would eventually be 
adopted throughout the whole of the metropolis. In all 
respects the direct-current principle was, in his opinion, 
superior to the tri-phase. Mr. Ernest Moon, solicitor, repre- 
senting the Great Western Railway, asked at this point to be 
allowed to interpolate witnesses, not as representing a party 
to the arbitration, but as representing a railway company 
vitally interested in the award. He pointed out that over that 
part of the Inner Circle which would be affected the Great 
Western Company ran daily 208 trains, as compared with 278 
trains worked by the Metropolitan Railway. 

The Chairman refused the permission sought, holding that 
he had no power to admit a third party. Mr. C. T. Yerkes 
was then recalled, and in cross-examination by Mr. Cripps 
said he was chairman of the Traction Company, and in that 
capacity he had negotiated the contract between his company 
and the District Railway, in which he held a veryconsiderable, 
but not a controlling, interest. He had never expressed 
himself as being in favour of the Ganz system, which how- 
ever, he had thoroughly inspected with his three engineers, 
Messrs. Chapman, Parshall, and Dawson, at Buda Pesth. 
He had never believed in the Ganz system. When he arrived 
at Buda Pesth his engineers told him that they had seen the 
Ganz people, and that they had not been very cordially 
received, and so witness himself called on Messrs. Ganz, 
from whom he understood that they had received information 
that he had no other purpose than to examine their system 
preparatory to the arbitration proceedings which he had at 
that time foreseen. Witness told Messrs. Ganz that all he 
desired was to obtain the best and cheapest system, and that 
if their system answered those conditions he would adopt it. 
Witness was then permitted to examine everything on the 
works, but the more he saw of it the more he felt that he 
had come on a wild-goose chase. 

Mr. Swinburn, resuming his evidence, said he considered 
the tender submitted by the Thomson-Houston Company a 
much more thorough and complete tender than that of 
Messrs. Ganz. He was not of opinion that sub-stations could 
be dispensed with on either system. Even eliminating the 
cost of the rotary converters, which was the point in dispute, 
he thought it was a very inconsiderable item. The Ganz 
system, as it employed three-phase current, would require 
larger and more expensive conductors, while as regarded the 
merits of the two types of motors, the direct-current machine 
embodied the distinct advantage of having both elements 
strong, while in the alternating-current machine there was 
only one strong element. The Ganz motor, it was true, had 
no commutators, but was furnished instead with brushes, 
which, however, for motors of that size, were, in his opinion, 
more complicated than commutators, and although rotary 
transformers were dispensed with, sub-stations would still be 
necessary, as men would have to be stationed along the route 





to look after the high-tension fuses. In this way he could 
not see that economy would be effected, as only one man 
would be sufficient to look after each transformer. With a 
current of so high a potential as 3000 volts alternating, the 
liability of arc fusing in the conductors was large. 

At this point the hearing was adjourned until Thursday 
morning. 








DOCKYARD NOTES. 


THE number of stokers needed for the Navy at present 
amounts to over 1600 men. 


Tue first-class armoured cruiser King Alfred, of the Drake 
class, has been launched this week at Barrow by the Vickers- 
Maxim firm. From a London daily we clip the following 
exciting description of the vessel:—‘‘The speed of the King 
Alfred, twenty-three knots, is attained by two triple-expand- 
ing engines which collectively develop the power of 30,000 
horses. a en chasing an enemy the King Alfred 
will be able to fire per minute 116 projectiles weighing 5720 
tons.” (The italics are ours.) After this we think the “ weight 
of metal discharged in one minute” statement may be 
decently buried. No doubt “tons” got substituted. for 
“ pounds,” as it looks more sensational; but even so it is all 
rubbish. The bow 9-2 might get off a couple of rounds, 
two Gin. bearing—for no enemy is going to get where port 
and starboard casemates can both bear—may get off three 
rounds each, and the bow 12-pounders might put something 
in. All told, 15001b. might be discharged per minute, and 
this is exactly what the Cressy or the Powerful, the D’Entre- 
casteaux, the Jeanne d’Arc, the Asama or almost any other 
cruiser, could get off. On paper German ships could manage 
a little more ; in practice they are not likely to. The question 
has little to do with how fast guns can fire, but how fast men 
can aimthem. At Santiago an American ship fired about 
four tons’ of projectiles in one minute, and the net 
result was a 31b. shell bursting in the ward-room steward’s 
pantry of a Spanish cruiser. Here it probably destroyed 
several dishes and tumblers; but it was rather like the watch 
under the steam hammer. If people would remember cold 
facts like this they would have far clearer conceptions of 
naval warfare than they seem to have at present. 


THERE is quite a pretty little coaling dispute going on on 
the North American station. The Indefatigable at Halifax 
took in 403 tons of coal in 54 working hours, an average of 
just over 73 tons per hour. This she claimed as a record for 
her class of cruiser. Now comes along the Tribune, a sister, 
with claims for 420 tons in 3 hours 50 minutes, average 
109 ; 227 tons in 2 hours 25 minutes, average 94; 422 tons 
in 3 hours 49 minutes, average 110. This is something like 
a record for cruisers of any kind, 100 to 110 being a fine per- 
formance for a first-class cruiser. The 110 of the little Tribune 
is really, as regards smartness, a greater performance than 
a battleship 200, both men and appliances being scarce in a 
small cruiser. 





Tue destroyer Crane, which, as we all know, recently 
“buckled up like the Cobra, and was only able to crawl back 
to the scrap heap, thanks to smooth water,” is now steaming 
about at Portsmouth as gaily as ever. And yet people say 
that the modern Navy offers no field for romance. 


APPABENTLY even the French are not always faithful to 
the water-tube boiler. While the Requin, as we recently 
mentioned, has been re-boilered with water-tubes, her sister, 
the Indomptable, which has undergone the same re-arma- 
ment, &c., has been re-boilered with “tanks.” 





Tue Times seems to be the latest convert to the “ some- 
thing must be wrong” idea concerning the Navy. Our con- 
temporary talks of “quickly recurring mishaps . . . 
suggest, if they do not indicate, some failure of competence, 
some lack of co-ordinating intelligence among those who are 
responsible for the structural perfection of our warships.” It 
is a fine exhaustive use of language, but, like so many 
of the attacks on anything British, is three parts on 
a par with Don Quixote’s giants. The fact is, that 
every naval port is full of penny-a-liners who see bread 
and butter in “another mishap.” Judged by these re- 
ports, the Navy is certainly in a bad way. The Times 
grieves over a “ plentiful lack of organised thinking, disguised 
and condoned, but not redeemed, by a superabundance of 
practical capacity.” There may be truthin it, but we grieve 
rather over the sensational tendency of the age which de- 
mands its mishaps hot and strong. A big navy must have 
mishaps, and a sensation-loving public must have sensations. 
Is the story of the Implacable’s barbettes so soon forgotten ? 





WHERE do famous artists get their ideas of warships from ? 
Just now picture shops are full of a really fine etching of the 
Queen’s funeral, as seen by a distinguished A.R.A. Everything 
is nicely labelled in a key, the tout ensemble is excellent, but the 
destroyers! Surely, in the days of Symonds and Co. it should 
have been possible to obtain photographs to copy from. If 
anything in the world lends itself to art, it is the destroyer. 
Yet artists will turn out things that look clipped out of card- 
board in which proportion is not. 








Tractors FoR Muinitary PurrosEs.—We have received par- 
ticulars of a competition which is being organised by the War-office 
for tractors for military = and for which the following 
premiums will be awarded :—First prize, £1000; second prize, 
£750 ; third prize, £500. To each prize will be added a bonus of 
£10 for every complete mile, beyond the minimum of forty miles, 
stipulated by paragraph 2 of the ‘‘ Requirements,” that the tractor 
awarded such prizecan travel under the conditions therein described. 
The total amount of this bonus shall not exceed the value of the 
particular prize to which it may be added. The trials, which will 
beconducted by the War-office Committee on Mechanical Transport, 
will commence in the spring of 1903, and will extend over a consider- 
able period, so thatthe tractorsmay be thoroughly tested. The exact 
nature of the trials will be determined upon by the above Com- 
mittee. A general scheme will be drawn up and issued to all 
competitors, but the Committee reserve to themselves full powers to 
carry out any additional tests that they may deem necessary, 
whether included in the general programme or not. The Committee 
reserve to themselves the power of rejecting any tractor which does 
not comply with the requirements published herewith, or of sus- 
pending, at any stage, the trials of any tractor which in their opinion 
has proved itself unsuitable. Forms of entry will be supplied on 
application to the Secretary, Mechanical Transport Committee, War 
Office, Horse Guards, Whitehall. Firms or individuals who intend 
to enter must send in these forms, duly completed, to the Secretary, 
not later than Ist January, 1903, 
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PUMPING ENGINES AT HAMPTON. ; ! J 5 [ 
5hin. in diameter. The high and intermediate piston valves 


Iv our issue of August 2nd we gave a two-page supplement | are of cast iron, those for the high-pressure being fitted with 
illustrating the new pumping engines of the Southwark and | gun-metal expansion valves actuated from the circulating 
Vauxhall Water Company at the Riverdale pumping station | pump levers, the amount of cut-off or degree of expansion 
at Hampton. Previously in our issues of April 26th and | being varied by hand gear. The valves are made with spring 
May 3rd we had also referred to the new works at Hampton. | packing rings, and the junk rings form the ends of the valves. 
To-day we give in a two-page supplement and herewith draw- | The steam admission edge of these valves is on the inner side, 











| packing rings. The piston-rods are of forged steel, and are | 





against cast iron guide brackets fixed to the underside of the 
entablature. Each guide bracket is fitted with steel guide 
bars machined to fit the sides and back of the slippers, and 
secured to the guide brackets with bolts and nuts. The high- 
pressure valve rod is bored throughout its length, and is 
provided with a stutting-box, fitted with a gun-metal gland, 
to take the expansion valve rod which works inside it, 
The variation of the expansion of the low-pressure cylinder 
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Low Pressure Cylinder Intermediate Pressure Cylinder 


Fig. 1—VALVE. GEAR 


ings of a number of the details, and complete the description | the exhaust taking place past the ends. Both the high and 





of these engines. 

There are three cylinders—high, intermediate, and low— 
the high-pressure cylinder being placed at the right end of 
the engine with the intermediate next to it. They are cast 
separately from one another, and their diameters are respec- 


intermediate valves have balancing pistons, a pipe running 
from the top of each balancing cylinder to the hot well. 
low-pressure slide valves are of cast iron, and are fitted with 
gun-metal expansion valves working on the backs of the main 
valves. These expansion valves are worked by an excentric 


The | 


on the main shaft through a system of levers on a weigh 
shaft, and the cut-off is varied by hand. The action of the 
whole of the valve gear may be seen in Fig. 1—which shows 


tively 20in., 29in., and 54in., with a 5ft. stroke. Each of 
these, together with their valve chests, are steam-jacketed, 
and there are separate copper pipes running to each jacket, 








High Pressure Cylinder 


| is brought about by a hand-wheel and worm gearing in the 
usual manner. 

The engine crossheads are of forged steel, and are provided 
with arms and bosses bored to take the upper ends of the 
pump side-rods. Two gudgeons, 9in. diameter by 5in. long, 
are formed in one with the crosshead, and at the ends of the 
high and low-pressure crossheads two 34in. pins for the air 
and circulating pump links are spigoted into and bolted to 
the crosshead. The slipper guide is of cast iron. The con- 






























































Fig. 2—DETAILS OF AUTOMATIC AND HAND 8TOP GEAR 








these pipes being taken from the main steam pipe on the ja front and side elevation of the 
boiler side of the main stop valve. The liner of the high- | gear for each cylinder. The main 
pressure cylinder is 1jin. thick, and is secured to the cylinder | slide valves are actuated by excen- 
body at the lower end with manganese bronze studs and | trics worked from the crank shaft. 
nuts. The upper end of the liner, in addition to filling the | In the case of the high-pressure 
cylinder body, is provided with glands and stuffing-boxes, | and intermediate valves the mo- 






































both these precautions being taken to prevent leakage. | tion derived from the excentric is 
Sections of the three cylinders are given in our two-page transmitted through levers on 
supplement. The piston-rod and slide-rod glands are of cast weigh shafts to the links working 
iron, bushed with phosphor bronze. They are fitted with | the slide valve rods.. The weigh 
manganese bronze square-threaded studs and gun-metal nuts, | shafts are of forged steel, and are 
with spur gear, arranged so that all the nuts in each gland | carried in pedestals bolted to the 
can be screwed up simultaneously. Each piston-rod gland | box standard, the bearings being 
is held by four, and each valve-rod gland is held by three of | brasses in halves set up by steel 
these studs and nuts. Metallic packing is used in the | wedges. The low-pressure main 
stuffing-boxes. Sections of the cylinders with their valve | valves are worked direct from the 
chests are given in the supplement. |excentrics without the  inter- 

The steam chests are cast separately from the cylinders, the | vention of levers or links. The high-pressure expansion 








high and intermediate-pressure cylinders having piston valves 
and the low-pressure cylinder a flat slide valve. 


balancing pistons attached to the valves. The lower covers 
have stuffing-boxes fitted with phosphor bronze bushes for the 
valve rods. 


The upper | 
and iower ends of the steam chests have covers, those on the | 
upper ends being bushed with phosphor bronze to take the | 


The steam pistons are of cast iron with spring | 


valves are worked from the circulating pump levers, the 
motion being transmitted through levers and weigh shafts 
to the valve rods in a similar manner as in the case of the main 
valves. The expansion on the high-pressure cylinder is 
varied by means of a link and die actuated by a hand wheel. 
The slide valve rods are of steel, and are provided at their 
lower ends with slide rods and slipper, the slippers working 


Swain 


| necting-rods are of forged steel, and are of the marine 


type. The diameter at the large end is 8in., tapering to 6in. 
at the small end. They are fitted with phosphor bronze 
marine ends with steel caps, bolts, and lock nuts. The ex- 
centrics and straps are of cast iron. The sheaves are in 
halves, held together by two steel bolts. The straps are like- 
wise in halves, and are held together with steel bolts and 
provided with gun-metal fitting pieces. The rods are of 
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circular section steel, and the lower ends have forged T ends. 
The upper ends are forked and have T flanges, and are fitted 
with phosphor bronze marine ends similar to those on the 
yalve rod links. 

Naturally these engines run condensing, the surface con- 
densers—-one to each engine—being fixed on a: half Janding 
beneath the engine-room floor. The casing of the condensers 
is 3ft. 9in. in diameter by 8ft. Gin. long between the flanges. 
The tube plates have 500 solid drawn tubes 7ft. long and lin 
external diameter between the plates. They are of No. 16 
S.W.G. Five 2in. wrought iron stay bolts are also fixed 
between the tube plates. The tube packing consists of 
two soft india-rubber rings to each end of the tubes inserted 
in a recess formed round the tube. A baffle plate is fixed to 
the end cover across the horizontal centre of the tube plate 
at the end carrying the circulating water branches, so that 
the circulating water passing through the tubes returns to 
the same end of the condenser, and thence will flow back to 
the well through the outlet branch on the upper side of the 
casing. Two circular-dished and ribbed covers are fixed one 
at each end of the condenser casing. The condenser is 
mounted, by means of four brackets cast on the body, on two 
cast iron stools. The stools are bolted down to the con- 
denser floor by means of lewis bolts. 

The air pumps are of the vertical single-acting type, 20in. 
in diameter by 24in. stroke. They are worked from the low- 
pressure engine crossheads by means of links and rock- 
ing levers, the motion being transmitted by braced con- 
necting-rods, with phosphor bronze marine ends, passing 
through the engine-house floor to the air-pump crossheads. 
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Fig. 3—AIR VESSEL CHARGING PUMP 


The base of the air pump, which carries a Qin. suction pipe, 
isan independent casting. It is carried on two cast iron 
girders. The foot valves are six in number, and Sin. in 
diameter. They have separate gun-metal grids with triangular 
flanges, and are bolted on to the underside of the base casting, 
access being had to them by means of rectangular doors. 
The foot valves have gun-metal guards with manganese 
bronze bolts and nuts, and are provided with red rubber valves. 
The air pump body is cast in one with tke hot well tank, 
and is fitted to the base casting. The air-pump barrel has a 
gun-metal liner, and is fitted with a gun-metal bucket, having 
six 5in. red rubber valves, with guides and gun-metal guards. 
The air-pump rods are of manganese bronze, and are attached 
to the buckets by means of a gun-meital nut, lock nut, and 
pin. The head valve is of gun-metal, and is fitted into the 
top of the pump liner. It is fitted with six guards and 
valves, similar to those on the bucket. The air-pump 
chamber is fitted with a cast iron domed cover, in halves 
bolted together. The circulating pumps are of the vertical 
double-acting type. They are 12in. in diameter by 24in. stroke, 
and are worked from the high-pressure engine crossheads in 
similar manner to the air pumps. The body of tLe pump is 
of cast iron. It is carried on two cast iron girders, 5in. wide 
by Sin. deep. The suction and delivery pipes are of cast 
Iron, Tin. in diameter. The water is taken from the 
suction chamber of the main pumps, and, after passing 
through the circulating pump and condenser, is returned to 
the suction chamber. The suction and delivery valves are 
arranged in pairs, having gun-metal grids and guards, 
and red rubber valves, 63in, in diameter. The valve seats 
are inclined at an angle of 45 deg. The circulating pump 
barrel is fitted with a gun-metal liner, and has a plain cast 
iron piston, with a manganese bronze rod. 

Kach engine is fitted with an automatic and hand-stop 
gear, This we have had occasion to notice when describing 
other engines of Mr, Restler’s design. It consists of a high- 





speed governor driven by spur gearing from the crank shaft 
and connected to the throttle valve on the main steam pipe, 
and to a 4in. gun-metal equilibrium valve, which is connected 
to the condenser by means of a 4in. pipe. This valve is 
placed in a cast iron water tank, and is kept air tight by a 
water seal, a ball cock being provided to replace the water, 
which may be lost by evaporation or otherwise. A lever 
fitted with a trip gear and a balance weight is also provided, 
as may be seen in the engraving on page 452 of our issue of 
May 3rd last, and in Fig. 2, so that the throttle valve and air 
valve may be operated by hand should it be required, the 
governor being so ar- 
ranged as to close the 
throttle valve and open 
the air valve when the 
speed exceeds a certain 
rate. 

There are three main 
pumps to each engine, 
each of the pumps being 
double-acting, and each 
being a cylinder 164in. 
in diameter by 5ft. 
stroke, The pump 
barrels are of cast iron, 
and are fitted with 
plain cast iron pistons, 
164in. in diameter and 
18in. long, having 
grooves on their outer 
circumference, din. deep 
by gin. wide, spaced 
1jin. apart. The pumps 
are worked direct from 
the engine crossheads 
by means of steel side 
rods, which pass on 
opposite sides of the 
crank shaft outside the 
crank web. A _ length 
of 6ft. in the centre of 
each of these side rods 
is turned parallel, 5in. 
in diameter, the rods 
tapering each way to 
4in. in diameter at the 
ends. The rods of the 
pumps are of forged 
steel, and are 43in. in 
diameter. Each set of 
pumps has a cast iron 
strainer, which is placed 
in the filtered water 
chamber and connected 
to the main suction 
pipe. Each strainer, in 
addition to being cast 
with a grating, is fitted 
with woven copper wire 
netting, made of Hin. 
wire, and having jin. 
meshes. It completely 
surrounds the cast iron 
strainer. The main 
section pipes are 27in. 
in diameter, and in the 
case of each engine they pass through a cast iron stufting- 
box, fixed in the walls of the filtered water chamber. These 
stuffing-boxes are fitted with cast iron glands, and are packed 
with india-rubber cord. A 27in. flanged sluice valve is fixed 
on each main section pipe, and the spindles are carried up to 
the condenser floor. The 27in. suction pipe is carried from 





each sluice valve by means of a flanged T pipe and two flanged 
straight pieces underneath the suction valve boxes, to which 
Each main suc- 
The delivery 
Fig. 


it is connected by 15in. flanged branches. 
tion pipe is supported on four cast iron chairs. 
pipes are of cast iron, 15in. in diameter and lin. thick. 
4 is a reproduction from a photograph 
taken of the pumps of one of the engines, ~ 
and the arrangement of the pumps, together 
with details of the valve cases, is shown in 
the supplement. \ 
There are three air vessels, one to each set 
of pumps. The air vessels are in three parts 
and of a total height of 18ft. 6in. They have 
an external diameter of 4ft. 6in. and a thick- 
ness of metal of 24in. The lower portion has 











platform round the cylinders which is carried on brackets 
fixed to the entablature. The outer platforms are connected 
to the centre platform by gangways, and the whole of the 
gangways are encircled by a double line of 1}in. polished 
wrought iron handrails, Each engine is fitted with a 5in. 
stop valve, which can either be worked from the cylinder 
platform or from the engine-house floor by means of geared 
hand-wheels. Five inch copper pipes, fin. thick, are led 
separately from the stop valves into the boiler-house. An 
auxiliary steam pipe of copper, 1}in. diameter and din. thick, 
is led from a branch on the main steam pipe of each engine 
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Fig. 4—MAIN PUMP 


to the steam chest of the intermediate cylinders for starting 
purposes. The ends of all the cylinders are provided with 
relief valves. 

A word must be said about the general appearance of these 
pumping engines. The work throughout is of high class, and 
the appearance is all that can be desired. Particularly 
noticeable is the steel lagging to the cylinders and pipes. 
This has been put on in excellent fashion, and is ahead in 
point of finish to anything we have yet seen in this country. 
In short, the three engines with their pumps, and the general 
arrangement of the whole, reflect great credit on Mr. Restler, 
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a flanged foundation at its base and is bolted 
down to a stone foundation. The bottom is 
dished inwards and strengthened with deep | 
ribs. Three 15in. branches with bracketed  \ 
flanges are provided on each lower portion,  \ 
and the interior of each air vessel, at each \ 
15in. branch, is provided with a reflux valve 
with gun-metal faces and seats. A 30in. \ 
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delivery branch is also provided at the lower 
portion of each air vessel. The upper 








portions are domed, and the whole is bolted 
together by means of bracketed faced flanges - 
provided with spigots and recesses, and 
having a wrought iron hoop shrunk on the { 
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edge of each flange. Each set of pumps is 
provided with a 6in. pipe and double-faced nea 
sluice cock connecting the suction and 
delivery pipes. To each engine is fixed a 
pump for replacing the air lost from its air 
vessel, The pumps are made of gun-metal, 

and are 3fin. in diameter by 24in. stroke. 
They are fixed at the side of the circulating 
pump. The pump is fitted witha gun-metal 
piston and cup leather attached to the pump-rod. 








Fig. 5—INDICATOR DIAGRAMS 


It will be | who designed them, and on the North-Eastern Marine 


seen from Fig. 3 that a cup is attached to the underside of | Engineering Company, which carried out the contract. 


the suction valve box. 


so that as the air is sucked in a certain amount of water goes | 


with it. So as to be able to charge the air vessels when the 
engines are not running, a Westinghouse pump, of the type 
used for railway brakes, is fixed on the wall of the engine- 
house on the condenser floor level. 

In the centre of the lower pump floor is a drainage sump, 
and in connection with this a Worthington low-service pump, 
with steam cylinders, Gin. diameter,and pumps, Sin. diameter 
by Gin. stroke, is fixed on the condenser floor. A 6in. suction 
pipe with strainer dips into the sump, and a Sin. delivery 
pipe leads to a drain. There is therefore no difficulty 
whatever in keeping the lower pump floor absolutely 
dry. F-.4 
Returning once more to the engines, each of these has a 


This cup is kept filled with water, | 





Subjoined we give a copy of the figures obtained by the 
water company’s officials with one of the engines, the test of 
which was taken on June 29th of this year. They are as 
follows :— 


Duration of test .. .. .. .. = 12 hours. 
Amount of feed-water per hour = 7586 lb. 
Jacket-water perhour.. .. .. .. .. = 478Ib 
Total water used per hour 7536 + 478 .. = 8014 Ib 


Average indicated horse-power .. .. 
Water per indicated horse-power per hour = 14-48. 


During the continuance of this test, however, one of the 
other engines had to be put to work, and continued working 
for seven out of the twelve hours. This seems to have had 
some effect upon the efficiency of the engine under test, since, 
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if the time during which this second engine was running 
be excluded, the following figures are arrived at :— 


Average horse-power .. .. .. .. «. = SA47-64, 
Feed-water per hour so oe oe = TET, 
Jacket-water per hour ia os | 
Total water per hour 7296 + 478 .. .. = T7741». 
Water per indicated horse-power perhour = 14-19 Ib. 


Which, it will be seen, is -29 1b. of water per indicated horse- 
power per hour better. 

In a further test made on the following day, a still better 
result was obtained. During this test the pressure on the 
main into which the pumps were delivering was fairly high 
and uniform. A slight alteration, too, was made in the 
period of cut-off in the high-pressure cylinder. This being 
made 34in. instead of 423in. in a total of 60in. 
ng figures were obtained :— 


Duration of test .. Swe ee no Or 
Average horse-power .. .. .. .. .. = 562 hours. 
Average feed-water per hou -- = 74°6lb, 
Average jacket-water per hour oe. oa: 
Total average water used per hour7416+ 478 = 7894 Ib. 
Water per indicated horse-power per hour 14-05 Ib. 


SS 


Er Sees 
; 





The follow- | 


The contract specified the water per indicated horse-power | 


per hour at 14 lb., which was practically obtained. During 
the test a number of indicator cards were taken, and we are 
enabled to reproduce a set of these—see Fig. 5. 


The scale of | 


our engravings is just half that of the original cards, the | 


original scales being J, ;, and 7;. The total horse-power, 
as shown by these cards, is 569, which is some 7 horse-power 
greater than the general average. This horse-power is made 
up as follows :— 


High pressure, top .. 133-518 horse-power. 





High pressure, bottom ie 126-14 “ 
Medium pressure, top .. .. 180-65 as 
Medium pressure, bottom .. 183-95 se 
Low pressure, top .. .. .. 252-71 ” 
Low pressure, bottom .. .. 261-1 = 
2) 1138-068 
569- 


In conclusion, we have to tender our thanks to Mr. Restler 
for his courtesy in permitting us to describe these engines, 
and for the trouble which he and his assistants have taken 
in preparing drawings, and in affording us every possible 
information and opportunity for thoroughly examining the 
engines, 








135-TON TRAVELLING CRANE. 


On page 456 we illustrate a very large electric travelling 
crane, recently completed by Vaughan and Son, Limited, 
of Manchester, for Sir W. G. Armstrong, Whitworth and 
Co., Limited, for their armour-plate works at Openshaw. It 
has been tested with a load of 135 tons. A smaller view 
above shows the crane in position in the works. In a future 


issue we shall present full particulars and drawings of this | 


fine piece of work. 
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CUTTER GRINDING MACHINES. 

Ir is a mere platitude at the present day to say that no 
machine shop can consider itself up to date without efficient 
cutter grinders. The essential of good milling is a keen and 

















Fig. 1—-CUTTER GRINDING 


accurate tool; for the best work it is not only necessary that 
the cutter should be sharp, but that it be sharpened in the 
best way and to the correct angles. Consequently, a good 
deal of attention has been turned to the development of good 
machines for doing this work. Two simple forms of English 








Fig. 2 


make are illustrated on this page. They show the latest 


| patterns of this class of machine made by John Holroyd and 


With numerous illustrations, | Co., Limited, of Milnrow. 


Fig. 1 shows the universal cutter 


sharpening machine made by this firm. The spindle is 


double-ended. At the right hand it carries a stone of small 
diameter, suitable for topping the teeth of plain cutters, as 
shown in the sketch Fig. 2, in which the adjustable finger rie 
holding the work in position is shown. The latest improve. 
ment in this machine is addition of a worm and worm wheel 





Fig 3 


t> the swivel head, to permit of setting the work at any 
angle. Ordinary fluted cutters or runners can also be sharp- 
ened by this mill. At the other end of the spindle provision 
is made for sharpening gear cutters and similar work. A 
flat wheel of larger diametcr is used, and the cutter is fixed 











Fig. 4—CUP WHEEL CUTTER GRINDER 


The cutting 
edges of the teeth are ground radially, and a positive amount 
is taken off the cutting face of each tooth at every stroke, 
thus maintaining perfect truth. 

A slightly different form of machine for sharpening cutters 


on an adjustable slide, shown better in Fig. 3. 


with a cup emery wheel is illustrated by Fig.4. This form 
of grinder is somewhat slower in its action, but for large 
cutters this is more than compensated for by the greater 
efficiency of the cutting edges. 








JOHN Kemp STaRLEY.—We regret to have to announce the death 
of Mr. J. K. Starley, of Coventry, in his forty-seventh year. Mr. 
Starley is generally reputed to have been the inventor of the 
safety bicycle, a claim which is disputed by some persons, He 
sent out to the world a type of machine in 1884 which revived the 
easy mount of the ‘‘ bone-shaker ” of the early seventies, and set 
the fashion which became general. He was extremely successful 
in commerce ; in the cycle boom of a few years ago he sold his busi- 
ness to a company known as the Rover, which was floated with a 
capital of £180,000. 

Heavy Motor Trarric.—A meeting of the Liverpool Self- 
propelled Traffic Association was held on Friday, The principal 
speaker was Mr. Walter Long, President of the Local Government 
Board, who said that his hearers looked at this question from an 
interested point of view, and were keen advocates for alterations 
in the law, in order that the industry might be successful, and that 
benefit might be derived from a development of motor traffic. 
He reminded them, however, that all people were not of one mind, 
and since he took up his present office he had received as many 
declarations against any change in the law as he had received in 
favour of such change. It was idle to ignore the fact that there 
was a considerable amount of prejudice yet to be removed, and, to 
be quite frank, he did not think the users of motors were 
altogether free from blame. His own position in dealing with 
the question would be much easier if it were not for the fact that 
cases were constantly brought before him where an unwise use of 
motors was made. He therefore earnestly begged them all to do 
their ntmost to modify the opposition, remembering that prejudice 
would be better removed S demonstrations of error than by 
trampling upon them. With regard to the argument in favour of 
an increase in the permitted tare weight, he did not think there 
would be much difficulty, and he himself had come to the conclu- 
sion that the law as it now stood was calculated to create law 
breakers rather than law observers. He suggested it might be 
possible to deal separately with heavy commercial traffic as dis- 
tinguished from lighter traffic for pleasure purposes, and he did 
not think there would be much opposition to proposals to amend 
the law in regard to the former. I e meeting might rely upon his 
careful consideration of the proposed changes, for he was convinced 
of the importance to both trade and agriculture of this new form 
of traffic, and was anxious that nothing should be done by law to 
restrict the development of an industry which would be helpful to 
the country. He would give the fullest consideration to the 
matter, in the hope that he might be able to find means by which 
the restrictions already existing might be removed without any 





in‘nstice being entailed upon the community generally. 
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RAILWAY MATTERS. 


meeting of the board of the Metropolitan Railway 
Mr, A. Charles Ellis was appointed general manager. 


AT a 
Company, : 

Tue number of persons employed on the railways and 

ways of New South Wales in June last was 16,250, an increase 
tama of Nee ne, 1800 

Tue area of Australia is about 3,000,000 square miles. 
Its population is 3,800,000 and is steadily increasing. There are 
12 os miles of railway, of which 5970 miles are constructed on the 
aft. Gin. gauge. : : 

Iv is announced by the Canadian Pacific Railway that 

sengers from Europe for Australia, vid Vancouver, will in future 
om the option of travelling by the New Crow’s Nest Pass Line 
thr ough the Kootenay mining region. 

Tur Moscow, Kieff and Voronej Railway Company is 
ecking from the Russian Government the permission to con- 

railway Letween Briansk and Knotop, The projected line 
Kieff by 80 


now S 
a ‘shorten the route between Moscow and 
miles. ; 

Purina the month of September the Canadian Northern 
Railway shipped from oints along their lines in Manitoba over 
1000 cars of wheat. This was sent over the Northern Pacific to 
Duluth, whence it was transported to Eastern points. This repre- 
gants about 990,000 bushels of wheat. 


Tue Canadian Pacific Railway directors have at pre- 
sent under consideration a scheme of irrigation for the North-west, 
by which it is proposed to make a good farming and grazing 
country out of barren lands between Calgary and Medicine Hat, 
immediately north of the railway line. 


Tur East-Chinese Railway Company has started a line 
of steamers between Viadivostockand Petropaulovski-Kamtschatka, 
and two or three successful voyages have already been effected. 
‘he S2a of Okhotsk and the extreme north are now, therefore, 
connected ina regular manner with other parts of the Russian 
Empire. 

Iv New South Wales the rugged rocky nature of the 
coast range led to the employment on the railways of 8-chain curves, 
which in some instances occurred on the 1 in 33 grades and formed 
a very s?rious impedimoent to the traffic. Portions of this system 
have recently b2ea re-laid and re-graded with great advantage, 
and now 12 chains is the smallest radius, 

Aw engine driver, Mr. Thos. Goldie, in the service of 
the North-Eastern Railway Company, at Tyne Deck, has invented 
a contrivance by which the semaphore signal is made available at 
night. A slip of glass is fixed at the side of the lantern so that a 
beam of light is thrown the length of the semaphore arm, which is 
thus rendered visible in intense darkness, 


Tur Housing of the Working Classes Committee of the 
London County Council report that in response to an application 
by the Council to the Board of Trade under the Cheap rains Act, 
1883, an inquiry with regard to the service of workmen’s trains on 
the North London Railway will be held by Colonel Yorke, R.E., 
chief inspecting officer of railways, to-morrow, Saturday. 


In reference to the recent report that Sir C. B. Elliott, 
Cape Government Special Railway Commissioner, had placed the 
whole of his large orders in America, the Exchange Telegraph 
Company is informed that no orders for rolling stock were placed 
in America by Sir Charles, Tenders will in all cases be invited, 
British manufacturers enjoying a preference of 10 per cent. 


On the Lake Shore and Michigan Southern Railway 
steel ties made from old rails are used. The rails are turned upside 
down. Below the rail a steel “age is attached, jin. thick by Sin. 
by Shft. The rail used is 651b. per yard. It is proposed now to 
modify this construction by rolling out the head of the rail to a 
width of about Sin. to form the base of the tie, and thus to dispense 
with the extra plate now used underneath. 


Tur widening of the main line .of the North-Eastern 
Railway between Low Fell and Chester-le-Street, is making rapid 
progress, The southern part has been commenced first by the 
contractors, and road bridges are being carried over the line, and 
culverts widened, these works being now well advanced. The 
hallasting-up of the line is progressirg, and for some distance from 
tirtley tl e rails are laid, and the permanent way is complete, 


Tue application by the Rother Valley Light Railway 
Company for an extension of their system from ‘Tenterden to Head- 
corn, and powers to make a level crossing at Robertsbridge, has 
been passed by the Light Railways Commissioners, The application 
was for powers to construct aline7 miles 5 furlongs 6 chains in 
length, commencing at Tenterden, and passing through Biddenden 
to Headcorn Station, with a spur to form a junction with the 
South-Eastern and Chatham and Dover Railway main line at Head- 
corn, 


Tue Imperial Government has granted a concession 
for the construction of a line of railway from Chironio to Blantyre, 
connecting the centre of the coffee plantations with the sea by way 
of the Shire and Zambesi rivers; and it is expected that operations 
will commence towards the end of this year. The construction will 
occupy about two years, Meanwhile experiments are being made 
with a mono-rail system in various parts of the protectorate. It is 
also intended to establish a system of motor trolleys and traction 
engines for transport work in British Central Africa, 


Tur Board of Trade returns of railway accidents which 
were reported by the railway companies during the first three 
months of the year siow that accidents to trains, rolling stock, 
permanent way, &c., caused the deaths of four persons, and 
injuries to 135 others, Accidents top 3 are stated as having 
produced 38 deaths, to servants of the companies, &c., 115; 
trespassers and suicides, 118 ; other persons, 25 ; total, 296. The 
number of of all classes injured during the same period is 
given as 1669, The totals in the corresponding period of 1900 
were :—Killed, 314; injured, 1915, 


WirH reference to the suggested adoption of American 
methods on the English railway systems, Lord Claude Hamilton, 
chairman of the Great Eastern Company, speaking recently at 
Norwich, declared that any immediate alteration of the present 
system was out of the question. In regard to the system of large 
trucks of 30, 40, and even 50 tons capacity, he said the Great 
Eastern and Great Western railways were experimenting with 
these, but, except for the carriage of coke and minerals, the 
trucks were not successful. The introduction of larger engines 
might reduce the railway companies’ expenses, but with longer 
trains longer platforms and sidings would be required. 





Accorpina to the returns issued by the Russian 
Ministry of Ways of Communications, it appears that on Sep- 
tember 1/14, 1901, the total length of Russian railways throwa 
open to trafic amounted to 52,277 versts, or about 34,855 miles, in 
addition to 9534 versts, or 6356 miles of secondary lines ; 34,423 
versts are worked by the Crown, and 15,276 are private enter- 
prises, Finland has 2678 versts, or 1786 miles of railroad under 
the immediate management of the Finnish Senate, and 157 versts, 
or 105 miles, in the hands of private companies. New lines are 
being constructed to the length of 8257 versts, or 5505 miles ; the 
construction of new lines to the amount of 3065 versts, or 2043 
miles, has already received Imperial sanction. To these figures 
must be added the Eastern China Railway, with its branch line 
loons Port Arthur and Dalny, a total of 2413 versts, or 1609 

iles, 








NOTES AND MEMORANDA. 


Tur output of coal in the United Kingdom in 1900 
amounted to 225,181,300 tons. The canals of this country only 
carried 6,832,000 tons, a decrease on the total of the previous year. 


Ir is reported that Herr Joseph Viragh, the inventor 
of the multiplex telegraph, by which 60,000 words can be tele- 
graphed in one hour, died at the Buda Pesth Hospital last week, 
at the age of thirty-two, almost penniless, 


Tue so-called gutta-percha tree which bas been grown 
experimentally in the island of Zanzibar appears to be of doubtful 
economic value, as the latex obtained from it loses its plastic 
character after a few months, and becomes friable, 


An electric motor car carrying three passengers 
recently made the run of 486 miles—London to Glasgow—at a 
cost of £3 153, 3d. for current and night attendance, or less than 
halfpenny per mile, Altogether, with the Glasgow trials and the 
return journey, the distance covered on the tour was 1161 miles; 
surely a record for an electric carriage. 


THE average price of coal per ton at the pit’s mouth 
on the various fields in 1900 was as follows:—South Wales coal- 
field, 123. 0°95d.; small detached coalfields, 11s, 4°91d.; North 
Wales, 11s, 6d.; Scotch, 10s, 10°87d.; Lancashire and Cheshire, 
10s. 9°06d.; Yorkshire, 103. 4°60d.; Northern, 103, 3°68d.; Mid- 
land, 10s, 2°76d.; and Irish, 9s, 11‘8d. per ton. The heaviest 
output was from the Yorkshire field, viz., 62,113,000 tons, 


Ir is generally admitted that electric currents have 
ways that are peculiar and at times puzzling. The reason for this 
is apparently supplied by the fact—of which we were not aware 
until we read in our daily paper recently—that a new type of 
current has been discovered, and has been harshly called ‘‘ double- 
faced.” We are told that when high pressures of 50,000 volts 
have to be transmitted, the ‘‘double-faced ” current offers great 
advantages. 


“CLOSED on account of the fog” is an announcement 
which is frequently presented to intending visitors to the National 
Gallery during the winter months, Has thetime not yet come 
when the pictures cf the nation can be viewed by artificial light 
without risk of injury’ The objection to the use of gas as an 
illuminant in such a building is readily understood, but surely the 
use of the electric light cannot be fraught with either danger of 
conflagration or injury to the pictures, 


Tue average daily supply of water delivered from the 
Thames to the metropolis in August last was 148,607,696 gallons ; 
from the Lea, 29,575,652 gallons; from springs and wells, 
55,016,750 gallons ; and from ponds at Hampstead and Highgate, 
127,866 gallons. The daily total was therefore 233,327,964 
gallons for a population estimated at 6,269,803, representing a 
daily consumption per head of 37°27 gallons for all purposes, 
The Thames supplied 63°69 per cent. of the whole. 


M. Menapier, Principal of the Polytechnic School at 
Paris, is able to transmit, on a single wire, a large number of simul- 
taneous telegrams. The system has been put to a practical test 
between Paris and Bordeaux, says the Westminster Gazette, Twelve 
operators during several hours sent messages simultaneously on a 
single wire, while at the same time, and without the operators 
being aware of it, private telegrams and service messages were 
transmitted by the ordinary continuous currents on the same wire. 


Ir is usual in this old-fashioned group of islands to 
divide the engineering profession into three branches, mechanical, 
civil, and electrical. America, with her characteristic pushfulness, 
has added a further branch to the profession, a ‘‘ social engineer.” 
The Cleveland Chamber of Commerce can claimeredit for the inno- 
vation. It employs a social engineer to study the betterment of 
working conditions in factories and stores, and to offer his service 
and suggestion toemployers. Asa result, changes are said to have 
been madein more than 100 establishments. 


THE first-class armoured cruiser, King Alfred, was 
launched from the Naval Construction Works of Vickers, Sons 
and Maxim, at Barrow-in-Furness on Monday. The new ship and 
her three consorts are the largest and fastest armoured cruisers in 
the world. Their length is 500ft., width 71ft., and, when in fight- 
ing trim, will displace 14,100 tons, the draught being then 2é6ft. 
The King Alfred will be capable of steaming 23 knots. The 
machinery consists of two sets of triple-expansion engines, which 
collectively develop 30,000 indicated horse-power. 


A FEW years ago a 500 horse-power engine and dynamo 
was considered large. To-day it is distinctiy small, and about 
thirty electricity generating stations in Great Britain have engines 
of 1 horse-power and upwards, Though England is behind 
America and the Continent in the number of these large units, we 
can, at any rate, claim to have been practically the first to point 
out the advantages of large units and high electrical pressures, as 
fifteen to sixteen years ago Mr. Ferranti urged the advantages of 
these, and in 1887 commenced the Deptford station. 


In his introduction to the report to the Board of 
Trade on the output and value of the minerals raised in the United 
Kingdom in 1900, just issued, Mr. C. Le Neve Foster points out 
that last year is remarkable from the fact that the value of the 
mineral output of the United Kingdom, exclusive of the produce 
of shallow quarries, was no less than £135,957,676, or £38,487,380 
more than in 1899, which itself showed a gain of about 20 millions 
compared with 1898, The enormous increase is due partly to the 
larger quantity of coal produced, but mainly to the higher average 
price per ton, 


AccorpinG to reports from New York, some remarkable 
results were achieved last week with the Marconi system of wire- 
less telegraphy between the Campania and Lucania while in mid- 
ocean. The two vessels were in communication for five hours. 
During that time seventy-five messages were exchanged. Com- 
munication ceased when the two vessels were 170 miles apart. One 
of the passengers on the Campania sent a message to the Lucania 
for transmission to Philadelphia. The Lucania sent the message 
to Philadelphia, vi@ Ireland, on Friday morning, and it reached its 
destination a day before the Campania arrived. This is claimed to 
be a record for distance. 


Tue Secretary of State for War is offering three prizes 
of £1000, £750, and £500 respectively for the best tractors for 
military purposes, To each prize will be added a bonus of £10 
for every complete mile beyond the minimum of forty miles 
required that the tractor awarded such prize can travel under the 
conditions therein described, the total amount of this bonus not to 
exceed the value of the particular prize to which it may be added. 
The trials, which will be conducted by the War-office Committee 
on Mechanical Transport, will commence in the spring of 1903. 
Forms of entry will be supplied on application to the Secretary, 
Mechanical Transport Committee, War-office. 


A NEw artificial Jeather, ‘ fibroleum,” is reported to 
have been invented by a Frenchman. It consists of pieces of 
refuse skin and hides cut exceedingly small, which are put into a 
vat filled with an intensely alkaline solution. After the mass has 
become pulpy, it is taken out of the vat, placed in a specially- 
constructed machine, and after undergoing treatment, is again 
taken out and put through a paper-making machine. The result- 
ing paper-like substance is cut into large sheets, which are laid one 
upon another, in lots of from 100 to 1000, and put into a hydraulic 
press, to remove all moisture. The article is strong and pliable, 
and can be pressed or moulded into all kinds of shapes and 
patterns, 


’ 





MISCELLANEA, 


Tue Paris Exhibition buildings in the Champ de 
Mars are at last being demolished. 


TurEE motor postal wagons are now taking part in 
the daily service in Paris. This number is shortly to be increased. 


BuackPoot promenade is to be widened by building an 
upright concave sea wall of black basaltic rock from the Rhine 
Valley. . 


Low-pressorE cylinders 36in. diameter are used on two- 
cylinder compound locomotives on at least two railways in the 
United States, 


A motor car having a carrying capacity of two tons is 
being experimented with by the Caledonian Railway Company as 
a delivery van, 


Tue other day a cyclist in Manchester was fined under 
the Police Act 10s, for furious riding in the city. The police esti- 
mate of the rider’s speed was six miles an hour. 


Mr. Carneaie has given £37,000 for the establishment 
of branch libraries in Dandee. The gift is conditional upon the 
Corporation applying, under the Free Library Act, a rate from 1d, 
to 2d. in the pound, 


A MOVEMENT is on foot in Hungary to give a practical 
direction to the scheme for a canal between Buda Pesth and Fiume, 
in crder tc give Hungary a navigable waterway to the Adriatic at 
her only outlet to the sea, 


TE Swedish Government have contracted with Messrs. 
Yarrow and Co., of Poplar, to construct for them a 31-knot torpedo 
beat destroyer. She is to be of the most modern type, and will be 
fitted with oil-burning appliances. 


Tue British Consul at Santiago finds one opinion 
universally expressed, namely, that the British manufacturer 
spends a great deal too much money on catalogues, and too little 
onan efficient staff of commercial travellers. 


THE Johannesburg Town Council and Chamber of 
Mines have appointed a Joint Commission to examine the water 
supply available for the Witwatersrand, and to prepare a scheme 
to ensure a constant supply for the population and for the mines, 


TuE President of the Board of Education has appointed 
Professor Hugh L, Callendar, F.R.S., to the Professorship of 
Physics in the Royal College of Science vacant by the resignation 
of Professor Riicker, who has become principal of the University of 
London. 

A CONVENTION between the principal producers of 
aluminium on the Continent, in England, and the United States 
has been held in Germany to consider the best course to adopt for 
the improvement of the industry generally and the opening up of 
new fields for the sale of the metal. 


THERE is a dry dock now in course of construction at 
Palermo. Its measurements will be as follows :—Breadth of gates 
at top—water level—abont 85ft.; breadth of gates at sole, about 
73° 50ft.; depth of water at sole, about 27ft.; total length on water 
level inside gates, about 532ft. The length on sole is about 529ft. 


THE battleship Repulse, of the Channel Squadron, 
arrived at Plymouth on Sanday for repairs. On Friday, while 
steaming from Moville to Berehaven, a cylinder cover of the star- 
board engine blew off, and the Repulse was ordered to proceed to 
Plymouth at once. The accident resulted in two stckers being 
scalded. 


VaLparaiso has now an ample supply of potable water, 
thanks to the completion of the Peiiuelas waterworks, The reser- 
voir, covering an area of 4285 acres, and dams are situated on the 
Placilla Plateau at a distance of eleven miles, as the crow flies, 
south-east from the ‘‘ Asilo de San Salvador” in the ‘‘ Estero de 
las Delicias.” The watershed is 22,500 acres in area, 


Tue London County Council have appointed Mr. 
Maurice Fitzmaurice chief engineer, at a salary of £2009 a year. 
Mr. Fitzmaurice was chief engineer of the Assouan reservoir works 
on the Nile, and previously was engaged in the Blackwall Tunnel 
works, Mr. Mawbey, of Leicester, withdrew his application for 
the post, he having had pre:sure brought upon him to remain 
in his present position. 

THE organising committee of the first international 
exhibition cf modern decorative art, to be be held in Tarin in 
1902, have recently decided upon the further erection of other 
buildings covering a space of 7C00 square metres, and perhaps oven 
this addition will not prove sufficient. The exhibition buildings, 
which at first were intended to cover a space of about 20,000 square 
metres, will cover a surface of about 34,000 square metres. 


Tue Westinghouse Company has bought some 600 
acres of land for a new town site and new foundry plant at 
Stewart Station on the Pennsylvania Railroad, a short distance 
east of Pittsburgh, Pa. The town will be known as Trafford 
Park. ‘The company has now three foundries, one in Pittsburgh, 
one in Allegheny, and a third in Cleveland ; and it is intended to 
consolidate the Allegheny and Cleveland fourdries in the new 
town. 


A NEW company, named the Ocean Rapid Transit Com- 
pany, is said to have been formed in New York, the objects of 
which are to construct and operate fast ocean vessels, with suitable 
railway connections. The first line to be undertaken will be a 
ninety hour—3 days—at sea, twice weekly, service from Narra- 
gansett Bay direct across the Atlantic to Berehaven. It is said 
that the new steamers will be of the turbine class, and oil will be 
used as fuel, and put in ballast tanks in the bottom of the ships. 


TuE tin-plate industry of South Wales is showing signs 
of renewed prosperity. Atthe end cf September there were 377 
tin-plate mills at work, as compared with 349 mills working at the 
end of August. Thus there has been an increase of 28 mills in the 
course of one month. These 28 mills would have a producing 
capacity of about 15,500 boxes per week. There are at present 
60 idls mills. In September the total exports of tin-plates and 
black plates amounted to 29,745 tons, and in August they were 
25,684 tons, or an increase for September of 4061 tons. 


CONSTERNATION was caused on Friday in the Spenny- 
moor and Tudhoe district on it becoming known that the directors 
of the Weardale Steel, Coal, and Coke Company had decided to 
close their extensive works at Tudhoe. ll the clerks in the 
offices have received notice to terminate their engagement at the 
end of November. A large batch of men received notice on 
Saturday, and the rest will receive notice as the company may 
deem it necessary. This will affect the condition of Spennymoor 
very considerably in its commercial life, as over £100,000 are paid 
annually in wages. 


Tue Admiralty have approved of the appointment of 
an additional first assistant to the chief engineer of Devonport 
Dockyard, and the following appointments have been made :— 
Chief engineer W. H. Beckett, second assistant to the chief engi- 
neer of Portsmouth Dockyard, to be first assistant at Devonport ; 
Chief engineer G. W. Roome, second assistant at Devonport, to 
be first assistant at Malta; engineer Sidney Rider, assistant at 
Sheerness, to be second assistant at Devonport ; engineer A. R. 
Grant, assistant to chief engineer—for charge of drawing-office— 
at Devonport, to be assistant in charge of drawing-office at Sheer- 
ness, vice Rider ; engineer George W. Baldwin, Duke of Welling- 
ton, to be assistant at Devonport—in charge of drawing-office— 
vice Grant. 
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FOREIGN AGENTS FOR SALE OF THE ENGINEER. 


AUSTRIA.—GmROLD anv Co., Vienna. 

F. A. Brocknavs, 7, Kumpfgasse, Vienna I. 
OHINA.—Kagiiy anp Watsu, Limitep, Shanghai and Hong Kong. 
FRANCE.—Bovveavu anp CuxviLuxt, Rue de la Banque, Paris. 
GERMANY.—AsueER anv Co., 5, Unter den Linden, Berlin. 

A. Twerrmeyer, Leipsic ; F. A. Brocknavus, Leiprie. 
INDIA.—A. J. Compripes anp Co., Railway Bookstalls, Bombay. 
ITALY.—Lomgscuzr anv Co., 307, Corso, Rome ; Bocca Frurus, Turi 
JAPAN.—Kag.iy anp Watsa, Limitep, Yokohama. 
Z. P. Maruya anv Co., 14, Nihonbashi Tori Banchomée, Tokyu. 
RUSSIA.—C. Ricker, 14, Nevsky Prospect, 8t. Petersburg. 
§, AFRIOA.—Gorpon anv Gorcn, Long-street, Capetown. 
R. A. Toompson anv Co., 38, Loop-street, Capetown. : 
J. 0. Juta & Co., Capetown, Port Blizabeth, & Johannesburg 
AUSTRALIA.—Gorpon anv Gotcn, Melbourne, Sydney, and Brisbane. 
R. A. Toompson anv Co., 180, Pitt-street, Sydney; Mel- 
bourne, Adelaide, and Brisbane. 
TURNER AND HenpErson, Hunt-street, Sydney. 
NEW ZEALAND.—Uprow anv Co., Auckland ; Craio J. W., Napier. 
OANADA.—Monrreat News Co., 886 and 388, St. James-street, Montreal. 
Toronto News Co., 42, Yonge-street, Toronto. 
UNITED STATES OF AMERICA.—InreRwationaL News Co., 83 & 85, 
Duane-street, New York. 
Supscription News Oo., Chicago. 
STRAITS SETTLEMENTS.—Kagiy anp Watsu, Liuirap, Singapore. 
CEYLON.—WisayartTwa anv Co., Colombo. 








SUBSCRIPTIONS. 


Tax Enoinesr can be had, by order, from any newsagent in town or 
country, at the various railway stations; or it can, if preferred, be 
cxpplied direst from the fice on the following terme (paid in 

vance) :— 

Half-yearly (including double number) . . £0 14s. 6d. 
Yearly (including two double numbers).. .. £1 9%. Od. 
O.ora Reapine Casmzs, to hold six issues, 2s. 6d. each, post free 2s. 10d. 
credit occur, an extra charge of two shillings and sixpence per annum 

will be made 

Foreign Subscriptions will, until further notice, be received at the rates 
given below. Fore’ ubscribers paying in advance at these rates 
will receive Tar Enoinger weekly and post free. Subscriptions sent 
by Post-office Order must be made payable to Tam Enoingmr, and 
accompanied by letter of advice to the Publisher. 

Tain Pargr Corrs. Tuick Parse Coptms. 
Half-yearly . .. 18s. Od. | Half-yearly . . £1 Os. 8d. 
Yortly =. a @ 41%. | Youly .. . ~ & &@ &@. 

(The difference to cover extra postage.) 


ADVERTISEMENTS. 


ow The ay for pg yp of four lines and under is three 
shillings, for every two lines rwards one shilling and sixpence ; odd 
lines are charged one shilling. The line averages seven words. When 
an advertisement measures an inch or more, the charge is 10s. per inch. 
All single advertisements from the country must be accompanied by 
a Post-office Order in BD pew! Alternate advertisements will be 


inserted with all practical regularity, but regularity cannot be guaran- 
teed in any such case. All ex "weekly edvuniosmnente are taken 
subject to condi! 


Advertisements cannot be inserted aniess delivered before 
Six o'clock on Thursday evening; and, in consequence of 
the necessity for going to press early with a portion of the 
edition, ALTERATIONS te standing advertisements should 
arrive not later than Three o’clock on Wednesday afternoon 
in each week. 

Letters relating to Advertisements and the Publ the 
Paper are to be addressed to the Publisher, a tedecy Whee ail ther 
letters to be addressed to the Bditor of Tus ENGINEER. 

Telegraphic Address, ‘‘ENGINEER NEWSPAPER, LONDON.”’ 
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*,* With this week's number is issued, as a Suvplement, a Two-page 
Drawing of Pumping Engines at Hampton, Sovthwark and 
Vauxhall Water Company. Every copy as issued by the Publisher 
includes a copy of this Supplement, and subscribers ave requested 
to notify the fact should they not receive it. 


*,* THe JAPANESR LINE-OF-BATTLE SHIP HaTsuse.—Our two-page 
supplement of the above may be had, printed on Japanese vellum 
paper, upon a roller, price 18., by post 1s. 1d. 


*,” If any subscriber abroad should receive THE ENGINEER in an 
im, a a saree amet, Be oe Wee Se oe Poe 
information of the fact to the Pubiisher, with the name of 

A aoe eS ae 6 a ; 
[2a = & ee by obtaining the paper direct from 
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TO CORRESPONDENTS. 
*," In order to avoid trouble and confusion we find it neceseary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himsely, and stamped, in order 
that answers received by us may be forwarded to their destination. No 
notice can be taken of communications which do not comply with these 
*,* All letters intended for insertion in Tus Enonrvame, or containing 
questions, should be accompanied by the name and address of the writer, 
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whatever can en af anonymous communications. 
*,* We cannot wndertake to return drawings or manuscripts ; we must, 
therefore, request correspondents to keep copies. 


REPLIES. 


B. L. (South Wales).—A description of the De Laval steam turbine 
appeared in our issue of June 15th, 1900. 

F. W.—We do not know when the mono-rail line is to be commenced. 
Possibly Mr. Behr may be able to tell you. 

J. F. W. M.—It is a matter of common knowledge that wrought iron will 
corrode much more quickly than cast iron. We cannot direct you, 
however, to any special article or paper on the subject. 

A. G. (Birmingham).—The work done in a compressing cylinder is 
calculated from a diagram, just as the work of a steam cylinder is 
calculated. You will find a very useful treatise on air compressing 
and air engines in D. K. Clark's ** Rules, Tables, and Memoranda.” 

H. 8.—All the technical colleges and schools in the kingdom give in- 
struction in electrical science :—University College, Gower-street ; 
King’s College, Strand ; the Central Institute, South Kensington ; the 
City of London and Guilds Technical Schools, Finsbury ; and others in 
all the great towns. 


INQUIRIES. 


STEAM ENGINE. 
Sir,— Can any reader give me particulars of Oubridge’s engine ? 
R. 


October 80th. A. C. 





CARBON BRICK3 FOR LINING BLAST FURNACES. 
Sir,—Can any of your readers inform me if the above have been fairly 
tried, and with what result 


October 30th. R. G. 





OIL FOR SUPERHEATED STEAMY. 

Sir,—I shall be obliged to any reader who will tell me where I can 
obtain the Heckla oil referred to on page 146 of Toe ENGINEER for 
August 9th. 

October 29h. SuPERHEATER. 


THE EFFECT OF MOMENTUM ON GIRDERS. 


S1r,—I shall be much obliged for a note of the correct method cf 
estimating the horizontal stresses produced in a rapidly-moving struc- 
ture—such as the girders of an overhead traveller, or the frame of a 
goliath crane—by its own inertia when pulled up suddenly. I have not 
met with it in any cf the technical publicati.ns, 


October 29th 4s, V. PB 








MEETINGS NEXT WEEK. 

Roxtokn Socikty.—Thursday, November 7th, at 8.30 pm, at 20, 
Hanover-square. Presidential Address by Mr. Herbert Jackson, F.C.S. 

LIVERPOOL ENGINEERING Soctety.—Wednesday, November 6th, at 
8pm. Inaugural Address by the President-Elect, Mr. Arthur Musker, 
Assoc. M. Inst. C.E., M.I. Mech. E. 

Society or Encinrers.—Monday, November 4th, at 7.30 p m., at the 
Royal United Service Institution, Whitehall. Paper, ‘The Main Drain- 
age of liford,” by Mr. Roger Gaskell Hetherington, M.A. 

Tue InstiToTIon oF Civit EnGIngERS.—Tuesday, November 5th, at 
8 p.m. Inaugural Address by the President, Mr. Charles Hawksley ; 
Prese.taticn cf the Council’s Awards ; and Reception in the Library. 








DEATH. 


On the 24th October, at Linda, Belvedere, Kent, Wittiam Henry 
Tuomas, M. Inst. C.E., M.I. Mech. E., of 6, Delahay-street, Westminster, 
aged sixty-seven years. 
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GOVERNMENT CONTRACTS, 


Att the circumstances and conditions under which 
Government contracts for machinery and structural work 
are given out have been brought prominently before the 
public by Lord George Hamilton’s now famous letter to 
Mr. Baird, and the discussion which has ensued. It was, 
indeed, high time that steps were taken to establish 
satisfactory relations beween the great Government 
spending departments and the manufacturers of Britain. 
Order after order has recently gone abroad. Some of 
them could not possibly be executed here in reason- 
able time, but it is alleged that forethought on the part 
of Government officials would have enabled the remainder 
to be carried out at home. Various statements have 
been made since we wrote last week, all bearing on 
the question of Government contracts. The latest 
denial orders whatever 


is an_ explicit that any 
have been given out by Sir Charles Elliott, who 
is in this country on a special mission from the 


Cape in connection with South African railways. 
This is so far gratifying. But it in no way affects the 
main issue, which is simply that the Government spend- 
iog departments are so tied and bound by tradition, red 
tape, and some special sentiment the nature of which it 
is impossible to define precisely, while it is most nearly 
expressed by the words ‘“‘ contempt for trade,” that diffi- 
culties are put in the way of the manufacturers which it 
would be quite easy to avoid. It does not require any 
special intelligence to enable us to understand that a 
purchaser can if he pleases make things either easy or 
hard for the seller. In the former case there will be 
sympathy between the two; in the latter antagonism. 
The British manufacturer maintains that between him- 
self and Government officials there is no sympathy 
whatever; and it is by no means easy to refute this 
proposition. 

teturning to the Indian locomotive contracts, we 
find, as far as our information goes, that for some time 
past it was obvious that a large increase must be made in 
the number of locomotives working in India. Very few 
orders had been given out for some years. In spite 
of the famine traffic was increasing. Indeed, the 





movement of food stuffs into the famine districts made 
considerable demands on locomotive power. The loco- 
motive building firms in this country keep them- 
selves well apprised as to possible markets; and we 
have reason to believe that numerous representations 
were made to the authorities that locomotives ought 
to be ordered in good time, and: that orders could be 
placed on favourable terms both in England and 
Scotlagd. These representations were ignored. It was 
said that no locomotives were wanted, and this at quite a 
recent period. Then suddenly like a bolt from the blue 
comes a demand for large numbers of locomotives to be 
built to new designs, under most rigorous specifications, 
and to be delivered within a period which would render 
overtime working a necessity, and tax to the utmost the 
available resources of the country. It appears to us to be 
perfectly clear that if the Railway Department of the 
Indian Government did not know that new rolling stock 
would be wanted, the officials were grossly lax and 
ignorant. If they did know, and those above them did 
not act on the information, then a very heavy responsi- 
bility is transferred from one set of shoulders te 
another. So far as we can see, a serious mistake has been 
made all round; and the Indian Government, finding 
that it must have the engines, come what may, has hailed 
with delight the aid of the German manufacturer, and 
claims to have made an excellent bargain instead of having 
perpetrated a serious blunder. It is quite fortuitous that 
the German engine builders are at their wits’ end for 
work to keep their shops open, and so have quoted at 
rates much below their usual prices. Many people 
in this country hold that, under all reasonable con- 
ditions, the money paid by the taxpayer should be spent 
in the country where it is raised. They point out that 
the Indian order, if given in Great Britain, would have 
supported about 1000 men for six months; the money 
would in effect be taken out of one pocket and put into 
another. The Empire would have its money, its men 
supported, and its locomotives, whereas under the existing 
arrangement Germany has some 1000 men supported for 
six months, and gets English gold, and we have nothing 
to show but the locomotives. It would appear that it is 
not easy to bring forward arguments which will prove 
that on the whole it is better to buy somewhat inferior 
engines at a much lower price than that quoted in this 
country. It is, by the way, to be regretted that no 
official statement has been made concerning the precise 
terms of the German contract; we very much want to 
know what is the price to be paid per engine, how 
it is to be paid, and what are tke dates of delivery, 
the penalties, and the stipulations in the specifica- 
tion. Are the materials to be the same? There is no 
earthly reason why all this should not be made public. 
A letter addressed to the Times, which will be found on 
page 462, throws some light on this matter. 

We are not surprised to find that at least one of our 
contemporaries has fallen foul of the firms building loco- 
motives in this country, and asserts that they are indolent, 
conceited, and blind to their own interests, or they would 
be able to compete with Germany. It is very difficult to 
deal with general statements of this kind within a reason- 
able Jimit of space. The charge as itstandsis vague. It 
emanates from one who is obviously not in possession 
of all the facts; one who knows nothing about the very 
peculiar conditions under which a very special branch of 
mechanical engineering is carried on. We have before 
now directed attention to what ought to be an obvious 
fact. An increase in the productive power of the 
locomotive building works of this country implies the 
expenditure of much capital; indeed, of a great sum of 
money. Whence is this money to come? Our con- 
temporary, the Statist, evidently holds that the principal 
locomotive firms of this country are to blame. They 
happen to be full of orders ; but they ought to have such 
a capacity of production that they couldtake more. But 
the real crux of the matter is represented by the question, 
Is locomotive engine building so profitable a business that 
it can regularly pay respectable dividends on money 
invested in it? We believe the answer to this can- 
not be given clearly. Various firms have spent very 
large sums in the development of their works; but 
it is doubtful if the general public would respond if 
asked to subscribe for shares in a company building 
locomotives. The course of trade in these engines 
is peculiar. There is no such thing as a steady demand ; 
and the very fact might be taken advantage of by the 
Government if only a little common sense were available. 
If the demand could be steadied we believe that the 
necessary capital would be forthcoming. Indeed, it will 
be seen that the Scotch firms have plainly stated that if 
they can rely on having to supply the Indian railway 
demand they will extend their factories, it being under- 
stood, we presume, that some care will be taken to study 
the convenience of the makers as to the time of delivery 
—a matter very easily effected. Some of the locomotive 
building firms say, not unnaturally, that the railway com- 
panies ought not to build engines. But it must 
be remembered that all the great railway companies 
in France, Germany, Austria, and America build 
engines for themselves, ard they are far from satisfying 
their own wants, very heavy orders being placed with 
private firms; and so much can be said in favour of a 
system which has existed almost since the introduction 
of railways, that it seems to be waste of time to suggest 
its supersession. 

It is constantly forgotten by the non-technical critic of 
the British locomotive builder that he constructs the 
best machinery of the kind that can be made. It is 
fully admitted by foreign critics that this is the case. 
But it is argued, Why not build something worse and 
cheaper? This is by no means so readily done as would 
appear at first sight. Men and methods are all adapted 
to secure a given end. A first-rate coach builder would 
not find it easy to turn out four-wheeled cabs. If he 
made them at all they would cost him very much more 
than they would cost a man who had made their con- 
struction a regular business. We believe that it would 
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be a great mistake for the British locomotive builders to 
imperil a splendid reputation for the sake of being cheap. 
Furthermore, when prices are considered, it ought to be 
mentioned that the highest class French and German 
locomotives are more expensive than English engines of 
the same power. Of course, this statement only applies 
to normal conditions, and not to those now obtaining on 
the Continent. 


. 
WHAT IS AN ECONOMICAL STEAM ENGINE ? 


Ir can scarcely have escaped the notice of our readers 
that of late, reports on the performance of steam engines 
have b2come much more elaborate than they were up to 
a few years ago. We have now balance-sheets of thermal 
expenditure and ultilisation, and all the apparatus for 
testing has become complicated. Much more than the 
water tanks, and the indicator, and the coal-weighing 
machine are now, it would appear, needed. A little flock 
of observers is employed—frequently students who are 
intended to learn something—and the results of their 
observations are minutely tabulated to various places of 
decimals, while charts of curves are plotted neatly on 
section paper. We have never been fully able to under- 
stand the precise utility of the mass of figures obtained 
with so much care. Inquiries of the kind in question have 
always appeared to us to be rather the result of scientific 
curiosity than anything else. The desire to know whether 
the knowledge acquired is or is not useful is, of course, in 
a way, laudable. In connection with the steam engine, 
however, it does not seem to have done much good. 
Great numbers of reports on the performance of steam 
engines at home and abroad have passed through our 
hands from time to time. They are principally remark- 
able for a total lack of congruity. It is an interesting 
fact that we cannot call to mind one of them which con- 
tained a suggestion for improving the performance of the 
tested engine that might not have been made by any 
competent engineer who took a few indicator cards. Of 
course, there may be reports quite different and more 
valuable, but they have not been made public; at all 
events, they have escaped our notice. 

During the last few years, reports or no reports, the 
development of the steam engine has made steady pro- 
gress. We need not speak of the marine engine or the 
locomotive, but of the stationary engine alone. From the 
days of Fairbairn down to the advent of electric lighting, 
the mill engine was a heavy, slow-running, stupendous 
machine. For along time nothing but the beam type 
would be tolerated. The horizontal engine for mill pur- 
poses fought its way slowly into favour. The advent of 
the electric light brought about a very rapid change. 
The big mili engine was far too costly, too slow, and occu- 
pied too much space. The high-speed engine, or at all 


events, the engine running at afar greater number of | pop 


revolutions per minute than Fairbairn ever contemplated 
came into fashion. The difficulties connected with lack 
of room and general inaccessibility of locality led to the 
use of the water-tube boiler—which, at least, while nas- 
cent, is eminently portable—and with it of high pressures ; 
and so from one cause or another resulted the electric 
installation engine. Its varieties are fairly numerous. 
They are all different in essentials from the normal mill 
engine, and it is almost certain that they are more 
economical of fuel, and constructed with more regard for 
securing a small consumption of steam. 

So much premised, we may proceed to consider a 
question known as the steam engine problem, which has 
attracted a great deal of attention in the United States, 
and will probably be heard more of in this country. Simply 
stated, the problem is, ‘‘ What type of steam engine will 
supply power most cheaply?” or, in other words, 
‘* What is the commercial efficiency of any given species 
of steam engine?” The scientific man, and the 
theoretical, will naturally jump to the conclusion that 
the engine which uses least steam per horse-power per 
hour will best satisfy the conditions. But the steam user 
has only too good reason to know that this question is 
much too complicated to be answered in this way. Taking 
coal to cost one-tenth of a penny per pound, or a little 
over a sovereign per ton—a reasonable price for steam coal 
—it will be seen that if 1000 I.H.P. is obtained for an 
hour with 2000 Ib. of coal the cost is 17s.6d. A reduction 
in the consumption amounting to the not inconsiderable 
figure of 14 per cent. would represent a saving of but half a- 
crown. It is in no way certain that in the long run, of two 
engines, one using 14 per cent. less steam than the other, 
the first would be the better engine to have. It might be 
or it might not be. It is to a problem of this kind that the 
engineer preparing designs for an electricity installation 
must address himself; and to find the correct answer will 
severely tax all his skill and ability, for so much is 
promised, and so much is actually performed by the 
makers of high-class steam engines, thatit is by no means 
easy to decide between conflicting claims. 

There are, however, certain broad principles which will 
serve to guide the engineer, and particularly the young engi- 
neer for whose benefit we are more especially writing. It 
will usually be found that high economy means, if not com- 
plication, at all events an increase in the number of parts, 
and a high pressure. To these things there is no objec- 
tion so long as it is fully understood that they demand 
superior material and very excellent workmanship. The 
highly economical engine must therefore be comparatively 
an expensive engine. If it is not expensive at first, it is 
sure to be costlyinthelongrun. Thus, for example, with 
high-pressure steam and a high piston speed, it is essen- 
tial that the cylinder liner metal, particularly if the engine 
is horizontal, shall be as hard as is compatible with 
boring. This means that the liners will cost a good deal 
of money. If soff metal is used the result will be 
serious. We know at this moment a large installation in 
which there are not two high-pressure cylinders of the 
same diameter. They are American engines. They 
have not been many months at work, and some of the 
cylinders are already half an inch larger than they were at 
first. The liners were made of soft metal. Furthermore, it 
must never be forgotten that the primary condition of 





working is that the engine shall never cease running 
until the engineer in charge stops it. That is to say, it 
must not get hot bearings or break down in any way. 
Now engines with complicated valve gear are not 
invariably trustworthy in this respect. They are not 
trustworthy at all unless they are extremely well de- 
signed, made, and maintained. These and various other 
considerations all point to the one end. The very 
economical engine must be a very fine piece of mechan- 
ism, and it must be taken in charge by competent men. 
It is the old story of the astronomical regulator and the 
kitchen clock over again. 

If, now, the engineer is told that he can have the econo- 
mical engine for the same price, or nearly the same price, 
as the engine of a simpler type, he will do well to regard 
this statement with suspicion. He may be handed one 
of the very elaborate reports to which we have referred ; 
and which are, we may add, greatly in favour with some 
American engine builders. There is no reason to doubt 
the accuracy of the figures; but all the same they leave the 
principal question just where it was. Itis quite possible to 
build a cheap engine which will give a very high result for 
a short time. In the end it will prove a weariness to 
the flesh of everyone who has to do with it. On 
the other hand, the first cost, and the other costs involved 
in the purchase and use of a very economical and 
beautiful engine may be so great that the saving effected 
in fuel will not compensate for the augmented outlay. 
Anyone ought to see at a glance that at this point we 
are brought face to face with the cost of coal, and thus 
an engine which might be highly desirable in the south- 
east of England, where fuel is very dear, might not be 
at all the best in the centre of the coalfields. In the 
United States balance sheets are now being worked out 
which are quite different from the thermal efficiency 
sheets with which we are sofamiliar. They include quite 
different items, and the results are in some cases very 
surprising indeed. We can strongly recommend the 
preparation of similar sheets to engineers in this country. 
If they are at a loss as to the way to prepare them, they 
cannot do better than consult a little book, ‘‘ The Steam 
Engine Problem,” by S. H. Barraclough and P. N. Russell, 
published last year at Sydney, by Kealy and Philip. 
More is to be learned from them than from the most 
elaborate efficiency report ever prepared. 


BY-PRODUCTS FROM COKE OVENS. 


TE fact that in the case of so many coal-tar distillation 
products a considerable fall in values has occurred during 
the last few years is somewhat momentous, not only to 
the industry chiefly concerned but also to those who 
advocate the claims of the recovery coke oven over those 
of its more antiquated and more wasteful, albeit still most 

opular rival, the beehive oven. It is all very well to 
talk loudly of the valuable products which are wasted in 
the beehive process; but it is noticeable that most of 
those who do so are not at all familiar with the markets for 
the residuals the recovery of which they so emphatically 
advocate. Those who have studied the matter in the 
course of their own connection with it, and who have not 
omitted to fortify themselves further by dipping into the 
archives of history, would be able to unfold a tale to the 
man of superficial and ill-digested knowledge which might 
cause him to pause in the delivery of his oracular 
precepts, and to consider whether, after all, the increased 
capital outlay which he proposes is likely to bear 
equivalent fruit. Not so many years ago benzol, the 
commercial variety known as 90 per cent., was selling 
at 4s. per gallon; to-day, after having touched 7d., 
it is quoted at 10d. per gallon, a fact which is of 
extreme significance. Considering that the demand for 
this product has increased in the coal-tar colour industry, 
that it finds also a continually increasing application in 
the gas industry as an enricher, the only conclusion that 
one can arrive at with regard to the cause of the decline in 
price is that over-production—that hydra-headed monster 
of the chemical trade—has taken place. If it is strictly 
true, as was stated last year in current market reports— 
and there is no reason to impugn their veracity—that 
benzol is a drug in the market, it stands to reason that 
the chance of coke oven producers ner themselves 
for their outlay is rather remote ; that is, unless a greatly 
increased demand arises for benzol in the gas industry. 
Of course, benzol is not the only marketable product 
which coal-tar produces. There is carbolic acid, which, 
owing to increased demands for disinfecting purposes, and 
for the manufacture of certain explosives, has kept up well 
in price, and promises to do so, though it may be men- 
tioned in passing, as an interesting and somewhat sinister 
fact, that this year has seen for the first time imports of 
this body from Germany, the exports between the two 
countries having hitherto been entirely on our side. But 
despite this new movement, producers of carbolic acid say 
they have nothing to complain of in regard to the 
demand for their products ; and there seems no reason to 
be pessimistic on this head at any rate. The same 
cannot, however, be said of anthracene, the source of 
that alizarine, which, at the time of its discovery as a 
substitute for madder, attracted such world-wide atten- 
tion. At the present time, after a long era of German 
demand which has kept English producers fully occupied, 
a great falling-off has occurred, and we hear of tons and 
tons of this material in store for which a market cannot 
be found. It is outside our present purpose to inquire 
into the causes of this depression. It will be sufficient to 
indicate its existence as a warning to those who advocate 
its increased production. Perhaps a further disclaimer is 
also due, and that is that the limits of space do not 
permit of the treatment of any of these references in 
that detail which is, of course, theoretically desir- 
able; but all the same, in order to avoid accusations 
of inaccuracy, it may be said that anthracene is produced 
in more than one quality, and that the falling off in the 
demand is by no means equally distributed. 

With regard to other tar products, the whole gamut of 
which we do not propose to ascend, it cannot be said that 
the demand for naphthalene or creosote oil is such as to 





incite to their further production on a large scale; while ag 
for aniline oil, a product of benzol, heavy losses have 
been sustained by those who bought largely when the 
price was higher than it is to-day. But not to elongate 
this doleful list, we may now pause and consider if the 
outlook for the increased production of tar is bright 
enough to attract the necessary capital, and in the light 
of these and other facts which the limits of space compel 
us to leave out, we can but say that the outlook is dubious, 
This is, of course, only from the tar point of view, and 
applies solely to the high-pressure ovens of the Simon-Carvé 
type, in which the aromatic hydrocarbons are produced. 
With regard to the recovery of ammonia in the form of 
sulphate, a subject which has come forward prominently in 
connection with the Mond gas process, the outlook is not 
at all so black, because the price keeps up and the demand 
is certainly likely to increase. The Mond gas plants will, 
however, add largely to the output in the future, and 
thus have an effect upon the coke oven production, the 
extent of which it is impossible to foresee. It has 
been argued by those who have advocated the more 
extensive adoption in this country of coke ovens of the 
Otto-Hoffmann and Semet-Solvay type, that thereby we 
should regain our supremacy as benzol producers, a 
position which has been seriously assailed by Germany. 
It may be mentioned that by means of absorption in 
heavy oil, large quantities of benzol are extracted from 
the gases of ovens of the above type in Germany and 
England, this being the primary cause of the great fall 
in price. The same writers have, however, admitted 
that this fall in price is due to over-production, and in the 
face of this statement it hardly seems logical to suggest 
that success will be achieved and profits revived by 
adding to an already overburdened market. If benzol 
could be extracted from the waste gases of beebive ovens, 
or other low-pressure types which are not fitted with ex. 
pensive tar-recovery plant, the case would be different, but 
it cannot be, because the hydrocarbons obtained either as 
gaseous product or as oil of tar, belong not to the valu- 
able aromatic series, but to the paraffins, which are of no 
value to the colour maker. Certainly in some cases 
phenolic products, if not exactly similar to those in coal 
tar, at any rate of commercial importance, are being 
obtained from low-pressure recovery ovens. The main 
purpose, however, to which such by-products are put 
is in the case of the gases for boiler fuel, while the tar 
goes into the manufacture of wagon grease, and certainly, 
in the light of current market quotations, it would savour 
of arrogance to demonstrate to the owner of beehive 
ovens that he is walking obstinately in the paths of dark- 
ness and neglecting the help of the guiding star which 
indicates the road by which he can further enrich himself. 
The facts mae against any such teaching, at the present 
moment at all events, and in all matters connected with 
the chemical trades in which sharp transitions of fortune 
are appallingly frequent, we do not care to deal with the 
future in terms of anything like confidence, or to attempt 
forecasts based only on history. We do not ignore the 
fact of the increased extent to which benzol is being used 
by English corporations in the enriching of coal gas ; and 
it may be that we are about to witness a development of 
this use which will tax the resources of present benzol 
producers, and stimulate the energies of those who just 
now are doubtful as to the propriety of producing it. 
It may be that the optimistic views held by some on this 
point are well founded ; andif events should prove their 
correctness increased attention will no doubt be given to 
the subject of the recovery of benzol from the gases, even 
if its production from the accompanying tar is not pro- 
ceeded with. 

We do not wish to give an impression that no progress 
at all has been made with the replacement of the non- 
recovery beehive oven by those of an advanced type, 
because certain districts, notably South Yorkshire, can 
bear witness to the contrary; but the progress made has 
been but halting compared with the ideas of thorough- 
going supporters of the recovery oven. An important 
point in connection with recovery is the disposal of the 
tar; it is not every colliery that cares to encumber itself 
with a chemical works in accordance with the ideas of 
recovery advocates; and where the nearest tar distillation 
works are situated at a considerable distance the carriage 
question becomes an important factor which cannot be 
omitted from consideration, as there is no reason to 
suppose that its potency in the past will suffer diminu- 
tion in the future. Some tars, of course, may stand the 
cost of carriage to a distance for distillation, while others 
will not, because the tars from different coals may vary 
considerably in their contentof valuable bodies ; an issue, 
however, which it is impossible to discuss on the present 
occasion. With regard to what we have said above as to the 
possibility of the use of benzol in gas enriching experiencing 
a great increase, notice should be taken of the somewhat 
sinister fact that, although this system was a few years 
agolargely used in Germany, it has now suffered a relapse, 
and a very serious one, too, and this is due to the greater 
employment of incandescent lighting, for which purpose 
there is nothing to be gained by making a gas of high 
illuminating power. If this is to be taken as a pretext 
for English action, it is more than probable that the 
present increased and increasing demand for benzol may 
prove to be of a temporary nature. Events march 
quickly in the technical applications of chemistry ; and he 
would be a bold man who ventured to be dogmatic on 
the prospects of this or that process; but it must be con- 
ceded that this change of procedure in Germany lends 
strength to our contention that the advocacy for a greatly 
increased production of tar is based on rather an insecure 
foundation, so far as present prices and prospective 
markets are concerned. With which remark we may 
take leave of a wide subject, of which it has only been 
possible to refer, and that cursorily, to one or two of the 
many issues and considerations involved. 
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MOTOR VEHICLES FOR HEAVY TRAFFIC. 
Tur report of the judges upon the highly successful series 
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: y or vehicles, which was held in Liverpool 
of trials , ; eo auspices of the Self-propelled Traffic 
is sor a "has just been issued. Our readers will remem- 
— ee description of the tests which appeared in these 
be, png as time, that the vehicles which took part in the 
— ‘ition were of two types, namely, those in which steam 
eer ogee were the propelling agents. There were thir- 
pv we ies made by eight firms, a substantial increase over 
page cat which took part in the previous trials. Two 
pond mr" resent at the tests, and three were withdrawn. Of 
_ men cial only two used internal combustion engines, the 
or six having steam engines and boilers, in which 
pr ae utilised for steam-generating purposes. The motors 
of the former were constructed on the Daimler principle, 
having the Simms-Bosch low-tension electro-magnetic system 
of ignition. Unlike most of the light carriages using this 
nethod of propulsion, the power is transmitted in these wagons 
a friction cones and interchangeable toothed-gear wheels, in- 
tead of by chains. The steam vehicles were all constructed 
pes rinciples which are well known to our readers, with 
yok pare of the two Musker wagons, which were with- 
drawn. The failure of the latter to take part in the trials 
was a matter for regret, as they involved several ingenious 
ures differing entirely from any of the other competitors. 
The object oi the builders is to produce a vehicle which will 
require the minimum of attention. With this end in view, 
the boilers—one using oil fuel and the other coke—are wholly 
automatic ; that is, the air supply, oil or coke, and water are 
regulated in proportion to the amount of steam required. 
The boilers are of the flash type, and the whole of the motive 
machanism is contained on a platform suspended from the 
axles; while interposed springs absorb all shocks due to start- 
ing quickly or jolting. Although the object aimed at is highly 
desirable in itself, it is questionable whether the gain is likely 
ty outweigh the advantages of a simple, though perhaps not 
so economical, system of construction. The tests, extending 
over several days, were as severe as the most critical adver- 
sary of the motor vehicle could have suggested. Probably 
no roads in the United Kingdom offer such a variety 
of surfaces as those in Lancashire, cobble stones, granite 
setts, and macadam being freely interspersed. The two 
vehicles propelled by internal combustion engines using 
petroleum spirit—0-680 specific gravity—are the first which 
have taken part in the trials, and they acquitted them- 
selves most creditably. Their chief drawback is undoubtedly 
the heavy cost for fuel per ton-mile compared with that for 
solid fuel in the steam vehicles. The cost of working com2s 
out at 0'767d. and 0°655d. per ton-mile on upwards of 300 
ton-miles of load during the trials, but the speeds 7°11 and 
7:33 miles per hour are somewhat higher than all the other 
competitors save one. The cost of motive power per ton- 
mile of load for the steamers comes out at from 0°219d. to 
(0°333d., the speeds varying between 5} to 7 miles per 
hour. ‘The fact that gold medals were awarded to six 
out of eight vehicles speaks well, and demonstrates that 
“ reliance may be placed upon the systems for regular employ- 
ment in general haulage operations where due care and 
supervision are exercised,” to quote from the judges’ con- 
clusions. The result of the trials is the renewed outcry 
against the present tare limit of three tons, which is proved 
too low for loads of five tons and upwards on a single 
platform. The organisers of the trials point out with justice 
that 10 ton loads are not unusual on horse-drawn lorries, and 
that motor vehicles should not be prevented by legislation 
from carrying similar loads. In this respect the forthcoming 
trials of. self-propelled vehicles organised by the War-office 
—in which no tare limit is fixed—will perhaps go a long 
way to bring about at least some increase of tare. The Liver- 
pool judges recommend that a limit of 16 tons total moving 
weight shall be substituted for the present limit of tare alone, 
and that there be a minimum width of lin. of tire per wheel 
for each 12 cwt. of maximum total loadupon it. For vehicles 
having a total moving weight—laden—of less than 8 tons, the 
width of tires shall continue to be regulated as at present. 
As regards freedom from damage to roads, the above recom- 
mendations should meet with the approval of the Local 
Government Board, but traction engine users would be 
justified in demanding an increase of speed to something 
approaching that of the heavy motor wagons, if the 
present speed limits of the latter are maintained. We 
should not omit to award the praise due to the officials 
of the association for the painstaking manner in which the 
trials were conducted. To Mr. E. Sarapnell Smith, the 
honorary organising secretary, in particular, much credit is 
due for his untiring energies and for the admirable manner 
in which he has produced and edited the judges’ report. 
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FRENCH SHIPPING BOUNTIES, 


DvRING the last five years France has paid £8,361,000 in 
shipping bounties, and yet, in the discussion in the Chamber 
on Tuesday on the new proposals for the special encourage- 
ment of steamships, M. Millerand, the Minister of Commerce, 
had to confess that no real benefit had resulted to the 
country or to anybody except the owners of sailing ships, 
who have been receiving handsome returns on their capital in 
the way of navigational bounty, quite regardless of cargoes 
and freights. M. Millerand describes the law of 1893, under 
which this kind of thing is possible, as an outrage on common 
sense. It was quite clear at the time it was passed that it 
could not do much for the improvement of the country’s 
mercantile marine. If encouragement was needed it should 
have been for steamships and not for sailing ship construction. 
This last class counts for little in oversea commerce now-a- 
days, and is designed to count for less in the future, while as 
an aid in time of war it is of positively no value, M. Mil- 
lerand stated that some of these sailing ships have actually 
received 75,000f. for a voyage of ten months, which repre- 
sented a dividend of 31 per cent. on the capital. No 
Wonder—as our Consul at Noumea observed in his last 
teport—that French sailing shipowners do not worry about 
freights, and that they sometimes prefer to sail their 
vessels long distances in ballast in order to avoid the 
delays caused by the loading and unloading of cargoes. 
This pleasant and easy mode of running ships at a profit is to 
be ended, and not before it was time, while French builders 
and owners are to be encouraged to construct steamers by the 
offer of bounties—for construction, machinery, and distance 
covered—equal to something like 50 per cent. of the cost. 
When the French Government protects, it does the thing on 
a scale calculated to make the men on the Clyde, the East 
Coast, and Belfast gasp with amazement, But the new law 
will not blow ill for English builders, whatever may be the 
ultimate effect on English shipowners. By the law of 1893, 
Hg built abroad have been excluded from participation in 

€ subsidies. This discrimination is to be annulled, and 
Pending the development of a French steamship building 











industry commensurate with the country’s needs, and the 
desperate efforts which are being made to bring it into exist- 
ence, premiums at a reduced rate are to be granted on 
French-owned foreign-built steamers. The last few years 
have seen a material increase in French-owned steam tonnage, 
and as most of it has been built in the United Kingdom, it 
seems a not unfair inference that the men who have been 
working the vessels have done so at a profit, even without the 
aid of bounties. 








THE CROSS-CHANNEL PASSENGER STEAMSHIP 
SERVICES. 


No, VIL. 


Berore drawing to a conclusion our brief account of 
the steamships that have been, and that are now, 
employed in the Folkestone-Boulogne and Dover-Calais 
passenger services, itis worth mentioning that neither the 
Bessemer, Castalia, nor first Calais-Douvres steamer was 
the first or only vessel of their peculiar type constructed 
for pleasure traffic on rivers, or the prevention of sick- 
ness on short sea passages, it being on record that a 
vessel of similar design to the Calais-Douvres, named the 
Gemini, was built with the primary intention of providing 
for the expected large pleasure traffic on the Thames 
during the Great Exhibition of 1851, and which, it was 
hoped, would eclipse in speed the large and fast steamers 
then plying between London Bridge and Gravesend. 
Although some £14,000 was spent on this novel craft 
she proved a complete failure, as she made but one trip 
to Gravesend—her trial run—and never plied for hire. 
Her owner believed that a vessel with a large expanse 
of deck would be a great favourite with the public as a 
pleasure boat, and that with paddles placed between two 
hulls he would get high speed and ample deck room. 

In 1857 the Bessemer type of vessel was anticipated 
by our American cousins, who proposed the construction 
of two mammoth passenger steamers—to be built at Wil- 
liamsburg—-to form a new line to California. These 
vessels were to be 450ft. long, and were to be fitted with 
two pairs of paddle-wheels; the records, however, do not 
tell us either of their completion or subsequent success. 

In 1852 a vessel named the Alliance was con- 
structed on the Clyde, on the twin-ship principle, like 
two boats with a water channel between them, in which 
the prepeling paddle-wheels worked and were out of 
sight. The deck of the superstructure of this craft, 
joining the two boats’ hulls together, was formed into a 
wide and spacious saloon covered in with glass affording 
passengers opportunities of obtaining views on the 
passage without regarding the state of the weather. 

Again, shortly after the building of the Alliance, 
Messrs. Blyth, of Limehouse-on-Thames, built the four- 
wheeled paddle steamer Tachtalia, intended for Indian 
river traffic. This was an iron vessel 150ft. long by 20ft. 
beam, which with machinery and passengers, &c., on board, 
only drew 12}in. of water. Her four paddle-wheels, which 
were 6ft. diameter, were each driven by a condensing 
engine of 10 horse-power, the forward engines making 
87 and the after ones 96 revolutions a minute, giving the 
boat in still water a speed of about eleven miles an hour. 
As each engine was connected direct to its paddle shaft, 
their weight was more evenly distributed over the struc- 
ture of the vessel; and by the use of two sets of paddle- 
wheels, it was assumed that the steering of such a 
shallow-draught vessel, when running in swift rivers, 
would be improved. To ensure lightness in the pro- 
pelling machinery, gun-metal was substituted for cast 
iron in the condensers, and cast steel and wrought iron 
in the engines and framing. Further to save weight the 
boilers were made of best Lowmoor iron plate, without 
the use of any angle iron. 

Plans of a Channel ferry-boat, designed by Mr. J. West, 
of Liverpool, which was to be 345ft. long by 43ft. beam, 
with a draught of 6ft. 6in., to be propelled by two pairs 
of outside paddle-wheels—a la Bessemer—were published 
in the issue of this journal for August 830th, 1872, to 
which we would refer interested readers for particulars. 
From the foregoing very brief descriptive details it will 
be seen that the unfortunate Bessemer and the unsuc- 
cessful twin-ships Castalia and Calais-Douvres, were by 
no means pioneers of their respective types of vessels ; 
and it is rather surprising that the previous failures of 
such types should not have been known to the projectors 
of the later vessels. 

Of the earlier successful vessels employed on the 
Dover-Calais and Folkestone-Boulogne routes, the Invicta 
and Albert Victor were good of their type, both being 
built on the Thames and fitted with first-class propelling 
engines of ample power. The first-named vessel, the 
Invicta, built in 1882 by the Thames Ironworks Company 
at Blackwall for the London, Chatham, and Dover Rail- 
way Company, was 312ft. long, 33ft. 3in. moulded 
breadth, and 17ft. 8in. deep under deck. She was fitted 
by Maudslay, Sons and Field with oscillating engines of 
4000 indicated horse-power, having cylinders 80in. 
diameter with a 6ft. 6in. piston stroke, supplied with 
steam of 30]b. pressure per square inch by four cylin- 
drical boilers—two forward and two aft of engines. The 
contract for both ship and machinery was taken by the 
engineers; the building of the vessel being sub-let to the 
Blackwall firm. 

On the speed trial at the Maplins over the measured 
mile, an average of 18} knots an hour was attained; and 
the Channel passage— Dover to Calais—was made in 
1h. 12 min. exact time. The passenger accommodation 
was all that could be wished for, the first-class saloon 
being 90ft. long by 30ft. wide, and the promenade deck 
extended the whole length of the vessel, which was lighted 
throughout by incandescent electric lamps. Being of 
great length, the Invicta was fitted with bow and stern 
rudders to enable her to leave Calais Harbour without 
turning round. 

The Albert Victor, though a smaller vessel than the 
Invicta, was an equally successful boat. She was built 
for the South-Eastern Railway Company in 1880 b 
Samuda Brothers, at Poplar, and was 250ft. long, 29ft. 





beam, and 15ft. 6in. deep; the whole of her forward part 
being covered in by a hurricane deck. John Penn and 
Sons, of Greenwich, fitted her with oscillating engines of 
2800 indicated horse-power—as fine a sample of this type 
of motor as was ever fitted on board a ship. The vessel 
being built of steel instead of iron, a saving of about 130 
tons in the weight of her hull was effected, the result of this 
showing on her trial trip that she was the fastest Channel 
steamer then afloat, she having realised a mean speed on 
the mile—in six runs—of 18°58 knots, equal to 21} statute 
miles an hour, a rate of travelling little short of that 
attained by more modern vessels with a greater propor- 
tionate propelling power. 

As many of our readers have, for purposes of business 
or pleasure, to cross the waterway dividing this country 
fron France by way of Folkestone or Dover, it is 
well that they should know that it is largely due to 
the enterprise of the originators of the two lines of railway 
now merged into the ‘South-Eastern and Chatham ”’ 
that the facilities which now enable travellers with such 
ease and comfort to proceed from the railway teriini 
directly on board the vessels waiting to receive them for 
conveyance to France “vere provided. 

So fw as the two harbours—Folkestone and Dover—are 
concerned, the former was at the advent of the railway 
to its town choked up with an accumulation of sand and 
shingle, in which state it had been for some considerable 
time, the trade of the place being in a completely 
depressed state, and the existing Harbour Company 
unable through want of means to carry out necessary 
improvements. In these circumstances, the site and 
chattels pertaining to the harbour, being mortgaged, came 
into the market, and the South-Eastern Railway Company 
making an acceptable offer, became the purchaser. The 
harbour was immediately taken in hand, cleared of its 
accumulation of shingle and mud, dredged to its original 
depth, and made fit for the reception of large vessels, 
both sailing and steam; so that in three years from 
taking possession, the railway company had made it one 
of the most important harbours on the south-east coast 
of England. 

With the harbour improved, the comfort of the traveller 
and voyager cared for, and rapid communication by rail 
with all parts of the kingdom in operation, it only 
remained to provide and establish rapid transit to 
the Continent by way of Boulogne. This, as we have 
recorded, was safely effected, first by the earlier con- 
structed wooden steamships, and later on by means of 
greatly improved iron and steel-built vessels of large 
power, appropriately fitted up, and commanded by men 
of approved skill. 

Of the early history of Dover Harbour, we have 
already briefly spoken in the fifth article of this series, 








PROTECTED TWIN-SCREW TORPEDO BOATS 
SIROCO AND MISTRAL. 


MM. AvuGustrxn NoRMAND AnD Co., of Havre, inform us that 
they have recently delivered to the French Government, at 
Cherbourg, two protected torpedo boats, fitted with the same 
machinery and boilers as the Cyclone. The trials offer 
special interest on account of the very heavy weights carried. 
The dimensions are :—-Length on load line, 147ft.; extreme 
breadth outside armour, 16ft. 10in. The nickel steel armour 
extends to the machinery and boilers’ compartments, and is 
distributed as follows :—Twenty-four millimetres (lin. bare) : 
Vertical sides from 8in. below the water-line to the deck; 
fore-and-aft bulkheads from 16in. below the water-line to the 
deck ; vertical sides of coverings of all parts of machinery 
and boilers, and of the steering engine above deck. Nine 
millimetres ({}in. bare): All horizontal parts of deck and 
hatchways. The total extra weight resulting from the 
addition of armour, including the strengthening of the hull 
amidship and the addition of a central hollow keel 1ft. high, 
extending to about one-half the length of the boats, and 
intended to stiffen the central part of the structure and to 
check rolling, is not less than 24 English tons. 

The hulls are very strong, as was proved by an accident 
which occurred to an exactly similar protected torpedo boat 
in a trial outside Lorient. When steammng at about 23 knots, 
during foggy weather, she ran end on against a rock rising 
above water, and although several men were injured by the 
shock, no material damage, beyond the crushing of about 
25ft. of the fore part, occurred to the boat, which was towed 
back to harbour. 

The total other weights carried on trial, exclusive of 
chains, anchors, masts, boats, &c., and comprising only 
torpedo tubes and compressing pump, artillery and ammuni- 
tion, provisions water for boilers and crew, coals necessary for 
steaming 1020 nautical miles at 14 knots, crew and efiects, 
provisions, including 5 tons for sundries to complete dis- 
placement at sea, amounted to 39°9 English tons in the 
Siroco, and 43:2 tons in the Mistral. Accordingly, the dis- 
placement on trial was 177-5 English tons for the Siroco, and 
1787 tons for the Mistral, that of the boats on service. 

It has very wisely been the general custom of the French 
Admiralty to have the trials of her ships made at what was 
believed to be full load; but lately this rule has been 
enhanced, as it was ascertained that these full-load trial 
displacements were often inferior to the real displacement on 
service. If the 24 tons due to armour be added to the above 
weights, we see that the total weights carried on trial amount 
to 63°9 tons and 67°2 tons respectively, that is to say, to 
about 37 per cent. of the total displacement. This is far 
from the 35 tons carried on board of destroyers of much larger 
displacement. The weight of coals put on board was deter- 
mined by an eight hours’ preliminary trial. 

The full-speed trials, which took place after the ordinary 
preliminary runs on the measured mile, were of four hours’ 
duration, one hour of which was to be run at 22 knots, one 
hour at maximum speed, and the next two hours at 22 knots. 
The one hour maximum speed was found to be 28-341 for the 
Siroco, and 28-102 knots for the Mistral. Only 26 knots were 
required by the contract. The maximum speed of the 
Cyclone (unprotected), with a displacement of 141 English 
tons, was 30°7, 








THE new electricity works which have been erected for 


'Y | the Electric Lighting Committee of the Heywood Corporation at 


Hird Hill were formally opened on Saturday. 





460 


THE ENGINEER 


Nov. 1, 1901 





— 
ee 





THE BRIGHTON RAILWAY SUBURBAN WIDEN- 
ING, 


Tue third portion of the important work of widening the 
Brighton Railway between Victoria and Croydon, begun last 
spring by J. Mowlem and Co., contractors, Westminster, is 
now making rapid progress. Two vther portions, viz., 
Clapham Junction to Balham, and Balham to Streatham 
Common, were widened to four lines a short time back. The 
present undertaking carries this work on from Streatham 
Common to near Windmill Bridge Junction, Croydon, though 
Selhurst is practically the end of it for the time being. It 
begins about a quarter of a mile west of the station, utilising 
an unoccupied span under the curve which leads up to the 
Epsom line, and a similar one under the direct London Bridge 
and Epsom section, for the new down line. A ramshackle old 
wooden footbridge will have to come down, to replace which 
a subway, lined with white bricks, is nearly completed. Part 
of a lane alongside the railway will be taken, the footpath 
being diverted. The main span of both over bridges having 
been made for three roads, no special way for an extra up line 
will be needed. New station buildings are already in hand at 
Streatham Common, occupying the sidings between the 
present station and Ellison-rcad. They are on the ground 
level, but only just begun. A couple of mortar mills are on the 
works here, with their engines. One is close to the booking- 
office door, outside which runs the contractor’s temporary 
line of rails. To the station succeeds Greyhound-lane Bridge, 
which has room for three roads, though only two have 
hitherto been occupied. The other one now comes in very 
handy for the temporary line. Large castings, but not in the 
shape of columns, separate the roads. As room for another 
line must be found, and the bridge is too narrow for the exist- 
ing traffic, its demolition is nowin hand. Loads over it, 
meanwhile, are limited to three tons. After the bridge a 
number of gardens have had to be abbreviated, a blue brick 
wall dividing them from the railway. To about the end of 
these gardens the line is almost on the surface of the ground, 
but it then begins to rise, and the additional roads are being 
tipped alongside. A couple of occupation roads and a small 
brook have to be crossed, and Norbury Station is reached in 
barely a mile from Streatham Common. Here the new station 
occupies the ground between the old one and Norbury-avenue. 
The line will be tipped between platforms, the edges of which 
will rest upon two rows of longitudinal arches. The arches have 
three rings of stock brick, filled in and made level along the top 
with concrete, whilst the pillars are also of concrete. A sub- 
way under the present line is being constructed, lined with 
white bricks from the Farnley Iron Company, Leeds. The 
bridge over the high road, for the new lines, will be of somewhat 
greater span than that carrying the old ones. Its side walls, 
in blue brick, are up to floor level. Norbury Station, though 
built only about twenty years ago, long after the railway was 
opened, merely consists of two wooden platforms and sheds, 
with a small brick booking-office at the bottom of the embank- 
ment. There was then not a house near. Now roads are 
being laid out, villas erected, and the tram terminus will help 
to bring population, so that a better station is really required. 

The temporary line for the contractor’s use continues, partly 
single and partly double, throughout the whole of the works, 
crossing several roads on the level. There is nothing of a 
heavy kind to be done till Thornton Heath Station is reached, 
near which the line gets into cutting averaging, perhaps, 
20ft. deep of gravel over clay. The work of cutting out the 
slope begins just past Sandfield-road Bridge, where the prior 
operation of making a trench at the top for the retaining wall 
is being actively prosecuted with asteam crane. Sandfield- 
road Bridge is of three brick arches, the side ones being 
empty, though perhaps to be utilised if there is headway 
enough under them. The next bridge, carrying Beulah-road, 
is to come down and be replaced by one 40ft. wide, the 
Croydon Corporation paying half the cost up to £1500. Blue 
brick wing walls are already in on the east side ; meanwhile 
the bridge is used for conveying the spoil across to the other 
side of the railway by means of a travelling crane. This 
delivers into the trucks of an 18in. gauge line, from which 
the stuff is tipped on a long piece of hollow land lying 
between Melfort-road and the railway. A bit of widening 
has been already done here on the west side, by shortening 
some gardens, to improve the access to the coal sidings. The 
deepest part of the cutting succeeds to Beulah-road Bridge, 
where a good deal has yet to be removed. Much interest 
has been excited by the discovery of the fossil remains of 
elephants and horses at this place, making it probable that 
traces of primitive man may also be found. No signs of the 
new station buildings are yet to be seen at Thornton Heath. 
As at Streatham Common the contractor’s line runs just out- 
side the down-platform buildings, necessitating a temporary 
exit therefrom up into Brigstock-road. It dips under the 
bridge here and rises to the top of the shallow cutting beyond. 
3rigstock-road Bridge carries a single line of tramway, and 
being too narrow for the growing wants of the district, will 
be rebuilt 40ft. wide. For this benefit the borough of 
Croydon pays the Brighton Company £500, and surrenders 
some land to widen the approach to 60ft. 

From Thornton Heath to Selhurst, which is only about 
three-quarters of a mile, nothing is done, except laying a 
temporary line as just stated, till White Horse-road Bridge is 
passed. This, like the last two bridges, has openings for 
three lines, divided by heavy castings bolted together. As 
four lines will in future be used considerable alteration will 
be required. Here the line is about at ground level, or very 
little below it, but soon rises. A wretched little subway 
opposite Holmesdale-road is nearly reconstructed and will be 
lined with white-glazed bricks. From about here, along 
Newhaven-road, a fine retaining wall of blue brick begins, the 
lower part of which, on the inside, will be filled in with spoil, 
whilst the top forms a parapet and is panelled. It ends at 
Dagnall Park, over which road the new lines must be taken 
to Selhurst Station, which comes immediately next to it. 
The side walls for the bridge are well forward, and the station 
buildings also, which will be of the same general type as 
those at Norbury. Part of it will extend on to the bridge 
crossing Selhurst-road, the copings under which have just 
been completed. Eight arches, turned in blue bricks, are 
finished on the north side of the new station for carrying 
part of the offices, &c. A subway is being made under the 
present station into Saxon-road, the slackening of speed over 
it being directed by a flagman. The Sclhurst Junction, at 
the Croydon end of the station, will have to be rearranged, as 
the additional lines will cross its site when carried on to 
Windmill Bridge Junction. Between these two signal-boxes, 
however, the widening works are as yet in abeyance. 

The contractors have a good deal of plant at Selhurst, 
including mortar mills and an engine shed. There is 
another shed at Norbury, the engines appearing to be 
Nos. 21, 22, and 23, all quite new saddle tanks, The two 





former are four-wheelers by Peckett and Sons, of Bristol; | 
the other, a six-wheeler, by Manning, Wardle and Co., of | 
Leeds. 

The total length of the widening just described will be, | 
when finished throughout, about 3} miles. 








THE UGANDA RAILWAY, KIKUYU INCLINES. 


In our issues of the 5th and 19th of October of last year we 
described at some length the works of the Uganda Railway, 
and we drew attention to the temporary inclines which had 
been made down the Kikuyu escarpment. These inclines, as 
we had occasion recently to remark, were somewhat severely 


| some 4534f{t.—an average gradient of 1 in 2-4 


The railway officials call this incline No.3. The next incline 
met with is nearly 10944ft. long horizontally, and the fa} is 
} ; this incline 
being termed 7“. Just lower down comes gradient 1), which 
has a horizontal length of 1415ft. and a fall of nearly 682ft 
and an average gradient of 2:07. Neither of these two inclines 
has quite the same gradient all the way up, but the maximum 
gradient in each case does not differ very largely from the 
figures just given, being about 1 in 2 and 1 in 1} respectively 
The fourth and final incline—called incline No. 2—is 1640{¢, 
long horizontally, with a fall of some 158ft., the average 
gradient being 1 in 10:4. 

The methods of working the traffic on these four inclines 
vary. That nearest the top and that at the bottom are 
worked by gravity, full trucks hauling up empty trucks from 








Fig. 1—HAULING MECHANISM, KIKUYU 


criticised by Colonel Gracey, R.E., thespecial inspector who was 
sent out to pass the line for traftic. As we pointed out when 
discussing his report—Africa No. 6 (1901)—his opinion is by no 
means shared by other engineers, the general consensus of 
opinion being that if the inclines had not been used the rail- 
way would be a year behind its present position. But, rightly 
or wrongly, the temporary inclines were made, and for more 
than a year and a-half now the materials for forming the rail- 
way from the foot of the escarpment have been passed down 
them. Meanwhile the construction of the permanent road 
down the escarpment has been pushed on. The reason why 





INCLINES 


the bottom by means of a steel rope passing over a system of 
pulleys at the top, which is provided with braking arrange- 
ments. These are as follows :—There are two single-grooved 
wheels 5ft. in diameter, one of which serves as a guide, while 
to the spindle of the other is fixed the brake wheel. These 
are arranged, one—-that with the brake wheel—with its spindle 
vertical, the other havingits spindle slightly out of the vertical, 
the object of which will shortly be evident. Steel wire rope 
2hin. in circumference is used, the groove in the pulleys being 
3in. across at thetop. A glance at the drawing, Fig. 3, on the 
next page, will show exactly how the braking is brought about. 





Fig. 2—HAULING MECHANISM, KIKUYU 


the construction at this place has taken so long is that the 
work is very heavy indeed, and that a number of bridges have 
had to be built. It will be remembered that the obtaining 
of the steel work for these bridges from America created a 
great outcry a short time ago. 

The illustrationsin our issues which we have mentioned above 
give an excellent idea both of the temporary inclines and of 
the difficult country in their neighbourhood. As a fact, the 
whole of the temporary incline is divided, roughly speaking, 
into four separate inclines, which have varying amounts of 
level line between them. Taking them in order from the top 
downwards, the first incline met with is 1657ft. long horizon- 
tally, and the total difference in level in this length is just 
over 229ft., which gives an average gradient of about 1 in 7}. 





INCLINES 


The steel rope comes from one truck against one side of the 
guide pulley, laps nearly completely round the brake 
pulley, passes to the other side of the guide pulley, 
and thence to the other truck. The spindle of the guide pulley 
is placed out of the vertical, so that the rope will not rub at 
the point where it crosses between the pulleys. The brake 
wheel is 4ft. 9in. in diameter, with a face 64in. wide. The 
pulleys are carried in a framework, to one side of which are 
pivoted two brake.beams made of steel placed at 6ft. 6in. 
centres, and so arrange1 that wooden brake blocks, secured to 
these by angle irons, can embrace the brake wheel. The brake 
is applied by a hand wheel, 2ft. in diameter, on a spindle 
carrying a left-hand thread with a 14in. pitch. This works 
ina die onthe end of a straight lever which is connected 
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a bell-crank lever with both the brake beams at the 
from the pivots, there being a connecting link | 
wo beams. The result of turning the hand wheel 
to cause the two a to — oe 
P ress the brake blocks against the brake wheel. 
another, and ie pA clear that it needs no further explanation. 
bs pean done consists in lowering a loaded wagon weighing 


| 
through 
ends remote 
between thet 
is, of course, 


they would heat excessively. The brake wheels are 12ft. in 
diameter, and the brake beams are placed at 14ft. 4in. centres. 
The illustration Fig. 5 shows how the apparatus works. 

The installation has, we understand, worked exceedingly 
well on all the inclines, and has, as we have said, been in 
position for over a year and a-half, during which time the 
whole of the material for the construction of the railway 
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Fig. 3-BRAKE GEAR- 


about 15 tons balan ced by an ascending wagon weighing about | 
4 tons. 

The two middle jnclines are worked by power, and the 
accompanying illusttstions show how this is brought about. 
Figs. 1 and 2 are reproductions from photographs of the 
mechanism employed, which were taken in the shops of John 
Fowler and Co., of Leeds—who manufactured it—before 


being despatched. The 
cut on page 462 gives 
details of the whole _ 
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INCLINES Nos. 2&3 


beyond the escarpment has been passed through by means 
of it. It is naturally a slow performance to lower one 
truck at a time down a descent having a total horizontal 
length of nearly 14 miles, divided into four inclines, necessitat- 
ing four changes in the method of lowering. But it proved 
quick enough to pass material sufficient to keep pace with 
the construction of the line. The result is that by now the 





apparatus. The ‘motive 
power is derived from one 
of the firm’s compound 
semi-portable engines of 
30 horse - power. This 
drives a clip pulley by 
means of gearing, which 
can, if required, be thrown 
in or out of action, so as 
to leave the clip pulley free 
to revolve if desired. Asa 
fact, we understand this is 
never done in practice, for 
it has been found much 
safer to have the engines 
continually in gear, as in 
that case excessive speeds 
are avoided. On account 
of the gradient it has been 
necessary to use carriers of 
special construction, which 
have also been supplied by 
John Fowler and Co., and 
one of which is shown in 
Fig. 4. The trucks are run 
on to these from a platform 
at the top of the gradient 
and made fast. The average 
load worked consists of the 
carrier, which weighs about 
7 tons, and a loaded wagon on it weighing about 15 tons. At 
the other end of the rope is another carrier and an empty 
wagon. The total difference in weight between the two 
averages some 11 tons, and thespeed allowedis about four miles 
per hour. Generally speaking, nearly all the work, so far, 
has been lowering work, but as it was possible that it might 
be occasionally necessary to lift heavier loads, the engine is 
powerful enough to lift such a 
balanced load as that men- 
tioned at about the same speed 
—t.e., four miles an hour—as 
that generally worked. The 
gauge of the carrier is 5ft. Gin., 
and the arrangement of some 
of the lines of the inclines is 
peculiar, as will be seen from 
the illustration on page 387 
of our issue of October 19th, 
1900, At the top there are 
two lines of rails placed some 
distance apart; lower down, 
however, these two lines con- 
verge so as to resemble one set 
of rails, with guard rails each 
side, and they run parallel in 
this manner to the bottom. 
The object of doing this is, of 
course, to avoid points at the 
place of junction, and to 
lessen expense by reducing the 
breadth of clearing at the 
lower end. At the same time 
itis necessary, as the load is 
balanced, to have the two 
distinct lines. The braking 
arrangement for these lowering 
gears is very similar to that 
already described, in that 
there are pivoted brake beams 
provided with brake blocks actuated by hand wheels and 
a system of levers. But, instead of there only being one 
brake wheel, there are two, placed one above and one below 
the horizontal clip wheel. The two were provided so as to 
used alternately, as it was feared that if used constantly 
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Fig. 4—RAILWAY WAGON CARRIER 


railhead should practically have reached the shore of the lake, 
since a letter dated from railhead on September 10th last puts 
its position at that time as a day’s walk in front, with fairly 
easy country to traverse. We understand that the per- 
manent portion of the line at the Kikuyu escarpment is 
rapidly nearing completion, and when it is at work of 
course there will be no further need for the temporary in- 
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Fig. 5—-BRAKE GEAR-—INCLINES 1a & 1b 


clines. How near the whole line itself is to being completed 
may be gathered from the fact that many of the engineers 
are leaving to come home. We have to express our thanks 
to John Fowler and Co. for lending us photographs and pre- 
paring drawings for the foregoing article. 


STEAM ENGINE GOVERNOR. 





THE accompanying illustration shows a sectional view of a 
steam engine governor which is manufactured by Mr. H. 
F. C. Whitehead, of Bury. We are informed that over a 
hundred of these governors are at work in various parts of 
the country, and we have seen one successfully running on 
the engine made by the Wallsend Slipway and Engineering 
Company, Limited, for the Neptune Bank Station of the 
Newcastle-upon-Tyne Electric Supply Company, Limited. 
Its construction will be readily seen from the illustration. 
The balls A and their bell cranks are mounted on and driven 
by a yoke or cross bar B in a similar manner to the Hartnell 
type of governor. The top of the driving spindle C is formed 
into a cylinder D,in which works a piston E. The piston-rod 
attached to this piston is hollow, and passes through the 
cylinder cover, being provided at its upper end with nuts 
which determine the position of the plate F. The cylinder 
is filled with oil, which is allowed to flow from one side to 
the other of the piston through the passages e provided for 
the purpose, the rate of flow—and hence the retardation of 
the motion of the piston—being determined by the position 
of a spindle G, which is adjusted by the set screw at the top, 
up against which the spindle G is constantly being pressed 
by the small coiled spring g at its bottom end. The governor 
is provided with two springs; one of these, H, is com- 
pressed between the sliding collar J and the plate F, while 
the other, K, comes between the piston and the cover of the 
cylinder. Provided there be a passage for the oil to travel 


























THE WHITEHEAD GOVERNOR 


from one side to the other of the piston, and the piston is free 
to move, these two springs will always when at rest have the 
same degree of compression, or, in other words, be in equili- 
brium. The two springs are proportioned with the idea of 
making the combined resistance exactly balance the centri- 
fugal force of the balls in all positions. This combination 
would, if there was nothing to prevent the springs from 
coming into action simultaneously, cause the governor to 
hunt, but by the introduction of the oil dashpot, already 
described, the conditions are altered. The inside spring is 
not able to move as fast as the outside spring, because the oil 
takes an appreciable time to get through the passages in the 
piston. It therefore follows up the action of the outside 
spring gradually and is compressed until the total pressure is 
balanced between the two springs. The outside spring, during 
the latter part of the movement, as the inside spring comes 
into play, is relieved and allowed to again expand a little till 
both are equally compressed. It is so arranged that this 
equal distribution of pressure between the two springs only 
occurs when the engine speed comes back to normal, the balls 
assuming a certain new position, and remaining in it till a 
further change from the normal speed takes place. The term 
gradual, which we have used, is relative, for the lag of the 
inside spring is small, but still sufficiert to prevent hunting. 
The absence of hunting when this governor is used is specially 
claimed by the maker. 








SIDE TANK LOCOMOTIVE. 


In our impression for August 23rd we illustrated an engine 
exhibited at Glasgow, and constructed by Andrew Barclay 
and Sons, Limited, Kilmarnock. This is an admirable 
example of the best type of modern tank engine, and the 
workmanship is very excellent. We give on page 449 a 
section of this engine, which is fully dimensioned. A 
general description will be found on page 198 of the present 
volume, 








YORKSHIRE COLLEGE ENGINEERING Society, Lreps.—The 
second meeting of the session was held on Monday, October 28th. 
Professor Goodman presided. Mr. R. J. Isaacson read a paper on 
the “‘ Wigzell Balanced Engine,” which he claimed to be specially 
suitable for marine purposes, on account of economy of space, 
light weight, small amount of friction, freedom from crank shaft 
fracture, and absence of vibration, due to the balancing properties 
which are its characteristic. Mr. H. M. Hallsworth contributed 
a paper on ‘‘The Great Northern Railway Locomotives,” dealing 








with the distinguishing points of the various types of “— 
adopted by this railway company since its inception. oth 
papers were illustrated by lantern slides and diagrams, 
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UGANDA RAILWAY—HAULING GEAR, KIKUYU INCLINES 
(For description see page 460) 
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LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
correspondents.) 





THE INDIAN LOCOMOTIVE CONTRACTS. 


Sin,—With reference to the question of ‘‘ Foreign Locomotives 
for India,” and your very able leading article in last week’s 
issue, I shall feel much obliged if you can give me space to make 
a few remarks on this particular subject. 

It is an indisputable fact that only a few years ago the British 
locomotive, carriage, and wagon manufacturers were “starving” 
for work, Most of them were working half time with reduced 
staffs ; competition was particularly keen, and prices went down 
below actual cost. Would it not have been possible for Indian 
railways to have foreseen their requirements then, and have 
ordered a little in advance, and so have taken advantage of low 
prices, if not of quick deliveries ? 
would not be in such a congested condition as it is at present. 
Since the press of work came upon the British manufacturers, 
they have done all they possibly could to meet the demand by 
extending their works ; but this takes time, and skilled workmen 
are not easy to obtain at short notice. 

One difficulty which railway directors themselves create is that, 
when traffics show any falling off, they invariably postpone ordering 
any new rolling stock, however urgently needed, until such times 
as returns improve. 

With regard to Indian railways, very great delay appears to 
occur between the receipt of the Locomotive and Carriage Super- 
intendent’s requisitions and the placing out of orders, and the 
home Boards keep the manufacturers quite in the dark as to their 
requirements till the eleventh hour. In nearly all cases of orders 
for locomotives and rolling stock the buyers require delivery in the 
shortest possible time. Why should this be so? 

No doubt something may be said for standardisation, but even 
this will not help to improve deliveries materially so long as the 
British builder is tied down to such stringent specifications, and 
hampered by such unreasonable inspection. If our engineers 
could only bring themselves to treat our own manufacturers in the 
same spirit that they show to our competitors abroad, we should 
have a much better chance of meeting the present abnormal 
demand for railway rolling stock. Here they have resident 
inspectors, not only at the builders’ works, but also at those of all 
the sub-contractors for material, and this necessarily hampers the 
— Abroad one or two inspectors suffice for the whole 
country. 

Although the specifications with regard to tests may be ostensibly 
carried out by the German firm who have just secured the forty 
East Indian and ten Assam Bengal engines, they will, no doubt, be 
allowed to purchase their material from any source without restric- 
tion, and under easy inspection. If this is so, why should not the 
same latitude be given to our own makers, who are usually tied 
down toa few particular firms approved by the engineers ? 

It is, to say the least of it, unpatriotic on the part of the India- 
office and Indian railways, as well as the home railways, to assist 
the continental maker to secure our trade. He is surely helped 


enough by his own people, who bolster him up with import duties, | 


and whose banks support him through thick and thin, It must 


be obvious to anyone that if we once lose our manufacturing trade | 


we could not possibly continue to exist as a nation. 

It is not surprising under these conditions, and considering the 
bad state of trade at present existing on the Continent, that the 
continental maker is able to come here and undercut our manu- 
facturers. One fails to see, however, what advantage to the 
country can result from buying in the cheapest market, if in the 


Had this been done the trade | 


process our trade is diverted abroad, and our artisans are thrown 
out of work. We have already lost a good many of the best of 
our skilled workmen by emigration through causes of this kind. 

It must be gratifying to the British maker to know that the 
Special Expert Commissioner who has just visited the principal 
locomotive shops in America comes to the conclusion that no 
locomotive manufacturing establishment in the States can be 
classed or compared with the leading locomotive workshops in 
this country as regards equipment. The impression made upon 
him by the superior intelligence, industry, and sobriety of the 
American workmen is a matter which may be recommended to the 
earnest consideration of the trades unions on this side, It should 
be an easy matter for them to rise to the same level of excellence, 
seeing that the American artisan principally springs from their 
own stock, Another point which they might seriously consider is 
the one of restricting the employers here as to the number of 
apprentices they may take. Why have any restriction in this 
case, when one cannot find sufficient skilled men to meet the 
increasing demand ?/ 

I notice there is an interesting letter in the Times of the 22nd 
inst., from the editor of the British and South African Export 
(rozette on the subject of Cape Government orders which have 
recently been placed in the United States, and wherein it is shown 
that we are meeting with a great want of consideration from one 
| of the Colonies for which we have sacrificed so much blood and 

treasure. It is pleasant, however, to know that Natal has set such 
a splendid example to the Cape by placing all her orders in this 
country. 
When Parliament meets it is to be hoped that someone may be 
found willing to thresh this question out on the floor of the House. 
October 30th, ROLLING Stock, 





Sir,—It is with very great satisfaction that we have read Sir 
Charles Elliott’s whole-hearted and straightforward denial of the 
statements recently cabled from New York, crediting him with 
having gg large orders in the United States for rails, locomotives, 
and rolling stock. 

Not less satisfactory is the assurance which accompanies this 
denial that his instructions from the Cape Government are to give 
British made goods a preference up to 10 per cent.—we naturally 
presume that the Cape Government intend to insist upon the same 
specification regardless of the country in which their orders are 
placed. This assurance is, perhaps, the most cheering news that 
British manufacturers have heard for a very considerable time, and 
we owe Sir Charles Elliott thanks for having spoken so openly at 
this juncture, 

If this excellent éxample were followed by similar assurances from 
those in authority elsewhere, the chief grievance which our manu- 
facturers are now smarting under would be removed. 

Kerr, STEWART AND Co., Limited, 
20, Bucklersbury, E.C., Geo, Guass HooPer 
October 30th. Managing Director. 





THE COBRA DISASTER. 


Sir,—It must have struck many who have read the evidence 
| given at the Cobra inquiry that the practice of naval architects and 
of engineers differs widely as to the safe limit of stress in ships and 
| in bridges, for the Board of Trade rule fixes 64 tons per square 
| inch as the safe limit of stress for steel railway bridges, whereas 
| the designer of the Cobra apparently considered nine tons safe. 
| Now, one or other of these limits of working stress must be wrong, 
| and the disaster to the Cobra leads one to think the Board of 
| Trade rule the most reliable, especially when it applies to struc- 








tures supporting not only a maximum passing load, but also at the 
same time liable to a wind pressure of 06 lb. per square foot. 

If the Cobra were supported by waves about 250ft. from crest to 
crest, or a little longer than herself, and if the summit of one of 
these waves slightly over-topped the deck about the region of 
the forward funnel, then the aft end of the vessel, including 
screws, engines, and boilers, bebind the line of fracture must have 
been for the most part out of the water, and their overhanging 
weight would produce high compression in the thin bottom plate: 
at the section where she broke across, If this compressive stress 
reached anything like 9 tons per square inch in these bottom plates, 
said to be only ,',in. in thickness, they were bound to crumple up, 
unless, indeed, they were strongly fortified by fore-and-aft 
stiffeners or keelsons, which does not appear from the evidence 
reported in the papers, At all events, keelsons in single-skinned 
vessels are not in immediate contact with the bottom plates, and 
one can scarcely imagine a design less fitted to resist a large crush- 
ing unit-stress than a single thin-skinned vessel. As the wave 
moved onward its hollow would come beneath the centre of the 
vessel, the bow and stern being supported, and the plates already 
subject to distortion from crushing stress would be torn asunder by 
tensile stress possibly exceeding the crushing stress they had sus- 
tained a few moments before. N. D. Y. 

October 29th, 





TRADE UNION TYRANNY AND FOREIGN COMPETITION. 


Srr,—I was interested to read your article on ‘‘ Trade Union 
Tyranny and Foreign Competition” in last week’s ENciNrEn, It 
is quite true. [I ama non-union mechanic—served my indentures 
in a noted firm. After serving my time I was worried to joina 
club or society. I did, and found it was held ata “ pub.;” and I 
believe the landlord was a foreman at a firm, and it seemed the 
best member was the man who drank the most ale; and it was 
said, ‘‘If you want a job, go to that ‘pub.’” I left the society 
and saved my own money, and now they say, ‘‘I am independent, 
and should stop work, and let some one else work.” I have 
encountered a lot of indirect tyranny. I could fill slates; but I 
have generally received more wages than any union man in the 
firms, I have had great experience in this country and the States, 
and when I have seen a good thing in a firm I have copied the 
details in my book, and then introduced them in other firms on 
the quiet through the master—of a private firm—but not through 
the foreman—it would be impossible. Even this week I showed a 
big official a good thing, which would make fifty to their one by 
hand, He said, “It was a great difficulty to introduce a new 
machine, especially among the old hands, and he dare not tackle it. 
When I have asked the master of a private firm for a rise of wages, 
he would say, ‘I give i? the top money, or club money.” But | 
say, ‘Look at my work.” Then he says, ‘I will give you a sub- 
stantial bonus every month,” which I received for years on the 
quiet. I quite agree with you. If there is not an alteration, 
America will soon take most of our trade, and when I see work 
done here and in America—where I had seven years—I am aston- 
ished. There a man is encouraged, and paid what he is worth. 
Here if you do too much, you are told that you are spoiling the 
job. In one firm here I asked the manager to let me intro- 
duce an American idea, which would do the work in a quarter 
of the time and better. But he said, ‘I am_ satisfied; 
you ought to be.” But I did introduce a little hs by 
which a boy would make four dozen articles in two hours 
where a man at 36s, per week would make one single one in one 
hour by hand ; the proprietor saw the difference in the time sheets, 
but the manager took the credit and reward. 


got six made, but not one would work—he did not know the proper 





Well, that thing got 
‘‘lost.” The manager asked me to make another, but not me ; he 
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——_——_ 
cutting angles, and he had to fall back on the man 
apne" oo OF course, after that, he got me out of the 
: apswone the master was away bad. I have actually sent the same | 
: k back, which has been condemned, but with the number | 
el and it has been perfectly right, true, &c, I have had | 
. D tools disappear. Now about the affair in Leeds, the one 
et | system at Berry and Co,’s. I know it is the best ; it is all 
ver America, and is a great saving in time, &c. Here wego to 
pane at six on an empty stomach in a cold shop, hands in pockets, 
: iting for breakfast ; the fog so thick, we cannot see the foreman 
nt the end of shop talking to his relations ; we go to breakfast at 
. bt, back at half-past — ready to work about nine, In 
yr sem Ma we get a good breakfast before we go at seven, then we 
on fit for anything, with the one break for dinner, and they work 
well, and get paid well, and they can sell cheaper bridges, loco- 
motives, tramears, &c., and they do not allow union men to come 
round making a levy on non-union men, under the eyes of a union 
foreman, to support a strike in another firm, with a question, 
‘When are you going to join?” : ; 
Many shops in this country are all full of old machines which 
want scrapping. For instance, we cut square-threaded screws with 
one tool or cutting edge in thesame old lathe, In America, and, 
I believe, in one firm here at the Exhibition, they are cut with 
milling cutters, with fifty cutting edges, which does eight times the 
quantity, and a labourer can do this after showing. I know a 
mechanic here who has been working one machine thirty years on 
the same one thing, where in the States a labourer does the same 
work, but on a better machine, in one-third the time; but to put a 
labourer atit here—awful ! the men would kick, or the machine would 
go wrong, or get stuck, or the work would be condemned if the 
master was not a practical man, or by accident some emery may 
get in its bearings, or the men would be called out, &c. 
| feel sure, if things are not altered, America will take our trade, 
for they have the skill of all nations combined, the best men and 
mechanics go there, men of energy, and they leave the old rutters 
and picketers at home. 
October 25th. 
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A Non-UNION MECHANIC, 





ANNUAL RETURN OF SHIPBUILDERS’ TONNAGE. 


Sin, —Referring to theshipbuilding returns which are published at 
the end of the year, may we point out that whereas the tonnage is 
a fair means of arriving at the aggregate turned out, yet it by no 
means gives a true and trustworthy comparison of the value of work 
executed by individual firms. Moreover, in some firms the engine 
department is the more important, and we therefore suggest that 
it would be easy—(1) To indicate in the tabulated columns whether 
the builder does or does not make his own engines ; and (2) togive 
a separate table of all the marine engine builders, whether they 
be also shipbuilders or not ; (3) or those firms who are shipbuilders | 
only should not put down the indicated horse-power of the engines 
supplied by others, The indicated horse-power would be found in 
the return of the engine builder in question. 

We further suggest that the forms to be filled up should speci- 
fically ask for the Board of Trade gross tonnage, and nothing else, 
that is to say, you should ask for the exact tonnage as calculated 
officially by the Board of Trade and as inserted in the builders’ 
certificate. Some builders give the Board of Trade gross tonnage, 
others a tonnage including large spaces which are not generally 
counted, and others again give a tonnage in round numbers with- 
out saying exactly what is included, 

We tind that the various newspapers do not all ask for exactly 
the same information. We, therefore, think that if you could 
co-operate with your contemporaries, and a!l ask for Board of Trade 
gross tonnage only, then the a tables of tonnage would be 
of real value and interest to those engaged in shipping affairs and 
to the general public. 

For WIGHAM-RICHARDSON AND Co., Limited, 
G, RicHaRDsoN, Director. 
Ep, E.} 





October 25th. 
[We have received several letters to the same effect. 





EXPRESS TRAINS IN GREAT BRITAIN, 


Sik,—As your correspondent says his list is ‘‘ complete” of all | 
booked speeds of 54 miles per hour and upwards, why does he omit | 
the Midland one of 55 miles per hour, Appleby to Carlisle, 5.27 p.m., | 
30} miles in 33 minutes / ScrRUTATOR. = | 


October 29th. 





NOTES ON STEAMSHIP PROPULSION, | 
Str,—In my letter, THe ENGINEER, August 9th, 1901, I directed | 
attention to the dictum of an ancient sage, “If we omit nothing | 
that observation can afford us respecting phenomena, we could | 
easily furnish the demonstration of all that which admits of being | 
demonstrated, and illustrate that which is not susceptible of 
demonstration.” I had intended, by analysis of published notices 
of the performances of H.M.S.S. Minerva, to give a further exposi- | 
tion of important unrecognised matters in connection with such 
trials, Only when experiments, even upon the same vessel, are 
made at varying draughts and times, upon different days and 
weathers, the results are so involved as to nigh entirely mask the 
points to be elucidated, and the subject is better approached by 
cases, where we have consecutive trials, under the same circum- 
stances, possibly aided by further authentic data found to be 
necessary ; for, although absolutely accurate data would furnish 
all things necessary, it is not unusual to have data unwittingly 
vitiated by mistaken procedure in corrections, 
In THE ENGINEER of January 14th, 1881, was published trial 
data of a torpedo boat of 32 tons displacement, seven different 
speeds and powers being given, as underneath ; to which apply 


the formula, log. - = log.) + aV. In which the first member 


obviously signifies the power per mile, at the speed V, and a and / 
conditioned coefficients. Let us examine the influence of these 
upon the variables V and E; and, in this small vessel, the very 


marked changes they undergo at the speed 16°46 miles, as 
follows :— 


Torpedo Boat. 


simultaneously, a = ‘018 increases to a = ‘08. I pointed out 
these curious facts in THE ENGINEER, and remarked, that value 
a = ‘018 was the smallest that had come under my notice. 
Recently, the experiments on H.M.S8.8. Viper, at very high speeds, 
seems slightly less, as shown by the following pair of speeds, which 
have been quoted to me as accurate :— 


H.M.S. Viper, 


Speeds V. Powers E. 
36-858.. ‘ 12,300 
81-118... a dae deen eee aah ae 8,200 

Vv = OOO ic ts 0k en SE 

Log. E = 4-000... cs co SOIR 

Log. V = 1-5665 .. ce oo o« 1-4980 

Log. - 20286 2. co co oc 2°4006 

Subtract, log.) = 1-8612 .. 1-8612 = log. 72-65 

GV = -6682 .. .. oc o  °8503 

Log.a V = -1-8210 .. .. «we oo —1°7479 

Subtract, log. V = 1-5665 .. .. .. «- 11-4930 

Log. a =-2-2545 .. .. +» —2-2549=log. -01798, mean. 

iA log. * = 1-8612 + -01798V. Or, B = 72-65 V 10°0179% V- 


As an example of larger vessels, take from the data of trials of 
the early armour-clad vessel Prince Consort, the data of greatest 
and least speeds: interpolating the power for 11°424 miles, at 
which, in this vesse), the changes in a and b take place. 


H.M.S. Prince Consort, 





Speeds V. Powers E. 
So gene Ne 4934 
(Interpolated) 11-424 .. .. 2. ee <a  «« 2m 
TOME co. icd (oe a 
Vv = 13-12 ., 11-424 ) 11-424 7-78 
Log. E = 83-6268 |. 8-8456| 3-456 .. 2-9736 
Log. V = 1-1179 |. 1.0578 | 1-0578 :. — -$910 
Log. ® = 2-5089 2-2878 | 2-2878 2-0826 
Subtract, log.) = -7969 -7969 | 1-6444 .. 1-6444 = log.) 
aV = 1-7120 1-4909  -6434 4332 
Logs. a V = -2835 -1784 |-1-8084 .. -1-6417 
Subtract, logs. V = 1-1179 1-0578 | 1-0578 -8910 
log. a = -1-1156 .. -1-1156 |-2-7506 .. -2-7507 = log.a 


a = 


+1805 log. b= -7969 
Log rd = 


-7969 + +1305 V. 
¥ 19°1805 V. 


a = -0568 log. b = 1-6444 
Log. © = 1.6444 + -0568 V. 

E = 44-10 V 10°63 V. 
For speeds 11-424 and under. 


I add data and results of calculation by the same process, of three 
larger vessels :— 


E = 6-265 
For speeds 11-424 and over. 


H.M.S, Collingwood, 


Speeds V. Powers E. 
Cn ee en eg 
Wie. 5: ww ap es 
WO oS sake ecto ee 2 

Over 16-046 a@= -1398 .. .. b = 2-561 

Under ,, a= O77 .. .. b= %- 

‘Over 4,  «. es B= 2-561 V 10°2893 V. 

Under .,  .. .. E= 24-93 V10° 0777. 


H.M.S, Diadem. 
Speeds V. Powers E. 
20-6. 
19-8 “a 6c +0 


- 17,188 
. 15,480 (Interpolate i) 
19-3 12,791 


Over 19:3... «. « @= -1M .. . 6 = 1-182 
Under , .. .. « @= 0654 .. .. b = 155-6 
Over ,, .. .. os E= 1-182 V 10° 1434 V. 
Under ,, .. .. .. E= 155-6 V 10°0354V. 

; LRN, Lepanto. 

Speeds V. Powers E. 
18-375 .. 16,150 
15-10 8,909 (Interpolated) 
2-7 aes 158-6 

Over 15-10.. .. .. @= -05276.. .. b = 91-82 
UME y5 ce vs ce, Om RE... cow ee 
Over 4, .. se os E = 94-32 V 10'05276 V. 
Under ,, .. .. .. E = 35-55 V 10'0808 V. 


| further add the calculations of the high-speed formulas, to 
illustrate the perfectly definite way these obtain from speeds of 
the same vessel, and the great variations in the values of a and } 
in different vessels. Thus— 


H.M.S, Anson, 

















H.M.S. Royal Vak, 


7320 tons, twin-screw propellers, machinery, two sets, 40in., 59in., 
88in. cylinders, 4°25ft. stroke; at 102 revolutions developing 
13,484, and at 96 revolutions 10,957 indicated horse-powers, with 
which ya of vessel were 20°5 and 19°5 n. miles, respectively. 

The dynamical deduction from these facts are: when the steam 
pressures upon all the six pistons was equal to a mean diagram 
pressure of 10°0921b. per square inch, upon the two 40in. piston 
areas, the pistons begin to move ; and when, under this pressure, the 
shafts make 4°0235 revolutions, the vessel begins to move. 

The developed power from the beginning of pistons’ movement 
to this epoch amounts to— 

2 x 40? x 4°25 x 10°092 x 4°0235 7 yy p 























21,010 — 
Thus, Leg. 2 . . ee 80:0 
» 407. oe = 38-2041 
yy 4°25 o. = -6284 
ae ee «. = 1-0041 
ty 40285 arts te = 6045 
» sum oe = 5-7421 
Eubtract, ,, 21,010 4-3224 
a OMe seas 1-4197 .", b = 26-285 
Calculation of a, V = 23-5 ie ae oa an 
Log. E = 4-12938 .. «2 .. «. 4:0397 
oy C= SOG ce .  1-2900 
4 ¥ = POUR ck nn TE 
Subtract, ,, b= 11-4197 .. sc 2. oo 1-419 
aV a FO... cs. Fee 
Log. a V a. ie 
Subtract, log. V = 1-3118 1-2900 
Log. a =-2-8888 .. .. ar —2-8339 = log. -06822 
Hence, E = 26-285 V 19°06822 V. 


The quantity , in former papers I designated initial torque, and 
is composed of three factors, a quantity determined by the 
machinery— 

ee 2d? s 
~ 21,010 
Initial moving pressure— 
* = 10°092 lb., before pistons move. 
Shaft revolutions— 
m = 4°0235, before vessel moves, 
Hence— 


ofm = b = 26°285 1.0.P. 
In reference to steamship propulsion, I have advanced three 
definite propositions, recapitulated as follows :— 
First, the logarithms of the powers per mile, when divided by 
the initial torque, b = of m, is equal to a definite small fraction 
a of the speed of the vessel. In symbols— 


E 
Log. ——- 
°6 esfmVv 
Second, the logarithms of the powers, per revolution, when 


divided by the initial moving power for one revolution, is equal to 
the modified small fraction (a — x) of the speed of the vessel. In 


symbols— . 
Log P 


“@FN 

Third, the members of the first proposition divided by those of 
the second, yield a third proposition. The logarithms of the revo- 
lutions of the engine shafts per mile, when divided by the number 
of revolutions m, during the interval between the pistons beginning 
movement and the vessel beginning movement, is equal to the 
values of the quantity x V, by which the members of the second 
proposition differs from the first. In symbols— 

Leg. y =*V % is ey te ol 

“Me 

Note, this n V, may be either positive or negative accordingly 
as to the slip of the propeller being positive or negative. Thus, 
III., log. N = log. m V + x V, or x V measures the variation from 
a uniform retrograde movement of the propeller to the direct 
movement of the vessel, usually termed the slip. 

5, Phoenix-road, Penge, ROBERT MANSEL, 

London, 8.E., August 22nd. 


‘6473 (two high-pressure pistons). 


se _ 
= Log. py =a. os. ae 


=(e-n)V. . « s « 








PRESENTATION TO Mr. W. CLAUDE JOHNSON AT CHARLTON.—In 
commemoration of the twenty-tifth anniversary of the foundation 
of the firm of Messrs, Johnson and Phillips, telegraph and electrical 
engineers, of Charlton, a handsome silver bowl was, on Thursday 
evening last week, presented to Mr. Walter Claude Johnson, 
M. Inst. C.E., M.1.E E, at the works by Mr. J. Macgregor, general 
manager, on behalf of the staff. foremen, and workmen, asa token of 
their regard and goodwill. The bowl was suitably inscribed, and 


H M.S, Petrel. 








Speeds V 17-435... 16-523 18-27 o 16-5 30-322 30-097 
Logs. E = 4-090 3-9201 .. a2 eel 83-9648 3-S216 .. 8-8088 
Subtract, logs. V = 1-2414 1-2181 wv. BS 1-2175 1-4818 ..  1-4785 
Logs. + Se a a 2.3398 2-3303 
Subtract, log.) = -1-8722 .. -1-8722 = log. 745... 22403 .. 2-2408 = log. 173-9 . 1-0595 1-0595 = log. 11-47 
aV = 2.9860 2.8298 "TRIN: soc AUIS see. Tae au 1-2708 
Log. a V Mn A a sd oe - . - 1073. 1041 
Subtract, log. V = 1-24144 32 Least 12 ID UD 1.2617 1-2175 .. 1-4818 1.4785 
- log. @ =-1-2887 .. -1-2887 .. .. .. . =2-4876 .. -2-4875 .. .. oe coe oe —2:6255 2. -2-6256 
Hence, a= 1714 <6.50 Fae. oe sen = Oe daca. en, <a, coal Se 

And B= -m5vi0V4V. | oo. oo. = 178-9019 008V. | LL. = a7 V0 CSV. 


Note, in the same vessel two speeds showing the same value of 
«, any intermediate speed will also have the same value. Outside 

















Gimmes ‘True speeds V. Powera B. of this, at less or greater speeds, a and } may be found to have 
age N. miles. 1.H.P. markedly different values, and data extending over a great range 
oi 2 of speeds, in many cases, show two or three sets of values for a and 
= - Pity ee ee ro b. The meaning of the important factor ) is apparent when we 
5 genie Ma a Ss eee consider cases in which we have all the eye | elements of the 
16-42 and 332 |. ia. ges problem. In most published statements of trial data, important 
Cn ser eas |S ane details are not given, hence vague deductions and endless dis- 
ee | i cussions upon really definite phenomena, 

Speeds V = 21-533 20-666 19-22, 18-0 16-46 16-46 .. 1581 .. 4-5 = V. 

Log. powers = 2-7324 2.6990 2-6415 4. 2-59011 2-5243 2.5243 2-4548 ., 22-3118 = log. E 

Log. speeds = ‘1-83381 1-3153 1.2888 1-2553 1-2164 1-2164 .. 11-1989 .. 1-1613 = log. V 
z eis eae 

Log. \, = 1.3993 1.3887 .. 1-857 1-3358 .. 1-8079 1-3079 .. 1-2559 1-1505 = log. # 

Subtract log. 6 = 1-0116 1-0116 1-0116 1-0116 1-0116 -1-9912 ., -1-9912 .. -1-9912 = log. b 

Leaves aV= 8877... -S72i 8461 8242 29681-8167... 1-2647 1-1598 = aV 

Log. a V = -1-5885 .. -1-5707 .. -1-5802 .. -1-5108 .. -1-4717 1194 1020 0642 = 1 

j eso ; 2 .. -1e! : | Me. +» 0642 = log. a V 

Subtract log. V = 1.8881 .. 1.3153 1-2888 .. 1-2558 1-2164 =| = 1-216 ..  1-1989 .. 11-1618 = log. V 

Leaves log. = -2-2554 .. -2-2554 .. -2-2554 .. -2-2555 ., -2+2558 -2-9080 .. -2-9081 .. -2-9029 = log.a 

ne a= -018 log. b = 1-0116 = log. 10-27 “ @ = -08 log. b =- 1-9912 = log. 98 

Log. ¥ = 1.0116 + -018 V, or E = 10-27 v10°818V Log. © =-1-9912 + 08 V. E= -98v10°8V 


For speeds 16-46 and above. 


This illustrates a general law, log. . = aV, and in this vessel, 


at 16°46 miles, the value of / changing from 10°27 to ‘98, while, 





For speeds 16-46 and under. 


In THE ENGINEER in July, 1893, was published an example of 
proper data for such purposes. 


H.M.S.S, Grafton, 360 x 60 x 23°62 draught, displacement 


there was also engraved on it a representation of a cable ship 
picking up broken cable by means of a grapnel. Nearly the whole 
of the 600 or 700 employés of the firm, of which Mr. Johnson is 
now the only member—Mr. Phillips having died several years ago— 
were present, 


RaILWAY BREAKDOWN SeRvice.—On American railways, with 
their large and heavy engines and cars, very powerful wrecking or 
break-down cranes are kept at division head-quarters of the large 
roads. The Southern Railway uses a heavy steam crane mounted on a 
platform wagon with an underframe of 24in. rolled steel joists, and 
carried on two steel-framed bogie trucks.. The wagon is 24}ft. by 

ft., with a total wheel base of 174ft., and the machine weighs 
75 tons in working order. The operating machinery and gearing 
are mounted between two side frames carried by a turntable on the 
floor or deck of the wagon, the machinery being driven by two 
cylinders 9in. by 12in. The boom or jib is — to the bottom 
of the front of the two frames, and consists of two steel joists, con- 
nected by transverse bracing and plates, and curved at the top where 
the sheave for the pene | cable is attached. The height or reach 
of the boom is regulated by a wire cable passing around sheaves 
attached to eye-bars anchored to the boom and wagon frame respec- 
tively, the cable being led to one of theengine drums. The engine 
supplies all power for hoisting, slewing, and regulating the reach 
of the boom. The maximum height is 15ft. Under the frame are 
three pairs of steel joists, which may be run out laterally as out- 
riggers, and supported by jacks, so as to give an extended base 
when making heavy lifts at long reach. Without the outriggers, 
the hoisting capacity is from 8 tons at 25ft. radius to 15 tons at 
16ft. With the outriggers, the capacity is 50 tons at a radius of 
20ft., or 40 tons at 25ft. The crane is in charge of an engineman 





who ordinarily works in the shops, 
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AN AMERICAN STEAM EXCAVATOR 


AN AMERICAN STEAM EXCAVATOR. 

In earthwork excavation in the United States for railways, 
roads, canals, irrigation canals, &c., machinery of various 
kinds is usually employed, and one of the most common 
forms is what is known as a grading machine. This consists 
of a four-wheeled frame carrying an adjustable plough and an 
inclined conveyor working laterally. The earth thrown up 
by the plough is caught by the lower end of the conveyor, and 
either delivered upon the ground on the opposite side of the 
machine or delivered into wagons moving alongside the 
machine. This machine is usually hauled by about twelve 
horses—eight in front, four abreast, and four behind 
attached to a single axle with a pole butted against a socket 
in the rear of the frame of the machine. 

In some cases such a machine is hauled by a traction 
engine, but a combination of the two has been effected by 
Mr. Bunnell, of Chicago, U.S.A., who has attached the 
ploughingand conveying apparatus directly toa 25 horse-power 
traction engine, as shown in the accompanying illustration. 
The plough is attached to a rolled-steel joist or channel 
forming the plough beam, an arm on the inner side of whichis 





attached by a chain to the pivot on which the front axle | 
The beam is suspended by chains from shafts | 
The inclined lateral | 


turns. 
carried in brackets on the boiler. 
conveyor is also suspended by chains from other shafts 


in asimilar manner; and the length of conveyor and the | 
The | 


height of its upper end above the ground are adjustable. 
traction engine is of a standard make, with a cylinder 1lin. 
by 10in. The driving wheels are 54ft. diameter, and lft. Sin. 
wide, while the pivoted front wheels are 3ft. Sin. diameter 
and 10in. wide. These latter have each a circular rib around 
the middle of the tire, while the driving wheels have grips or 
cleats. The wheel base is11ft.; the boiler is 24ft. diameter, 
with a fire-box 34ft. by 2}ft., and 44 tubes 2in. diameter and 
Taft. long. The speed and direction of the machine, 
and the positions of the plough and conveyor—to suit the 
character of the material and the work—are all under the 
direct control of the driver by means of hand wheels and 
levers. The machine in working order weighs somewhat less 
than 10 tons. 








PLASTIC PRESSURE TUBE EXPANDER. 


AN apparatus for expanding tube ends by an entirely new | 
and simple method is now being introduced by the Newall 
Engineering Company, Limited, Featherstone-street, London, | 
E.C. As indicated by the title, the tube is caused to swell by | 
the introduction of a uniform plastic pressure, no drifts, 
rollers, or other hard body coming into direct contact with | 
the inner circumference of the object, while the ductility of | 
the end of the tube is not affected. The secret of the whole | 
system is the introduction between a suitabiy shaped 
hydraulically operated mandril and the tube of a liner of 
lead. The accompanying sectional illustrations, Figs. 1, 2, | 
3, 4, and 5, will show the simplicity of the operation. P is 
the tube plate, T the tube end, M a mandril whose head, H, 
makes an easy fit in the bore of the tube, and B is a bolster 
through a hole in which the mandril M can be withdrawn. 
The mandril and bolster being in the position shown in Fig. 1, 
a lead bush S made in halves is placed round the shank of 
the mandril. Fig. 2 shows the mandril and lead bush 
inserted in the tube until the bolster and tube are brought 
into contact, so that the lead practically fills the annular 
space between the shank and the tube. Fig. 3 shows the 
mandril after having accomplished a portion of its travel; 
the soft metal being under great pressure, has been extruded 
past the shoulder, and the corresponding part of the tube is 
seen to be expanded. In flowing past the shoulder the lead 
has practically acted as a fluid, and has pressed against the 
inside of the tube at every point with an even pressure, 
the intensity of which depends upon the clearance between 
the mandril head and the inside of the tube, and 





the pressure in the hydraulic cylinder which operates the 


mandril. 


and, finally, when the 
expander hascleared this portion, the extruded lead causes the 
bell mouthing of the tube end if desired, the final state being 
shown in Fig. 4. Here the head of the mandril is home on 
the bolster, and the extruded lead has thrust the expander 
away from the completed joint. Thus the expander is self- 
discharging. Fig. 5 shows the expanded tube after the 
expanding tool has been withdrawn and the lead removed. 
This latter operation is effected with a hook tool. The water 
required for the operation is conveyed to the tool by a soft 
copper pipe of about ,*;in. bore, from either a small portable 
hand pump or from a hydraulic intensifier. The tube 
ends should be practically straight and parailel for about lin. 
over and above the thickness of the tube plate. 

The construction of the portable hydraulic expanding tool 
is clearly shown by the sectional illustrations, Figs. 6, 7, 
and 8; Fig. 6 being a longitudinal section; Fig. 7 a trans- 
verse section through line X X; and Fig. 8 a larger section 


























Fig.i. 


of the valve box, by which the hydraulic pressure is con- 
trolled. The tool is shown in the act of expanding a tube. 
The operation is briefly as follows :—The valve being opened 
to the exhaust, the piston O is drawn back by hand to the 
rear of the cylinder, and a lead bush in halves is placed 
round the shank of the mandril. The latter is now pushed 
into the tube until the bolster B comes in contact with the 
end of the tube. The exhaust is now closed, and the pressure 
water admitted to the cylinder, so causing the ram carrying 
the bolster B to travel outwards relatively to the cylinder and 
mandril M. The bolster thus remains in contact with the 
tube T, and so keeps stationary, together with the ram, 
while the cylinder C and mandril are withdrawn away from 
the tube plate. Owing to the pressure of the head of the 
mandril upon the lead, the tube becomes expanded, and the 
tool, on the completion of the stroke, is discharged. The 
bushes used are made by a special form of press from sheet lead 
weighing 5 lb. or 6 lb. to the square foot. Thesupply of pressure 
water enters through the copper pipe A, ;’;in. diameter, and 
by the ingenious arrangement of valves, L M, shown, is 
admitted to the cylinder. W is the exhaust pipe, which 
communicates with the cylinder by a passage through the 
valve stem R and the port O. The length and thickness of 
the lead bushes depend upon the size of tubes and fit of the 
mandril. 


As the mandril continues its stroke the part of the | 
tube enclosed by the plate is expanded, making a complete | 
| contact between the two surfaces ; 











The apparatus appears to fulfil all that is claimed for it by 
the introducers. The hole in the plate does not require to be 
perfectly circular, as the fluidity of the lead bush causes the 
tube to accommodate itself to reasonable requirements. For 
instance, a hole slightly oval can be fitted perfectly—a highly 
important feature in re-tubing locomotive boilers, for 
instance. The expenditure on lead need be only compara- 
tively slight, as little or nothing is wasted, while the material 























of which the tubes is made undergoes practically no structural 
or physical alteration. 








HackNeY ELxectriciry Works.—The formal opening of the 
electric power station and refuse destructor, which has been erected 
by the Hackney Borough Council, was performed yesterday— 
Thursday—by the mayor of Hackney, Mr. ty. R. Horncastle, The 
cost of the complete scheme as at present devised will amount to 
£285,000, including the cost of land. Theelectrical energy is supplied 
on the low-pressure continuous-current system on the three-wire 
method. The standard pressure is 240 volts at the consumers’ 
terminals, while for motive power the pressure will be 480 volts. 
The refuse destructor, when complete, will consist of twelve 
furnace cells, capable of burning about 160 tons of refuse in twenty- 
four hours, The heat energy of the gases produced will be utilised 
for steam-raising p' . Mr. Robert Hammond, M. Inst, C.E., 
is the consulting engineer to the scheme, 
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TURE OF BRIQUETTES FROM WOOD 
MANUFAC by 


By Gusta¥ Vv. HEIDENSTAM, 
extract from a report of the results obtained by 
vestigations and experiments carried out by the writer, as to the 
ors eoture and carbonisation of briquettes from the waste 
ee lmber and saw-mills, at Skinvik Sawmill, published in the 
char official periodical, The A nnals of the Iron Bureau, (Jern- 


kontorst. ) ee 
isation of wood there takes place, as is well known, 
gael sa which is called ‘‘dry distillation.” As the 
rospects of profits from such carbonisation in an essential measure 
ye ei on the returns of the other products of dry distillation beside 
the charcoal, I will begin by stating the chief conditions of a rational 
any Me wood to be carbonised should be dry—thoroughly dried 
if possible, as then the water in the wood needs to be extracted only 
Ase i.c,—in the process of drying, whilst if wet wood be carbonised 
the water must be condensed together with the products of distilla- 
tion and accompany the process of manufacture, and so be 
evaporated three times instead of once, In consideration of the 
large amount of water existing in the waste from sawing—about 
50 per cent.—it is evident that the latter way of proceeding must 
occasion an unnecessarily ‘e consumption of fuel. Another 
important circumstance is that dry wood carbonises more evenly and 
thus more quickly, than wet wood ; that the carbonisation installa- 
tion for dry wood need not be half as large as for wet wood. (2) 
The process of carbonisation must go on evenly and not too quickly, 
as thus the largest amount both of charcoal and other products is 
obtained. (3) The products of distillation must be conveyed to 
the condensers as fast as they are obtained, and in such a way that 
they are not exposed to overheating, which occasions decomposition 
and a smaller production. ; 

Having made these introductory remarks, I will now proceed to 
describe the method I have elaborated for making briquettes of 
the waste from lumber and from saw-mills, and the carbonisation 
of these under pressure, in order to obtain, besides a rational 
extraction of the products of distillation, directly, without any 
adhesive matter at all, aspecially compact and good charcoal. The 
waste from lumber and from saw-wills is, as is well known, of very 
various form and size, I have therefore considered it more con- 


THis paper is an 


venient to reduce it all to one and the same form, viz., sawdust. 
As we shall see below, this operation is accompanied by remarkable 
he arrange- 


advantages for the further treatment of the material. 
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the charcoal and putting in a fresh charge do not recuire more 
than thirty minutes at most. 

The further refining of the raw products is a matter already 
elaborated in all its details, and has for years past been an object 
of considerable and profitable industry, for which reason I think I 
need not in this paper dwell upon it, but may pass on to state the 
results obtained with an apparatus for briquette carbonising with 
hydraulic pressure, constructed ne by J. and C. G. 
Bolinder’s Mechanical Works, Stockholm, in accordance with the 
Swedish patent, and set up at the Skinvik Steam Saw-mill. The 
experiments were made in two series, each of eleven carbonisations, 
in June and July of the same year. The first series was carried out 
under the supervision of Herr K. Edy. Petersen, engineer, and 
Herr C. G. Thor, formerly mermber of the Riksdag, the latter of 
whom gave especial attention, and verified all the details of time 
and weight. The first series constituted the, properly speaking, 
testing series. The second was carried out for the purpose of 
observing how the apparatus would work during a lengthened 
period of continuous activity, and to get the figures of the first 
series confirmed. The results of these experiments will be found 
in the annexed table; the statements of weight in this table 
are reckoned for anhydrous material. 

If we examine the results of both series we find that the differ- 
ences are singularly small. Thus it appears that while the wood 
consumed as fuel for the carbonisation in the first series amounted 
to 26°2 kilos. per 100 kilos, briquettes, the same during the second 
series fell to 16°8 kilos., evidently owing to the fact that during 
the first series the external temperature was considerably lower— 
about 26 deg. Cant. = 4 deg. Fah.—than during the second series. 
It further appears from the second series of experiments that white 
wood carbonises somewhat more slowly than red wood, and in con- 
sequence requires more fuel. The difference in the amount of tar 
yielded is also a consequence of the use of white wood, as this gives 
off less than red wood. The briquettes to be carbonised were 
manufactured in a briquette press of old-fashioned construction, 
and had a specific gravity of 0°65. With improved modern presses 
briquettes can be manufactured of a specific gravity of 1, thus in- 
creasing the capacity of the carbonising apparatus employed in the 
experiments from 916°6 kilos. to 1410 kilos. In carbonising appa- 
ratus now in course of construction the diameter will be somewhat 
enlarged, whereby they will have room for 2000 kilos. of briquettes 
each. Thus, with a carbonisation of eighteen hours per day, there 
can, if the working year be reckoned at 300 days, with each appa- 
ratus, be effected 400 carbonisations, ¢.¢., 800 tons of briquettes can 
be carbonised. 
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MM dun acd 

A briquette erorypay | manufactory of 
the extent indicated in the engraving, i.c., 
with eight carbonising apparatus, will thus 
carbonise , or in round numbers, 6000 
tons of briquettes. The fuel used in the dry- 
ing of the sawdust, and the heating of the 
ae and boilers is reckoned, at most, 
as half the weight of the briquettes. There 





is thus required for a factory of the dimen- 
sions in question 9000 tons of waste. From 
6000 tons of briquettes are obtained :— 
Per cent. Tons. 
Charcoal «- 33-438 = 2005-8 
WH «wan nw wo COE = Oe 
Acetate of lime, 80-82 p.c. 5-00 = 300-0 
Methylicalcohol andacetone0-75 = 45-0 


The prices that can be obtained for some 
of these products are very variable; and this 
seems to have been the case especially with 
charcoal, which was sold during the year at 
a price of 12 to 15 kronor per last = 67 cubic 
feet. I have, in the calculation below, 
reckoned the charcoal at 10 kronor per last, 
answering to 40 kronor per ton. As, as ap- 
pears below, I have made the net profits on 
the ordinary carbonisation of edgings in stock 





CHARCOAL BRIQUETTE FACTORY 


ments for the carbonisation of briquettes under pressure, applied 


to a saw-mill, are practically as follows:—In sawing, the edges | 


of the timber are by a mechanical process freed from a part 
of the humidity, a rolling mill being set up at — edging bench 
which the edgings have to pass. Not only is the humidity of the 
edges hereby reduced from 50 or 60 per cent. to 15 or 25 per cent., 
but the rolling mills have also the object of crushing them and 
serve as feeding mills for the cutter or chopping machine placed 
immediately beyond, When all the waste has been reduced to the 
form of sawdust this is conveyed the furnaces of the boilers, 
after first supplying these with the needed amount of fuel. The 
sawdust not mania’ for the furnaces then passes on to the drying and 
briquette making house of the manufactory—see engraving—and 
there first to the drying apparatus A, which is heated, partly by the 
waste steam from the engine O and partly by steam direct from the 
boiler N. The dried sawdust falls into the briquette presses B, which 
deliver the briquettes in the form of strings, which, through a 
channel, are conveyed to the charging apparatus C in the carbon- 
ising house. Here the load is so arranged that it can be trans- 
ported to the carbonising apparatus. The carbonising ap- 
— E consist of upright plate iron cylinders, provided at the 

ttom with outflow pipes for the products of distillation, and at 
the top with a cast iron cover, on which the hydraulic press 
cylinder is fixed. In this works a piston, which is united with the 
press bottom, which, in its turn, presses directly upon the bri- 
quettesin process of carbonisation. The process of carbonisation 
is as follows :— 

The charge disposed at the charging apparatus is set agoing, 
and beii —— by a tl sty be oe the mouth of the 
retort, is lowered, when the cover is put on; the hydraulic — 
regulated by a common accumulator is applied, whilst at the same 
time the fire is kindled in the heating apparatus of the retort. 
The arrangement of the heating apparatus and the flues is shown 
in the cross-section inthe engraving. After some time the outflow 


pipe from the retort grows hot, —| that the products of dis- 
tillation are beginning to be given off. These have to pass through 
& cooling pipe F, in which they can by cooling be conveyed over 


in a liquid form, 7.¢., the raw pyroligneous acid, wood vinegar, and 
tar are condensed. The condensed matter is conveyed through a 
Pipe G toa collecting well H, whence it can be pumped over to one 
of the three reservoirs K, which allow the tar and the wood 
vinegar in subsiding to separate from each other before under- 
going further manipulation, When the carbonisation is completed 
the cover is taken off and a sheet iron cylinder placed over the 
, ready for use, is raised, 

laced on a wagon, where it remains till 
she operations necessary for taking out 


mouth of the retort, and in it the 
after which the whole is 
the charcoal is cooled. 


constitute the value of the waste therein 
employed, the price of the charcoal does 
not make much difference in the calcula- 


: tion of profits. A decrease in the — of 
charcoal to 5 kronor | last would lower the net profits by 9516 
kronor. The price of tar has for several years been particularly 


| steady, and at Hamburg has been quoted about 19 to 23 Rmk. 

ma barrel. This year the price has risen, and was quoted at Ham- 
| burg, on October 6th, per barrel :—Stockholm tar, thick, 29—30 
| R mk,; Stockholm tar, thin, 32—33 Rmk. 

In the calculation I have reckoned the value of the tar at 
13°50 kronor per barrel of 135 kilos. net. Acetate of lime 
80°82 per cent.—grey—has been steady through the year, and 
was quoted on October 6th, at Liverpool, £8 15s. ; its price is 


Expenditure, 
10 per cent. sinking fund on a capital cost—cost of 


establishment—of about 300,000 kronor.. . kr, 30,000 
Wages I ee eee ae ae 1» 30,000 
900 tons saw-mill waste eigings and sawdust at 5-10 »» 45,900 
Packing, lime .. her aa = aac a cae x 12,000 
Offize expenses, commission on sales »y 10,000 
Repairs ani unforeseea expenses »» 10,000 
Profits y» 68,872 

Kr. 206,772 


18kr. = 20s. 


The value of the waste wood is set down at 45,990 kronor, which 
constitutes the net profit on 90900 tons of waste wood, if carbonised 
in stock, and is thus the highest price that, with the supposed 
price of charcoal, can be obtained for waste wood. The products 
which are in the first place obtained are, as we have seen, 
charcoal, tar, acetate of lime, and methylic alcohol and ace- 
tone, and I will now give a brief account of their properties and 


uses, 

The charcoal has been examined at the Material Testing esta- 
blishment of the Royal Technical High School, and the re.ult of 
this examination will be found at the end of this paper in Appen- 
dix I. In Appendix II. is given an analysis of similar briquettes 
previously made by Professor Sirnstrim. By the examination it 
is shown that briquette coal is a pure charcoal free from extraneous 
matter, and possessing great solidity and density. A hectolitre 
of briquette coal, containing 9°4 per cent. of water, weighs 
36°3 kilos.; while a hectolitre of ordinary saw-mill charcoal, con- 
taining the same proportion of water, weighs 13°8 kilos. Briquette 
coal is also only about one-third as bulky as saw-mill charcoal, 
which, added to its solidity, and consequently slight tendency to 
crumble, is very important in respect of carriage to considerable 
distances, The value of the properties of this briquette coal is, 
however, made most evident in its use in the blast furnace and 
other metallurgical operations. The tar is of a rather thin quality 
and somewhat darker than the so-called ‘‘root” tar. It contains 
a considerable amount of creosote, and is therefore, and owing to 
its uniformity, especially useful for antiseptic purposes ; it canals» 
be further worked for creosote, pitch, &c. Acetate of lime is an 
important article of commerce, and constitutes the raw material 
from which are obtained acetic acid and its salts and acetone. 
The acetone is a remarkable solvent for nitro-cellulose, and con- 
siderable quantities of it are used. Methylic alcohol and acetone 
combined are employed in Sweden as agencies for changing the 
nature of spirits, ln other countries—Enogland for one—methylic 
alcohol is used alone for this purpose. The most important use of 
methylic alcohol is in the manufacture of aniline colours, and for 
the production of the considerable quantities of ‘‘ formaldehyd ” 
—formalin—which is now used as a disinfectant. 

As we see, the process, dry distillation of wood, here spoken of 
is not exclusively related to the production of a few more or less, 
according to circumstances, marketable commodities, but is still 
more important because the raw products obtained by it offer 
abundant opportunity for still further working out, and for conse- 
quent profits. 

The advantages which the method af carbonisation above 
described holds out may be summed up in the following para- 
graphs :—(1) The carbonisation of briquettes renders possible the 
employment of a single system of working up the waste material by 
bringing it into one form—sawdust. (2) The cost of the -reduc- 
tion of the waste material to sawdust is amply repaid by the 
simultaneous mechanical drying and the saving of all labour in 
transporting the scantlings. (3) A carbonisation of briquettes 
requires a considerably smaller amount of apparatus than the 
carbonisation of edgings, for a cubic metre of briquettes weighs 
1000 kilos., while the same volume of scantlings, as they travel in 
stock, weighs 235 kilos., the waste being in both cases anhydrous. 
(4) The carbonisation of briquettes yields a charcoal of great 
solidity combined with the good properties of the charcoal, and, 
besides, a rational obtaining of all the products of dry distillation. 
(5) In asaw-mill there is generally a lack of space, and a carbon- 
ising of edgings in stocks requires a great deal of room, besides 
which, this manner of carbonising is accompanied by a not incon- 
siderable danger of fire. The carbonisation of briquettes requires 
but little room, and init all danger of fire is, so to say, excluded. 

In this paper, of all kinds of waste wood from all sources, the use 
for the carbonisation of briquettes of waste from saw mills only has 
been specifically considered ; but it is evident that waste from 
timber felling and other kinds can be treated in the same 
manner. 


APPENDIX I, 


The Material Testing Establishment of the Royal Technical High 
School. 

Attestation No, 2233. Sample No. 11,778, ; 

Examination as to solidity—under pressure—chemical analysis, 


&e, 

Object submitted: A box containing charcoal . briquettes. 
According to the statement of Herr Gust. von Heidenstam, 
engineer, these were manufactured at Skiinvik, according to a 
method elaborated by him, in which no other matter is employed 
in addition to the wood in making the briquettes. The carbonisa- 
tion was effected after the making of the briquettes. Sent in by 
Bolinders Mekaniska Verkstad, Stockholm. Sample received 
August 20th, 1900. 

Dimensions: Length equals about 12 cm.; breadth equals about 
2cem.; thickness equals about 6 cm, The corners were cut off 
about 1°5 cm. . ‘ 

Weight of volume: (a) By direct weighing in the state in which 
they were delivered the specific gravity was found to equal 0°€0. 




















o> te Out of the raw pyroligneous 
& a = a 100 kilos. of briquettes gave, in acid was obtained 
5 33 2 ¢ Sete kilos. per 100 kilos. of briquettes, 
2, | Bee © eigiges4. in kilos. 
Ses | 865 [S5bes/8es8S =” 5 : 
2” gy 24 RS 3 Re/8 SSE 3 22 a ; 20; é 
a Sig jo Sagi8epe gs - moe a Sus =3 Pas 
= ass |g oe Aly dee $ 5 |R38SS8 $3 Ea E 
~ e. & a = Bakes! 23 22 2 
- |). ae | © elias nda nde HE. 
First series : | | -. 
11 carbonisations, red wood sawdust .. 823 17-57 | 30 20-2 33-6 9-37 36-42 3-18 0-66 0-09 
Second series : | 
46 carbonisations, red wood sawdust .. 926-9 17-58 | - 16-25 \ 
- 38-40 8-76 36-84 _ —_ —= 
18 carbonisations, white wood sawdust) 947-3 18-55 |  — 1s-19 (J 
Averages from the above 75 carbonisations) 916-6 18-12 30 17-30 33-43 8-84 36-78 3-13 0-66 0-09 
| | 





set down in the calculation at 140 kronor per ton. The price of 
methylic alcohol, though now higher, may probably be reckoned 
on an average at least at 700 kronor per ton. 

Taking the above stated figures as a basis, and basing my calcula- 
tions on the experience derived from the experiments carried on 
at Skénvik, as touching the working expenses, I have drawn up the 
following statement of probable profits :— 





Receipts, 
Briquettes of charcoal .. 2005-8 tons at 40 kr. = kr. 80,282 
; EASES ee ee 30-4 55 45 » = », 58,040 
Acetate of lime, 80-82percent. .. 800-0 ,, ,,140 ,, = ,, 42,000 
Methylic alcohol and acetone .. 45-0 5, 5,700 ,, = ,, 31,500 
Kr. 206,772 


The raw pyroligneous acid holds 8-5 per cent. of acetic acid. 


(b) Loosely filled in, the weight proved to be 36°3 kilos. per 
hectolitre. 

Strength against’ compression.—Three briquettes were overlaid on 
the upper and under sides with cement. When this had hardened 
the solidity was determined in the usual way. 

Kilos. per cm. 
Briquette No. 1 thickness = 6°83 cm. area of pressure, 
71-2 cm. solidity 


Briquette No. 2 thickness =70 cm. ‘area of pressure, 








ee ee es 

Briquette No. 3 thickness = 65 cm. area of pressure, 
65-2 cm. solidity ie aks Wa ae ae ae ee 
Average 342 
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Chemical Analysis mS 
Per cent. 
Moisture ee ae ae ae ee ee ee 
SON. Ge Vin) ey ee we" lec ee as gn ae oe 
ORE, 0 ~ ga lew. ages ais sen) isa) ow’ ted ae 
Nitrogen .. Sb es Se 66° we ch cy & 0:36 
Oxygen . 8313 
Ashes... 0 52 
Phosphorus 0 007 
Total 100 000 


* Heating power = 6940 calories. 
AXEL Wan strc, Manager, 
Material Testing Establishment of the Royal Technical High School, 
Stockholm, September 13th, 1900. 


APPENDIX II.—NorTe oF TEsT. 


Charcoal briquettes of sawdust delivered by Bolinder’s works, 
some pieces, some of which were for two-thirds of their thickness 
lustrous and compact, and the rest dull; other pieces were dull, 
and rough in fracture. 

Samples taken out of each of these parts—the compact and the 
dull—whose heating power was determined in the calorimeter, 
have, in testing, given :— 

The compact, lustrous part.. .. .. .. 7890 calories, 
The dull, schistous part .. .. .. «. 7835 ” 

No notable difference in heating power, and so none in carboni- 
sation, could then be detected. The amount of sulphur in the 
compact lustrous part was shown to be 0 * 009 per cent. 

Stockholm, May 12th, 1900. C. G. SARNSTROM. 

As is shown by the introduction, this paper is written for condi- 
tions prevailing in Sweden, and as in Swedish saw-mills white wood 
and red wood exclusively, one may say, are sawn, what has been 
said refers to these kinds of wood. It may be also well to point 
out that the system is designed for waste as it comes from the saw- 
mill, with about 50 per cent. of humidity. If this be lower, 
naturally the whole result is more favourable. For countries where 
pit coal is comparatively cheap it is more advantageous to use pit 
coal instead of wood refuse as fuel. 








AMERICAN v. ENGLISH ENGINEERING 
METHODS. 


At a meeting of the Manchester Association of Engineers held 
on Saturday last, Mr. Edward Wood, of the Ocean Ironworks, read 
an interesting paper on ‘‘ American v. English Methods of Con- 
ducting Engineering Establishments.” Touching first upon the 
preparation and education of boys, he remarked that there was a 
danger in England of taking our boys from school too early ; what 
was wanted was a more thorough grounding in education and a 
better knowledge of elementary science. Long apprenticeships 
were not necessary to success in any trade, and it was better for a 
boy to start work with a good education, and with the knowledge 
that he must think, than that he should commence directly he was 
able to run errands or copy aletter. One thing that struck him in 
America, as in contrast with English engineering firms, was the 
readiness with which strangers were shown over works, the methods 
of working explained, and new inventions pointed out, and the 
Americans were distinctly of opinion that it paid them from a 
business point of view. One of the most striking features of all the 
engineering works he had visited in America was the fact that 
quite young men were in itions of importance and trust. 
Another system that prevailed was to have ‘‘ understudies ” for all 
important positions. It was also the custom for engineers there to 
make everything they possibly could to their own standard or 
template. If they got an inquiry for something not in their 
pore enn they referred the engineer to some other manufacturers. 
They made a point of having very good men as inspectors, whose 
duty it was to pass machinery and work of every description before 
it was sent off. After referring to the manner in which new 
machines or methods for saving labour were taken up in 
America, regardless of first cost, Mr. Wood remarked that the 
wages of skilled workmen there were at least twice as high as 
those paid in England or Scotland, and piecework seemed 
very general, but the cost of living was much greater. In 
many establishments they worked double shifts—night and day. 
The men started and stopped to the minute, were satisfied with 
fewer holidays, and worked slightly longer hours than over here. 
On the whole, it appeared that whilst the wages all round were 
much higher in America, still very much more was required of 
masters and men ; the pressure was greater, or, to use a technical 
term, the ‘‘ voltage” was much higher. In conclusion, Mr. Wood 
observed that in England we now seemed to realise that we must 
look well to our laurels if we were to remain the first commercial 
country in the world, and he was convinced thet if master and man 
worked together, witha determination to succsed, we would still 
be able to hold our own with our cousins across the water. 

In the course of a discussion on the paper, Mr. E. C. Constan- 
tine expressed the opinion that about fifteen was the age at which 
the average boy should commence work. As to education, this 
was certainly required, not only in the lower and intermediate 
ranks, but also for the employers. Mr. Vose urged that a settle- 
ment on the piecework question in the engineering trades should 
be pressed home. Mr. Cooke observed that there were not finer 
—— anywhere than in England at the present time to 
obtain a sound technical education. As to the piecework question, 
this was absolutely in the hands of employers to-day. and he must 
say that, with few exceptions, he had found his workmen very 
reasonable to deal with. Mr. Loscher remarked that whilst ample 
opportunities were afforded at the evening schools in, say, Man- 
chester or London, the ordinary school education left much to be 
desired, and lads on leaving school did not seem to have a proper 
sense of responsibility in ec ‘tion with the busi or trade they 
were learning. Mr. J. Saxon said that in England we had during 
the last few years made splendid progress in those things where we 
were behind. A shorter apprenticeship would be sufficient if a 
youth had ered received a good technical training. Mr. Yates 
observed that they went very minutely into the question of shop 
costs in America, and he thought that was one reason why they 
got the men todo more work. Mr. Hans Renold said he made a 
practice of sending his foreman round in turns with any visitor who 
wanted to go through his works. He found that as well as show- 
ing the visitor something, they often learned something from him. 
The chairman, Mr. T, Ashbury, pointed out that there were circum- 
stances affecting American engineering works which were different 
from those affecting English works, but many of their methods 
were well worth imitation. 











LORD G. HAMILTON AND ENGINEERING CON- 
TRACTS. 


Tue following letter has been addressed to the editor 
of the Times :— 

Sir,—We have read with interest the article in the Times of 
Saturday dealing with Lord George Hamilton’s letter to Mr. Baird 
on the subject of competition of American and German locomotive 
builders for locomotive engines for India, and we—the locomotive 
a in Glasgow—wish to submit jointly the following considera- 

ions, 

First, as to American competition. 

The American engine is designed with the view of reducing as 
much as ible the amount of hand labour in the course of its 


construction, and substituting machine work instead, and it is, 
therefore, a cheaper engine to build in works which are equipped 
for its construction than the British engine is in works equipped 
for the construction of the British engine. 

Until the commencement of the American competition for Indian 





locomotives some three or four years ago all engines ordered for 
India were of the British type, modified, of course, to suit local and 
climatic conditions, and British builders were asked to build these 
types only. When the American builders began to compete they 
were allowed to offer their own type of engine, except in the case 
of some details which did not affect the general construction of 
the engine. In the case of the broad-gauge engines, for instance, 
all have been supplied with outside cylinders, and without crank 
axles, whereas, with very few exceptions, the Indian engines made 
in this country have inside cylinders and crank axles, the latter 
being the most expensive part of the engine per ton. 

It follows, therefore, that, as far as design is concerned, the 
Americans were allowed to supply a cheaper engine than British 
builders. 

As to materials employed in the construction, the British builders 
are compelled to obtain certain materials from two or three makers, 
whose productions have been found to give the most satisfactory 
results in working, but which are, not unnaturally costly. 
Were the American builders in all cases restricted to the same 
makers ? 

As to workmanship, we have reason to believe that the American 
engines supplied to this country were very far below the standard 
of workmanship obtaining in the best locomotive works in Britain, 
and we have had before us unofficial information from India 
which goes far to show that the same was the case in the Indian 
engines. 

You, Sir, treat the matter, rightly, we believe, as one of national 
importance, and we suggest that Lord George Hamilton should 
send a small commission to India to inquire into the results 
obtained with the American engines there, and also that the 
English railway companies who have American engines working on 
their systems, viz., the Midland, the Great Northern, and the Great 
Central Railways, should be asked to allow the same commission to 
inquire as to the results obtained on these railways. 

As to German competition, as the two orders recently sent to 
Germany are the first that have been given for locomotives, India 
has yet to prove that ‘‘Germany can serve her better than England 
ian the matter of locomotives.” For ourselves, we frequently get, 
and are at the present time getting, orders for engines for foreign 
countries, such as Holland, Sweden, Spain, &c., in competition 
with German makers, for railways whose directors have learned 
that what is cheapest in first cost is not always cheapest in the long 


run. 

It would be interesting to know what makers of material are to 
be accepted in the case of the German engines. We can buy 
German tires, axles, &c., much cheaper than we can get them in 
this country ; but so far we have not desired, and have not been 
invited to use these materials in the construction of engines for 
India. 

It does not appear to be known that since the East Indian and 
Assam Bengal Companies sent their orders to Hanover other two 
Indian Kailway companies have placed orders for twenty-five and 
six engines respectively with home manufacturers, preferring to 
pay a higher price and to wait longer for what they presumably 
believe will ultimately prove to be the cheapest source of supply. 

The present difficulty has been caused by the simple fact that 
we are filled up with orders sent to us from all parts of the world 
by companies who know our work, and who, in forecasting their 
needs, prefer to wait for us rather than go elsewhere, while 
obviously they do not regard our prices as ‘‘ prohibitive.” 

With regard to the future, if the Indian railways are prepared 
to accept the cheapest engine offered without regard to quality of 
material and workmanship, then the capacity of the existing 
establishments is quite ample to satisfy the demand. On the other 
hand, if it is proved that the British engine, though not the 
cheapest in first cost, is the most economical in working and 
maintenance, and the Indian railways are —— to restrict 
themselves to British manufacturers for the future, we are 
prepared to take such steps as may be necessary to meet any 
future demand. 

We are, Sir, your obedient servants, 
NEILSON, REID AND Co, 
Duss aNnD Co. 
SHARP, STEWART AND Co., LIMITED 
(J. F, Rosprnson, Managing Director. ) 
Glasgow, October 24th. 








ADMIRALTY WORKS DEPARTMENT. 


WE learn that some important changes have just been made in 
the head office staff of the Admiralty Works Department. This 
department is responsible for the design and construction of all 
engineering and architectural works in the naval establishments at 
home and abroad, as well as for theircare and maintenance, These 
works include docks, wharves, slips, breakwaters, dredgings, 
barracks, hospitals, magazines, stores, workshops, dwellings, drain- 
age, lighting, and water supply, &c. The care and management 
of Admiralty lands and property is also dealt with in this depart- 
ment, 

The increase of the fleet during recent years has necessitated a 
corresponding growth in the shore establishments, and this has 
involved a large increase in the staff of the works department. With 
the changes lately made, the authorised permanent staff of the 
department under the director of works is as follows :— 

&. &. 


from 850 to 1000 a year 





2 Assistant Directors of Works (with an 
addition of £200 a yearto the senior) .. 


Engineering staff. 





11 Superintending Civil Engineers », 600 4, 7 ” 
TE Civil eee gs ce. as es tn ee we » 400 ,, 500 ,, 
22 Assistant Civil Engineers, first grade .. .. ,, 800 ,, 400 ,, 
21 Assistant Civil Engi s,second grade .. ,, 180 ,, 300 ,, 
Surveying staff. 
1 Chief Surveyor ee ee are ee 
be ee ae ee » 400 ,, 500 ,, 
10 Assistant Surveyors, first grade .. .. .. 5, 250 ,, 850 ,, 
9 Assistant Surveyors, second grade.. .. .. 5, 125 ,, 250 ,, 
1 Surveyor of Lands.. .. .. .. «. «+ oe 9, 600 ,, 800 ,, 
1 Surveyor of Coast-guard buildings.. .. .. ,, 500 ,, 7 fe 
1 Clerk of Works for ,, te ee we oe, 


Many of these appointments carry in addition a house in London 
or colonial allowance. Entries to the staff are made in the lowest 
grades, viz, Assistant Civil Engineer, second grade, or Assistant 
Surveyor, second grade, by open competitive examination held by 
the Civil Service Commissioners. The limits of age at entry are 
23 to 28 for the Assistant Civil Engineer, and 23 to 30for the Assist- 
ant Surveyors. Promotions are made by selection as vacancies 
occur, through the successive grades up to Senior Assistant Director 
of Docks and Chief Surveyor respectively. All officers of the staff 
— liable for duty either in London at home stations, or at stations 
abroad, 

Full particulars of the subjects and conditions of examination 
are obtainable at the Civil Service Commission, 68, Victoria-street, 
London, 8.W., and notice of coming examinations are given by 
public advertisement. We understand there are likely to be 
examinations for entry in both branches before long. 








Tue number of miles of railway open for traffic in New 
South Wales on June 30th last was 28454, and the capital cost 
amounted to £38,932,781. The pioneer line from Koorawatha to 
Grenfell, a distance of 32 miles 8 chains, was taken over from the 
construction department and opened for traffic in May. The 
number of train miles run was 10,763,697, or 1,869,345 in excess of 
the previous year. 





ES 
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THE IRON, COAL, AND GENERAL TRADEg 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. . 


(From our own Correspondent.) 

THE iron market continues firm, but consumers, havi H 
their requirements for the present, are operating with eo tagaae 
new business at the moment is not freely forthcoming No 
indeed, are manufacturers particularly anxious for any froal 
accessions of orders, inasmuch as in most cases they have sufficient 
work in hand to keep the mills and forges going until the end of 
the year. The local market is strengthening by good reports which 
one -_ across from Arserien, — cablegrams, indeed, assertin, 

a ig premiums are bein or prompt deliv: 
orders for fo02 are piling up.” was iia ae Oe Say 

Quotations continue unchanged on the week on about the 
following level :—Marked bars, £8 10s.; Earl of Dudley’s brand 
£9 2s. 6d.; second | gente, £7 10s.; and common bars, £6 15s, to 
£7. North Staffordshire bars also continue on the last-named 
basis, with £6 17s, 6d. to £7 2s. 6d. for angles, Sheets, sip les 
are £8 2s, 6d. to £8 7s, 6d.; doubles, £8 5s. to £8 10s.: trebles’ 
£8 17s, 6d. to £9 2s. 6d., with galvanised corrugated sheets, f.0,b, 
Liverpool, at £11 15s, Hoop iron is quoted £7 10s.; nail rod and 
rivet iron £7 5s, to £7 103.; and gas strip, £7. 

Some of the makers of structural material remain very busy, but 
others are not so well supplied with orders, and contracts are the 
subject of keen competition, especially as cheap Belgian and 
German material continues to be offered. 

Steel Bessemer billets are £5 to £5 5s.; best Siemens billets 
£5 5s. to £5 10s.; mild steel bars, £6 15s. to £7 5s.; steel plates, 
£7 to £7 10s.; and steel angles and girders, £6 to £6 5s, : 

Although it would seem that foreign competition—especially inthe 
steel trade—is just now a matter of more than ordinary concern 
other departments are more fortunate, and the expressions of 
assurance by those in authority from time to time concerning the 
outlook are not unsatisfactory. The steady upward inclination of 
both raw and finished iron prices for some weeks past is also an 
ow feature. 

he furnaces in blast in the South Staffordshire and Midland 
districts continue limited in number, and it seems somewhat 
probable that more will be blown in before the year closes, as the 
demand for pig iron is at present, if anything, beyond the supply, 
Two or three furnaces recently blowing are out of blast, and the 
make is so fully absorbed under current contracts that very little 
is available for new sales for immediate delivery. Efforts are, 
however, being made to get the furnaces to work again, and ina 
week or so Messrs, Bradley hope to blow in a new one at Darlaston 
Green, while the Capponfield furnaces are hoping to start again 
almost as soon. Prices continue practically unaltered on the week, 
quotations being as follows :—Staffordshire cinder forge, 47s. 6d. 
to 48s. 6d.; - mine, 50s. to 533.; all mine, 55s, to 60s.; best 
ditto, 75s. to 803., and cold blast pigs, 95s. to 1003.; Northampton- 
shires are 503, 6d. to 52s.; Derbyshires, 51s. 6d. to 52s. 6d.; Lin- 
—a 51s. 7d. to 52s, 7d.; and North Staffordshire, 51s. 6d, to 
52s, 6d. 








NOTES FROM LANCASHIRE. 
(From our own Oorrespondents.) 


Manchester.—The general situation throughout the iron and 
steel trades of this district presents no material change from last 
week, except that the scarcity of some brands of pig iron is be- 
coming a matter of grave complaint amongst consumers, many of 
whom are experiencing just now the greatest difficulty in securing 
sufficient supplies to keep their works going. The fact that 
prices remain stationary—indeed, for some "leeks are barely 
maintained—and that there is still a shading off on current 
quotations by forward sellers, would seem, however, to 
indicate that these difficulties are regarded as not likely 
to be more than temporary, and there is still so general 
a feeling of uncertainty and want of confidence that it is scarcely 
possible to obtain any definite expression of opinion as to the 
future. The situation, as intimated last week, is one in which it 
would take very little to give an upward turn to the market; the 
prevailing opinion, however, is that this is not probable, and that 
the most likely course of events is a continued dragging on, with 
no great change in prices one way or the other until after the turn 
of the year. Users of iron are still content simply to cover re- 
quirements as they arise, and makers and manufacturers prefer 
to sell in moderate parcels at current rates rather than attempt to 
force any larger weight of forward business, 

A moderate, hand-to-mouth sort of business continues the 
report on the Manchester iron market. An extraordinary feature 
is that, notwithstanding buying in pig iron is being mostly 
restricted to i diate requir ts, there is a continued 
absolute dearth of local and district brands. Lincolnshire makers 
have nothing to sell either in foundry or forge qualities. The 
same remark applies to Derbyshire iron, and Tien makers 
have little or no surplus beyond the requirements of their regular 
customers. Prices do not further advance, but for the 
most part they are scarcely more than nominal at the 
quoted rates, Consumers, finished iron makers especially, are 
experiencing great difficulty in obtaining the supplies they 
require, and in one or two instances local forges have been on 





the point of actually stopping for want of pig iron. Foundry 
qualities are also scarce, but not quite so hard to get as forge 
descriptions. Delivered equal to Manchester I hire makers 





still quote 57s, 6d., less 24, for No. 3 foundry ; the basis for Lincoln- 
shire remains at 51s, 6d. net., with Derbyshire ranging upwards 
from about 55s. 6d. net. So far as new business is concerned, Lin- 
colnshire and Derbyshire makers are practically out of the market, 
but through second hands there are odd lots of Lincolnshire 
to be picked up at under the full quoted rates. For 
forge iron there are some pressing inquiries on the mar- 
ket from local finished iron makers anxious to augment 
the short deliveries they are receiving, but at present 
the obtaining of increased quantities outside their regular 
sources seems out of the question. The quoted rates for 
delivery Warrington remain on the basis of about 51s. 6d., less 
2h Lancashire, and 50s, 2d. net Warrington, but a substantial 
advance on these figures could be realised if makers had iron to 
offer. In contrast is the continued weakness of Middlesbrough. 
Notwithstanding consumers in some instances, unable to obtain 
Lincolnshire iron, have had temporarily to cover their require- 
ments with Middlesbrough, prices remain at the low quotations of 
last week, ey brands being readily obtainable at 53s. 4d., 
with special brands quoted 53s. 10d. up to 54s, 4d. net by rail 
Manchester. ‘The strong upward move in warrants during the past 
week has not appreciably affected the price of Scotch iron in this 
market, Glengarnock not averaging more than 59s. to 59s. 6d., 
with Eglinton obtainable at about 57s, 6d. to 58s, net Manchester 
docks, and forward sellers at under these figures. 

The position as regards finished iron shows no material change. 
Buying going on is mostly of a hand-to-mouth character, but forges 
are well supplied with orders for bars—chiefly, however, in the small 
sizes—and the tendency of prices continues to harden on the 
minimum list basis of £6 10s., which is only accepted in excep- 
tional cases, some of the principal makers quoting £6 12s. 6d. for 
new business, with North Staffordshire bars £6 15s. to £6 17s. 6d. 
delivered here. Sheets are steady at about £8 10s. to £8 15s., 
end in hoops a moderate trade is rae through, with quotations 
firm at the association list rates of £7 2s. 6d. random to £7 7s. 6d. 
special cut lengths delivered here, and 2s, 6d. less for shipment. 

ut and bolt makers report a fair business stirring in black goods, 
but bright goods are quiet. Prices are steady, with perhaps 
slight advances obtainable on the low quotations of a short time 


back. . 
In the steel trade not more than a moderate business is being 
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matites are in fair request, with makers’ quotations steady 
om, 70s, to 71s., less 24, for No. 3 foundry, delivered Man- 
chester. Local made billets remain at £4 16s, 3d. Manchester, and 
£4 15s. Warrington net. The present very small output continues, 
however, insufficient to meet requirements, and, as reported last 
week, German billets are still coming over in fair quantity at under 

Lancashire prices. Good steel bars remain at £6 12s. 6d. to £6 lbs. ; 

common plates about £6 15s, ; and boiler plates, £7 10s., less 24, 

delivered here. . ‘ 

The outlook in the engineering trades continues for the most part 
unsatisfactory. As a rule, activity is still fairly well maintained 
on work in hand, but the weight of new orders coming forward to 
replace those running out is not encouraging, and in some 
important branches there is a prospect of slackness at no very 
distant date. Machine tool makers are gradually getting shorter 
of work, except that here and there specialities are keepi 
them busy. Textile machinists continue very badly off, an 
there are no indications that improvement may be looked for 
in this important section of Lancashire industry. Builders 
of heavy mill engines are also similarly situated, but in light high- 
speed engines there is still plenty of work stirring. Boilermakers 
are also fairly off for orders, and electrical engineering continues 
brisk in most departments, Locomotive, railway carriage, and 
wagon builders are full of orders for a considerable time ahead. 
Locomotive builders in some instances have work in hand for the 
next eighteen months, and are compelled to decline new business 
where anything like early delivery is required. A considerable 
amount of work is coming forward in steel wagons, on both Indian 
and South African accounts, and it is to be hoped that this will be 
secured by English firms, instead of abroad, as several important 
orders have done of late, 

De Bergue and Co., Limited, of the Strangeways Ironworks, 
Manchester, have commenced operations on the steel structural 
portion of the Manchester Corporation Electricity Works at 
Stuart-street, and they have also in hand work for the boiler 
houses. The two contracts comprise about 700 tons of steel work 
in pillars, girders, &c. 

In connection with the prolonged and serious water famine that 
has recently been experienced in many of the Lancashire manu- 
facturing districts, | may mention that in the district of Colney, 
where the drought has been exceptionally severe, a very successful 
boring has been completed by Mr. Thomas Matthews, of the 
Imperial Ironworks, Pendleton, Manchester, and from this one of 
his patent pumps is now raising 400,000 gallons per day of twenty- 
four hours, which has proved a great relief to the local authorities 
in providing not only for domestic but for manufacturing require- 
ments, 

It can scarcely be said that the position in the coal trade, taking 
it all through, is more than steady in the better qualities, whilst 
there is a gee | rather towards weakness in the lower descrip- 
tions of fuel. he demand for house-fire coals remains only 
moderate for the time of the year, and pits running almost five 
days per week are raising sufficient to keep up with the orders 
coming to hand, without taking from stock. As anticipated last 
week, the month closes with no further upward move in prices, 
which remain unchanged at late rates. Common round coals con- 
tinue in fair demand for iron-making, steam, and general manufac- 
turing purposes, but prices are scarcely strong, and forward 
contracts might be placed at under current rates. There is 
no quotable alteration on the recent basis, 9s. being 
about an average — for good qualities of steam and forge coal 
at the pit mouth. gine fuel is still in the weak position reported 
of late, owing to the continued keen competition from outside 
districts, The best qualities of Lancashire slack, are as a rule, firm 
at late rates, and in some quarters the situation with regard to 
these is stated to be slightly improved, if anything, but for the 
lower descriptions prices are weak and irregular where Lancashire 
collieries have to te for business with slack coming in from 
Derbyshire and Yorkshire. At the pit mouth the better qualities 
of Lancashire slack average about 7s., with some special sorts fetch- 
ing perhaps about 7s. 6d. perton. For common Lancashire slack 
sellers have in some instances to take as low as 5s. and 5s, 6d. 
at the pit mouth, in petitive business, to secure orders, 

In the shipping trade a fairly good demand is reported, with 
prices well maintained ; ordinary descriptions of steam coal are 
quoted 10s, 3d. to 10s, 6d., and medium sorts of house coal from 
12s, to 13s, per ton, delivered at the Garston docks or the High 
Level, Liverpool. 

For Lancashire coke there is a continued good inquiry, with 
prices firm at about 23s. to 25s, for foundry, and 14s. to lds. per 
ton for good washed furnace cokes at the ovens, Yorkshire cokes, 
however, are more plentiful on the market, and prices not quite 
so strong as they have been, although not actually quoted lower. 

Barrow.—There is a very brisk tone in the hematite pig iron 
trade this week, and it is evident the supply is not equal to the 
demand, because it has been found necessary further to deplete 
warrant stocks by the withdrawal from stores of 1046 tons of iron. 
This has reduced the available supply to 11,501 tons, and has made 
a clearance of stocks since the inning of the year of 11,109 
tons. There are 38 furnaces in blast, being the same number as 
in the es week of last year. Prices show little varia- 
tion, mixed Bessemer numbers being firm at 60s. 6d. to 63s. per 
ton net f.o.b. Warrant iron is steady at 593. 9d. net cash sellers, 
penny less buyers, 

There is a good demand for hematite native ores of good quality, 
and the market has to be supported with large supplies drawn 
from Spain, The native product is firm at 12s, 6d. per ton, best 
sorts realising 16s, Spanish ores are at 15s, to 15s. 6d. per ton, 
delivered at West Coast ports. 

Steel makers still report great activity at their mills, and orders 
are not only well held, but are being freely offered for rails, plates, 
billets, slabs, hoops, tin bars, and merchant qualities generally. 
Prices are very firm, heavy rails at £5 5s.; ship plates, £6 5s.; and 
tram rails at £8 to £9 per ton, according to section. There is much 
activity in tram sections, Steel castings are in quieter demand, 
but there are prospects of better business soon. 

Shipbuilders are not in receipt of any new orders, but are 
expecting to book important business before the end of the year. 
His Majesty’s first-class armoured and protected cruiser King Alfred 
was launched at Barrow on Monday, and she ic now taking in her 
engines, &c,, in the Devonshire dock. The Japanese battleship 
Mikasa is nearly completed, and will leave Barrow at the end of 
this month to be docked at Portsmouth. 

Coal and coke are quiet, and prices delivered are a trifle easier 
now that the railway companies have withdrawn their demand for 
74 per cent, increase on coke carriage from the East to the West 
Coast. This withdrawal has resulted because one of the railway 
companies concerned refused to sanction legal proceedings for the 
recovery of this increase from smelters who objected to pay. The 
- = coke on the West Coast is represented as being very high 

eady, 

The export shipping trade is fairly well employed. During last 
week the shipments of iron re » Merod 7 16 tons po steel 
13,810 tons, as compared with 8310 tons of iron and 5831 tons of 
steel in the corresponding week of last year, a decline in iron of 
494 tons, and in steel an increase of 6979 tons. The total ship- 
ments this year represent 286,859 tons of iron and 384,819 tons of 
steel, as compared with 549,743 tons of iron and 336,869 tons of 
steel, a decrease in iron of 262,884 tons, and in steel an increase 
on the current year of 47,950 tons. 

















THE SHEFFIELD DISTRICT. 
: (From our own Correspondent.) 

THERE seems to be an end to the pressure in the house coal 
trade, and quietness is again the prevailing feature. The advance 
of prices at the beginning of October is no doubt responsible for 
4his condition of affairs, and although it is freely stated that 





another advance is to be made on November Ist, householders do 
not appear to be particularly alarmed by it into ‘‘ rushing ” orders 
for winter supplies, At the same time, the statement that less 
money is being paid in the London market is by no means true 
coe. It is quite customary, even at this season of the year, 
or concessions to be made with a view to clearing stocks on rails. 
Beyond several cases of this sort, prices are well maintained, not 
merely for London, but for the Eastern Counties and general re- 
quirements, The weight of coal taken by the metropolis and the 
other important markets has recently been quite up to the aver- 
age. Barnsley house is now quoted at 12s, to 12s. 6d. per ton, 
best Silkstones 13s, to 14s, per ton, nuts 11s. per ton. 

In steam coal the railway companies are eer important 
deliveries, and the inland trade is satisfactory. Although the 
Baltic season is now at an end, the export busines has not materi- 
ally slackened so far as the Yorkshire collieries are concerned. 
Values are well maintained, and the quotation for Barnsley bards, 
9s, 6d, to 10s. 6d. per ton, represents a considerable increase on 
the rates which rule under contract. The season for full deliveries 
of gas coal is now on, and the various companies are taking a 
heavy tonnage under their contracts. The weakness in small 
fuel which has been already noticed seems to get more marked, 
The abnormal — makes supplies in excess of the demand, 
with the inevitable results of lower values and languid trade. 
Gas companies are taking a large proportion of the nuts now 
being raised, and this has had the effect of steadying values on 
the whole. Nuts fetch 8s. 6d. to 9s. 6d. per ton, screened slack 
from 5s, 6d. per ton, pit slack from 3s, to 3s. 6d. per ton. Coke 
continues unchanged, ordinary qualities ranging from 10s. 6d. 
to 11s, 6d. per ton. 

Considerable difficulty is being experienced in several quarters 
over the new timbering rules prescribed by the Home Secretary. 
Messrs, John Brown and Co. have experienced trouble with their 
miners on this pint. Although the Home Secretary has laid 
down the rules, there seems doubt as to the proper parties to 
put them in force, The men say that the masters are respon- 
sible, while the masters contend that if they provide the timber 
their part of the duty is at an end, It seems curious that it 
occurs to no one to ask the Home Secretary to interpret his 
own rule, 

In the iron trade business seems rather better. Lincolnshire 
irons have gone up from ls. to 2s. per ton, and other qualities 
are fairly firm. The improvement is more noticeable in forge 
iron than in other qualities, and these consequently are not in 
such full supply as previously reported. The advance of quota- 
tions is put down mainly to the dearness of the fuel used for iron- 
making purposes. At present buying is from hand to mouth, and 
there is no tendency to purchase on future account. At the same 
time there is a very general impression that a very slight stimulus 
in trade would cause a rise in prices, 

Although several of the steel firms are fairly well off for orders, 
the general condition of the trade is by no means satisfactory. 
Makers of crucible steel, more especially in the better brands, re- 
port that very little work is coming to hand from the railway com- 
panies, who are rapidly reverting to the unsatisfactory condition 
of a few years ago, when railway managers would order nothing 
except what was really required. The stocks held by railway 
companies are exceedingly low, but in spite of that they will not 
place orders to meet their requirements beyond to-day. Railway 
companies did not do well last year, and they are therefore econo- 
mising in all directions ; indeed, the directorates of one or two 
have voted nothing on account of new work this season, restricting 
their attention to necessary repairs and renewals. No doubt they 
are also influenced by the hope that the prices of Bessemer and 
Siemens steels and irons may be reduced, but makers hold out no 
prospect of any relief in that way for some time. 

In the engineering and foundry trades business does not im- 
prove, very little new work being placed. In the iron departments, 
the lassitude already reported has not yet disappeared, nor is 
there any prospect of improvement in the immediate future. 
There is more doing in the steel foundries, and moulders who were 
recently discharged for want of work are again being re-engaged 
on account of new orders which have been recently received. In the 
heavy departments, however, at the east end, there is nothing like 
work enough to keep the hands employed, and in not a few instances 
the workmen are out of employment. This remark applies more 
particularly to persons engaged in the puddling and other 
preliminary processes of armour making. e old orders being 
now within a short time of being completely worked off, the only 
departments which are busy are the finishing and planing shops. 

The London ivory sales held last week presen no features of 
special interest. Ivory used in the Sheffield trades was in brisk 
request, and was somewhat dearer. No change, however, has 
been made in the lists so far, and everything will depend on how 
the Antwerp sales come out. Antwerp has now taken the place of 
London as a source of supply of ivory for Sheffield manufacturers, 
This is owing to Antwerp being the emporium for the Congo 
ivory, which is preferred for cutlery hafting and other require- 
ments of the lighter Sheffield staple trades. 

The Midland Railway Co, is making important extensions in the 
main line in the Sheffield district, The permanent way is being 
doubled between Brightside on the east of Sheffield, and Dore on 
the west, a distance of some seven miles, The new sets of metals 
are being carried through some rather valuable property in the 
ea ofthe city. Extensive alterations are also being 
made at the Sheffield stations, On Monday the widening between 
Dore and the carriage sidings at Heeley, the station nearest 
Sheffield, was brought into use for passenger traffic. 

The Great Northern Railway Company to-day, November Ist, 
open their new line between Skegby and Shirebrook for the con- 
veyance of passenger and goods traffic. The stations are Pleasley 
and Shirebrook, and a convenient service of trains between Not- 
tingham and Sutton-in-Ashfield and these places has been 
arranged, 








NORTH OF ENGLAND. 


(From our own Correspondent.) 

In the iron and steel industries buying becomes steadily slacker, 
and there is not likely to be much animation until the winter 
season is over. Consumers just now are indifferent about pur- 
chasing, and the demand is altogether of a hand-to-mouth 
character, the buyers preferring that in order to take advantage of 
any reductions in prices that may be made. Advances during the 
next few weeks are not expected. The oversea demand for pig 
iron has been very poor during the last half-year—poorer, in fact, 
than it has been for several years, and in consequence the output 
of No. 3 Cleveland pig iron, though much below what it was in the 
latter part of last year, has been considerably in excess of require- 
ments, and the increase in the stocks of Cleveland py Fae has 
been very large. Thus, on October 30th the stock of Cleveland 
iron in Connal’s public warrant stores was 136,521 tons, showing 
an increase for the month of 8348 tons, and since January Ist of 
94,324 tons. This represents an extra stock of that much of No. 3 
quality, for it is only No. 3 that is put in ; the lower qualities are 
never lodged in the public stores, This heavy increase is due to 
the falling off in the oversea demand, which requires chiefly, if 
not almost solely, No. 3. 

If No, 3 is produced in excess of requirements the output of the 
lower qualities falls short of them, and the prices are relatively 
better than the figures quoted for No.3. So difficult has it become 
to get No. 4 foundry pig iron that No. 3 has in some cases been 
supplied instead in completion ‘of contracts, the producer being 
unable to deliver the former, and having plenty of the latter. It 
is many years since transactions of this kind have been reported, 
but while there is a plethora of No. 3 a dearth of No, 4 must be 
noted. The latter is in extra good uest for Scotch and local 





account, The deliveries of pig iron to Scotland from this district 











are so heavy that the falling off in the exports to the Continent 
are fully counterbalanced. 

No. 3 Cleveland G.M.B. pig iron has this week been generally 
quoted both by makers and merchants at 45s. per ton, and most of 
them adhere to it ; but some sales have been made at 44s. 9d., and 
those who delivered No. 3 instead of No, 4 foundry had to make 
that sacrifice. Buyers do not now offer more than 44s. 9d., and 
they will give the same figure for No. 4 foundry. The prices of 
forge qualities are strong, as practically so little is to be had. 
Grey forge is steady at 44s, 6d., mottled at 44s., and white at 
43s, 6d., and these are nearer to the price of No. 3 than they 
have been for years; some traders think that consumers very 
shortly will have to give more for grey —_ than they have to 
pay for No. 3. It is also difficult to get full supplies of hematite 
pig iron; in fact, there is no more to be had for November 
delivery, and for December and beyond consumers will pay 60s. 
per ton for mixed numbers. Thus hematite is relatively much 
dearer than Cleveland iron, for it is more than 15s, above No. 3, 
whereas the normal difference is 10s. per ton. There is only 
800 tons to be had from the public warrant stores, an altogether 
insignificant quantity, and it is expected that it will be cleared 
off within the next few days. Nearly 3000 tons have been taken 
out during October. More furnaces to produce hematite pig iron 
are evidently needed, but cannot be started while the dearth in 
the supply of coke is so great. Rubio ore is firm at 15s, 9d. per 
ton delivered at wharf on Tees or Tyne. 

The shipments of Pig iron from the Cleveland district during 
October were heavier than those of the corresponding period of 
last year, but were considerably short of those of October, 1899, 
when prosperity ruled in the trade. The details show that, even 
as compared with last year, there has been a very heavy falling 
off in deliveries to the Continent, and an equal improvement in 
the shipments to Scotland. The former has made the output of 
No. 3 too large, and the latter has caused a dearth in the supply 
of No. 4 foundry and grey forge. The imports of Canadian pi 
iron into the Clyde may cause the Scotch demands for Clevelond 
iron to slacken, but they have had so far no influence. 

Every year about this season the ironmasters and other traders 
on Teesside suffer considerable loss and inconvenience because the 
North-Eastern Railway Company, which has the monopoly of the 
carrying trade of the district, fails to provide wagons enough to 
cope with the traffic, which from various causes is heavier at this 
time of the year than at any other. This year, though trade is 
not nearly so brisk as it was last year or for several years past, the 
complaints of lack of trucks are more numerous and pressing, and 
trade is really hampered by this. Consumers are frequently dis- 
appointed by the delays in connection with the delivery of iron, 
and some of the ironmasters who are near the river have begun to 
send it to their customers’ works by barge wherever possible 
rather than wait for wagons. They find they can have it carried 
as cheaply and more expeditiously by barge than by the railways, 
and it is likely that they will continue to send by water. The 
North-Eastern Railway Company have 3000 hired wagons, but this 
is not nearly enough to meet the requirements of freighters. The 
time has arrived when the company should call in the assistance of 
private wagon builders to enable them to keep pace with the wants 
of the district, as they cannot construct wagons quickly enough at 
their own shops. Strong protests have been sent to the company 
by individual traders, but now the matter has been taken up 
publicly. 

There is no change in the finished iron and steel industries ; 
manufacturers have generally well filled order books, and are under 
no necessity to seek for more work at present. Thus they are in a 
position to ignore the foreign competition, and they keep up their 

uotations all round. The directors of Dorman, Long and Co., 

imited, Britannia and West Marsh Iron and Steel Works, Mid- 
dlesbrough, will for the year ended September 30th recommend to 
the annual meeting the payment of a total dividend at the rate of 
84 per cent, This compares with 15 per cent. in the previous 

ear, and 11 per cent. in 1899. The Grange Ironworks, near 

urham, are being considerably enlarged, and an electric service 
for driving the machinery, as well as for lighting the works, is to 
be laid down. J. L. Thompson and Sons, Sunderland, have 
offered to lease for fifty years the large graving dock which the 
River Wear Commissioners propose to construct, 

It has now been decided to close permanently the Tudhoe Iron 
and Steel Works of the Weardale Steel, Coal and Coke Company, 
which employ over 1300 hands. This action was not altogether 
unexpected after the speech of Sir Christopher Furness, the chair- 
man, at the annual meeting of the company. In this he stated 
that in order to contend successfully with the keen competition 
the works would have to be entirely remodelled, or removed to 
another site nearer the seaboard. Such a site the company has 
on the south bank of the Tees, within two miles of Middlesbrough, 
which it purchased more than a year ago, when it acquired 
the Cargo Fleet Ironworks. There it will be near the ship- 
yards, and will have excellent facilities for exporting its steel. 
The heavy railway rates are a bar to the present works competing 
successfully with establishments more favourably situated. The 
order books of the firm are at present well filled, and as soon as 
arrangements can be made for completing these, either there or at 
some other works, Tudhoe Works will be closed. It is believed 
that a good deal of the present plant will be moved to Cargo Fleet. 
The plant at Tudhoe includes thirteen Siemens-Martin steel fur- 
naces, a large cogging mill, four bar mills, three large plate mills, 
a small plate and sheet mill, and two blast furnaces. One of the 
plate mills rolls the largest plates that are produced in thiscountry. 
‘The company has made a speciality of the production of steel boiler 
plates, ; 

It is stated that in order to find out exactly whether the Cobra 
broke in two on a wave or struck a submerged wreck, the directors 
of Sir W. G. Armstrong, Whitworth and Co, have instructed 
Captain Armit, of the East Coast Salvage Association, Leith, to 
pa we an examination of the sea bottom at the scene of the disaster 
to discover if any wreck or wreckage is in the vicinity, and tosurvey 
the remaining portion of the broken Cobra and report thereon. 

The Tyneside Tramways and Tramroad Company has been 
formed, with a capital of £180,000, for the purpose of constructi: 
and working tramways from Wallsend to Willington Quay an 
North Shields, 44 miles, and a tramroad from Wallsend to Gosforth, 
34 miles. At North Shields the system will connect with the Tyne- 
mouth Tramways, which run along the coast to Whitley Bay, and 
at Wallsend and Gosforth it will connect with the Newcastle Cor- 
poration Tramways. The tramways will be worked by electricity 
on the overhead system, and the gauge will be 4ft. 8}in. 

As a whole, the coal trade is active, though there is a quieter 
demand for best steam coal than there was, but that is usual at 
this season. On the other hand, coalowners find it no easy matter 
to satisfy the consumers of gas coal, and while the price of best 
steam coal has dropped to 11s, 3d. per ton f.o.b., that of best gas 
coal has been kept firm at 12s. 6d., and some sellers realise 12s, 9d. 
per ton f.o.b, Small steam coal is scarce, and the price has risen 
to 6s, per ton. House coal is strong, but the proposal this week 
for a general advance has not been carried through, the colliery 
agents at their meeting at Middlesbrough this week being unable 
to agree upon the question. There is no great pressure of demand 
for house coal just now, the mild open weather being against this. 
Coke prices are very firm, the supply continuing to fall short of 
the demand, because coalowners can sell the coal to better advan- 
tage. Some time ago the North-Kastern Railway Company gave 
notice that the rates of carriage of coke from Durham to the West 
Coast district would be increased 74 per cent. This raised quite 
a storm among the consumers of coke, who refused to pay the 
increase. This week the railway company has decided to with- 
draw its notice, and the old rates will be resumed. The Cleve- 
land ironstone miners refused to agree to the employers’ claim for 
2} per cent. reduction in wages, but the masters intimated that 
they could not see their way to withdraw the claim, and the men 
are to give their final reply to-day—Friday, 
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NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THE market for pig iron has been rather more active this week, a 
large business having been done in both Scotch and Cleveland 
warrants. There is still, however, 2 great want of freeness in the 
market, owing to the restricted number of warrants in circulation, 
and the fact that stocks continue to decrease. 

Business has been done in Scotch warrants between 54s. 4d. and 
54s. 9d. cash, at 54s. 5d. twenty-seven days, 54s. 104d. ten days, 
and 54s, 41, to 54s. 6d. one month. Cleveland warrants have sold 
at 44s, 1ld. to 44s. 7d. cash, 44s. 8d. fourteen days, 45s. twenty-one 
days, and 44s, 8d. to 48s, 94. one month. There has been practi- 
cally no business in Cumberland hematite warrants. 

The output of Scotch pig iron is well maintained, there being 83 
furnaces in blast, compared with an equal number last week, and 
80 at this time last year. In the course of the week one furnace 
has been changed from hematite to ordinary iron at Shotts Iron- 
works, and there are now 49 producing hematite, 32 ordinary, and 2 
basic iron. 

Since last report the stock of pig iron in Glasgow warrant stores 
has been reduced about 909 tons, and now amounts in the aggregate 
to about 57,000 tons—a very small reserve indeed, compared with 
what has been usual in former times. 

A number of the Scotch makers’ special brands are quite scarce, 
and several of them are not offered for sale. In a number of 
instances prices are 3d. to 6d. per ton lighter than they were a 
week ago. Govan, No. 1, is not quoted, No. 3 is quoted f.a.s. at 
Glasgow, 53s, 6d.; Carnbroe, No. 1, 56s. 6d.; No. 3, 54s.; Clyde, 
No. 1, 66s.; No. 3, 56s.; Gartsherrie, No. 1, 66s. 6d.; No. 3, 
563. 6d.; Calder, No. 1, not quoted, No. 3, 57s. 6d.; Langloan, 
No. 1, 703; No. 3, 59s.; Summerlee, No. 1, 70s. 6d.; No. 3, 
583.; Coltness, No. 1, 72s.; No. 3, 58s. 6d.; Glengarnock, at 
Ardrossan, No. 1, 66s.; No. 3, 55s. 6d.; Eglinton, at Ardrossan or 
Troon, No. 1, 56s. 6d.; No. 3, 54s.; Dalmellington, at Ayr, No.1, 
57s.; No. 3, 54s. 6d.; Shotts, at Leith, No. 1, 70s.; No. 3, 57s. 
6d.; Carron, at Grangemouth, No. 1, 67s. 6d.; No. 3, 57s. 6d. per 
ton. 

The shipments of pig iron from Scottish ports in the past week 
amounted to 5589 tons, compared with 5259 in the corresponding 
week of last year. The arrivals of Middlesbrough pigs at Grange- 
mouth were 11,068 tons, against 6790 in the same week of last year, 
showing an increase of 4278 tons. 

A great deal of interest is taken in the continued arrivals of 
Canadian pig iron in the Clyde. There has not been much time as 
yet to test in actual use the comparative value of the Canadian 
product alongside of Scotch and English brands, but the quality 
is said to be quite good, and there is an impression that the trade 
will grow. Be this as it may, there can be no doubt that but for 
this latest development of the competition in raw iron, the market 
for Scotch warrants would have been in a firmer condition. 

The finished iron and steel departments are active, but in not a 
few articles very keen competition has to be encountered, and on 
this account prices are in a less satisfactory state than could be 
desired. 

There has been a considerable expansion in the iron ore trade, 
and at Glasgow harbour difficulties are being experienced in finding 
berths for discharging it. At present about a week must elapse 
after the arrival of a steamer before unloading can begin, and 
shippers are complaining bitterly of the delay and loss entailed 
upon them by this unfortunate condition of matters. Some 
steamers that were to discharge at Glasgow have been diverted to 
Ayrshire ports. 

For Scotch hematite pig iron merchants quote 63s. 6d. for 
delivery at the steel works, and the output at present is larger than 
at any former time. This is owing mainly to the great scarcity of 
Cumberland hematite. 

There is a fair business in the coal market ; the past week’s ship- 
ments from Scottish ports amount to 215,049 tons, compared with 
216,357 in the preceding week, and 207,036 in the corresponding 
week of last year. While the shipping department is thus fairly 
active, the home consumption is gradually expanding. At the 
same time the coal output is very large, and all demands are so 
easily met that it is difficult to obtain full prices. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


THE colliers last week decided to restrict the output of all 
collieries as a check—so they intend—to the action of a few coal- 
owners in making contracts at low prices, On Friday and Satur- 
day no work was done, but they expressed surprise at learning on 
Monday that prices on Change, Cardiff, remained unaltered, only 
small coal showing an improvement of 6d. per ton. Notwithstand- 
ing this, and the strong protest of coaiowners, the men have 
been ordered by their leaders to cease work on Thursday this 


week, 

The public rightly condemn the action, which, without benefiting 
them, tells seriously upon all employed at the ports, and is certain 
to drive away trade. Steamers are leaving “light.” Previous to 
the stoppage there were some good shipments at Cardiff and 
Swansea. On one day 12,000 tons went to France from Cardiff, 
and 8200 tons to the same destination from Swansea. 

Other good shipments were also noticeable, 5200 tons going to 
Buenos, 5200 tons to Genoa, and 4500 to Colombo. Clearances on 
Monday at Cardiff were a practical rebuke to the selfish policy of 
thecolliers, as only eleven shipments took place, and one of these was 
patentfuel. Even at Briton Ferry a slack coal trade was reported 
in consequence of the stoppage, vessels going away empty. 

It is commented upon in trade circles as certain either that the 
Coalowners’ Association must take prompt measures, or the coal 
trade will suffer. Vessels will be wired away to other coal ports. 
As I write there is a great deal of excitement in all colliery quarters, 
and a meeting has been announced of the association, when the 
illegal stoppage is to be thoroughly discussed. It is understood 
that a number of influential members are for prosecution. As a 
preliminary step the secretary has issued a notice to be posted at 
a pit, to the effect that any stoppage at the pit on Thursday will 

e illegal, 

Mr. D. A. Thomas, in reply to an interviewer, stated this week 
that, whilst not justifying the men in their action, which is held 
to constitute a breach of contract, he would point out that though 
the demand for coal had only fallen 1 per cent. during the last 
month, prices had relapsed over 10 per cent. With regard to his 
scheme of cortrol, as distinct from restriction of output, he added 
that some owners had been converted to his views, and fore- 
shadowed the possibility of some scheme being yet evolved and 
adopted. 

To another engineer his view was that the question of 
controlling the market should be mainly in the hands of the 
employers, who would only ask their workmen to co-operate with 
them. The workmen were not in a position to know when 
the market required to be sustained. ‘‘The idea of penalising 
any particular colliery owner,” he added, ‘‘who may have been 
guilty of underselling is, to my mind, impracticable.” 

On ‘Change, Cardiff, mid-week, it was reported that small steam 
were ls, per ton higher than last week, that there was a stronger 
demand for large, and prices for house coal were easier. Latest 
quotations were as follows :—Best steam coal, 16s, 3d. to 16s, 9d.; 
seconds, 15s. to 15s, 3d.; drys, 15s, 3d. to 16s,; best smalls, 10s. to 
10s. 3d.; seconds, 9s. to 93. 6d.; inferior sorts from 8s, 3d. to 
8s, 6d.; best Monmouthshire, 14s, 3d.; seconds, 13s, 3d. to 13s. 6d.; 
best house coal, 16s. to 17s.; No. 3 Rhondda, 15s, 6d.; brush, 12s, 
to 12s, 3d.; small, 10s, 3d. to 10s. 6d.; No. 2 Rhondda, 12s. to 
ag _* through and through, 10s. to 10s. 3d.; small, 8s, 6d. to 
8s. 9d. 

Some large cargoes of patent fuel have been sent away lately :— 





2400 tons to Vera Cruz, 3400 to Wei-Ha-Wei and Algiers, and 
cargoes to Spain and Zanzibar. Latest Cardiff prices, 14s, 6d. to 
15s. Furnace coke, which is in good demand, sells 16s, 3d. to 
17s. 6d.; foundry, 193. to 20s.; pitwood, 20s. per ton. It will be 
seen from my coal quotations that the only change in prices of any 
account are in small steam and small ha 2 and 3 Rhondda. 
Large steam at the time of my despatch was about 3d. per ton 
higher. Small coal is being kept back for contingencies. 

A rising market and restricted deliveries of pig iron were 
reported from the Northern ironworks to Welsh buyers this week, 
and this has been further shown by a falling off in the receipt 
here of pig iron from various quarters. Swansea last week im- 
ported 1336 tons, and 585 tons of scrap steel ; 360 tons of steel 
blooms also came to hand from Sweden, and a general cargo of 
710 tons from Germany, in which quarter the steel trade is 
reported bad. Rather a novel cargo of 2850 tons pig iron left 
Cardiff last week for Civita Vecchia. Winter stocks of iron ore 
are coming to hand freely. Swansea last week imported 3290 tons, 
principally from Bilbao. Guest, Keen and Co., and Crawshay 
Brothers have been also busy importing, and this week Ebbw Vale 
received 4000 tons from Bilbao, and 2900 tons from Garucha. 

The Blaenavon Company, after a strike of colliers lasting twelve 
months, have come to terms, so it is probable benefit wiil accrue 
to the works, and some healthier signs be visible. The repairs of 
Cyfarthfa Castle are being continued, but have not extended this 
week beyond the roof and chimneys. The works continue busy. 

At Dowlais there has been a visit and a longer stay than usual 
of some of the directors. It is stated on authority that one of the 
principal objects of the visit was to test the capacity of the Goat 
Mill, which accordingly has been worked at high pressure, and its 
output carefully recorded, The impression amongst the agents is 
that this was preliminary to developments, and to laying down 
new plant. Mr. John Roberts, the engineering authority, was 
present throughout. 

The Plate Mill Ironworks, which has been idle through Loving 
of a driving wheel, is again in full action. It is stated that Mr. 
Bowen, the able deputy-manager, is resigning. 

At the New Forest Works, Swansea Valley, the electric light 
installation is being pressed onwards. 

The steel and tin-plate trades continue in full vigour in all 
quarters, 

In the Llanelly district all works are in full operation, and a 
steady demand is being met at fair prices. The leading topic of 
interest there is the amalgamation between the unions of the steel 
smelters and the tin and sheet men. This is considered certain. 

It is a matter of knowledge in the Swansea district that there is 
great scarcity of tin-plates in the American market. Last week 
50,000 boxes were shipped, leaving stocks at 77,302 boxes ; 46,860 
boxes came from the works, which in all directions are busy. The 
eighteen mills at Briton Ferry also are turning out well. 

On ’Change, Swansea, this week, it was stated that the whole of 
the finished iron and steel works were fully employed, and that 
there was no lack of orders, but sales have not been made of late 
beyond the year’s end, when contracts will run out. Buyers are 
prophesying lower prices on account of German competition, 
which is shown in colliery rails being offered at 10s. less per ton. 
An authority suggests the risk of buying foreign make, the wear 
of which may be wuch less than home qualities, 

Scotch pig iron has advanced 1s. 1ld. per ton during the week. 
Cleveland, on the other hand, is 5d. easier ; hematite a little higher 
than in my last. Latest prices on ’Change, Swansea, were as 
follows :—Glasgow pig iron warrants, 54s. 9d. to 54s. 6d. for cash ; 
Middlesbrough No, S 44s, 7d. to44s, 74d.; hematite warrants, 593. 9d. 
to 59s, 74d. for mixed numbers, Weish bars, £6 2s, 6d. to £6 7s. 6d. ; 
sheet iron, £8 2s. 6d. to £8 7s. 6d.; steel sheets, £8 to £8 5s.; 
steel rails, heavy, £5 to £5 5s.; light, £6 5s. to £6 15s. Bessemer 
tin-plate bars, £5 ; Siemens, best, £52s.6d. Tin-plates: Bessemer 
steel coke, 14s. 3d. to 14s. 6d.; Siemens, coke tinish, 14s. 6d. to 
15s.; ternes, per double box, 28 by 20 C., 29s. 6d. to 30s. 6d.; best 
charcoal, 15s, 6d. to 16s. Big sheets for galvanising, 6ft. by 3ft. 
by 30 g., per ton f.o.t., £11 2s, 6d. to £11 7s. 6d. Finished black 
plate, £11 5s, to £11 10s. 

Block tin, £114 to £107. Spelter, £16 17s. 6d. Copper: Chili 
bars, £64 10s. to £63 5s. Lead, £11 17s. 6d.; Spanisn, £11 ils, 3d. 
Iron ore: Tafna, 15s. 6d.; Rubio, 14s. 6d. 

In the Swansea district copper and spelter works are busy. 
Engineering sheds are also full of orders. 

The Swansea collieries are now working more regularly, and the 
stoppages in the eastern part has resulted in some benefit to the 
others, Latest prices are:—Anthracite, 23s, to 24s.; seconds, 
21s. to 21s. 6d.; best large, 193. to 20s.; red vein, 16s. to 16s. 6d.; 
rubbly culm, 5s. 6d. to 6s,; steam coals, 15s, 6d. to 163. 6d.; 
seconds, 14s. to 14s, 6d.; bunkers, 10s. 9d. to 11s. 3d.; small, 
7s, to 7s. 6d. House coals: No. 3 Rhondda, 16s. to 17s.; through, 
l4s, to 14s, 6d.; small, 10s, tolls. Patent fuel, 15s. to 163.; coke, 
furnace, 17s. to 17s. 6d.; foundry, 21s. to 22s. 

In the Llanelly district the coal trade is very satisfactory, both 
house and anthracite. Large cargoes have been despatched from 
Mynydd Mawr during the week. 

I hear good accounts of the Birmingham Waterworks progress 
at Rhyader. After next July a supply of water to Birmingham is 
probably certain. In the district, in trustworthy quarters, the 
London scheme is again under discussion, and a district ten miles 
distant, in the direction of the Vau, is pointed out as the site of 
the great dam to be. 

The Admiralty have ordered a new armoured cruiser to be laid 
down at Pembroke dockyard. The vessel is to Le one of a class of 
a longer than the Monmouth class and be filled with water-tube 

jilers, 

This week two important tin-plate works are to be brought under 
= hammer, the Abercarn and the Waterloo, both in Monmouth- 
shire, 

Preparations are being made in Flintshire to re-work a colliery 
which has been idle for eighteen years owing to water difficulties, 

Iregret tonote the death at Newport, Mon., of Mr. R. A. Forsyth, 
rails inspector and engineer attached to the Indian State Railways. 
He had been at Dowlais Steel Works, whence large quantities of 
rails have been despatched, and contracted a cold, ending in pneu- 
monia, He was only in his fifty-second year. 

The water inrush at Aberdare-Merthyr Colliery, Hirwain, has been 
checked, and the electric pump is now at work. 

Later.—At the meeting of the Coalowners’ Association in Cardiff, 
which was largely attended, it was decided to take action against 
the Federation, and against the workmen individually. The 
resolution to take this course was proposed by Mr. Shaw, and 
seconded by Mr. E. V. Martin, general manager, of Dowlais. 
Only one dissentient. It is stated that this course is the result of 
counsel’s opinion, Mass meetings are called to be at once held by 
the men, and a stoppage decided upon, 








NOTES FROM GERMANY. 


(From our own Correspondent.) 

THERE is still no new feature to notice in the iron and steel 
industry over here. All departments remain very moderately 
employed, and the quietness of previous weeks has even increased 
in some trades. Indeed, the accounts received from the various 
districts are all more or less discouraging ; many projects that, in 
spite of the existing depression, had been made for autumn, have 
again either been abandoned or postponed for the present. A 
decided inclination to grant concessions is shown in many instances, 
and the tone of the market consequently loses what little firmness 
was left. Some shops report the number of orders booked upon 
the week to have been smaller than in previous weeks, while others 
have been better occupied than before. 

In Silesia stocks in pig iron have slightly decreased, and the tone 





aageccer J in the pig iron market is a little more firm, which may 
partly due to the fact that the pig iron convention has been 





prolonged till 1902; the demand for foundry pig, though 
generally of the hand-to-mouth sort, still shows some improvement 
forge pig and basic remaining weak. Prices are as follows : 
M. 56 p.t. for foundry pig, M. 58 p.t. for forge pig, and M. 70 p.t, 
for hematite. 

On the whole, but a moderate business is passing through for 
malleable iron; an improvement against previous weeks was 
noticeable in a few imstances, American competition being less 
keen than formerly in this branch of the iron trade, Likewise in 
hardware a fairly good business was done in Silesia, whereas plates 
of all descriptions remain languid, and light section rails are also 
in very weak request. Orders for heavy rails and for railway 
material are holding out. Export in rails is moderate and unre- 
munerative. The tube mills remain well employed. 

All that can be said of the Austro-Hungarian iron market is that 
the want of confidence increases, and that business generally has 
come to a standstill for the present, Some hope is attached to the 
fact that Government as wel! as private railway companies have 
expressed their intention of doing all in their power to raise the 
machine industry, and there is talk of some fair orders coming in, 
In Hungary the decrease in all departments of the machine 
industry has thrown over 20,000 men out of employment ; nearly 
all the ironfoundries and machine factories had to reduce their 
occupation. In the shops of the Hungarian State Railways only 
1000 men are now employed, against 5000 in previous years ; in 
another shop 1500 instead of 3000 are employed ; in the Buda Pesth 
ironfoundries 1000 against 3000; the same is the case at the 
wagon shops, about 3000 wagon builders being employed, against 
8000 in former years, Of the 10,000 art locksmiths in Buda Pesth 
only about 1500 are now employed, and wages have been, of course, 
considerably reduced. 

Though, on the whole, slightly better than last month, activity 
on the Belgian iron market still leaves much to be desired, and the 
general tone continues somewhat depressed in consequence of the 
competition from abroad. According to the Frankfort Gazette, the 
Belgian Railway Minister, in consideration of the precarious con- 
dition of the inland trade, has given only nine wagons to Hungarian 
wagon and machine shops, while 720 were granted to Belgian works, 
At a late tendering for the Belgian State Railways the prices for 
iron plates have shown, according to the Journal de Litge, a 
decrease of 1f. p.t. against previous tenderings. The steel works 
Dahlhausen— Westphalia—offered axles about 20 per cent. cheaper 
than the Belgian firms. 

The French iron industry continues very quiet, forward sales 
being only effected in specially favoured cases. Dealers’ stocks 
es Sree, reported to have shown a falling off upon the 
week, 

On the French coal market quotations are moving in a downward 
direction, and consumers now in to cover their requirements, 
Quotations are :— Best sorts, 3lf. to 32f. p.t.; small coal, 13f. to 
16f. p.t., according to quality. 








THE NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 


STEM coal market, owing to the stoppages, is firmer for prompt 
delivery. House coal keeps in fair demand. Exports for week 
ending 26th:—Coal: Foreign, 44,375 tons ; coastwise, 16,751 tons, 
Imports for week ending 29th:—Iron ore, 9350 tons ; steel and 
iron scrap, 219 tons; cement, 475 tons; slates, 130 tons ; deals 
and sleepers, 3949 loads ; pitwood, 2523 loads. 

Coal: Best steam, 14s, 3d. to 14s. 6d.; seconds, 13s, 6d.; house 
coal, best, 17s.; dock screenings, 9s. 6d.; colliery small, 8s. 6d. to 
93. Pig iron: Scotch warrants, 54s, 9d.; hematite warrants, 
59s. 7d., f.o.b. Cumberland, prompt; Middlesbrough, No. 3, 
44s. 7d. Iron ore: Rubio, 14s. 9d.; Tafna, 15s. Steel: 
Rails, hea sections, £5 to £5 5s.; light ditto, £6 5s. to 
£6 15s. f.o.b.; Bessemer steel tin-plate bars, £5; Siemens steel 
tin-plate bars, £5 2s. 6d., all delivered in the district, cash. Tin- 
plates: Bessemer steel, coke, 14s. 3d. to 14s, 6d.; Siemens, coke 
finish, 14s. 6d. to 14s. 9d. Pitwood, 19s. 3d. to 19s. 6d., ex ship. 
London Exchange telegrams: Copper, £65; Straits tin, £114 ‘s, 
Freights steady. 








New SovrH Wates Raitway.—The annual report of the New 
South Wales Railway Commissioners recently issued states that 
the largely increased traffic during the year was carried on under 
exceptional difficulties, the supply of locomotives, carriages, and 
wagons having been inadequate to the requirements, and in view 
of an anticipated further increase of traffic during the coming 
season, it has been decided to considerably augment the stock ; 
40 additional engines, 950 four wheeled goods wagons, each capable 
of carrying 15 tons—the wagon load on four wheels has hitherto 
been 10 tons—46 carriages, and 43 brake vans have been ordered. 


THE INSTITUTION OF JUNIOR ENGINEERS.—The annual general 
meeting of this Institution was held at the Westminster Palace 
Hotel on October 25th, the chairman, Mr. Percival Marshall, pre- 
siding. After the usual preliminary business had been disposed 
of, the Council’s report on the work of the past year, and accounts 
relating to that period, were presented and adopted. The report 
stated that there had been no fewer than 103 elections, bringing 
up the total membership to 652, The names of Professor G. F. 
Fitzgerald, F.R.S., hon. member, of Dublin; Mr. Louis F, Awde, 
of London; and Mr. E. H. 8. Cooper, of Rugby, members, had 
been removed by death. In addition to the seven monthly meet- 
ings, an additional ag | had been held under _the title of 
‘« Engineering Question Night,” when a number of different engi- 
neering questions were dealt with, this new feature in the pro- 
gramme proving very successful. The Institution Premium had 
been awarded to Mr. Samuel Cutler, jun., for his paper on ‘‘Car- 
buretted Water Gas,” The Council had accepted the offer of the 
sum of five guineas, made by Mr. W. H. Northcott, hon. member, 
to be competed for by the members in the preparation of a paper 
on the ‘‘Mutual Relations of Employers and Employed,” and the 
three adjudicators — consisting of Mr. Northcott himself, Mr. 
J. A. F, Aspinall, and Mr. Archibald Denny—had awarded the 
prize to Mr. William Powrie. Reference was inade to the opening, 
last June, of the Institution Offices, at 39, Victoria-street, the rooms 
having beensuitably furnished as library, reading and writing rooms, 
&c, There had been eleven visits to engineering works in London 
and the vicinity, and during the summer meeting at Plymouth, the 
Government establishmentsat Devonport, and a number of engineer- 
ing and other works had been inspected. Acknowlecgments of 
the courtesy met with on all these occasions were recorded in the 
report. Reference was also made to the Engineering Congress at 
Glasgow, which the Institution had been invited to take part in, a 
number of the members being present. To the provincial technical 
societies an invitation had been addressed enabling any of the 
members who might be temporarily resident in London to attend 
the meetings of the Institution. The Council were co-operating 
with the German Society of Engineers in the compilation of 4 
German-English-French technical dictionary. It was announced 
that the premier position in the Whitworth Scholarship examina- 
tions for 1901 had been obtained by a member of the Institution, 
Mr. C. E. Hardy, of foyer os Allusion having been made to the 
appointmentregister, the utility of which was being much improved ; 
to the library, which, now that the Institution had offices, would be 
considerably developed ; and to the accounts, which showed be 
the finances were in a satisfactory condition ; the report conclude 
with some observations as to future arrangements, including the 
delivery, on the st of November, of a presidential address by Sir 
John Jackson, F.R.S.E., to inaugurate the new session. The elec- 
tion of officers was announced as follows :—Chairman, Mr. P. gi 
shall ; vice-chairman, Mr. Kenneth Gray ; hon. librarian, Mr. 

H. Rugg; members of Council, Messrs. 8, Cutler, jun., Adam 
Hunter, C. J. McNaught, and H. C. Reid, in addition to those 








remaining in office ; secretary, Mr. W. T, Dunn, 
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AMERICAN NOTES. 
(From our own Correspondent.) 
New YorK, October 17th, 

THERE has been a combination between all 
producers of bar iron brought about by the action 
of the Republic Iron and Steel Company. A 
minimum price has been fixed for bars, namely, 
31:00 dols. per net ton, at Pittsburgh. This is an 
unexpected development and means steady bar 
iron prices hereafter, provided the smaller mills 
will agree not to cut secretly, The bar iron pro- 
ducers have been at war for years, and this branch 
of the iron trade has therefore suffered more than 
any other. Your correspondent has been in con- 
ference with some of the leading representatives 
of the steel making interests and through them 
has been able to corroborate the correctness of 
some fugitive statements that have been appear- 
ing in the Press and elsewhere concerning the 
over-sold condition of many branches of the steel 
industry. In fact, the pressure for material has 
reached such Lg ogy that a further advance 
in prices may forced upon manufacturers, 
despite their opposition to it. The whole iron 
and steel industry is facing new conditions, 
amounting simply to a broader demand for all 
kinds of mill and furnace products. The agri- 
cultural, mining, and general manufacturing con- 
ditions are such as to stimulate the building of 
additional capacity. The railroads are building 
and enlarging more than ever, and their require- 
ments are being hurled at manufacturers of 
material and equipment, and each order takes its 
turn, An additional source of demand is the 
Texas oi! field. A great deal of capital is being 
absorbed there, and pipe lines are being built, 
besides tankage capacity and tank cars. The rail- 
road companies in the south-west are pleased with 
their initial experiments in the use of oil. It 
proves to be a satisfactory fuel, and the cost of 
adaptation is moderate. The most important 
feature of the steel industry at the present time is 
the demand for steel rails and bridge iron. The 
prosperous condition of the railroad traffic is 
stimulating an unusual amount of bridge work, 
and the bridge ironmakers have had private 
information from railway managers that they will 
continue the policy of iron bridge building until 
their entire systems are so equipped. Ceneral 
building operations are very active at present. 
Much warehouse building is being done. Quite 
an amount of factory eee is being moved from 
one place to another. Manufacturers ofelectrical 
equipments are just now planning extensive 
additions. The sheet mills are still away behind. 
Bessemer pig is getting scarce. Nearly all 
foundry capacity is crowded. Pipe mills are unable 
to take additional business at present. Immense 
quantities of cast iron pipe are now being hastened 
forward to be laid before cold weather. The 
implement works throughout the west have given 
steel makersa surprise this week by some big orders 
for early delivery nextyear. Railroad traffic is still 
abundant as ever, and there is no end to new 
enterprises which will call for all kinds of build- 
ing material from steel down to lumber. 


New York, October 24th. 

The railroad earnings for United States roads 
for August are now published, and show as to net 
returns an increase over August last year. The 
increase in gross earnings was 11°74 per cent., net 
earnings 18°09 per cent. The railroad companies 
are Ee a great deal of money in equipment, 
road bed, &c. Locomotive and car works, and 
all lesser industries engaged in supplying railroad 
requirements are overcrowded with orders. In 
the iron trade great activity has prevailed during 
the past week. The — and independent 
companies are all heavy buyers of raw material. 
Billets are far oversold. New mills are being 
built. Work has been started on a new skelp- 
pipe and universal mill at Sharon, seventy miles 
north of Pittsburgh. Skelp mill will make 450 
tons a day ; pipe mill, 300 tons; and sheet mill, 200 
tons. A National Convention has been called 
for November 19th at Washington D.C. The 
manufacturing interests are practically a unit for 
immediate action in favour of the Nicaragua 
Canal. These two movemeuts are engaging a 
great deal of attention among commercial and 
par ger pa, Se ap but the reciprocity move- 
ment will probably encounter serious opposition. 
The commercial interests of this city are pounding 
away at the proposition, looking to the improve- 
ment of the Erie Canal to afford room for 1000-ton 
barges, but the improvement proposes much work 
be inland lakes, especially the Cayuga and Seneca 

es, 
_ There are signs of sharp competition in wire, 
iron rods, and rails. So many new concerns 
have started up in the last three or four months 
that prices in rails have broken. Further 
expansions of capacity of a radical character are 
contemplated, including open hearth steel plants 
and blast furnaces. A movement is on foot to 
concentrate the copper trade of the world here by 
making a contract to furnish copper from any 
quarter of the globe, thus giving dealers access 
to a supply of 500,000 tons per year, instead of 
the United States supply alone of 270,000 tons. 
The proposed contract will cover both rough and 
refined metal on a basis of not less than 96 per 
cent. of fine copper, metal testing under that not 
being good delivery. The contracts will provide 
for delivery in warehouses at New York. 

The Pacific steamship Siberia was launched 
from Newport News last week, length, 600ft. ; 
displacement, 19,000 tons. 








LAUNCHES AND TRIAL TRIPS. 





COLONIAN, steel screw steamer ; built by, R: 
and W. Hawthorn, Leslie and Co., Limited ; to 
the order of, F’. Leyland and Co. (1900), Limited ; 
dimensions, 450ft., 54ft., and 43ft.; to carry, 
9300 tons deadweight ; engines, 27in., 46in., and 
76in. by 60in. stroke, pressure 2001b.; constructed 
by, North-Eastern Marine Engineering Company ; 
speed, 13} knots attained ; trial trip, October 22nd. 

HOoLMEsIng, steel-screw steamer ; built by, Wm. 
Gray and Co., Limited; to the order of, the 
Pyman Steamship Com any, Limited ; dimen- 
sions, 358ft., 49ft. 6in. by 28ft. 3in.; engines, triple- 
expansion, 25}in., 40hin., and 67in. by 45in., pres- 
sure 1801b.; constructed by, Central Marine 





Engine Works ; speed of 114 knots; trial trip, 
October 23rd. a 4 

FORTUNATUS, cargo and passenger steamer ; 
built by, Sir W. G. Armstrong, Whitworth and 
Company, Limited ; to the order of, Archibald 
Currie and Co., Melbourne ; dimensions, 358ft., 
47ft. 6in. by 33ft. 6in.; engines, triple-expansion, 
24hin., 4lin. by 68in. by 48in. stroke, pressure 
180 lb.; constructed by, North-Eastern Marine 
Engineering Company, Limited; trial trip, 
October 26th, 

RoatH ; built by, Northumberland Shipbuild- 
ing Company, Limited ; to the order of, John 


THE PATENT JOURNAL. 
Condensed from “ ae Official Journal of 


Application for Letters Patent. 





*,* When inventions have been ‘‘ communicated” the 
name and address of the communicating party are 
printed in italics. 


17th October, 1901. 
20,762. Typewriter Keypoarns, W. Beresford, Liver- 
1. 


20 763. Hanvcock’s ANTI-COAL BREAKER, R. and W. 
Handcock, Gateshead-on-Tyne. 





Cory and Sons, Limited, Cardiff; di ns, 
378ft. long by 48ft. by 30ft. 10in.; to carry, 
7000 tons, cargo; engines, triple-expansion, 
244in., 40in., and 6Sin. by 48in. stroke, pressure 
1801b.; constructed by, the North - Eastern 
Marine Engineering Company; speed of 114 
knots attained ; trial trip, October 28th. 

Epson, steel-screw steamer ; built by, Ropner 
and Son, Stockton-on-Tees ; to the order of, the 
Britain Steamship Company, Limited ; dimen- 
sions, 383ft. 7in., 50ft. 6in. by 31ft.; to carry, 
cargo; engines, triple-expansion, 25in., 43in., 
and 73in. by 48in., pressure 200]b.; launch, 
October 28th. 

THISTLEDHU, steel screw steamer ; built by, 
Irvine’s Shipbuilding and Dry Docks Company, 
Limited ; to the order of, the Albyn Line, Limited ; 
dimensions, 360ft., 47ft. Qin. by 30ft. 2hin.; 
engines, triple-expansion, 25in., 40in., and 67in. 
by 45in., pressure 165 lb.; constructed by, 
Richardson, Westgarth and Co., Limited ; launch, 
October 29th. 

THESPI, cargo and cattle steamer ; built by, 
Sir Raylton Dixon and Co., Limited; to the 
order of, Lamport and Holt ; dimensions, 390ft. 
by 50ft. by 29ft. 6in.; to carry, 6450 tons on 
light draught ; engines, triple-expansion, 27}in , 
46in., 74in. by 54in., pressure 200 lb.; constructed 
by, Richardson, Westgarth and Co., Limited ; 
launch, October 29th. 








CATALOGUES. 





SrupLex STEEL Conpuit Company, LIMITED, 
Coventry-street, Birmingham, and London. 
October and November supplementary sheets in 
connection with 1901 price list. 

TINKERS LimiteD, Hyde, near Manchester. 
Iilustrated pamphlet descriptive of the Tinker 
water-tube boiler. This generator bas only one 
steam and water drum, inside and concentric 
with which is a water-purifying chamber or 
drum. 

BakER AND Co., platinum refiners, 120, 
Liberty-street, New York, and New Jersey. 
Pamphlet describing Tucker's patent combustion 
apparatus for determining with accuracy the 
volatile ingredients and total ash of any organic 
matter. 

T. BALMFORTH AND Co., Luton. 1901 cata- 
logue of high and low-pressure steam and hot- 
water boilers.—Messrs. Balmforth make a speci- 
ality of the highest class riveted vertical steam 
boilers and small boilers for steam motor wagons. 
The book is nicely got up, and is illustrated by 
woodcuts, 

FAIRBANKS COMPANY, Great Eastern-street, 
London, E.C. Illustrated catalogue No. 316 and 
price list of Fairbanks’ standard scales, valves 
and cocks, gas, steam, mill, factory, and railway 
supplies, tools and machinery.—This voluminous 
ran contains about 700 pages. In addition to 
trade matter there are given some useful infor- 
mation and an admirable index. 

SoclETE ANONYME DES ATELIERS DE CONSTRUC- 
TION DE LA MeEvsE, Litge, Belgium. General 
mechanical catalogue, 1901 edition.—It is impos- 
sible in the short space at disposal here to 
mention many of the manufactures illustrated. 
There are, however, blowing engines, pumps, 
steel works plant, steam engines of various kinds, 
mining plant, winches, cranes, light oil engines, 
steam boilers, and locomotives. 


- 








TRADE AND BUSINESS ANNOUNCE- 
MENTS. 

H. R. GRIFFIN AND Co., Finsbury-square, have 

been awarded a gold medal for peat machinery 
at the Earl’s Court Exhibition, 


Mr. R. E. W. BERRINGTON informs us that his 
son, Mr. Ernest Berrington, has taken up his 
residence in town in order to manage his London 
Office, 28, Victoria-street, Westminster, S. W. 

PHOs LIMITED, Hackney, has secured contracts 
for supplying 2000 acetylene lamps to the London 
omnibuses, including the London General Omnibus 
Company, the Camden Town Omnibus Associa- 
tion, T. Tilling, Limited, the Victoria Omnibus 
Company, and the Westminster Omnibus Com- 
pany. After January Ist the omnibuses belong- 
ing to these companies will all be fitted with the 
Phis light. 

C, IsLER AND Co., Bear-lane, Southwark, 
informs us that they are at present engaged in 
the following works :—The Brompton, Chatham, 
Gillingham and Rochester Waterworks Company, 
at Luton, near Chatham: an 18in. bore-hole to 
the depth of 740ft. The Croydon Corporation, 
Waddon: a 3lin. boring to the depth of 308ft. 
East Ham Corporation, Electric Light Station, 
Nelson-street: a 134in. bore-hole to the depth of 
482ft. The Gravesend Corporation: a 6in. boring 
to the depth of 60ft. The Kent Waterworks, 
Dartford: four 24in. bore-holes, each to the 
depth of 250ft. London County Council, at 
Claybury Asylum, Essex: an 114in. boring to the 
depth of 515ft. New River Company, at High- 
field Pumping Station, Southgate: a 24in. bore- 
hole to the depth of 336ft. Sunderland Corpora- 
tion: an lJ4in. boring to the depth of 238ft. 
West Ham Corporation, at Chadwell Heath 
Asylum: an 8}in, boring to the depth of 352ft. 
The Wey Valley, Frimley, and Farnborough 
Waterworks, at Itchell: a 134in. boring to the 
depth of 300ft. The Woodbridge Waterworks 
Company, Woodbridge, near Ipswich: an 1]4in. 
boring to the depth of 250ft, 





20,764. Rartway Spike, G. W. Lawton and G. Sander- 
son, Holmfirth. 

20,765. SHuTTLE Cuanoine Morions, H. H. Hacking, 
Bury. 

20,766. Lerrer Fivss, A. E. Walker, London. 

20,767. VARIABLE SPEED GEARING, A. Hitchon, Accring- 


ton. 
— Raitway SicNauuine, J. Gill and J. Bayldon, 
rr . 

20,749. Macuines for Testinc Pipgs, J. L. Crichton, 
Glasgow. 

20,770. Motor Wuxg.s, W. A. Taylor, Glasgow. 

20.771. Vatve Gear, M. Russell. Glasgow. 

20,772. Crayons, F. Mitchell, Barnes. 

20.773. Guarp for TaBLes on Suips, C. 8. Simpson, 
jun., Glasgow. 

20.774. Sprnninc Macuiyges, The Fraser Automatic 
Rove Stop Company, Limited, and J. and J. G. 
Fraser, Glasgow. 

20,775. DorrinG ARRANGEMENTS for RoviNa FRamgs, 
W. Henderson and J. Dallas, Dundee. 

20,776. Garments, E. 8. Wilson, Dundee. 

20,777. A StancuEg, J. Brooke, Marsh, near Hudders- 


20,778. Drepoine Apparatus, J. Price and E. Manisty, 
ju blin. 

20,779. Orcans and Harmownium3, J. Duckworth, 
Huddersfield. 

20,780. Corp Grip for Wixpow Butxps, 8. Smith, 
Manchester. 

20,781. Steam Bor_ers, E. W. Wynne, Liverpool. 

20 782. AuToMaTIC CHANGE SHUTILE Looms, A. Sowden, 
Halifax. 

20,783. WaTERPROCF Packtneo Casg, J. Smith, Glas- 


gow. 
20.784. Croset, W. Dalton, Blackpool. 
20,785. Tosgs for Borters, A. Maurice, Stockton-on- 


Tees. 

20,786 Means for Lanpino Fisu, J. Inches, Stockton- 
on-Tees. 

20.787. Fitters, W. E. Bickerdike, Manchester. 

20,788. Dynamos, B. M. Drake and J. M. Gorham, 
London. 

20,789. Macuinery for Makina Boots, J. Hewitt, 


London. 
20,790. Boor Macuinery, C. H. and F. J. Dale, 


ndon. 
20,791. Sgats Exposgep to the Weatuesr, J. Thorpe, 
ndon, 
20,792. Rock Daitis, W. W. Waite, London. 
20,798. Icz-crEaM Frexzer, W. A. Litten and J. Tracy, 
London. 
20.794. PARALLEL Rutgs, J. M. Nemerovsky, Birming- 
ham. 
20,795. Sarety ATTACHMENT for CycLes, M. Clarke, 
Blackburn. 
20,796. CycLz Rim Braker, J. K. Wells, Kingston-on- 


ames. 
20,797. Cover for Srzam Cyiinpers, &c., D. Rowe, 


ndon. 
sg a0 aa Partitions in Boxgs, R. T. Leyson, 
ndaon. 

20,799. Mutti-coLour Parintinc Macuines, F. H. 
Mowbray, London. 

20,800. CuLTivation of Oysters, E. F. Wheeler, 
London. 

20,801. Curr Links, W. B. Harrison, London. 

20,802. Claw Hammers, J. L. A. Hope, London. 

20.803. Om Puririer, S. H. H. Barratt and The 
United Asbestos Company, Limited, London. 

a Erecting Bunks in Suaips, G. Ravalico, 

ndon. 

20,805. CENTRIFUGAL Macutne Bearinos, W. L. Wise. 
(The Aktieselskabet Burmeister and Wains Maskin-og 
Skibsbyggeri, Denmark ) 

20,806. HorsgsHogs, W. Chiswell, London. 

20,807. Scissors, E. J. Durham, London. 

20,808. SoLDERING VessELs, P. M. Justice.—(The Ameri- 
can Key Can Company, United States.) 
20,809. Batt Vatves, H. Roberts, London. 
20,810. ManuractuRE of Luincrusta, F. Walton, 

London. 
20,811. VenicLe Supports, A. and E. H. Pulbrook, 


London. 
20,812. Writinc Paps or TaBLets, C. A. Meadows, 
maon. 
20,818. CLutcH Mercuanism, G. V. Blackstone, 


mdon. 

2C,814. Prosgectinc Picrourgs, C. Urban and C. A. 
Teske, London. 

20,815. Typewritinc Macuings, J. C. Fell.—(J. Felbel, 
Onited States.) 

20,816. Tr-ciips, J. Pollak, London. 

20,817. Kwurtinc Macuines, A. J. Boult.—(United 
Shoe Machinery Company, United States ) 

20,818. Avorpinc Hountine of SyncHRONUS ALTERNATE 
CurrRENT MacHINERY RuNNING in PARALLEL, H. C. 
Leake, London. 

20,819. Cycte Brake, J. C. Greer, J. T. Sibbitt, and 
W. 8. Caddick, Liverpool. 

20,820. Tennis Bat, W. E. Bussey, London. 

20,821. Sasu Locks, 8S. G. Wellman, London. 

20.822. Sasu Locks, S. G. Wellman, London. 

20,823. Motor VeuictEs, K. F. Zeller, London. 

20,824. Artists’ Canvas Protectors, E. W. Savory, 
London. 

20,825. Cuancine CoLour of Licuts, Mrs. R. Millar, 

mdon. 

20,826. Exastic Tires, L. I. Perry, London. 

20,827. Hats, R. Tsuchii, London. 

20,828. CoLLapsIBLE for Fotpine Boxsgs, J. G. Arlidge, 


ondon. 
20,829. FiusHinc Drains, I. Shone and E. Ault, 
ndon. 
20,830. Apsustine Laprss’ Biousss, R. C. Gardner.— 
W. J. Austen, United States.) 
= TosoLaR Bicycie Frames, F. I. Gibbs, Bir- 
min, % 
20,882. Motor Cars, W. McLellan, London. 
20,838. CaRPET STRETCHERS, A. Parrott, London. 
20,834. VeHicie Sprinas, A. Trovaton, London. 
20,885. Putprnc Enoines, J. and T. D. Nuttall, 
London. 
20,836. Pocket Knirg, G. W. Johnson.—(H. S. Carley, 
United States.) 
20,887. Broocngs and Scarr Pins, H. C. Phelips, 
London. 
20,888. PLayinc Game, W. H. Ell and E. N. Cole, 


London. 
20,839. Taps, A. Lepper, London. 
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20,840. Sas Toon or Parntine Brusn, W. Marston, 
Norwich. 

20,841. PortaBLE Top Cover for Tramcars, J. Smith, 
Live |. 

20,842. Stoves, R. E. Raven, London. 

— Bicycte Ri Brakes, W. T. Smith, Birming- 

am. 
20,844. Taps, W. Dargue, Halifax. 
20,845. ELECTRICAL AccUMULATORS, R. B. Sangster, 


Ww. 
20,846. Brake Wueet and Brakg, T. Ashmore and P. 
McCullough, Liverpool. 
7. ManvFacture of CrrcuLAR BrusHEs, F. Shaw, 
‘ax, 





20,848. Horsg Cottan Sweat CusHion Pap, T. Love- 
day, Birmingham. ; 
20,849. Suirrinc Tram Live Pornts, J. L. Napier, 


gow. 
20,850. Toy, C. J. E. Hall.—(J. McMullen, Cape 
my. 


ony. 

20,851. Hoists, E. Blake-Smith, Manchester. 

20,852. Evecrric Caste Maxine, F. Reddaway, Man- 
chester. 

20,853. Evastic WuHeet Tires, J. H. Langgaard, 
Liverpool. 

20 854. BoTrLE-FILLING Macutnes, R. and F. Cole, 
Bristol. 

20,855. Lock - nuts, Bayliss, Jones, and Bayliss, 
Limited, and H. W. Bayliss, Wolverhampton. 

20,856. Connectinc Hanpies to Bake Pans, J. W. 
Sankey, Wolverhampton. 

20,857. Construction of Trx-BaRs, Bayliss, Jones, 
and Bayliss, Limited, and W. Bayliss, Wolverhamp- 


mn. 
20,858. HypravLic Encing Vatves, A. Patterson, 


20,859. Horse Hoop, B. Hill, Liverpool. 

20,860. Pranorortes, G. W. Shackleton, Braithwaite, 
near Keighley. 

20,861. ConveRriInG TaBLes into BILLIARD TaBLEs, F. 
B. Hart, Manchester. 

20,862. Botrte Taps, H. L. Doulton and H. Bean, 
London. 

20.863. Trouser Tipy and Protector, W. T. Hollis, 
London. 

20,864. ReGuLaTine Heat in Grates, A. Barry, Liver- 
001, 

20/365. Corris Saeets, M. Wayman, Birmingham. 

20,806. SupporTING Laprgs’ Skirts, D. J. Hovell, 
Dundee. 

20,867. Woopen Box, 8. E. Haskin, Glasgow. 

20,868. Fryinc Screw, B. Uren, jun., Perranwell, 
Cornwall. 

20,869. Moror Venicies and Launcugs, A. E. Sut- 
cliffe, London. 

20,870. Awninos for TrRamcars, R. W. Anderson, 
Live :. 

20,871. TIME-RECORDING Macuines, J. M. Webster, 
London. 

20,872. Coox1nc Urensiis, E. Haeckel, London. 

20,873. Cigar CuTrer in a STICK Mount, M. Johnson, 
London. 

20,874. Cigar Cotter in a Stick Mount, M. Johnson, 
London. 

20 875. Non-corRosIvE Metat, E. C. Furby and G. 
Franklin, London. 

20,876. PENcIL Pornt Protector, H. L. Walter, Bir- 
mingham. 

20,877. Gor BALL DyNAMOMETER and InpIcaTor, J. 
Brockie, London. 

20,878. InpIa-RUBBER Goops, C. L. Boiron and H. 
Bourdin, London. 

20,879. TREATING OLD InpIA-RUBBER, C. L. Boiron 
and H. Bourdin, London. 

20,880. BALANCED ProJxctTILE, E. Reay, Newcastle-on- 


e. 

20,881. Harness Buckies, W. and A. J. Green, 
London. 

20,882. FirE-cuarp for Kitchen Ranoes, C. Wood, 
London. 

29,883. CoLLaR 
Huddersfield. 

20,884. Wasainc Powper, J. B. Mumford and P. R. 
Newlands, London. 

20,885. CycL—e Frame, Humber, Limited, and W. 
Phillips, Lor don. 

20,886. AXLE PuLLtey Bracket for Sash Winbows, J. 
Edmundson, Church, Lancashire. 

20,887. Cottigery Tus Brake MecuanisM, J. King, 
London. 

20,888. PNeumatic TirE ATTACHMENT, T. J. Wraight, 
London. 

20,889. Cement for Bixpinc Picments, L. Grote, 
London. 

20,890. Nosg-Baas, P. G. Journet and J. P. A. Bravard, 
London. 

20,891. FirE- PROOF FLOoRs, 
London. 

20,892. ExpLosivE Encines, W. P. Thompson.—(B&. F. 
Colborn, United States.) 

20,893. Pweumatic Tires, W. P. Thompson.—(P. Bich- 
mann, Germany.) 

20,894. Presses for CoprER-PLATE PRINTING, D. Voss, 
Liverpool. 

20,895. SEPARATING Wort from Dages, E. de Meule- 
meester, Liverpool. 

20,896. Kins, E. C. Brice, Liverpool. 


Srups, H. Dean and J. Calvert, 


8S. Hoyer - Ellefsen, 


20,897. SHavinc Instruments, F. J. Halbekann, 
London. 
20,898. VeLoctpepE Brakes, Rudge - Whitworth, 


Limited, and J. V. Pugh, London. 

20,899. CusHion Tire for VeuicLtes, W. H. St. John, 
London. 

20,900. Mountines for Book Covers, J. Litwin, 


London. 
20,901. BRICK-VENEERING AppaRaTUs, A. Ramsay, 


ndon. 
20,902. Cameras, O. Imray.—(H. B. Carlton, United 
States.) 
20,903. Cameras, O. Imray.—(H. B. Carlton, United 
States.) 
20,904. ExcHANGE TiLLs, G. Haydon and A. Mouflet, 


ndon. 

20,905. Luminous Dry Heat Barus, H. J. Dowsing, 
London. 

20,906. SMOKE-CONSUMING AppaRaTts, A. G. Bloxam.— 
(Ganz and Co., Hungary.) 

20,907. MegcHanicaL Stoxers, Triumph Stoker, 
Limited, and T. Lowden, London. 

20,908. SecuRING CorKs in BortLes, J. Lee and A. 
Room, London. 

20,909. A Botr incx, T. Milbourn, London. 

20,910. PHorocraPHic Suutrers, A. L. Adams, 


London. 

20,911. RgGuLATING TEMPERATURE, T. J. Codd, 
London. 

20,912, ExpLoston Motors, W. K. Dickson, London. 

20,9138. Recepracces for Matcuss, F. RK. ;Crowder, 
London. 

20,914. GearinG for Rotirnc Mitts, C. A. Erbsléh, 
London. 

20,915. Feepinc CiGARETTE MacuINe3 with Tosacco, 
J. C. Hansen-Ellehammer, London. 

20,916. SmoorHine Irons, F. Hustiidt, London. 

20,917. SHAVING Mirrors, A. J. Ley, London. 

20,918. TurNinG the Leaves of Music, J. Dengate, 


ndon. 

9. Apsustine WasTE Banps, H. M. Knight, 
London. 

20,920. GRAPHOPHONES and PHONOGRAPHS, W. Lv. 
Runge. London. 

20,921. GRaPHOPHONES and PuHonocrapHs, W. C. 
Runge, London. 

20,922. PorTaBLE Cookinc Apparatus, M. Summers, 


London. 

20,923. T1LE Pressss, La Société Gilardoni fils, A. 
Brault et Cie , London. 

20,924. LiquiD-DELIVERING MacHINE, W. J. Murphy, 
London. 

30,925. Apparatus for Dipprxe Bricks, P. Zurek, 
London. 

20,926. Corn-FREED Apparatus, G. Haydon and Auto- 
matic Machines, Limited, London. 

20,927. Paper Fiies, E. Hoensch, London. 

20,928. Damper and CHgck Actions of Pranos, J. H. 
Lamb, London. 

20,929. ConsumiNG Smoke, R. D. Brett and T. P. Wood, 
London. 

20,980. Monarr VELVET MANUFACTURE, P. Muthmann, 

mdon. 

20,931. ELectRic TeLecrapny, D. Murray, London. - 

20,932. PHOTOGRAPHIC PRINTING FRramegs, 8. Goldmar , 
London. 

20,938. ATracHinc TirrEs to WHEELS, H. Sheaf and H 
A. Stonard, London. 

20,934. Boat-LowgRING Apparatus, E. O. Spetmann, 


London. 
20,985. Guns, W. L, Wise.—(K. Birkeland, Norway.) 
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20,936. CoupLinc for Rattway Wacons, J. Wood, 
London. 

20,937. CRANK-BRACKET CycLE Beara, M. Schneider, 
London. 

20,938. Cameras, J. W. Innes, London. 

20,939. Pyeumatic Tires, K. Midgley, London. 

20,940. Foorsotp Pumps, J. H. and H. Stone, C. N. 
een H. G. Atkinson, and J. R. Taylor, Birming- 

am. 

20,941. INFLATORs or Pumps, J. H. and H. Stone, C. 
N. Milner, H. G. Atkinson, and J. R. Taylor, Bir- 
mingham. 


19th October, 1901. 


20.942. Repuctne Visravrons in Motor Cars, W. E. 
Teschemaker, Teignmouth. 

20,943. PHoroarapHic Printrnc Frames, M. Short, 
Liverpool. 

20,944. Exastic Bracexer, J. Fricker, Baden, Ger- 
many. 

20,945. ELEcCTRO-DEPOSITION of Mrtats, The Cowper- 
Coles Galvanising Syndicate, Limited, and 8S. Cow- 
per-Coles, London. 

20,946. Braces or Svuspenpers, J. M. Buckley, 
Liverpool. 

20,947. Garment, J. M. Buckley, Liverpool. 

20,948. Cup Stanp, W. Wood, Stoke-on-Trent. 

20,949. TORNING Over Leaves of Music, J. McLaren, 


ing’s Lynn. 
ag oe Evectric CaLcuLatine Macurng, H. Frohman, 
mdon. 
20,951. Posrrion of Motor in Cycie Frames, H. H. 
Harper, Cambridge. 
20.952. ELECTRICALLY-DRIVEN VeHIcLr, T. Slack and 
T. Whitaker, Stockport. 


20,9538. Boor Tress, J. Windsor - Richards, Man- 
chester. 

20,954. TicnTENING Tennis Nats, J. D. Prior, Bir- 
mingham. 


20,955. Puttgy Buiocks, F. W. Purvis and C. 8. Porter, 
jun., Newcastle-on-Tyne. 

20,956. Targapinc NeEpiss, J. Darling and The Gem 
Needle-threader Company, Limited, Glasgow. 

20,957. CoIN-FREED MrecuanicaL Toy, W. C. Haigh, 
Manchester. 

20,958. Toy, A. H. Simpson, Nottingham. 

20,959. E.ecrric Point Sairrer, W. G. Primrose, Man- 
chester. ; 

20,960. VeLocrpEpE Brakkg, G. Taylor and the Raglan 
Cycle and Anti-friction Ball Company, Limited, 
Coventry. 

20,961. Wit Going, C. H. Richards, Colchester. 

20,962. Automatic SHutrte Looms, A. Sowden, 
Halifax. 

20,963. Moror Cyrcig, E. 8. Bond, Birmingham. 

20,964. ATMOSPHERIC VaLvE for Pomps, E. J. Main, 
Glasgow. 

20,965. Hgatine Ovens, A. A. Pile, Rochester. 

20,966. Smirrisc Rait Points, J. Carson, Solihull, 
Warwickshire. 

20,967. Ecectric INcaNDESCENT Lamp, T. W. Lowden, 
London. 

20,968. Cutmnrys, M. J. Adams, Leeds. 

20,969. Srgam GeneERaTOR, W. McNeil, Manchester. 

20,970. TraveLiinc Baa, G. Pescott, Manchester. 

20,971. Harr Wasa, J. W. Harper and H. L. Dunn, 
Stockton-on-Tees. 

20.972. Iycreasinc Erricrency of Borer Tcpss, J. 
Howden, Glasgow. 

20,973. Propetytinc Cycies, S. Smith and C. von 
Buch, Glasgow. 

20,974. SotpgRING Mxrat-Trn Covers, C. W. and F. L. 
McKinnon, Glasgow. 

20,975. CycLe Mupevarp, G. C. Wright and H. Clarke, 
Coventry. 

20,976. Sicut-FEED LusrRicaTors, E. and J. R. Yates, 
Manchester. 

20,977. Rartway Wacons, &c., J. H. W. Bourne, 
London. 

20,978. CARPENTER’s PLanss, A. Jenkinson, London. 

20,979. Apparatus for CHaRGING VzssExs, V. E. Dura- 
fort, London. 

20,980. Drivise Gear for Cycizs, T. W. Blumfield, 
London. 

20,981. Manuracture of Tacks, J. N. Gifford and C. 
D. Hunt, London. 

20,982. Automatic Fire AtarMs, H. Stephens, 
London. 

20,983. PAPER-MAKING Macuings, A. Agsten, London. 

20,984. MacHine for MgasvriInG Ripzon, B. Kohn, 
London. 

20,985. Devick for OpENING Winpows, H. T. Todd, 
London. 

20,986. ACETYLENE Gas, W. R. Harrison, A. Robb, and 
T. L. Bell, London. 

20,987. Dryinc Hops, D., E., D., and J. Jones, 
Birmingham. 

20,988. EpGk-GRINDING Apparatus, W. O. Bailey, 
London. 

20,989. Octave CoupLers for Harmoniums, 8. Jenkin- 
son, London. 

20,990. Macuivgs for Szparatinc Corns, H. Jakobsson, 
London. 

20,991. ScreENs for Wrxpows, F. C. Wright, London. 

20,992. MovuLpine ConFEcTIONERY, E. W. Donovanand 
H. N. Morris, Loudon. 

20,993. Pomps for Pneumatic Tires, H. Lucas, 


ndon. 
. Toy Cannons, W. C. and M. R. Latham, 
New Barnet. 

20,995. Tosacco Pipg CiEeaners, W. C. and M. R. 
Latham, New Barnet. 

20,996. Nait-privinc Macutings, J. Cave and Sons, 
Limited, and A. Cave, London. 

20,997. Hzat Excuancine Apparatvs, N. G. A. M. J. 
Champy, London. 

20,998. MurrLe Furnacsgs, E. Geille, London. 

20,999. Composition, A. Wolpers, London. 

21,000. I:Lusion ENTERTAINMENTS, R. Bate and H. 
Dickinson, London. 

21,001. DisPLayiInGc ADVERTISEMENTS, A. G. Macculloch 
and H. Dickinson, London. 

21,002. SmooruHine Iron, I. Kalmar, London, 

21,003. ConTRoLLinc Suppiy of Gas, H. A. Forbes, 
London. 

21,004. Scissors, H. L. Hopkins, London. 

21,005. Cake Knirg, P. A. Zuber, London. 

21,006. Sarety Devices for VeHicLEs, G. Ursum and P. 
Kliemann, London. 

21,007. CaLenDaRs, M. Hamburger and A. J. Birkholz, 
London. 

21,008. Drivinc Gear for Morors, W. H. Hayes, 
London. 

21,009. Non-aBsoRBENT Borris Stoppgrs, C. A. Gould. 
—(The Suberit Fabrik G. im. b. H., Germany.) 

21,010. Protectors for Boots, A. H. Saunders, 
London. 

21,011. Beer Casxs, E. C, Harvey, London. 

21,012. Pornt for Pens, W. H. Lonnen, London. 

21,013. Motor Cyciz, A. Conture, London. 

21,014. Liquip-RaIsInc Macuing, L. A. Hannccart, 
London. 

21,015. AuTomoToR CaRR14GE, A. Conture, London. 

21,016. RecuLatinc Nozzuxs, 8. Henlein, London. 

21,017. Oxstarstsc Copprr Meta. from Orgs, W. M. 
Cranston.—(The American Copper Mining and Extrac- 
tion Company, United States.) 

21,018. Drivixe Betts, L. Schmidt, London. 

21,019. Distintaton of Zinc, C. G. P. De Laval, 
London. 

21,020. Sueet Merar Cisterns, W. Skaife, London. 

21,021. Stampinc Apparatvs, R. Taylor, London. 

21,022. Szcurninc Mitk-can Lins, A. Bratt, Birming- 


ham. 
2st October, 1901. 


21,023. HaRNEss ATTACHMENT, J. Gibbard, Banbury, 
Oxon. 

21,024. Hooxs for Ricoinc, W. Wallace, Saltcoats, 
Ayrshire. 

21,025. Vatve for ConTRoLLInc Liquips H. Waite, 
Bristol. 





“<> Dommy Case for Apvertisino, T. King, W. T. 


ey, and E. 8. and A. Robinson, Limited, 
Bristol. 
21,027. Beer Detivery Taps, J. Tonry, Birming- 
am. 


21,028. ArracHINc Broom-HEApsS to HANpLEs, J. 
Goulding, G. and E. J. Talliss, Birmingham. 

21,029. CLiurcugs, J. Downham and J. Pendergest, 
Manchester. 

21,030. Cyctz Riw Braxgs, W. E. Heys.—(C. Terrot, 
France.) 

21,081. Exgctrric Troutgy Arm, R. L. Ross, Man- 
chester. 

21,032. Sprinc Matrress Surracgs, C. 8. Lloyd.—({7. 
Klipfel, United States.) 

21,033. SgLF-acTiInc BrusHING Macuring, G. Nutter, 
Burnley. 

21,084. VARIABLE-SPEED GeEaR, T. Lambert and E. 
Illingworth, Bradford. 

21,035. ADVERTISING Mrprums, J. Whiteley, Man- 
chester. 

21,086. Biscurt-makING Macuing, J. Vicars, sen., T. 
Vicars, and J. Vicars, jun., Liverpool. 

21,037. Courtinc Raitway Waaons, E. Mackay, 

lasgow. 

21,088. GgngRatine Stream, C. and A. Musker and W. 
G. Hay, Liverpool. 

21,039. Purrsr, J. Kinnell, Norwich. 

21,040. CarnpuretTsrR, J. F. Bennett and H. 8S. Moor- 
wood, Sheffield. 

21,041. Centre Drinumnc Cuuck, G. C. Gulliver, 
Sheffield. 

21,042. Batt Cotzector, J. Quick, Torquay. 

21,043. Sgat, W. I. Fawcett and F. Normington, 


ord. 
21,044. Sarery Gear for Lirr Cacxs, W. G. Menzies, 
oolwich. 
21,045. Drivinc Gear for Motor Cycuss, G. B. Mer- 
_ J. W. Madell, and Robinson and Price, Limited, 
ive : 
21.046. Inpicatinc Derr of Water, J. Dillon, 
Dublin. 


Clegg, Burnley. 

21,048. PararFrin Burner, E. Perkins, Gainsborough, 
Lincolnshire. 

21,049. Trouser Press, W. Ramsay, Glasgow. 

21,050. Jacks for YARN Macuings, D. Walker and J. 
Wood, Nottingham. 

21,051. Prorectinc Enps of Bopice Srexxs, J. E. 
Brandon, London. 

21,052. Doms-BgELL, J. Szalay, London. 

21,053. Kiins, J. Green, Liverpool. 

21,054. Topgs mapg of [npIA-RUBBER, The Self-Sealing 
Air Chamber Company, Limited, and A. Franklin, 
Birmingham. 

21,055. Tap Wacons, M. Graham and P. R. Allen, 
London. 

21,056. Etecrric Arc Lamps, The Jandus Arc Lamp 
and Electric Company, Limited, and A. D. Jones, 


mdon. 

21 057. Currrnc Mantiss, J. Wetter.—(M. Weickert, 
Germairy.) 

a ga E.svator and Hanpig, E. J. Smith, 

mdon. 

21,059. ARCHITECTURAL Decorations, F. L. Schauer- 
mann, London. 

21,060. Fasreninos of Winpow Frames, E. T. Milliken, 


mdon. 
21,061. Cuurns, R. J. Gillings, London. 
21,062. Propvcine OpricaL Errects, E. Harris.—(H. F. 
Standing, Madagascar.) 
21,063. Can, J. F. Johnson, London. 
21,064. MicropHongs, T. Carl, London. 
ye Pirg Coverines, J. C. 8. McLay and C. Moth, 
maon. 
21,066. Taxinc Puotocrapus, W. H. Tingey and A. A. 
Voysey, London. 
21,067. Cups and Saucgrs, R. Roche, Shortlands. 
21.068. DiscHaRcine Gratin, J. L. Weir, Kingston-on- 


es. 

21,069. VeLocipspEs, G. P. Mills and The Raleigh 
Cycle Company, Limited, London. 

21,070. Drivinc MecHaniso of Cycigs, W. A. Dawling, 


mdon. 
21,071. StgeRinc Gear for Motor Cars, H. Lamplough, 


mdon. 
21,072. Burxps, R. Halliwell, London. 
21,073. pots, H. A. Sawyer, London. 
21,074. Distnrectinc Apparatus, V. I. Feeny.—(La 
Société Anonyme des Etablissements Geneste Herscher et 


Cie., France.) . 
21,075. SrytogRapHic Psns, E. W. Warriner, 
London. 
21,076. Fastgnrnes for Draivinc Brits, W. Chapman, 
mdon. 


21,077. MANUFACTURE Of PHENYLAMIDOACETONITRILE, 
O. Imray.—(The Farlierke vormals Meister, Lucius, 
and Briining, Germany.) 


21,078. CoIN-FREED Macuines, J. M. Alderton, 
London. 

21,079. AvuTOMOBILE VEHICLE, G. D. Leechman, 
Coventry. 

21,080. Back-PEDALLING Brake for Cycigs, J. Brawn, 
Birmingham. 


21,081. Srzam Gengrators, P. Stolz, London. 

a ACETYLENE Gas GENERATORS, A. C. Wells, 
ndon. 

21,083. Cuxck Books, C. B. Smith, London. 

21,084. Fenpers for Street Tramcars, G. Massey, 


mdon. 
is ed BorLer Furnace and Fivg, E. Gearing, 
mdon. 
21,086. Resonators, J. F. Skirrow, London. 
21,087. WueEL Tires, G. C. Marks.—(The Consolidated 
Rubber Tire Company, United States.) 
21,088. BLockine and Serrinc Macuing, D. Anderson, 


m. 
21,089. VaporisER for Om Enornes, C. James, 


London. 

21,090. Suppty Pump for Or Enoinegs, VD. Roberts, 
London. 

21,091. VaporisER for Oi Enoines, J. Tinn, 
London. 

21,092. Coatinc Tupgs by ELECTRO-DEPOSITION, J. 
Greenwood, London. 

ag ga GENERATOR or Boier, J. G. Halford, 

mdon. 

21,094 CuxcKine Corns, A. Koch, jun., and F. Volln- 
hofer, London. 

21,095. Cueck Tits, C. Laurick, Liverpool. 

21,096. SwitcnBack Rattway, &c., J. W. Cawdery, 


mdon. 
a RECOVERING Zinc, C. Rogers and A. M. Oswald, 
ndon. 
21,098. Srantinc Ort Enotnes, Tangyes Limited and 
J. Robson, jun., London. 
21,099. BaLLoons, A. Severo, London. 
21,100. Sxips of Roap Venicizs, W. and M. P. Hyman 
and J. Gilbert, London. 
21,101. Compingp Suirt Front and Bracgs, M. E. 
Poore, London. - 
21,102. Or Enaings, A. G. Melhuish, London. 
21,103. Rotary Printinc Pressks, H. J. Haddan.— 
(Faber and Schleicher, Germany.) 
21,104. Water or Spirit Levers, J. Banik, London. 
21,105. PNgumatic BaLt Tires, W. Shone, London. 
ee CicaRETTE Tusgs, I. L. Schorstein, 
ndon. 
21,107. Sounpinc Boarp Supports, E. Schopf, London. 
21,108. MUuLTITUBULAR STgzaM Borers, F, D. Althause, 
London. 
21,109. SeparaTinc Cream from Mixx, M. A. Weir, 
ondon. 
21,110. Brake for Rattway Veuicuss, A. J. Boult.— 
(A. Neclesman, Belgium.) 
21,111. TreaTINc MatcH Sticks, A. G. Haehre, 
mdon. 
21,112. Mitk and Liquip Srrarygrs, J. J. Ulander, 
London. 
21,113. ADJUSTABLE FastTEentncs for Banps, F. William- 
son, London. 
21,114. Bepstgaps, J. F. Dietz, London. 
21,115. Gas Pusator, P. A. Panvert, London, 





21,116. ANTI-vIBRATOR for Gas BurNERs, C. Marshall, 


ondon. 
21,117. Heaters for Liquips, J. Bohn and J. Emmerling, 
ondon. 


22nd October, 1901. 
21,118. Brakg for VenicLtes, W. Johnson, Birming 


ham. 
— Horsk Cotiak Prats, G. H. Bradley, Birming- 
am. 


21,120, Composition, A. H. Bryon, London, 

21,121. Lowrrine Boar Cuocks, J. Stuart, London. 

21,122. Batancep Racqurt, H. Newman, London. 

21,128. Massack Apparatus, A. B. Boyer, London. 

21,124. The ‘ Wear WELL,” H. Woodfield, Smethwick, 
Staffordshire. 

21,125. Incanpgscent Gas Burners, F. Crossley, Liver- 


poo 

21,126. Mgrat Extrusion Apparatus, G. E. Heyl-Dia 
and A. Musker, fe 

21,127. Mecuanism for Vatvgs, J. Shanks, T, McInnes, 
and R. Burnside, Glasgow. 

— AIR-TIGHT MetaL Boxes, A. Fogg, Birming- 


am. 

21,129. Lapy’s Bgits, E. Harrison, Bradford. 

21,130. TgnTERING Macuings, A. Lodge, Bradford. 

21,131. Macuings for Curtine Roots, D. Belcher, Man- 
chester. 

21,182. Pressine Necktigs, L. Cox, Birmingham. 

21,1388. “Crrsay” Seat Protector, C. Robb and H. 
Biggar, Glasgow. 

21,184. Brexcugs, W. McDonnell, Kyleglas, Limerick. 

21,135. Mgasurine Liquips, T. Douglas, Glasgow. 

21,1386. Verticat Boriars, J. Richardson, Manchester. 

21,137. Trussinc MacHing, R. Harrison, Manchester. 

21.138. Merop for and against Swink Fever, W. 
Foxton, Scarborough. 

21,139 Humipiryinc VEGETABLE Fa prics, J. T. Pearson 
Burnley. 

21,140. Sgwinc 


Macuing NegeEpies, M. Boehmer, 


ASZOw. 
21,141. Cycte Driving Mgcuanism, W. Starley, 


ndon. 

21,142. Apparatus for Fiti1no Bottiss, T. Roberts, 
Keighley. 

21,143. Hor-waTER WARMING 
Dudley. 

21,144. CoLtapsiBLe Awnino Cuarr, J. Sharp, Bourne- 
mouth West. 

21,145. Seir-opentna Enveiorg, G. J. Gresswell, 
Grimsby. 

21,146. Curtno Tea Lear, S. E. Haskin, Glasgow. 

21,147. HiGH-PREssURE WaTeR Taps, W. Bradley, 
Sheffield. 

21,148. HicH-pressurE Water Taps, W. Bradley, 
Sheffield. 

21,149, Frreproor Doors, A. E. Price, Wolverhamp- 

n. 


Pan, T. Johnson, 


ton. 

21,150. Mountino the Screxns of MacuingEs for SoRTING 
Coat, W. H. Barker, Stoke-on-Trent. 

21,151. Se_r-cENERATING VaPovTR Burners, W. B. Lake 
and E. F. Elliot, London. 

21,152. Caterity SHampoo Liquips, F. A. Anderson, 
London. 

21,158. Carr, J. B. Thornhill, London. 

21,154. Coatinc PaotocrapuHic Papers with Emutsion, 
J. W. T. Cadett, London. 

21,155. Regtinc PuorocrarHic Papers, J. W. T. 

ett, London. 

21,156. Brusu, H. Wilson and F. de Courcy, Bradford. 

21,157. Currs, M. Vernon, London. 

21,158. MANUFACTURING GLass Bortt.ss, T. W. Simpson, 


mdon. 
21,159. Printers’ Type Casg, D. T. Powell, London. 
21,160. IRonina and Po.isHrxc Macuings, D. Ander- 
sop, London. 
21,161. Furnaces for Treatinc Towns’ Reruss, W. 
Weaver, London. 
21,162. Vices, G. Royle.—(The James Smart Manufac- 
turing Company, Limited, Canada.) 
1, Fituixa Botrigs with Liquips, J. Knowles, 
ndon. 
21,164. Tursrngs, E. F. Cassel, London. 
21 oe Tramway Switcugs, A. E. Moore, 
mdon. 
21,166. Borrte-wasHINe Macuing, J. H. W. Ortmann 
and C. W. Herbst, London. 
21,167. Porato PLoveus, D. Jackson, London. 
21,168. Gratzs, H. Smith, London. 
21,169. Cugckinc Game of Bituiarps, J. G. Dixon, 


Sheffield. 

21,170. Execrric Castes, M. J. P. O'Gorman, 

London, 

—— Price-inpicatina Scatgs, E. F. Spaulding, 
maon. 


21,172. CentrirucaL Macuing, H. H. Lake.—(J. J. 
Berrigan, United States.) 

21,173. Traps, 8. R. Stedman, G. C. Burrowes, and J. 
McNerry, London, 

21,174. Sprnninc Frames, H. B. Ashton, London. 

21,175. Governor for ExpLosive Enoing, C. F. A. 
Hiiger, London. 

21,176. Apparatus for MELTING Mgrtats, H. H. Lake. 
—(Hawley Down Draft Furnace Company, United 
States.) 

21,177. Hammers, H. H. Lake.—(Bawo and Dotter, 
United States.) 

21,178. Wirz Drawinc Macuings, R. 8. Wotkyns, 


ndon. 

21,179. Burron Sgwixe ATTACHMENT, F. H. Chilton, 
London. 

21,180. Liguip Heatinc Apparatus, A. J. Boult.— 
(A. Vanderborght, Belgium.) 

21,181. Brake Crank Hanpie, J. G. Relton and G. 
Burbidge, London. 

21.182. System of Boox-keEerinc, F. Lapointe, 
London. 

21,183. DereRMINING the Directions in Borinos, H. 
Gothan, London. 

21,184. UncoupLina Device for Putieys, J. T. Lind- 
qvist, London. 

21,185. Topacco Pips, A. C. Greene, Liverpool. 

21,186. BooTt-cLEANING APPLIANCE, P. J. Zimmerman, 
Liverpool. 

21,187. Burrons, H. F. Stowell, Liverpool. 

21,188. CoIn-FREED DgLivery Apparatus, D. Robert- 
son, London. 

21,189. Fasteninc Hincep Winpows, E. M. Zimmer- 
mann, London. 

21,190. Borne Suarts, J. Wetter.—(The ** Zeche Rhein- 
preussen” Colliery Proprietors, Germany.) 

21,191. Propuction of Motive Powsr, E. J. Hess, 


London. 
21,192. Hor Water Heatinc Apparatus, A. B. Reck, 

ndon. 
21,193. CarpBoaRD: Fotpina Boxgs, 8. W. Cropper, 


London, 
21,194. Bits for Horsgs, J. C. Triffit, and J. T. and 8. 
Jackson, London. 
ee Braxes for Rartway Wacons, E. J. Hill, 
ndon. 
21,196. Proputsion of Vessers, J. Barnett, London. 
21,197. Means for VENTILATING VEssELs, T. Darlington, 


mdon. 
21,198. Suspension of CarriacEs, &c., K. Ahlquist, 


mdon. 

21,199. Moror-DRIVEN VeHIcLEs, W. Norris and T. 
Coulthard and Co., Limited, London. 

21,200. CrrcuLar Knittine Macuines, G. C. Marks.— 
(McMichael and Wildman Manufacturing Company, 
United States.) 

21,201. Brake Appliance for Cycizs, E. Copley and 
L. J. Cottingham, London. 

21,202. Cigar Houpgrs, F. J. Down, London. 

21,208. Preventinc StamMinc of Doors, H. J. Water- 
worth, London. 

21,204. SzecuRING Pygumatic Tirxs, F. W. Schroeder, 
London. 

21,205. Exrecrriciry Maztsrs, J. G. Lorrain.—(H. A. 
Macdonald, France.) 

21,206. Stgam Traps, W. Khlebnikow, London. 

21,207. Auromatic Cycte Pump, B. F, Mitchell, 
London. 





21.208. PHorocrarn Framxs, &c., G. B. Mundey 
London. ‘ 
21,209. ImpLiemEntT for 
Mundey, London 
21,210. PHOTOGRAPHIC 
Mundey, London. 
21,211. Onyective Lensgs, R. Stcinheil, London, 


MuscuLaR EXERcisx, §, 


FRAME ATTACHMENT, §, 








SELECTED AMERICAN PATENTS, 
From the United States Patent-ofice Official Gazette, 


677,308, ALTERNATING-CURRENT Motor. C. and M. 7, 
Bickemeyer, and R. Bickemeyer, jun., Yonkers, N.Y, 
—Filed January 24th, 1901. 

Claim.—In an alternating-current motor, the com. 
bination with a set of field-poles, a closed circuit 
armature having an iron core which, adjacent to its 
periphery, is divided into sections on substantially 
radial lines, said sections being always located unsym- 





[677,308] 








metrically with reference to the field-poles, substan- 

tially as described, whereby at no time will any two 

pairs of co-operating poles have magnetic circuits 
which are precisely alike in magnetic conductivity 
through adjacent portions of the core. 

677,361. Water Mopu ce or Detivery Reovtaror, 
Cc. EB. Livesay, Baliny, Enyland.—Fded February 
19th, 1900. 

Claim —(1) Apparatus for controlling the flow of 
water from a river to a hydraulic works comprising a 
water delivery pipe leadirg to the hydraulic works 
and having an inlet located below the lowest water- 
level in the river, means for opening and closing the 
inlet to said delivery pipe, a water controlling pipe 
located in the river and capable of rising and falling 
with the level thercof, said controllin pipe having its 
lower end in connection with said delivery pipe and 
its upper end near to and below the surface of the 
river, and means for supporting said controlling pipe 
so as to maintain its upper end near to but below the 
level of the river. (2) Apparatus for controlling the 
flow of water from a river to a waterworks, docks, o 
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the like, comprising a water delivery pipe h leading 
to the waterworks, docks, or the like, a fixed pipe ¢ 
located in said river and in connection with said delivery 
pipe, a fixed support above said pipe 4, a vertical 
telescopic water controlling pipe having its lowest 
section fixed to said support and in communication 
with said pipe 9, a float connected to the top section 
of said telescopic pipe and supporting the same near 
to but below the level of said river, and a protective 
framework surrounding said telescopic pipe, provided 
with a grid, and in which said telescopic pipe is 
guided, substantially as described for the purposes 
specified. 
677,370. Rorary Cut-orr Vatvg, C. Piguet, Lyon- 
Vaise, France.—Filed November 12th, 1900. 
Claim.—(1) In a circular inclosed distributor for 
elastic fluid under pressure, the central shaft k, the 
gear wheel j keyed on said shaft, the pinion i keyed 
on the shaft h passing through the casing and adapted 
to be rotated by an outside force, inlet and outlet 
chambers for the pressure fluid, and a plurality of 
perforated discs on said central shaft adapted to con- 
trol the passage of the motor fluid. (2) Ina circular 

















inclosed distributor for elastic fluid under pressure, 
the circular outlet channel ¢, the concentric super- 
posed supply chamber p, the perforated admission 
disc + having an upward toothed prolongation, the 
adjustable rack s engaging with said toothing, the 
revolving slotted admission disc fin contact with the 
disc r and the slotted escape disc 1 maintained by 
spring pressure in contact at its centre with the con- 
centric disc f. 








Navat EsNcInrer Appointuents.—The following 
appointments have been made at the Admiralty :— 
Staff engineer: H. Wallis, to the Pembroke for the 
Albemarle. Chief engineer; J. J. G. G. Percey. tothe 
Pembroke for the Leander. Engineers: O. A. Morris, 
to the Pembroke for the Mallard, on the latter paying 
off; ©. E. Eldred, to the Scout; F. Jarvis, to the 
Colossus for the Renard. Artificer engineers: W. C. 
Oliver, to the Arethusa for the Kinsha ; C. Oxford, to 





the Vivid, additional for the Ferret. 
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THE MANUFACTURER'S VIEW. 
No, I, 

Mvcu has lately been written on the subject of foreign 
competition in our markets. Many excuses have been 
given, many explanations offered, of the serious predica- 
ment in which we are now placed in this respect. Yet, 
after a careful review of most that has been said, it occurs 
to us that the fringe only of the subject has been touched, 
and that very few un erstand the true reasons. We 
propose, therefore, to try and ventilate a few of what 
appears to us the principal reasons, from the standpoint 
of the manufacturer of structural material, as regards his 
own market. We have been much taunted lately because 
certain work in markets regarded particularly as our own— 
especially Government work—has been successfully 
exploited by the foreigner. Work that for decades has 
belonged specially to British makers has gone abroad, and 
gone because we failed to hold it. Cheaper prices and 
quicker delivery have together pulled out of our hands our 
own speciality, and on the two chiefest counts of demand 
and supply we have been found wanting. Naturally such 
a state of affairs has provoked much argument, and hostile 
criticism has been aa wholesale, both by our own 
Press and that of the foreigner, at our heads. Much ink 
has been wasted in ill-considered diatribes on our lassitude, 
and many ingenious theories started in answer. The 
British manufacturer has been assailed on all hands, his 
weaknesses and failings have for months past served as a 
text for various irresponsibles to gain cheap applause. 
“We are a decaying people, and our strength is fast 
failing!” Such nonsense has been severely left alone by 
the assailed party as being beneath notice. 

But there is an old proverb, that if plenty of mud is 
thrown some will stick; and it is no use disguising the 
fact, that many of our thinkers are becoming considerably 
alarmed by the present state of affairs. It is an admitted 
fact that several of our principal articles of export are 
gradually weakening, and this of itself is sufficient to give 
patriots pause. Reasons ofallnatures have passed muster 
at varying times; butit is high time that the important and 
principal factors should now come to light. If there is a 
remedy letushaveit. Seldom is it admitted that a vendor 
of articles has any valid excuses for failing in his sales; 
he is either too slow, too conservative, too high-handed, 
o: too dear—anything, in short, the critic pleases ; but the 
fault is bound to be his, and in the majority of cases he 
timely submits to the impeachment. But structural 
engineering is a great industry, and it is necessary to 
keep itso. In the hope, then, that light may be thrown 
upon its dark places, it is proposed to say something in its 
behalf, and to discuss a great drawback to its prosperity. 
For this purpose we shall take the liberty of devoting our 
attention to, primarily, Government work ; since it is our 
failure to maintain our monopoly of this that has aroused 
the critics’ greatest ire and choicest indignation. 

Now-a-days—English practice—the specification is nine 
times out of ten the ruling factor in priceing structural 
work. It seems at first sight rather an anomaly that 
drawings should have to take a secondary place here, but 
beyond denoting girder yard cost and the sizes of 
materials used, plans, except in cases of large work where 
erection has to be included in the tendered price, or where 
the work is situate on difficult ground, are not of much 
account when prices come to be made up. This is the 
case even in the ordinary mercantile market ; the restric- 
tions or otherwise of the specification make a dear or 
cheap job. That this is the natural outcome of our com- 
petitive system is obvious; the desire of the manufac- 
turer to make his own market out of his cleverness 
in cutting down his quality, and the desire of the engineer 
and draughtsman to encroach more and more on the 
margin of safety, have combined to set up that un- 
questionable authority, the modern specification. Crown 
Agents’ work has not escaped the general infection, and of 
all fearsome things the Crown Agent’s specification stands 
as a nightmare to the manufacturer preminent. 

As to the drawings—we are struck with the draughts- 
man’s art in its simplicity. Generally speaking, they strike 
one as showing plain and serviceable structures, chosen 
mainly for their general simplicity of design, easy division 
into suitable sizes for shipment, and readiness of erection 
abroad. Viewed from a manufacturer’s standpoint, leaving 
theory out of consideration, the general appearance of the 
drawings denotes a suitable structure for its object, and 
one designed to be as economical as possible. But woe 
betide the maker who looked no further! Few men 
there are, used to the work, who on receiving a fresh batch 
of Crown Agent’s drawings to estimate from, do not 
rigidly look up the little details, warily trace out the “odd 
sections,” look to the riveting, and hunt up the special 
forgings. For without a careful consideration of these, 
‘light jobs ” may soon be pounds per ton on the wrong 
side in price. Especially vexing are the “‘ odd sections.” 
That is, sectional material that, whilst it may occasionally 
be rolled by some one manufacturer, is not every day in 
the market, and consequently is not always to be had for 
the asking, but must be bought by waiting. It is safe to 
say that more than 90 per cent., of the jobs that are 
“ overdue,” i.e., exceed their time allowance, owe it to 
the circumstance that on the drawings has been figured a 
section or sections that has had to be waited for. It is 
evident that the big rolling mills that supply three-fourths 
of the English market—for firms who both roll and 
manufacture are not numerous—will work to their best 
advantage ; that is to say, large orders will have the pre- 
ference ; and that when a size not much in demand is 
asked for, and perhaps only a ton or less is wanted, this 
small order will have to wait their convenience before 

they will change their rolls. For this the bridge maker 
has no remedy. He is bound by his “time clause ” under 
penalty, but the mill is not so bound. What can he do ? 
Taking the Crown Agent’s drawings as a whole, the great 
majority have on them some such section as described. 
That a standard section would do the work just as effec- 
tively does not admit of doubt. But the section in question 
1s on the drawing, and has to goin. The manufacturer 





has only one remedy—to get a higher price to cover 
risks. Riveting and special forgings also demand a 
word. Very often impossible riveting will be found 
on drawings, and rivets will be shown where they 
cannot properly be snapped, possibly from careless- 
ness or oversight on the part of the draughtsman, 
but none the less worrying to the maker when the 
inspector wants to see them. Special forgings—that 
is, angle or tee stiffeners—sometimes have a deal more 
work in them than is usually thought necessary, or 
than is required for either strength or looks. Awkward 
and expensive smithwork is thereby entailed, and again 
costs go up. With the exception of these few objections, 
however, there will be found few makers who are inclined 
to disagree with the drawings ; it is the specification, and 
the interpretation thereof, that is their great bugbear. 

That a specification is necessary will be allowed by all, 
but it is a well-known fact that the terms upon which 
this is drawn determine in greater measure than any 
other factor the accepted price for the work. There are 
specifications and specifications, but few, if any, so strict 
or sweeping as those generally adopted by the Crown 
Agents. That they are unique in their severity is not 
meant to be inferred; but that they are needlessly exact- 
ing in their conditions, too rigidly uncompromising in their 
details, is a fact. Specifications as minute in their care- 
fulness are to be met with in Great George-street or Vic- 
toria-street, but in nine cases out of ten the particular 
clauses which we shall now discuss are interpreted in a 
liberal spirit by the engineers, and the strict letter not 
insisted on, so long as there is no good reason to doubt 
the good faith of the contractors. On the other hand, it 
is apparently a matter of pride with the Government 
inspectors to see that the strict letter isin every case 
adhered to, and that they get their full pound of flesh. 
That it is the duty of every inspector to see that his speci- 
fication is being fulfilled goes without saying; but our 
meaning can be best illustrated by considering a few of 
these arbitrary clauses. We will proceed to notice, then, 
those clauses which, whilst they may by some be con- 
sidered desirable to ensure accuracy and strength of 
workmanship, yet are not always necessary to attain this; 
and, indeed, the desired end may nearly always be gained 
by other and cheaper methods. That is to say, we will 
consider those items which are not generally insisted 
on by private concerns and engineers, which never 
obtain in American or continental practice, and about 
which it is a great question whether benefit is really 
gained, yet are those items which effectually prevent our 
manufacturers from supplying requirements at market 
rates, and which give the Americans, who will not be 
bound by them, so great a pull over us when they com- 
pete with us. We shall take our notes from an official 
specification for bridge work for one of our Colonies—so 
recent a one that the bridges even now at the time of 
writing are not erected in their places. We give the 
principal clauses. 

The words left out have been omitted simply for the 
sake of clearness, and their purport does not alter the 
sense as presented here in any way. In every specifica- 
tion there are also stringent clauses re packing—all small 
parts to be sent in water-tight cases, &c.—but although 
these clauses increase cost, we will not now discuss 
them, so many other questions becoming immediately 
involved. Let us now proceed to see where the clauses 
pinch. 

(a) ‘* The cross girders . - connected tothe main 
girders by jin. turned bolts. The holes for these 
bolts in the cross girders are to be accurately 
drilled to templates, and the holes in the lugs are 
to be drilled by hand to the same templates after 
the lugs have been riveted to the webs, and the 
main girders have been erected and placed at their 
proper distances apart in the contractor’s yard, so 
as to ensure an accurate fit for the bolts.”’ 

It is contrary to American practice to drill holes any- 
where where it can be avoided. These particular bridges 
are avowedly punched work; except in the joints 
left for joining in the Colony, where all holes are to be 
punched small, and afterwards rimered out. The 
extra work entailed in following this clause to the letter 
is obvious. The spans in question are 100ft. in the clear, 
of plain lattice design, main girders spaced 14ft. Yin. 
apart centre to centre; plate cross girders resting on lugs 
on bottom booms, and with rail bearers between cross 
girders—a plain, straightforward type, of which scores 
have been made and sent out. What need, then, for all 
this circumlocution in fixing cross girders to main ditto? 
Where the call for the “turned bolts’ even? Yet, 
supposing these are allowed, why should not their holes 
have been punched small, and afterwards rimered in 
position, the same as the main girder joints? It is a 
truism to say that if work is to be done cheaply and 
expeditiously, it must be handled as few times as possible. 
It may seem a small thing to the draughtsman to insert 
this condition, but it entails much extra handling in the 
shops and yards, without any direct gain for the increased 
expense. In an American yard these restrictions do not 
obtain. The same plates are not pushed about from 
punching to drilling machine; the one operation has to 
suffice, and consequently costs are less. Our manufac- 
turer is bound to the exact letter of his specification, and 
so not only must his costs go up, but the time necessary 
must also be spent on the work. 

(6) “The holes for connecting these rail bearers to the 
cross girders and to each other, are to be drilled to 
templates after the angles have been forged and 
riveted together.” 

This is an almost similar restriction. The angles 
referred to are the main angles of the rail bearers, which 
are returned at their ends, thus forming end angles. 
Drilled holes are again insisted on, after the angles are 
riveted together—that is, when the rail bearer is virtu- 
ally finished, and is heavy enough to require power hand- 
ling. 

(c) ‘‘ The rail bearers are to be supported on tee iron 
brackets, riveted on to the cross girders, which 








brackets are to be carefully and accurately forged, 
the back butting on the cross girders being square; 
and the lower ends being chipped and fitted into 
the root, and on the face of the lower angle iron of 
the cross girders.”’ 

Another instance of much work in small things. The 
clause practically means an engine fit, and, supposedly, 
has for its object the distribution of the weight of the 
rail bearers on to the bottom angles of the cross girders. 
This is a laudable intention, but is it necessary ? The 
rivet area has been carefully computed to stand the 
required weight. Why then should it be thrown else- 
where ? All hand work is very expensive, and yet we go 
out of our way to employ it. 

(d) ‘ The struts and ties in the lattice girder bridges 

are to be sheared to the required form at the ends, 
and afterwards neatly chipped and filed up, a 
clearance of } of an inch being allowed between 
the ties and the roots of the angle irons of maiz 
booms.” 

This is a similar clause to (c), involving similar work. 
By it the struts are to be made to fit tightly between main 
angles, whilst the ties are to be carefully cut short or 
proud of them. Did the result add to the efficiency of 
the girder, we could find some good reason for its require- 
ment, but this is open to much doubt. There are few 
engineers who would care to affirm that a girder made 
after this manner was superior either in strength or life 
to a similar one which had both struts and ties sheared off 
well proud of the main angles. In every case the 
designer is most careful to see that his rivet area is 
correct, and equal to the proper transmission of the 
strains severally borne by the different members. This 
being secured, what possible object is there in carrying 
things further ? If we pretend to design a correct and 
also economical structure, why not do our best to 
carry out our ideal? There is all the difference in 
the world between a locomotive and a lattice girder, 
just as there is in the functions each is built 
specially for. Yet our modern draughtsman insists 
on confusing the two and mixing up the issues. He 
has a clear idea of what he wants his girder to do, 
but is weak enough to desire it to be also made by 
a skilled fitter, who shall carefully chip and file it just as 
though he was adjusting the slides to a cylinder. We do 
not advocate slipshod, careless work, and do not wish to 
imply that we would like to see struts and ties of 
obviously varying lengths, so long as they provided 
sufficient room for the requisite riveting. In these 
days of cold saws in every workshop and yard, there is 
no excuse for varying lengths of like members, or for 
cobbled ends and unsightly frazes. By the same rule 
there is now no reason to call upon makers to “ neatly 
chip and file up,” and to “chip and fit into the roots.” 
No maker of standing would dream of turning out work 
where such a thing was necessary—the cut of a cold saw 
being a clean finish of itself. But so long as these 
clauses remain in a specification, so long will the inspec- 
tor insist on having this done, and getting “what he 
pays for.” If only we bore closer in mind the work we 
wish our girders to do, and designed strictly for this 
object—remembering also that when erected the girder 
that is chipped, and fitted, and filed looks no better 
than its brother that is merely plainly, sensibly, 
and neatly made—we should soon begin to hear less of 
“across the water” competition. Let us determine that 
a girder be a girder; that rolled mild steel or iron is 
merely what it proposes to be, and that it is out of place 
to treat it as one would expensive forgings; and let us do 
our best to understand the nature, the worth, and the 
real beauty of the thing we are handling, and our struc- 
tures wil] soon be second to none in the market. 

(e) ‘“‘and the edges of all plates in the work, 
or any other parts which the inspecting engineer 
may require, must also be planed, and the ends of 
all bars, angles, and tee irons chipped and filed.” 

That edges should be planed is all right—it is the 
common practice, and condtces to a well-made girder ; 
though why rolled bars should not be more frequently 
used for flanges is a mystery to us; the girder would be 
cheaper, and at a distance of 5ft. indistinguishable from 
planed edges. True rolled bars are invariably higher in 
cost in the market, but ‘the time saved by dispensing 
with planing when our machines are busy with web plates, 
would, in many instances, more than compensate this. 
But this is a digression. Our chief objection to this 
clause lies in the few words “or any other parts which 
the inspecting engineer may require,’ and also the usual 
chipping and filing—this time of all bars, angles, and tee 
irons. Why should the contractor be handed over bound 
to one man? How is he to price his work, when, in 
addition to all the ‘‘ must does” of the specification, he is 
bound to a lot of work depending on the state of temper 
for the time being of an inspector ? With such clausesas 
this no one can estimate their liability; can it be won- 
dered at then that prices must be made so as to cover, in 
some measure, these contingencies ? 

(f) ‘From each lot of iron proposed to be used by the 
contractor, the inspecting engineer shall select as 
many pieces as he may think fit, which the con- 
tractor shall prepare for testing as he may be 
directed, and these test pieces shall be sent by the 
contractor to such an one of the public testing 
houses as the consulting engineers may direct, and 
tested, and the report sent to the inspecting 
engineer. The whole of such testing to be at the 
cost of the contractor. The testing is to be 
repeated as the work proceeds, as often as the 
inspecting engineer may think necessary, and all 
iron provided, whether worked up or not, which 
does not come up to the prescribed tests, shall be 
rejected.” . 

This is a most important clause from the engineer’s 
point of view, and were it not rigidly drawn, there is 
small reason to doubt but that some way would be found 
round it by the interested parties. The engineer is per- 
fectly justified in assuring himself that the quality of metal 
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which his specification calls for, and upon which all his 
plans and calculations are based, is actually put in the 
structure. Such is, indeed, his bounden duty, and so far 
as the first testing goes, no one has any right even to 
question the conditions. But we would suggest that this 
duty over, why is it necessary further to harass the 
manufacturer? This is not donein the States; why then 
is it necessary here ? When one understands the process 
adopted to secure material, the hardship of this sub- 
sequent testing becomes apparent. Let us examine more 
closely. On receipt of the drawings for a new job, the 
contractor’s draughtsmen have immediately to prepare 
the rolling lists. These are made up of every piece of 
material required for the due completion of the work. 
Steel or iron cannot be ordered by the yard or ton, but 
must be by the sizes required. Therefore, everything is 
most carefully calculated to size, and nothing but the 
necessary material ordered. Angles, bars, tees, channels, 
and joists are usually ordered exact length, the mills 
cutting off to the sizes as nearly as possible, and being 
allowed a latitude varying from Hin. to lin., in some cases, 
over length, but not being allowed to cut under the 
specified length; whilst plates are usually ordered Hin. 
over size in length and breadth to allow for planing, and 
are cut as near as possible to the specified sizes. This 
being so, every little piece of material that comes to the 
contractor’s yard has its allotted place, the work cannot 
be finished without it. If, therefore, subsequent testing 
is insisted on, some piece or pieces of material must be 
taken which cannot be spared, and the contractor may 





have to wait weeks to get these replaced—for no replace | 
material is allowed to be used unless it also has been | 


duly proved. The testing is usually conducted in this | 
wise. In large work, or where the number of sections is | 
large, the mills—we are now speaking of mild open- | 
hearth Siemens- Martin steel, of which quite three-fourths | 
of our work is constructed—are compelled to roll the | 
material from several heats or charges. On some of the | 
material from each charge is rolled an extra length or | 
slightly increased width. Each charge has a number, | 
and the rolled material is stamped or marked to corre- | 
spond, thus identifying it. It is well known that each | 
charge may vary slightly in its constituents, and may | 
consequently vary somewhat in the results obtained on | 
the testing machine; thus the reason for registering so | 
nicely. But it isalso a fact that all the material resultant | 
from any one charge will be practically identical in its 
properties, and yield the same results under test— | 
obvious flaws, cracks, laminations, and rolling defects | 
excepted. A.W.F. | 








THE MUNICH SURFACE CONTACT TRAMWAY. 
No. Ill. 

In the last article we stated the purpose and the effect 
of the safety appliances controlling this system of tram- 
way construction, without, however, describing the modus 
operandi by which the results are obtained. This will 
be simply explained by help of Figs. 8, 9, and 10. In 
Fig. 10 is sketched the lever L which closes and opens | 
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|of 4, and so on—as shown in Fig. 8. 


distribution box are joined up so that when all these 
switches are open and all their arms r pressing against | 
the pins f, a continuous circuit for a feeble current is | 
formed from end to end of the series. When contact 
s is closed the three small spring arms 7 press against 
three other metallic pins g g g. The front pin g of | 
the set on switch 1 is wired to the back pin of the | 
set on switch 3, the front pin of 2 to the back pin | 





possible to re-start the car without ensuring that all the 
surface studs upon the section are reduced to earth 
potential. After this is done and the safety switch re. 
closed, the employment of the accumulator battery 
carried on the car permits the motor to be re-started. 
Figs. 11 and 12 are reproductions of autographic 
records taken in the Goethe strasse, of Munich, of the 
current supplied to a car worked by this system. Fig. 13 
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The middle 
pins of the switches 1, 2, 5, 6, 9, 10, are wired to 
earth ; while the middle pins of switches 3, 4,7, 8, il, 
12, are wired to the positive or out-lead of a shunt cir- 
cuit leading through the safety cut-out switch. This 
connection is clearly shown in Fig. 8, the successive 
switches being taken in alternate pairs in this connection 
to the positive wire and to earth. 
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the main switch contact s. The spindle of this lever 
carries three small spring arms rrr in metallic contact 
with each other through their fixture on the spindle. 





When contact s is open two of these arms press against 
two metallic pins f 7. As shown in Fig. 9, the pairs of 
pins f belonging to the whole series of switches in on- 








It will be remembered that the main contact sin switch 1 
ought to be opened just before that of switch 3 is closed. 
If it remains closed after 3 closes, the automatic action is 
disturbed, and, in order to prevent the danger of leaving 
a charged surface stud behind the passing car, there is 
need to call into action the safety switch. In Fig. 8 the 
arrangement just explained is shown to effect this result, 
the two switches 2 and 4 being drawn as simultaneously 
closed, and the effect being that shunt current passes 
from the positive lead through the middle and back 
spring armsof 4, and through the front and middle spring 
arms of 2, to earth. The shunt current, thus permitted 
to flow to earth, actuates the magnetic cut-out and stops 
the supply of main current to the whole section controlled 
from this one distribution box. It willbe noted that this 
action will be unaffected by switch 3 being either closed 
or open, and that the simultaneous closure of any two 
following switches, such as 3 and 4, does not call it into 
play. The ingenuity and simplicity of the device are 
admirable. 

When the cut-out has acted, the car motors cannot 
obtain current again until the conductor has proceeded to 
the safety switch-box and closed the switch. For this 
purpose he carries a key enabling him to open the box, 
but this does not give him access to a hook-pawl which 
holds the switch open until the hook is released by a 
small electro-magnet energised by shunt current passing 
by the circuit shown in Fig. 9, and already explained. 
Any break in this circuit prevents him re-closing the safety 
switch. Such a break occurs until ali the switches in 
the distribution box have been thrown over to the open 
position, as in Fig. 8. By this means it is made im- 





gives a similar record of current taken by an iden- 
tical car from the over-head line on the same stretch 
of street. It will be noted that the passenger load- 
ing in Figs. 11 and 12 is heavier than in Fig. 13. 
Fig. 11 refers to a motor car and trailer car to- 
gether; Figs. 12 and 13 to a motor car alone. The 
first two records show that the current consumption is 
not measurably affected by wet and snowy weather. The 
addition of the trailer also seems to make little difference 
in the current, and comparison with Fig. 13 shows the 
current consumption to be precisely the same whether 
taken from the overhead wire or from the surface studs. 
It should be explained that the current recorded was 
not taken on the car itself, and includes all leakage in each 


case. 

With thirty-three passengers the maximum current 
taken is 45 ampéres. After steadying, it sinks to 
23 ampéres. In all the six records given the current 
follows almost precisely the same variations. 

In conclusion, it may be interesting to give one word 
of explanation as regards the comparison between the 
spark occurring when the whole of the working current is 
cut off at a switch, and that occurring when, as in the 
Schuckert system now explained, only half of it is cut off 
at one switch, to be immediately diverted through another 
channel, namely, through the switch second in front of 
that opened. ‘The cause that makes the spark produced 
by breaking a circuit so much larger than that occurring 
on closing the same is the self-induction of the circuit. 
Now, in the diversion of one half the current from one 
branch lead to another, the self-induction involved is only 
that in the small part of the total circuit made up of the 
two branches in question, or, otherwise expressed, the 
self-induction only of the sub-circuit, or loop, formed by 
the joining up of the two branches. The spark caused 
by this diversion is thus very small as compared with 
that caused when the current is cut off altogether from 
the motor. 








Pumps FoR SHEERNESS DockyaRrD.—In our issue of October 
18th last we illustrated and described some pumping engines sup- 
plied to the Admiralty for use in Sheerness Dockyard. We are 
asked by the makers to say that the arrangement of the 
pumps was pages | designed to overcome the difficulty of running 
sand in the well, which is troublesome in that district, The design 
is such that any pump can be completely withdrawn without dis- 
turbing the working of the others. 


SHORTENED Raitway Route FRoM SouTH WALES To LONDON.— 
Substantial progress is being shown by the Great Western Railway 
in the railway communication between South Wales and London. 
This, as readers of THE ENGINEER from previous description are 
aware, is a link between Patchway, near the Severn Tunnel, and the 
Great Western line at Wotton Bassett. ‘Ihe distance will be 
shortened by nearly twelve miles, The time reduced, say, from 
Cardiff to London, will be about half an hour to three-quarters. 
The contract is being efficiently carried out by 8, Pearson and Son, 
and a completion is probable next year. The railway, in addition 
to the advantages conferred upon Wales, will open up many now 
isolated districts in Gloucestershire and Wiltshire. In tho forma- 
tion of the temporary line, sidings, &c., of sixty miles, the steel 
rails used have been chiefly from Cyfarthfa and Dowlais. One 
feature of interest may be noticed. As in the case of the Severn 
Tunnel, where a township was formed, portions of which still 
remain, so at Kingway Barn, a large area is covered with shops, 
dwellings, mission rooms, schools, &c. The prominent engineering 
features are the long level stretch obtained, the avoidance of heavy 

ients, and the tunnels, one nearly three miles in length, pierc- 
ing the Cotswold range, 
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IRON FOUNDRIES AND FOUNDRY PRACTICE 
IN THE UNITED STATES. 
(By our Special Commissioner.) 
No. VII. 
B.—MAKING MIXTURES BY ANALYSIS, 
Under a proper system of grading by analysis almost 
y kind of pig iron may be used in foundry practice, 
since four or more different kinds are used to form the 
mixture in the cupola. These kinds are—or should be 
selected by their chemicel analyses, so as to form an 
iron of desired character, according to the work to be 
cast. In this work a knowledge of the chemical analysis 
of the several brands of pig iron is almost essential. 
Many large manufacturing concerns which operate foun- 
dries in connection with their business are now mixing 
their irons by analysis, and have made this a practical 
and a financial success, as has already been somewhat 
fully explained. This method means good material pro- 
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wagon. After the pig has been broken, the drillings are 
taken half-way between the centre and the outside, those 
from each end being kept separate, and pulverised in a 
mortar. One-fifth of each charge used in the analysis is 
taken from each sample. Thus, for a sulphur analysis, 
for which a charge of five grammes is taken, one gramme 
is weighed from each sample. If more than ten samples 
are to be taken, two separate analyses should be made, 
as itis not advisable to take less than one-tenth of a 
gramme from any one sample. 

When a mixture is to be made to meet a certain 
specification, great care is required in calculating the 
proper percentages for the cupola charge of different 
grades of pig and scrap iron, so that the mixture formed 
by their amalgamation will contain the specified percent- 
ages of the various elements. The details of the method 
of calculation are somewhat too long to be given here, 
but may be seen in the Foundry for April, 1901. The 
writer gives herewith an example of the melting card 





duced with few losses. In order to get the best prac- 
tical results under this method the foundryman must not 
only know the chemical composition of the pig iron, 
coke, limestone, &c., but must understand their relations 
one to another. 

To ensure success also it is essential that the chemist 
and cupola man work together in harmony, and aim at 
producing a good quality of casting at a low cost. Some 
authorities consider that the chemist should assume con- 
trol of the mixture, in addition to his analytical work. 
Others, however, consider that he should keep within his 
own field, making the analyses required, and leaving the 
mixing card to be made up by the foundry clerk or 
mixer. This leaves the cupola man free to attend to 
the management of the men and the physical manipu- 
lation of the iron. The best arrangement in any 
individual case will depend largely upon the qualifica- 
tions of the men concerned. 

When pig iron is bought on specification or analysis it 
is usually sampled in the railway wagons, test borings 
being taken from selected pigs and mixed together, after 
which an analysis is made which represents the average 
of the wagon load. Each load is then piled separately in 
the stock yard and numbered. For the purpose of sam- 
pling not less than ten pigs should be taken, selected to 
include those of close, medium, and open grain. Many 
works, however, consider six pigs sufficient for practical 
purposes, but certainly not less than six should be taken, 
even in sampling from the pile, when it is sometimes 
difficult to get at the pigs. The pigs are then broken in 
half, and a hole is drilled in the freshly fractured face. 
A flat drill is preferable, as a twist drill gives borings of 
different sizes, varying with the hardness of the iron. 
Mr. W. G. Scott, who is in charge of the extensive 
laboratory already mentioned, recommends that the 
samples should contain not less than 30 grammes by 
weight. 

The borings are passed through a forty-mesh sieve, and 
those which are retained are pulverised in an iron 
mortar, as uniformity in size is essential for good results. 
The borings are then thoroughly mixed by machine, 
which method Mr. Scott prefers to hand mixing, and the 
chemist then makes the analysis. 

An argument which is commonly used by those who 
oppose mixing by analysis is the lack of agreement be- 
tween the results of analyses of the same sample at 
different laboratories. Mr. H. E. Field, who has already 
been quoted on the subject of foundry metallurgy, dis- 
approves of the method of mixing the sample borings 
together, basing his objection on the above-mentioned 
variation between analyses. This he attributes to lack | 
of uniformity in the samples, and he considers that it is 
impossible to sufficiently mix any number of samples so 
that the small quantity taken for analysis will 
thing like an average of the lot. Where possible, he has 
an analysis made of each individual sample; but as this | 
is often impracticable, he adopted the following method, 
which he considers to be as accurate as the “ individual” 
method, being deficient only in that it does not show the | 
variation in the quality of the iron. 
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used, under Mr. Scott’s direction, in the foundry of the 
Case Threshing Machine Company. This, as shown by 
its heading, is the form used for the daily report of the 
melting, filled in for February 21st, 1901. 

The smaller form reproduced herewith represents the 
daily record of the cupola mixture, as shown by tests 
made from the three test bars cast with each heat. 
When the mixer prepares his mixing card on the pre- 


| vious day, he fills in an estimate of what will be the 
| chemical composition of the mixture. 


This is filed in 
the laboratory. Both the estimate and the actual 
result of the analysis are entered on the record sheet, 
as shown, so as to indicate the correspondence between 
the two. The hardness test represents the number of 
revolutions of a standard jin. twist drill in drilling to 
a standard depth of }in., the drill making 350 revolutions 
per minute, and having a pressure of 160 lb. 


Case THRESHING Macurne CoMPaANy, 
Chemical and Physical Laboratory. 
CUPOLA MIXTURE. 


Date of Heat, June 25th, 1901. 
Size of Test Bar, 


lin. by lin. by 12ia. 
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No.1 2420 010 O167 — — 251 Close 
No.2 2340 014 0149, — | 23,600 249 - 
No.3 2140 0-11 0°140 - 270 = 
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CHEMICAL ANALYSIS, 
Date of Test, June 26th, 1901. 
£ a | 
gi 38 fi si¢|s 
nor 4 3 4 4 FA 2 4 Estimate. 
*#';2/;3/ 9/86 
a = | 
No.1/ 1°78 0:092 Si. 1°64 8. 0°086 
No. 2 | 2°04 0°075 | — | Si. 1°91 8. 0°083 
No. 3 2°26 0°083 Si. 2°22 8. 0°078 





Scott, Chemist. 


It is held by some foundrymen that the blast furnaces 
should furnish not only chemical analyses but also 
physical tests of their pig iron after being re-melted in a 
smallcupola. These tests would give the tensile strength, 
deflection, contraction, chill, and fluidity. As castings 


Company Foundry, February 21st, 1901. 















































3 | Home | Foreign | Steel | _ Pig Pig | Pig Pig Pig | Pig | Pig 
© Wood, | Coke. Flux sane scrap. ecrap. | No. 375. | No. 650. | No. 862. No. 741. | No. 450. | No. 907. | No. 965. | Total 

a S. +4 a Si 2-00 Si. 2-00 Si. 0-05 | Si. 1-00 | Si. 1-80 | Si. 3-40 | Si. 2-15 | Si. 2-90 | Si. 4-25 | Si. 2-50 melt. 
o | 8 0-082 8. 0-10 | 8. 0-052 | 8. 0-055 | 8.0-045 | 8.0-025 8. 0-031 | S. 0-022 S. 0-048 | S. 0-061 | 

— SE ee ee ee ee =—_ SS Se ee ES EEE ! 

Bed 4 cord! 1800 -; — ~- -- oo - — 
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4, — | 425 1200 | 1200 | — | | 875 | — 200 | 175 | 350 ‘| 4000 
5 | 400 | —j{ 1200 | 1200 = = Th ee 2C0 175 350 4000 
6 | 375 | 100} 1050 | 1050 = 766 | — 175 153 | 306 No.2}, 3500 
7 | 875 | 100} 1050 | 1050 | 766 175 153 | 306 | eee et. Saae 
8 | 350 | 100) 1050 1050 — _ 766 | — 175 153 | 306 | trom 1} 3500 
9 350 | 100; 1050 | 1050 766 | — 175 153 | 306 | 3500 
10 350 | 100) 1050 | 1050 _ = ie} — 175 153 | 306 | 3500 

| | 

11 — | 350 |100| 787 787 | = 295 295 295 | 746 295 ‘| 3500 
12 — | 825 |100| 787 787 2H ee 295 295 295 | 746 295 3500 
13 325 |100| 787 | 77 | — | — 295 | 295 295 | 746 | 295 3500 
14 325 |100| 787 787 295 295 295 | 746 295 | 3500 
15) — | 300 |100| 787 787 | 295 295 =. 295 | 746 295 | 3500 
16, — | 300 | 100} 787 787 =< | - 295 295 a 295 | 746 295 ||No.3]| 3500 
17 — | 300 {100} 787 | 787 = 295 295 = 295 746 295 |[ iron }| 3500 
18; — | 800 |100| 787 | 787 = 295 295 = 295 746 295 | 3500 

19 300 | 100} 787 787 - 295 295 295 746 295 3500 

20 300 | 100} 787 | 787 = 295 295 = 295 746 295 | 3500 

= 300 | 100} 787 | 787 — 295 295 295 746 295 | 3500 

i = | 100 | —| 450 | 450 _ = 169 169 . 169 | 420 | 169 | 2000 

— |§ cord) 9250 {1600 | 19,907 19,907 700 | 2459 | 11,452 | 5498 | 1275 | 4529 | 10,860 | 44 | — | 80,000 

Satie offueltoiron ... 8°65 {No. 1 iron Si. 1°70 8. 0°085 Blast .... 12°75 m. 

B = Motels. de 2.30 p.m Estimated analysis; No. 2iron ... Si. 2°00 ... 8, 0°091 Remarks, ,, 13°25 m. 
jottom dropped |” 5.55 p.m. No. 8iron |.) Si,.2°50 |. $.0°384 Te 14:00 m. 


ss When the iron is received in railway wagons, he has | 
ve samples taken from each wagon, 
nearly as possible, 





representing, as | tests of pig metal would be of little use. 
the average fracture of the iron in the | properties are the more important, but, as already 


are never made from one brand of pig, however, such 
The chemical 





noted, it is not well to rely wholly upon makers’ tests. 

For testing the quality of the iron as run from the 
cupola, chemical analyses and physical tests of test bars 
are employed, but many foundries employ whatis known 
as Keep’s test or ‘‘ mechanical analysis,” invented by 
Mr. W. J. Keep. This consists in measuring the 
shrinkage of test bars cast in metal moulds, the measure- 
ment showing whether more or less silicon is needed to 
produce the standard shrinkage. This system of test is 
used also in England to some extent. It is founded upon 
Mr. Keep’s discovery that the shrinkage of a test bar 
varies inversely as the silicon content of the bar, the 
measure of shrinkage being thus practically equivalent to 
a chemical analysis for silicon. Itis also founded on the 
fact that the physical properties—aside from shrinkage 
and softness—are not wholly dependenit upon the chemi- 
cal composition of the casting. Mechanical analysis 
measures the physical properties of the iron, namely, 
shrinkage, strength, deflection, set, and depth of chill. 
Each foundry using the system fixes upon its best record 
as its standard. If the shrinkage is higher than this, 
more silicon is needed; if it is lower than the standard, 
less silicon is required, or more scrap may be used. 
Unlike chemical analysis, this method of “ mechanical 
analysis” measures the physical quality first, and the 
variation in shrinkage indicates what mechanical change 
is needed to more nearly approach the standard. Special 
apparatus is used for casting the test bars, measuring 
the shrinkage, and testing the dead load and impact in 
physical tests. While this system is extensively used, 
many foundries prefer to adhere to the ordinary method 
of making chemical analyses and physical tests. 


C.—SPECIFICATIONS FOR PIG IRON. 

To illustrate the extent to which the matter of 
purchasing pig iron on specifications has already 
developed, the writer presents the standard specifications 
prepared by Mr. W.G. Scott for the Case Threshing 
Machine Company, and adopted by many other foundries. 

Under these specifications we desire a good, clean iron, as free 
as possible from dross, kish, oxide, sand, &c. The per cent, of 
‘*sows ” must not vary to any great extent from the usual amount 
found in a strictly graded iron, according to the old fracture 
method. All grades of pigiron will be bought strictly by analysis, 
and must conform to the following specified per cents :— 


Foundry No. 1, 


Silicon must not be less than ... 2°50 per cent, 
Sulphur must notexceed ... ... ... ‘08 ,, 
Phosphorus should not exceed ... : ee 
Manganese should not exceed ... 50 Cy; 


Total carbon not specified 
The carbons will usually be between 3°00 and 4°50 per cent. in 
this grade. Any carof No. 1 foundry pig which shows on analysis 
less than 2°40 per cent. of silicon or more than 0°035 per cent. of 
sulphur will be rejected. 
Foundry No. 2. 


Silicon must not be less than 1°95 per cent. 


Sulphur must not exceed ..._... 04 yy 
Phosphorus should not exceed ... 7045 
Manganese should not exceed ... 70 yy 


Total carbon, not specified. 

The carbons in No. 2 will generally range from 2°90 to 4°20 pet 
cent. Any car of No. 2 foundry pig which shows on analysis less 
than 1°85 per cent. of silicon or more than 0°045 per cent. of 
sulphur will be rejected. (See Note.) 

Foundry No. 3. 
Silicon must not be less than 
Sulphur must not exceed ..._... 
Phosphorus should not exceed ... 
Manganese should not exceed ... 
Total carbon, not specified. 


The carbons in this grade will usually be between 2°50 and 
4°00 per cent. Any car of No. 3 foundry which shows on analysis 
less than 1°25 per cent. of silicon, or more than 0°055 per cent. of 
sulphur will be rejected. 

Note.—It is distinctly understood that all grades of pig iron 
will be bought according to analysis and not by fracture. As we 
mix by analysis in the foundry, it necessarily follows that the pig 
iron should be according to specifications ; furthermore, if we 
accept an iron as No, 2 which fails to fill the No. 1 conditions, we 
might eventually be overstocked with No. 2 and be unable to get 
the results aimed at in the cupola mixture ; consequently, an iron 
sold as No. lor an; other specified grade, will be rejected if not 
strictly within the specifications for said grade. 

When a car of pig iron is received it will immediately be sampled 
by an experienced man—professional sampler—who will select a 
certain number of pigs from different parts of the car, which, 
according to his judgment, shall represent the average quality of 
the iron. These pigs will be broken, and drillings taken from the 
face of the fracture will be sent to the laboratory for a chemical 
analysis. The analysis will decide the acceptance or rejection of 
the iron. In case of dispute, the furnace or the seller shall have 
the right to re-sample the iron in conjunction with the buyer, each 
to select five pigs. 

Drillings from the ten pigs, after being well mixed, will be divided 
into three different samples, one lot to be analysed by the furnace, 
one by our laboratory, and one by a disinterested chemist, agreed 
upon by the parties in dispute. The two analyses nearest alike 
will be accepted as the proper chemical composition of the iron. In 
all chemical work relating to pig or cast iron, it is understood that 
the standardised drillings furnished by the American Foundry- 
men’s Association are to be used as ‘‘ standards.” 

The following chemical methods are used in our laboratory, 
viz.:— 

Silicon.—Drown’s method. 

Sulphur.—Evolution and titration with iodine—volumetric—as a 
rapid method, and oxidation method—gravimetric—in all cases of 
dispute. 

Phosphorus.—Emmerton’s method for rapid work, and the 
‘Molybdate Magnesia” method for very accurate determinations. 

Manganese.— Deshay’s or the colormetric method for rapid work, 
and the ‘‘ Acetate Process” for extremely accurate work. 

Carbons.—Carbons are worked by the colormetric and combustion 
methods, 

In case of dispute, check analyses are made by gravimetric 
methods. 

Silver grey or silicon pig.—Under this specification we expect 
a pig iron medium high in silicon and not too low in graphitic 
carbon. This iron is to be used as a softener. 

Silicon must not be less than 3°00 per cent, 
and should not be more than... 5°50 


1°35 per cent, 
GO s 
” 


*80 
“90 


Sulphur must not exceed ... ... “4s, 
Phosphorus should not exceed ..._ ... ~<a 
Manganese should not be less than... “30 ,, 
Total carbon should not be less than... 2°50  ,, 


Any car of this iron, showing on analysis less than 3°00 per cent, 
of silicon, or more than 0°055 per cent. of sulphur, will be rejected, 





Ferro-silicon pig iron.—Under this specification we prefer a pg 
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‘iron with about 8°00 per cent. silicon. The general range for 
silicon in this grade is from 6°00 to 12°00 per cent. 
Silicon must not be less than ... ... 7°00 per cent. 
or more than .. eee 
Sulphur must notexceed ... .. ...  * ” 
Manganese not specified. 
Total carbon not specitied. 

As arule the graphitic carbon will be low, varying from 3°00 to 
0°50 per cent. Manganese may occasionally vary from 0°20 to 
3°0) per cent. or more. Cars wil] be rejected which show less than 
6°00 per cent. of silicon, or more than 0°045 per cent. of sulphur. 

Manganese pig (manganiferous iron).—In this specification we 
desire an iron of from 1°00 to 2'50 per cent. manganese. The 
ordinary No. 1 pig iron, running about 1°50 per cent. in man- 
ganese, will fill all the conditions required. 


Silicon should not be less than ... 2°50 per cent. 
Sulphur must notexceed ... ... ... ‘O4 ,, 
Phosphorus should not exceed ... ... ‘70 ,, 
Manganese must not be lessthan ... °90_,, 


Carbon not specified. 


Asa rule, the higher the manganese the greater the proportion 
of combined carbon. 

Combined carbon may range from 0°30 to 3°00 per cent., while 
the graphitic carbon may vary from 0°40 to 3°50 per cent. 


Nore.—A few remarks on manganiferous irons may help to 
define the dividing line between the o-dinary foundry pig and the 

lar manganese iron. 

Manganese pig is an ordinary iron made from ore containing 
somewhat more manganese than the regular foundry irons ; it will 
run from 0°80 to 3°50 per cent. in manganese. It is added to 
foundry pig, in cupola practice, to raise the combined carbon, 
thereby increasing the strength. In a measure it neutralises the 
effect of sulphur, removes excess of gas and prevents blow-holes. 
It must, however, be used with caution, as a low silicon and carbon, 
with high manganese, gives hard iron and alters the shrinkage. 

Spiegel iron is used mostly in steel making. It is supposed to 
contain from 10 to 25 per cent. of manganese, but some authorities 
place the range from 3°50 to 20 per cent. 

Ferro-manganese contains from 25 to 90 per cent. of manganese. 
Most of the ferro-manganese on the market runs about 80 per cent. 
of manganese. With 80 per cent. of manganese present, there is 
not much room for iron. The metal, however, usually contains 
sulphur, phosphorus, carbon, and silicon. In cupola practice the 
amount of ferro-manganese used is generally very small, conse- 
quently the effect of the other metalloids is not great. 

Manganese has a tendency to keep the carbon in the combined 
form ; hence it lowers the graphitic carbon, thereby reducing the 
deflection. It neutralises the effect of sulphur by reducing red- 
shortness, and indirectly offsets the cold-shortness or brittleness 
caused by high phosphorus. 

In foundry practice, the more manganese present in the pig the 
more silicon and graphitic carbon required to produce soft castings. 
For chill mixtures, where great toughness is required, a pig with 
2 per cent. manganese and less than 1 per cent. silicon is a 
desideratum. 

Malleable Bessemer pig.—This specification will cover both 
the “common” and “straight” malleable Bessemer. When 
‘straight ” Bessemer pig is specified, it is understood that the 
phosphorus is not to exceed 0°10 per cent. Straight Bessemer 
with 1:00 to 1°50 per cent. of silicon, about 0°60 per cent. manga- 
nese, under 0°11 per cent. phosphorus, and below 0°04 per cent. 
sulphur, will be satisfactory. In ‘‘common” Bessemer the follow- 
ing limit will be specified :— 

Silicon may rangefrom ... ... 0°70 to2°10 percent. 
(Silicon of — per cent. preferred. ) 


Sulphur must not exceed 045 per cent, 
Phosphorus must not exceed ea = 
Manganese may range from 0°30 to 1°20 Ss 


(Manganese of — per cent. preferred.) 
Total carbon should notexceed... ... ... 3°75 percent. 


As arule, the combined carbon will vary from 0°30 to 1°30 per 
cent., and the graphitic carbon from 3°45 to 1°80 per cent. 

Preferred figures will be marked in red ink, and when specified, 
we expect to get an iron not varying more than 0°10 per cent. 
either way. When no preferred figure is specitied, the silicon and 
manganese may be anywhere within the above limits. The iron 
will be rejected if the analysis shows more than 0°05 per cent. of 
sulphur, or more than 0°18 per cent. of phosphorus, 

Charcoal irons.—Charcoal iron differs from coke iron mainly in 
regard to the carbon. The graphitic carbon appears to be in a 
finer state of division, and when changed into the combined form 
it produces a closer grain and stronger metal than does a coke iron 
with the same amount of total carbon. It is especially adapted to 
chill work, and by regulating the amount of silicon and carbon, it 
is possible to get any desired chill. 

The sulphur, phosphorus, and manganese are quite constant in 
charcoal iron ; the silicon and carbon vary to a decided degree, 
and these two elements will govern the various grades. 

Graded according to fracture, there are usually seven distinct 
grades, designated by letters and numbers, and in some cases 
branded as soft, foundry, medium, high, low, &c.—high and low 
referring to carbon. 

Charcoal iron ranges in silicon from 0°30 to 3°00 per cont. The 
total carbon will run from 2°50 to 4°50 per cent., in some cases 
even higher. 

In this specification we shall not specify any grade or number, 
but will ask for ‘“ preferred” per cents. as follows :— 


Silicon, general total range... 0°30 to 2°75 per cent. 
(Silicon of — per cent. preferred. ) 
Sulphur must not exceed ... ... ... ‘025 per cent. 
Phosphorus must notexceed ... ... °25 = 
Manganese should not exceed ... ... ‘70 as 
Total carbon, general range... 2°50 to 4°50 am 
(Carbon of about — per cent. desired.) 


Preferred figures to be marked in red ink. 

Low carbon will be understood to closely approximate 2°50 per 
cent.; medium carbon as 3°50 ; and high carbon as 4°50 per cent. 
or above, 

NotE.—Charcoal iron gives a chill in accordance with the 
amount of silicon present, the other constituents remaining con- 
stant, or nearly so, 

The following table is approximate, but near enough to give 
some idea of the effect of silicon on the carbon, 


0°30 per cent. silicon is equivalent to 1pin. chill. 


” ” ” Im, 55 

‘2 ” ” ” gin. ,, 
“70 ” ” ” qin, ” 
1°00 ” ” ” din. ” 


Above 1°00 per cent. a chill may be induced by increasing the 
sulphur, or by altering the amount of manganese and carbon. 

With manganese at 0°50 per cent. and sulphur at 0°095 per cent. 
in a mixture, the castings will take on a decided chill even with 
medium high silicon. 

Sulphur increases, silicon diminishes, manganese toughens cr 
stiffens, and phosphorus remains neutral in regard to chill. 

A high carbon wil] give a hard, shallow chill, while a low 
carbon gives a soft but deeper chill. 

Chill is governed to a great extent by the cooling of the 
molten iron, different results being obtained by pouring against 
a large or small surface chill plate ; also in pouring horizontally 
or vertically against the chill, A reverberatory furnace gives 


vetter results than a cupola in chilled work, due to the different 
effect on silicon. 











Phosphoric pig iron. — Phosphoric iron is used almost exclu- 
sively for small thin castings, where great “fluidity” is desired. 
A very fluid iron is essential in thin work, as it fills every part of 
the mould and gives a clear solid casting. 

Iron high in phosphorus is very weak and brittle under impact 
—shock—consequently, it cannot be used where great strength is 
required, With high silicon and a high graphitic carbon, the 
phosphorus may rise to 1°00 per cent. in the casting, but in chilled 
work with low silicon and much combined carbon, the phosphorus 
must be kept below 0°30 per cent. 

_This specification calls for an iron within the following limits, 
viz.:— 

Silicon must not be less than... 

(A higher silicon 

Sulphur must not exceed... 


«» . 1°50 per cent. 
preferred.) _ 
eee eee “Uo ” 


Phosphorus should not be below . . 1:00 os 
Manganese may range from ... 0°30 to °90 ” 
Total carbon should not be below... ... 3°00 as 


Any car of iron showing on analysis more than 0°06 per cent. of 
sulphur, or less than 0°90 per cent. of phosphorus, will be rejected. 








THE INSTITUTION OF MECHANICAL ENGI- 


NEERS. 


THE adjourned discussion on the second report of the Gas 
Engine Research Committee re-opened on Friday evening 
last with a discourse by Professor Callendar on the measure- 
ment of high temperatures. One of the most important 
points brought out, he said, by the experiments conducted 
by Prof. Burstall was the effect which the cooling action of 
the walls had upon tbe cycle taking place in the cylinder, 
and how the elementary theory of the gas engine was modi- 
fied by this fact. The reporter had come to the conclusion 
that certain phenomena presented by his experiments 
could be best accounted for by supposing that the mixture 
had a variable specific heat. But the figures which he had 
used were open to the gravest doubt. They had been 
arrived at in a very simple manner. The apparatus em- 
ployed was very similar to a gas engine. The gases to be 
examined were exploded in a cylinder, but allowance had 
to be made for the cooling effect of the walls. He did not 
think the correction had been properly applied, and he was 
consequently of the opinion that the figures taken for 
specific heat was too high. 

Some years ago he—Professor Callendar—had attacked 
a similar question, the measurement of temperature in a 
cylinder, in somewhat the same way. His experiments 
were, however, on a steam engine. They were described 
in a paper read before the Institution of Civil Engineers 
in 1897. The thermometer he used was of a different 
form to Professor Burstall’s. It consisted of a short 
piece of stout glass tube through which four stout 
platinum leads passed. At one place there was a sharp 
constriction in the tube which was employed to hold 
packing and fasten the tube in the gland. Loops of thin 
platinum wire, ;g55in. diameter by lin. long, connected 
the inner ends of the platinum leads in pairs. The 
difficulties he had to face were not so great as 
those with a gas engine, where it was necessary, 
on account of the shock of explosion, to use 
a thicker wire, and where the higher temperatures 
involved and the possible contamination of the wire by 
carbon increased the chances of error and breakdown. It 
was also of more importance that the thermometer 
should be very sensitive in the gas engine than in the 
steam engine, because the time in which the temperatures 
had to be measured was shorter. He had found that the 
lag in a fine wire was not very great, and that it varied 
inversely as the diameter squared. But one of the most 
important questions is whether the wire ever actually 
reaches the temperature of the gases? It had to be 
remembered that although the wire was receiving heat 
from the gases, it was radiating heat at the same time to 
the walls. He then went on to show that the radiation 
loss varies as the fifth power of the temperature. It was 
not, therefore of great importance in a steam engine, 
being only between 3, and ,}, times less than 
the rate of conduction, but in the gas engine 
the much higher temperatures would greatly increase 
the result. Referring to the fact that the platinum wires 
were sometimes fused in the gas engine, he showed that 
a sufficiently thin platinum wire can be fused in an 
ordinary Bunsen flame. He had a pyrometer in which 
two wires of different diameter, sg55 and zj55 diameter 
respectively were coupled differentially, and being con- 
nected with a recording instrument, should have shown 
that the thinner wire got hotter than the other. Unfor- 
tunately a short circuit had established itself, and the 
desired effect could not be demonstrated. It was pos- 
sible by experiments in this manner to measure tempera- 
tures above the melting point of platinum. The radiation 
from the thick wire was so rapid that the fusing tempera- 
ture was not reached. 

He knew of no wire or alloy better for temperature 
measurementthan pure platinum. Referring to the thermo 
couple suggested by Professor Threlfall, he thought it might 
be possible touse it if sufficiently thin wires were employed. 
But the available power was very small, from ten to fifty 
times less than by the resistance method. Trouble, too, 
would be experienced by the difficulty of applying the 
radiation formula due to the variability in the size of the 
junction. But-for the purpose of measuring the tem- 
perature of the walls it was admirably adapted, as the 
temperature could be taken at any desired point near 
the walls or in the thickness of them. It was, how- 
ever, necessary that the galvanometer employed should 
b2 exceedingly sensi- 
tive. 

Mr. MacFarlane Gray 
said he would like to 
explain the meaning of 
the expression p.v.1*3*4 
= const. No man can 
grasp that power. He 
might understand a square or a cube, but a power like 
that could not be grasped. All it means is this, that the 
shaded portion in the diagram is *324, and the unshaded 


























portion is 1; that is, the shaded portion is +824 of the 
plain part. Rankine first cmidenk: it this way. 

Professor Capper referred to the fact that Professor 
Burstall had given them a better fact to account for 
certain phenomena than the supposition, in which no one 
really believed, that after burning took place. He had 
found by calculation that the assumption of variable 
instead of constant specific heat, was sufficient to more 
than account for the effect called after burning. He also 
observed that the experiments did not appear to point 
conclusively to the value of compression. 

Mr. Rigg showed an old self-recording indicator made 
in 1859, for attachment to a steam engine. He explained 
its use in greater detail at the end of the meeting. 

Mr. Goodchild, of Derby, introduced the practical and 
commercial, as opposed to the physical and theoretical, 
elements into the discussion. He asked for further 
information about the setting of the valves, as he 
pointed out it was possible to increase the effi. 
ciency of the engine by opening the exhaust one. 
tenth earlier before the end of the stroke. Referrin 
to Table VII., he said that the chosen tests did 
not show anything with regard to compression and 
thermal efficiency. The engine, judged by the size of the 
cylinder, was only working at about half its capacity. If 
the engine was being used commercially the highest 
brake horse-power possible would be taken. He went on 
to show that the thermal efficiency rises in proportion to, 
but not regularly with, the brake horse-power, and was 
of the opinion that moderate compression with a rich 
charge was quite as economical as a weak charge and 
high compression. He was in favour of the former, both 
because there was less chance of pre-ignition, and because 
the first cost of the engine was less. He criticised some 
of the mechanical arrangements, particularly the propin- 
quity of the air inlet to the exhaust, which accounted 
probably for the high-suction temperature. 

Mr. W. W. Beaumont followed, also on somewhat the 
same lines. He thought that even if it was not possible 
to use an engine of modern design for the experiments it 
might have been run under modern conditions, and by 
those who knew how to run it at its best—the gas engine 
builders. The value of the experiments depended upon 
the way in which the engine, regarded as a tool, had been 
used. He supported his contention with several points 
taken from the paper, and suggested that in future 
experiments re speed and higher compressions 
should be used, and he thought that the engine, with all 
respect for the experimenter, should not be run to see 
how badly an engine could be made to work. 

Professor Burstall, in replying to the discussion, said 
that the Committee were quite aware that the engine was 
not the best that they could have used. But they 
had to take what they could, as the makers when 
approached had refused either to sell or lend an engine. 
In future, however, the experiments will be conducted on 
an engine of 150 horse-power of the most up-to-date 
design. It was possible to procure this because the 
generosity of an American citizen had enabled Birming- 
ham University to expend more money onits engineering 
laboratory. Referring to Professor Callendar’s remarks, 
he was not aware of the relative losses between conduc- 
tion and radiation, but could quite see how they would 
affect the result. He has not claimed that his results 
were accurate. He believed that there was a constant 
lag in the wire, and he could not say that it ever reached 
the temperature of the gas. He had used platinum-irridium 
wire drawn to ;gyqin., but did not know what the readings 
meant; he hoped, however, to find out, and use it in the 
new engine. Replying to Mr. Goodchild, he stated that 
the set of the valves was constant, and that the exhaust 
opened at 95 per cent. of the stroke. He had not worried 
about mechanical efficiency. The experiments had been 
conducted on research lines only. The new engine will 
be coupled to a dynamo and load applied by throwing in 
resistances. He admitted that the junk ring was not 
desirable, but there was no other method possible. The 
temperature measurements were purposely taken without 
the junk ring in use. He saw no objection whatever to 
the inlet being near the exhaust, and it would be so in 
the new engine. The Otto cycle only would be tried, as it 
was the only cycle which was commercially of import- 
ance. The problem he would face in the future was the 
direction in which the efficiency of the gas engine was to 
be improved. The question of governing, of the mixture, 
of scavenging, and so on, would be looked into. So far 
he had arrived at one conclusion, viz., that the proper shape 
for a gas-engine cylinder was perfectly plain walls and a 
flat bottom, so that there should be the minimum surface 
for the maximum content. The valves and so on should 
be placed in the bottom, but pockets, and anything 
which could increase the surface exposed, should be 
avoided. 

The meeting concluded with a vote of thanks, and the 
announcement was made that a paper on ‘ Balancing 
of Locomotives,” by Professor Dalby, would be read on 
November 15th. 

The names of Mr. Humphrey and Mr. Dugald Clerk 
have been added to the list of the members of the Gas 
Engine Research Committee. 








INSTITUTION OF ELECTRICAL ENGINEERS.—It is announced that 
the annual dinner of the Institution of Electrical Engineers will be 
held in the Grand Hall of the Hotel Cecil onthe evening of Monday, 
December 9th. 

SHEFFIELD Society OF ENGINEERS AND METALLURGISTS.—This 
Society opened its session on November Ist in the Technical 
Department of the University College, under the presidency of 
Professor Ripper, M. Inst. C.E. A lecture on silver alloys was 
delivered by Mr. E. A. Smith, A.RS.M., of the Sheffield Assay- 
office. The paper was illustrated with lantern slides, while 
examples of seamless tubes, patterns of wires, silver forged blades 
and spoons, and stamp work were exhibited. Mr. Smith stated 
that it spoke well for Sheffield firms that supplied standard silver 
to the trade that the averagequantity which had failed to the 


Hall was in the last ten years below half an ounce per 10,0000 
assayed, 

















Nov. 8, 1901 


THE ENGINEER 


475 








——— 
———_-_” 


FRENCH ALCOHOL MOTOR CARS 














PEUGEOT POSTAL WAGON 


GILLET FOREST LORRY 











orn 


NANCEIENNE LORRY 


ALCOHOL MOTOR CAR TRIALS IN FRANCE. 





Tur use of internal comoustion engines running with 
light oils has made astonishing headway since the intro- | 
duction of automobilism gave special importance to the | 
lightness and efliciency of this class of power mechanism. 
Now that the weight of small high-speed engines has been 
reduced to something like 22 lb. per horse-power. and the 
consumption of spirit rarely exceeds a pint per horse- 
power per hour, they are finding a very wide field of use- 
fulness for industrial purposes, such as driving small 
dynamos, pumps, and light machinery of all kinds; and 
as the demands for spirit are growing enormously, 
the Governments of Germany and France have been 
making special efforts to benefit native industry by 
encouraging the use of alcohol instead of rectified petro- 
leum. While in Germany very encouraging results seem 
to have been obtained with alcohol, and large engines, 
of which an example was shown by Koerting at the Paris 
Exhibition last year, are being built to run with this 
spirit, the progress in France has been greatly impeded 
by the heavy excise duties which considerably increase 
the cost of alcohol. It is only during the past two years 
that any serious attempt has been made to give promi- 
nence to this question by organising trials of motor 
vehicles using this spirit. The first trials were held 
between Paris and Rouen, and in the spring of the 
present year further trials were organised from Paris to 
Roubaix, and later on another test was carried out under 
the auspices of the Société des Agriculteurs de Meaux, 
when the vehicles ran from Paris to Braine with pure 
alcohol. All these trials gave roughly the same results, 
that is to say, the consumption of pure alcohol was 
found to be a quarter or a third more than the con- 
Suinption of petroleum spirit, while there was very 
little difference between petrol and alcohol carburetted | 
With 50 per cent. of benzol or benzine, a by-product of | 
the coke ovens. In Germany it is claimed that good | 
results are obtained with 80 per cent. of alcohol and 20 
per cent. of benzine, but the French automobilists have | 
been trying to adopt 75 per cent. of alcohol, which they | 
ave now almost entirely abandoned in favour of an | 
equal mixture of alcohol and benzine. The trials have | 
proved that this last mixture gives appreciably the same | 
meheey as petroleum spirit, and the only thing that | 
— in the way of its general adoption is the question | 
a Peee. So far as concerns pure alcohol, it is doubtful | 
bg ether, under the present fiscal régime, the price can | 
e brought down below that of petrol, but carburetted | 


alcohol is alread nit 5 : ‘ | 
win already supplied at 45 centimes the litre, | 


~ fj 
‘ton Se 
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and in Paris the suppression of the octroi duties on the 
spirit has made it cheaper, though the margin is not 
sufficiently great to warrant automobilists in giving it a 
preference. Apart from the question of price, motor users 
objected to alcohol on the ground that the non-volatile 
ingredients, which were employed to ‘“ denaturise ” 
alcohol, caused trouble with the valves. There was 
undoubtedly a great deal of trouble in this reepect so 
long as the State insisted on the spirit being denaturised 
with green malachite, but during the past year much 
greater latitude has been given in the choice of ingredients 
for rendering alcohol unfit for human consumption, and 








NANCEIENNE CARRIAGE 


some time ago a competition was opened for the invention 
of a process of denaturising alcohol, which would render 
any separation of the spirit from its ingredients impossible, 
at the same time that it would not impair the efficiency of 
alcohol as a fuel for motors. We are not aware that this 
competition has had any definite result, but a great 
improvement has certainly been carried out by using 
methylene with a small admixture of heavy benzol. 
Complaints as to alcohol burning on the valves are now 
extremely rare, and in the Paris-Roubaix trials we were 
able to see that after the vehicles had run about 170 miles 
the valves were as clean as if they had been using 


| petroleum spirit. 


While recognising that there were great possibilities in 
the economy of carburetted alcohol, automobilists were 
disposed to wait until Government came to their assistance 
by reducing the excise duties on the spirit, so that it 


PANHARD AND LEVASSOR 











LORRY 


That Government intends taking some measures to 
facilitate the use of alcohol is clear from the proposal 
which is now before the French Parliament for making 
the refining of petroleum a State monopoly, and as at the 
same time all attempts to get a diminution of excise duties 
have failed, it would seem as if the object of Government 
in taking over the refining of petroleum is to suppress a 
competition which might prove dangerous to the relatively 
more expensive alcohol. All future legislation, however, 
is likely to depend upon the results of the trials being 
carried out by the Minister of Agriculture. The Minister 
finds that with the agricultural industry in a state of 
collapse, through the enormous depreciation of produce, 
the only way of reviving its prosperity is to open up an 
unlimited source of consumption for alcohol. He has 
accordingly organised a show of motors, automobiles, and 
lighting and heating appliances which will be opened in 
the Grand Palais in Paris on the 16th instant. There will 
be three classes of fixed motors according to power, 
motors for navigation, portable motors, four classes of 
motor carriages, industrial vehicles, and carburetters. 
A very exhaustive series of tests are being carried out 
with the motors and automobiles. In the motors the 
points considered are the regularity and smoothness 
of running, the working of the motor under variable loads, 
the ease of starting and ignition, the construction, sim- 
plicity, economy of up-keep and lubrication, and the 
utilisation of alcohol, which is obtained by multiplying 
the quantity of alcohol consumed per effective horse- 
power by the percentage of carburising ingredients in the 
spirit, so that, all other things being equal, the competitor 
has every advantage in employing alcohol as pure as pos- 
sible. For these different factors the highest possible 
number of points is 200. In the road trials the maximum 
number of points for the consumption per kilometre ton 
and the “ good utilisation” of alcohol as indicated above 
is 100, and in addition 60 are accorded for the working 
of the vehicle, ease of starting, and the consumption of 
water and lubricating oil, and 40 points for the con- 
struction of the vehicle, its solidity and accessibility, ease 
of repairs, convenience of loading and unloading, and the 
efficiency of the brakes. The road trials lasted three days, 
each day being devoted toa separate class of vehicle. 
The cars ran from the Porte Maillot to the sewage farm 
at Achéres, where the consumption for the 25 kiloms. 
was taken, and after being weighed the vehicles were 


| sent at full speed over the level roads of the sewage farm 
| for a distance of 15 kiloms., when the consumption was 


about the same figure as rectified petroleum, | might be employed to advantage in the place of petrol. | total distance to 100 kiloms. 


again measured. In the afternoon the cars returned 
to Paris by a circular route, which brought up the 
On the first day the 
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motor cycles and voiturettes took vart in the trials, 
and of the seventeen competitors all but a motor 
cycle and a light carriage completed the course. In 
the absence of any data as to the weight of these 
vehicles, which will not be made known until the 
publication of the judges’ report, it is impossible to 
give any exact idea as to how the consumption of alcohol 
works out in comparison with petrol, but in the case of 
the sixteen carriages that competed on the following day, 
some of the results are much more conclusive. Of these 
only three used pure alcohol, two Bardon vehicles, 
weighing respectively 1500 kilos. and 1200 kilos., and 
propelled by engines of 8 and 5 horse-power, and a Vilain 
carriage with a 6 horse-power motor. The two former 
consumed 18°194 litres and 12°267 litres of pure alcohol, 
while the consumption of the Vilain carriage was 12 litres. 
The only car to usea 75 per cent. mixture was a 10 horse- 
power Mors, weighing 1272 kilos., but there is an obvious 
error in the reported consumption between Paris and 
Achéres, which can only be rectified by the judges’ report. 
During the 15 kiloms. speed test the consumption of the 
Mors was 3°780 litres, as against 2°160 litres of pure 
alcohol in the Bardon of nearly the same weight, but 
while the Mors covered the distance in 18 min. the Bardon 
took 31 min., and it is well known that speed can only be 
obtained at the expense of fuel. Among the vehicles 
using a 50 per cent. mixture of alcohol and benzine, the 
Gillet-Forest, weighing 800 kilos. and propelled by a 
motor of 7 horse-power, consumed 8°240 litres; a 
Delahaye, weighing 1220 kilos. and driven by a motor of 
74 horse-power, consumed 10-270 litres ; a Société Nan- 
ceinne, weighing 1240 kilos. and propelled by a motor of 
10 horse-power, consumed 11:785 litres; and two Gob- 
ron-Brillie cars, weighing 1745 kilos. and 1525 kilos. and 
driven by motors of 10 horse-power, consumed 14°370 
litres and 17°516 litres respectively. 

From the point of view of economy in working cost, 
special interest naturally centres in the industrial vehicles, 
since it is obvious that when the agriculturist can profit- 
ably produce his own alcohol he will have every incentive 
to employ motors and motor vehicles for all power and 
traction purposes. In this respect, indeed, the success of 
alcohol is very closely bound up with the success of the 
motor car industry in countries where the agricultural 
spirit becomes a leading national product. There were 
seven heavy vehicles taking part in the trials—a Gillet- 
Forest lorry, two Panhard et Levassor vehicles, a Peugeot 
postal wagon, a Bardon vehicle, a Société Nanceienne 
lorry, and a de Dietrich lorry. The Gillet-Forest lorry 
is propelled by a single-cylinder horizontal motor of 
7 horse-power placed in the fore part of the vehicle. The 
engine shaft carries at one end the fly-wheel and at the 
other end a bevel toothed wheel, which gears into a 
corresponding wheel of larger diameter on a shaft parallel 
with the cylinder and carrying the friction cone. This 
shaft has a ball regulator hinged to a cam of special form 
sliding on the shaft, and against the side of the cam 
presses a small roller held in a fork attached to one end 
of a rod, the other end acting on a tappet which opens 
and closes the exhaust valve. When the motor is run- 
ning normally the roller is against the largest diameter 
of the cylindrical cam and the exhaust valve opens freely 
to allow of the expulsion of the burnt gases, but as the 
speed augments and the regulator drives forward the cam, 
the lessening diameter causes the roller to move towards 
the cam, and the tappet at the other end of the rod 
presses against the exhaust valve with more or less force, 
so that the burnt gases are only partially expelled. As a 
greater or smaller quantity of burnt gas is left in the 
cylinder, the amount of fresh gas admitted is correspond- 
ingly limited, and as the force of the explosion diminishes, 
the regulator pushes back the cam and the pressure on 
the exhaust valve is released. There is thus no liability 
of the engine racing, and as only the exact quantity of gasis 
admitted forthe work being done, the system is economical. 
The galet is also operated independently bya lever. The 
transmission consists of trains of fixed and sliding wheels, 
which are arranged for three speeds and reversing, and a 
universal jointed shaft which gears on the differential on 
the rear wheel. The axle and differential are contained 
in a long gear case which takes some of the load strain 
off this part of the vehicle. The Gillet-Forest lorry 
weighed 940 kilos. and carried a load of 742 kilos. Its 
time for the 100 kiloms. was 4h. 8 min., and the con- 
sumption of 50 per cent. of alcohol and benzine 12°922 
litres. The Panhard et Levassor lorries showed no 
modification upon a type of mechanism which is too 
well known to need description. One of them, weighing 
1020 kilos., and carrying a load of 913 kilos., without 
counting the driver and observers, was propelled by a 
6 horse-power motor, and the other, weighing 2300 kilos. 
and carrying a load of 2340 kilos., was driven by an 
8 horse-power motor. The former took four and a-half 
hours for the journey and consumed 11 litres of 50 per 
cent. alcohol, and the heavier car, through mistaking the 
road, occupied nearly nine hours, and its consumption was 
85°540 litres. 

The Peugeot postal van is of the type which has 
recently been put into service by the Paris postal depart- 
ment, who are following the example set by the Minister 
of Agriculture, and are using nothing but alcohol. The 
Peugeot Company also inform us that all its industrial 
vehicles are now running with this spirit. As in most 
of the new cars they are turning out the makers have 
abandoned the old arrangement of placing the motor at 
the rear, and the two-cylinder horizontal engine is fixed 
in front. This necessitates a slight modification in the 
transmission, as the power is now taken from the crank 
shaft to the countershaft by a chain running on small] 
pinions of the same diameter, and another chain passes 
thence toa large wheel on the rear axle by the side of the 
balance gear. The change speed gear and other mechani- 
cal features are the same as in the older types of Peugeot 
vehicles. Propelled by a 7 horse-power motor, the postal 
van weighed 720 kilos. and carried a load of 204 kilos. It 
took 4h. 20min. to cover the 100 kiloms., and the total 
consumption of 50 per cent. alcohol was 10°855 litres. 








The lorry of the Société Nanceienne, of Nancy, is con- 
structed with a motor upon the Gobron-Brillié system, 
which, as is well known, is composed essentially of two 
vertical cylinders and four pistons, the two lower piston- 
rods being connected direct with the crank shaft and the 
upper ones joined with a cross piece, at the ends of which 
are rods connecting with the crank shaft. The feature of 
this arrangement is the admitting of the gas mechanically 
in exact quantities between the pistons, so that only just 
enough is consumed to produce the desired effect. The 
transmission is by spur wheel change speed gearing and 
a long chain from the countershaft which crosses over a 
whee! on the rear axle. The mechanism is very compact, 
so as to concentrate the dead weight as much as possible 
on the front axle, and thus ensure a more equal distribution 
of the full load. The lorry of the Société Nanceienne was 
propelled by a 10 horse-power motor, and its weight was 
2500 kilos. and the load carried 3377 kilos., or more than 
four tons including the passengers. The time taken to 
cover the 100 kiloms. was seven hours, and the consump- 
tion of 50 per cent. alcohol was 26°221 litres. The only 
vehicles using pure alcohol were the Bardon and De 
Dietrich, the former being fitted with a 6 horse-power 
horizontal motor, with the two cylinders placed trans- 
versely and the piston-rods working on one crank shaft. 
The weight of this vehicle was 968 kilos., and the load 
carried was 472 kilos. The Bardon lorry took 4h. 17 min. for 
the journey and the consumption of pure alcohol was 12 
litres, so that this really compares very favourably with the 
most economical vehicles using carburetted alcohol. The 
9 horse-power de Dietrich, however, was far from giving 
equally good results with pure alcohol. Its weight was 
1340 kilos., and load 1056 kilos., and taking 6 h. 25 min. 
to cover the course, it consumed 70°374 litres. 

In one or two instances it will be noticed that, contrary 
to the usual experience, which seems to open up little 
prospect of pure alcohol coming into successful competi- 
tion with petrol, the consumption is relatively low, and it 
remains to be seen whether this is to be attributed to 
any special design of the motor. The advocates of pure 
alcohol have always maintained that this spirit can only 
give a high efficiency by being burnt in specially-con- 
structed engines; for not only must it be admitted in 
larger volume, but, owing to its longer expansion, there 
must be a higher ratio of piston stroke to the internal 
diameter of the cylinder. The question of compression 
is also a matter upon which opinions differ, but the old 
idea that high compressions are necessary seems to be 
giving way before the difficulties arising from the con- 
densation of alcohol on the cylinder walls. Whether or 
not pure alcohol can be burnt economically in special 
motors, it is certain that there will be no advantage in its 
use until the spirit can be supplied much more cheaply 
than at present ; and it is for this reason that nearly all 
the automobile firms are preferring the 50 per cent. 
mixture, which, they say, works equally well in their 
ordinary motors as petroleum spirit, though here, again, 
the longer expansion gives an advantage to the motor 
with a longer piston stroke. The carburetters are natur- 
ally responsible in a large measure for the proper con- 
sumption of alcohol, aad special carburetters have been 
introduced which, however necessary they may be 
for pure alcohol, do not seem to be_ indispens- 
able for the carburetted product, for most of 
the makers are using their old carburetters, and take no 
other precautions but to give a richer mixture of spirit 
and air. Care must also be taken to keep the carburetter 
at a sufficiently high temperature, and this is the reason 
why motors usually start less easily with alcohol than 
with petrol. That the carburetter counts for less than 
was formerly supposed in the economy of carburetted 
alcohol is seen in the fact that the best results have been 
obtained equally with all the different systems, whether 
surface, pulverisation, or mechanical distribution. The 
Delahaye motor has done well with the first type, the 
Bardon and Georges Richard with the second, and the 
Gobron-Brillié and Vilain with the third. Much more 
light, however, is likely to be thrown upon these matters 
as the result of the trials now being carried out with the 
motors and carburetters by a Commission of engineers 
appointed by the Minister of Agriculture, and so far as 
they have gone the returns of consumption entirely agree 
with those of previous trials. Taking one motor, the con- 
sumption of petroleum spirit was *500 litre per horse- 
power per hour; of 50 per cent. alcohol, *565 litre; of 
75 per cent. alcohol, ‘678 litre; the power of the motor 
being in each case 6°81 horse-power. With pure alcohol, 
however, the power rose to 7 horse-power, but the 
consumption increased to °890 litre. We may be pretty 
sure of anticipating the judges’ report in saying that the 
50 per cent. spirit can alone compete with petrol in 
existing motors subject to its having an appreciable 
advantage in point of cost, and for the rest, the report will 
be of special interest if the Commission can offer makers an 
accurate theory of the combustion of alcohol which will 
enable them to utilise the spirit under better conditions. 








ILL-USED LOCOMOTIVES. 


WE give on page 482 reproductions from three photographs, 
which show to what manner of treatment locomotives are 
subjected in countries during a state of war. The engines 
shown belong to the Manila Railway, but, being seized by the 
Filipinos, were ill-used in various ways. The first illustration 
is of a locomotive which was thrown under steam from a 
height of 33ft. into a river. Of the two engines shown in 
the second illustration, that on the right side is the same 
again after it was repaired. She has since run 15,000 miles. 
Her trailing frame was badly bent, and the trailing wheels 
knocked clean away. 

The other engine in the same picture suffered nearly the 
same treatment. Her condition isshown by the photograph. 
The third view shows a number of locomotive boilers taken 
from wrecked engines, Some have been in collisions, others in 
rivers, but all are to be repaired and put to work again. The 
Englishman in the front of the picture is the locomotive 
superintendent of the line, and the labour at his service is 
Chinese or Filipino, 


——— 


LITERATURE. 


s Tachymeter - Theodolit, Von 
Quarto, 52 pages, two plates, and 
Stuttgart: Konrad Wittmer, Price 





Der Hammer - Fennel’sche 
Dr. E. Hanmer. 
sixteen text figures. 
2°80 mks. 

Tus is a description of a new form of tachymeter. 
theodolite, dulenal by the author, Professor E, Hammer 
of the Technical High School, Stuttgart, and constructed 
by Messrs. Fennel and Sons, of Cassel, which is intended 
for rapid topographical work where extreme accuracy is 
not required ; the construction being such as to enable 
the observer to determine the distance of the point 
sighted and its relative level above or below the station 
by a single sight giving two readings on the staff, one of 
which gives one-hundredth part of the distance, and the 
other one-twentieth of the difference of level, so that the 
results can be obtained at once by multiplying the staff 
readings by 20 and 100 respectively without rec uiring any 
angular measurement, or the use of slide rules or tables 
for reducing the micrometer observations. The instru. 
ment in its present form, which represents the results of 
several years’ experimenting, is a small repeating 
theodolite with a horizontal circle and low standards for 
the pivots of the telescope axis, which, as in the Everest 
theodolite, has only a limited range, 30 deg. above and below 
the horizontal line. There is no divided vertical circle, its 
place being taken by a glass plate, upon which are marked 
a 60 deg. are of a circle of 80 mm. radius—or base curve 
—with central and limiting radii, and two special measur. 
ing lines, known as the distance and altitude curves. The 
first of these is nearly parallel to the base curve; the 
radial distance a at the centre, corresponding to the level 
line, is the one-hundredth part of the focal Jength of the 
objective combination of the telescope, or 3°348 mm., and 
diminishing for inclined positions in the proportion of 
a = 3348 cos a mm., becoming 2°513 mm. at 30 deg, 
on either side. The corresponding radial distances from 
the base to the altitude curve are found by the expression 
h = a tan a, which gives a two-branched curve coinciding 
with the base in the centre, and 1°45 mm. from it at 30 deg, 
To obtain greater accuracy this curve is drawn to five 
times the scale of that giving the distances, and the two 
branches are marked with — and + signs to indicate 
angles of depression or elevation. The dimensions of 
the diagram are so very small—about lin. by 4in.—that 
the necessary accuracy is obtained by drawing it on a per- 
fectly flat card mounted on a plate of glass twenty 
times the full size, and reducing it by photography. 
The diagram plate having the centre of the base 
circle coincident with that of the axis of the tele- 
scope, is mounted in a square aperture on the side 
of the tube parallel to the line of sight, and illuminated 
by an external retlector. The image, reversed by a rect- 
angular prism in the tube, passes through a convex lens 
to a second prism, which brings the lens into the focus of 
the eye-piece. There is only one fixed horizontal micro- 
meter wire placed a little above the central plane of the 
tube, in order to utilise the whole field of view, an 
arrangement which makes it necessary to allow for the 
angular distortion in drawing the diagram, the inner 
edge of the prism in the eye-piece taking the place of 
the vertical wire. In observing, the staff having the 
zero of its scale at a height corresponding to that of the 
axis of the telescope above the ground, about 1°4 m. 
is sighted along the vertical edge of the prism, and the 
telescope is raised or lowered until the image of the base 
circle is made to touch the zero point of the staff on the 
horizontal wire, and the intercepts by the distance and 
elevation curves on the staff are read together with the 
sign of the latter. If the staff is divided to centimetres, 
one division equals 1 metre for distances, and 2 deci- 
metres 200 mm. for elevations. 

A continued series of trials for accuracy have been 
made with different patterns of this instrument between 
October, 1900, and June, 1901. The position of points, 
where distances between 30 m. and 258 m. and deficiency 
of level between 3m. and 31m. were known by exact 
measurement and levelling, having been determined with 
average errors of 0°2 m. to 0°6m. in the length, and 
0:06 m. to 0:12 m. in the height. When compared with 
an ordinary tachymeter reading to 30 seconds on the 
vertical circle and using Jordan's tachymeter tables for 
reading the observations, the average difference in the 
determination of height and depressions up to about 
20 m. was less than 0°2 m. 

In the first instruments made, considerable difticulty 
was experienced in focussing the diagram so that the 
multipliers 100 and 20 could be exactly used, but this has 
been completely overcome in the later model now under 
construction. 

In addition to the description of the instrument, the 
introduction contains a considerable amount of informa- 
tion on the general question of topographical tachymetry, 
which, however, is somewhat irregularly arranged, a fact 
which is admitted in his preface by the author, who 
claims indulgence on the ground that the manuscript was 
prepared in great haste, during a pressure of other 
work, The main purpose has, however, been well ful- 
filled, the descriptive matter and illustrations of the 
instrument being unusually clear. 


Vol. II. By G, F. CHarnock. 
and Co, 1901, 


Tuts second volume of Prof. Charnock’s work on sta- 
tics is technically more advanced than the first volume. 
It deals with beams and girders. It consists of an atlay 
of fifty-two sheets of diagrams, with small type letterpress 
explanations printed on the sheets themselves. This 
gives the sheets of the atlas an unusual and a somewhat 
complicated appearance. Draughtsmen and students 
have to suffer so many hardships tending towards the 
destruction of the eyesight, that we regret to see such 
extremely small type used for the explanatory notes. 
The matter so printed is, however, put down in clear 
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and succinct language, free of ambiguity and of tauto- 
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logy. Some of the statements made, indeed, appear of 
doubtful authenticity. On sheet 4 it is asserted as an 
ascertained fact that at the breaking point, with stresses 
peyond the elastic limit, the normal stress is distributed 
over a rectangular beam section in such a manner as to 
locate the neutral axis at a level dividing the whole depth 
in the proportion of the ultimate tensive and compressive 
strengths of the material. We know no justification for 
this proposition. Again, on sheet 5, it is said that the 
ordinary theory of strength against bending omits to 
take account of the “ lateral adhesion” of the fibres, that 
is, of the shearing strains and stresses, and that this 
omission accounts for the strength calculated from this 
theory being less than that found by actual test. Some 
such idea may have been in vogue half a century ago, 
but that a twentieth-century man should declare that the 
effects of shear strains and stresses are overlooked in the 

enerally-accepted theory of bending is enough to make 
both Rankine and Grashof rise from their graves to pro- 


test. Why Sir Benjamin Baker’s name should be 
dragged in in support of ideas so outworn it is hard to 
understand. Why should not the elementary student 


have his attention called to the fact that the ordinary 
beam calculation is applicable only within elastic limits 
of stress, and that the above so-called discrepancy be- 
tween theory and fact is not a discrepancy at all, but 
only the result of applying the theory to breaking 
moments by people who do not know that it is not con- 
structed for breaking moments, and that the curvature 
of the stress-strain diagram beyond elastic limits 
accounts wholly for the imaginary excess of test over 
theoretical breaking load ? 

The first portion of Mr. Charnock’s book gives many 
diagrams of moments, and of shear stress for various beam 
loadings, and calculations of sectional moments of inertia. 
The design of cast iron and riveted plate girders of small 
span is then illustrated, two examples of the latter being 
fully detailed. Diagrams and examples of bridge and 
roof girders of Warren and double-braced types are also 
given, and their beam deflections and the strength of con- 
tinuous girders are dealt with similarly, after the excellent 
plan of letting illustration from actually completed 
constructions go hand in hand with explanations of 
principle. Floor joists and other iron and steel work in 
buildings receives usefully detailed attention, and sections 
are devoted to the effects of rolling load on bridges. The 
book is to be commended for the amount of labour 
bestowed on its production, for the general excellence 
of the illustrations, and for the useful and practical aim it 
continuously presents to students. 


Great Western Expresses, 1901. By P. J. Vinrer, M.A., F.C.S. 
London: The Locomotive Publishing Co., Limited, 102a, 
Charing Cross-road, W.C. Price 6d. 

Tus instructive little work is on the model of two similar 

books on the same subject, published by Mr. Vinter in 

1894 and 1898. During seven years the Great Western 

express train services have nearly doubled in daily mileage, 

whilst several new types of engines for working them have 
been introduced. All these changes are categorically set 
out and form a remarkable testimony to the enterprise of 

a railway which has less competition than many others to 

spur it on. 

The author devotes the first portion of his work to the 
engines, nearly twenty classes of which are illustrated by 
good photographs. The book being a record of cur- 
rent practice, little space is given to the extinct broad 
gauge, though a photograph of the old eight-footers, lying 
rusting-out at Swindon, possesses a pathetic interest of 
its own, even for those who are well aware that the broad 
gauge was a much over-praised institution. Some details 
of the first narrow-gauge express engines which succeeded 
them, the present 7ft. 8in. singles, are given, though 
Mr. Vinter is in error in stating their piston stroke as 
26in. It is only 24in. as a matter of fact. A tabulation 
showing the dimensions of nine principal modern types 
of engines is given on page 14, and affords a ready mode 
of comparison. The figures relating to the 158 class are 
their dimensions as re-built. Mr. Vinter terms these 
“sharpies,”” an expression which would be made clearer 
by the use of a capital S, and a note that they were 
built by Sharp, Stewart and Co. 

The next few pages contain a list of runs at fifty miles 
an hour and over, showing that so many as fifty-four trains 
attain this speed on the Great Western every day, 
making 4349 miles amongst them. This is practically 
double the work done only seven years ago, but since 
then the line has been largely relaid, and a great deal of 
coaching stock built specially for express work. Mr. 
Vinter well remarks that the advantage of being able to 
maintain a good pace up-hill, so characterisiic of modern 
engines, far outweighs the old practice of toiling slowly 
up, and then going down at a terrific pace on the other 
side. Safety apart, only one and a-half minutes are saved 
between sixty and seventy miles an hour down a ten-mile 
bank, but nearly seven are gained by going up it at forty- 
five instead of thirty miles an hour. Another table shows 
the runs of over 100 miles without a stop, of which 
there have been seventeen during the present summer. 
These long runs all date since 1894, at which time. the 
water troughs were not in use. Some runs, such as 
between London and Newport and London and Wor- 
cester, are not the result of competition at all, but have 
been introduced solely from a desire to develop sections 
of the line which, until lately, hardly received such atten- 
tion as their importance justified. How much the Great 
Western had fallen behind the times during the dismal 
period of broad-gauge exclusiveness may be judged from 
the costly improvements lately made in shortening 
various long routes, and at the same time quickening and 
adding to the number of trains. 

Mr. Vinter pays much attention to the subject of 
gradients, giving diagrams concerning every part of 
the system on which expresses are run. These have 
all been revised and checked with the official sections 
at Paddington, though the small space available naturally 





prevents very short breaks being given. An excellent 
idea of the locomotive work done on the different routes is 
thus afforded, without which statements of speeds and 
loads are of little value. Owing toa slight error in punctua- 
tion, it is stated on page 38 that there are four separate 
banks of 1 in 100 in Bristol yard, when acheck there only is 
meant. The very newest lines and services are noticed, 
the author evidently being thoroughly well acquainted 
with the Great Western system. Thus the Stert-West- 
bury line, improving the Weymouth service, and the 
connection with the Great Central at Banbury, receive 
due attention. The last-named, intended as a new route 
between Southampton, Newbury, Oxford, Leicester, and 
the Midlands and North of England, is yet of too recent 
origin to be well known, and is hampered by many miles 
of hilly single line, but is understood to be promising well. 
This interesting little book closes with a record of a 
splendid run made on June 26th by a special, drawn by 
one of the splendid Atbara class, which left Paddington at 
9 a.m. and reached Cardiff, 155} miles, at 11.50, with a 
stop of one minute at Slough and of five minutes by various 
checks. Two days later Brunel's famous old galloping 
ground, Swindon to London, seventy-seven and a-quarter 
miles, was covered in seventy-two minutes. This feat, 
on the face of it, is upwards of fifty years old, but when 
the immense difference of load between then and now is 
considered, itis aremarkable performance. The distance 
from Slough to Cardiff is given ten miles less than it 
really is, but it is almost impossible toavoid a few mistakes 
in dealing with so many figures. 


High-temperature Measurements. By H. Le Cuarevier 
and O. Bonpovarp. Translated by Georce K. BurGEss. 


12mo. Pp. 230, with 52 figures. New York: John Wiley 
and Sons. London: Chapman and Hall. 1901. Price 
3 dols. 


THE measurement of high temperatures, which formerly 
was a matter of difficulty, and only gave results of 
somewhat doubtful accuracy, has of late years been suc- 
cessfully accomplished by indirect methods, such as 
measurement of air pressure, determination of variation 
in electric resistance, the measurement of small currents 
developed in thermopiles, and the measurement of thermal 
and luminous radiation, so that a description of the prin- 
ciples adopted in the more generally useful of these 
methods was much wanted. This has been supplied 
in the present volume by one of the most successful 
workers in this particular field, Professor Le Chatelier, 
to whom we are indebted for the platinum-rhodium 
thermopile and the luminous radiation pyrometer. He, 
with the co-operation of his assistant, M. Bondouard, at the 
College de France, has given a general survey of the whole 
field, taking in order the different subjects of normal ther- 
mometer, gas pyrometers, calorimeter pyrometry, electric 
resistance pyrometers of Siemens, Callander, and others, 
the thermo-electric pyrometer, which is described in con- 
siderable detail,especially as regards the methods of electri- 
cal measurements, the different types of galvanometers 
used, and the methods of dividing the scale in terms of the 
ordinary thermometer. The heat radiation pyrometers are 
noticed in less detail, on account of their limited applica- 
tion, which has been principally in the direction of estima- 
tion, probable solar temperature, those noticed being the 
instruments of Pouillet, Violle, Wilson, and Gray, and 
Langley. The luminous radiation pyrometers described 
are those of Le Chatelier, and Mesuré, and Nouel. The 
original clay contraction pyrometers of Wedgwood and 
the Segar fusible pyramids represent another class of 
high-temperature measuring appliances of special use in 
the ceramic industries. The final chapter of the original 
describes the method of adopting continuous registering 
appliances to the different classes of pyrometers, but a 
chapter has been added on recent developments, bringing 
the subject up to date, by Mr. Burgess, of the University 
of Michigan, who is responsible for the translation, which 
is a very curious performance. Were it not for the 
statement of the title page we should have taken it to be 
the work of a foreigner having only a dictionary acquaint- 
ance with the English tongue, and an entire unfamiliarity 
with its construction. The word fonte has been a great 
stumbling-block, the translator having got no nearer to it 
than casting. Thus we have ‘‘ Bessemer casting” for 
Bessemer pig iron, and “ mufile of casting” for cast iron 
mufile, in the description of the Barus pyrometer. 
“Pocket,”’ poche, for casting ladle, and “ steel kiln” for 
what is apparently meant to be an open hearth-furnace, are 
other cases of equivalents misapplied. As an example of 
the style of the translation the following extract will 
serve. It refers to a fire brick furnace with a ganister 
lining :— 

“Use may be made to advantage for this heating, and 
still more for the heating of small crucibles to a very 
high temperature, of a furnace model of English make, 
which has the advantage to resist almost indefinitely 
the action of heat, and to be very easily repaired. The 
principle of the construction of these furnaces is to make 
them of two concentric layers... . The furnace is 
heated by means of a lateral opening with a Fletcher 
lamp, which has the advantage of being sturdy, or with 
an ordinary blast lamp.” 

It is difficult to believe that this can be the work of 
anyone accustomed to writing English. 


Gesteinskunde von Professor Dr. F. Rinne. Large 8vo., 
pp. 206; with four plates and 235 text figures. Hanover: 
Gebriider Jiinecke. 1901. Price 9.60 mks., bound. 


Tus volume is interesting as being specially intended to 
supply to architectural, mining ‘and civil engineering 
students such knowledge of the composition and structure 
of rock, considered as constructiye- material, as may be 
obtained by observation in the field, combined with some 
practice in the determination of their constituents by 
petrographical methods, without, however, going into the 
latter as fully as may be required in geological or natural 
history study. The author has, therefore, brought 





together in a condensed form the more essential matters 
likely to be practically useful without going into too much 
detail, while at the same time preserving an exact scientific 
arrangement. In this way we are first presented with 
a general description of the more prominent kinds of rocks 
as they appear in natural sections, and then with an 
account of the methods of petrographical investigation, 
including an excellent description of the principal points in 
optical crystallography, after which the main subject, 
namely, the determination of the constituents of crystal- 
line rocks is entered upon. This is followed by similar 
discussions of the constitution of sedimentary rock 
masses and the phenomena of weathering, and, finally, 
the more obscure subjects of crystalline schists and their 
origin are reviewed. The author’s style is exceedingly 
clear, and he has been well seconded by his publisher 
in the matter of illustrations, both in the pictorial 
and micrographic classes. The latter especially are 
exceedingly good; but itis rather unfortunate that no 
information as to the amplification employed is given in 
any case, which is certainly an oversight in a book 
intended for the use of beginners. This, however, is a 
small defect in an otherwise extremely useful and inter- 
esting volume. 





SHORT NOTICE. 


Un Point d'Histoire Contemporaine. 
Frédéric 4 Paris en 1891, dc. By Gaston-Routier. Paris: Henri 
Daragon. 1901. Price 3f.—This little book gives an unpretending 
account of certain incidents in the international relations of France 
and Germany during the last ten years, and notably of the week’s 
visit to Paris paid by the late Empress Frederick in February, 
1891—a visit preceded by disclaimers of its having any political 
significance whatever, but very narrowly escaping a termination in 
a declaration of war. The author describes interesting interviews 
which he had at different times with leading Germans, including 
Prince Hohenlohe when German Chancellor ; Herr Windthorst, the 
celebrated leader of the German Catholic party ; Wilhelm Lieb- 
knecht, a prominent Socialist member of the Reichstag, and Prince 
Bismarck. M. Routier ap firmly convinced that there is not 
any ground whatever for the supposition that a natural antipathy 
exists between his own nation and Germany, but affirms, on the 
contrary, that there is every reason for a most excellent under- 
standing between them. The sole stumbling-block he declares to 
consist in the Alsace-Lorraine question, and he makes an almost 
passionate appeal to the German Emperor to accord neutrality to 
the two provinces. How it is to be maintained he does not point 
out. The primary interest of the book must, of course, be found 
by the French and Germans themselves, but no one can fail to be 
impressed by the honesty of purpose and breadth of view of the 
writer. He is so true a patriot that he is not blind to the faults of 
his countrymen, and gives an amusing summary of what he takes 
to be the national characteristics. He has travelled, he tells us, a 
great deal in Germany, and points out to his countrymen the 
logic in the German statement of the international situation. 
Unlike most French paper-bound volumes, this edition is well 
printed on excellent paper, and its attractiveness is proportionately 
Increased thereby. 
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Or the Japanese metal industries the production of 
copper is the most important. The chief copper mine is in Ashio, 
in the west of the Shimotsuke province, whilst the smelting works 
are in Honzau. Iron, coke, and coal are brought to the mines 
from Tokyo. The mines, which were discovered more than 290 
years ago, have, since 1877, been in private hands. The ores aro 
rich hard copper orés with silicious gangue, and contain 33 per 
cent. of copper ore,“and from 0°05 to 0°06 per cent. of silver. In 
1884 modern machinery was erected, and the manufacture of 
copper sulphate was discontinued. Two classes of copper ore are 
obtained, one containing 11 to 12 per cent., and the other 14 per 
cent. of copper. The former is enriched up to 20 per cent., and 
the latter to 12 per cent, 
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‘aces 7 , AIN green carpet of heavy texture. In this room wasa piano of 
CANADIAN ROYAL TRAIN, rane set de 

This train is undoubtedly one of the handsomest, most 
elaborate, and most convenient that has ever been provided 
for royal travellers. The photographs which we reproduce, 
were made by Notman and Son, of Montreal. 





art of their journey round the world, the Duke and | 
f Cornwall and York made a double trans-con- | 
hrough the Dominion of Canada, going from the 
Atlantic to the Pacific coast and back again. The journey 
was made over the lines of the Canadian Pacific Railway 
Company between Montreal and the Pacific, and over the 
lines of the Intercolonial Railway—owned by the Dominion seo P : zs ' Pee 
Government—east of Montreal. For this journey of some THE INSTITUTION OF CIVIL ENGINEERS. 
7000 miles a special train of nine carriages was provided, = ; te om. |b 
three of these being built specially for this train at the carriage THE session of the Institution of Civil Engineers was opened 
works of the Canadian Pacific Railway at Montreal. The | on Tuesday night with the reading of the address of the new 
train was about 730ft. long, and weighed 595 tons, exclusive | President, Mr. Charles Hawksley. After a few opening 
ifthe engine and tender. The carriages have the outside | sentences thanking the members of the Institution for his 
sheathing of polished mahogany, in narrow vertical strips, in | election and referring to his father, who had twice been 
accordance with the standard style of the two railways, and | President, Mr. Hawksley expressed his regret that Sir 
they are each mounted on a pair of six-wheeled bogie trucks. | William H. White had, through ill-health, felt unable to 
Whey have enclosed platforms the full width of the carriages, undertake the presidential duties. He was senior vice- 
with vestibule connections, allowing free and convenient | president, and, in the ordinary course, would have been 
passage through the train. The whole train was lighted by | nominated, and would without doubt have been elected. _ 
electricity on the Gould system, and was fitted with electric | It is not surprising that Mr. Hawksley, seeing that he is 
calls and telephones between the several rooms and cars. the first President to deliver an address in the new century, 
At the head of the train were two 60ft. luggage vans, one | Should choose for his theme the advance made during the 
of which was fitted up with refrigerators for cold storage of | century which has just ended, on the more prominent 
the provisions. Next to these were the three standard | branches of civil engineering. ; 
sleeping cars “ South Africa,” “ India,” and “ Australia,” the | At the commencement of the last century, he said, 
first of which had a consulting room and dispensary for the | engineering works were comparatively few in number, and 
medical attendant. These were similar to the railway com- | consisted principally of roads, tramroads, canals, bridges, 
any’s standard sleeping carriages. | harbours, docks, lighthouses, waterworks, drainage, mines, 
The sixth carriage was the dining car “ Sandringham,” for | and pumping and other stationary steam engines ; railways, 
the use of the staff. This is 77ft. 3in. long and 10ft. 3in. | steamships, electric telegraphs, telephones, the use of elec- 
wide, weighing 57 tons. It has a kitchen, pantry, and | tricity for lighting and motive power were all unknown. 
dining saloon, with accommodation for thirty persons at Lighting by means of coal gas had only just been introduced, 
and even the steam engine was then in a primitive form, not- 


small tables on either side of the central aisle. The tables | an L } } 
on one side accommodated four persons each, while those on | withstanding the improvements which had been made in 
the other side were for two persons. The saloon is finished | 1769 and subsequent years of the eighteenth century by 
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DINING SALOON FOR THE ATTENDANTS 


James Watt. It is indeed difficult, he added, to realise that 
so many of the conveniences and appliances that now sur- 
round us, and which we are accustomed to regard as parts of 
our every-day life, and as matters of course, were, one 
hundred years ago, entirely unknown, and, for the most part, 


in red mahogany, the ceiling decorated in old gold, and the 
floor covered with a green Brussels carpet. There are ten 
large windows, and at night the car is lighted by twenty-eight 
incandescent lamps and five double Acme lights. The drapery 
is in shades of green and the chairs are upholstered in green 
leather. All the vestibules are covered with green carpet, 
and have the passages between the carriages lined with 
green velvet hangings. Next to the dining car was the com- 
partment corridor saloon carriage ‘“‘ Canada,” for the use of 
the royal attendants. This has six private rooms, a lavatory, 
bath room and shower bath, while the middle is a large 
smoking room, with writing table, sofa, and easy chairs. This 
carriage is finished in prima-vera or white mahogany, and 
upholstered in terra-cotta and olive-green plush. 

The two rear carriages were private saloon carriages for the 
use of the Duke and Duchess. The first of these is thesleeping 
car “ York,” 78ft. 3in. long, and weighing 574 tons. A corridor 
extended the full length. The central part of the carriage 
is occupied by two bedrooms, with servants’ rooms adjacent | 
to each, and each having a bath room. There are also two 
state rooms or private rooms, one for the lady-in-waiting 
and the other for the gentleman-in-waiting. Toilei rooms 
and a luggage room are also provided. The royal bedrooms | 
have brass bedsteads, heavily gilt, and «re finished in | 
pearl grey enamel, panelled in gilt to match the draperies, | 
which are of crimson silk armure in the Duke’s room, | passengers, and in some instances rivalled the mails for speed. 
and pale blue moire in the Duchess’s room. The furniture | The fare by mail coach from London to Edinburgh was 
is of satinwood, and each room has its wardrobe, dressing- | 114 guineas inside and 74 guineas outside, or with the fees 
table, with special lights, and large mirror. The bath rooms | to coachman and guards, about £14 inside and £10 outside. 
were draped in pearl grey waterproof cloth, and have curtains Canals are next dealt with. At the beginning of the nine- 
of the same material. The edges of the bath tubs and wash- | teenth century there were some 3000 miles of canals and 
basins were padded and trimmed with the same cloth. navigations. At the end of 1898 the total length was 3907 

The last carriage of the train was the ‘ Cornwall, for the | miles, of which 1139 miles belonged to railway companies. 
day use of the royal party. This has a kitchen and | Attention was drawn to the Aire and Calder Navigation, and 
dining room at the front end, a boudoir for the Duchess, | to the Weaver Navigation as waterways, the service of which 
and a large reception room opening upon a large observation 
platform at the rear of the car, protected by an ornamental 
railing and glazed sides. The dining room is finished in 
African coromandel wood, and the panels are decorated in 
green and gold; while the draperies are of green velvet and 
the upholstering in copper brown. The table seated eight per- 
sons, and over it was an electric fixture with tinted shades. 
The service comprised Copeland’s china, Webb’s glass ware, 
and Elkington’s silver ware. The Duchess’s boudoir is 
finished in pearl grey, with Watteau panels, and gilt tracery. 
The draperies and upholstering are in pale blue, and there 
18 a@ full length mirror in the toilet room. The reception 
room is finished in Circassian walnut, with ceilings in dead 
gold, the decorations being of the Louis XV. style, lightly 
picked out in blue and gold. The hangings and drapings 
are of dark blue velvet, and on the floor was a Wilton grey- 


endeavour to comprehend the conditions under which our 
forefathers lived, in order that we may the better appreciate 
the great developments which have taken place during the 
nineteenth century, and the advantages which we now 
possess—advantages which we could only be made to 


Maybe we should then speak in less eulogistic terms than we 
now do of the “ good old times!” 


engineering are discussed in the address under separate heads. 
Roads, not unnaturally, receive attention first, and the works 
of Telford, Macadam, Macneill, and others alluded to. From 
roads to traffic upon them is a natural transition, and we are 
told that in 1834 the coaching system had been so far 
organised that the mail coaches alone ran 16,000 miles daily. 
The fastest four-horse mail coaches carried, besides the driver 
and guard, four inside and three outside passengers; but 
some of the stage-coaches carried as many as twenty-two 


to assist our manufacturers, traders, and agriculturists to 
hold their own against foreign competition, it was worthy of 
serious consideration whether it would not be advantageous 
to put ail the canals in working order and under good 
| management. Mention was, of course, made of the Man- 
| chester Ship Canal, the Suez Canal, the Amsterdam Ship 
Canal, the Kiel Canal, and the Panama Canal. 

Railways, as being almost entirely the outcome of the past 
century, would have uf themselves provided sufficient matter 
for more than one address. Mr. Hawksley had to content 
himself with lightly touching on the most salient landmarks 
of railway history. There were two points, however, on 
which he dwelt at some length, i.e., the multiplication of 
gauges, and the allowing of light railways to enter into com- 





RECEPTION ROOM 


not even dreamt of ; but it is well that we should occasionally | 


thoroughly understand by returning for a year or so to the | 
condition of things as they were one hundred years ago. | 


For purposes of convenience the various branches of | 


had been much improved of late, and it was thrown out as a | 
suggestion that, to meet the demand for cheap carriage and | 


petition with existing railways, this appearing to him to be 
entirely outside the intention of the Act. 

Harbours and docks, lighthouses and light-vessels, are next 
mentioned, and we learn that the mercantile docks in Great 
Britain and Ireland numbered, at the end of 1900, 230, 
having a total water surface of 2750 acres, besides 97 acres in 
basins and 103 acres in timber ponds. No data are forth- 
coming as to the extent of dock accommodation at the begin- 
ning of the century, but it was stated that the then existing 
docks had been enlarged and improved rather than greatly 
increased in number. The lighting of our coasts, too, had 
been very greatly improved during the century. Apparently, 
trustworthy data as to the state of things at the beginning of 
the century were not forthcominy, but in 1840, or thereabouts, 
the total number of lighthouses, light-vessels, and local 
lights in the British Isles was only 169. In 1900 the number 
of such lights had been increased to about 1100. 

Passing on, the President dwelt upon the vast improve- 
| ment which there has been in ships during the century, and 
| then he in turn touched upon the progress of mining and 
| metallurgy, water power, irrigation, &c.—much useful in- 
| formation having been collected. His own particular subjects 

of water supply and sewage disposal receive, as is to be 
expected, more attention than the others, but it would be 
| entirely beyond the space at our disposal to follow Mr. Hawks- 
| ley through both of these, interesting as the subjects are. 
Suffice it to say, that a very fair comparison is drawn between 
| the state of affairs in both these branches of engineering in 
| the beginning of last century and the present time. 
| _ Finally, the question of the advances made in gas supply 
during the same period is discussed, and the huge strides 
| made in electrical science are outlined. The whole address 
| must have cost its author an immensity of toil and trouble. 
| In conclusion, the President dealt, among other things, with 
| standardisation, and with the question of persons wishing to 
enter the Institution having to pass examinations, and in 
summing up the whole field of engineering, he said :— 








IN THE CORNWALL 


“ Looking at the marvellous discoveries and improvements 
| of the nineteenth century, we naturally ask whether an equal 
rate of progress is likely to be maintained throughout the 
century on which we have just entered? Experience has 
taught us that he would be a bold—not to say a rash—man 
who could venture to reply in the negative. The twentieth 
| century, although only some ten months old, has already 

shown evidences of progress.” 

After the reading of the address a reception of the members 
by the President was held in the library of the Institution. 








A FAST STEAM CUTTER. 





Tur illustrations on page 486 are reproductions from 
an interesting series of photographs of a 30ft. steam cutter 
| recently constructed by Simpson, Stricklandand Co., Limited. 
The three views show the boat travelling at speeds of 12, 15, 
and 18 knots respectively. This vessel during a recent trial 
before Admiralty officials reached a mean speed during four 
runs—two of which were with the tide and two against it—of 
18:35 knots, the times being taken by Admiralty officials. The 
maximum speed attained during this set of trials was 20°05 
knots, which is an excellent performance. The makers claim 
that this performance is practically identical with that 
achieved by the steam turbine-driven Turbinia. Since these 
trials some slight modifications have been made to the pro- 
peller, and a mean speed with and against the tide of 18°75 
knots attained. 

The general design of this new boat will be seen from the 
engravings, but the following particulars may be of interest 
to our readers :—She is 30ft. long over all, and the same on 
the water-line, and her beam is 6ft. 3in. Her mean draught 
is 1ft. Gin., and displacement, with steam up, 2 tons 10 cwt., 
while the Admiralty coefficient of the hull is 110. She is 
constructed to accommodate six passengers. 

The propelling machinery consists of one of the firm’s Cross 
patent four-crank quadruple engines having cylinders 3fin., 
5in., and 74in. and 1lin., with a 43in. stroke. Its weight is 
8 ewt. 2qr.171b. With asteam pressure of 350]b. on the 
square inch, and running at 1200 revolutions per minute, 
an indicated horse-power of 140 is attained. The boiler 
employed is of the Thornycroft-Cross patent water-tube type, 
and it weighs 12 cwt. empty, and with steam up, 13 ewt. 2 qr. 
All the important parts of both the engine and boiler are 
of nickel steel. The engine bed-plate and the propeller are 
of manganese bronze. The vibration at full speed is said 
to be exceedingly small, and to be scarcely felt save when 
standing close to the engine. The total dry weight, includ- 
ing everything that can possibly be classed as machinery, 
works out at 251b, per indicated horse-power. 
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LETTERS TO THE EDITOR. 


We do not hold ourselves responsible for the opinions of our 
correspo: ») 





THE METRIC SYSTEM. 


S1r,—The discussion on the metric system brings, I think, into 
great prominence the fact that Englishmen are supremely bad 
arithmeticians. They perform the simplest operations of addition, 
subtraction, division, or multiplication with trouble, and usually 
inaccurate results, I saw a drawing-office the other day puzzled 
over a most simple question of percentages, and not one man, boy, 
or woman in ten can tell you what coin of the realm is represented 
by 3 of $ cf a penny without an elaborate calculation. = 

Outside the counting-house the practice of arithmetic is an 
unknown art, and it is because engineers are not quick at 
figures that all sorts of supplementary aids, in the shape of slide 
rules, are in demand. This is also the reason why some persons 
clutch at the metric system. They think it would help them ; it 
must be easier than the English system. as 

[f these gentlemen knew but all, they would see that this is not 
the case. They will find the long columns of addition puzzling. 
But leaving this on one side, let me tell them that they know 

ractically nothing of the English system which they denounce. 

t seems to me, for instance, that not one of your correspondents 
has ever heard of ‘cross multiplication,” which disposes at once 
cf the different units’ difficulty, Again, they seem to be quite 
unaware of the existence of “ practice,” which cannot be employed 
at all with the metric system. The well taught arithmetician 
knows that there are many short cuts to a result of which the 
average man knows nothing. This is mainly a result of the radi- 
cally bad and unsound way in which arithmetic is taught in our 
public schools of all kinds. 

If those who criticise the English system would only take the 
trouble to understand what it really is, and its superlative excel- 
lence for all pur of trade and commerce, they would not 
attempt to force the metric system on an unwilling country. — 

As to the decimal system, much the same thing applies. Vulgar 
fractions and their working have been reduced to a science, and 
to anyone well taught it is easier to work in vulgar fractions than 
in decimal fractions. 

I have worked in all three—the metric system, the decimal 
system, and the normal British system ; and I can only repeat that 
the last named is far and away the best ; but it must be thoroughly 
learned just as French or Latin ought to be learned. 

The sensible man will use just that system which suits him best. 
He will regard the metric system as another tool. What would 
be said of a movement to clear all lathes out of the country and 
replace them by-horizontal boring mills! The sensible man will 
use both. An ESTIMATING CLERK. 

Leeds, October 21st. 





Srr,—An unbiassed examination of the arguments for and against 
the metric system seems to show that while our present table- 
book is so antiquated as to be unworthy of the present generation, 
its replacement by the C.G. tables introduces quantities which 
would be inconvenient and unpractical. On the one hand, there are 
2 multitude of measures in present use which bear most complicated 
relations to one another; there are in many cases more than one 
set of quantities for practically the same purpose ; different units 
are used in different parts of the United Kingdom ; and generally 
it is universally acknowledged that our system is a hopeless mixture 
of irrelative or unstandardised measures. On the other hand, the 
want of ‘‘subdivisibility,” and the unhandiness of many of the 
quantities, together with the difficulty of fixing the decimal point, 
have rendered the continental system far less perfect than its revo- 
lutionary advocates anticipated. While, therefore, the wholesale 
adoption of continental values would most likely be unpopular and 
unsuitable in this country, there can be no doubt that the present 
irregular system isso inimical to internal, if not external, commerce, 
that a unification thereof would be desirable. 

In deciding on new scales, there can be no reason for not adopting 
either the C.G. standards, or at least some fraction or multiple of 
them. The measures can then be immediately reduced to their 
metrical equivalents. At the same time it is almost a necessity to 
preserve as close a resemblance to our present measures as possible, 
especially as regards those in common use. This fortunately can 
easily be accomplished by equating the yard, quart, and pound, 
to the metre, litre, and demi-kilogramme respectively, The former 
would then become the new imperial standards. The seconds 
pendulum to be adopted might be left to the scientist. 

Based on theabove units, [ have formed tables I. to V. 

The foot is such a convenient measare of length, that it is pre- 
served in TableI. It becomes 13°12 old inches, and is divided into 
10 new inches. On the ‘‘ foot rule” the inches would be subdivided 
into 10 equal parts, approximately “‘eights.” These tenths, as we 
should now call them, would be further divided on the rule into 
two parts, approximately the old ‘‘ sixteenths ” for the purposes of 
the tradesmen ; for the engineer and architect they would, how- 
ever, be divided into five equal parts—tiftieths of aninch. These 
latter markings would be spaced nearly equidistant to the gradua- 
tions of a forty-chain scale. 

The chain has proved:itself such a convenient measure that it is 
adopted in the scale. Its new le is 65°6 of our old feet, so that 
it is practically unchanged ; 100 chains = 1 mile = 2197 old yards, 
i.e, 53 yards less than the Irish mile. This is a more convenient 
long distance measure than the kilometre, which is too short. The 
scale of the mile, furlong, and chain is decimal. For road lengths 
the furlong would be a convenient division of the mile, but for 
other purposes engineers would probably use only the mile, chain, 
and link, also a regular scale. 

Table II. gives another semi-decimal scale, The convenient perch 
is retained. The acre is a much more suitable area than the 
hectare. It contains 4784 old square yards, only 56 square yards 
short of the old area. The scale of acre, square chain, and perch 
is decimal, and would be that employed by surveyors and legal 
draughtsmen. A synonym for the square chain might be adopted. 

Table IV. combines the practical necessities of the pharmacist, 
shopkeeper, brewer, and farmer. The common values and rela- 
tions are retained as far as possible. For example: the quart is 
*88 of the old quart ; the bushel is 35-2 old quarts instead of 32 ; 
the barrel, 140°8 quarts instead of 144; the last is 2641 quarts 
instead of 2550. As apothecaries engage in semi-scientific work, 
their measures are made decimal. 

Table V. is almost metrical, while the mass of the pound is only 
increased 10 per cent. The pound, therefore, which is the most 


and international and interprovincial commerce would be facilitated 

by the statutory introduction and enforcement of a new _table- 

book. Grorce T. McCaw, 
25, Mountjoy-square, Dublin, October 22nd. 





1.—Long Measure. 
10 inches .. = 1 foot 
8 feet R = ‘ii 
5 links f °° = Lyard = 1 metre 
20 yards = I chain 
10 chains .. = 1 furlong 
10 furlongs = lmile = 2 kilomctres 
3 miles = 1 league 
11.—Sjuare Measure. 
10) square inches .. = 1 square foot 
9 square feet — 
25 square links / ** = Laquare yard 
40 square yards .. .. .. «2 oe = 1 perch 
10 perches . ea eee 1 square chain 
2} square chains = l rood 
4rosds .. .. oe 420) “a <6 = lacre 
Iif.—Cubie Measure. 
100) cubic inches .. = 1 eubic foot 
27 cubic feet | = leuhic v 
125 cubic links f °° = leubie yarl 
1000 cubic yards 1 “mound ” 
8 “mounds ” a ee 1 cubic chain 
IV.—Measure of Capacity. 
100 minims = 1“magnum” = 1 cubic centimetre 
10 “*magnums” = 1 “maxim” 
10 “fmaxim: 1 gill 
5 gills . 1 piat 
2 pints 1 quart = 1 litre 
4 quarts = 1 gallon 
2 gallons .. 1 peex rd 
5 pecks = 1 firkin or bushel 


= 1 barrel or tierce 


4 firkins or bushels : 
= 1 hogshead 


1} barrels or tierces 


1} hogsheads = 1 puncheon or quarter 
2 puncheons = 1 pipe 
2 pipes = 1tun = 1000 litres 
1} tuns 1 wey 
2 weys 1 last 
V.— Weights. 
1 “ pickle” +. «+ +. = lecontigramme 
10 *-pickles” .. .. .. .- = lgrain 
grains .. .. .. .. .. = 1 scruple = 1 gramms 
10 scruples . = ldram 
5 drams = l ounce 
10 ounces ,. = 1 pound = 1 demi-kilogramm:> 
10 pounds . = lstone 
10 stoae = 1 hundreiweight 


20 hundredweight i lton = 1000 kilogrammces 





THE LOSS OF THE COBRA. 


Strx,—In your issue of October 25th it is stated that the Viper 
was built as a ‘‘spec” boat by Hawthorn. She was really ordered 
by the Admiralty from the Parsons Marine Steam Turbine Com- 
pany, who sub-contracted for the hull with Hawthorn, Leslie 
and Co., and the evidence given before the Cobra court-martial 
proves how well the Admiralty officials consider her hull to have 
been constructed. It was also the Admiralty who named her, and 
she was built entirely for them. The C>bra was not built after, 
but before the Viper, and had run her first trials before the latter 
was ready, but was run into when at the wharf of the Tarbinia 
Works during a fog, which necessitated extensive repairs. These 
two vessels have constantly been quoted as sister ships, but as 
they were of different designs and dimensions that is not a fact. 

Haggenden Castle, B2al, I, J. LEYLAND. 

Northumberland, October 31st. 





AMERICAN LOCOMOTIVES IN ENGLAND. 


Sir,—I notice, in your issue of September 6th, the writer of the 
articles bearing the above title condemns the locomotive authori- 
ties of the two lines with which Sir Ernest Paget is connected 
abroad for their ignorance, prejudice, or want of patriotism—or all 
three—in not having English engines to work the traffic to the 
total exclusion of foreign engines. 

Oa one of the roads to which I presume Sir Ernest refers, two- 
thirds of the line has maximum grades of 1} per cent., and is 
worked entirely by English engines, while on the other portion, 
where there are 4 per cent. grades, with curves of 100 m. radius, 
American engines are used, and there, with their large boilers and 
great flexibility, they show to advantage as compared with the 
home-built engine. This line is well ballasted from end to end, 
and the sleepers are of steel or hard wood ; it is, in fact, a model 
line in every respect, so that the English engines have no bad 
track to contend with, and the results obtained with them have 
really beer excellent, so much so, indeed, that I am sure none of 
the officials would wish to change to engines of another make. 

But on the other line referred to by Sir Ernest the conditions 
are entirely different, and English-built engines form only about 
one-eighth of the total motive power. Guiles of 2 per cent. and 
3 per cent. are frequent, not on one division only, but all over the 
line, with 100 m. curves ; the road bed is only partially ballasted, 
the rails are light, and a large proportion of the sleepers are of 
native pine, which is a very soft wood; competition with other 
lines is severe, the trains are heavy and must make good time, and 
the engines which overtake this work best have been found to be 
those of American make, nor do I understand why, in deciding 
for American engines, the locomotive authorities must have been 
“either very ignorant or lamentably prejudiced.” After twelve 
years’ experience of both makes of locomotives, I am of the 
opinion that for heavy traffic on foreign lines with heavy grades 
and sharp curves, and especially where the track is not in the 
best condition, the American engine is the more suitable machine, 
but on good track and where the grades are light I should prefer 
the home-built engine. 

In article No. V., ‘‘ A Locomotive Engineer” finds fault with many 
of the details of American engines, and among other things he con- 
demns the bar frame because ‘it compels the adoption of a 
circular smoke-box of comparatively small diameter.” I have 
always considered this to be one of the good features of the 
American engine, there being less liability of the circular plates 
becoming distorted with the heat than is the case with the deep 
square-bottomed English smoke-box. The joints between the 
smoke-box side sheets and the English slab frames are often a 
source of annoyance to repair-men, and the report of “‘ engine not 





convenient standard we could have, is practically unchanged. The 
hundred weight contains 1001b., an obvious advantage. The ton, 
containing 2000 new pounds or 2204°6 old pounds, is only slightly 
different from the present weight—some 35 lb. less. Apothecaries’ 
weight is metrical, as the necessities demand. 

Tables IV. and V. are obviously correlative. The minim of 
water weighs 1 ‘‘ pickle” ; the ‘‘magnum” = 1 scruple ; the pint 
of pure water 1 lb.; and the liquid tun is one ton weight. 

As regards the coinage, the duodecimal division has so much to 
commend it that a decimal scale isa doubtful improvement. The 
only feasible change would appear to be the division of the shilling 
into ten pence. The pound, florin, shilling, and penny would then 
form a semi-metrical scale, 

The system formulated above should adapt itself to every require- 
ment of life. The absurdity of having different systems, such as 
Troy weight, avoirdupois, straw weight, &c., disappears. Unwork- 
able numbers like 30} are eliminated. Liquor weights are reduced 


toasystem. Conversion tothe C.G. notation would be immediate. 
Generally, the prolonged calculation consequent on our present 
irregular measures would be vastly simplified, without interfering 
to any materiel extent with the common measures in daily use ; 


ing,” caused by leakage of air at these parts, is of frequent 
occurrence. Another advantage of the pret aos smoke-box is its 
‘‘comparatively small diameter,” for a committee of the American 
Master Mech Association found by experiment that it was a 
decided help to the steaming qualities of an engine not to have 
the capacity of the smoke-box too great, and recommended that 
its length should only be sufficient to allow of a cinder ejector 
being placed in front of the cylinder saddle. Even before this 
report was issued, I had found that by filling up the deep Eaglish 
smoke-boxes to about the level of the doors, I could make the 
engines steam better, and the only objection to this practice was 
the difficulty of getting at the steam and exhaust pipe joints for 
repair ; and, by the way, accessible pipe joints is another good 
point in the circular smoke-box. 

_American axle-boxes do not meet with ‘‘A Locomotive En- 
gineer’s ” approval because the brasses ‘‘ afford com tively little 
end surface.” But the Americans do not depend on the brasses 
to give end surface ; they allow the boss of the wheel to rub, not 
only on the brass, but also on the box, brass and box being flush, 
thus securing a large wearing surface, which seems to be decidedly 











better than our English method, where the brass projects bsyond 


the sides of the box. 


for the purpose, especially when brass liners are 
bosses, as is the general practice now. 


of box in cast steel on the London and North-West ilway 
and if such is the case it cannot be quite such a oe 
Locomotive Engineer” would have us believe, 


poe which seem to show bias on the part of the writer, 


gases occurs man 


have occurred from the above causes duri 
years, and that the majority were brought about by the opening 
of drain cocks of steam pipes in which water had accumulated, 


tubes by means of water-hammers. e 
also made showing how violent are the concussions set up, even in 
a small glass tube, if the water which was originally contained 
therein was drained off while under steam pressure. 
engineers were present at the meeting, and mentioned some 
interesting cases of burst pipes, 


————<—<——r 
Cast iron, as “A Locomotiy i ‘3 
says, is commonly used in the United States for engine i wl 
but it is almost always ‘‘ steeled,” which makes a capital mixture 


put on the wheel 


I understand Mr. F, W. Webb has introduced the American type 


“ A 
There are many points in the able articles you have been pub. 


though, 


suppose, this was to be expected. I hope besides Mr, Rous. 


Marten’s reply, we shall have the subject well discussed in your 
columns, and that the good and bad features of both makes of 
locomotives will be brought out, 


October 9th, Mima. 


FIRE-THROWING FROM LOCOMOTIVES, 
Sir,—In reply to the opening paragraph of Mr. Baxter’s last 


letter, I must refer bim to your issues of July 12th and 19th and 


August 2nd. The only point in his letter of July 29th which stj!] 


calls for any comment is that ‘‘change of direction” is without 
effect. 1 did not reply to this assertion, because | thought it might 


have been an oversight. As it is so obvious that “change of 


direction ” will separate solids from gases, and is in everyday use, | 


concluded he must have heard of it. Change of direction of the 
times in a smoke-box, and baffle plates may be 
used to cause such changes to take place as may be taken advantage 
of without adding to their present number ; which means that new 
changes of direction may be arranged without retarding the flow 
of the gases more than at present. 

That the stepped cone blast is a notorious fire-thrower is not to 
be wondered at, because, as applied toa locomotive, it would, if 
correctly proportioned—but using the same diameter of blast nozzle 
as without it—considerably increase the smoke-Lox vacuum, the fire- 
box vacuum and fire-lifting. A combination of a properly designed 
stepped cone blast with increased diameter of blast nozzle and with 
suitably arranged batfle plates would give good results, both as 
—- increased efficiency and freedom from fire-lifting and 

rowing. 

To revert to the experiments of Messrs. Adams and Pettigrew, his 
last remarks are by no meansa reply to mine thereon. There is no 
direct evidence that the maximum readings were taken at the same 
moment, and if there is any doubt on this score, it is useless to 
attempt to learn anything by comparing them. Averages do not 
show proportionate differences, as I have already said. Mr, 
Baxter was perhaps well advised in saying that the blast pipe in 
question was supposed to equalise partially the vacuum. But no 
observations were made, so faras I can judge, to show that any- 
thing of the sort had been done. Mr. Baxter makes much of the 
fact that there is lin. difference—why trouble about the °0/ /— 
between the “vortex” readings and those at the tubes. But of 
what use is the “‘ vortex” reading, even supposing that it represented 
the real vacuum there’ If readings had been taken at two or more 

laces on the tube plate, as done in the recent trial of Mr. 

rummond’s spark-arrester, some good might have been done by 
comparing them. I cannot see that any attempt is made in Mr. 
Adam’s blast pipe to produce a vortex, and I therefore think that 
Mr. Baxter should now enlighten us as to what he understands by 
the word. The only case of a nozzle being arranged for this 
purpose that I can call to mind for the moment is the water- 
spreading nozzle of Messrs. Kortinz. 

We now coms to temperatures. As the gases travel slower 
through the lower tubes owing to deposit than through the upper 
ones, they are necessarily more cooled during their passage, 
because it means that there is less weight of gas d per unit of 
heating surface. Naturally, the boiler feels the loss of clean tubes 
more than dirty ones. The lower tubes are surrounded by prac- 
tically solid water, while the upper ones are in contact with a mix- 
ture of steam and water. As the greatest amount of heat is trans- 
mitted through the metal of the top tubes while they are the least 
effectively cooled, the actual tempsrature of the metal of these top 
tubes will be higher than in the case of the lower ones, and the 
consequent unequal expansion causes trouble. I have clearly 
shown why the upper tubes should pass more gas than the lower 
ones without having yet had recourse to the inequality of the 
smoke-box vacua. While passing more gas they will pass more 
dust and cinders, and therefore suffer more by erosion. 

That ‘‘evenly distributed vacuum” in the smoke-box should 
have any effect on the tendency of a fire to burn into holes is, to 
say the least of it, very strange. But so many strange things are 
said of locomotives that one should not be surprised. Th: 
haphazard use of water gauzes has led to strange results, and | am 
not surprised to find that Mr. Baxter is quite prepared to ignore 
the presence of grease ; for if the method of using an instrument 
is wrong to start with, it is not worth while troubling to have it 
accurate, 

By all means let Mr. Baxter eet with his bigger tube if he 
thinks it will do him any good ; but what is wanted is something 
which can be applied to the existing locomotives, such as ara, | 
understand, being experimented with by the London and North 
Western and the Great Cantral, and the inventions of Mr. 
Drummond and myself. 

Referring to the end of Mr. Baxter's third paragraph, I think he 
might not have made comparisons, and I will content myself by 
referring him to the second paragraph of my letter of Saptember 
18th. I may add that I have not yet seen any caso where the 


chimney and blast pipe have been proportioned so as t> get any- 
thing like the best work out of the blast. 


ALF. Corton. 
Manchester, November 4th. 








MANCHESTER LITERARY AND PHILOSOPHICAL Socrety.—At a 


meeting held on the 29th ult. Mr. C. E. Stromeyer read a paper 
on ‘* Explosions of Steam Pipes due to Water-hammers,” dealing 
with the subject both from a theoretical and practical point of 


view. He referred to the reports of the Commissioners of the 


Board of Trade, according to which about fifty searoeee explosions 
the last seventeen 


while a few were clearly due toa plug of water having been shot 


from the boiler ends of the pipes to the engine ends, Mr. Stro- 


meyer first investigated the pressure which is set up when an 


elastic body suddenly comes to rest, the s lution of which problem 


was correctly guessed at by Dr. A. Ritter in 1889, but he was 


unable to give a proof of the possibility of discontinuity of motion, 


which is part of the phenomena of an elastic blow. This point was 


fally gone into by Mr. Stromeyer, and also illustrated by means 
of an unloaded helical spring. Having established this theory, it 


was easy to see that when an elastic prismatic body is moving 


axially its front surface comes to rest instantaneously on contact 


with an immovable obstacle, while the more distant parts of the 


bar come to rest also instantaneously when the wave of pressure 
or of change of velocity reaches them, 
velocity of sound, and as the tail end of the bar has maintained its 
velocity, it is quite clear that the axial 
product of tke elasticity of the material into the ratio of the 
velocity of the object to the velocity of sound. With the help of 
this theory it was easy to calculate the pressure which a 
water of a given length, travelling a given distance, under the 
influence of a given pressure, will exert if brought to a full stop. 


This wave travels with the 


pressure in the bar is the 


lug of 


[his was illustrated to the meeting by the bursting of two glass 
A novel experiment was then 


Many 
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RAILWAY MATTERS. 


«Eastern and Chatham Railway Companies 


tux South b é 
Bip to rebuild the Continental Pier at Queenborough 


at the cost of nearly £90,000. 

THE electro-mechanical system of signalling constructed 
on the Sykes principle has been installed in six cabins near 
(lasgow, and has given satisfaction. 

Ir is reported that a trial of American coal on a 
Brazilian railway lately showed that to do the same work as Cardiff 
coal 124 per cent. more must be burned, 


Tux Danish State Railways have asked for tenders from 
<hipbuilders in this country for the construction of a steam railway 
fas for service between Germany and Denmark. 


Ir is calculated that about £30,000,000 of British 
capital is invested in railway enterprise in Brazil. Latterly, by 
favour of the higher exchange, and the large cereal crops which 
have had to be moved, results from railway investments have been 
more satisfactory. 

Purine the dense fog on Monday evening a Lancashire 
and Yorkshire express train from Manchester to York got on the 
wrong line when passing Todmorden and ran into a pilot engine, 
Three coaches were wrecked and the engine was damaged. Several 
passengers were injured. 

Tue railway ticket ‘scalping’? business in America 
uppears to be a lucrative form of employment. We learn from an 
American periodical that a notorious scalper of Chicago recently 
found guilty of dealing in forged tickets and out on bail, forfeited 
his bail of about £2000 by failing to appear in court. 


AccorpING to the annual statement of the Minister of 
Railways for New Zealand, the length of line open for traffic on 
March 31st last was 2212 miles, against 2104 miles for the previous 
year, he revenue showed an increase of £103,000, and the 
working expenses were £75,490 more than in 1899-1900, 


Tur State railway, Estrado do Ferro Sul de Espirito 
Santo, is being pushed on with all speed, and is now completed to 
Mathilde, about fifty miles south of Victoria. The intention is to 
join at Cachoeiro Itapemirim communication with Rio Janeiro, and 
if possible from Mathilde to join Minas, thus making Victoria a 
port for Minas Geraes. ; 


AccorptnG to the Bulletin of the Bureau of the 
American Republics, it is announced that the Mexican Department 
of Public Works has contracted with an American syndicate for 
the construction of a railway from San Geronimo, a station on the 
Tehuantepec Railway, in the State of Oaxaca, to the frontier of the 
Republic of Guatemala, 


Tue East Coast express, Flying Scotchman, had a 
narrow escape from disaster at Darlington during the prevailing 
fog on Monday. ‘The train got on to the wrong line, which should 
have been occupied by another train, fortunately detained by the 
fog. Nothing worse occurred than a shock and severe shaking tc 
some of the passengers through the violent application of the 
brakes, 

A coMPETITION is being organised by the Association of 
Russian Railway Companies for the best automatic coupling for 
railway vebicles, Three premiums of respectively 5000, 3000, and 
1000 roubles are being offered. Entries for the competition will be 
received until April 15th, 1902. Full particulars of the competition 
can be obtained from the Association, whose addrees is, 30, Nevsky, 
St. Petersburg. 


AccorDINnG to information from New South Wales, the 
ceremony of the first breaking of the ground in the construction 
of the Auckland electric tramways was performed on August Ist. 
The length of the various lines in the city and suburbs will 
amount to almost 20 miles, of which the greater portion wil] be 
double track. In single track the mileage ia the city and suburbs 
will be about 34 miles, 


WE learn that the order for the electric lifts for the 
Great Northern and City Railway has been given to Easton and 
(o., Limited, Broad Sanctuary, London, S.W. Lifts made by this 
company have been at work on the City and South London Railway 
since the spring of 1900, on the Central London Railway American 
lifts are employed. It is satisfactory to see that English manufac- 
turers are gettings a share of the new work. 


Tue Highways Committee of the London County 
Council have recommended that, subject to the result of the usual 
inquiries proving satisfactory, the tender of |. G. White and Co. 
be accepted for the execution, for the sum of £171,145, of the road- 
work and plate-laying required in connection with the reconstruction 
for electric traction of the London County Council tramways 
between Westminster Bridge and Tooting, Blackfriars-road and 
Kennington, and Waterloo-road and St. George’s-circus. 


In spite of the multiplication of ice works, and the 
enormous increase of the demand for ice, there is not a single 
refrigerator railway car in all India for the transport of perishable 
goods, Itis said that when Mr. H. T. Lomesurier was agent of 
the Great Indian Peninsular Railway, a closed wagon was suitably 
lined with a non-conductor and between Bombay and Poona 
for the conveyance of fish, fruit, and other perishable goods, but 
it seems that the experiment was not continued, although since 
Mr. Lemesurier left India in 1877 the production of ice has 
enormously increased. 


A sgrtous obstacle has been encountered in the 
excavation of the Simplon Tunnel. For some time the work on 
the south side has had to be abandoned. It is thought that the 
water is derived from the Cairasca torrent, which, having its origin 
at the foot of Mount Leone, runs almost parallel with the tunnel. 
It is intended to make the experiment of throwing a large quantity 
of strong colouring matter into the torrent, so that if it appears in 
the tunnel there will be proof that the water these comes from the 
Cairasca, In that case it will be necessary to open a new gallery 
to go round the inundation. 


Tur scheme for expropriation by the Brazilian Federal 
(Government of railways now enjoying their guarantee, and for the 
conversion of the northern graup into one incorporated system, has 
been actively advanced, with the result that the two lines from 
Bahia and Pernambuco to Siio Francisco have been recently bought 
in. The Sul de Pernambuco and Pedro Alfonso lines were already 
in the possession of the Government, and an agreement has been 
made with the Great Western of Brazil Railway Company, by 
which, while remaining in possession of their present line from 
Recife di Limoeiro, they also acquire the lease for a period of sixty 
ears of certain other systems, 


Tue Light Railway Commissioners sat last week at 
‘Tottenham, to hear the application of the British Electric Traction 
Company, Limited, for an Order under the Light Railways Act, 
1896, authorising the company to make and use certain light rail- 
ways in the counties of Middlesex and Essex. Originally, the pro- 
moters intended to construct fourteen short lines in the parishes of 
Tottenham, Walthamstow, Leytonstone, Wanstead, and Woodford. 
Seven of the lines were, however, abandoned, owing to the opposi- 
tion of local authorities, and the scheme which the Commissioners 
were asked to sanction consisted of the remaining seven lines, affect- 
irg Tottenham and Walthamstow, the total length being 44 miles. 
At the termination of the inquiry Lord Jersey announced that the 
Commissioners had decided not to allow the scheme to proceed so 
far as regarded the Walthamstow portion, and the promoters 
thereupon elected to drop the remainder of their scheme, 





NOTES AND MEMORANDA. 


Tue population of Prussia has increased from $1,855,000 
in 1895 to 34,472,500 in December last. 

THE boilers of steam motor carriages in Chicago must 
be inspected by the regular boiler inspection department of the 
city. 

A SEVEN-MASTED schooner is being built in America at 
a cost of £50,000, The vessel will have a sail area of 40,617 square 
feet. Three steel decks are provided. A steam plant is being pro- 
vided for hoisting anchors and sails, with the result that the crew 
will consist of nineteen men only. 


Tue estimates for the United States Navy for the fiscal 
year ending June 30th, 1903, have been announced. The total 
amount is £19,782,170, against £15,584,900 for the current year. 
The chief increases are for construction, for armour, and in the 
appropriation for yards and docks, 

Att doubts as to the anti-corrosive effect of a certain 
amount of copper in steel were dispelled by the recent communica- 
tion of Messrs. J, E. Stead and F’. H. Wigham to the Iron and 
Steel Institute. On the other hand, the authors found that 
copper in high carbon steel for wire-drawing pnrposes was not 
satisfactory. 


Mucu of the coal mined in the State of Rio is of the 
nature of lignite ; another description found contains too much 
sulphate of iron to serve as steam coal—it cannot be reduced to 
coke, and it is of no use for blasting purposes, It seems yet to be 
decided whether the bituminous or anthracite varieties really 
exist in this State. 

IMMENSE deposits of excellent iron ore occur in the 
State of Rio, and particularly in Minas, but they are unaccom- 
panied by coal. Tne owners, says a consular report, are looking 
forward hopefully to the time when science shall have solved the 
problem of the fusion of metals by electrical process, adaptable as 
a practical method in industrial pursuits. 


In the third quarter of this year—July Ist to September 
30th—9671 vessels, measuring 1,293,385 registered tons net, used 
the North Sea and Baltic Canal, against 10,147 ships and 1,282,109 
tons in the corresponding period of 1900. The dues collected in 
the three months—after deduction of the Elbe pilotage money— 
amounted to 618,178 marks, against 615,739 marks. 


Ar the Winnington works of Brunner, Mond and Co., 
where two gas engines of 400 to 500 horse-power nominal have 
been working with Mond gas, tests show a thermal efficiency of 
30°38 per cent., ‘‘one indicated horse-power now being obtained 
from an expenditure of 0°88 lb. of common slack coal of so poor a 
quality that it only contained 62 per cent. of carbon.” 


THE project for equipping Rio de Janeiro with a supply 
of electric power for industrial and other purposes appears to be 
on the road to realisation, plans having been presented and 
approved by the municipality. The works are to be completed in 
eighteen months from date of approval. The motive force for 
generating the power is hydraulic, and will be derived from water- 
falls distant about forty-four miles from Rio. 


In the conclusions to their report on the trials of heavy 
motor vehicles, which were held under the auspices of the Self- 
propelled Traffic Association during the past summer, the judges 
state that when internal combustion engines can use ordinary 
mineral oil, petroleum or paraffin, under the varying conditions 
imposed by road locomotion, without creating a nuisance, their 
wide adoption is assured ; because the cost of fuel will then come 
within the range of commercial conditions for road transport. 


Tue Dortmund and Ems Canal has a depth of 8ft. 24in. 
and a bottom width of 59ft. These are the standard dimensions 
fixed for all Prussian canals to be built in the future. On curves, 
the bottom width is enlarged on the convex side. The amount of 
this widening of the bottom is regulated in every case by the radius 
of the curve, and the admissible maximum length of the barges. 
It is equal to twice the versed sine of the arc whose chord is 
equal to the length of the longest barge, which has been assumed 
at 220ft. 

Tue Deutsch prize has been awarded to M. Santos- 
Dumont after all. ‘{hirteen members of the committee voted in 
his favour, nine against, and three did not vote. M. Santos- 
Dumont has accepted the money, but in order to mark his 
disapproval of the ungracious action of those who disputed his 
right to it, he has resigned his membership of the Aéro Club. 
The £4000 will be distributed as follows :—£2000 to the poor of 
Paris, £1200 to M. Dumont’s workmen, and £800 to M. Kmmanuel 
Aimé, the Aero Club’s secretary. 

Ar the present time, in the middle island of New 
Zealand, there are about 240 dredges, costing from £5000 to 
£14,000 each, in course of construction orordered. Dredges are at 
work or about to work on the following rivers :—Molyneux, Clutha, 
Kawarau, Manuarhekai. Dart, Shotover, Lindis, Waiau, Mataura, 
Waipori, Nevis, in Otago and Southland; in the Westland and 
Nelson on West Coast; on the Totaru, Hokitika, Grey, Ahura, 
Buller, Inanghua, and Orwell Creek. There are also a great 
number of gold-bearing flats which are being dredged. 


Tue Dortmund and Ems Canal, in its present form, 
constitutes a portion of the large waterway which, in the near 
future, is destined to connect the Rhine with the Elbe. From one 
of its extreme ends at Herne, a canal is to be carried on to forma 
junction with the Rhine; and from Bevergern, another canal is 
to be made until the Elbe isreached. So long as the junctions with 
the Rhine and Elbe remain unfinished, the Dortmund and Ems 
Canal forms a connecting link between the country served by it, 
and the trade of the world by way of Emden and the North Sea. 


Two naval gunnery trials of an important character 
took place at Portsmouth lately, one with a 9°2in. gun and the 
others witha 12in. gun. Five rounds were fired from the former 
in 85 sec., and ten rounds from two 12in. guns in4 min, 46sec. In 
each case the men had only three days’ experience with the new 
machinery they were handling, but they succeeded in destroying 
the targets. It has been proved that with newest appliances the 
12in. gun can discharge a projectile weighing 850 lb. every 30 sec., 
and that in the same time the 9°2in. gun can fire two projectiles 
each weighing 380 Ib. 

Tue report on the condition of the metropolitan water 
supply during the month of September, 1901, by the water 
examiner appointed under the Metropolis Water Act, 1871, states 
that the average daily supply delivered from the Thames during 
the month was 141,981,554 gallons; from the Lea, 30,007,348 
gallons ; from springs and wells, 52,933,092 gallons ; from ponds 
at Hampstead and Highgate, 1905 gallons. The daily total was, 
therefore, 224,923,899 gallons for a population estimated at 
6,275,922, representing a daily consumption per head of 35:84 
gallons for all purposes. The Thames supplied 63-124 per cent. of 
the whole. 

WHEN completed the Miami and Erie Canal will be 
equipped with an electric towing system. There will be six 
electric locomotives for towing the canal boats. Each will be 
equipped with two 125 horse-power alternating-current motors. 
In the cities the current will be delivered at 380 volts, and in the 
country at 1100 volts. Along the first section of the line there will 
be four transformer stations, and current will be delivered from 
lighting plants in the various towns at 33,000-volts. When towing 
boats the locomotives will have a speed of three miles an hour, but 
by cutting out one of the motors this can be increased to six miles 
an hour, when not towing. 





MISCELLANEA. 


AN experiment is about to be made at Barnes, Surrey, 
in lighting the streets with 700 Nernst lamps. 


Tron ore is being shipped to the United States from 
Spain, and a vessel which carried a cargo of iron ore returned with 
a cargo of steel rails, 


Tue Wimbledon Urban District Council has decided to 
apply for a further loan of £14,448 to complete the electric lighting 
scheme, in consequence of the increasing demand for current. 


Tue Carlisle Town Council are experimenting with a 
bacteriological system of sewage treatment. So far the results 
obtained under Mr. Dibdin’s plans have been bigbly satisfactory, 
and it is hoped that a complete scheme for the whole of the city’s 
sewage will be drawn up in the spring. 


BarystapteE Town Council applied for power to borrow 
£27,000 for their electric lighting scheme. The Local Government 
Board has written that it considers that at present the scheme 
should be confined to the compulsory area, and they will be prepared 
to sanction a loan of £21,600 on certain conditions, 


Tue stock of water in the Manchester reservoirs was 
reported on Tuesday equal to nineteer days’ supply, and only 
eleven million gallons above the low-water mark recorded on 
October 4th, It is possible that the restrictions cutting off the 
supply between 6 p.m, and 6 a.m. will have to be reimposed unless 
there is rain. 


TENDERS will be opened on November 27th next, in 
the office of the Municipality of the town of Paterna, in the 
Province of Valencia, for the execution of the works, according to 
the estimates and plans, which are now on view, for bringing a 
supply of drinking water to the town, from the source known as 
‘* La Fuente.” 


Tue Léon Gambetta, the first of the armoured cruisers 
of 12,550 tons comprised in the programme of naval construction 
voted by Parliament less than a year ago, was launched at Brest 
on Saturday. The vessel is 146} m. long, and 21 m. 40 cm. beam. 
The Léon Gambetta is to be armed with four guns of 194 mm., 
16 guns of 164 mm., 22 guns of 47 mm., and two guns of 37 mm. 


Tue Chief Constructor of the United States navy, 
Rear-Admiral Bowles, will recommend in his annual report the 
construction of six large sailing ships. These are to be used as 
training ships for men entering the naval service. Admiral Bowles 
is a strong advocate of the idea that the enlisted men of the navy 
— receive thorough training in seamanship aboard sailing 
vessels, 


Tue Prince of Wales’s Pier, constructed by Sir John 
Jackson for Dover Commercial Harbour, is now practically com- 
pleted, and will probably be opened before Christmas, Accom- 
modation will be afforded for Atlantic liners, which are to make 
Dover a port of call. Electric cranes are to be placed on the 
Admiralty Pier for dealing with the transference of crates on and 
off cross-Channel steamers, 


THe Water Committee of the London County Council 
at the meeting on Tuesday brought in a report on the question of 
introducing a Bill for the purchase of the metropolitan water 
companies in the next session of Parliament. It was recommended 
that a Bill for the purchase of the eight water companies be intro- 
duced on similar lines to the one brought in last session. The 
recommendation was carried. 


THE novel system of cableways or trolleys that has 
been installed over the Pacific liners building at the works of the 
Eastern Shipbuilding Co., New London, Conn., is now in successful 
operation. The cableway system permits cf the handling of four 
large ship members at any one time, and the material can be 
picked up at any station on or near the ships and placed in any 
position desired. Electricity is used throughout. 


THe Halifax sewage works, which are capable of 
dealing with over four million gallons of sewage per day, has so 
far cost close upon £50,000, It is estimated that when complete 
the scheme will cost £80,000. The works, as opened last week, 
have been carried out from plans prepared by Mr. E. R. S, Escott, 
the consulting engineer, the work having been executed under the 
superintendence of Mr, Lord, the borough engineer. 


Tue North German Lloyd steamer Krefeld has just 
brought to Germany 175ancient Chinese bronzeguns, which formerly 
stood on the walls of Pekin, and, according to inscriptions upon 
them, were cast between 200 and 250 years ago in Chinese arsenals 
under the superintendence of the Jesuits. It is stated that the 
more highly ornamented pieces of cannon are to be placed in the 
Naval Museum, while the remainder are to be melted down for the 
sake of the bronze. 


A casE of some interest to motor car builders was 
heard at Preston on Tuesday, when Mr. J. Walmsley, partner in a 
firm of carriage builders, was summoned at the instance of the 
Inland Revenue authorities for keeping a motorcar without a licence. 
Thedefendant used the car for driving between his home and works, 
but pleaded that he only used the car for experimental purposes. 
The Bench did not take this view of the matter, and fined the 
defendant 20s, and costs. 


On Tuesday an inquiry was held at Worcester by 
Mr. H. P. Boulnois, Local Government Board inspector, into the 
proposal of the City Council to erect and equip a supplemental 
electricity generating station at a cost of £31,111. The new works 
have become necessary by reason of the conversion of the tram- 
ways to electric traction, and it is proposed to give the contract 
to the British Electric Traction Company, who have acquired the 
— torun the trams in the city and district. No opposition was 
offered. 


Tue quarterly report of the Associated Society of 
Shipwrights was issued on Wednesday at Newcastle. For the past 
quarter, it states, the vessels under construction represented a ton- 
nage of 1,414,120, being 105,000 tons more than in the correspond- 
ing period of last year. Warships were excluded from this calcu- 
lation. While this was a record figure, shipping experts were 
crying out about low freights and over-production, and it behoved 
members to husband their resources against the day of adversity. 
The membership of the society is now 19,012. 


Tue American Line announces a greatly improved 
service to New York, as regards both passenger and cargo steamers. 
From and after December 18th they will despatch, at regular 
intervals both ways, fast boats between Antwerp, calling at South- 
ampton and Queenstown, and New York. The steamers that will 
run are mostly new boats of some 10,000 tons. At first the sailings 
will be monthly, beginning with the steamship Haverford, leaving 
Antwerp December 18th ; later on the boats will sail weekly. This 
new service is in addition to the regular line of mail steamers. 


THE new building slip in course of construction on the 
seaward side of the old mast pond at Devonport Dockyard will be 
of a far different character from that which the Admiralty had at 
first decided on. The original plans provided for a slip capable of 
building a ship 450ft. long, but after the work had been taken in 
hand the plans were so altered as to provide fora slip 590ft. long 
and 90ft. wide. This, however, does not-really indicate the magni- 
tude of the work, as the foundations are in for extending the slip 
another 160ft , thus bringing it up to 750ft., which is considerably 
longer than any building slip in the country, 
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Waocrs.—You will get the most sccurate particulars from the Board of 
Trade, Westminster. 

8. J. 8. (Dublin).—Try Mr. Horner’s book on patternmaking, published 
by Crosby Lockwood and Sons. t is up to date Mr. Rose’s boo 
used to be the standard work, but we do not know that it has been 
modernised. 

H. A G.—We fear that you will have some difficulty in attaining your 
withes. Electrical engineers of standing will require a considerable 
premium. You may be able to get him into an electrical engineering 
works as a fitter’s apprentice, but not until he is sixteen. 

M. D. (Hillsbro’) —(1) The purport of your letter is not quite clear. The 
tensile strength and elongation of steel are given as a specification of 
certain qualities. It is the steelmaker’s business so to treat his 
materials that the desired strength and ductility shall be obtained. 
There is no formula for arriving at the connection between the strength 
and the elongation. The material is tested in a machine which draws 
itout. Suppose the length was 10in originally. and it was required 
that it should have an elongation of 10 per cent. in 10in , then, when 
the breaking load was reached, the length of specimen would be llin. 
(2) The Gravet rule is that illustrated on the circular you enclose. We 
have found a 10in. meet all ordinary requirements. 

8. 8. W. (Nottingham) —The matter is so simple that you will probably 
not need a text-book. You must furnish the pulley of the motor with 
a rope or block brake. We presume that you are conversant with this 
apparatus. You must then have a voltmeter and ammeter, which you 
had better get calibrated. and a reliable speed counter. The brake 
should be adjustable, so that varying loads may be put on. Thena 
series of readings of the voltmeter and ammeter should be taken, 
together with the speed, which should be kept constant unless you 
desire to obtain the efficiency of the motors at varying speeds, and the 
power absorbed by the brake must be noted at each reading Then 
multiply the voltmeter reading by the ammeter reading and divide by 
746, ie, the number of watts—volts x ampéres—in an electrical 
horse-power. The result will be the power absorbed by the motor 
This, compared with the brake reading, will give the efficiency of the 
motor. The temperature of the air should be noted, and the tempera- 
ture of the fields and armature may be taken by means of a thin glass 
bulb thermometer inserted between the windings in each case and 
held there with a piece of waste. If you want any further information 
write to us again. 


INQUIRIES. 


SLAG WOOL. 
Srr,—Can any of your readers give me the name and address of any 
firm which supplies slag wool ? 
November 6th. Cc. D'A. L. 








MEETINGS NEXT WEEK. 


Tue IxstiruTioN oF Junior Excinegrs.—Saturday, November 16th, 
at3p.m. Visit to the Standardising Laboratory of the Board of Trade 
Standards Department, Westminster. 

Tue INsTITUTION OF MecHaNicaL Enoinegrs.— Friday, November 
15th, at 8 p m., at the Institution House, Storey’s-gate, St. James's Park 
Paper. ‘‘ The Balancing of Locomotives,” by Prof. W. E. Dalby, Member, 
of London. 

Tue Institution oF Civ, Encrnrers.—Tuesday, November 12th, at 
8p.m. Papers, ‘‘The Discharge of Sewage iuto a Tidal Estuary,” by W. 
Kaye Parry, M.A, BALI., . [nst. CE., and W. E. Adeney, D.Sc.; 
‘Train Resistance,” by John A. F. Aspinall, M. Inst. C.E. 
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MAXIMUM PRODUCTION, 


Ir appears to be held by a great many persons that 
there is no limit to the producing powers ofa nation. This 
theory lies at the root of various up-to-date arguments. On 
it are based numerous exhortations to be energetic. It is 
the foundation of censures poured on the British manufac- 
turer. Such is the blind faith which these people have in 
the unlimited powers and unparalleled perils of Great Bri- 
tain, that they urge us to reduce prices and win new markets 
by sheer force of underbidding. It never occurs to them 
that there is really a maximum output which it is impos- 
sible to exceed, at all events without a considerable 
lapse of time necessary to the development of resources. 
It is no doubt evident that there is a limit to the 
amount of coal that can be raised from a pit; to the 
quantity of cotton cloth that can be woven in a given mill ; 
to the tonnage that can be hauled on a given railway ; to 
the amount of work that one man can do; to the amount 
that a sovereign can purchase. It ought to be, but it 
certainly is not equally evident that the work of a nation 
is but the aggregate of the work done by its component 
units. The whole output of cotton cloth for the year 
is hut the sum of the number of yards made by each 
mill multiplied by the number of mills. Such facts are 
overlooked, and we hear arguments, a3 we have said, 
urged which are entirely based, it would appear, on the 
assumption that the country could produce a great deal 
more than it does if the people-were so minded. 

Now it so happens that at this moment, and for some 
time past, Great Britain has, on the whole, been working 
to her utmost capacity. Let us, for example, turn to the 
reports of the Amalgamated Engineers’ Union. We find 
that about 3 per cent. of the members are ‘on dona- 
tion.”” This means that out of every one hundred more 
or less competent fitters, erectors, and machine-tool 
hands, no fewer than ninety-seven.are working and earn- 
ing wages. Furthermore, many of these men are work- 
ing overtime. Of course some trades are better employed 
than others; but it must be remembered that the simul- 
taneous employment of every man, every tool, every 
engine in this country, or in any country, is impossible. 
Just as no machine can return all the energy put into it, 
its efliciency being always expressed. in a percentage, so 
the producing efficiency of a country must be a per- 
centage of the theoretical ultimate possible capacity for 
producing; and the maximum practical productive power 


this last standard that we have alone to do, and 
we believe that we are fully justified in saying that we 
have been working pretty close up to it for a considerable 
period. This is the principal reason why, on the one 
hand, orders have gone abroad, and machinery and ma- 
terials have been imported into this country ; and on the 
other, why engineers and manufacturers do not appear 
to be particularly energetic in the pursuit of trade. The 
steel maker who is urged to cut down the price of his 
billets by a pound a ton, so as to undersell the Germans, 
points to his order book, full for months ahead, and asks 
very reasonably why he should make his customers a 
present of a pound a tonon their orders? The great 
strike of the engineers reduced the production of the 
country to a low ebb for some nine months ; the arrears 
do not even now seem to have been altogether made up, 
and this is no doubt one of many reasons why the British 
manufacturer has incurred the censure of those who, 
knowing really nothing about the course and current of 
trade, have feared they know not what, and threatened 
Great Britain with all sorts of woes and tribulations in 
the future if she will not be up and doing something— 
precisely what, they do not say. 

While the maximum producing power of any country is 
at each moment limited, it is always possible to augment 
it, provided the necessary conditions are present. The 
weaving shed of a thousand looms can be supplemented 
by another shed of equal capacity. The steam engine of 
1000 horse-power can be superseded by one of double the 
power. More fitters and erectors and machine men can 
be turned out, always provided a little time be allowed 
for making the change. Here we come to the most 
important question that perhaps it is possible to raise. 
Is it desirable to augment the producing power of a 
nation? Fools rush in where experienced traders fear 
to tread, and assert that it is, always, in every case 
desirable. Yet there is available enough knowledge, we 
think, to give us pause. Germany and Austria supply 
just now object lessons of no small import. Stimulated 
by Protection and bounties, the German manufacturer has 
urged his wild career in pursuit of wealth, backed up and 
aided by the banks. The result has been disaster, and 
the banks are now selling steel and iron in this country 
for what they will fetch, to repay as faras may be money 
advanced to construct mills and factories and iron works. 
There are, to quote an old statement, three courses 
open to the people of this country—they may rest content, 
and add not at all to the producing power of the nation ; or 
they may go on slowly but steadily increasing their pro- 
ductive powers, step by step as demand grows; or they 
may. proceed to invest money lavishly, doing in a year 
or two that which ought perhaps to be done in ten years. 
We have no hesitation in saying that, after all, in the long 
run it will be found that the second system is that which 
will most conduce to the prosperity and happiness of the 
nation. 

There is, however, something to be said in favour of 
enterprise. There is no such thing as standing still; the 
country and the individual alike must go on or go back. 
Owing largely to the labours of the company promoter 
in the past, and to the uncertainty existing as to a steady 
supply of labour in the future, engineering has not 
recently attracted the capitalist in search of invest- 
ments. We donot say that money could not be had, but it 
has certainly not sought investment. The great develop- 
ment which has taken place throughout the country in 
the construction of mills and works of all kinds has for 
the most part been carried out with private capital. That 
is to say, when a new shop has to be added or anew blast 
furnace built, the money has been found by the proprietors 
or their friends, not by the outside public. To a certain 
extent this is desirable, because the hands of directors 
representing large bodies of shareholders are always tied. 
They feel that they have done their duty if they pay 
a dividend of four to five per cent. They are not 
disposed to risk temporary loss for future gain. This 
policy may be summed up by the word caution, and 
caution will powerfully limit the producing power of a 
nation. It may easily be pushed too far. It will, we think, 
be readily seen that if the manufacturer has not sufficient 
capital himself, and cannot get it from others, his power 
must remain limited. To return to the illustration we 
have already used. If the weaver who has already a 
thousand looms, cannot find the eight or ten thousand 
pounds required to build and stock a second weaving 
shed, his power of production cannot increase. In 
a word, while there are several conditions which determine 
maximum production, not the least important is the 
attitude assumed by the capitalist; and it is a some- 
what suggestive commentary on the way in which 
every nation but Great Britain has been belauded, that 
enormous amounts of British capital are invested abroad, 
and that at this moment it is easier to get money to invest 
in the United States than to invest in this country. 
To sum up, we think we are justified in saying that the 
country is working nearly to its maximum capacity—the 
words to be taken with the limitations we have indicated. 
That the capacity can be increased by laying down new 
plant, and in other ways obvious enough, goes without 
saying ; whether the increase is justifiable or not we have 
no suflicient evidence to say. We believe the answer may 
be left to the business instinct of men who have so far 
maintained the prosperity of the nation against very keen 
and highly-favoured competition. 


ABOVE-WATER TORPEDO TUBES. 


NavaL opinion is by no means unanimous as to the 
latest Admiralty order about removing above-water torpedo 
tubes. The call for the removal of these weapons has 
come primarily from the shore-going expert, full of a 
lively dread as to the results of a torpedo being hit in a 
tube. The idea of a tube being unloaded does not seem 
to have occurred to these people, or so, at least, say 
sarcastic torpedo officers. It is further pointed out that 
there is only one instance of a torpedo ever having been 
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Japanese war, at the battle of Asan. In this fight the 
torpedo gunboat Kuang-King was in action with three 
large Japanese cruisers, which drove her ashore. She 
was then pounded by the Naniwa, and after a good 
quarter of an hour’s pounding a torpedo in the stern tube 
exploded and mangled the after part of the vessel a good 
deal. In the same fight the Tsi-Yuen had torpedo war- 
heads lying about on top of the armour deck. She was 
riddled and badly hit all over, but no torpedoes exploded. 
In the Hispano-American war, in view of what happened 
to the Kuang-King, self-respecting war correspondents 
could not do less than treat a Spaniard the same way; 
and we all know of the torpedo exploded in the bow tube 
of the Vizcaya. This ‘‘ torpedo” destroyed the tube and 
made a hole of no great dimensions in one side of the 
Vizeaya’s bow. It was a fairly big hole, but nothing in 
comparison with the hole made in the Matsushima by a 
12in. shell in a far less constricted part. This Vizcaya 
hole was, bearing in mind the narrowness of the bow 
and the excellence of the spot for bursting purposes, just 
about what a 6in. common shell might be expected to 
do. It was far more like that than a torpedo burst, 
which ought to have mangled the bow beyond recog- 
nition. Finally, the Spaniards had no torpedoes. In 
the Belleisle experiments torpedoes are supposed to 
have been placed in the tubes, and there is a pretty story 
to the effect that one of these, shaken out, very nearly 
hit the Majestic. In sober fact, the torpedoes had no 
motive power. A shell seems to have hit smack on a 
tube, and the war-head either went off and did no 
appreciable harm, or, more probably, got blown overboard. 

This, then, is the sum total of fact, and it is hardly 
much for panic. If we turn to fiction, we find the 
captain of H.M.S. Majestic, as taken into action by Mr. 
Arnold Foster in ‘In a Conning Tower,” talking concern- 
ing a torpedo that exploded inside the Frenchman and so 
lost her the day. It did not, however, prevent him from 
loading his own tubes. Theniif we turn to the Naval War 
Game—in the rules of which it is arbitrarily laid down 
that if a shell bursts near a loaded tube chances must be 
thrown as to the torpedo being exploded—we find that 
now and again the incident happens. In war-games 
above-water tubes are loaded when ships close, and some- 
thing like 8 per cent. seem to get ‘“‘exploded.’’ No 
doubt in a war game a naval officer will take risks that 
he would not take in real war, but there is no gainsaying 
the unanimity of the argument that an above-water tube 
—supposing submerged tubes non-existent—is a very fine 
dernier ressort ; that the fact of its being on board does 
not necessitate its being loaded; that, protected with 
sand bags, &c., its explosion in real war is rather an off- 
chance, quite worth risking in a ship that can be put out 
of action by two or three 6in. shells. 

After all, we may remember the midshipman in 
Captain Marryat who saved his life in countless battles 
by putting his head into the first shot hole. It was 
about a quarter of a million to one that nothing 
would hit that spot again. Even the gunnery expert 
of this year’s Naval Annual allows fifteen minutes’ hard 
firing with a 6in. to smash the muzzle of a 12in. gun, so 
that even the ideal gunner will not be able to hurt a 
torpedo, resting in a tube for four or five minutes, unless 
he is very lucky. The common or garden practical 
gunner is never likely even to attempt it; if he hits it it 
will be chance pure and simple. And if the tube is 
behind armour we really do not see why much should 
happen when he has touched the spot and all. In the 
Chino-Japanese war a 12in. gun at Wei-hai-wei was hit 
on the muzzle by a big shell that went down the muzzle 
just as the piece was fired with another shell on its way 
out. Something happened, of course, and the greatest 
industry of the Japanese never led to the finding of more 
than half the pieces of that gun again. The incident 
has not, we believe, been brought forward as a proof of 
the danger of using guns; but the solitary similar case 
with a torpedo has been trotted out times without 
number. We do not say that the cases are on all fours, 
but they are sufficiently near to make us question whether 
the Admiralty has done wisely in ordering the removal 
of all above-water tubes save those at the stern, of 
which more later on. There is no occasion to load the 
tube till itis needed, and pending some demonstration 
that a submerged tube is likely to be workable in real 
action, we fail to see why tubes above water should be 
removed. Hinged tubes, such as Elswick and Russia 
use, occupy next to no space, while their upkeep and 
weight are trifling. 

Tubes are being removed, for instance, from the Grass- 
hopper, a torpedo gunboat. So long ago as 1893 her 
maximum speed was 13°5 knots with forced draught; she 
might now make 11 knots. Her service, we believe, is 
as a portion of a boom defence. A torpedo fired at an 
attacking destroyer might annihilate that craft; the 
destroyer has about a one in a billion chance of exploding 
the torpedo in its tube. The removal of the Grasshopper’s 
tubes costs money, and cui bono’ The Empress of India 
has four tubes protected by 6in. compound armour—Har- 
vey in some of this class. These tubes are to go. Again, 
cui bono? Has an enemy one chance in ten thousand of 
exploding torpedoes in them? Ifthe 6in. armour is liable 
to be penetrated by 6in. shell—an unlikely enough event 
in war—a couple of inches Krupp armour laid on over 
the compound would effectually prevent it. The tubes 
need not be loaded at once, but suppose the ship is dis- 
abled and loses all or most of her guns—as she probably 
will in action—if she can still mancuvre, her two 
broadside submerged tubes will be of service, but if she 
cannot mancuvre—again probable enough—a cruiser may 
come up and capture her by threat of a torpedo. If she 
has four above-water training tubes on board, that cruiser 
will hardly venture within a mile of her. Things of this 
sort need consideration, when we remember that it costs 
more to remove the tubes than to retain them. 

Stern tubes are to be retained, which—seeing that they 
have been fitted to no vessels since the Majestic class— 
takes some people by surprise. We ourselves consider 


that stern tubes may often prove very useful, and, seeing 





that they are covered with armour and in a part of the 
ship little likely to be hit, certainly relatively safe. It 
is, however, more difficult to use them than any others, 
the view aft being very limited, while the risk of the 
torpedo from one being discharged at afriend astern is here 
greatest. British battleships now-a-days are fitted with 
four tubes, two forward and two aft, these bearing 
usually 45 deg. abaft the beam. In cruisers later than 
the Powerful these after tubes—by far the more useful 
pair—are suppressed, presumably because cruisers have 
no station to fire them from. Submerged tubes, of 
course, must be directed from above water; and the 
Powerful’s class’s arrangements in this respect are not 
scientific to the uttermost. We are not sure, indeed, 
that they are not a little Gilbertian. As some foreign 
officers have made their jokes about this particular 
Admiralty design, we feel that no harm can come of 
British people knowing it also. The tubes are directed 
from the after chart-house, a nice little wooden struc- 
ture in which the torpedo lieutenant is to stand 
on a small platform. On the top of this is the 
director, to use which he puts his head and shoulders 
through the roof. <A fine armoured headpiece is built for 
him on the roof, so that though his body be blown to 
bits his head will be quite safe! Now, what are the 
chances of these tubes being used? They may, of course, 
be transferred to the fore conning tower, but that is rather 
awkward. Are tubes of this sort likely to be so useful as 
above-water tubes behind armour, which can, if neces- 
sary, be worked by a man at the tube? Even if the 
contention of so many torpedo officers that a torpedo 
in its tube is hardly likely to be exploded by anything is 
not admitted, at least we may recognise that the tube 
need not be loaded till it is required. The torpedo is an 
uncertain weapon at best; it is never so sure as the gun, 
and guns do not invariably get near the target. But it is 
a most effective quietus if it does hit. For obvious 
reasons we do not hold it desirable to discuss here sub- 
merged tubes at length. We can only generalise, there- 
fore ; and, generalising, we lay down that a disabled ship 
at the end of an action could use above-water tubes where 
she could not use submerged tubes or any other weapon. 
Naval warfare is so uncertain that it is well worth 
while preserving above-water tubes for this chance, 
especially in ships badly supplied with submerged tubes. 
A tubeless ship must be handicapped in fighting an enemy 
that has tubes, and it puts a premium on hostile tubes. 
We again repeat that we cannot convince ourselves that 
the Admiralty is doing a wise thing in removing tubes as 
it is doing. We cannot disassociate the action from de- 
ductions drawn by well-meaning people who have been 
unduly credulous with things that they have read, and 
who cannot realise that a torpedo tube need not be loaded 
till it is required. The age isone of scares and sensations, 
and the sensation-monger is abroad, trying to hang danger- 
flags everywhere. One day it is lyddite, another day 
woodwork, then “buckling’’ destroyers, then deficient 
‘“‘end-on”’ fire, or ‘energy of fire,’ and so on, and so 
on, up and down the gamut. We have ‘ messages from 
the Mediterranean ”’ that had better have come from Mars. 
We have tourists telling us how much better things are 
done in Germany, America, France, anywhere. The 
precious foreigner is always right ; the British Navy’s only 
salvation is to follow. This sort of thing goes on ad 
nauseam. Nelson managed to win Trafalgar without the 
aid of people to tell him how the Germans, Turks, or 
Chinese would have arranged it; and if the Navy is to be 
a force of use it must work out its own salvation on its 
own lines. We do not believe in the decadence of the 
British manufacturer and designer, but when we see 
straws indicating an Admiralty taking its lead from 
popular fancies founded on ill-digested fallacies we do 
see cause for disquietude elsewhere. 


THE PROFESSOR AND THE GAS ENGINE, 


WE probably do not overrate the meaning of the approval 
with which many of Mr. Goodchild’s remarks were received 
on Friday evening at the Institution of Mechanical Engi- 
neers when we say that they indicated a certain amount of 
disappointment with the result of the work of the Com- 
mittee on Gas Engine Research. There can, we think, be 
little doubt that the members had looked forward to receiv- 
ing this time some facts and figures which might indicate, 
if only faintly, the direction in which future steps are to be 
taken, if the efficiency and value of the gas engine are to 
be increased. In this they were disappointed. The 
report is almost entirely a professor’s report. It deals 
with facts and figures which have little or no interest 
apart from the actual experiments with which they were 
connected, and the only table which appealed in any way 
to the engineer was never properly supported, and was 
allowed to go by the board immediately the breath of ad- 
verse criticism was turned uponit. The statement that it 
was not an engineers’ paper is further supported by the 
fact that the discussion was in the larger measure sustained 
by professors. This is for some reasons to be regretted. 
It has been proclaimed and reiterated that gas engine 
makers would take no active interest in these trials. We 
were given, for example, as an excuse for the design of 
the engine employed that gas engine makers would 
neither lend nor sell a more suitable engine. That is a 
statement hard of belief without a knowledge of the 
conditions, but if the makers foresaw that there was 
to be no practical outcome of the experiments for 
many years, there is every excuse for their lack of 
enthusiasm. As far as the experiments have at present 
been taken, it may be said, we think, without unfair- 
ness that nothing has been discovered which might 
not have been either divined from analogy with the 
steam engine or deduced from previous results. The 
support given to the theory of variable specific 
heat is perhaps an exception, but it is at present 
based admittedly on doubtful grounds. It, however, as 
Professor Capper pointed out, offers a more satisfactory 
explanation of certain effects than the so-called after 
burning, an explanation which we have his authority for 





bel Leet 
elieving was never inwardly accepted by theori , 
ever much they may Ponape pe ke He ne 
It is therefore to be welcomed as a step towards correct 
thinking of what happens in the cylinder of a gas en ine 
But apart from this, what has the report given us ? : 

The chief interest in it centres round the question of 
temperature during explosion. Professor Burstal] after 
many years’ careful experimenting, arrived at a series of 
results, which either he or his committee decided should 
be published. The experiments were made with 
platinum pyrometer, and certain allowances were con. 
sidered necessary by the observer. To what results haye 
these months of careful work brought us? We are abso. 
lutely no nearer a knowledge of the temperature in the 
cylinder than we were after the earliest and crudest 
tests with melting alloys were made. For, in the 
first place, Professor Burstall himself pointedly dis. 
claimed that he had at any time stated or believed 
that the results he obtained were trustworthy. He 
knew, he said, that his thermometers were lagging, and he 
suspected that they did not record the maximum tem. 
perature reached in the cylinder. In the second place 
Professor Callendar, whose acquaintance with the measure. 
ment of temperature is not surpassed, stated his doubt 
also if the readings were to be relied upon, and showed 
how it was possible to make a true correction for rate of 
radiation from the hot wire. These admissions and 
arguments practically throw back the whole of their 
figures in the Committee's lap for revision. 

One thing, however, appears to have been clearl 
demonstrated. It is that the temperature of the gases 
near the walls of the cylinder are less than at or near 
its centre. Can it honestly be thought that lengthy 
experimenting was required to prove a point which 
the most elementary acquaintance with heat engines 
teaches? And, furthermore, if the only deduction 
to be made from the fact is that the cylinder walls 
should present as small a proportion to the contents 
as possible, was many months’ work worth while? Pro. 
fessor Burstall has arrived at the conclusion that the walls 
shouldbe smooth and without pockets, and that the valves 
should be placed ina flat cylinder cover. This form most 
nearly approaches the desired conditions. But Professor 
Burstall will surely not ask us to believe that he did not 
know that before he commenced his work for the 
Committee. It is only necessary to examine the 
drawings of many engines which have been or are con- 
structed to see that the point has been appreciated 
for years. It is, we believe, an elementary point 
in the thermo-dynamics of heat engines. But it 
omits certain practical considerations, and it will be 
interesting to see, in case the new engine is designed on 
these lines, if it comes up toanticipations. We fancy that 
Messrs. Tangyes, to mention only one firm, could afford 
some interesting particulars on the effect of form of com- 
bustion chamber on the economy and efficiency of large 
gas engines. If, however, the experiments are to be con- 
ducted purely on “‘research lines,” the economy of the engine 
becomes a matter of secondary consideration, and the com- 
mittee are fully justified in adopting that form of cylinder 
which is most nearly of theoretically correct form. We can- 
not, however, help thinking that it would be more in accord- 
ance with the wants of the Institution if the engine repre- 
sented the highest accepted modern design, was run at 
the greatest possible mechanical efficiency, and was 
arranged to give the most economical results. There 
was more than a grain of truth in Mr. Beaumont's obser- 
vation that we did not want to know how badlyan engine 
could be run. Neither do we wish to know the condi- 
tions which prevail when it runs badly. We want to 
study the conditions of the healthy engine in the first 
place ; clinical observations on the effect of poisons inay 
be useful as a clue to their identification afterwards. 

In conclusion, we should like to add our meed of praise 
for the care, acumen, and untiring energy with which 
Professor Burstall has approached his subject. He has 
done the best that was possible on the lines which he 
had laid down. Our cause is not in any sense against his 
work. Tor it we have the highest regard; our observa- 
tions are rather in the way of being an expression of 
regret that there is so little practical outcome from 
so many years of work. It may be that we are too 
impatient. 


A NEW FINANCIAL POLICY. 

A SINGULARLY suggestive leading article appeared in 
the Times of Wednesday, the 6th inst. It has been 
evoked apparently partly by a speech made on Monday 
at Bristol by the Chancellor of the Exchequer, and partly 
by ‘“‘a very significant and remarkable letter written by 
Sir Bernhard Samuelson,” published also on Wednesday 
by our contemporaty. The letter and the article alike 
plainly suggest the imposition of a moderate duty for the 
purpose of revenue on all commodities imported into this 
country except raw materials. Sir Michael Hicks Beach 
warned us, however, that fresh taxation of some kind 
would be necessary to make both ends meet. Sir Bernhard 
calculates that,on a very moderate estimation, it would be 
easy to obtain in the way he proposes a revenue of 
£16,000,000. The suggestion is the more remarkable 
that it is made by a man who has been a consistent Free 
Trader for some sixty years. All who know the Times 
will remember that up to a recent period the appearance 
of an article in its columns, even hinting at the propriety 
of a departure from the most rigorous Free Trade 
principles, would have been impossible. 

For ourselves, we have always held that this country 
ought to follow that financial policy which would best 
promote her prosperity, quite irrespective of the observ- 
ance of any so-called law of political economy, and with- 
out the smallest regard for what is known as authority. 
Whatever some persons may think, the Manchester 
School was not infallible, and its views have never 
been accepted by our own Colonies, or, indeed, 
by any other civilised nation. Even if we admit 
that Free Trade has hitherto been the best policy 
that the country could have pursued, it does not follow 
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: st be the best to the end of all time. 
act agent true than that in the life of nations 
- umstances alter cases, and what may be admirable 
ee -in one generation may be the worst conceivable in 
: Aber It forms no part of our purpose just now to enter 
— a discussion of the merits and demerits of Free Trade 
d Protection. Either is but a means to an end in any 
ye e. It is impossible to dissociate the operation of either 
pl from certain prevailing conditions and _inter- 
el relations. There is absolutely no special or 
varticulat virtue in either policy, taken alone. No doubt 
in the days of Cobden and Bright the conditions were 
immensely favourable to a Free Trade policy for this 
proce and a generation now passing away was in the 
main justified in the opinions which it held. But a new 
eneration has arisen, trading under conditions undreamed 
of fifty or even twenty-five years ago. For months past, 
as we have more than once hinted, a great change has 
been developing in public opinion. Obviously the ten- 
dency to a revision of our whole financial policy is con- 
templated with equanimity. More than this, for the 
time being, we do not feel disposed to say. The subject 
is very complicated, and of the highest importance. We 
rejoice to see that it is being admitted that it may be 
discussed. That is clearly a point gained. The Times, 
however, puts the problem in a way that seems scarcely 
satisfactory :-—‘*‘ The question is, however, how far the 
imposition of new restrictions, on any large scale, would 
tend to diminish or cripple the world-wide commerce that 
has grown up in this country under the Free Trade 
system.” We venture to think that this is begging the 
question. 

There is no reason why, as our contemporary takes 
pains to point out, the country should suffer now any 
more than it did in 1866 from the imposition of moderate 
duties in aid of revenue. The point really at issue is the 
settlement of what policy will on the whole most promote 
the prosperity of the country. Until reasons are adduced 
to prove that trade must suffer by the raising of revenue 
by the imposition of a moderate duty on imports, we have 
aright to assume with Sir Bernhard Samuelson that the 
progress of trade in other countries is tolerably satis- 
factory evidence that we should lose nothing, but, on the 
other hand, gain a good deal. That this is possible even 
the Times seems to admit. Onno other hypothesis can 
we explain its conversion from a rooted conviction that 
Free Trade is absolutely and ulways the best, to the open 
mind which admits that something may be said in favour 
of a different commercial policy. 
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THE STEEL TRADE IMPROVEMENT. 


Wirn the advent of what may perhaps be termed the 
winter months it is encouraging to know that the outlook 
for the iron and steel trade during the brief portion of the 
year which has yet to run is satisfactory. Locomotive 
builders and boilermakers are requiring large quantities of 
Scotch and North of England steel, and seem likely to do 
so for a long time ahead ; nor does there appear much proba- 
bility of any material reduction up to Christmas of the 
present quotation of £7 15s. to £8 for boiler plates, £6 2s. 6d. 
to £6 5s. for engineering angles, £9 10s. to £9 12s. 6d. for 
boiler rivets, £6 5s. to £6 7s. 6d. for railway sleepars, and 
£5 103. to £5 12s. 6d. for heavy rails. Quotations by 
producers in other parts of the kingdom continue, 
as usual, to approximate to the northern standards. 
Engineers are also excellent customers at the present time 
for Staffordshire steel, the output of which appears to in- 
crease, notwithstanding the growth of American and con- 
tinental competition. Indeed, the various Midland steel 
firms are full up with work with every probability of remain- 
ing so for some time to come. Fully employed are also most 
of the Welsh steel works upon steel merchant bar, tin-plate 
bar, and other leading makes; nor do they care to quote 
below £5 to £5 5s. for Bessemer billets and £5 5s. to £5 103. 
for Siemens. The condition of the steel trade on the 
North-West Coast is exceedingly active, considerable 
quantities of steel rails for Canada having been among 
recent shipments; £16,000 a year, it is estimated would 
have been the increased cost to some of the West Coast iron 
and steel masters of the 73 per cent. augmented charge 
announced at the beginning of 1901 by certain of the 
railway companies for carrying coke from distant parts of the 
kingdom to the West Cumberland and Barrow districts. 
Some of the firms and companies have, therefore, been getting 
the coke by sea. No one can blame them, and it is satis- 
factory to know that ten months’ experience of the new 
method has conduced greatly to economy. With regard to 
pig iron the kingdom over, stocks are very low, the production 
is limited and prices are firm; indeed, Glasgow warrants 
have gained 10d. on the month, and hematite warrant stores 
on the North-West Coast have been reduced to some 12,000 
tons, which is about the lowest quantity in the history of the 
iron trade, 


RIVER PURIFICATION, 


ALrHouGH the various authorities charged with the duty 
of carrying out the necessary measures prescribed by the Act 
for the prevention of the pollution of the rivers of this 
country have now been actively engaged for some years, 
any one who has recently seen the Irwell at Manchester, or 
the Aire at Leeds, and other rivers passing through 
manufacturing districts, cannot but come to the con- 
clusion that a great deal yet remains to be done. The 
Boards having jurisdiction over the Ribble and _ its 
tributaries, and the rivers which discharge through Man- 
chester, have recently issued their annual reports. Mr. 
Naylor, the chief inspector of the former district, states 
that progress is being made both as regards the purification 
of the streams and the treatment of trade refuse. Both 
reports refer to the satisfactory results obtained from the use 
of bacterial filters. At Manchester it is stated that the 
polluted water, after passing through bacteria beds at the 
rate of 500,000 gallons an acre per day, not only becomes a 
sufficiently pure effluent to be discharged into the Manchester 
Ship Canal, but that, owing to the surplus oxygen it contains, 
it has a purifying effect on the water into which it is dis- 
charged. The Ribble inspector calls attention to the un- 
satisfactory way in which many of the works for purifying 
sewage are being carried out, due to the action cf the Local 
Government Board refusing to sanction loans unless land is 
taken up for sewage purification in addition to the tanks for 





the bacteria beds. To meet this outlay the local authorities 
cut down as far as possible the cost of the permanent work. 
The Royal Commission on Sewage Purification in their 
interim report have expressed the opinion that they are 
satisfied from the evidence placed before them that it is 
practicable to produce by artificial processes alone, without 
the aid of land, effluents that could be classed as good accord- 
ing to ordinary chemical standards, and which might be 
discharged into a stream without creating a nuisance. Sir J. 
Hibbert, the chairman of the Joint Ribble Board, at the 
annual meeting expressed the opinion that their work was 
rather hindered than otherwise by the too cautious action of 
the local government, and said he considered that their 
advisers were not up to date; and more responsibility in 
dealing with schemes for the treatment of sewage was thus 
thrown on the authorities than was right. 








SIR WILLIAM H. WHITE’S RESIGNATION. 
Sin W. H. Wuire is about to retire from the Admiralty. 
He has created the modern British Navy ; no more important 
work has ever been accomplished by one man. The Chief 
Constructor is still young—he was born at Devonport 
in 1845—but no man could have discharged the duties which 
he has performed, and felt the responsibilities assumed and 
thrust upon him, without mental and bodily wear and tear. Sir 
William White has earned at least temporary repose. That 
his active brain will suffer itself to sleep is impossible; but 
all this is for the future. 

Sir William White’s career is one long record of successful 
climbing. It is said that he never failed to pass an examina- 
tion when a student at Devonport first, and subsequently 
at South Kensington. At the Naval College, he graduated 
at the head of the list of students, being then but twenty- 
two years old. He was eventually appointed on the staff of 
Sir E. J. Reed, then Chief Constructor. In 1870 he con- 
tinued to discharge responsible duties under Sir E. J. Reed’s 
successor, Mr.—now Sir N. Barnaby. In 1883 he left the 
Admiralty for Elswick, where he created the new shipbuilding 
works, There he designed warships for Japan, Italy, and 
Spain. In 1885 he revurned by invitation to the Admiralty, 
succeeding Sir N. Barnaby, taking subsequently the title 
of Assistant Controller of the Navy, in addition to that of 
Director of Naval Construction; there he has remained for 
sixteen years. His record is unexampled, and it speaks 
volumes for his tact and temper that he has been uniformly 
popular in every position which he has held. 

His resignation is accompanied by the announcement that 
the Admiralty are about to make certain important changes 
in administration which will in a measure throw open the 
designing of warships to public competition. Concerning 
all this there is much to be said which we hope to say at 
another time. For the moment we content ourselves with 
expressing sincere regret that the country should have to 
forego the services of one so able, and the hope that he 
may quickly be restored to the fullest possible measure of 
health and energy. 











THE PORT OF MARSEILLES. 





AN interesting report cn the shipping trade of Marseilles, by 
Consul-General Gurney, has recently been issued by the 
Foreign-office. The Consul commences his report by stating 
that, with a view of promoting British commercial interests, 
he is prepared to give a hearty welcome in his office to any 
representative of British firms going to Marseilles in order to 
push the interests of the house represented. The German 
and American trades are fully alive to their means of obtain- 
ing information, and for this purpose are constantly sending 
their agent; to Marseilles. The American experts have been 
particularly active for some time past in obtaining informa- 
tion as to the coal trade. It is reported that an American 
syndicate contemplates the importation of coal to a very large 
extent from the United States, running a special line of 
steamers for this purpose. The Consul is of opinion that, in 
spite of this, the Americans will not be able to oust British 
coal. The question both of freight and quality must 
tend in favour of this country. The coal imported 
amounts to upwards of a million tons, of which 
the railway companies take about one-third. The French 
shipping companies, though subsidised by Government, 
and under the obligation of burning French coal, cannot 
altogether do without the British article. British coal is 
mixed with French in the manufacture of briquettes. All 
foreign shipping use British coal, French coal not being fit 
for this purpose, and it makes too much smoke to be used by 
the navy in war time. Thus, British coal commands the 
market. At the time the Consul made his report about 
170,000 tons of American coal had been delivered for gas- 
making and railway purposes, and 300,000 tons were on order, 
the prices varying from 23s. 6d. to 28s. a ton at Marseilles. 
The freight from Baltimore is about 13s. a ton, or 4s. 9d. 
higher than from Cardiff. 

The trade at Marseilles is suffering from the competition 
with Genoa. Since the construction of the Saint Gothard 
Railway Genoa has become the loading and unloading port 
of Switzerland and Germany in the Mediterranean. The 
completion of the Simplon Railway, five years hence, will 
further divert the traffic of Central Europe to Genoa. 

For the purpose of facilitating the transport of freight, a 
contract has recently been entered into with the new Electric 
Tram Company, whereby the company’s lines will be used 
for the electric traction of goods between the docks and the 
warehouses in different parts of the town during the night. 
As the trams practically cover the whole town and extend to 
the suburbs, this will be an advantage to the warehouses and 
factories, and relieve the congested street traffic. 

With regard to the great strike which occurred a short 
time since, the Consul is of opinion that the struggle that 
took place between organised trade unions and organised 
employers on the whole has done good in clearing the 
situation and showing the strength of the position taken up 
by the employers, the fight ending entirely in their favour. 








NAVAL ENGINEER APPOINTMENTS. —Chief engineer: F. Main, to 
the Victory, for the Flirt; H. Abbott, tothe Pandora. Engineers: 
H. W. Harris, to the Duke of Wellington, for the Fawn; H. E. 
Ash, to the Fearless; P. Stocker, to the Pembroke, for the 
Cynthia ; R. C. Cleave, to the Pembroke, for the Goldfinch; D, E. 
Duke, to the Galatea. Artificer engineers: E. W. Young, to the 
Pembroke, for the Grasshopper; F. D. Morgan, to the Duke of 
Wellington, for the Hunter ; J. J. Boyce, to the Fearless. 


DOCKYARD NOTES. 


Tue Hyacinth seems destined to pile up a record for her- 
self. At Yarmouth, when the Ophir anchored to avoid the 
gale, the Hyacinth managed to break loose and ram the St. 
George. Reports say that the latter vessel is so damaged that 
she is to be paid off. Here, probably, the gentle reporter has 
been going for melodrama again, or muddling up cause and 
effect ; for we understand that months ago it was decided to 
replace the St. George by the Ariadne as senior ship of the 
cruiser squadron. The Ariadne, we may remark, en passant, 
is a Belleville ship, with a record of never having gone wrong 
in any way. Though nominally faster, it would take her all 
her time to beat the old St. George, which belongs to a type 
of cruiser that we have never beaten properly in steaming 
abilities. The class has the old type heavy engines, which 
can always be relied on to make, if not exceed, the paper 
speed. But as fighting units the St. George class ships are 
now rather out of date, and by no means to be compared to 
the Ariadne class. 








Ovr able little contemporary, the Naval Warrant Officers’ 
Journal, looks at first sight to be the latest convert to the 
“something wrong with the Navy” notion. In the 
November issue it talks of how our soldiers were beaten 
by Boer methods, how in trade we are now advised to 
follow German and American customs, &c. &c. &c., and 
finally applies the moral to things nautical. Does anequally 
unpleasant surprise await us on the sea? is the burden of its 
leading article. To prevent it there is a cure quarter- 
deck commissions for warrant officers! We cannot help 
thinking there is some sly humour here. The argument is 
so very thin. Undoubtedly power to rise from the ranks 
would be an exceeding boon to the lower deck, but the same 
power in the army did not prevent Colenso and Magersfon- 
tein. Nor did it create Paardeberg. But—though our con- 
temporary is only cleverly taking advantage of the wind—it 
has only just showed the really serious problem that con- 
fronts us. The man behind the gun is not rewarded as he 
should be, bearing in mind that shooting is better than tactics. 
This is hardly the place to discuss the matter; but at a time 
when rewards and promotion are freely showered on officers 
for navigating the Ophir on a pleasure trip, we are driven to 
think that big prizes for the best shots in the Navy might be 
more advantageous to the country at large. The gun will do 
more than tactics in the next naval fight. 








ReEcEeNTLY we published in THE ENGINEER an article 
entitled “Warships and Mathematics,” in which we sought 
for a formula to give the fighting value in line of battle of 
various ships. We devoted the best part of a column to indi- 
cating why we eliminated certain data, and now there comes 
along our esteemed contemporary the Shipping World, which 
wants to upset our figures of merits of gunpowder by the fact 
that the Majestic class of 14,900 tons and 12,400 I.H.P., have 
18 knots, while the Suffren of 12,730 tons only, is given no 
less than 16,200 I.H.P. for the same speed. This is brought 
forward to prove that the Suffren is inferior. We should 
have imagined that it was more by way of proof that her 
speed was better. As a matter of fact, none of the Majestics 
can make 18 knots at sea, or anything like it. The Suffren, 
the French hope, will do 18 knots atsea. With 16,200 I.H.P. 
she ought to. As to the Majestics, 15 knots is the highest 
sea speed of the Majestic herself; that of the fastest of the 
class, the Hannibal is 16-5 knots, and very good speeds these 
are. But our contemporary can hardly wish to be taken 
seriously when demanding the possible coal bill to be taken 
into account in assessing battle value. Strategically it may 
be of account, but strategical value was not our concern. 





Tue new 16,500-ton battleships of the King Edward class 
have recently been added to the Naval War Game. 





AN agitation is afoot in France for the construction of six 
instead of only two battleships of the Republique class. “ After 
this,” say the expansionists, ‘‘ France will probably need no 
more battleships, so we should not object to this final effort.’ 
The argument is a little cryptic, though probably a case of 
“‘T don’t mean what you think I mean.” 





His Masesty’s destroyer Porcupine has been run into by 
a collier during a fog at Sheerness, and had a hole knocked 
in her. This is the fourth destroyer run into quite recently. 
During the same period uo colliers have blundered into 
German destroyers. Ergo our destroyers ought to be made 
in Germany. We haven't read this yet in our daily papers, 
but we expect to. 





Most people would imagine the ordinary fog-horn to repre- 
sent the resources of civilisation in the way of the maximum 
of noise with the minimum of effort. But it is not so. A 
new patent is now being tried in the Channel Fleet. It isa 
mild-looking instrument, and the operator merely gives it a 
gentle push. But the resulting noise beats a big gun hollow, 
and—in view of some firing retarns—may be more deadly. 
We do not know the name of the inventor, but from the 
horror with which those who have heard it speak of the 
instrument, we gather that it is an unmitigated success, and 
that other efforts are like the cooing of the dove beside it. 
This is as it should be, so we hope everyone is satisfied. 





THE much-abused War-office—which is somehow generally 
two years ahead of the Admiralty in most things—is now 
experimenting with a new shell that gives a thick cloud of 
smoke. At present long-range guns are very nice, but no 
one—except the enemy—has much idea as to where a shell 
at 10,000 yards odd has gone to. The projectile could be 
made useful for naval war. At present the splash has to be 
guessed at, and the trouble is to tell your own splash. 
Something might be done with time-fuse sighting shell that 
indicated themselves clearly. 





Tur French squadron that has sailed to Turkish waters 
consists of the battleships Charlemagne and Gaulois, the 
armoured cruiser Chanzy, the third-class cruiser Galilée, and 
two destroyers. We do not fancy that a naval battle is 
pending ; but no doubt the Sultan has ordered the pawnshops 
of Constantinople to be searched for pieces of machinery, 
guns, and other portable articles. Propellers, we believe, are 
always removed by the Imperial Authorities themselves. It 
lessens the risk of a naval revolution. There should be 





material for Gilbertian opera in the Turkish fleet. 





486 


THE ENGINEER Nov. 8, 1901 

















39-FEET HIGH-SPEED STEAM CUTTER 
SIMPSON, STRICKLAND AND CO., LIMITED, DARTMOUTH, ENGINEERS 


(For description see page 479) 
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a BLAST FURNACE GAS. 

THE process employed by the Société John Cockerill, 
Seraing, Belgium, for getting rid of the dust carried off by 
blast furnace gas, 80 as to render it suitable for use in gas 
engines, is one of extreme simplicity, The apparatus consists 
of an ordinary centrifugal fan, which draws the gas from the 
furnace piping and delivers it under a slightly higher pressure 
to the engine. Water is led into the central part of the fan 
py two small pipes, one on each side, and is reduced to a | 
finely divided ey by impact against the revolving blades 
of the fan. The spray mingles with dust, increasing its 
density and mass, and causes it to be thrown violently against 
the outer casing of the fan, where it settles and runs down- 


APPARATUS FOR CLEANING BLAST FURNACE GAS 


wards, ty be drawn off with the accumulated water by a | 
specially provided outlet. 

The fan shown in the figure, having a disc 1°50 m. in 
diameter, and running at a speed of 900 revolutions, can deal 
with about 200 cubic metres of gas per minute. The power 
required is about 45 horse-power, while the quantity of water 
necessary varies a good deal, according to the state of the gas. | 
Larger plants are being constructed, using fans of 2 m. | 
diameter of disc, and capable of a delivery of about 70,000 





SECTION THROUGH FAN 


cubic metres of gas per hour. The power required in such | 
cases rises to about 130 horse-power. 

A single fan of the type illustrated can reduce the amount | 
of dust contained in the gases from 3 grammes per cubic 
metre to ‘25 gramme. By using a series of two fans the 
dust has been brought down after the second fan to | 
‘09 gramme per cubic metre, but gas containing as much as 
‘3 gramme dust per cubic metre is considered quite sufli- | 
oe clean for use in engines of the Cockerill-Delamare 

ype. 








Tue building of the new battleship Queen at Devon- | 
port Dockyard is being pushed forward with exceptional speed, | 
and almost daily hands are being transferred to her from other 

fond It is expected that the launch will take place early in 

March, 


COCKERILL APPARATUS FOR CLEANING | 





COLONIAL IRON. 





A VERY interesting feature of the new Australian tariff is 
the system of bonuses which it is proposed to establish for 
encouragement of a colonial iron industry. The payment 
will be made on the following scale :—Pig iron, 12s. per ton on 
the proportion made from Australian ore, and 8s. per ton on 
the proportion made from other ore. Steel ingots, contain- 
ing 50 per cent. of pig iron made in Australia, 12s. It is 
proposed that the bonuses shall commence in July, 1902, and 
that they shall be payable only to works capable of producing 
100,000 tons annually. The bonus will be limited to 150,000 
tons of machinery. A bonus of 25 per cent. will also be paid 
on_approved reapers and binders, commencing immediately. 
In other words, Federated 
Australia will endeavour to 
do what individual colonies 
have failed to do. It will 
be remembered that about 
a year ago attention was 
drawn in these columns to 
an agreement between the 
New South Wales Govern- 
ment and the Blythe River 
Iron Company of Tasmania, 
whereby, in consideration 
of the Government agreeing 
to take 100,000 tons of steel 
rails within four years, the 
company undertook to erect 
large smelting works in one 
of the colliery districts of 
New South Wales, and as 
evidence of good faith it 
deposited £10,000 with the 
Colonial Treasurer. We 
have not heard further on 
this matter, but presumably 
the erection of the plant is 
in progress, if part of it has 
not actually been finished 
by this time, and in the 
natural course of events we 
should learn before long 
that operations have been 
commenced. Should the 
enterprise succeed, it ought 
to constitute the nucleus 
around which, in time, a 
considerable industry will 
grow. We are not unmind- 
ful of the fact that earlier 
endeavours towards thisend 
in New South Wales turned 
out to be dismal failures ; 
and as some of the disabil- 
ities remain, it does not 
follow as a matter of course 
that good results are assured 
from the present effort. 
Coal, iron, and limestone 
occur in abundance in 
many parts of the Colony, 
and with an artisan class 
that is above all things in- 
telligent, all the essentials 
to success seem at first 
sight to be present. And 
yet the establishment at 


Eskbank, near Lithgow, 
where brown hematite, 
yielding 50 per cent. of 


metallic iron, is plentiful, 
in common with fuel and flux, some years ago abandoned the 
manufacture of pig iron for which it was originally con- 
structed, and took to the re-rolling of old rails, and the 
manufacture of iron bars, rods and rails, and of ordinary 
castings, mainly from scrap. In the districts of Mittagong, 


| Wallerawang, and Rylstone, there is estimated to be in sight 


enough ore to yield 5,853,000 tons of metal, and yet the blast 
furnace erected at Fitzroy, Mittagong, had to discontinua 
operations after a few years because its product, in the pig 


| or later stages, could not compete with imported iron. 
| There is no lack of markets in Australia to absorb the 


various productions of a large iron industry. The value of 
the imports of all descriptions of iron, machinery, and iron 
manufactures into Australasia amounts to about £9,000,000 
annually, of which New South Wales accounts for about 
£2,500,000. Pending manufacturing developments in the 
other Colonies—- some of which are less favoured in the 
matter of iron and coal deposits—New South Wales might 
supply the better part of her own wants, and might cultivate 
a trade with the other Colonies and with those foreign 
markets which are nearer to her than to the United 
Kingdom. This seems a not unreasonable assumption in 
the abstract. In practice, however, it has been found that 
the cost of production in the Colony has been about as 
high as the cost of production here at home, plus the charge 
for carriage over 11,000 miles of ocean; and about twelve 


‘months ago, when the Legislative Council of New Zealand 


agreed to help a struggling local enterprise by the payment 
of a bonus of £1 per ton as soon as it should have produced 
20,000 tons of ‘‘ marketable iron or steel,’ and undertook to 
purchase 40,000 or 50,000 tons, it stipulated that the price 
should be ‘the same as though the iron had been brought 
from home with the freight added to it.” From all this it 
will be apparent that the English exporter of iron and steel 


| goods to Australia has no occasion to fear for the immediate 
| loss of his business because of the proposal to pay a bonus 


under the new Commonwealth Tariff Bill. At the same 
time, Australia possesses potentialities in this respect which 
cannot be ignored. What is wanted chiefly is the free 
investment of capital in the industry. Money, colonial and 
English, is always available for the development of a gold- 
field ; but the iron manufacture has not init any promise of a 
short cut to fortune, and so the Colonial is not attracted to 
it, while the promoter fights shy of it because of the risks. 
We are convinced, however, that works built on a really 
large scale—comparable, for instance, to those at Sydney, 
Cape Breton—and not hampered by a scarcity of working 


capital, would make a far better showing than has so far been 


made in New South Wales or elsewhere. But there is no 
present likelihood of any enterprise of this magnitude being 
carried out in spite of Government “ encouragement.” 

The iron ore resources of the several Colonies are very 
great. Those of New South Wales are on the largest scale. 





Iron is widely diffused throughout this Colony. Brown 
hematite occurs in very extensive deposits in the Blue 
Mountain Ranges, the principal centres so far explored being 
situated at Mittagong, Picton, Berrima, Lithgow Valley, 
Wallerawang, in the Rylstone and Mudgee districts, and in 
the vicinity of Port Stephen. The result of a number of 
analyses of this kind of ore proves that it is very rich in 
metallic iron, Mr. Coghlan stating that it contains a per- 
centage of 42°69 to 64°48 per cent., and in the majority of 
cases over 55 per cent. of metal. The value of these 
deposits is enhanced by their almost invariable cccur- 
rence in proximity to limestone and coal beds. The 
main lines of railway pass through the regions where 
the deposits are most easily worked. Limonite principally 
occurs at Lithgow, Eskbank, and Bowenfels, in the Blue 
Mountains; in several parts of the Hunter River coalfield ; 
and Bulli, in the Illawarra district. Queensland has iron 
ore of good quality associated in some localities with lime- 
stone, but the known coal beds are in other districts. In 
Cloncurry, according to the Government geologist, there are 
mountains of pure specular and magnetic ore. One of these, 
called Mount Leviathan, is about 200ft. high and a quarter 
of a mile in diameter at the base. The discovery of important 
seams of anthracite in this Colony last year was an event of 
much significance, not for Queensland alone, but for 
Australia asa whole. Western Australia is essentially an 
iron country, for one can scarcely travel a mile in the parts 
where the older rocks appear at the surface without encounter- 
ing a lode. It occurs in numerous forms, but chiefly as 
magnetite and hematite. The same Colony has the Collie 
coalfield, which is estimated to contain something like 
300,000,000 tons of fuel, ‘“‘equal to the better class of South 
Wales and the North of England,” as well as the Irwin, 
Kimberley, Fitzgerald and Phillip Rivers, and Fly Brook 
Fields. Even South Australia, of which we seldom hear, 
except for copper, possesses iron beds at Mount Jagged, 35 
miles south of Adelaide, and at Mount Hematite, 11 miles 
north of Beltana, as well as in other districts. New Zealand, 
as a non-participant in the blessings of federation, will not 
benefit by the tonus proposals, but, as we have seen, she is 
prepared to afford even more generous consideration on her 
own account, and being only a few days’ sail from the con- 
tinent, her ores may be useful in the future. Almost every 
known variety of iron ore has been discovered in New 
Zealand, but the workings have been limited mainly 
to black sands, which occur plentifully on the coast. 
New Zealand is well off for coal, but--always except- 
ing the anthracites of Queensland, which have yet to 
be investigated to the full—New South Wales leads in 
this as in the extent of her iron resources. The car- 
boniferous formations extend over a considerable portion 
of the Colony, and workable coal seams have been discovered 
in many places. At present, however, the coal-mining 
industry is confined to those centres which, from their close 
proximity to ports of shipment or the railway lines, afford 
ready means for the disposal of the commodity when raised. 
The deposits which have been found in the Blue Mountains, 
near the line of railway which runs along their crest, at 
Katoomba, Lithgow, Wallerawang, and elsewhere, now 
supply a portion of the requirements of Sydney and other 
industrial centres in its neighbourhood, as well as part of the 
western district of the Colony. Coal is also mined at 
Berrima and other places in that district, whence a large 
quantity of the fuel consumed in the southern portion of 
the Colony is obtained. The area over which coal is dis- 
tributed is very great, and has been computed at 23,950 
square miles; besides this, it is known to underlie the 
Hawkesbury sandstone in and around Sydney. A necessarily 
rough estimate gives the quantity of black coal yet to be 
worked in New South Wales as 78,198,000,000 tons, and in 
New Zealand as 500,000,000 tons, in addition to a similar 
quantity of lignite. Given enterprise, plenty of capital, and 
large works equipped with the latest appliances, iron manufac- 
ture in the Colonies should achieve some prominence. It is 
a consolation to those who now supply the Australian 
markets that these requisites are not likely to be supplied 
within the next few years. 








THE RUSSIAN NAVAL MANCEUVRES. 


Tue Russian naval manceuvres took place so long ago as 
August last, but Russian events are rarely to be investigated 
at the moment. Details are only now available; still, in 
view of the fact that a British or German attack on St. 
Petersburg seems to have been the motif, delayed information 
is better than none. 

The problem was as follows :—A hostile force has disem- 
barked near Revel, protected by an overwhelmingly superior 
fleet. Its objective is St. Petersburg, defended on the sea by 
Kronstadt, on land by an army. ‘The hostile fleet consisted 
of the coast defence battleships Seniavin, Outshakoff, 
Lazareff, and Grieg, the old armoured cruisers Pamuat 
Azova, and Minin, the old wooden cruiser Asia, some 
destroyers and some transports, and the Voevoda gunboat. 
Soldiers to the extent of 114 battalions, 53 squadrons of horse 
and 230 guns were also engaged. 

In the military operations the first attack was successful, 
the fleet then moved to land a force in rear of the position to 
which the defenders hadretreated. Two divisions of infantry 
and one brigade of artillery were embarked in eight trans- 
ports, which were placed in double line ahead. Two battle- 
ships escorted on each outer side of the lines, two torpedo 
boats being with them. Ahead were the cruisers, the gun 
boat Voevoda, and some torpedo craft. 

This force spent a night at sea. Defending torpedo craft 
were seeking for, but failed to find it. The exact number of 
defending boats cannot be precisely ascertained, but it 
appears to have been enough to have accounted for the attack 
if found. The movement, therefore, seems to have been very 
rash, for to trust to chance in things of this sort is not good 
strategy. 

The fleet reached Bjorko Bay on the morning of the 2ist, 
and, having sent in the Voevoda to reconnoitre for defending 
warships, none of which were seen, the whole fleet entered 
and anchored in the same formation in which it had cruised. 
A defending torpedo boat then appeared to seaward, but was 
chased away by the torpedo boats of the attack. 

The fleet then bombarded the shore to ascertain whether 
any defending guns were in position; but meeting with no 
response, and failing to observe a single gun, began to dis- 
embark its troops. Directly, however, the troops were in the 
boats, a mortar battery and half a dozen field pieces opened 
fire from concealed positions. Some infantry seem to have 
come out and attacked the big ships with rifle fire, but this is 
not quite clear. In any case the attack was pressed, the first 
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COCKERILL’S APPARATUS FOR 


CLEANING BUAST FURNACE GAS 


(For description see page 487) 
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to land being sailors, who took up a position of defence, and 
repulsed all attacks by the defending army. The whole 
attacking force, including twenty-one guns, was disembarked 
in four hours, but presumably preparations to land began 
during the preceding four hours during which the fleet lay at 
anchor in the bay. In any case this landing was very rapid, 
and indicates a high state of efficiency. The infantry landed 
by jumping out and wading directly their boats touched the 
shore. The guns were in long barges, from which they were 
hauled on to the beach by hand. 

Having disembarked the soldiers and recalled its sailors, 
the fleet sailed for Kronstadt immediately. Here they found 
all the forts manned, and a great many field-pieces, protected 


by infantry, mounted on the mainland on either side of the | 


island. The channel was also boomed and mined. Two 
attacks were delivered, but in both cases the principal objec- 
tive was the testing of the defences without regard to the 
necessities of the mimic war—an innovation which seems 
to us excellent, In an actual war, or in a mimic one worked 
out ad Voutrance, the fleet would probably never have gone 
near Kronstadt, being content, instead, to watch it from 
afar. Practical realism was carried out to the full, for, pre- 
vious to the arrival of the fleet, the whole of the forts and 
temporary batteries were exercised at target practice on 
dummy ships, first stationary, then towed through the actual 
channels; an attack would have had to follow. Valuable 
data were thus secured as to the number of hits each battery 
might hope to make. 

The fortunes of the attacking force on shore are not of 
much further interest, the point being that the Russians 
seem ahead of all other nations ‘in combined operations. 
Somewhat similar operations in France were by no means so 
successful in details, nor does muddle seem to have been so 
conspicuously absent. The Russians have a great fondness 
for making ships and soldiers act together in their manceuvres, 
and this is one of those things in which experientia docet. 
Our own mild efforts at naval and military co-operation in 
manceuvres have rarely got beyond ships and forts blazing at 
each other by mistake, Thus is a good deal of unconscious 
humour now and again imparted to manceuvres, but it is not 
war. It is not even magnificent. Our crying necessity is a 
manwuvre war on Russian lines, for on this one subject 
Russia can teach us something. 


| WILLIAM SYMINGTON AND THE CENTENARY 


OF STEAM NAVIGATION. 


Ar a meeting of a local Borderers’ Association in Falkirk 
the other day it was suggested that as October 14th, 1801, 
was the date of William Symington’s second patent, which 
applied to the Charlotte Dundas steamboat, on the Forth 
and Clyde Canal, made steam navigation possible, some 
memorial should be established or commemoration held. 
This suggestion was very favourably received. The very 
successful trial trips of the Charlotte Dundas, when she 
travelled from Lock 20 to Port Dundas, near Glasgow, a 
distance of 193 miles, against a strong head wind, in six 
hours, towing two barges, came off in March, 1802. The 
directors of the Forth and Clyde Canal were faint-hearted, 
however ; they were afraid that steam power would cause a 
wash on the banks of the canal and destroy them; and 
Francis Egerton, third Duke of Bridgwater, who had been 
impressed, and had ordered eight similar boats for his 
English canals, died in 1803, so that the inventor retired to 
London a disappointed man. He died in 1831, and was 
buried in St. Botolph, Aldgate. 

On the granite obelisk erected to Symington’s memory, in 
an elevation behind the mining village of Leadhills, in Lan- 
arkshire, where he was born in 1763, there is an inscription 
to the effect that he was the “ Inventor of steam navigation.” 
On the back of the monument is a representation of the 
piston-rod, which, guided by rollers, was coupled by a connect- 
ing-rod to a crank attached directly to the paddle-wheel 
shaft, which he devised, and which has continued to be the 
system ever since. Symington was the author of notable 
inventions before that date; of a steam road carriage in 
1786, of the steam engine applied to Patrick Miller, of Dal- 
swinton’s, pleasure boat in Dalswinton Loch in 1787. The 
engines were made by an Edinburgh brassfounder, named 
Wall, and the cylinders were 4in. in diameter. The engine 
for the Forth and Clyde Canal experiments of November- 
December, 1789, were made at the Carron Ironworks, Falkirk, 
as was also that of 1801-2. The engines of 1789 cost 
£363 103. 10d., according to documents still extant, and a 
chair made of the wood of the stern-post of this boat, 
which does not seem to have been named, is the property 
{of Mr. Robert Barr, Arnotdale, Falkirk, and is on view at 








———————= 
| the Glasgow Exhibition. It was Patrick Miller, the retired 
banker of Dalswinton, who paid the Carron Company {or 
the 1786 experiments. In 1824 Symington took an affidavit 
before a justice of the peace, at Wedderburn, in the count 
of Stirling, that he was the sole inventor. Joseph Staintor 
of Biggarshiels, then manager of the Carron Company. 
testified that Symington was also in the year 1801 em’ 
ployed by Thomas, Lord Dundas, to erect a boat, and 
construct an engine to propel it along the canal. he 
Charlotte Dundas was built at Grangemouth in 1801, py 
Alexander Hart; she was 56ft. long and 8ft. deep, There 
was a cavity at the stern and in the middle of the breadth 
of the boats, open behind and below, measuring 4ft. wide ang 
12ft. long, for the paddle-wheel. She was steered by two 
rudders connected by iron rods, and wrought in the prow by 
the steering wheel. The engine was 10-horse power coy. 
densing. The cylinder lay horizontal on deck, with a connect. 
ing-rod from the piston-rod to the crank on the paddle-whee] 
shaft. The air pump was vertical, worked by a bell crank, 
The hull of this 1801 boat lay for many years in a creek of 
the Forth and Clyde Canal, between locks No.8 and. Mr, J. 
S. Stewart painted a picture of her as she lay wasting in the 
creek, and a photograph was also taken of her in 1860, and 
some of her timber was made into models and articles of 
furniture. It would be interesting to know how far Robert 
Fulton, who saw the Charlotte Dundas in 1801, benefited by 
his knowledge, before he brought out the Claremont in 1807: 
and also Henry Bell, whose Comet was plying in the Clyde 
in 1812, who saw this pioneer boat of Symington’s. ; 











AMERICAN ENGINEERING NEWS. 
(From our own Correspondent.) 

Power plant of the New York Underground Railway.—TVhe con. 
tracts have been placed for the steam plant of the main power. 
station of the New York Underground Electric Railway, There 
will be eight Allis-Corliss engines of 7500 horse-power, capable of 
developing a maximum of 11,000 horse-power. The high-pressure 
cylinders are vertical and inverted, 42in. by 60in.; the low-pressure 
cylinders are horizontal, S6in. by 60in. The speed will be 750 
revolutions. The steam pressure will be 2001b., and the engines 
are guaranteed to operate without excessive use of oil, with steam 
at 500 deg. to 550 deg. Fah. Superheated steam will be used, for 
which purpose the high-pressure cylinder is provided with poppet 
valves. The steam from the regulator passes through the cylinder 
jackets before reaching the valve chambers. Steam will be supplied 
by forty-eight Babcock and Wilcox water-tube boilers with steel 
headers. Each boiler has 6200 square feet of heating surface, and 
is rated at 600 horse-power. All the boilers will be on one floor, 
and no room will be required for the four chimneys, as these will 
be entirely above the boilers, their vases being supported by steel 
columns. ‘The coal will be loaded into the storage bins by con 
veyors, and the ashes will be removed in the same way. Mechanical 
stokers will be used. The boilers will be arranged in eight batteries 
of six boilers each, with direct piping from each battery to its 
engine. The piping of the eight power units will be connected 
by three tie pipes, running horizontally for drainage, and connected 
opposite each engine to a vertical manifold, from which leads the 
steam pipe to the engine. The steam pipe system will be fitted 
with special valves which can be closed quickly by steam or air 
pressure controlled from various points, so that steam can be shut 
off promptly in emergency. 

American locomotives for F'rance.—Among the recent shipments 
of American locomotives for foreign railways, are some handsome 
four-coupled bogie express engines with single trailing wheels for 
the Paris, Lyons, and Mediterranean Railway. This arrangement 
of wheels constitutes what is called the Atlantic Re and the rear 
pair of driving wheels are the main drivers, he engines are 
simple, and have long fire-boxes and the usual extended smoke-box, 
In general the engines are of American design, but have spring 
buffers, hand railings on the running boards, and six-wheel tenders 


of the Paris, Lyons, and Mediterranean pattern. The principal 
dimensions of these engines are as follows :— 

Cylinders .. 17jin. by 26in. 

Walves .. +. «. Balanced piston 

Boiler diameter. . 4ft. 10in. 

Boiler plates {hin. 


Working pressure 213 Ib. 
Fire-box, copper 10ft. by 34ft. 


Depth .. ». «. « 5ft., 74ft., and 5ft , 114ft. 
Thickness of plates .. gin. and jin. 
Tubes, WOM... os 2 


245 
Tubes, length .. 15ft. lin. 
Tubes, diameter 3 i 
Heating surface, fire-box 


in. 
1704 square feet 


Heating surface, tubes .. 1925 5) os 
Heating surface, total 20% = ,, , 
Gratearen .. .. .. 35 eo 
Driving wheels.. .. 7ft. Ljin. 


Driving axle journals Sin. by 10in. 
oe 3ft. 


Bogie wheels 


Trailing wheels 4ft. ¢ jin. 
Wheel base, driving.. 7ft. 3in. 
ie rigid 14ft. 6in. 
ie TS Pe eee 
- engine andtender .. .. 52ft. 
Weight on driving wheels «+ ee 470,970Ib 
» on bogie.. Se 33,790 Ib. 
1, on trailers 31,400 Ib, 
oy  GEMIDS 50. oe). se 136,160 Ib 
» engine and tender 226,000 Ib 
Tender — 
Wheels .. 3ft. 11}in, 
Journals 5in. by 9fin. 


Tank capacity .. 4490 gallons 

The Brooklyn bridge.—As a result of the fracture of some of the 
suspender rods of the great suspension bridge over the East River 
at New York last summer, there has been acry raised by the public 
and some of the newspapers that the bridge had become unsafe 
for traffic. The city authorities have had the bridge carefully 
inspected by engineers, and their report shows that while there is 
no fear of actual failure, yet it requires improvement and strengtb- 
ening in certain _ Among other things they suggest the 
strengthening of the stay system, and the construction of 
anchorages between the piers and the main a The 
troubles are due mainly to an enormous increase in the rolling load, 
and to an almost entire lack of proper inspection and maintenance. 
The bridge has two carriage hap two lines of railway, and a 
promenade, the railway being designed for trains of carriages 
operated by cable. The number and weight of the trains has been 
greatly increased, the trains of the Brooklyn elevated railway now 
running across the bridge, in addition to the regular bridge 
‘“‘shuttle” trains. Besides this, lines of rails have been laid on the 
carriage ways for the tramcars of the Brooklyn electric tramways, 
and during the busy hours there is a steady stream of these cars, 
at intervals of less than 100ft. The suspender ropes are in good 
condition mainly, but the rods used at the lower parts of the main 
cables require to be renewed and to have a different form of attach- 
ment. The floor under the railway and tramway lines also needs 
strengthening. When this bridge was designed, some twenty 
years ago, bridge strains were not as well understood as at this day, 
so that parts were made of rather excessive strength for the 
assumed loading. Thus, while the moving loads on the bridge are 
now 40 per cent. greater than those proposed by the designer, his 
preliminary estimate of weight was so much larger than the present 
actual weight, that the combined weight of the structure and 











moving load is now less than 3 per cent, o ‘that assumed by the 
designer in 1882, 
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10-FEET TO 


16-FEET BORING 


MILL 


GEORGE RICHARDS AND CO., LIMITED, BROADHEATH, ENGINEERS 





“THEE Noi ceR® 


BORING AND TURNING MILL. 





A WELL-DESIGNED and powerful boring mill, constructed 
by George Richards and Co., Limited, of Broadheath, is 
illustrated above. It differs in an important particular from 
most machines of this class, for, in order to allow it to accom- 
modate pieces of large diameter, the standards are mounted 
on slides and can be moved to or from the table. Thus, 
although the table is only 9ft. across, work up to 16ft. 
diameter can be turned. The standards are drawn back 
simultaneously by a pair of screws driven by power from 
pulleys at the back of the machine, the same pulley being 
also used for elevating the cross slide, clutches being inter- 
posed for that purpose. The table is driven by machine-cut 
spur gear, 5in. face, 2in. diametral pitch, and 102in. pitch 
diameter. The driving cone is at the side of the machine, 
and has four steps, a 16 to 1 back gear, and intermediate 
‘to 1 gear, thus giving twelve speeds, which, with two speeds 
of the countershaft, 175 and 210 revolutions per minute, gives 
a total of twenty-four speeds, ranging from 42 to 22:1 
revolutions per minute for work up to 10ft. diameter, and 
lower for work of greater diameter. The spindle has a top 
bearing 103in. diameter and a lower bearing 7in. diameter. 
The table is supported also near the edge, but for high speed 
or light work can be raised slightly. 

The boring bars are octagonal, and to facilitate boring 
with double-ended cutters one bar is fitted with a dowell pin 
for setting it truly in central position. They have, of ccurse, 
independent feeds, and can be inclined at any angle. Their 
maximum stroke is 4Sin. The feeds are positive, and have 
arange of j,in. to gin. per revolution with instantaneous 
change. The handle at the foot of the vertical feed shaft 
gives a secondary change of feed, while the handle shown on 
the bracket, at the right, on the horizontal feed shaft, is for 
reversing. The hand wheel on the short vertical shaft of this 
same bracket is for changing the rates of feed. The pillar 
behind the machine carries the driving gear for elevating the 
cross slide. In the bracket at its top there is a sliding bear- 
ing carrying the end of the horizontal shaft. This arrange- 
ment provides support for the horizontal shaft when the 
standards are run back. 








HACKNEY MUNICIPAL ELECTRICITY WORKS. 


As briefly reported in our columns last week, these works | 
| They are laid in stoneware and iron troughs, filled in solid 


were publicly opened in a partially completed state on Thurs- 
day,the 31st ult. The works are situated on a suitable piece of 


ground in Millfields-road, Hackney, one side of which is con- | 
tiguous to the river Lea. The capital cost of the complete works | 
for electricity supply and refuse destruction will be £285,000. | 


| the energy developed in the refuse destructor at times when 


terminals. For motive power the pressure will be 480 volts. 
The destructor plant, which is not yet complete, consists of 
twelve furnace cells, made by Hughes and Stirling, which 
are to be capable of burning 160 tons of refuse in twenty-four 
hours. 

There are six Babcock and Wilcox water-tube boilers 
capable of working up to a pressure of 250 1b. per square inch, 
three of which are arranged to utilise the heat of the 
destructor gases. The others are placed in the permanent 
boiler-house, and these are equipped with mechanical chain 
grate stokers, water purifiers, and superheaters. A surface 
condenser has been provided for each pair of engines, each 
condenser being equipped with three-throw motor-driven air 
anicirculating pumps. As there were difficulties in the way 
of taking water from the Lea navigation, a cooling tower has 
been erected in connection with the condensing plant, so as to 
economise the circulating water as much as possible. The 
condensers and pumps were built by Cole, Marchent and 
Morley, of Bradford, and the cooling tower by the Klein 
Engineering Company, Limited, of Manchester. 

The four sets of generating plant, with a total capacity of 
3000 horse-power, are sufficient with the accumulators to 
supply electric current for about 75,000 8 candle-power 
lamps connected to the mains, after allowing for an ample 
amount of reserve plant. The electric generators consist of 
direct current dynamos driven by engines of the triple- 
expansion high-speed type, two being of 1000 horse-power or 
600 kilowatts, and two of 500 horse-power or 300 kilowatts 
capacity. The two 1000 horse-power engines are by Belliss 
and Morcom, Limited, of Birmingham, and the 500 horse- | 
power engines by Willans and Robinson, Limited, the 
dynamos being supplied by J. H. Holmes and Co., of New- 
castle-on-Tyne. An overhead crane, made by Higginbottom 
and Mannock, of Manchester, capable of lifting any weight 
up to 15 tons, spans the engine-room. The operations con- | 
nected with switching and the recording of the electric 
currents are controlled from one switchboard fixed in a | 
central switch gallery in the engine-house, the generator 
panels being at the front and the feeder panels at the back of | 
the board. The work of connecting the generator and 
accumulators to the switchboard has been undertaken by 
Johnson and Phillips, of Charlton. A battery of Tudor accu- | 
mulators, having a capacity of 2800 ampére hours, will store | 


it would otherwise be wasted. The supply mains are of the | 
British Insulated Wire Company's triple-concentric type | 
throughout, insulated with paper and covered with lead. | 





with a bituminous compound. Mains have been laid through 
25 miles of streets, the total length of cable measuring about | 
118 miles. 

In order to encourage the use of electricity by all classes in | 


The distribution is effected on the low. pressure continuous- the borough, low rates have been adopted. For private light- 
current direct-supply at constant pressure on the three-wire | ing fourpence per unit, and for motive power twopence per | 


method, the standard pressure being 240 volts at consumers’ 





unit will be charged. For the hire of meters a charge of one | 





shilling per quarter will be made to consumers whose demands 
do not exceed the equivalent of 25 lamps of 8 candle-power, 
and two shillings per quarter where the demand exceeds this 
limit. Mr. Robert Hammond, M. Inst. C.E., is the consulting 
engineer for the works, and Messrs. Gordon and Gunter, 
F.R.1.B.A., the architects responsible for the buildings. 
When completed we hope to illustrate and describe the works 
more fully. 








THE PETROLEUM INSTITUTE. 


A NEW society has been formed under the name of the 
Petroleum Institute, to represent the interests and for the 
instruction of those engaged, or about to be engaged, in 
the petroleum trade. We have just received a copy of 
the syllabus of lectures for the forthcoming session, which 
we give hereunder. The home of the Institute is 26, 
Bevis Marks, E.C.:— 

1, Friday, November 8th, D. A. Louis, F.C.S., F.I.C., ‘‘ History, 
Geography, and Geology of Mining. Character of Mineral 
Deposits.” 2. Wednesday, November 13th, Dr. P. Dvorkovitz, 
‘* History of Petroleum: Discovery in America, Russia, Alsace, 
Galicia, Roumania, and Algeria.” 3. Friday, November 15th, Pro- 
fessor H. Bauermann, “ Nature and Objects of Geology. The 
Earth considered in regard to:—Its Ultimate Composition, its 
Constituent Minerals, its Mineral Aggregates or Rocks.” 4. Mon- 
day, November 18th, Dz. P. Dvorkovitz, ‘‘ History of Petroleum 
—continued—Discovery in China, Japan, Dutch India, Borneo, 
California, and Texas.” 5. Wednesday, November 20th, D. A. 
Louis, F.C.S., F.1.C., ‘‘Search for Valuable Mineral Deposits. 
Prospecting, Accidental Discoveries, Geological Points, Surface 
Indications, Emanation, Magnetism, Preliminaries.” 6. Friday, 
November 22nd, D. A. Louis, F.C.S., F.LC., ‘Proving Deposits. 


| Boring by Rotation, by Percussion with Iron Rods, with Wooden 


Rods, with Ropes, with Water Jet.” 7. Wednesday, November 


| 27th, Professor H. Bauermann, “‘ Classification of Rock Masses :— 


(1) Crystalline and Eruptive. (2) Sedimentary and Deposits frem 
Solution. (3) Metamorphic.” 8, Friday, November 29th, D. A. 
Louis, F.C.S., F.1.C., ‘‘ Approaching Deposits. Alluvials, Quarries, 
Adit Driving, Shaft Mining.” 9. Wednesday, Dscember 4th, D. A. 
Louis, F.C.S., F.1.C., ‘* Winning Coal ; Various Methods ; Reasons 
for Adoption; Appliances Used.” 10. Friday, December 6th, 
Professor H. Bauermann, “Structure of Rock Masses ; Bones and 
Irregular Masses, Laccolites, Dykes, Flow in Crystalline Rocks, 


| Stratification in Sedimentary Rocks.” 








CapELL Fans.—The fine example of the Capell patent fan 
exhibited by the makers, Andrew, Barclay, Sons and Company, 
Caledonia Works, Kilmarnock, in the outside grounds of Glasgow 
Exhibition, has been sold, we are informed, to William Barr and 
Sons, of Allanton Colliery, Larkhall. The Kilmarnock firm of 
engineers are amongst the first, it would appear, to feel the recovery 
ofconfidence in Natal. Colliery plant is being sent out to Glencoe, 
to replace that damaged early in the history of the war, including 
Capell fans and winding engines. There is also being sent a Capell 
fan forinstalling at the Natal navigation collieries, 
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ELECTRIC TRACTION ON THE UNDERGROUND 
RAILWAY. 

Tue Board of Trade arbitration proceedings between the 
District Railway Company and the Metropolitan Railway 
Company, with respect to the adoption of a system of electric 
traction on the Inner Circle and the District Railway Com- 
pany’s line, was resumed in the Lord Chief Justice’s Court, in 
the King’s Bench Division of the High Court of Justice, on 
Thursday, the 31st ult., before the Hon. Alfred Lyttelton; K.C., 
sitting as umpire, with Messrs. Horace F. Parshall and 
Thomas Parker as arbitrators. 

Mr. J. Fletcher Moulton, K.C., again appeared, with Mr. J. 
W. Gordon, on behalf of the District Railway Company, 
and Mr. C. A. Cripps, K.C., Mr. R. W. Wallace, K.C., and 
Mr. F. G. Thomas, for the Metropolitan Railway Company. 

Mr. Jam2s Swinburne, recalled, continued his evidence 
with reference to the tenders submitted by Thomson-Houston 
and Co. for a direct-current system, and by Ganz and Co., 
of Buda Pesth, for a system on the three-phase alternating- 
current principle. The witness, who appeared in the capacity 
of a consulting electrician of twenty years’ standing, and 
who, in the course of the previous hearings, had given 
evidence favourable to the direct-current system, stated, with 
reference to the claim of Messrs. Ganz—contained in their 
specification—that the arrangement of their tri-phase motors 
on the “cascade” principle had affected a considerable 
advance in electric traction, that this was a misstatement. 
The disposition of shunt-wound motors connected in series 
with a direct current constituted practically the same thing. 
There was also a further disadvantage attaching to the poly- 
phase motors, in addition to those he had enumerated, in the fact 
that they would require to be heavier than the direct-current 
machines, because in the former the iron could not be made 
to attain the same degree of saturation as the latter without 
becoming heated. Messrs. Ganz, again, claimed that with their 
system no sub-stations with moving machinery would be 
required, but witness pointed out that motor fans would be 
employed for the cooling of the static transformers, and that, 
therefore, as those machines, together with the fuses, would 
undoubtedly require attention, the attendance could not be 
confined to the generating station, as Messrs. Ganz asserted it 
would be. If that were the case, he considered the system a 
hopelessly bad one. As regarded the comparative cost of the 
two systems, he considered that the estimated cost of the 
direct-current system was against Messrs. Ganz. The total 
efficiency of the alternating-current system was lower than 
that of the direct-current, and he also considered that the 
method of collecting high-tension current by means of a 
thin, flexible trolley wire, as against the employment of a 
rigid conductor and a sliding contact with a conductor rail 
established by a shoe, was a distinct disadvantage. 

Cross-examined by Mr. Cripps, K.C.: The District Com- 
pany’s proposal-to adopt two conductor rails on the platform 
side of the line contained no element of immediate danger, 
either to passengers or to the company’s servants, especially 
in view of the fact that a circuit of only 550 volts was to be 
employed. 

Mr. Cripps: The supporters of the polyphase system take 
the view that overhead conductors can be employed without 
any possibility of contact with servants or passengers.— 
That is a question. I think the great difference in potential 
counterbalances any advantages the arrangement may 
possess. It is quite a question of degree. 

Mr. Cripps: Speaking as an electrician, there is no reason 
why the alternating system should not be as free from 
breakdown as the direct-current ?—-With the same amount of 
experience of such a system as Messrs. Ganz, as there is at 
present of the direct-current system, I should think not. 
There is no inherent ‘“‘ cussedness ” in electricity. 

Criticising the efficiency of the alternating system in 
acceleration, the witness expressed an emphatic opinion in 
favour of direct-current. In systems operated on the alter- 
nating-current principle, he said maximum torque was 
available from each motor only up to half speed, after which 
one motor of each group of pairs was placed out of gear. 
The acceleration was thus only one-half. With series motors 
operated by the direct current the full torque was maintained 
until the armature resistance disappeared, maximum torque 
being thus obtained. To obtain a synchronous speed with 
the polyphase alternating motor would take longer than with 
the direct-current machine in the proportion of three to two, 
and in order to enable the former to attain eqval acceleration 
with the latter, the electrical energy in the first case would 
have to be doubled after the second half of the period of 
acceleration. It was a question of waste in the resistances. 

Mr. Cripps: Could you return the proportion of power so 
added by shunt-wound motors during the time that the train 
is being brought to a standstill ?—Only a portion of it; and 
then the process would be prejudicial to the generators. I 
really do not think it would be worth while to attempt it. 

Mr. Cripps: But I am informed that in substance the same 
degree of acceleration would be obtained by the same 
amount of power in each system. Is that not so?—-Yes, that 
is so; but the loss of speed in running by alternating current 
would be much more serious than by the direct. Moreover, 
with the direct current there would be a considerable margin 
of speed with high efficiency, and with an alternating current 
a small margin. 

Mr. Cripps: But for all practical purposes the alternating 
system would provide an ample speed margin ?—Some margin, 
not an ample one. 

In reply to a further question, the witness stated that for a 
long-distance line it would be an advantage to have a high- 
tension current with a small conductor, but not for a short 
line, such as the Inner Circle. 

Mr. Cripps: But you can’t get motors for running on a 
direct current of 3000 volts potential ?—I don’t say that. I 
have seen motors which run into thousands, but as an 
engineer I should not advise their use. There is no engineer- 
ing difficulty in making these high-potential motors, but as 
they are not generally used they are not made on a large scale. 

Questioned by counsel as to the possibility of obtaining 
interchangeable speeds with alternating motors for running 
in both the outside and Inner Circle services of the District 
line, witness said there would be no difficulty in building a 
motor to run at fifty miles an hour on that principle, but if 
the same motor were run at twenty-five miles an hour it 
would be working inefficiently. Different motors would be 
required for different speeds. With the direct current, how- 
ever, the same equipment would be sufficient, the method 
being to couple the motors in series for higher speeds than 
when used in parallel pairs coupled in series. In coupling 
four concatenating Ganz motors in series, the disadvantage 
would attach that in the group there would be set up three 
separate exciting currents entirely distinct from the current 





supplying the power. Under those conditions there would be 
in the first motor no magnetising current left. 

Continuing, the witness said he was not aware that in the 
direct-current system, proposed by the District Railway 
Company, it was intended to supplement the rotary trans- 
formers with accumulators. If that was done the dimensions 
of the sub-stations would have to be increased. 

Mr. Cripps endeavoured to elicit from the witness that the 
Thomson-Houston tender provided only for one-third of the 
power required. Only 220 train-miles per hour on the Inner 
Circle were provided for, whereas there would be over 600 
per hour required. The witness said that, broadly, the ques- 
tion was :--On one side there was the cost of the rotary 
transformers, and on the other the cost of the motors, which 
would have to be larger on the Ganz system than on the 
direct-current system. 

Mr. Moulton: Besides that we have the opportunity of 
using accumulators if it is a saving, which, with the alter- 
nating system, would be impossible. 

Mr. Cripps: But on your system there is a greater waste 
of power, and you will need more power at your generating 
station. 

The witness said he did not think that was so. Both 
types of motors were liable to sparking as well from over- 
loading as from other causes. 

Asked his opinion on the method adopted by the Ganz 
system for preserving contact between the trolley arm and 
the overhead conductor by means of air pressure derived 
from the Westinghouse brake apparatus, the witness replied 
that he had no faith in automatic safety appliances. The 
method was, in his opinion, distinctly dangerous, for, suppos- 
one of the vacuum tubes to break, the contact would 
immediately cease owing to the removal of the atmospheric 
pressure by which the trolley arm was supported, and the 
driver would at the same time be unable to stop the train, 
because the brake would fail from the same cause. 

Mr. Cripps: Then the same might be said of all Westing- 
house brakes ?—Not at all. The ordinary Westinghouse has 
a single function; with this arrangement you have two, and 
by the accident I have mentioned you might be deprived of 
both. 

Counsel then turned to the safety cut-out device embodied 
in the Ganz system. This he described asa method by which 
the wires were kept taut by springs. In the case of the wire 
breaking, the effect would be that the ends would be drawn 
up to copper contacts connected to earth, the fuses being then 
blown out. 

The witness said he would grant that by such a means risk 
would be minimised, but he would hesitate to recommend 
any safety device of that character, owing to its liability to 
fail at the crucial moment. 

In the course of his cross-examination the witness pointed 
out that in the calculations for current in the Ganz system 
a power factor of about ‘7 would have to be allowed for. 
With the direct current no power factor would have to be 
calculated. He considered some of Sir William Preece's 
comparisons of the two systems with regard to potential 
ratio incorrect. 

Mr. Cripps: You will have to argue that out with Sir 
William Preece. 

Proceeding, the witness said he found fault with Messrs. 
Ganz’s liquid rheostat, which was described briefly as con- 
sisting of a number of iron plates normally out of the 
solution, the level of which was raised by atmospheric pres- 
sure, and the electrical resistance increased in gradual stages. 
So far as the alternating current was concerned, he said this 
resistance was the best form known; but liquid rheostats 
did not cool readily, and as the resistances were with the 
Ganz system in operation both in starting and stopping, he 
anticipated considerable difficulty from this source. The 
action of this form of rheostat was also interfered with by 
the electrolytic formation of bubbles upon the metal plates. 
He looked on the liquid rheostat as nothing more than an 
experiment, and he doubted their efficiency. 

The witness proceeded to criticise the Ganz arrangements 
for transferring at junctions, instancing the Aldgate points 
as an example. Here, he said, the disposition of the over- 
head conductors would be very complex, and the current 
would have to be reversed at both ends of the train—multiple- 
unit—at the precise moment of passing the junction connec- 
tions. It was vaguely suggested to him by counsel that the 
difficulty was to be overcome by automatic devices, but he 
failed to perceive notwithstanding that any remedy was 
provided. The Ganz system laid down the proposition of 
50ft. of dead line, but he held that a gap would be necessary 
equal to the entire length of the train, in addition to which 
the system to be adopted would have to be capable of dealing 
with frequent express trains travelling at 60 mile3 an 
hour. On the other hand, with the continuous-current 
system change of current at the junctions would not be 
necessary. 

On re-examination by Mr. Moulton, the witness said that 
the direct-current motors had the advantage over the alter- 
nating machines by reason of their stronger field-magnets. 
With continuous current both coupled motors worked in 
parallel; only one with alternating current. It was possible 
to strengthen only one element in the alternating motor, 
and the machine had to be very much increased in size to 
give an equal torque with the direct-current machine; while 
with the former type the air-gap between stator and rotor 
must be smaller, to secure a sufficient exciting current. The 
efficiency of the alternating motor was limited ; the direct- 
current motor had a range of efficiency. 

With the direct-current system also, acceleration and 
“coasting ’’ would be performed within the range of the 
motor’s efficiency, an advantage lacking with a system of 
alternating current ; for the motors with the resistance would 
unavoidably consume more power, because when the train 
fell from full speed they immediately commenced to lose 
efficiency. To construct an engine for a higher degree of speed 
than the estimated maximum, in order to obtain a greater 
speed margin, would have the consequence of diminishing its 
torque at starting, and would necessitate an increased use of 
resistances, which would also reduce efficiency. 

Mr. Moulton: Take the power factor. You assume that 
the two systems would require the same amount of energy ? 
—The steam plant would be the same, but the electricity 
generating plant would need larger field-magnets in the 
Ganz system to withstand the armature reaction, and there- 
fore they would be more expensive. 

With the Ganz system, witness proceeded, the copper 
mains would have to be 40 per cent. larger than with the 
direct-current system if they were to be worked with the 
same percentage of loss, and larger transformers would be 
required because of the greater current and its low frequency. 
On such a line as the District Railway and the Inner Circle 
loads would vary greatly, and under such conditions the use 





of storage batteries when the load was at its maximum woulg 
be an advantage, as it would only be necessary to Provide a 
plant at the generating station capable of dealing with 
mean load. He condemned the Ganz trolley contact roller 
with metal ends and an insulated centre of wood, because 
were the wooden centre to become wet or dirty a current Py 
3000 volts potential would have comparative facility for short. 
circuiting. 

Mr. Moulton: Is there any practical knowledge which 
would justify the adoption of a new system on so large a 
scheme as the Wnderground Railway ?—There is no pyo. 
spective advantage whatever. 

This concluded Mr. Swinburne’s evidence, and the hearing 
was adjourned until Friday morning. 

At the resumed sitting of the arbitrators on Friday, Mr, 
-J. Russell Chapman was called. He stated that he had had 
twenty-six years’ experience as an electric railway engineer 
and had superintended the conversion from steam to electric 
traction of the Lake-street Elevated and the Chicago and 
Northern Pacific Lines in Chicago, 14 miles and 22 miles of 
single track respectively; and had constructed the direct. 
current lines of the North and West Chicago-street Railway 
Company—25 miles; the Chicago Consolidated Traction 
Company—180 miles; and the North-Western Elevated 
Railway of Chicago—22 miles. The lines with which 
he had been concerned in Chicago carried an average 
of 200 million passengers annually, running sixty-one 
trains an hour, and with the tramways a three - quarter 
minute headway. On all these lines a direct low - tension 
current was employed, and their traction arrangements were 
precisely similar to the direct-current system proposed for 
the Underground Railway. He had used series-parallel con. 
trol on all the lines with which he had been connected, and 
had always found it work satisfactorily. He had acted as 
engineer to Mr. C. T. Yerkes, but he had no interest in any 
particular traction system. In his opinion there was no 
system which could be utilised with the same degree of safety 
or economy for the conversion of a steam traction system to 
one of electricity on the direct-current. He had examined 
the tenders for the electrification of the Inner Circle Under- 
ground Railway, submitted by Messrs. Ganz, and the British 
Thomson-Houston Company. The latter was a specification 
for a first-class plant in every respect ; Messrs. Ganz’s tender 
was, in his opinion, not of that character. The total estimated 
cost of Thomson-Houston system was £519,000; that of 
the Ganz system, £303,000; and there was a great deal less 
provided for by the latter tender than by the former. He 
considered that by undertaking to produce an output of 
14,000 kilowatts with 48,000 square feet of boiler heating sur. 
face, Messrs. Ganz were promising more than they could 
perform, as to obtain the power stated with the measurements 
given would be quite impossible. 

Dealing with the details of the respective tenders, the 
witness said that, in the first place, independent condensers 
were one of the primary requirements for a first-class plant. 
The Ganz type of condenser was, he considered, not com- 
patible with the best modern practice, while with the 
Thomson-Houston pattern there was an ample margin of 
safety. Messrs. Ganz's system provided for only two steam 
pumps. If their plant were started with only the pumps 
proposed, more would immediately have to be purchased. 
The exciter installation proposed by Messrs. Ganz was also 
inadequate. The exciters were proposed to be placed on the 
shaft of each engine, of which three were provided for in the 
estimate. Consequently, if the exciter failed, the engine was 
at once placed out of service. He did not know of any large 
station in which such an arrangement obtained. The 
Thomson-Houston installation, on the other hand, provided 
four complete units, each consisting of engine and dynamo, 
coupled direct, the generators having a capacity of 2500 kilo- 
watt, and the engines an indicated horse-power of 3500. 
There were four exciters connected to a common conductor, 
so that the group would serve independently three, and pro- 
bably four, dynamos. An efficient plant of auxiliary engines 
was provided for in the Thomson-Houston tender, but none 
in Messrs. Ganz’s tender, so that there was no information 
available as to how the latter proposed to operate their 
auxiliary power-house machinery. A duplicate system of 
conducting cables from the power-house to the sub-stations, 
which was absent in the Ganz tender, was another 
advantageous feature of Messrs. Thomson-Houston’s specifi- 
cation. 

Questioned by Mr. Fletcher Moulton regarding the Ganz 
method of employing polyphase induction motors in con- 
catenation, the witness said he knew of no line in America 
or in England worked on that principle. He had inspected 
the experimental Ganz installation at Sondrio and at Buda 
Pesth, and considered it altogether impracticable for adoption 
on such a line as the District Railway. In criticising the 
details, witness said that the Ganz trolley-roller overhead 
contact, consisting of a cylinder with metal ends and a 
wooden centre 9in. in length, was inefficient in point of 
insulation, inasmuch as when the wood became impreg- 
nated with soot and rust in the tunnels there was 
liability of a serious short-circuit, and a consequent 
stoppage of the system. With regard to the arrangements 
for suspending the trolley cables, very much more care and 
certainty of action was demanded in the case of a 3000-volt 
circuit than that proposed by the Ganz system. This 
method in question—that of suspending the cables by solid 
cross wires—was not so elastic as modern practice dictated 
was necessary, and as regarded the safety devices proposed as 
a protection against accidents, he was obliged to consider all 
safety devices as mere danger devices until their efficacy 
was proved. If the cable supports were fixed direct to the 
top of the tunnels, as Messrs. Ganz proposed, the sus- 
pension would be too rigid, and the system could not 
be carried on without constant breakdowns. His ex- 
perience was that roller bearings for trolleys never 
worked successfully, for when the roller became fixed 
it was a mere sliding contact, and the cables would not 
last a hundred days afterwards. Nearly 7000 of the trolley 
hangers to which he had alluded would be required in the 
Inner Circle Line, each of them consisting of twenty-five 
separate parts—a most complicated instrument. He con- 
sidered that the Ganz safety cut-out device would fail, 
because the unavoidable slackening of the cables after wear 
would induce its action without breakage; it was therefore not 
practical. In the Ganz motor the air-gap between the arma- 
ture and the fields was only 2 mm. This would render 
the armature shellsless durable than those of the direct-current 
motor, which had an air-gap of ;',;in., and the armature 
bearings of which lasted, on the average, from six weeks to 
two months. The Ganz motor armatures would be more 
readily liable to strike the pole-pieces and cut the 
windings than the direct-current pattern. The method 
of supporting the weight of the motors when mounted 
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tem he also considered unsatisfactory. 
under ne ae were geared machines partly pea snsr 
Moss trae d partly on the truck frame. Usually about 
7 nied of the voter's weight was supported by the spring- 
aot , His opinion of the Ganz arrangement witness laconi- 
bears ressed in the term “scrap.” He had travelled on a 
cally “ *D on the Sondrio Line, with a train consisting of three 
ps trucks —weight 83 tons—and one motor car—weight 50 
goods The passengers consisted of himself, Colonel Yorke, 
WE. of the Board of Trade Railway Department; Messrs. 
oy Dawson, and Kondo, and a number of Messrs. 
Ganz’s representatives. During the journey witness 
de a series of observations bearing upon current con- 
= tion and acceleration. He found that with a pro- 
pow: of 65 to 85 watt-hours per ton per mile current 
nsumption, which varied according to the distance travelled, 
oa acceleration was obtained of four-tenths of a foot per 
aa per second. The amount of acceleration necessary 
for the Inner Circle would be 1}ft. per second per second— 
one mile per hour per second. The expenditure of current 
on the Central London Railway—with direct low-tension 
current—was 414 watt-hours per mile. egies 

Mr. Parker: But you have the assistance of the inclines ? 
_T am taking the acceleration obtained during a test run on 
——— to a question from Mr. Fletcher Moulton, the wit- 
ness said that the expenditure of watt-hours in acceleration 
would have nothing todo with the distancerun, An accelera- 
tion of ‘4 of a foot per second would be absolutely hopeless 
for making a schedule of 16 miles an hour, including stoppages. 

Proceeding, the witness expressed the opinion that liquid 
rheostats, as proposed by Messrs. Ganz, were quite unadapted 
to an electrical traction service on the Inner Circle. With 
the liquid controlled by a ball-cock, the point of which would 
be kept immersed in an acidulated electrolyte, with an oscil- 
lating vehicle, it would be found, in his opinion, an un- 
successful resistance. On the Ganz cars at Sondrio the 
lighting when the vehicles were not running was performed 
by accumulators charged by a rotary converter carried on 
the car. Before the current from the conductors could be 
utilised it had to be passed through a 3000-volt static trans- 
former, also carried on the car, and it was only then possible 
to operate the three-phase lamps with which the car was 
provided, and the air-pressure cylinders for the brakes. 
With a continuous-current system the current could be used 
for all purposes direct from the conductors. For passing 
junctions a dead section would, he considered, have to be 
established on the Ganz line, and the current reversed while 
the train was at a standstill. With one central conducting 
rail and one outside rail, or with both conducting rails out- 
tide on the direct-current system, so great a difficulty could 
be avoided. 

Cross-examined by Mr. Cripps: The cost of a 7500-kilowatt 
rotary transformer, switchboard, and static transformer for 
sub-stations on a direct-current line he estimated at £6 per 
kilowatt = £45,000. 

Mr. Cripps: iy gee the traffic were three times as great 
as provided for in the specification ?—My calculation is based 
upon the number of kilowatts expended in operating the 
traffic, and in this case I have taken 7500 at £6 per kilowatt. 
Ganz places against this the cost of the static transformers. 
If I doubled my 7500 to 15,000 kilowatts, the calculation of 
£6 per kilowatt still holds good. As Ganz has a return rail, it 
would not in his case. 

Mr. Cripps: How much of the £6 is for the rotary con- 
verter and the switchboard ?—About 80 per cent. 

Witness, proceeding, said that for working the Inner Circle 
on the direct current it was proposed to use accumulators 
for operating the automatic signal system and to assist in 
working the trains at night. As it was assumed that there 
would be a night service of trains at frequent intervals such 
a provision would be absolutely necessary. For a half-hourly 
service of trains at night the additional cost of the accumu- 
lators would be £7500. 

Mr. Cripps: Supposing a 24-minute service ?—The system 
would not stand it. It is of nouse figuring on uncertainties. 

The accumulators, the witness added, would be only useful 
for the night service, in order that the power-house might 
be shut down for cleaning purposes. On the Union loop line 
at Chicago there was an hourly service of 61 trains on the 
inside track, and of 58 on the outside track—a much larger 
service than the Inner Circle could support. Accumulators 
were not used, as there was a direct power-house. He was 
aware that the use of accumulators was a common conti- 
nental practice, and he considered it a good investment. He 
estimated the cost of direct-current stock for the Inner Circle, 
with sub-stations at Earl’s Court, South Kensington, Charing 
Cross, and Whitechapel, in a 1}-minute service, at £10,000. 
Sixty miles of double conductor rail, calculating 80 lb. per 
yard at £7 per ton, would cost, he estimated, £52,920, and 
adding the cost of loading and fitting the rails, points, and 
connections to the sub-stations, the total cost for permanent 
way would be £68,780. For the Inner Circle he estimated 
15 miles of double rails on both sides, making allowance for 
side tracks. He allowed 50 minutes for a train to complete 
the Circle, making 27 stops of 20 seconds each. 

Cross-examined with regard to his condemnation of the 
Ganz safety cut-out, the witness expressed the opinion that 
springs for the control of an psn ae trolley were absolutely 
worthless. The inventors of the device assumed that the 
springs, with dirt and rust clogging the coils, would always 
be in readiness for contraction. That, however, was a fallacy. 
As to the copper conductors’ they would last only a year and 
a-half, and then only if the trolley roller acted properly. 

Questioned with reference to his observations on current 
consumption, the witness said the expenditure of watt-hours 
per ton-mile would depend upon the rate of the motor’s 
speed acceleration. There would be a difference of 10 per 
cent. in favour of a 25-miles-an-hour motor as compared with 
& 40-mile machine. 

Mr. Cripps: Suppose a 25-mile synchronous speed motor 
ran up to 41°3 watt-hours per ton-mile, would that compare 
with a 65 watt-hour 40-mile motor?—No. If the 25-mile 
motor could not run faster, and was able to reach an accelera- 
tion of one foot per second per second, the watt-hours per 
ton-mile as compared with the other would be 55. 

In the Sondrio train, the witness proceeded, the concate- 
nated connection was used, and 10 per cent. of the energy was 
returned to the lines while the motors were so acting. One 
of his readings showed 9450 lb. watt-hours expended in 
acceleration, and 886 returned to the line. The weight of 
the rails was 60 1b. per yard, and the weight borne by each 
axle of the motor car 29,5001b. With a light rail and a com- 
paratively heavy load on the wheels, with high speed, the 
train resistance, in comparison with the conditions existing 
on the Inner Circle, differed very little, perhaps 1 per cent. 
For a train to make the circuit of the Circle in fifty minutes, 





it would be necessary to have an acceleration of 1°5ft. per 
second per second ; there would be much difficulty in obtain- 
ing 2°5ft. per second per second acceleration with a three- 
phase induction motor. Ifa motor of 12ft. diameter were 
constructed, it would be possible to obtain 5ft. per second 
acceleration, but commercially it would not be practicable. 
The question was one of the amount of fuel required to pro- 
duce given power. A motor might certainly be geared for 
high acceleration, but the probability was that it would soon 
be burned out. Acceleration depended on torque, not on 
gearing. The main difficulty in obtaining high acceleration, 
however, arose from the limited diameter of the machines, 
for the carriage floor in the cars proposed were only 4ft. from 
the ground. He had, consequently, been calculating on the 
basis of a gearless motor. 

The hearing was at this point adjourned until the following 
morning. 


The proceedings were resumed on Saturday, when Mr. 
Cripps continued his examination of Mr. Chapman. 

Mr. Cripps: You stated generally your view that, as re- 
gards the Ganz tender, the material was not, in your opinion, 
first-rate ?—The material was of a lower class. Continuing, 
the witness said he had compared the two tenders as regarded 
the engine power. It might appear that there was an 
advantage of 11 1b. as against 9 1b. in favour of Ganz’s tender, 
but they had to take it that that steam was superheated, and 
Mr. Cripps did not state how many degrees he proposed. The 
time could not be compared unless it was stated what number 
of degrees of superheated steam was proposed. 

Would it not be an enormous advantage in the Ganz ten- 
der if by their system they could get the same power with 
less boiler surface, and is that not the advantage indicated in 
the tender ?—Yes ; but the engines are poorer. Furthermore, 
you do not state how much coal it is going to take to super- 
heat that steam. You do not get the same power with less 
surface, You propose three engines of 3600 horse-power. 
Messrs. Ganz’s tender does not show as large a kilowatt 
capacity as the 10,000 which is given in Thomson-Houston’s. 
The maximum load-shunt in the Thomson-Houston tender 
was 18,000, but that was continuous power, and that word 
“continuous ” must be considered in that respect. 

Any practical man dealing with the tender would take the 
21,300 as the maximum in Ganz in preference to the 18,000 
as the maximum in Thomson’s.—Do you mean to say that 
a practical man would run the engines at 50 per cent. beyond 
their power ? 

I am taking the tender as a tender. Is not this tender on 
the basis of a maximum capacity of 21,300 ?—It is not. 

As against the 18,000 in Thomson-Houston ?—It is not. 
In one case it is guaranteed, and in the other case it is not. 

In reply to the Chairman, the witness said that applied to 
the normal capacity. In one case it was 2700 kilowatts and 
three generators. In the other case, the normal capacity 
of the generators was 2500 kilowatts, and four of them. 
Machines of any make will stand 75 per cent. of over-load 
for two hours, and 60 per cent. for six hours. Therefore the 
only safe way was either to go on the normal kilowatt esti- 
mates or on the boiler capacity which furnished the steam 
to run the machine. In addition to moving the train, there 
was the lighting of the tunnel and the stations, and operating 
the block system. All that had to be regarded in the 3600 
kilowatts. 

Mr. Cripps: If Iam taking this 3600 on the trolley, that 
would be for power alone on the conductor. It excludes all 
these other elements. I do not see any statement that this 
3600 is power for the trolley. 

It is that 4200 that includes everything ?—I beg pardon. 
That is not margin enough, because there is no direct current 
feeder system. Continuing, witness said he doubted whether 
any man reading the specification would come to the conclu- 
sion that the 3600 was train or trolley power. The accelera- 
tion diagram—produced—was made up from information 
obtained at the time of the visit to Sondrio. He meant that 
the information was brought back in various shapes, and was 
put together in London. The diagram was never communi- 
cated to Messrs. Ganz. The latter had all the particulars 
witness had, and were as well able to make a diagram as wit- 
ness was, ; 

Mr. Cripps: Unfortunately, the greatest experts might 
make a very different diagram from the same materials. 
Outside of other matters, there is not the slightest difference 
on this point of acceleration, whether you have one motor or 
the other. You can get exactly the same result, and any 
electrician could produce it.— Witness: With a direct current 
it is done every day on hundreds of trains. With an ordinary 
motor it has never yet been done, and it is questionable 
whether it could be done with any reasonable expenditure. 

Iask you as an electrician whether you are not perfectly 
well aware, whether you have one system or the other, there 
is not the slightest difficulty on this question, either by the 
alternating or the direct current ?—It could not. 

This concluded Mr. Cripps’ examination. 

In reply to Mr. Fletcher Moulton, the witness said that 
the plotting of the curves was done from intermittent obser- 
vations, and the space between the observations was filled 
up by drawing lines from one to the other. They were not 
continuous observations with instruments which recorded 
continuously, but were from intermittent observations made 
by persons on the train, in relation to speed and acceleration. 
Witness had not himself plotted the curves. 

Mr. Fletcher Moulton said a mistake had been made in the 
curves. 

Continuing, the witness said that what was really 
observed was the distance traversed as indicated by the 
number of joints passed over in a given time. The 
rest of the curves were calculations. They made no direct 
observation of the speed. They were interpolations. The 
speed curve and the acceleration curve must be calculated, 
and in the calculation for the speed curve and acceleration 
curve they get it from the space curve. In the case of 
acceleration, if there was any doubt about the moment of 
starting, or the distance gone through, the early observations 
were very uncertain. When they revealed a considerable or 
perceptible speed, the observations became much more 
certain. They could count the joints with absolute 
accuracy when they were running at ten miles an 
hour. Then they could find the space they were going 
through, accurately, and knowing the time they could 
find the velocity, and knowing the velocity they could 
find the acceleration. In all these cases the early observa- 
tions were uncertain and open to criticism. He had made 
an observation at the end of ten seconds, but he would not 
guarantee that it wascorrect. It might have been three, 
or it might have been four joints. At the end of twenty 
seconds the observation was correct. Each observation 
must be taken with reference to the lastone. If an error was 





made between three and four at the end of ten seconds, that 
error would continue to the end of the observations, but in 
each case the first ten seconds would be excluded. In his 
criticism of the tenders, he had pointed out that it was im- 
possible for the plant specified by Ganz to give more than 
the plant specified by Thomson-Houston, because it had little 
more than half the boiler power. 

Mr. Cripps: Boiler space. 

The Chairman: The heating surface. 

Mr. Moulton: The heating surface measures the boiler 
power ? 

The witness: Yes. Continuing, he said that whatever 
Ganz’s tender said, their engines could not do more than or as 
much as Thomson-Houston’s, with the same steam pressure 
and the degree of superheating. The Ganz tender proposed 
to superheat steam, and the otherdid not. The superheating 
of the steam required fuel just the same as the generating of 
steam. It was possible to do with a less amount of steam 
superheated than it was with steam that was saturated, but 
it took superheating and it took fuel to produce that result. 
The superheaters in the Ganz make were part of the boiler. 

Mr. Moulton: Now, with superheaters like that, would it 
be possible for 48,000 cubic feet of heating surface to produce 
the same effect as 80,000 as in the Thomson-Houston ?—As 
I read this, the superheating surface is apart from the boiler 
surface, and when that is considered it becomes a question 
of how much grate surface is to be required. Altogether 
there are in the Ganz 56,800 square feet of heating surface, 
and assuming that the superheaters were put between the 
drum and the tubular system of the boilers, it was absolutely 
impossible to get the same amount of steam as from the 
80,000 square feet of heating surface in the Thomson- 
Houston. 

If it did not give the same amount of heating surface, is it 
possible that the engines could give out 21,000 horse-power 
as against Thomson-Houston’s 18,000?—It might do it for 
about three minutes, till the heaters were emptied. It would 
be absolutely impossible for them to continue it. 

Replying to further questions, the witness said that the 
average of all services was sixteen miles per hour, and that 
included the lighting of the trains at 60 watts per hour in the 
“rush” time, between five and six o’clock. The calculation 
was made upon the basis of the demands of the Inner Circle. 
The experience was absolutely parallel, apart from the differ- 
ence due to the gradients. Asked what his objections to the 
safety device were, the witness said that his first objection 
was, that the device, even if it were good for anything, had 
never been tried, and until it had been tried it would not be 
worth manufacture. 

The Chairman: You described the immunity from accident 
that you have had on your systems in America. Do you put 
any protection to the charged rail there ? 

Witness: In order to protect the rail a board was used, 
but mainly the rail was unprotected. 

The Chairman: Do you attribute the safety which you have 
experienced to the charged rail being comparatively harm- 
less, or to its being inaccessible to the public, or to both ? 

Witness: The principal danger arises from the carelessness 
of the staff, and it is to them alone the accidents would 
occur in case there were accidents. 

The next witness was Mr. Philip Dawson, chief engineer 
to Robert W. Blackwell and Company, by whom, he said, 
had been carried out a large portion of the traction work in 
London, the colonies, and upon the Continent. They had 
built over a thousand miles of electric tramways. 

Mr. Moulton: Are you familiar with the three-phase 
traction systems working ? 

Witness : I have visited all the more important of them. 

What kind of railways are they ? Most of them are for ex- 
cursion traffic. They are not in any way comparable to the 
service of the Metropolitan and District Railway. Some of 
them were merely little mountain railways. Take the Burg- 
dorf-Thun, in the best season the number of trains is very 
limited. It is run at a pressure of 7&0 volts, the highest 
pressure that the Swiss Government allow to be run at. 

You have put up an enormous amount of trolley wire ?— 
I think [ can say over 80 per cent. of all that has been put 
up in the United Kingdom. 

You have seen the proposed method of suspension for these 
Ganz wires. What has been the result of your experience 
with regard to the mode of suspension ; will rigid suspension 
do?—We tried rigid suspension and had to take them 
alldown. It would be absolutely unsafe to install a rigid 
high-tension wire, it must be as elastic as possible. 

Do you think the repairs would cause frequent interruption 
of the traffic ?—Yes, there would be very considerable loss of 
time. 

The Chairman: What time, about, would it take ? 

Witness: It might take anything from an hour to three or 
four or five hours. Besides, there would be the additional 
difficulty, because if your wire broke your workmen would be 
working in darkness, and under very difficult conditions. 
Further, with high tension wires like these the driver 
would not have the control over the engine which, in all 
work in England, the driver has. 

Replying to questions put in cross-examination by Mr. 
Cripps, the witness said that upon the Metropolitan and 
District Railway the principal point to be taken into con- 
sideration was rapid acceleration, and to secure this the 
motors would have to be very much larger than the ordinary 
size. 

Mr. Cripps: I am told there are tens of thousands of 
trains on the Continent where the water rheostat is used 
continuously. 

Witness: I do not know of there being any where there is 
considerable vibration. Continuing, the witness said that 
there would be a considerable difference in the time taken to 
reverse the motor. It would amount to several sections, 
and in an emergency a section meant a great deal. 

Re-examined, the witness said that the cause of the 
breaking of a wire was very obscure, the only thing known 
about it was that it almost invariably broke in the ear. On 
the subject of safety suggestions, he said that it was astonish- 
ing to find how many such were devised by people in towns 
where it was proposed to runelectric tramways. Then, after 
a time, these suggestions were found to be of no use, and the 
work done in connection with them had to be taken down. 

Mr. Estell, engineer of the District Railway Company, was 
next called, and said that he had always viewed the introduc- 
tion of overhead wires as involving a great deal of trouble 
and anxiety from a maintenance point of view. He pro- 
duced a map showing complications on the line where, 
if overhead wires were used, there would have to be a mesh- 
work of them. There would, he said, have to be double 
sets of protective wires, as well as double sets of trolley wires, 
and that would involve a very serious thing from a mainten- 
ance point of view, apart from the possibility of accident and 
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the repairing of wires. When there was a breakdown on the 
line under present conditions, it was the difficulty of getting 
the breakdown gang to the spot which caused the delay that 
seemed to the public so long, and it seemed to him that that 
difficulty would be accentuated by the overhead-wire system. 
Then, practically, there would not be any headway at all in 
the parts of the tunnels which were under girders. In places 
the space between the top of the tunnels and the girders was 
only some 5in., and, as a result of electrification on the rail- 
way, platforms would necessarily be raised 9in. The new 
carriages would probably fill up the whole of the loading 

e. At present, trains were running twenty hours out of 
the twenty-four on week-days, and he believed that it was 
= contemplation to run them the whole of the twenty-four 

ours. 

Mr. Cripps, in cross-examination : I put it to you that the 
raising of the platforms would be quite unnecessary under the 
Ganz system. 

The witness: I do not know. 

Do you say that it would be impossible to run this traffic 
by overhead wires ?—The adverse circumstances under which 
it would have to be conducted are of an appalling character. 

Mr. Moulton announced that that evidence would complete 
his case. 

The Court then adjourned until Tuesday. 








THE INSTITUTION OF JUNIOR ENGINEERS. 


PRESIDENTIAL ADDRESS By Sir JOHN JACKSON, F.R.S.E.* 


ON this occasion my first duty is to thank you most sincerely for 
the honour you have conferred upon me by electing me President 
of this Society. 

When I received the invitation, owing to the very large amount 
of work I have in hand at present, and to the fact that in the 
presidential chair I should have to follow in the wake of men so 
distinguished in science and practical engineering as many of your 
past-presidents, while thoroughly appreciating the honour you 
sought to confer upon me, I was in the first instance disposed to 
decline ; but when your secretary explained that the work expected 
of me beyond attending your opening meeting, delivering this 
address, and presiding at your annual dinner, would not be of a 
very onerous nature, I then, with some little hesitation, accepted 
the sibilities of the position. 

Gentlemen, you are members of a great profession, a profession 
in which, I venture to think, at any rate during the last century, 
the English, by their national dogged perseverance and energy, have 
not onlys pre-eminent in connection with great engineering 
works in Europe, but have done more than any other nation in the 
way of civilisation, and in increasing the material prosperity of so 
many of those non-European countries which 100 years ago were 
nothing more than homes of savages. 

Associated with the term ‘Civil Engineering,” as commonly 
used, we can not only look back with pride upon the great works 
of Stephenson, Locke, and the other grand old men of the early 
railway times, but upon such more modern, but even better, monu- 
ments of engineering as the Forth Bridge—to my mind the finest 
piece of work in the world—-the Manchester Ship Canal with its 
wonderful swing aqueduct at Barton carrying the Bridgewater 
Canal across the er waterway ; the saab Wsieepailnan Sewage 
Works, the Blackwall Tunnel, the Tower Bridge ; such comprehen- 
sive river improvements as have been carried out, more cularly 
on the Tyne and Clyde ; the gigantic water schemes of Manchester 
and Birmingham, the Greathead tube railways of London—which, 
I suggest, are likely to open out very wide fields of engineering in 
their direction—and last, though possibly not least, we can look 
upon the great harbour works now in p and being carried 
out by the Government at Devonport and Dover. 

In another branch of engineering—shipbuilding—we can look 
back with great satisfaction. To the advances, not only as regards 
safety, but as regards punctuality and cheapness, which have been 
made in ocean transport, particularly during the last fifty years. 
For long voyages, instead of the sailing ship with its irregularity 
and uncertainty, instead of the earlier type of steamer with its 
high-pressure engines and consequent enormous consumption of 
fuel, we now have the Atlantic greyhounds—the Orient and Cape 
liners of 10,000 and 12,000 tons, doing in the latter case their 
voyages of 6000 miles, as regards time punctual almost to the 
hour, and with a cost of fuel which fifty years ago can never have 
been dreamt of. ile the advent of cheap ocean transit may 
have been a bad thing for the English landowner and the farmer— 
and no doubt it has been a very bad thing for them—we engineers 
must congratulate ourselves that as a result of this progress the 
food necessaries, and many of the food luxuries of life, have been 
placed within the easy reach of almost the very poorest in the land ; 
while ocean telegraphy has put us within easy talking distance of 
our friends at the Antipodes, 

We do not yet see as a reality a Channel tunnel from Dover to 
Calais, but once the political objections—which I admit may be 
grave—to this scheme were overcome, the carrying out of the work 
would be a task which, in the hands of English engineers and con- 
tractors of the present day, I feel sure would easily be surmounted. 
As many of you are probably aware, a trans-Channel bridge has 
been proposed. For my part, I do not see there would be any 
unsurmountable obstacles in the way of its construction ; the diffi- 
culties of navigation would be great, but might possibly be over- 
come, but the cost of such a bridge would, I fear, from a financial 
point of view, make the scheme, at any rate, in present times, 
impracticable. 

n comparatively recent years, many of the important engineer- 
ing works abroad, such as the Mont Cenis and other Alpine 
tunnels, the Suez Canal and other great works have been carried 
out by foreign engineers, and while we in this country, with our 
great advantages for manufacturers in the way of raw material— 
coal and climate for labour—appear to still hold our own in iron 
shipbuilding and marine engineering, we are bound to admit that 
in the manufacture of electrical appliances and other branches of 
mechanical engineering, we are closely run, not only by our con- 
tinental neighbours with their cheap labour, but also by our 
American cousins, burdened as they apparently are with the dis- 
advantages of the higher wages paid in the States. 

Railways, docks, and harbours for England, I, as a contractor for 
public works, thank providence cannot be e in Germany or 
even in America, but I venture to suggest, however, that English 
manufacturers have recently been apt to rely too much upon past 
records of supremacy in the construction of mechanical appliances 
for the world at large, and that in many cases they have, ostrich- 
like, put their heads in the sand, and have rested quite satisfied 
that our supremacy in this respect would remain; whereas it 
should now be quite clear to everyone that the advances made by 
and the keen competition of the foreigner is a factor not to be lost 
sight of by engineers in any of their considerations. 

We must look forward to much work, not only of magnitude, but 
of originality, in the immediate future, and it is clear at home and 
in all parts of the world English engineers will have to meet the 
competition of the foreigner in a way that even twenty or thirty 
years ago was never anticipated. I do not see why there should 
not always be a friendly rivalry between ourselves and the engineers 
of, say, America, Germany, and France, but what I am anxious to 
see is that you junior engineers should make certain that, having 
particular regard to the distinguished, honourable, and powerful 

ition which has been hitherto maintained by your great pre- 

ecessors, in no respect will you take a back place. 

In every branch of civil engineering the requirements of trade 





and of society are pressing more and more upon the resources of 
our profession. We have our Forth Bridge, the great work to 
which I have already referred, but greater bridges are proposed. 
We have our Manchester Ship Canal—a really noble piece of 
engineering, although not yet a commercial success, but proposals 
for canals of greater magnitude, such as the Nicaraguan and the 
Biscay and Mediterranean may be shortly realised ; and I suggest 
that a ship canal between the Forth and the Clyde would, away 
from its commercial value, be of such moment to our Navy in the 
event of war that it is a scheme which should receive the very 
careful consideration of our Government. In England we have 
harbours and docks which only a few years ago were considered 
ample for their trade, but which are now found quite inadequate 
for their requirements. We have great ships of 12,000 to 15,000 
tons, drawing loaded 28ft. of water, but I look forward to the day 
when the chief ports of the world will be able to afford accommo- 
dation for vessels of, say, 50,000 tons drawing 40ft. of water witha 
corresponding increase of beam, which for long voyages should give 
almost perfect comfort as well as economy. 

The subject of national harbours of refuge round our coasts is 
one which in my opinion should early receive the consideration of 
the Government. The country at large can little realise how many 
lives of fishermen and coasters are every year sacrificed for want of 
such accommodation. We are proud of our coast folk—they are to 
a great extent the source from which the Navy has been and should 
be recruited—and further, if for no other reason, then for pure 
humanity’s sake, for such where natural harbours are too wide 
apart, proper places of refuge should be provided at the cost of the 
nation. 

Electrical engineering and telegraphy appear to be in their 
infancy, and therefore the scope for the pone man who is attracted 
to these branches of engineering must be a very wide one indeed. 
There are now also throughout the world yout openings for mining 
engineers ; and as we have not yet arrived at the happy time when 
wars shall cease, military and artillery ome must take a 
very prominent position in the work of the future; but if our 
military men are to hold their own in the future, while the 
material of our officers is no doubt splendid, they will have to 
learn that in the army as well as in other professions a couple of 
hours’ work only per day will not enable them to secure such a 
grasp of their work as will in time of war always bring success. 

Having now referred, I fear at somewhat too great a length, to 
the kind of work which it may fairly be expected will occupy much 
of the attention of the civil engineer during your own lives, in my 
mind arises the very common question as to what is the best form 
of training for a young man who contemplates taking up a high 

ition in the profession of engineering, a subject which I see has 

n dealt with by several of your past-presidents, gentlemen who, 
from their experience as engineers, have doubtless beén much 
better able to advise than I, who may probably possess no particular 
fitness for such a task ; yet I crave your indulgence if I venture to 
express to you shortly some of my views on the subject, in the 
hope that I may perchance drop a hint which may assist and 
better prepare some of you, particularly those who are or may 
become contractors’ engineers, for the work which the immediate 
future may bring to you. Although some of the ablest of the 
earlier engineers of the past century were men of no, or compara- 
tively little, what we may term school education, it is, of course, 
all-important that a young man in these days proposing to 
enter the profession should, in the first instance, have had a 
liberal education at some good public school, be of good 
physique and constitution, and be a man reasonably fond of 
sports, so conducive to health, and as a consequence good work. 
Although some of the best of our engineers have had no work- 
shop experience, it is now, I think, universally admitted that two or 
three years spent in hanical shops i diately after leaving 
school is most desirable. The young man thus not only learns 
practically the use of tools and machines, with a knowledge of 
different materials, but he also gains that which, in my opinion, he 
will in later life find of vast importance, viz., a knowledge of the 
feelings and modes of thought of workmen—a knowledge which 
can never be acquired in any other way. He may see their short- 
comings, and if he be an intelligent good man he will be able to 
sympathise with ttem in their troubles and anxieties ; and if he is 
not one of those who think they know much of things while they 
know but little, he will find the good stamp of British workmen 
usually willing to assist him with practical information on many 
points which can only be properly acquired in the workshop and 
under conditions where a young man is working alongside bond 
fide working men. 

I read in the address of one of your past-presidents, a gentleman 
for whom I have the highest regard, that he considers during such 
a period of practical training it is most desirable that scholastic 
knowledge should be maintained, and that in many cases arrange- 
ments can be made by which boys need not be subject to such 
extreme physical exertion as would prevent evening study. I fear 
such arrangements in many cases, however, might probably result 
in the young apprentice not turning out regularly at his work 
before breakfast ; this, I think, would have a bad moral effect. If 
he can with advantage, let him attend evening classes or work at 
home, but this, of course, only subject to such work not interfering 
with his timely duties in the workshop, 

While in the shops, he should realise that he is occupying his 
time with a view of learning a mechanic’s tradein the way a work- 
man should learn it, and that he can only do this properly by regu- 
_ keeping workmen’s hours, and coming under workmen’s 
rules, 

After leaving school, and before taking my engineering course at 
a Scotch university, I had had the advantage of three years spent 
in mechanical workshops, during which period—with the exception 
of the few weeks in the summer when I had a complete holiday—I 
rarely lost a morning. I tried evening classes for ——t my 
knowledge of mathematics and mechanics, but invariably found 
that in a warm class-room towards the end of the lecture I fell 
asleep, and asI nevertheless came out well up in the examinations, 
I came to the conclusion that other pupils must also have slept. I 
should rather advise that while the boy is at school, without inter- 
fering with his general education, more particular attention should 
be on to those subjects the most important to the young engineer, 
such as mathematics, geometry, mechanics, and physics, as would 
ensure that at the end of his workshop experience he would be well 
prepared for proceeding to the more advanced technical college, 
where he would probably take up special subjects, gaining the 
advantage of theoretical training in conjunction with laboratory 
work, before taking up his position as a pupil in the office of an 
engineer, A knowledge of modern languages is of ag importance, 
and the young engineer who is a linguist may find he is sent abroad, 
with opportunities of gaining information of foreign work and men, 
which he would otherwise never have the chance of acquiring. 

Those of you who may become contractors’ engineers will have 
to realise that to be successful the all-important qualification for a 
man in such a position is not only to be able to design his plant and 
temporary works—the responsibility of which in large contracts is 
now almost always put upon the contractor—satisfactorily, and in 
every sense right from an engineering point of view, but of the 
most economical materials, with the least practicable expenditure 
of labour, and yet so ample for the requirements of the job in hand 
having regard to risks, time for completion and otherwise, that no 
fault may be found. He mnstalso bea man with a thorough grasp 
of figures, so that as a surveyor he may be always able to hold his 
own, to judge correctly and think quickly of the relative values of 
figures that, may come before him, and that he may be able readily 
to form a correct opinion of what I would, for want of a better 
term, call ‘the value of an error.” I have known men, I think I 
may say, who would waste time arguing whether a figure should be 
99°99 or 100°01, and who would yet, where the difference would be 
of no practical importance, never agree to call it 100, a much better 

plan for their respective employers, 
sful contractor’s engineer must also be a man with a 








* Delivered November 1st, 1901. 





A 
wide knowledge of men—particularly of workmen—with whom, 
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while he should always be firm, he should never forget to be just 
and kind. A little sympathy between staff and workmen, and a 
little generous appreciation or work done under difficulties foa 
long way in getting all to pull together at the same end of the 
a in helping forward anything in hand, 

‘ortunately, we contractors for public works have not been go 
much troubled by differences between employers and employed ag 
our friends who are interested in the building of ships, many. 
facture of machinery, mining, building, and otherwise. We now 
live in the times of great factories, where so many men arg 
employed that the employer or his chief representative comes 
little in personal contact with the workpeople individually ; hengg 
we cannot expect the same good feeling to prevail as if we were 
in the old days when factories were small, when men did not 
change their locations so often, and when master and man gay 
more of one another. In some trades one certainly sees with 
much regret on both sides a gee lack of that mutual confidence 
and sympathy which should prevail between employer ang 
employed—the men through their unions taking every advantage 
they can, and the employers, on the other hand, combining anq 
doing likewise. I can find no fault with trades unions so long as 
they are conducted, as they once were, only as benefit societies 
and as legitimate combinations of workmen for enabling them to 
sell their labour at the best price ; but when, as isthe case now, unions 
not only try to dictate to the employers as to the management of 
their business, but also interfere with the liberty of non-unioni 
and intimidate with a view of bringing every workman under the 
control of their so-called leaders, and of preventing a man dealing 
with his labour—his own property—as he thinks best, then I have 
to say everything against them. I was very pleased to read of the 
very satisfactory meeting of the Free Labour Association, which 
held its ninth annual congress in London the week before last, as q 
movement against the absurd gy 9 of present-day trades 
unionism. The National Free Labour Association has now regis. 
tered many thousands of men who have been sent into almost every 
department of industry—a serious menace to the domination of the 
trades unions, whose claim, as one of the daily papers has very well 
putit, is to allow no working man to get his living except upon 
their terms, and with their high permission—one of the most 
monstrous despotisms which was ever erected. The judgment of 
the House of Lords in the Taff Vale Railway case was very well 
described by one of the speakers at the meeting I refer to asa 
‘*Charter of Freedom to British Industry.” In the name of free- 
dom, Mr. Chandler, the president, said, ‘‘ working men were bound 
hand and foot,” and it is the fault of the leaders of the unions, as | 
have already referred to, that in some trades—fortunately not in 
mine—employers have been forced to form a fighting organisation of 
their own. As I read, I think in the Daily Telegraph, the other 
day, too many of the trades unions have made themselves instru- 
ments of pressure and persecution. The funds intended for the 
benefit of the sick and infirm have been squandered in furious 
labour wars, which at times have threatened to paralyse the entire 
trade of the country. 

If the leaders of these unions had their way, the non-union men 
would be doomed to compulsory idleness, and this forsooth in this 
grand old country of ours in the name of liberty. It has been said 
that in consequence of the Taff Vale decision some of the unions 
have proposed to dissolve ; but if properly carried on, there can be 
no just reason for this, but they must be made to realise that in 
free England every man shall have the right to live and to sell his 
labour as he thinks best. Working men of independent feelings 
should surely be getting somewhat tired of rg g Boge to by 
professional agitators, and, as the newspaper I have referred to 
very well put it, many of them are intelligent enough to see that 
our industrial position in the face of foreign competition will not 
be improved. I fear, too, the spirit of the modern trades unionist 
is not the spirit of the English workmen of 50 to 100 years ago, 
who, I venture to think, were made of the metal that put England 
in the front rank of the nations of the world. The ambition of 
the young workman of the old days—even within my own memory 
—was to excel not only in the quality of his work, but in the 
quantity. The ambition of the disciple of the present-day trades 
unionism, under which, it is argued, all men, competent and in- 
competent, should be paid alike, is to think and contrive how he 
can get the most money for the least work possible. If this spirit 
is to continue, I fear our nation asa nation of workmen will soon 
go tothe rear. Why, I heard only the other day of an American 
ironmaster who explained as the reason why his people could cut 
us out, although they paid higher wages, was that the unions in 
England so restricted and held back the energy of the best of our 
workmen, that these men emigrated to the States, where men were 
paid more in accordance with their capabilities, the result being 
that the American ironmasters were getting into their works the 
very pick of the English and Scotch workers, 


(To be continued.) 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Oorrespondent.) 

A QUIETING down is observable in business in rolled iron and steel 

in this part of the kingdom, new orders being given out with caution. 

Little surprise is, however, occasioned at the lessened activity 

shown, bearing in mind that we are now in the tenth month of 

the year, and that buyers frequently manifest a desire to limit 
their engagements at this period. The raw iron makers are, how- 
ever, not in this position, and business with them continues good. 

Their order books are mostly well placed, and full employment at 

the furnaces is assured, 

The market for pig iron is still in sellers’ hands, and for some 
brands for prompt delivery an advance of ls. per ton is quoted in 
cases where supply is restricted, owing to Midland makers being 
well booked forward at the furnaces. Foundry qualities now 
command the best prices realised for a long time past, varying 
from 70s, to £5, and Staffordshire still has the advantage of 
supplying the bulk of the foundry iron changing hands as distin- 

ished from forge pigs, which are mainly of Midland make, 

Staffordshire medium forge pigs are quoted 50s. to 53s., and 

best all-mine 75s. to 80s. Northampton forge pigs are dls, 

upwards, and Derbyshires 52s, upwards. ; 

In the rolled iron trade, demand in respect of new business is 
restricted, and in no branch is as much vigour displayed as a few 
weeks ago. The least satisfactory branch is the unmarked bar 
section, and at the present level of pig iron there can be little profit 
on some of the low prices now — Makers themselves indeed 
are quite willing to admit this, but do not see their way to make any 
attempt to increase values, 

Marked bars keep at £8 10s., a price which is fairly regarded as 
the ‘‘ normal” value of marked iron, though in the past the fluctua- 
tions have ranged from £16 down to £7, Common finished iron 
—without mark—is selling in sufficient bulk to keep the chief 
makers almost fully engaged. The late advance of 5s, to £7 is, it 
is stated by some makers, being freely paid, although there is in- 
creasing competition from North Staffordshire and Shropshire 
makers, who offer nearly as good a quality at 10s, less, Some 
Belgian and German iron is also coming to district consumers at 
lower prices. Hoop iron is quoted £7 10s.; rivet iron, £7 5s. to 
£7 10s, Competition keeps hoop makers from ee SS 
position, but gas strip is in better demand at the full Association 
standard. This Association, by the way, is now reported to be 
properly constituted, the rules having been formally ratified. 

he sheet iron trade is fairly steady, and makers are generally 
well occupied, ‘Galvanisers are putting some good orders upon 
the black sheet ironmakers’ books, being themselves in receipt of 
some excellent lines on export account. Competition of sheet 
ironmakers nearer the coast with Black Country producers still 
continues severe, however, and any attempt by local makers to put 
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«..< ig immediately followed by a loss of orders, Extreme 
up peers © tore to be seroleed by Tocal producers in regulating 
care has te and they are indeed heavily handica yt by this 
sellin competition. Sheets, singles, are quoted 2s, 6d. to 
outsi e 4.; doubles, £8 5s, to £3 103.; trebles, £8 17s. 6d. to 
£8 af al vanised corrugated sheets, f.o.b. Liverpool, £11 15s, 
£9 2s. Nest makers are benefited by the decreased production 
poe ney from the stoppage of works at West Bromwich and 
ros 
Bilston. works at Brierley Hill and Bilston have plenty of 
the . ae keep them busy to the end of the year. Prices 
orden branch, however, are still kept down by a continuance of 
in t «A pont petition, although it is this week reported that an 
GerméMjinary situation has developed in the German steel masters’ 
iar ‘for the English market. Finding that a splendid 
per: “ had suddenly opened to them in this country, owing to 
se h steel works being overcowded, the German works, at first 
pe in number, are now competing against each other in alarming 
fer n, Originally German steel tin bars were selling at £417s. 6d., 
poy $d. below English rates, but the competition for British 
palo has now become so keen that German selling prices have 
actually dropped to £4103 — basi 
Staffordshire steel makers still quote for business on the basis of 
the following prices :—Plates, £7 to £7 10s.; angles, £6; tees, 
£6 78. 64. ; girders, £6 ; channels, £6 7s, 6d.; and rounds £6 lds, 


to £8 15s. 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 


Manchester. —The iron trade here remains in much the same 

5 s position as reported of late. Some brands of pig iron 
anomalous post : oo ca , 
continue practically unobtainable for anything like early delivery, 
even where special prices are offered. Other brands are weak and 
irregular, and there are very low sellers for next year. The for- 
ward “bear” prices quoted by speculators may or may not bea 
reliable indication of the future. The chief question is the attitude 
of makers, and so far as local and district brands are concerned 
there would seem to be no early prospect that they are likely to be 
sellers at lower figures. The forward cutting is mainly in Scotch 
and Middlesbrough brands, which, for delivery over the first half 
of next year, are offered at 1s. per ton under current rates. The 
situation remains one in which it would be hazardous to form any 
definite conclusion as to the future, and in the meantime operations 

0 on mainly rom hand to mouth. 

The satisfactory position previously referred to in the locomotive 
and railway carriage and wagon-building trades, and generally 
throughout electrical engineering, is still being well maintained, 
and a fair weight of new work comes forward. Amongst hydraulic 
engineers and in constructive engineering there is also consider- 
able activity. Boilermakers continue fully engaged with orders in 
hand, but new work is becoming rather scarce; and the same 
applies to most of the leading machine tool makers, some firms stating 
that they are already getting short of orders. In other branches 
of engineering the situation remains not at all satisfactory, and 
there are reports that a considerable number of men are being 
discharged at several large works in the district. 

Although a moderately steady business continues to be reported 
on the Manchester Iron Exchange, there is a continued absence of 
any buoyancy in the market, and buying, asa rule, is restricted as 
closely as possible to the most pressing requirements. The con- 
tinued scarcity of both Lincolnshire and Derbyshire pig iron is 
keeping up a very strong tone in prices for local and district brands 
for prompt delivery, and consumers have the greatest difficulty in 
obtaining even restricted supplies to carry them on from hand to 
mouth, Lancashire makers do not report any great pressure of 
demand, but their small output meets with a ready sale, and 
57s, 6d., less 24, is the minimum for No. 3 foundry delivered Man- 
chester. Lincolnshire makers are easily getting 51s. 6d. to 
52s, net for any small parcels they can sell, and Derbyshire 
remains nominally at about 553. 6d. net for No. 3 foundry, 
delivered Manchester, but is really out of the market. Forge 
qualities, delivered Warrington, are nominally unchanged at 
about 51s, 6d., less 25, Lancashire, and 50s. 2d. net Lincolnshire. 
Buyers, however, to obtain supplies are in some instances willing 
to pay 6d. tu 1s. above these figures for prompt delivery, but these 
offers very few makers are in a position to entertain. The weak- 
ness of Middlesbrough remains an unsatisfactory feature of the 
market, Although makers do not follow the downward move in 
warrants, prices continue to ease off, and ordinary foundry brands 
can be bought at 53s, 1d. to 53s. 4d. net for prompt delivery by 
rail, Manchester, with special brands quoted nominally 54s, 4d. 
net, but obtainable at about 6d. under this figure. Prices for 
Scotch iron are about stationary, but weak, Eglinton averagin 
57s, 6d. to 58s,, and Glengarnock 59s. to 59s, 6d. net, delivere 
Manchester docks, 

In the finished iron trade there is a moderate demand for bars, 
and the principal firms, who are well supplied with orders over the 
next couple of months, are inditferent about booking new business 
except on the basis of £6 12s, 6d. There are, however, makers 
who are still prepared to book good specifications at the list basis 
of £6 10s, delivered here, North Staffordshire bars remain at 
£6 15s. to £6 17s, 6d. delivered Manchester district. Sheets are 
firm at recent quotations, and hoops, although only a quiet sort of 
trade is just now coming forward, are y on the Association 
list basis, Nut and bolt makers are still securing a very fair 
weight of business, with prices maintained at something like the 
list rates, 

Business generally moves on steadily in the steel trade, but 
there is no briskness of inquiry, and it is becoming difficult to 
maintain the full prices that have been ruling of late. for 
hematites the demand is not more than moderate; quoted rates 
remain nominally at 70s, to 71s., less 24, but buyers would be able to 
oe orders at under these figures. In steel billets the increasing 

eenness of competition from Germany is rendering the position of 
local makers difficult. For the present their restricted output is 
going away in deliveries on account of old contracts; with, how- 
ever, a margin of something like 10s. per ton in their quoted prices 
above those of German billets, new business is not at all readily 
obtainable. Nominally, local billets remain at £4 15s. War- 
rington, and £4 16s, 3d. Manchester net. Steel bars are still 
quoted £6 12s, 6d. to £6 15s., but there is not much doing. 
Common plates are easier, and might be bought at about 
£6 12s, 6d. to £6 15s. ; in boiler plates there are very few new 
orders coming forward, and these only for small quantities, at the 
Association list basis of £7 10s., less 24, delivered here. In rolled 
rn girders the Belgians are completely capturing the market, as 

ey are delivering here at about £5, as against £6 10s., the 
average quotation of English makers, who, as a consequence, 
—_ now securing practically little or no new business. 

h or manufactured metal goods there is a fair demand ; prices, 
owever, are easier, and for seamless brass tubes and rolled brass 


electric bells, which actuate semaphore indicators placed in the 
corridor, The exteriors of the vehicles are varnished teak, with 
gilt linings, with the arms of the Colony enclosed in oval frames 
placed on each side of the coach. The underframes and bogies are 
constructed entirely of steel. The company was also engaged on 
a large order for wagons for the South African Field Force, these 
being of the bogie type, entirely of steel, and of 70,0001b, 
carrying capacity, and are building several large bogie express brake 
vans for the West Australian Government Railways. I may also 
add that the company is constructing extensive new shops for the 
manufacture of wagons made entirely of steel. These shops are 
electrically lighted, and fitted with the latest modern appliances 
- ~ bn of electric cranes, hydraulic and pneumatic riveting 
plant, &c, 

Edward Wood and Co., Limited, of Salford, is engaged on 
several important contracts for iron and steel structural work. 
These include the building and erection of a bridge at the Salford 
docks for the Manchester Ship Canal Company. ‘This bridge will 
be 95ft. long by 28ft. 6in. wide, and the total weight will be about 
83 tons. It is also carrying out a contract for structural work 
in connection with the new Midland Hotel, Manchester. Several 
of the girders sent out on this contract are about 30ft. long, and 
40 tons in weight, and are placed on standards in some cases 68ft. 
long, weighing about 28 tons each. 

For all descriptions of round coal a rather more active inquiry is 
the general report, the severer weather of the past week having 
brought forward an increased demand for house-fire consumption, 
whilst the lower qualities of round coal have also been moving away 
rather more freely, especially for shipment, with the inland 
demand also showing some improvement. The heavy fog of the 
last few days has, however, considerably hampered operations at 
collieries owing to the disorganisation of railway traffic. At many 
of the collieries large quantities of coal have accumulated under 
load at the sidings owing to the railway companies being compelled 
to suspend a large proportion of their usual mineral traffic, and 
this is not only a considerable inconvenience to consumers, but 
threatens to bring about a temporary stoppage of pits, 

For the better qualities of round coal there is just now a 
tolerably brisk inquiry, and collieries, where they have town 
wharves and sidings, are to a large extent supplying the require- 
ments of their consumers out of stock, Where deliveries have to 
be made direct from pits, very little can just now be sent away 
over the railways, and a good deal of extra traffic is being thrown 
on the canals, where these can be made to serve requirements. 
At the pit mouth prices remain firm on the recent basis, Iron- 
making, steam, and general manufacturing requirements are 
keeping up a tolerably good demand on the lower qualities of 
round coal, and for these prices are steady at about 83. 6d. to 9s. 
per ton at the pit. For gas making, larger quantities are now 
going away from the pits, and this, of course, is lessening the 
quantity of common round coal that collieries have to offer. 

Engine fuel continues plentiful on the market, with the lower 
qualities a drug, and so much surplus offering from other districts 
is being pushed for sale at low-cut prices to effect clearances that 
there is a gradually weakening position generally. The better 
qualities of slack are for the most part maintaining late rates, 
except where pits have to meet competition in outside markets, 
For the inferior sorts of slack prices are very irregular, and on 
special sales Lancashire collieries, in some cases, are taking ex- 
tremely low figures. For the better qualities of Lancashire slack 
the average price at the pit mouth remains about 7s., with some 
special sorts fetching up to 7s. 6d. perton. The commoner sorts of 
Lancashire slack are being quoted from as low as 4s. 9d. and 5s. 3d. 
per ton at the pit. Derbyshire slack continues the chief competitor 
in this market, and is offering at from 2s, 6d. and 3s. per ton at the 
pit. Slack from Yorkshire and Staffordshire districts does not 
seem to be coming here in any very large quantities. 

The shipping trade is fairly active, and for good ordinary quali- 
ties of steam coal 10s. 3d. to 103. 6d. is being generally got, 
delivered Mersey ports. Slack, however, is still ‘2 offered for 
shipment at very low figures—in some cases, where collieries 
are anxious to clear off special lots under load, at less than 6s. 
delivered ports. 

For Lancashire coke, both foundry and forge qualities, a good 
demand is still reported, with prices firm at about 23s. to 25s. 
good foundry cokes, and 14s, to 15s. good washed furnace cokes, 
at the ovens. 

Barrow.—The hematite pig iron trade is very steady, and little 
or no change can be reported on the week. The demand is well 
maintained and the works are well employed. There are 
37 furnaces in blast, compared with 38 in the corresponding week 
of last year, and one of the furnaces is engaged in spiegel. 
Prices show no variation. Mixed Bessemer numbers are 
quoted at 60s. 6d. to 63s. per ton net f.o.b, The demand for forge 
and foundry iron is quiet. Warrant iron is firm at 593. 9d. net 
cash sellers, penny less buyers. Last week 100 tons of metal were 
withdrawn from warrant stores, leaving still on hand 11,401 tons, 
and showing a reduction since the beginning of the year of 11,209 tons. 
Orders are well held by smelters. 

Iron ore commands a gocd market for best sorts, and prices 
remain unchanged at 12s, 6d. per ton for native sorts, while 
Spanish ores, which are in good demand, are quoted at 1s, to 
ibs. 6d. per ton net at West Coast ports. 

The steel trade is busy all round, and there is a good steady run 
of orders, especially for heavy rails, tram rails, and ship and boiler 
plates. There is also a good business in hoops, billets, slabs, and 
merchant steel generally. Prices are firm, and foreign competition, 
especially from Germany and America, is keen. 

he shipbuilding and marine engineering trades are much 
quieter. No orders have been booked at Barrow since the 
Admiralty placed the order for five submarines in the beginning of 
the year, but Messrs. Vickers, at Barrow, have put down two twin- 
screw cargo steamers of 400ft. long. 

The coal and coke trades are quiet, and prices are not so firm as 
they have been. Coke is at about 21s. to 22s, per ton delivered, 
and steam coal about 15s, The supply is adequate, and the 
consumption of the district is not so heavy as was the case some 
time ago. 

Shipments of pig iron from West Coast ports are well main- 
tained. During last week 9785 tons of pig iron and 7576 tons of 
steel were exported from West Coast ports, showing an increase of 
1803 tons of pig iron and 494 tons of steel over the corresponding 
week of last year. The aggregate shipments for the year have 
reached 296,644 tons of pig iron and 392,395 tons of steel, being a 
decrease of 261,086 tons of pig iron and an increase of 48,408 tons 
of steel, as compared with the corresponding period of last year. 








THE SHEFFIELD DISTRICT. 
(From our own Corr: 


THERE has been very little change in the South Yorkshire coal 
trade during the past week. Colliery owners have fairly good 





a been reduced 4d. per Ib., the list basis, delivered M : 
j ing now 7d. per Ib, for tubes, and 74d. rolled brass, Other 
escriptions are unchanged. 
‘ During a visit to the works of the Ashbury Railway and Iron 
pee ina Limited, I had an aman. | of inspecting five first 
Jeti second-class composite saloon carriages it was just com- 
P ling for use on the Cape Government Railways, from the 
esigns of Sir C, H. Gregory and Eyles, Westminster. The 
pro nya 53ft. 6in. long, and are constructed on the corridor 
pi m with platforms at each end, the roof being of the Monitor 
=. The compartments, which are fitted with sleeping berths, 
oT py furnished, The ceilings are of lincrusta picked out in 
ee “mo the cabinet work is of teak, with wainscot oak panels, carved 
F rs, &c, The ventilating and sanitary equipment of the car- 
through enc’ ptionally good, ey arealso fitted with the electriclight 
pres out, together with adequate heating apparatus, and each 
partment can communicate with the conductor by means of 








booked, and therefore do not press sales, and in con- 
sequence values remain firm. The pits generally are working full 
time. The house coal trade is at present quiet, and although 
inquiries have been numerous, buyers are holding their hands in 
the expectation of getting easier terms, of which at present there 
does not seem to be much prospect. The London demand has been 
weak during the past few days, and although in a few cases con- 
cessions have been made, values have been very firm and quoted 
prives obtained. Owing to the mild weather the demand for the 
Eastern Counties and local requirements has been dull, but all the 
coal brought to bank finds a ready market. The last few days’ fog, 
succeeded by frost, have given a slight stimulus to stocking, but 
not to the extent anticipated. The gas coal pits have felt the fog 
more than others, as the requirements of gas companies are always 
very heavy at such seasons. In household sorts best Silkstones are 
now quoted 13s, to 14s. per ton ; Barnsley house, 12s, to 12s, 6d. 
per ton; nuts, from 11s, per ton, 





Steam coal keeps in strong demand for the railways and inland 
trade, and fairly well for export, the close of the Baltic not having 
affected local pits to any extent as yet. Values are firm at 10s. to 
10s. 6d. per ton, and 11s, has been paid for special’ lots. The call 
for engine fuel is maintained, but the fuller working of the pits has 
cal the commoner kinds of coal to be in abundant supplies. 
Nuts, however, are now being largely used for gas making. Nuts 
fetch 8s, to 93. 6d. per ton ; screened slack from 7s. per ton; pit 
slack from 3s, per ton. There is rather more doing in coke, and 
ordinary qualities are now fetching from 103. 6d. to 11s. 6d. per 
ton. 

Iron prices continue as follows :—East Coast hematites, 67s. 6d.; 
West Coast ditto, 70s. to71s.; forge iron, about 48s,; foundry iron, 


57s. 

The shrinkage inthe heavy trades, to which reference has already 
been made, is getting graver every week. A considerable number 
of men are now out of employment, and much valuable plant is idle. 
No further armour plate contracts have been given out by the 
Government, with the result that men engaged in the puddling, 
forging, rolling, and other preliminary processes are entirely dis- 
engaged. It is to be hoped that the Admiralty will not delay placing 
orders, as the loss to the local establishments is serious, and in the 
teeth of the understanding that if they increased their powers of 
output to meet Government requirements work would be found 
for their machinery and their men. This has not been the case 
now for a considerable time, and the effect is being severely felt. 
A similar remark applies to the less costly descriptions of shot and 
shell, which were very largely ordered during last year on account 
of the war requirements in South Africa. 

Wagon builders are but indifferently employed, owing to the 
falling-off in trade, as well as the fact that steel wagons are coming 
more freely into use. Steel wagons have been made for a con- 
siderable time for foreign countries, and largely of late for South 
Africa, but they are now coming into use on the home lines. At 
present they are being constructed up to 30 tons capacity, and it is 
proposed to even increase that capacity, and reach the American 
standard. The bulk of the work, however, is not being done in 
this district, but mainly in Warwickshire and Lancashire, 

Manufacturers complain of the difficulty of getting sufficient 
Swedish iron and steel for their purposes. The scarcity of supply 
synchronises with a decreased demand, and the position is there- 
fore not so acute as it would have been with an ordinary trade in 
Swedish material, when values must have been forced up consider- 
ably. There are said to be no stocks in Sweden, and, owing to 
the extreme drought from which that country has suffered, work 
has been unequal, and deliveries are delayed to an extent which 
is causing much inconvenience. As the call, however, for Swedish 
steel and iron is now so light, prices are not affected for the pre- 
sent. The Swedish makers inform their customers in this district 
that their position is anything but an enviable one. Not merely 
are they unable to keep their works going through the absence of 
water power, but they have to pay the wages of their men whether 
they are working or not. Thus they are being hit at both ends, 
with serious losses, 

The activity previously noted in material for tramway purposes, 
more particularly in points, crossings, wheels, axles, &c., is fully 
maintained. The change from horse haulage and the cable system 
to electric traction may be said to have come all at once. Most 
of the leading cities and large towns of England are vigorously 
entering upon this system of locomotion, and important extensions 
are being carried out in large centres which have enjoyed electric 
traction for longer periods than others. Several firms have turned 
their attention to this department, and one very large establish- 
ment at the east end is doing an enormous amount of excellent 
work. The Birmingham nut and bolt makers are finding business 
active in the Sheffield district, and, as trade is also good elsewhere, 
they have been able to make an increased price of 10s. to 15s, 
per ton. 

As was anticipated last week, the sales of ivory at Antwerp have 
maintained the increased values made at London and Liverpool. 
This has caused several of the Sheffield ivory cutters and merchants 
to advance prices in several descriptions. Reports from the ivory 
markets are to the effect that not merely will the present advances 
be maintained during the coming year, but that values will go 
higher. Under these circumstances local dealers will be compelled 
to revise their price lists instead of attempting to meet the market 
by partial increases. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 

m and steel has been very dull this week, and 
this been the case with respect to foundry 
z iron, as these are largely exported, and 
ss with the Continent has come. Slacker 
1 for several years is now being experi- 
enced, and this is in i very forcibly in the lessened shipments, 
the increased stocks. the dec traffic receipts on our rail- 
ways, more especially -eceipts for goods and minerals, for the 
passenger receipts are fairly well maintained. The warrant market 
has become weaker, as holders have been pressing iron for sale, 
They are not inclined to hold them over the winter, for the chances 


THE market 
more particular!) 
qualities of Cleveland 
the quiet time for bu 
trade than has been 








of their getting improved prices over the next three months are not 
good, and it is considered far more likely that still lower rates will 
prevail, especially if tl tput of No, 3 is not reduced considerably 
and stocks continue to increase. 

The production of No. 3 has for some time been in excess of 
requirements, and wil! be still more so during the winter if the make 
is not lessened, because so little is wanted on export account. 







luring the last few days been pressing 
and this has brought the price down 
to a lower figure than } een known since the early part of July. 
Under 44s. cash has been accepted for Cleveland warrants, and this 
isa good deal more under Scotch warrants than is usual. The 
difference under norma! conditions is only about 4s. per ton, but 
during the summer the difference has been between 7s. and 8s., 
and this week has been as much as 10s. 6d. But when the state of 
the stocks in each district is taken into account the extraordinary 
difference is accounted for. Cleveland at the end of October had 
a stock of nearly 139,000 tons of Cleveland pig iron, and has been 
increasing so much this year that nearly 95,000 tons have been 
added to Connal’s stores, whereas the stock of Scotch warrants has 
declined about 15,000 tons this year, and is now only about 57,000 
tons. Holders of Scotch iron are thus better able to hold theirown 
than speculators in Cleveland warrants. To prevent this large 
increase in stocks Cleveland makers will have during the winter to 
blow out some more of their furnaces, or, at any rate, set them to 
produce the lower qualities, which at present are in greater demand 
than supply. Bolckow, Vaughan and Co. have blown out a furnace 
within the last few days. 

Pig iron producers in this district are making the complaint that 
the manufacture has become unprofitable, chiefly owing to the 
high price of coke, They have to pay 17s. 6d. per ton delivered 
at the furnaces for best coke, and 16s. 9d. for medium qualities, 
which prices are the equivalent of 50s. per ton for No, 3 Cleveland 
pig iron, but only 44s. 3d. can be got. With such a selling price 
as the latter medium coke should be procurable at lds, Coke 
manufacturers, however, are having their own way in regard to 
prices, the supply being so much short of the requirements. 
coke is being made than for a long time, because the coalowners 
can get relatively better prices for coking coal than for coke, 
even at such a price as 163, 9d. per ton. Plenty of coking coal 
is raised, but a good deal of it does not get to the coke ovens ; it 
is sold for export or for local steam raising and other purposes, 
But pig iron producers cannot continue to pay such a heavy price 
for coke with such a poor price for pig iron, and if there is not 
some speedy change, the situation will have to be rectified by the 
blowing out of some more of the furnaces, 


Speculators have thu 
warrants upon the ma 
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Makers of No. 3 Cleveland pig iron have this week been npn | 
it at 44s, 3d. per ton for prompt delivery, a figure which they coul 
realise also for No. 4 foundry and grey forge. Yet only a short 
time ago the last-named was 4s, per ton cheaper than No. 3, and 
was almost a drug upon the market. Now thesupply falls short of 
the demand. Mottled iron is at 44s., and white at 43s, 6d. 

The production of hematite pig iron is still not — to require- 
ments, and the stock in the public stores is only tons, so that 
there is nothing to help consumers, who cannot do otherwise than 
pay the prices that the makers quote. The latter are getting, 
relatively, a good deal better prices than the producers of Cleve- 
land iron, for while in ordinary times mixed numbers of East Coast 
hematite pig iron are 10s. per ton above No. 3 Cleveland pig iron, 
the difference in price is now 15s. 9d. per ton, fully 60s. bei 
realised for mixed numbers hematite, with 60s. 6d. for No. 1, an 
55s. for forge. The supply of basic pig iron, though it has been 
increased during the last few weeks, is still short of requirements, 
and consumers in this district have again had recourse to the 
Germans for it. A cargo has been received this week at Middles- 
brough, and more is to follow. The price taken by the Germans 
compares very favourably with local rates. Rubio ore, though 
freights are lower, is kept firmly at 15s, 9d. per ton delivered on 
wharf, Tees or Tyne. 

Shipments of pig iron from the Cleveland district oye} October 
were unsatisfactory ; they reached only 89,797 tons, this being 
4000 tons under the October average of the last ten years. 

The Cleveland mine owners have agreed with their ironstone 
miners that wages for the ensuing quarter are to be reduced 14 per 
cent., the employers having claimed 2} per cent. This arrange- 
ment will continue in force till January 20th, as it has to date 
back to October 21st. 

The makers of steel ship plates have reduced their prices 5s. per 
ton, and are now asking £6, less 24 percent. The German manufac- 
turers have likewise reduced their quotations, and are offering plates 
to stand all Lloyd’s tests at prices which equal about £5 15s., less 
24 per cent., delivered in this district. Other prices of manufac- 
tured iron and steel are well maintained. Iron ship plates are at 
£6 17s. 6d., less 24 per cent.; iron ship angles, £6 5s., less 24 per 
cent.; steel ship angles, £5 17s. 6d., less 24 per cent.; common iron 
bars, £6 5s., less 24 per cent.; heavy steel rails, £5 10s. net. 

Some of the ironmasters of this district anticipate that when the 
leading officials of the North-Eastern Railway return from their 
visit to the United States they will introduce large mineral wagons 
on their system. The said ironmasters do not look with favour on 
this probable change, as it will mean to them a considerable ex- 
penditure in the way of alterations to their hoists, gantries, &c., 
and the provision of more powerful machinery for dealing with the 
longer and heavier trucks. The present hoists, &c., are adapted 
for the present standard trucks only. 

The question of the short supply of trucks on Teesside is 
crippling the trade considerably, and strong representations have 
been made to the North-Eastern Railway Company on the sub- 
ject. A meeting of freighters has this week been held in Dar- 
lington to consider the serious loss that is being sustained at the 
works from this cause. Some attribute the cause to the fact that 
such a large number of wagons are lodged in sidings waiting 
repairs ; others affirm that it is lack of locomotive power, too 
many of the engines having been laid off. Certainly something 
should be done to remedy the present unsatisfactory state of 
affairs. Trade is considerably worse now than it was last autumn, 
and the railway company have less traffic with which to deal, yet 
the inconvenience and loss to the freighters was never so great as 
it is now. 

At the shipyards there is still much activity, and launches last 
month on the Tyne were above the average ; indeed, it is expected 
that in this respect the current year will bea record one. Not 
many fresh orders for steamers are now coming in, but the lower 
quotations that builders can make since steel is cheaper will pro- 
bably bring in more. The comparatively poor freights, however, 
are against this. There is a case of a new steamer being laid up 
in the Tyne before she has gone on her first voyage, as freights 
are unprofitable. The River Wear Commissioners have practically 
decided to construct, at a cost of £80,000, a large graving dock, 
and to lease it to J. L. Thompson and Sons, Limited, one of the 
largest shipbuilding firms on the river, who will pay the Commis- 
sioners at the rate of 8 per cent. per annum on their outlay. 

The North-Eastern Railway Company has let the contract for 
doubling its lines of railway from Ousten Junction to Low 
Fell to T. D. Ridley and Sons, of Middlesbrough. This is to keep 
the mineral and goods traffic separate from the express passen- 
ger traffic. It has completed the widening of the main line 
from York to Northallerton, and are now doing the same from 
Durham to Newcastle. 

The coal trade of this district continues favourable to sellers, 
and the falling off in the steam coal business has been checked by 
the action the colliers have taken in South Wales, in regard to 
suspending work for the purpose of restricting the output and 
keeping up prices. Consumers have bought more freely in the 
North of England, and have paid more than was last week being 
taken by sellers, 11s, 3d. to 11s. 6d. per ton f.o.b. being the figure 
for best steam, and 6s. for smalls, Best gas coals are about 12s, 3d. 
per ton f.o.b. Coke of medium quality is realising 16s. 9d. per 
ton delivered at the furnaces. The railway companies have 
officially intimated that they will not press for the 74 per cent. 
advance in railway rates on coke traffic from Durham county to 
the Barrow and Workington districts, and it is stated that 
negotiations are in trim for arranging a sliding scale, the charge 
for conveyance of coke to rise and fall with the price of pig 
iron, as in the Cleveland district. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THERE has, on the whole, been a rather easier feeling this week 
in the pig iron warrant market. Scotch warrants, it is true, have, 
by reason of their scarcity for immediate delivery, been a little 
higher in price, but for future dates the price has been lower than 
that for cash, indicating that there is scarcely any disposition to 
look ahead, or to enter into engagements for the future. 

Scotch warrants have been at 54s, 10d. to 55s. cash, and 54s. 5d. 
one month, but the amount of actual business doing has been 
unusually small. 

Cleveland warrants have had a downward tendency, owing to 
rather free sales that have been made on the strength of increas- 
ing stocks. The business has been at 44s, 3d. to 44s, 1d. cash, and 
44s, 6d. to 44s, 24d. one month. 

There has been very little doing in Glasgow market in Cumber- 
land hematite pigs. The prices obtained have been, for cash, 
59s. 5d.; fourteen days, 59s. 44d.; and one month, 59s, 3d. 

Scotch hematite pigs, the output of which *s comparatively 
large, is quoted by merchants 63s, 6d. for delivery at the steel 
works, 

Several of the special brands of makers’ iron are scarce, and the 
tices have been well maintained, but one or two of the ordinary 
rands are 3d. to 6d. per ton lower. G.M.B. No. 1 is quoted at 

Glasgow, 56s.; No. 3, 53s.; Govan, No. 1, not quoted; No. 3, 
58s.; Wishaw, No. 1, 56s.; No. 3, 53s.; Carnbroe, No. 1, 57s.; 
No. 3, 54s.; Clyde, not quoted ; Gartsherrie, No. 1, 67s.; No. 3, 
56s. 6d.; Calder, No. 1, not quoted; No. 3, 57s.; Langloan, 
No. 1, 70s.; No. 3, 59s.; Summerlee, No. 1, 70s. 6d.; No. 3, 
58s.; Coltness, No. 1, 72s.; No. 3, 59s.; Glengarnock, at 
Ardrossan, No. 1, 68s.; No. 3, 56s. 6d.; Eglinton, at Ardrossan or 
Troon, and Dalmellington, at Ayr, No. 1, 56s. 6d.; No. 3, 54s.; 
Shotts, at Leith, No. 1, 69s.; No. 3, 57s. 6d.; Carron, at Grange- 
mouth, No. 1, 67s. 6d.; No. 3, 57s, 6d. per ton. 

The shipments of pig iron from Scottish ports in the past week 
reached only 4212 tons, compared with 5050 in the corresponding 
week of last year. There has been a total decrease in these ship- 





ments in the past ten months of 56,747 tons. The arrivals of 
Middlesbrough pigs at Grangemouth were 6982 tons, being 2130 
more than in the corresponding week, and these imports show 
a total increase since the beginning of the year of 145,105 
tons. 

Since last report one furnace has been taken off ordinary iron at 
Shotts Ironworks, but this has been balanced by an additional one 
being put on hematite at Glengarnock. There are now 50 furnaces 
producing hematite—the largest number on record—31 ordinary, 
and 2 basic iron, the total of 83 furnaces thus in blast in Scotland 
comparing with 78 at this time last year. 

Imports of pig iron into Scotland from abroad continue to be 
made. This week 2900 tons of hematite pigs from Bilbao arrived 
at Glasgow. A steamer has been chartered to bring to the —— 
from Sydney, Cape Breton, 2383 tons of pig iron. The loading 
takes place next month, It may serve as an indication of the com- 
parative cheapness with which pig iron is being made in Canada, to 
state that upon the cargo mentioned 9s. 6d. per ton of freight is 
to be paid, and yet, it is presumed, there remains a profit to those 
engaged in the transaction. 

There is a fair measure of employment throughout the various 
branches of the manufactured iron and steel trades, Locomotive 
builders are for the most part busy, and the different branches of 
the general engineering trade have steady employment. There is 
more doing in some departments of the foundry trades. Finished 
iron is moderately active, without any special pressure for delivery, 
and a good deal of competition to meet. Steel has so far been 
steady, but buyers are asking easier terms in consequence of 
reductions that have been made in the North of England. 

The volume of business in the coal trade does not seem to have 
materially changed. The total shipments are just about the same 
as last week. Colder weather has quickened the demand for 
household coals for house use, with the result that the prices are 
a shade firmer, and the retailers have intimated an advance of 
ld. per cwt. It is notexpected that any improvement can 
immediately occur in the export branch, as business is hampered 
from a variety of causes, Export prices are practically without 
alteration. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


NOTWITHSTANDING the uncertain character of the coal trade, 
contracts are being entered into. Coalowners are protected by 
the strike clause, and other conditions, prices, &c., being favour- 
able, there is no hesitation in booking. The latest entered into at 
Cardiff were 10,000 tons of steam coal, Albion, and 5000 of 
Harris Navigation, secured by the Royal Mail at 15s. 44d. and 
15s. 6d. respectively, delivery November and December. The 
Compagnie Générale have placed a supplemental order, best large 
‘*Ocean” coal, stated to be about 15s, 74d., less 24 and 3d. 

Italian Railways, best Monmouthshire, 90,000 tons divided 
between Morgan, Walkey and Co, and Fillent and Co., at 20s, 6d. 
net, c.i.f. These railways have also purchased 40,000 tons small 
steam from Guenet and Co. 

Mid-week on ’Change, Cardiff, the complaint was that sellers 
were numerous, buyers few. This was surprising, seeing 
that this week there will be another stop day, and if the 
action of the colliers leads to active measures on the part of 
the coalowners, a scarcity of coal in the market would be speedily 
experienced. The tendency not to do business ahead was marked 
this week. Steam coal prices are hardening, and quotations have 
been, in some cases, moved up to 17s., and a trifle more, but the 
run of business has been from 16s, 6d. to 16s. 9d. Small steam 
has improved 2s, This, however, does not show in the audit 
account. House coal is stiffening, but not to much extent yet. 

There was a complete stoppage of collieries on the 31st, followed 
by the usual irregular action, and the effect on shipments was very 
prompt, for there were only 16 coal sbipments on that day 
from Cardiff. On the 4th November again, as showing the differ- 
ence caused by irregular working, 23 vessels were despatched 
from Cardiff, with a total of 45,000 tons of coal to various 
destinations. 

In the uncertain condition of things quotations are only to be 
taken as approximate, and liable to be disturbed any day. Latest, 
Cardiff, are :—Best steam, 16s. 6d. to 17s.; seconds, 15s, 3d. to 
15s. 6d.; drys, 15s. 6d. to 16s.; best smalls, 10s. 9d. to 11s. ; 
seconds, 9s, 6d. to 10s. 6d.; inferior kinds, from 8s.; best Mon- 
mouthshire, 14s. 9d. to 15s. 3d.; seconds, 13s. 6d.; best house, 
16s. to 16s, 6d.; No. 3 Rhondda, 15s. 6d.; brush, 12s. to 12s, 3d.; 
small, 10s. 6d.; No. 2 Rhondda, 12s. to 12s. 6d.; through and 
through, 9s. to 10s.; small, 7s, 6d. to 7s. 9d. Patent fuel is 
not brisk ; prices, 14s, 6d. to 15s, Cokeshows a strong market and 
improving prices ; furnace, 17s. 6d. to 18s, 6d.; foundry, 20s. to 
21s. Pitwood oy weaker, consequent upon numerous 
arrivals ; prices, 19s, to 19s. 6d. Cargoes came in this week 
from Bayonne, Christiansand, Arendal, Norby, and 
Lisbon. 

Reports to hand this week show that American coal is coming 
into rivalry with Welsh. It is 3s, per ton higher than Welsh at 
normal prices, and no irregularity in working. A correspondent 
who saw a cargo at Rouen says it looks good coal, and efforts are 
being made for a regular supply. 

Cardiff despatched a fine aon ot coke, over 2000 tons, and 
200 tons pig iron to Fremantle last week, also iron cargoes to 
Port Said and St. Nazaire. The only cargo of pig iron apart from 
Swansea which came to Wales last week was to Neath from Ulver- 
stone. Swansea only received 320 tons, an unusually small supply. 
Swansea imported 3944 tons of steel bars from Golbeaione, 
264 tons scrap rails from Manchester, and 103 tons wrought iron 
and 79 tons steel turnings from London. 

A steel makers’ strike is being waged in the mill department, 
Grovesend Steel Works, Gorseinon. The Tate Dry k and 
Engineering Company have acquired, I hear, a controlling interest 
in the Mercantile Pontoon Company. The Pontoon Company is to 
be worked as a separate concern, but two of the Tate directors are 
to be elected on the board. 

The action of the colliers is telling seriously upon the steel, tin- 
plate, and other industries of Swansea ; make has been considerably 
affected thereby. An idea of the effect of short supplies of coal 
can be obtained from one instance. Ata leading works the whole 
of the mills turned out only 15 boxes each per shift, one day 
and night, instead of from 40 to 45 boxes per shift. Coalowners 
are becoming incensed at the colliers, and it was stated on 
‘Change, Swansea, that in one case, men having kept away who 
had only lately arranged to return to work from a strike, were, 
on their appearance ready for work, sent away again, and told 
they were not wanted. Trade in all branches is good, and the 
only drawback is colliery idleness, American iron is expected 
at some of the works, and in the Morriston Works bars from 
Germany are being used. 

On ’Change, Swansea, mid-week, it was stated that the tin-plate 
hapeed gong were busy. One of the leading ‘‘lines” sent out 
in bulk is for oil. This is I,C., 183% by Lt, weighing 110 lb, 
to 112lb. per box of 124 sheets, Last week there was a large 
shipment of tin-plates, 69,945 boxes, reducing stocks to scarcely 
an average week’s supply—65,117 boxes. As ards the future 
condition of things, much depends upon the colliers. Trade is 
 sigaoees apart from this. Patent fuel trade is being hampered 
y weak supplies of small. Spelter and copper industries are 
busy. Engineering works uniformly full of orders. 

be Wern Tin-plate Works dispute at Briton Ferry is settled. 
The award of Judge Austin in the Pontardawe dispute has been 
given in favour of Mr. Gilbertson, and the men, as to be expected, 
are dissatisfied, though, as admitted in all = of the district, a 
more kindly-hearted employer is not to be found. In the Llanelly 
district one of the prominent features is a scarcity of men. e 
tin-plate bookings have been recorded at fair prices, Mynydd 
Mawr Colliery continues to ship largely. 


Auray, 


———— 
Latest iron, steel, &c., quotations, Swansea, this week are 
follows :—Glasgow pig iron warrants, 54s. 7d. cash. Welsh “4 

£6 2s, 6d. to £6 5s, Sheet iron, £8 to £8 5s.; steel sheets 

to £8 2s. 6d.; steel rails, heavy, £5 2s. 6d.; light, £6 2s, 6d to 
£6 12s, 6d.; Bessemer steel tin-plate bars, £5 ; yond £5 2 ‘6d 
Tin-plates: Bessemer steel cokes, 14s. to 14s. 6d.; Siemens 14s, 3d, 
to lds. 9d.; ternes, per double box, 28 by 20C., 29s. to 30s.; best 
charcoal, 15s. to 16s.; big sheets for galvanising, 6ft. by 3ft, 
30 g., per ton f.o.t., £11 to £11 5s.; finished black plates, £11 52 
to £11 7s. 6d. Slight concessions are bein pel 5 in tin-plate 


orders, generally, booked for next year, tho not much business 


has beendone, Block tin, slightly lower, £113 15s, to £106 2s, 6d,: 
spelter, lower, £16 15s, Lead, £11 17s. 6d.; Spanish is quoted 
at £11 1ls. 3d. Copper, Chili bars, better, £65 7s. 6d. Tron 


ores: Tafna, 15s, 6d.; Rubio, 14s, 6d. At Cardiff and Newport 
last prices are :—Best Rubio, 14s, 3d. to 14s, 6d.; Tafna lds, 
to 15s, 6d.; Almeria, 14s, 9d, : 

Swansea coal quotations this week were :—Anthracite, 23s, to 
24s,; seconds, 21s, to 21s, 6d.; best large, 193. to 20s; red vein 
16s, to 16s. 6d.; rubbly culm, 5s, 6d. to 63. Steam coal, 15s, 64 
to 16s. 6d.; seconds, 14s, to 14s, 6d.; bunkers, 10s, 9d. to 11s, 3q,: 
small, 7s. to 7s, 6d. House coals, No. 3 Rhondda, 16s. to 17s. 
through, 14s. to 14s, 6d.; small, 10s. 6d. to 11s.; No. 2 Rhondda, 
13s, to 13s, 6d.; all delivered f.o.b. Swansea, cash thirty days, 
less 24. Patent fuel, 15s, to 16s, Coke, furnace, 17s. to 17s, 6q,: 
foundry, 21s, to 22s, Pitwood, 20s, to 20s, 6d. in trucks, es 

The Blaenavon Colliery strike, which I announced last week as 
arranged, has been settled on the basis of 1s, 8d. to 1s. 10d, per 
ton, As this lasted nearly twelve months, resulting in the 
emigration of large numbers of workmen, many of whom left the 
district in debt, it was clear that great distress was occasioned ll 
round, and little, if any, gain in the end to anyone. 

The death of Mr. J. H. Laurance, of Caerleon, took place this 
week, He was in his ninetieth year. In early life he was asgo. 
ciated with the Abersychan Ironworks, and afterwards started 
with a friend a successful ironworks at Cwmbraw, and a colliery, 
These, after a useful career, were merged into the Cwmbraw 
Patent Nut and Bolt Company, and led to the introduction of 
Mr. Keen into the district, and to the acquirement of works by 
him subsequently with Guest and Co, Mr. Laurance had lo; 

iven up ironmaking, but retained a position on the Great 

estern Railway as director on its acquiring the Monmouthshire 
Railway Company. 








NOTES FROM GERMANY, 
(From our own Correspondent.) 


Pic iron continues to move off slowly on the iron market over 
here ; stocks have in some instances shown an increase against 
previous weeks, and the condition of prices is very much inclined to 
weakness, Material changes cannot be reported to have taken 

lace since last report; both in Silesia and in Rheinland. 

Vestphalia the iron and steel works are indifferently employed, the 
unsettled prospects in all trades having a restricting effect upon 
buying. Merchant bars and hoops were briskly called for on the 
Silesian iron market, but there is only a poor inquiry experienced 
for heavy plates, In girders, too, a moderate trade is done, dealers 
still having their stocks well filled ; consumers generally consider a 
further decrease very probable for the next month, and they there- 
fore limit their purchases as much as possible, M. 110 p.t. at works 
remains the inland quotation, while for export M. 20 to 25 p.t. less is 
quoted, The reduction lately agreed on by the girder convention 
only relates to fresh sales placed up to December fst and delivered 
before end of December of present year. For orders booked after 
December lst the price hitherto quoted would have to be paid. A 
comparatively satisfactory business continues to be done in sheets, 
for though the sales effected are all more or less of a hand-to-mouth 
sort, they still suffice to keep the works going regularly ; also in 
the wire trade tho situation appears to have slightly improved, 
numerous specifications having been secured lately. 

The Prussian Railway Minister is reported to contemplate fairly 
heavy purchases in wagons, and an order for 740 passenger cars is 
already going to be placed in a week or two, it is said, the value 
being estimated at over ten million marks, 

Symptoms of a further downward tendency increase from week 
to week on the Austro-Hungarian iron market ; the working staff 
is being reduced at all establishments, and prospects may really be 
considered as exceedingly dull. The contracts given out by 
private railway companies are hardly sufficient to keep some shops 
moderately engaged. 

Manufacturers of railway material are fairly well off for fresh 
work in Belgium, Government and private orders coming to hand 
pretty freely. This week a large tendering for steel rails and plates 
will take place, but foreign firms are not expected to send in offers, 
the Belgian Railway Minister having quite recently shown his 
intention to protect the inland trade. Forge pig—Athus—is at 
present quoted 48f, ne free Belgian frontier, and 52f, p.t. free 
Charleroi or Litge. Billets can be bought at 90f. to 92f. p.t. at 
works. Hardware is generally well inquired for; girders and 
merchant bars remain languid, the former standing on 105f. to 
106f. p.t. for export, while for home consumption 125f. to 126f. can 
be realised. Bars, No. 2, for export, are noted 125f. to 127f. p.t., 
inland quotation being 132f. to 135f. p.t. Iron plates for export 
fetch 140f. p.t., while for home demand 150f. to 152f. are asked ; 
Siemens-Martin plates can be bought at 160f. to 165f. p.t. for inland 
consumption, 

In France the position in the iron and steel industry is weak, 
although quotations do not show any further decrease since last 
week ; but the number of orders received in the various depart- 
ments is extremely limited, and there is little hope of improvement. 
Officially, 170f, p.t. is quoted for bars, and 190f. p.t, for girders, 
but these prices are hardly ever paid, consumers finding no 
difficulty in getting their orders accepted at 155f. p.t. for bars and 
175f. p.t. for girders. Rails are unaltered. 

Both in Belgium and in France unfavourable accounts are given 
of the position of the coal market, the tone generally being very 
languid and dull, and the want of confidence has, if possible, 
increased. Quotations for engine coal are exceedingly low in 
Belgium, dry sorts fetching 7°75f. to 8f. p.t. only. In France 
common sorts of engine coal are realising 17f. to 18f. p.t. 

The rare case that strikers were sentenced to pay ‘‘ damages” 
to their employers has recently happened in Charleroi, the men 
of the glassworks of Bemeurt and Bivort being fined 10,000f. for 
striking without a cause. It is reported that the men declared 
their willingness to pay the above-named sum, the glass works 
having previously demanded no less than 36,000f. 








THE NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 


STeaM coal market for prompt shipments was firm, but for 
forward delivery buyers are holding off. House coal in g 
demand, and prices firm, Exports for week ending 2nd :—Coal: 
Foreign, 40,890 tons ; coastwise, 11,624 tons. Imports for week 
ending 5th :—Iron ore, 4180 tons; pig iron, 450 tons; two cargoes 
cement ; pitwood, 3127 loads, 

Coal: Best steam, 14s, 9d. to 15s, 3d.; seconds, 14s,; house 
coal, best, 17s.; dock screenings, 10s.; colliery small, 9s, to 9s. 6d. 
Pig iron: Scotch warrants, 54s. 10d.; hematite warrants, 
59s, 4d., f.0.b, Cumberland, prompt; Middlesbrough, No. 3, 
44s, 10d. Iron ore: Rubio, 14s. 9d.; Tafna, 15s, 6d. Steel: 
Rails, heavy sections, £5 to £5 2s. 6d.; light ditto, £6 2s. 6d. to 
£6 12s. 6d. f.0.b.; Bessemer steel tin-plate bars, £5 ; Siemens steel 
tin-plate bars, £5 2s, 6d., all delivered in the district, cash. Tin- 

lates: Bessemer steel, coke, 14s, 3d. to 14s, 6d.; Siemens, coke 

nish, 14s, 6d. to 14s, 9d. nominal. Pitwood, 19s, to 19s. 6d., 
ex ship, London Exchange telegrams: Copper, £65 12s, 6d.} 





Straits tin, £114, Freights steady, 
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LAUNCHES AND TRIAL TRIPS. 


BatrersEA BRIDGE ; built by, Wm. Gray and 
Co., Limited ; to the order of, the Bridge Steam 
Shipping Company, Limited, London ; dimen- 
sions, B41ft., 47ft., by 27ft. 6in.; engines, triple- 
expansion, 25in., 40in., and 65in., by 42in., pres- 
sure 160 Ib.; constructed by, the builders ; speed 
of 11 knots ; trial trip, October 29th. 

Mira, steel screw steamer; built by, C. 8S. 
gwan and Hunter, Limited ; to the order of, 
Bessler, Waechter and Co., London ; dimensions, 
g55ft., 47ft., by 29ft. lin.; to carry, 5100 tons of 
oil in bulk ; engines, triple-expansion, 23in., 42in., 
68in., by 45in., pressure 180 Ib.; constructed by, 
Blair and Co., Limited, Stockton ; 11} knots ; 
trial trip, October 31st. 

ToesBy, trunk steamer ; built by, Ropner and 
Son, Stockton; to the order of, R. Ropner and 
Co., West Hartlepool ; to carry, 6000 tons dead- 
weight ; average speed 104 knots; trial trip, 
November 2nd. 











CATALOGUES. 


LaANGDON-DaviEs ELECTRIC Motor Company, 
Limited, Southwark-street, London.—Single- 
phase alternate-current motor catalogue. 

Isaac STOREY AND Sons, Limited, Cornbrook, 
Manchester.—This is a neat little pamphlet con- 
taining an illustrated description of this firm’s 
new Empress Foundry. 

Brown, LENNOX AND Co., Newbridge Works, 
Pontypridd.—General catalogue of crane chains, 
crane skips, chain and wire rope fittings, colliery 
requirements, forgings, gear wheels, &c. 

ARNOLD GOODWIN AND Sons, Samner-street, 
Sonthwark Bridge, London.—Circulars giving 
particulars of Goodwin's suspended lifting and 
travelling apparatus, piston rings, pulley blocks, 
&e. &e. 

TILGHMAN’S PaTENT SAND Biast CoMPANy, 
Limited, Broadheath, near Manchester.—New 
catalogue of air compressors driven by belt. rope, 
electricity, or steam, for air pressure from 3b, to 
1501b. per square inch. 

Union Exvectric Company, Limited, 151, 
Queen Victoria-street, E.C. Catalogue of four- 
pole direct-current dynamos and motors.—The 
makers claim to have listed machines in this book 
at a large variety of speeds. 

WitttaM STOKES, Queen’s-road, Reading. 
Catalogue of boiler blocks and flue settings.— 
Seating blocks made on this principle have one 
great advantage—they expose as much of the 
plate surface as possible to the action of the hot 
flue gases, 

Rick AND Co, (Leeds), Limited, Elland-road, 
Leeds. Catalogue of hydraulic tools for ship- 
builders, boilermakers, &c.—The illustrations are 
excellently reproduced by photographic process, 
and the letterpress is printed in three languages, 
English, French, and German. 

R. T. PICKERING AND Co., Limited, Wishaw, 
near Glasgow.—Illustrated catalogue of railway, 
mineral, ore, oil tank, and goods wagons. The 
vehicles illustrated very clearly, are built on the 
most modern principles, Considerable taste is 
displayed in the get-up of this work. 

SNowpon, Sons anD Co., Limited, Millwall.— 
Advance copy of a pamphlet setting forth the 
advantages claimed for Sinol, a new departure in 
cylinder lubricants, particularly applicable where 
superheated steam is employed. The lubricant 
is delivered to the cylinders by means of a positive 
action mechanical lubricator. A further pam- 
phlet gives physical and chemical tests of S. X.S. 
cylinder oil, 

Robert Boye AND Sons, Limited, 64, Holborn- 
viaduct, London.—Four sectional catalogues have 
been issued by this firm, three describing the 
Boyle system of ventilation as applied (1) to 
churches and schools, (2) to hospitals and asylums, 
and (3) to schools, The fourth contains illustra- 
tions of air pump ventilators and other ventilating 
appliances. Considerable expense has been 
entailed in the production of these books. 

PRATT AND WHITNEY CoMmPaNy, Hartford, 
Conn., U.S.A. 1902 catalogue of small tools and 
standard gauges.—This little work is produced 
in the best American style. Each article de- 
scribed is clearly illustrated and is accompanied 
by the price, The opening portion of the book 
contains some useful information respecting the 
best known standard screw threads—United 
— French, Whitworth, British Association, 

c. 





; Emit CaprraInE AND Co., Frankfort-on-Maine. 
Catalogue of portable tools for milling, boring, 
drilling, and i ee apparatus illustrated 
consists of tool heads delapedl to interlock with 
their respective attachments ; being suspended 
and counterbalanced they may be brought and 
attached readily to the work to be machined. 
Some interesting applications of the tools are 
shown. The representative for Great Britain 
and Ireland is Mr. Adolph S, Ostreicher, Ipswich. 








TRADE AND BUSINESS ANNOUNCE- 
MENTS. 

THE Government Board of Works at Dublin 
have ordered four locomotives for the Letterkenny 
and Burtonport Railway, from Andrew Barclay 
Sons and Co., Limited, Kilmarnock. 

M R. L. W. DE GRAVE has severed his connection 
as engineer and Director of John Davis and Son, 
Limited, and is practising as consulting engineer 
at Charnwood-street, Derby. 








SHIPBUILDING IN OcToBER.—English ship- 
uilders last month put into the water 28 vessels, 
of about 92,546 tons gross, against 21 vessels, of 
68,180 tons gross, in September, 19 vessels, of 
54,924 tons gross, and in October last year, 29 
vessels of about 69,194 tons gross. In the ten 
— do have launched 234 
ossels, of abou’ a ms gross, as com d 
be 219 vessels, of 594,233 tons gross last oo“ 
; luring the same period Scotch shipbuilders 
aunched 27 vessels, of about 48,139 tons gross, 
4s compared with 21 vessels, of 40,600 tons gross 
in September, and 20 vessels, of 41,497 tons gross 
as October last year. In the ten months this year 
‘an builders have launched 233 vessels, of 
,565 tons gross, against about 398,182 tons 
8ross in the corresponding period of last year. 


THE PATENT JOURNAL. 
Condensed from ‘* The Illustrated Official Journal of 
Patents.” 

Application for Letters Patent. 





*,* When inventions have been ‘‘ communicated” the 
name and address of the communicating party are 
printed in italics. 


28rd October, 1901. 


21,212. CenrrirvcaL Separator, W. J. Hinchey, 
Ontario, Canada. 

21,213. Fotpine Bgp, J. Hawkes, London. 

21,214. Sargty AMMUNITION Poucn, H. Irish, Port- 


land. 

21,215. Grass Loom Trasu, J. Turner and D. Oldham, 
Hyde, near Manchester. 

21,216. FireticuTer, E. and E. Good and Sons, 
Limited, Hull. 


21,217. Irontnc Macuiyes, 8. H. Sekian, Man- 
chester. 
21,218. Inonrinc Macuines, 8. H. Sekian, Man- 


chester. 

21,219. Wasnino Macurines, 8. H. Sekian, Man- 
chester. 

21,220. Winpow Fastener, T. Harrison, Manchester. 

21,221. Crstern Tap, W. Bradley and H. W. D. Field- 
ing, Sheffield. 

21,222. Steam Conpensers, A. Godfray, Guernsey. 


a. Apparatus for Sirtinac Sanp, H. Lowry, 
Dublin. 
21,224. Cycre Brake, H. Hodges, Christchurch, 


Hants. 
21,225. Printinc Macuines, W. Bridgewater, Lei- 


cester. 

21,226. Batt Frrrinos for Brackets, H. Wakefield, 
Birmingham. 

a. Fitters for Taps, &c., T. Atkinson, Black- 
burn. 

21,228. HorsxsHogs, 8. Collison, Burnley. 

21,229. ToucHentne O1xs, J. B. Scammell and E. A. 
Muskett, London. 

21,230. Fire Grates, G. F. Calderwood, J. Lear- 
mouth, and the Planet Foundry Company, Limited, 
Manchester. 

21,231. Firters, A. J. and P. A. G. Bell, Man- 
chester. 

21,232. Datvine Gear, T. Lambert and E. Illing- 
worth, Bradford. 


21,294. AccumuLATOR Batrerigs, A. Tribelhorn, 


ndon. 

21,295. Propucine a Powpgr from ALsot, J. Rother, 
ndon. 

21,296. Furnace, E. Thornton and G. 8. Smith, 
ndon. 

21,297. RecorpInc StampEep Documents, W. F. Bower, 


ndon. 
21,298. VeHicLe Wueeis, F. Wheeler and R. Allen, 
London. 
21,299. WugEts for Cycies, &c., A. Schaarschmidt, 
London. 
21,800. GLoves, P. E. Steinbach, London. 
21,801. InpIa-RUBBER Exastic Tires, A. T. Collier, 
London. 
24th October, 1901. 


21,802. CatenpeR for Emspossinc Fassics, G. H. 
Mellor, Macclesfield. 

21.308. Can Hooks, D. Stretch, Liverpool. 

21,304. Stipe Vatves, J. B. Hickman, Brighouse, 


Yorks 
21,305. Psnci, Casg, J. Raby, Cogan Pill, near 
Cardiff. 


21,306. Rott Scrapgrs, P. Turner, Ipswich. 
= Appiiances, W. Sylvester, Stoke-on- 
ent. 

21,308. CLutcuEs, J., P., and N. Fraser, Glasgow. 

21,309. Wacon Coup.ine, F. Davis and E. Archard, 
Swindon. 

21,310. Guarps for Tramway Cars, W. Dewar, 
Dundee. 

21,811. AppLyinG Morors to Bicycizs, W. Douthwaite, 


eeds. 
21,312. Fastentnc for ARTiIcLEs of Dress, M. Hill, 
Coventry. 
21,318. Brcycte CaRRigR ATTACHMENT, T. A. Stewart 
and J. Riley, Manchester. 
21,814. Uriiistinc CarponaTe of Lime, A. Mason, 


ester. 
21,315. WeicHina GranuLak Goops, P. T. Traynor, 


iverpool. 
21,316. Porirication of Szewacs, &c., R. Malabar, 


Coventry. 

21,318. Eygter Hooks, G. Tucker and J. F. Jones, 
Birmingham. 

ANDLE-BAR CLIps of Cyciges, W. Russon, 
Birmingham. 

21,320. ATracHMENTS for CHarrs, A. M. Richards, 
Glasgow. 

21,821. Burp Rouugrs, A. H. Nock and G. 8. Marshall, 





21,288. Strarnixc Fonnegt, G. Peachey, Gl - 

21,234. MECHANICALLY- PROPELLED VEHICLE, J. N. 
Birch, Coventry. 

21,285. Tin1nc Grates, H. Power, Birmingham. 

21,286. Bicyctes and Motor Veuicies, R. Green, 
Birmingham. 

21,237. Ticket Caxcker for Tramcars, G. T. Moore, 
Dublin. 

21,238. Optica Lanterns, A. Kershaw, Leeds. 

21,239. Knirge and Fork CLeangR, O. Eastwood, 
Elland, Yorks. 

21,240. Courtine Wacons, W. Trow and E. Richard- 
son, Birmingham. 

21,241. Praintinc Botu Surraces of Cora Simvutta- 
NEOUSLY, J. Drummond, Glasgow. 

21,242. Gavuce Gtass Prorecror, B. F. Cocker, 
Sheffield. 

21,243. Botrtinc Macuiyg, T. and S. Bowskill, 
Sheffield. 

21,244. Licht and Heat AppiLiance, W. G. Hughes, 


asgow. 
21,245. Process of Puoro-scuLprurg, W. A. C. Selke, 


sgow. 

— Dry Seat, J. Scott and A. Arthur, Edin- 

ourgh. 

21,247. ASCERTAINING Position of Suips, W. M. Walters, 
Liverpoo 

21,248. Necative Ho.pers, The Rapid Photo-Printing 
Company, Limited. — (A. V. Christiani-Mayall, 
France.) 

21,249. Brus for Cieantnc Borries, G. 8. Barell, 
London. 

21,250. FURNITURE, 
London. 

21,251. Gotr Batis, P. Barry, London. 

21,252. Comprngp Gas and Water Reouxaror, C. W. 
Smith, London. 

21,258. Automatic Time Switcuss, C. H. Offord and 
8. Jevons, Birmingham. 

i Pygumatic Tires, J. Titterington, Birming- 

am, 

21,255. Construction of Stream Borer Furnacess, F. 
E. Whitham, London. 

21,256. Lerrer Lock for Sargs, A. B. Godrej, Man- 
chester. 

21,257. Manuracture of Mgra.tuic AtLoys, J. B. de 
Alzugaray, London. 

21,258. Type Frames, A. G. Manifold, Egremont, 
Cheshire. 

21,259. MakInc Pinion Wueets of Paper, W. J. H. 
Reid, Linwood, Renfrewshire. 

21,260. Securine Boxss, J. Hull, London. 

21,261. Drivine AUTOMOBILE VEHICLES, E. D. Reeve, 
F. J. Bell, and A. Tavener, London. 

21,262. PortaBLe Evectric Lamps, O. F. Herrmann, 
London, 

21,2638. THorncatcuers for Cycuxs, W. R. Morgan and 
O. J. Reeseg, London. 

21,264. Inpoor FoorsaLt Games, H. C. Montgomery 
and L. Wood, London. 

21,265. Cramp for Latugs, J. Tangye, London. 

21,266. Sgetr-actinc Buckets, 8S. H. and L. D. Priest- 
man, London. 

21,267. Erecrric Beit Putts, J. Newton, London. 

21,268. Motor Roap VEHIcvEs, T. B. Browne and F, L. 
Martineau, London. 

21,269. Motor Roap VexIciEgs, T. B. Browne and F. L. 
Martineau, London. 

21,270. Lusricators, T. B. Browne and F. L. Mar- 
tineau, London. 

21,271. Hemp Sprynino Macuines, L. Dugauquier, 

ndon. 

21,272. Printinc with the Arp of Dygsrurrs, H. E. 
Newton.—(The Farbenjabriken vormals F. Bayer and 
Co., Germany.) 

21,278. Saruratine Liquips in BotTies with Gaszs, 
C. Vogt, London. 

7 — Devices for Gates, H. A. Eckley, 

ve 5 

21,275. Catcn for Securrnc Winpow Sasugs, R. C. 
Nortaan, London. 

21,276. Stam Enornes, T. J. B. Drayton, London. 

21,277. Draryine Trays for BottLe Boxgs, J. Hodge 
and J. H. Joslin, London. 

21,278. Fireiicuters, C. O. Venables, London. 

21,279. Stexprrs for Rartways, J. C. F. Barfield.—(S. 
G. H. Barfield, Turkey in Asia ) 

21,280. RgFriGERATING and Poriryinc Systems, C. 
W. Vollmann, London. 

_. VenpING inan Automatic Manner, E. Shaw, 

ndon. 

21.282. Evaporatine and Conpgnsine Apparatus, D. 
B. Morison, London. 

21,288. Swircnes for Tramways, R. A. Hadfield, 
London. 

21,284. Srramvers for BorE-HoLe Suction Prpss, G. 
H. Hughes, London. 

21,285. ELectric Barreriss, L. Bristol, London. 

oe CENTRIFUGAL Fan or Pump, 8. C. Davidson, 

0 


J. Robinson and H. Gore, 


n. 
21,287. Ho1stinc Devics, P. Jablonowsky, London. 
21,288, ExPLosion Enaing IoniTsER, M. J. P. O'Gorman, 
London. 
21,289. Rerricgrator, J. W. Sutton, London. 
21,290. MouLpIna Macurng, P. Randall and G. Davis, 


London. 
—, LaBeL for Borries of Porson, W. Snelgrove, 
ndon. 
21,292. ELectric Hearsr, C. Danilevsky, London. 
21,298, ELECTRICALLY-ILLUMINATED Si@n, J. H. Goehst, 





London. 


21,322. CARRIAGE Wixpows, &c, H. Brittain, Bir- 
mingham. 


21,323. Drivinc Gear, H. Pearson and L. A. Turner, 
Coventry. 

21,324. Ceteste Prpat Fett for Pianos, J. Meek, 
jlasgow. 


21,325. Wiomakers’ Biock Howpgr, A. Chattell, 
Bromley, Kent. 

21,326. Cycte Luccack Carrier, A. Fortescue, 
Lewisham. 

21,327. Emsossinc Dries, W. H. Burchell and the 
Johnstonia Engraving Company, Limited, London. 

21,828. Protectinc Hoitpgers of Lamps, 8. Miller, 
London. 

21,329. Pneumatic DespatcH Tubes, F. R. Taisey, 


on. 
21,830. Grinpinc Meta Sorracgs, F. E. Whitham, 


London. 
21,331. Manuracturge of Mosaics, &c., T. Pfister, 


don. 

21,332, Rancz Fug. Economisers, H. Smith, Burn- 
ley. 

21,333. Mgasurinc InsTRuMeENTs, A. R. Hakoumoff, 


ndon. 
21,334. Rupper Device to Fit the Bopy, A. Ottowski, 


London. 
21,335. Cuanoinc Device for Bopres, E. Batault, 


ndon. 

21,336. Lamp Firrixes, A. E. Podmore and J. Thomas, 
London. 

21,837. ExecrricaL Protective AppPLiaANcE, O. F. 
Parment, London. 

21,338. Eyg-ciassEs, G. A. Layton, London. 

21,839. Apparatus for RecgIvinc MeraL Bars, H. 
Sack, London. 

21,840. Krys for Compassgs, &c., E. Nickerson, 
London. 

21,341, DirFERENTIAL Spactnc in TyPEWRITERs, J. H. 
Jones, London. 

21,342. Dry Ceiis, M. A. Codd, Harrow-on-the- 


Hill. 

21,348. Prosgctites, P. M. Justice.—(C. Davis, United 
States.) 

21,844. Gun Mount, P. M. Justice.—(The Bethlehem 
Steel Company, United States.) 

21.345. WerLt-cuTrinc Macuing, W. A. Kuipe, 
London. 

21,346. Hammers, H. J. Kimman, London. 

21.347. Guns, J. Hylard and E. G. H. Bingham, 
London. 

21,348. Hyprav ic InTensirigrs, H. Sack, Dusseldorf- 
Rath, German Empire. 

21,849. Toreap Cutter, K. Thorp, Victoria, British 
Columbia. 

21,850. Lirrine Jacks, I. R. Van Wart, London. 

21,351. Beipigs, F. E.and H. E. Von Kubin, 
London. 

21,852. SigNaALLING Apparatus, H. M. Hezier and A. W. 
Sharman, London. 

21,853. Opgratinc Switcues, A. J. Boult.—(A. Neele- 
mans, Belgium ) 

21,854. PgaT-TREATING Apparatus, H. Higgins, 


mndon. 

21,355. Gavuocg Guass Firtines, C. C. Wakefield, 

mdon. 

21,356. Propucine Gas, G. H. Hughes, London. 

21,357. CrrcuLar KnitTine Macuings, A. E. Hill and 
G. Blackburn and Sons, Limited, London. 

21,358. Stockines, G. Stibbe, London. 

21,859. Sprypies, H. Addison, London. 

21,860. Biock and ‘‘Tgar Orr” CaLenpars, C. Cour- 
mont, London. 

21,361. Couptines, J. C. Jaco, London. 

21,362. Sgconpary Batrerizs, C. T. J. Oppermann, 
London. 

21,363. Apparatus for Coottinc Watrr, Motorfahrzeug 
und Motorenfabrik Berlin Aktiengesellschaft and E. 
Moewes, Liverpool. 

21,364. STERILISING CLEANED Wueat, C. H. Buchenan, 
Liverpool. 

21,365. Motors, H. Carmont, London. 

— InruseErs for Tza, Corrasg, &c., H. G. Lindsell, 

mdon. 

21,367. Rirte Rest, D. Mannington, London. 

21,368. Ixcusators, R. H. Lawry, London. 

21,369. SMOKE - consuMING Device, C. Hertwig, 

mdon. 

21.370. Utitisrnc Heat of Furnace InsTaLLations, 

. Hertwig, London. 

21,871. Piston, R. O. — London. 

21,372. Apparatus for VaporIsInc Liquips, P. 
Neubiicker, London. 

21,373. MaGazing SMALL Arms, H. W. Holland and W. 
Mansfield, London. 

21,874. Susmercep Torrgpo Tupss, Sir W. G. Arm- 
strong, Whitworth and Co., Limited, and E. W. 
Lloyd, London. 

= Packine Exp.osives, H. Geary and E. Neal, 


mdon. 

21,876. Maxina Comsustiste Gas, J. Radcliffe, 
London. 

21,877. Propucine Comspustiste Gas, J. Radcliffe, 
London. 


21,878. HARNESS ATTACHMENT for VentcuEs, W. A. Davis, 


ndaon. 
21,879. Gas GmNERATOR and Holder, C. W. Clayton, 
mdon. 
21,380. Brake MgcuanisM, H. EB. Putney, London. 
21,381. THRasHING Macurng, J. Marshall, London. 





21,382. Strrrup Leatuers, G. Biebuyck, London, 


21,383. MecnanicaL Sirrinc Apparatus, L. Graf, 


London. 

21,384. Cork TaPeRiInc Macuings, I. T. McCready, 

mdon. 

21,385. BiLt1aRD Curs, A. Doepp, London. 

21,886. Commonks, J. Taylor, London. 

21,387. EcecrricaL Apparatus, G. 8. Hertslet, E. 8. 
Morris, and H. W. Knott, London. 

21,388. Macuine for Cuttinc Leos of Mutton, E. M. 
Nelson and J. Dicks, London. 

21,389. TgLEPHONIC Systems, The Thomson-Davis Tele- 
phone System, Limited, and A. T. M. Thomson, 
London. 

25th October, 1901. 


21,390. AuTomMaTic ADVERTISING Device, A. M. Velluet 
and 8. H. Benson, London. 

21,391. Arr Tupgs for Psgumatic Tires, W. Robert- 
son, London. 

21,392. RatcueT Wrexcues, E. C. Webster, Kingston- 
on-Thames. 

21,398. AuTomatic Suppty of Crean TowE xs, W. Gar- 
lick, Manchester. 

21,394. TaBLes, L. Greenwood and G. West, Keighley. 

21,395. CALENDER Rotuers, The Calico Printers’ Asso- 

ciation, Limited, R. H. Marsden, and J. Haddow, 

Manchester. 

21,896. Winpow Sasuegs, B. Fee, Manchester. 

21,897. SEPARATOR for EXTRACTING WATER from STEM, 

H eaves and J. N. Kay, Bury. . 

21,398. TapiInc Macuinges, E. L. Fehr.—(C. Felsing, 

jun., Germany.) 

21,399. SupporTING TapgsTRiEs, W. R. Reid, Sheffield. 

21,400. Paorgctine the Air TuBEs of PNEUMATIC TIREs, 
J. Wheeldon, Sheffield. 

21,401. Non-stippinc Mera. Scotcu, G. Whittaker and 
A. J. Casey, Blackburn. 

21,402. Opraininc Power from Water, T. H. Ford, 
Manchester. 

21,403. Sewinc Macutngs, J. Morton, Glasgow. 

21,404. Taps for Begr Barrets, A. D. Pogson and J. 
Johnson, Birmingham. 

21,405. Weavine Looms, W. Rigg, Bradford. 

21,406. WeatHerR Bars for French Winpows, J. 
Proctor, Bradford. 

21,407. Taps and Vents of Bezr Casxs, W. Fraser, 
Leyton, Essex. 

21,408. Ramtway SicNaLuinc Apparatus, W. L. 
Wanklyn, Manchester. 

21,409. Glove Fastengrs, E. Enderlein, Manchester. 

21,410. Macutne for Manuracture of Cycie Tirgs, R. 
and C. H. Wallwork, Manchester. 

21,411. Cornice Poxgs, G. F. Hall, Birmingham. 

21,412. AtracHiIne TeRMiINnaLs to Rops, G. F. Hall, 
Birmingham. 

21.418. Toe Tri-part HospitaL Matrress, J. T. Brad- 
beer, Southampton. 

21,414. PepaL-Lever Suower Batu, A. Jordan, 
Limerick. 

21,415. Composition of ARTIFICIAL FugL, A. G. Brown- 
ing and H. Musgrove, Croydon. 

21,416. Fo1paBLE Hoop for WHEELED VEHICLEs, J. 
Mutch, Glasgow. 

21,417. Manumotive InvaLip Carriacgs, J. T. Eltring- 
ham, Southampton. 

21,418. TrRansMIss1Ion GEAR for Motor Bicycigs, F. 
Howles, Birmingham. 

21,419. Automatic CoLLecTine Locks, G. Harnden, 

mdon. 

21.420. Tusz Currers, W. Kimberley and The David 
Kimberley and Sons Tool Manufacturing Company, 
Limited, Birmingham. 

21,421. Macutngs for Cross Grinpinec Steg and other 
Mera.uic Pens, L. Myers and C. B. Ketley, Bir- 
mingham., 

21,422. Guarps for Tramway Cars, R. Forrester, 


G ‘ow. 
21,423. Metat Tacs for Boot and other Lacgs, J. Paton, 


ow. 

21,424. RECOVERING METALLIc Compounns, H. Branden- 
burg, Glasgow. 

21,425. Rotter Sweeper, F. F. Goldsmith, Minehead, 
Somersetshire. 

21,426. BaLancine Enorngs, C. H. T. Alston, Loch Awe, 


Argyleshire. 

21,427. Encines, C. H. T. Alston, Loch Awe, 
Argyleshire. 

21,428. Stop on Screw Rim Brake, H. Hooper, 


lymouth. 

21,429. Securinc Burrer SHOE3 to Cranks, J. Whittle, 
Manchester. 

21,430. Evectric SicNatuine, C. G. Fernie, West Wrat- 
ting Park, near Cambridge. 

21,431. “Ice Lirrer” CELL on Freezine Syste, §. 8. 
Cutler, Ramsgate. 

21,432. TRAIN-SIGNALLING Devices, The Westinghouse 
Brake Company, Limited.—(A. Kapteyn, Switzer- 
land 

21,433. en Apparatvs, T. V.SmithandC. J. Watts, 


21,434. JEWELLERY-PACKING AppaRatvs, H. M. Phillips, 
mdon. 
21,435. ELectric WiRE TERMINAL, W. M. Cunningham, 


Clitheroe, Lancs. 
21,436. Sregerinc Locks for Cycies, R. W. Smith, 


birmingham. 

21,487. BacK-PEDALLING CycLE Braxg, R. W. Smith, 
Birmingham. 

21,488. SHotrers for Cameras, L. J. Cross, Bir- 
mipgham. 

21,439. Fexspinc Touszs into Mirts, A. Pilkington, 
Birmingham. 

21,440. Pepats and Hoss for Cycizs, A. T. Austin, 
Birmingham. 

21.441. Locxine Srop Cocks and Vatvss, W. Cutler, 


Birmingham. 

21,442. Unmnats and Domestic Sinks, C. E. Monkhouse, 
London. 

21,443. Giazine, R. Burton, London. 

21,444. Fiax Fisre Macuinges, E. Kirkpatrick, 
Belfast. 

21,445. Osrarsinc Trin Antimony from SULPHIDE 
Orgs, O. J. Steinhart, J. L. F. Vogel, and C. F. Claus, 
London. 

21,446. Evectricat Pocket Licurer, M. Abramezyk, 
London. 

21,447. Tartors’ Measures, 8. M. Griffen, London. 

21,448. Betts, G. L. Hogan and N. E. Schoenfeld, 
London. 

“= ARTIFICIAL LicHTING of Brynacigs, J. D. Castle, 

ondon. 

21,450. Topacco Prpss, J. E. Freeth, London. 

21,451. Crocks, P. Hauck, London. 

21,452. Wuegzs, R. E. Evenden, London. 

21,453. Sropperinc Mitk Borries, L. Constant, 
London. 

21,454. Umprexta Rive, E. H. Hayllar, London. 

21,455. MECHANICAL DRAWING APPLIANCES, D. A. Low, 
London. 

21,456. Or and Grease Separators for Steam Prrss, 
Templer and Ranoe, Limited, and J. P. Rance, 


London. 
21,457. Lacs, W. W. and E. H. Marshalland P. Philpott, 
mdon. 
21,458. Apparatus for Heatine Mixx, A. 8. Barham, 
mdon. 
21,459. Rar~way Veuicte Couptines, D. M. Murrow, 


London. 

21,460. Brakes for Rattway VEHICLEs, D. M. Murrow, 

ndon. 

21,461. MANUFACTURING PHoTOGRAPHIC PLaTEs, W. 
P. Thompson.—(J. Engelhardt, L. B. Schweizer, and 
A. Neuber, United States.) 

21,462. Umprewias, E. Hugendubel, Liverpool. 

21,463. Jotninc Pips, H. Beinhauer, 4 y 

21,464. Keysoarp Opgratino Devicss, E. L. G. C. T. 
Bielefeldt and R. F. E. L. Silwar, London. 

21,465. Tosacco Pips, J. Notton, London. 

21,466. Packina Casgs or Cratss, N. G. Sirenser, 
London. 

21,467. Lasts, J. Allen, London. 

21,468. Fitters, E. Petersen, London. 

21,469. DisPENSING AERATED Liquips, W. Hucks, jun., 





Londop. 
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21,470. Ligur SINcLE- Rat Rartways, P. Fowler, 
ndon. 
21,471. Utitisrna Waste Propvucts, E. Young, 
London. 
21,472. VAPoUR- BURNING Apparatus, A. Kitson, 
London. 
21,473. Fioor - CLEANING Composition, C. O. Paul, 
mdon. 


21,474. Apparatus for Preparine Cuiay, T. Dodds, 
ndon. 

21,475. LINOLEUM-PRINTING Biocks, P. Lommatzsch, 
London. 

21,476. Mititary Cooxinc Ursnsits, L. Klima, 
London. 


21,477. Srgam Conpensers, W. J. Davy and G. Tate, 


ndon. 
21,478. Barakxzs, J. W. Mackenzie.—-(§. Priest, jun., 
Tasmania.) 


26th October, 1901. 
21,479. Carriers for VeLocipEpEgs, W. J. Dossetter, 
ndadon. 
21,480. Crear Casgs, &c., P. Stocker, Barmen, 


Germany. 
21,481. Maxina Iron, E. Meininghaus, Barmen, 
rmany. 

21,482. Rarmway Ptratrorms, W. Thomson, Man- 
chester. 

21,483. TuBULAR Bgarinos, J. M. Davenport, Man- 
chester. 

21,484. Covers for Tramway Srats, F. W. Dowell, 
G ) 


iw. 

21,485. Execrric Conpuctors, G. C. Hurrell, Wimble- 
don, Surrey. 

21,486. ArtiFicIaAL PLants for Decoration, G. Croke, 
Beverley. 

21,487. Tae St. ANtHony Crecig, E. Haughney and J. 
Cochran, Armagh. 

21,488. AgRaTED WaTER Borr.ie Opsners, P. Hender- 
son, Dundee. 

21,489. Trexs, J. D. Mander, Bradford. 

21,490. THREAD - UNWINDING Macuing, L. Booth, 
Nottingham. 

21,491. MecnanicaL Stoxkinc AppLiances, J. Vicars, 
sen., T. Vicars, and J. Vicars, jun., Liverpool. 

21,492. Tzstinc Ecos, F. Bosshardt.—(H. Appleby, 
France.) 

21,493. Pump for WaTERING GaRpEns, F. Orlowski, 
Blackpool. 

21,494. Frxina TasLe Tenyts Game, J. A. Wood, Bir- 
mingham. 

21,495. Knrrg SHarpener, F. Rowley, Manchester. 

21,496. Wincnes, &c., 8S. W. King, Newcastle-on- 


Tyne. 
21,497. Cigar Hotpers, W. E. Davidson, Newcastle-on- 


e. 

21,498. Kerepryc Doors Opry, J. C. Beckett, New- 
castle-on-Tyne. 

3. CYCLE-STEERING Mecnanism, J. Parkes, Bir- 
mingham. 

21,500. Consuminc SmMoKE in Fornacss, E. Taylor, 
Blackburn. 
21,501. Picnic J. R. Watts, 

Sheffield. 
a Grate Jamp3, A. Riddell and R. Robertson, 


Pocket KVNIvEs, 


iw. 
21,503. Surrrinc Ratzs, G. Kay and R. Richardson, 


Glasgow. 

21,504. Recorptnc Surps’ Courss, J. Hope and W. E. 
Buckley, Liverpool. 

— FryinG Pan, E. I. Dixon and H. F. Solaini, 

ver . 

21,506. OurpooR Sgats, J. Mason and W. Gunn, Man- 
chester. 

21,507. Unitinc Faprics for Sitrppers, E. G. Archer, 
Manchester. 


21,508. InnaLiInc AppaRaTus, T. Kantz, Liver- 
pool 

21,509. Irontnc Macuings, S. H. Sekian, Man- 
chester. 


21,510. ELEVATOR Construction, 8. H. Tromanhauser, 
Glasgow. 
21,511. Excrnes, C. H. T. Alston, Loch Awe, Argyle- 


shire. 

21,512. Stovgs, the Hygienic Stove Company, Limited, 
and E. P. Greenwood, Huddersfield. 

21,513. Sian Letrers, &c, A. J. Bailey, Birming- 

™. 

Gears for Motor Cars, R. G. Booth, 

London. 

21,515. Bricks, J. Hamblet. Birmingham. 

21,516. Locktnc Doors, E. R. Carter and T. G. 
Reaves, Birmingham. 

21,517. Macuing for Dippinc Matcnes, W. Frost, 
Rochdale. 

21,518. Saw, C. Howell, Cardiff. 

21,519. Enorng, H. C. Herr, London. 

21,520. Szacinc Breer Cans, J. Lee and A. Room, 
London. 

21,521. Borrte Macuing, T. W. Simpson and W. H. 
Bradshaw, London. 

21,522. Szat, P. W. Bramwell, London. 

21,528. Apparatus for WasBiInG MaTeriats, W. M. 
Mackey, London. 

21,524. DentaL Composition Tray, T. H. Fulcher, 


Leeds. 

21,525. Fatse Suirt Fronts, &c, J. Reed, Cam- 
bridge. 

21,526. Part, E. G. Bertrand, London. 

21,527. Curtarns, J. B. Wharton and 8S. May and Co., 
London. 
21,528. Water and Stream Szparator, H. Field, 

London. 
21,529. Driving Mgcuanism, B. Holmes, Skipton, 


orks. 
21,530. Orgnrnc Umprecias, L. B. Mansbridge, 
London. 
21,531. Feepinc Mxcuanism, P. A. Newton.—(The 
American Tobacco Company, United States.) 
a, ManvuracTuRE of Tizgs, &c., R. Stanley, 
mdon. 
21,533. RoLiine MIxts, J. Gieshoidt, London. 
21,534. IncanpesceNT Gas Burners, C. Killing, 


ndon. 

21,535. Sroprerinc Borttites, G. V. De Luca, 
ndon. 

21,536. Pappine for Protxction of Bopy, T. Bailey, 
ndon. 

21,537. CHanaino Bacs for Camera Puarss, M. Niell, 


mdon. 

21,538. Borr_e-wasHING Macuingry, H. Des Forges 
and R. C. Allen, London. 

21,539. Sprsntinc Macuiyegs, C. 8. McConnan, Liver- 


pool, 

21,540. Bortgr and other Furnaces, G. L. Cattrall, 
Liverpool. 

21,541. Hugs, J. C. Robinson and L. W. Huber, 
Liverpool. 

21,542. Linotype Macuings, W. P. Thompson.—(P. 7. 
Dodye, United States.) 

21,543. STRAIGHTENING Case for FincEr, F. Boas and 
M. Gottschalk, Birmingham. 

21,544. Fisuine Bart, J. H. Lee, London. 

21.545. Packrines for Cotp Pipss, J. M. Collett, 
London. 

21,546. Pioment, B. J. B. Mills.—(Jnternational Chemical 
Company, United States.) 

21,547. SURGICAL INSTRUMENT CasE,B. J. B. Mills.—(B. 
Dickinson and Co., United States ) 


21,548. TaLtkinc Macutng Horny, H. W. Toms, 
London. 

21,549. Sucar Drepoer, H. L. Symonds.—(J. Marie, 
France.) 

21,550. Borrte Horpgr, H. J. Symonds.—(/. Marie, 
France.) 


21,551. ATTACHMENT for UmBRELLAs, &c., H. Oclee, 
London. 

21,552. Vatvegs, S. Forter, London. 

21,553. Vent Pecos, T. Hammond, London. 

21,554. Locomotive Biast Pirr, H. 8. Wainwright, 
London. 

21,555. PLATEN PrinTING Press, W. M. Rockstroh, 

ndon, 


21,556. SuraicaL CLEANSING Apparatus, A. Adler, 


on. 
21,557. Fasrenina Sram Carpets, N. B. Le Fevre, 
omndon. 
21,558. Driving Mecuanism, C. Margoni and I. 
Jelenko, London. 
21,559. DissrminaTING Arr or Gas, W. 8. Simpson, 


ondon, 

21,560. Gas and Oit Encrngs, A. G. Melhuish, 
mdon. 

21,561. VacornaTIon SHrELp, M. Mills, London. 

21,562. PLaitine Appliance, Lyle and Scott, Limited, 


Hawick, N.B. 

21,563. THEeRMOosTATIC INDicaTors, &c., W. Gray, 
London. 

21,564. CARD-PUNCHING Macuing, O. Zerkowitz, 


London, 

21,565. Crrcurr Cxiosrnc Davicr, E. T. Ruthven, 
Murray and Ferranti, Limited, London. 

21,566. Brake for Rartway Waaons, A. Spencer, 
London. 
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21,567. Exxcrric Locomotives, B. Hopkinson, 
London. 

21,568 AtTacHiNe SiLENnt Soigs to Boots, J. Morrison, 
Stockport. 

21,569. CarriaGE Hoops, C. H. L. Ashford, Bir- 
mingham. 

21,570. Tusg-makine Megcuanism, J. A. Hampton, 
Birmingham. 

21,571. Gengrator BrusH-HOLpER, J. H. Holmes, 
Newcastle-on-Tyne. 

21,572. PortasBLe Coops for Poutrry, G. C. Waud, 
Bradford. 

21,578. Lerrinc-orr Motion for Looms, W. Brigg, 
Bradford. 

21,574. Co~tars for Rovinc Frames, A. T. Kay, 
Rochdale. 


21,575. Music Stroot, E. Ball, Walsall. 

21,576. Crates, F. Bowers, Stoke-on-Trent. 

21,577. Exuaust SILeNcER, M., H., and 
wright, Sheffield. 

21,578. Piston Vatve Rrincs and Piston Rrnos, A. 
Dobson, Belfast. 

21,579. Prpgs for Topacco Smoxine, J. A. Reid, 


A. Wain- 


asgow. 
21,580. Couptines for Worm Suarts, T. Smith, Liver- 


pool. 

21,581. Venicte Brakg, J. and J. R. Johnson, Dar- 
lington. 

21,582. Macutne for Spiittinc Larus, A. J. Dawson, 
Dundee. 

21,588. Mountine Carp CLoruine, E. Jones and D. 
White, Cleckheaton. 

21,584. Securinc BusHes in H7ns3, J. Mitchell, Brad- 
ford. 

21,585. 

21,586. 

21,587. 


Eco Wuisk, A. G. Clennell, Glasgow. 

Piston Rinos, T. Downie, Liverpool. 

Wrapper, W. H. Stewart, Liverpool. 

21.588. Topacco Pipg Stem, H. J. G. Lefevre, Herne 
Bay, Kent. 

21,589. Bicycte Covpiines, J. T. Ratcliffe, Frinton- 
on-Sea, Essex. 

21,590. Corpinc Macuing, E. Richardson, Man- 
chester. 

21,591. Papgrweicnut, 8S. H. Huston, London. 

21,592. Typgs, B. P. Tcherkassov and R. E. Hill, 
London. 

21,593. WurE.s, T. Dawson, London. 

21,594. ComBinaTion Music Canrtngt, J. and A. Peake, 


ndon. 

21,595. TreaTING Fisrg, T. Burnley and R. J. Midgley, 
ondon. 

21,596. Marine Fioatine Torcugs, A. F. J. Johnson, 
ndon. 

21,597. Hvus3 for Motor Cars, F. W. Schroeder, 


mdon. 
21,598. Moutruprece for TaLepHonges, A. Bergman, 
mdon. 
21,599. Carp Gang, J. 8. Paul, London. 
21,600. Etecrric Timz Reminper Crock, C. Dubinski, 
ndon. 
21,601. GmgneRaTiInc ELectric CuRRENTs, F. G. 
Humaran, London. 
21,602. PoLarisED ELEcTRO-maGNeETs, L. Cerebotani 
and C. Moradelli, London. 
21,608. Proyectites for Guns, R. B. Williams, 


ndon. 

21,604. Recepracuize for Conrarntne Foon, F. Tauber, 
ndon. 

21,605. Motor Cars, J. Hewett.—(S. DeJong, Belgium.) 

—, Srgam ConpEnsErs for Motors, 0. H. Bayldon, 
mdon. 

21,607. Wispow Framers, H. Callow, London. 

21,608. Arc Lamps, W. and K. A. Rowbotham, Bir- 

mingham. 

21,609. Corn-rREED Game, J. Priddle, London. 

21,610. Covertnes for Ricks, W. W. Smart, London. 

21,611. Gotr Bac Support, G. Hill, London. 

21,612. PartourR Game Apparatus, E. Bawden, 


mdon. 
21,613. Om and Gas Enorines, A. G. Melhuish, 


mdon. 
21,614. Constructine Roaps, C. K. Porter, Kingston- 
on- 
21,615. 
mdon. 
21,616. Fireproor Liyrnc for Krins, H. H. Lake.— 
(Portland Cement Fabrik Hemmor and P. F. Valeur, 
Germany.) 
21,617. Fittoxe Liquips into VessELs, C. Schelleward, 


es. 
IncanpEscENT GAS ManTLes, M. Koblenzer, 


ndon. 
21,618. Rotary Spgep Inpicators, H. W. Schlotfeldt, 


ondon. 

21,619. Turust Bearines for PROPELLER Suarts, J. 
Mercer, Live } 

21,620. Cycre Brakes, J. C. Greer and J. T. Sibbitt, 


Liverpool. 

21,621. Expiostves, Safety Explosives, Limited, and 
H. A. Thiersch, London. 

21,622. Topacco Pipgs, 8. A. Francis, London. 

21,628. Papgr-reEpING Device, E. Weingiirtner, 
London. 

21,624. Hypopgric Syrinog, B. J. B. Mills.—( Beckton, 
Dickinson and Co., United States.) 

21,625. Suarr Tues, E. Liggins and T. C. Froggatt, 
London. 

21,626. PapgR-HANGERS’ Rotiers, H. J. Reed, London. 
21,627. Tuzopo.ites, 8. D. Brath, London. 

21,628. Derivatives of CeLLuLosg, H. E. Newton.— 
(The Farbenfabriken vormals Friedrich Bayer and Co., 
Germany.) 

21,629. Sewrnc Macuinzs, J. Guttmann, London. 
21,680. Furnaces, A. J. Boult.—(Z. V. D. Driesche, 
Belgium.) 

re Cotter for WiRE-WEAVING Macuings, W. Bills, 
ndon. 

21,632. Printina Macuings, 8. Matthews, London. 
21,633. FREE-wHEEL Drivinc GzaR, J. Marr, Tipton, 
Staffordshire. 

21,634. Nut Locks, L. J. Mathias, Liverpool. 

21,635. Carponic Acip Etuers, G. W. Johnson.—(The 
Vereinigte Chininfabriken Zimmer and Co., Germany.) 
21,636. Corks, H. Helbing, London. 

21,637. Sprnsinc Yarns, F. Houget, London. 

21,638. Hat Caszs, A. R. D. Boise, London. 

21,639. Srrincep MusicaL InstRuMENTs, E. Mallen- 
hauer, London. 

21,640. Construction of Surps, R. M. Scott, London. 
21,641. Sueer Feepinc Macuryes for Parser, H. J. 
Haddan.—(The American Paper Feeder Company, 
United Statés.) 

21,642. Bursinc Liquip Carsons, T. and E. Miller, and 
E. Klahn, London. 

21,643. Winp Suretp for Macuings, J. Bernard, 
London. 

21,644. Fastentne Device for Dresszs, H. Pentony, 
London. 

21,645. MERCERISATION of VEGETABLE F1BRz, P. Bour- 
cart, London. 

21,645. Arc Licuts, H. Viertel and C. Pueschel, 


21,647. Bur~pinc Biocks for Apvgrtisino, F. E. Muir 


21,648. Car Fanpers, R. Salomone, London. 
21,649. AccuMULATOR P.arsgs, L. Roselle, London. 
21,650. PEDAL-DRIVING MEcHANIsM, J. R. Trigwell, 
London. 
21,651. Cycig Sappuas, H. E. C. Stubbs, London. 
—_, Grarino for Motor Bicycigs, W. Bettis, 
don. 
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21,658. Frictionat Ggearinc, H. Heatly and W. Hunt, 
Bothwell, N.B. 

21,654. ExeLosion Motors, B. T. Hamilton, Bexley 
Heath, Kent. 

21,655. Srnves, F. Larkin, West Kirby, Cheshire. 

21,656. Domestic Urensits, A. E. Hubbard, Hyde, 
Cheshire. 

21,657. Wasxninc Suesp, T. Parlour, Stockton-on- 


Ss. 

58. Sorew and Not Mrcuanism, A. Wilson, 
Dundee. 

21,659. Rio Locks, J. Smith, Willenhall, Stafford- 
shire. 

21,660. Composite Sarety Marcu, W. J. Sollas, Oxford. 

21,661. Pygumatic Tire, F. J. Clinch-Jones, Leam- 
ington. 

21,662. Borrnc Macarngs, C. Walton, Sheftield. 

21.663. Lapigs’ Sanitary Protector, C. Sinclair, 
Edinburgh. 

21,664. SasH Fasteners for Winpows, A. Entwistle, 
Manchester. 

21,665. TermiInaLs of ELecrric Glow Lamp Sockats, 
C. Y. Hopkins, Birmingham. 

21,666. Apparatus for Dgetiverine Tickets, J. Moss, 
Liverpool. 

21,667. Crane for Lirrinc Sacks, T. J. and E. E. 
Jones, Porthcawl 

21,668. Drawine Motion of Cotton ComBING MACHINES, 
R. and S. Mason and J. Slater, Manchester. 

21,669. Urittsinc BRokEeN Paris Movutps, A. Steel, 
Stoke-on-Trent. 

21,670. AvToMaTIcALLY Recorpina Liquips WirtH- 
DRAWN from a Vessst M. Meinhardt, 

21,671. Measurine Tap, M. Meinhardt, Glasgow. 

21,672. PasseNGcER Lirts, M. Meinhardt, Glasgow. 

oy oh Lock-sornt for FisHinc-rops, 8. Allcock, Red- 

itch. 

21,674. Curmyry-pots, G. W. Lord, Halifax. 

21,675. FLranars for Warp Beams, T., J., R., W., and 
T. Reeder, Manchester. 

21,676. Ripinc Sappixs, P. A. Martin, Birmingham. 

21,677. Braces for PersonaL Weak, P. A. Martin, Bir- 
mingham. 

21,678. Rovina Frames for Preparinc Frax, J., P., 
and N. Fraser, ow. 

21,679. Winp Turpings, A. M. Morgan, Beckenham, 
<ent. 

21,680. Wasuinc Macutnes, J. Mackenzie, Glasgow. 

21,681. Ark BLowgr for Domestic Fires, A. Anderson, 
Glasgow. 

21,682. Grippers of Caste Tramway Cars, J. G. 
Thomson, Edinburgh. 

21,683. Traction Enoings, J. E. Wallis, Basingstoke, 
Hants. 

21,684. CompingeD Bep and Taste, A. E. Brookes, 
Blackpool. 

21,685. Rock-DRILLING Macuinges, R. Paton, Man- 
chester. 

21,686. ExLectric VRHICLE-CONTROLLING APPARATUS, 
A. Coke, Liverpool. 

21,687. Botries, J. 
Glasgow. 

21.688. Frames for Picrurgs, J. 8. Rhodes, Birming- 
ham. 

21,689. 

21,690. 


A. Morton and R. Somerville, 


TrovsER Press, J. T. Brammage, London. 
Lacs Fin1su, C. E. Brasher, London. 

21,691. VeHicLE WHEEL, A. MacMahon, Glasgow. 

21,692. IncanpgscentT Licutrne, H. D. Fitzpatrick.— 
(F. H. Macpherson, Canada.) 

21,693. SupeRHeaTERs for Stgam Borigrs, C. Jacobi, 
Manchester. 

21,694. Macutne for Makino Priecep Soxgs, W. Fair- 
weather.—(Metallic Heel and Counter Company, 
United States.) 

21,695. Paper for Bank-Nnorges, &c., N. R. Nichols, 
London. 

21,696. Makinc Biast Horgs, F. Anshtitz, Cologne, 
Germany. 

21,697. Macutnery for Divipinc Doven, J. Melvin, 

Glasgow. 

21,698. GLove and Dress Fasteners, 8. B. Donchian, 

London. 

21,699. Inpexinc Apparatus, A. B. Harrison, London. 

21,700. Dress Suspenpers, F. G. Heath, Birmingham. 

21,701. Suips’ Compasses and TeLecrapus, H. Oppen- 

heimer.—(Actien Gesellschaft Mix and Genest, Ger- 

many.) 

21,702. Prosgctitg, A. H. Cotton, London. 

21,708. Erecrric Motor Controuuers, J. G. Childs, 

London. 

21,704. Fastentne Corns Tocatuer, 8S. E. Hunt and 8. 

B. Goode, London. 

21,705. Toy Boats, L. H. Walter, London. 

21,706. Toy, J. W. Robson, London. 

21,707. OpgRATING WATER-TIGHT Doors, G. Mitchell, 

London. 

21,708. Powprer, M. Buckmaster, London. 

21,709. Hat Paps, H. N. Housego, London. 

21,710. ADVERTISEMENT LaBgL, F. T. Gade, London. 

21,711. PeramBuLaTor Hoop Firttinas, G. Moore, jun., 

Birmingham. 

21,712. GuN-mountines, C. Holmstrom and A. Brem- 

berg, London. 

21,713. Frame and Portro.io for Picturgs, G. Tuck, 

London. 

21,714. SNatcu Buocks, A. C. Davey, London. 

21,715. Evecrriciry Meters, R. 8. White, London. 

21,716. APPARATUS for DEVELOPING CERTAIN MUSCLEs, 

A. H. Spencer, London. 

21,717. Foop Propvuct, G. G. Wolff, London. 

21,718. Pracquets of an Eygciass Frame, R. and G. 

Schulz, London. 

21,719. Cup and Saucer Rack, M. A. Finch, London. 

21,720. PuriricaTion of Gases, H. A. Humphrey, 

London. 

21,721. Swircues for OVERHEAD ELECTRIC TRACTION, 

P. Dawson and F. W. Fawdrey, London. 

21,722. Exuaust Nozzie for Exoivgs, M. N. Bush.— 

M. H. Bush :) 

21,723. Fire-soxes, C. W. Hunt, London. 

21,724. Conveyors, C. W. Hunt, London. 

21,725. UtmisaTion of Tipan Water Ftow, F. N. 

Maude, London. 

21,726. Toastinc ApPLiaNce, H. J. T. Hamer, Bir- 

mingham. 

21,727. CARBURETTIING Apparatus, A. F. Kécheur and 

W. A. B. Heerey, London. 

21,728. CHANGE-SPEED Guar, A. F. Kécheur and W. A. 

B Heerey, London. 

21,729. INTERNAL ComBusTION Enaing, A. F. Kécheur 

and W. A. B. Heerey, London. 

21,730. Lock-nuT WasHER, T. Grace, London. 

21,731. Metopy Stops, H. H. Lake.—{The Aeolian 
Company, United agg | 

21,732. Spoors, H. H. Lake.—(G. B. Kelly, United 

States.) 

21,733. StzaM GENERATOR, J. Hendrickx, London. 

21,784. Maxine Metat Matrices, H. Bogaerts, 

ndon. 

21,735. Brake Ciutcu, Rudge-Whitworth, Limited, 

and J. V. Pugh, London. 

21,736. Covers for Kztrizs, &c., C. H. 8. Helling, 
London, 

21,737. Sunstances from Mitg, J. H. Hooker, 

London. 

21,738. ALLoys, J. F. Duke, London. 

21,739. Pipe, W. H. Newman and M. H. Hersey, 
London. 

= C. E. R. Terry and G. H. Walker, 

mdon. 

21,741. Stenci, Suxets, A. D. Klaber, London. 





——= 

21,748. CLockwork Mrcnanism, H. H. Lake.— 
” Simonds, United States.) : e—(W. B 
21,744. WIRELEss ELECTRIC Apparatus, A. F, Collins 
’ 


mdon. 

21,745. InTAGLIO PRintiInG Forms, H. H. —_ 
McIndoe, United States.) : lake.—(. F, 

21,746. Poriryinc Warsr, J. E. C. 
London. 

21,747. Taa, W. F. Connor, London. 

21,748. SHapinc the BLapgs of PRorELiers, 
London. 

21,749. Cvotine SHogs, 8. Flatau, London. 

21 a. Conngctixa Exxcrric Motors, &. Danielsen 

mdon. ’ 

21,751. Ortmna Yarns, W. P. Thompson, y, Ach 
and Co., Switzerland.) ania 

21,752. Device 
Live 


21,753. 


J. Putzeys, 


G. Bauer, 


tnich 

4 for DispLayina Borrer, J. Trantom 
’ 

 —— Boriers, R. Hanson and R, Hen. 

, Liverpool. 

21,754. SEMOLINA PuRIryYING MACHINE, 


Liverpool. 
21,755. Box for Carryine Laprgs’ Hats, M. J. Mort, 


21 


E. Amme, 


ve > 
{728. Propvemsa CoMBUSTIBLE Gas, E. F. Colborn, 
ve 


rpool. 
21,757. Burners for Licutina Gas, J. Cayrol, Liver. 


pool. 

21,758. Maxinc MiLk Extracts, O. Mierisch and 0. 
Eberhard, Liverpool. ‘ 

21,759. Cottars, 8, L. Burnard, London. 

21,760. Taps, T. G. Head, London. 

21,761. WasHina VessEis, R. A. Blake.—(Bolidi ang 
Vogel, Germany ) 

21,762, SuspenpeD Veuicies, J. Wetter.—(The Coy. 
tinentale Gesellschaft fiir Blektrische Unternchinun gen 
Germany.) wiz 

21,763. Apparatus for Provectine Licut, P. Hudson 
London. 4 


—. Vatves for Boiters, J. A. and S. Fletcher, 
mdon, 
21,767. ELEcTRO-MAGNETIC CorL Wrnprnas, J. A. Heany, 


naon, 
21,768. Corrgx Exrract, F. J. Reichert and C. L. J, 
J. Heydemann, London. 
21,769. Evgecrric Lamps, A. D. Raine.—(H. A. Mac. 
donald, France.) 
21,770. Wuerts, J. G. Allen, London. 
21,771. GaS-GENERATING Apparatus, C. 8. Burtwell, 


ndon. 
21,772. Rorary Kyittina Macuiyr, C. H. Aldridge, 


ndon. 

21,778. Acriping Dvxsturrs, R. B. Ransford —(/, 
Cassella and Co., Germany.) 

21,774. PoTatTo-DiGGING MacHing, F. 0. Andrews, 


ondon. 
21,775. VaLves, H. J. Haddan.—(H. L. Wallace, United 
States.) 
21,776. Vatves, H. J. Haddan.—(H. L. Wallace, United 
States. 
21,777. VaLves, H. J. Haddan.—(i/. L. Wallace, United 
States.) 
2\,778. MarL-Bpac Fastener, E. Stevenson, London. 
21,779. Fotpinc Cuaarrs, J. Rovira, London. 
21,780. Apparatus for Raisinc Fiuip, V. Schwaninger, 
London. 
H. Schmidt, 


— Expansion VALvE GER, 


mdon. 
21,782. Sprivas for Venicres, T. G. Stevens, 


mdon. 

21,783. MaNnuFacTURING Butrons, A. Hagedorn, 

London. 

21,784. Fixtya Butrons, J. W. Rogers, Wiesbaden, 
Germany 








SELECTED AMERICAN PATENTS. 
From the United States Patent-office Official Gazette. 





677,809. Turee- BALL MeraLtic FLexia.e-Jornt 
Courtine, @. W. Shields, Louisville, Ky. — Filed 
Claim (i) ‘A flexible pipe-joint coupl 
‘aim. exible pipe-joint coupling comprisin 
three independently-movable pe Sane, all 
balls join ee ane oe on universal joints of equal radii, 
and means independent of the intermediate section 
for holding the outer sections against movement a 
or away from the intermediate section. (2) In a 
flexible-joint pling the bination of movable 
pipe connections or balls, an intermediate joint piece 
orming a conduit from one pipe to another or to 








others, and having bearings fitting said pipe connec: 
tions externally, in which bearings the said pipe con- 
nections are movable, and an outer casing around said 
joint piece and having bearings fitting said pipe con- 
nections in or on which bearings said pipe connections 
are movable. (8) In a flexible pipe joint the combina- 
tion of pipe sections having ball-bearing surfaces, an 
intermediate conduit section or joint piece having 
narrow edges bearing on said ball surfaces and acting 





to hold said pipe sections apart, and a connecting 
means acting to hold said pipe sections together an 
having bearings engaging said pipe sect 


677,862, Co1L FoR ELECTRO-MAGNETS AND INSULATING 
Mareriat THEREFOR, B. F. Dwyer, Lynn, Mass. 
—-Filed May 14th, 1900. 

Claim.—(1) A coil for an electro-magnet having in 

combination one or more layers —— insulating 

material and a conductor laid in said gos and held 

in position thereby, substantially as described. (2) A 


[677,662] 
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coil for an electro-magnet having in combina 
superimposed sheets of grooved fiexible insul 
material, provided with marginal surfaces free fr 
said grooves, means for securing the sheets together 
at their ins. and a conductor positioned in the 








mdon. 








21,742. Rai Jornts, C. B. Mead, London. 





grooves, substantially as described. 
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THE BATTLE OF SINOPE, NOVEMBER 301n, 1853. 
By Rear-Admiral 5. EARDLEY-WILMOT, 

ue anniversary of the Battle of Sinope is never allowed 
to pass in Russia—at any rate in naval circles—without 
special notice. The occurence is recalled with pride—as in 
the words of Admiral Korniloff, written afew days after the 
action—‘ a glorious victory, greater than Tchesme and 
Navarino.” This high estimate of a battle in which there 
was such disparity of force has always puzzled those who at 
the time considered the destruction of the Turkish 
squadron at Sinope on November 380th, 1853,as an act 
not only unjustifiable, but one also reflecting no special 
credit upon the victors. Though calm review has since 
modified the verdict of many in this country as regards 
the justification of this action, we still fail to see the glory 
oe has been always, moreover, much uncertainty as 
to what actually occurred on this occasion, for the details 
furnished at the time were meagre in the extreme and 
mainly from Turkish sources ; but having recently had an 


in the Battle of Navarino twenty-six years before, and 
was now probably the ablest officer in the Russian navy. 
He had excellent supporters in Novosilski and Korniloff. 
All became famous for their share in the defence of 
Sebastopol tKe following year. Novosilski had been sent 
with a squadron to reconnoitre the Turks, and on his 
return Nachimoff issued the following memorandum :— 

“Proposing to attack the enemy, lying off Sinope, to 
the number of seven frigates, two corvettes, one sloop, 
two steamers, and two transports, on the first favourable 
opportunity, I have drawn up a disposition, and beg the 
commanders to anchor according to it and observe the 
following :— 

**(1) On entering the roads to take soundings, in case 
the enemy moves to the shallow water, so as to get as 
near as possible to him, but not with a depth of less than 
10 fathoms. 

‘**(2) To have a spring cable on both anchors. If on 
attacking the enemy the wind should be N.—the most 
favourable—to let go 60 fathoms; to have the same 
amount on the spring cable already attached to bitts. 





All arrangements being completed, the attacking 
squadron sailed on the 29th. It consisted of the follow- 
ing vessels :— 

First Division. 
oe { Vice-Admiral Nachimoff 
Empress Maria ... 84 guns... \ Captain Baranooski 
Grand Duke Constantine... 120 ,, ... Captain Ergomishelf 


Tchesme 80 ,, ... Captain Mickrukoff 
Second Division. 

7 . { Rear-Admiral Novoslski 

Paris ... 120 guns... \ Captain Jstomin 

Three Saints . 120 ,, ... Captain Kutroff 

Rostilaff ; Captain Kuznetsoff 


Sailing frigates : Kagul and Kulefchi. 

It was a wet and stormy night, but the squadron made 
good progress, steering to a point well to the southward 
and eastward of Sinope. This they reached on the 
morning of the 30th, and then had to steer north-west to 
close their port. For this course the wind was now fair. 
At 9 a.m. the boats were lowered, and at 9.30 the signal 
was made to prepare for action and steer for Sinope. The 


Sailing with a stern wind, E. or E.N.E., to avoid letting | ships then formed into two columns, the first division being 
go the stern anchor come to on the spring cable, having | on the starboard, or right hand, the object being that this 
30 fathoms, and when the cable, let out to 60 fathoms, | division should engage the Turkish ships and batteries on 
drags, to let out another 10 fathoms; this will give suffi- | the right, and the second division those on the left. At 
cient slack to the cable to allow the ships to stand stern | noon the advancing squadron was opposite No. 1 Battery, 
to the wind, at a cable’s length; generally to be as care- | but at too great a distance for effective fire. The Turks 
ful as possible with the spring cables, which often | had observed the enemy’s ships approaching and prepared 
become unserviceable from the slightest negligence and | for action. At 12.30 the Auni Allach opened fire, followed 
delay. | immediately by the other Turkish ships and batteries. 
(3) Should the weather before entering the Bay of | They aimed high, either to cripple masts and rigging, or 
Sinope be favourable, in order to protect the boats on | expecting the Russian crews would go aloft to furl sails. 
deck, I will give a signal to get them out on the side away | The Empress Maria encountered a tremendous cannonade 
from the enemy; one of them to have, in case of emer- | as she advanced, but Nachimoff shortened sail without 
gency, a cable and stream anchor. furling, and having anchored and hauled in on his spring 

““(4) To be careful during the attack not to fire on | cable, opened a most effective fire from his starboard 


opportunity of studying a Russian account published some 
years ago, which is evidently an authentic compilation, it 
may be of interest to students of history—especially 
naval history—to have a record of the facts. 

First we must consider the antecedent circumstances. 
At the end of October, 1853, Turkey had declared war 
against Russia, owing to the forces of the latter having 
occupied the Danubian Principalities, while the fleets of 
England and France had passed the Dardanelles and 
were at anchor in the Bosphorus. After the declaration 
of war by Turkey, Russia had issued a circular stating 
she would abstain from taking the offensive as long as 
her dignity and interests would permit. Apparently, the 
allies and Turkey relied on this to prevent Russia from 
commencing hostilities in the Black Sea, almost at the 


entrance of which lay a powerful fleet, clearly there for 
the protection of her enemy. 

Feeling secure, therefore, and having considered what 
course the Turkish fleet should take, it was decided to 
send a light squadron into the Black Sea, and a council 
reported that, in view of the approaching winter, Sinope 
was the only good anchorage, but, owing toits proximity 
to Sebastopol, such a force would be liable to attack. 
Disregarding this warning, the Capitan Pacha despatched 
the squadron in the middle of November; nor does it 
appear that the admirals of the allied fleeds sought to 
dissuade him from this step. After a short cruise, during 
which a gale of wind was encountered, the Turks 
anchored at Sinope. 

Whether the Emperor of Russia had, a fortnight 
previously, intended to forego such an opportunity as 
here presented itself is uncertain, but since the issue of 
his circular certain incidents had occurred which he 
apparently considered absolved him from further inaction. 
The Turks were at this moment landing stores and 
ammunition in Cireassia to be used against him, which 
stirred his anger, and, doubtless, decided him to let loose 
the sea dogs of war, when information came that a Turkish 
squadron was at Sinope. 

Its presence soon became known at Sebastopol; a small 
Russian squadron had been despatched to ascertain its 
force and position, and orders were received to destroy it. 

The Bay of Sinope, on the south coast of the Black 
Sea, is formed by a bold promontory jutting out into the 
sea, and joined to the mainland by a low isthmus of sand, 
at which point the small town is situated. It might be 
considered a fortified port, for the defences consisted of 
six small batteries, facing seawards, distributed at about 
equal distance from the end of the promontory to the 
eastern side of the town. Armed with smooth-bore 
guns—20 and 14-pounders—throwing solid shot only, 
and too scattered for effective command of the approach, 
they could only materially assist a squadron at anchor if 
the ships were skilfully placed so as to derive the fullest 
advantage from the fire of the forts. This the Turkish 
commander had not done. His force consisted of the 
following ships. They are given in the order they lay at 
anchor from the westward, as shown on the plan. The 
number of guns is from a list drawn up at the time on 
the Britannia flagship, though the Russian account gives 
a larger number to individual ships :— 























| 
Name, Class. | Fy arg Remarks, 
Navik-Backri ... Frigate 52 500 
Nesimi Zephyr Frigate 52 500 
Nedjmi-Fesham Corvette | 24 200 
Fasli Allach Frigate 38 400 
Auni Allach Frigate 36 | 400 Flagship of 
w Osman Pacha 
Guli Sefid... Corvette | 24 | 200 
Damiad ... ... Frigate 54 | 600 Egyptian 
Kaid Zephyr ... Frigate | 50 500 
Nizamie ... ... Frigate 60 600 Flagship of 
Le: | | Hussin Pacha 
Fesi Meabud ... Corvette | 22 240 
‘ae Paddle 16 300 
- ; steamer 
Erekli Paddle 4 150 
steamer | 
Total ... | 432 4490 


There were also two Turkish transports, and one or 
two small merchant vessels in the bay. 

The unfortunate Osman did not feel secure in his 
position. He observed a Russian squadron reconnoitring 
the port, and feared an attack was contemplated. He 
wrote to Constantinople, ‘Six sail of the line are off the 
port. If reinforcements are not sent to us, and our 
position continues the same for some time, it may well 
happen—may God preserve us from them—that the 
Imperial fleet may suffer disaster.” But no heed was 
taken, and a week later the blow fell. 

The Russian fleet in the Black Sea at this time was 
well found, and in excelent order. It comprised over a 
dozen sailing line-of-battle ships and a few steamers. The 
Commander-in-Chief, Admiral Nachimoff, had taken part 





those ships which have lowered their- flags; and only to | 


guns upon the Auni Allach. In less than half an hour 
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(Raphael), 44-gun frigate. } 
Egyptian frigate. (8) Kaidi-Zephyr, 5t-gun friga‘e. 


(5) Auni-Allach, 44-gun admiral flagship frigate—Adm. Osman-Pash 1. 
(9) Nisamie, double-sheathed 64-gun frigate—Second fiigship— 


ussin-Pacha. (10) Fesi-Meabud, 


24-gun corvette. (11) Tauff, 20-gun battery steamer, 450-H.P. (12) Erekli, 4-gun steamer, 140-H.P. (15 & 14) Turkish transports. (15 & 16) Turkish mer- 


chant brigs. 


send to take possession of them on receiving a signal from 
the Admiral, endeavouring rather to make use of the 
time in overcoming the enemy’s ships or batteries, which 
without doubt will continue to fire if the engagement is 
not ended. 

‘**(5) To examine the rivets—shackles—in the cables 
to-day, in case of its being necessary to slip them. 

(6) To open fire on the enemy at the Admiral’s second 
shot, if up to this time there has been no resistance on 
the enemy’s part to our attack; should there be, then 
each one to fire independently, judging according to the 
distance from the enemy’s ships. 

‘“‘(7) Having come to anchor and worked the spring 
cable—i.e., having swung the ship round by it, side on to 
the enemy—the first shots to be sighted and the position 
of the elevating wedge—quoin—to be carefully marked 
with chalk, so as to maintain afterwards a rapid fire on 
the enemy, who will not be visible in the smoke. It 
stands to reason that the firing should be kept in the 
same direction as at the first shot. 

**(8) When attacking the enemy it is well to have, as 
when under sail, an officer at the masthead or crosstrees, 
to watch the direction of the firing, and if it does not 
reach home, to give information to the quarter-deck, in 
order that the position of ship may be shifted. 

(9) The frigates Kagul and Kulefchi to remain under 
sail during the action to watch the enemy’s steamships, 
which will be certain to steam about and do what damage 
they can to our ships. 

(10) To endeavour, after commencement of action 
with enemy’s ships, not to damage the Consulates, over 
which their countries’ flags will be hoisted. 

“Finally, I admit that all previous instructions, under 
altered circumstances, may impede a commander who 
knows his business, and therefore I leave everyone to act 
independently, but, without fail, to do their duty. The 
Emperor and Russia expect glorious deeds from the 
Black Sea fleet. With us rests the fulfilment of the 
expectation,” 





that ship had cut her cable, and drifting past the Paris, 
which also poured into her a destructive fire, the Auni 
Allach, riddled with shot, went ashore under No. 6 
Battery. The Paris engaged the Damiad and the Guli 
Sefid. The first she drove ashore, and at 1 p.m. 
the Guli Sefid blew up. After settling the Auni 
Allach, the Empress Maria turned her attention to 
the Fasli Allach, which soon took fire, cut her cable and 
wentashore. Thetwo Russian flagships, having destroyed 
the vessels nearest to them, then engaged the batteries. 
The other ships had in the meantime anchored and 
opened fire upon the Turkish vessels opposite to them. 
The Grand Duke Constantine attacked the Navik Backri 
and two others. In twenty minutes the Navik blew up, 
large portions of her falling into No. 4 Battery, and 
stopping its firing. The other two Turkish ships were 
driven on shore. The Three Saints and Rostilaff were 
opposed to the Nizamie, Kaid Zephyr, and Fesi Meabud, 
as well as No. 6 Battery. The spring cable of the Three 
Saints being cut by a shot, her stern swung round and 
exposed her to a raking fire from No. 6 Battery, by 
which she sustained considerable damage, but principally 
aloft. Midshipman Varinski was then sent in the long 
boat to connect the spring cable again, which he succeeded 
in doing under a fierce fire, and the Three Saints, hauling 
broadside on to the Kaid Zephyr, soon drove her on 
shore, while the same fate met the Fesi Meabud from 
the guns of the Rostilaff, which ship also silenced No. 6 
Battery. 

Previous to this the Rostilaff had been set on fire, pro- 
bably by a red-hot shot, which, entering the ship, ignited 
a powder case. The explosion of this caused several 
casualties on board. The flames were, however, quickly 
extinguished. During the action the Turkish steamers 
Tauff and Erekli appear to have remained inactive, and 
when it was evident that the Turkish squadron was 
doomed to destruction, the Tauff put out to sea. She 
easily, being a steamer, avoided the sailing frigates Kagul 
and Kulefchi—which remained outside on the lookout— 








498 


THE ENGINEER 


Nov. 15, 1901 











but soon after sighted the Russian steam frigate Odessa, 
flying Vice-Admiral Korniloff's tlag, accompanied by the 
steamers Crimea and Khersoneese, approaching Sinope. 
They endeavoured to cut off the Tauff, and the Odessa 
came within range, when a shot from the Turk carried 
away her wheel, killing one man and wounding another. 
This enabled the Tauff to make her escape. The Odessa 
and her consorts then proceeded to Sinope. The battle 
was, however, then practically over. Most of the Turkish 
ships were in flames, caused either by the Russian shells, 
or set on fire by survivors of their own crews, who then 
deserted them and escaped to the shore. Osman Pacha 
was found on the sinking frigate Auni Allach, abandoned 
by his men, and with a broken leg. He was taken off; 
and amongst other prisoners made was the commander 
of the Fasli Allach, seriously wounded, and the captain 
of one of the corvettes, who had also been left by their 
men. 

The Russian loss was one officer—a sub-lieutenant—and 
thirty-seven men killed; seven oflicers and 233 men 
wounded. Amongst the latter was Captain Baranooski 
of the Empress Maria. The explosion of the Fasli Allach 
set the town on fire, which burned all the time the 
Russian squadron remained at Sinope. There was no 
one to put it out; all the inhabitants had fled inland. 
After removing the wounded and prisoners, the frigates 
Auni Allach, and Nesimi Zephyr, as well as the corvette 
Fesi Meabud, being so much damaged as to be useless, 
were towed inshore and burnt. The other burning 
vessels were also towed away in case the wind should 
change and carry them on to the Russian ships. 

Having accomplished his mission, Admiral Nachimoff 
desired to return to Sebastopol as soon as possible. He 
felt sure that what had occurred—when the news reached 
Constantinople by the Tauff—would bring about some 
decisive action on the part of the allies, probably the 
entrance of their fleets into the Black Sea, perhaps a 
declaration of war by them. It became necessary, there- 
fore, to concentrate his forces and prepare for such an 
eventuality. His squadron required considerable repairs, 
and as a strong easterly wind was then blowing with a 
heavy sea, before his ships could face it the damage from 
the Turkish fire must be made good; and many had 
suffered severely. The Empress Maria had sixty shot holes, 
some at the water-line. The Three Saints had been hulled 
forty-eight times, and was much injured in her masts. The 
Rostilaff suffered the heaviest in her crew, having 104 men 
killed and wounded. Therefore, hardly had the last shot 
been fired, than the Russian crews set to work to repair 
damages. 

They worked all that night and stopped for a short time 
only on the morning of December Ist to hold a thanks- 
giving and funeral service, and to kury the dead: On the 
morning of the 2nd the squadron was ready for sea and 
got under way. The Empress Maria, the Grand Duke 
Constantine, the Three Saints, and the Rostilaff were 
taken in tow by the steamer ; the Rostilaff by the Gromo- 
nocets, which arrived from Sebastopol the day before ; 
the Paris and Tchesme being least injured, proceeded 
under sail. Outside Sinope the squadron encountered 
such a heavy swell, and it blew so hard, that the steamers 
had to cast off the tow-ropes, and the whole squadron 
proceeded north under sail. The wind fell on the morn- 
ing of the 4th, and the steamers again took the ships in 
tow. Part of the squadron arrived at Sebastopol that 
afternoon, and the remaining ships the same evening. 
News of the victory had already reached that place, and 
an enthusiastic welcome greeted the triumphant 
squadron. 

According to an eye-witness Admiral Nachimoff, on 
receiving Prince Menshikoff's congratulations, said he 
was far more astonished at the way the squadron had 
been put right in thirty-six hours after a tierce battle, 
than at the victory of Sinope itself. 

Prince Menshikoff the same day reported to the Emperor: 
‘** Your Imperial Majesty’s order has been carried out by 
the Black Sea fleet in the most brilliant manner. The 
first Turkish squadron which decided to fight has been 
destroyed by Vice-Admiral Nachimoff. The Turkish 
Admiral commanding it, Osman Pacha, wounded, has 
been taken prisoner and brought to Sebastopol. The 
enemy was in the harbour of Sinope. where, strengthened 
by the shore batteries, he received the attack. Destroyed: 
seven frigates, one sloop, two corvettes, one steamer, 
and several transports. One steamer escaped owing to 
its superior speed. This squadron evidently is the same 
which was equipped to take Suchum, and to act in con- 
junction with the Caucasus.” 

Reviewing this action, it appeared that the Russian 
attacking squadron consisted of three ships of 120 guns 
each, one with 84 guns, and two with 80 guns. Total six 
ships, carrying 604 guns and about 5400men. The arma- 
ment was not only heavier than that of the Turkish squad- 
ron, but the Russians’ guns fired shells, whereas few of 
the Turkish vessels had more formidable projectiles than 
32 and 24-pounder solid shot. Hence there could be no 
doubt of the result. 

The number of the Turkish killed and wounded, though 
very great, could not be ascertained with any certainty at 
the time, though eventually it doubtless became known 
to the authorities at Constantinople. Many of the 
Turks escaped to the shore and fled inland, while a 
certain number were taken prisoners and conveyed to 
Sebastopol. 

As soon as the news of this unfortunate affair reached 
Constantinople by the Tauff, which arrived there on 
December 2nd, two vessels were despatched to Sinope by 
the allied Admirals—the Retribution and Mogador—to 
ascertain what had occurred after the Tauff left the scene, 
and to bring away any fugitives or wounded. They found 
on arrival the remains of the Turkish squadron on the 
beach, for the enemy took no prizes away, but set fire to 
all that remained afloat after the action. The only vessel 
reported comparatively uninjured, except the loss of her 
masts, was the Nedjmi-Feshan. The Retribution and 
Mogador brought away 108 wounded Turks and 111 nct 
wounded; a few were found on shore too bad to be 





embarked. Their estimate of the fate of the 4490 men 
who began the action was as follows :— 


Brought away... ... 219 
Too bad to remove... 10 
Prisoners—supposed ... ... 0... 120 
Escaped into the country—estimated 1000 
Tauff’s crewescapedinship  ... ... 300 

1649 
Number at beginning of action ... 4490 
Estimate of number killed and drowned ... 2841 


Of course, the number of those who got on shore and 
fled into the country, as well as the number of prisoners, 
may be greater, but it seems certain that not oe than 
2000 Turks were killed or drowned on that day. 

It is no less evident that the movements of the Russians 
in this expedition indicated fear of interruption, for the 
frigates kept watch outside ready to give timely warning in 
case the allied squadronsshould appear on thescene. The 
fact that this battle should have taken place within three 
hundred miles of an immense fleet collected to impose 
inaction upon her is what causes Russia to remember 
this day with pride. It was the act of defiance to the two 
great maritime Powers, not the victory, which keeps the 
memory of Sinope green, and links it with the name of 
Nachimoff, who added so much more to his fame in our 
eyes by his share in the siege of Sebastopol. As for the 
Turks, their determination to fight rather than surrender 
to such a superior force may be considered heroic, but the 
resistance was not commensurate with this resolve. 
Some of the ships fought well, but others were deserted 
while comparatively uninjured. Had it been otherwise, 
and the squadron better disposed to resist such an attack, 
the Russian ships would have suffered more severely and 
Turkey would have had an equal right to remember with 
pride the day of Sinope. 
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Ir is now the inspector’s duty to see these extra lengths 
cut off and prepared for testing. This over satisfactorily, 
and the tests from each charge properly approved, the 
material comes forward and manufacture commences. 
So far the thing is perfectly simple ; the inspector, who 
has a copy of the rolling lists supplied to him, is satisfied 
that the right quality has been made according to the 
specification, and one would think that everything was 
now straightforward. But here comes in the latter part 
of our clause. If the inspector requires it the testing is 
to be repeated. But we have already shown that if fur- 
ther testing is to be done, some necessary material will 
have to be taken from the work. The reason for this 
stipulation is to be found in the fear that the manufacturer 
may insert in the work material other than that sanctioned. 
Yet the inspector, who generally stamps every separate 
piece, has every means of assuring himself that only his 
stamped pieces are used. Why, then, should the pro- 
vision be necessary ? In the old days, before such com- 
plete testing was usual, the salutary fear of being found 
out in such a case, was doubtless an insurance for good 
work ; but with safeguards as just described, why should 
the sword be still held over the maker's head? Years 
ago, when competition was limited, prices were high, and 
girder work generally very remunerative. Now-a-days, 
with cutting so much resorted to, profits are admit- 
tedly at a very fine margin. There is, therefore, very 
little inducement to cater for work where conditions are 
so absurdly stringent. For what does the insistance on 
such a right mean to the maker? It means the stoppage 
of his work whilst fresh material is found and also tested, 
and the encumbering of his yard with a structure he cannot 
get out of his way and which blocks other work coming 
forward, to say nothing of the fact that it almost cer- 
tainly neans that by the time he has finally completed 
his work he has exceeded his time limit, and will be liable 
to the penalty specified. It is of no use ordering, say, 
every piece over size in order to provide for this con- 
tingency, because the first thing he has to do on receipt of 
material is to size it down before he can begin to put it 
together. Neither is it any use providing duplicate 
material, for it is the material actually being used that 
has to satisfy the inspector. In every way, then, is he at 
the mercy of the inspector. We think the case would be 
most fully met by specifying instead that any material 
found used, except that sanctioned by the inspector, 
should be visited by heavy penalties. The contractor 
would then be relieved from an onerous obligation and 
risks he should not rightly be called upon to run; and 
only his deliberate wrongdoing or wilful carelessness 
could subject him to penalty. He would do his work 
more comfortably, more expeditiously, and could afford 
to do it so rauch cheaper. 

(g) ‘* The spans shall be erected complete, and, if the 
inspecting engineer desires it, tested to his satis. 
faction as he may direct, by weights amounting to 
all which the said span or said girder will have to 
carry when in its work.” 

We would draw attention here again to the powers of 
the inspector. Everyone knows that testing by dead- 
weight is a costly process, especially in a crowded yard. 
In addition to which, is it quite a fair thing to be done, 
and what is it for? Certainly not to assure the engineers 
that their calculations have been correct in every par- 
ticular, and that the bridge is strong enough to stand its 
proper load. This type of bridge is well proved, known 
to be equal to its work, and many similar have been 
made. The only possible reason would be so that the 
inspector may be assured by testing deflection under 
loads that the work has been good throughout. But if he 
deems such a test necessary, does it not prove either that 
he has neglected to examine work properly in progress, 
and to take due advantage of his powers of inspection at 
all hours; or that he cannot trust himself and his own 
powers of observation? If the workmanship is good, the 
bridge is bound to be right, and such a condition should 








not be allowed the inspector as an easy way of making 
up for his lack of proper observation and control of the 
manufacture. Had the maker designed the work, and 
was responsible for its strength, no exception could be 
taken if the purchaser insisted on an ocular demonstra. 
tion of its capabilities, or even if an independent engineer 
wished to prove his work. But in both cases the specifi. 
cation should make testing a condition, and not depen. 
dent on one man’s whim, when the manufacturer would 
know what he had to face, and would then act accordingly, 

(h) “ The original drawings will remain the property of 
the Crown Agents, in their custody or that of ‘the 
engineers. The contractor must provide himself 
with copies at his own expense, and at his own 
risk of correctness.” 

We are sorry to notice the tendency of modern specifi. 
cations in this direction. It often leads to disputes 
between the inspector and maker, it happening that, 
plans do not agree in trifles through draughtsmen’s 
errors, and, unless the maker designs the work, in com. 
mon fairness he should be supplied with certified copies 
of the drawings. The maker must charge for his men's 
time, and, consequently, the purchasers incur more 
expense than if they had themselves furnished, say, a 
blue print of the work to be done. 

({) “The workmanship is to be of first-class character 
throughout, and the degree of finish such as the 
inspecting engineer shall require.” 

What we have said re clause (d) also strongly applies 
here. The girder yard is entirely at the mercy of 
the inspector, and he can insist on anything being done 
that he cares to order. How is the maker to cover 
himself from all these risks? Not content with fitting, 
filing, and chipping, the specification gives the 
inspector power to almost polish everything if he so 
wishes. How can we expect low prices under these 
circumstances ? 

(j) “The inspecting engineer . . shall have power 

. ... to amend and alter anything he may think 
fit, and to reject any part of the work of which 
he may disapprove.” 

This clause still further amplifies the inspector's 
powers. It would not be good to say that the inspector 
should be tied down as much in his duties as the 
manufacturer ; if he were, his services might at once be 
dispensed with. But, on the other hand, is it for the 
best that his powers should be so absolute? We can say 
from experience that it is not best from a cost point of 
view. It is obvious that work already hemmed in by so 
many restrictions, capped by such a ruling, cannot be 
undertaken by anyone except at a price commensurate 
with the risks ran. Some margin must be allowed in the 
priceing to cover the whims of the inspector. There are 
inspectors and inspectors. It would not be fair to con- 
demn them as a class; oftentimes they have a very 
thankless job to get through, and that, on the whole, they 
succeed in assuring to their employers good work is 
allowed. Only too often, though, does the knowledge of 
their powers make them arrogant and very difficult to get 
on with. Many instances might be cited showing that an 
offended inspecting engineer has gone to the extreme 
limit of his powers in order to satisfy his wounded 
feelings, and it behoves everyone on the manufacturer's 
staff to propitiate the great man. It only takes one or 
two experiences of this nature to cause the contractor 
who aspires to Government work to instruct his estimating 
department to be extra careful with the next estimates. 

True, there is always a court of appeal should the 
inspector’s demands be unreasonable, but it is seldom 
that much is gained by an appeal thereto. The net 
result of such a course is most likely to be that the 
engineers consider their man has the right of the 
matter, and that in any case it is better for them to up- 
hold his authority; whilst should the decision go against 
him he never forgets it, and takes good care the maker 
does not either. A man with a perfectly balanced 
judicial mind is notoriously hard to find. When he is 
found these powers will not be too absolute for him; 
but whilst human nature is so frail and amour propre in 
great men so easily wounded, the position of dictator 
should not readily be granted. 

The absence of any safeguard to the manufacturer in 
the specification is very noticeable. An inspector is not 
bound to give any reason for rejecting or condemning any 
part of the work. His “requirements” and his ‘“‘dis- 
approval” must be sufficient reason for any of his 
actions. He may be a practical man—he may be a 
college man—in either case his standard differs materially, 
and until the maker has learnt to know his man he is 
absolutely in the dark as to what to expect. The worst 
feature of the case is, however, that whilst ali home 
makers are on the level in being subject to all this, when 
our foreign competitors enter our markets they are in 
some cases ahah , in others partially, exempt from it. 
In the States especially commercialism rules the struc- 
tural trade, and idealism is altogether subject to £ s. d. 
And yet few men will be found, however violent their 
prejudices, who are willing to say that a good article is 
not turned out by their yards. They work on very 
different lines to us, yet it is questionable whether their 
structures are less well suited to their work than are ours. 
That the finish is not so good, that, in fact, it will not 
compare with ours is generally admitted, and by no one 
so freely as by themselves. But here comes in our first 
question—Is that finish necessary? This all depends on 
the point of view of the buyer. But it is very un- 
fair to demand a high finish from one competitor 
because his works are situate in fairly close proximity 
to Great George-street and Westminster; and only to 
expect a useful job, merely up to its work, from the com- 
petitor across the water. Yet this is what is done every 
day. Is it seriously pretended that the great Atbara 
Bridge is of the same finish it would have been had it 
been made in England ? Nay, will it even compare with 
the bridges that every week are leaving our island for one 
or other of our Colonies? Are the “ends chipped and 
fitted into the roots,” and “cleanly chipped and filed 
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9” They are not. Does our Government believe then 
, is inferior because of this? No, and neither 
else. The bridge is, admittedly, a good 
bridge, as are the others supplied by our competitors. 
But it was built on ** American lines, and was therefore 
made with a single eye to expedition, weight-carrying 
capacity, and profit. They satisfied our Government 
that it would do the duty demanded of it, and Govern- 
ment was pleased, and well pleased, to get the work done 
in so short a time. But we would insist that many of 
our own makers were just as capable of turning out the 
work in the same time, were they given as free a hand. 
True, Government invited designs, and did not tie anyone 
down, except as to carrying capacity and a few minor 
restrictions of no particular moment. But the English 
specification was not waived, nor was English inspection, 
and this is where the English maker is killed. It is our 
opinion that the Atbara Bridge could not be made any- 
where in the time it was, if made to standard specifica- 
tion. But if clean work, together with guaranteed 
strength were the requirements, English firms would 
never be ousted from their own markets. Lack of enter- 
prise, treading in the old grooves, conservatism, old 
machinery, trade unions, small works, have all in their 
turn been urged as the true reason for our defeat; but so 
far as these reasons apply to the contractor, they are far 
from the truth. They might, with some show of veracity 
—at all events the first three—be applied to our designing 
engineers. There are as large works, there are as well- 
equipped works, and there are as enterprising ironmasters 
i1 England to-day as in any country. But there are, 
on the other hand, tons of red tape, personal feel- 
ings and prejudices, and oceans of misspent ink with 
which these ironmasters have to contend, and which 
their competitors will not allow to trouble them. 

The remedy is easily applied when the disease is 
properly understood. Exact the same conditions from 
every competitor in every respect. And if we would 
re-model our requirements and bring them in line with 
other countries, let us re-draft our specifications so that 
they insure sound work, having as their aim the cheapest 
job with the requisite strength; and let us so re-draft the 
powers of our inspectors that they are limited to the 
attainment of strictly these objects. 

(k) Early deliveries are particularly desired, and con- 
tractors are requested to name in their tenders the 
time of delivery to which they are ready to bind 
themselves. Any delay in the deliveries offered in 
the tender will subject the contractor to a deduc- 
tion from the contract sum by way of liquidated 
damages, and not as a penalty, of 2 per cent. per 
week on the value of any work which may be in 
arrear. 

There are few specifications without a penalty clause, 
this one being no harder or more stringent than the 
majority. We do but mention it here to show that, not- 
withstanding everything that goes before it, the authori- 
ties expect its observation. Any deed or act or wish even 
of the inspector may be suflicient to cause the maker to 
fall within its scope. We will but mention one instance 
of this where it occurred as an example. 

Some nine bridges were on order for the Government, 
totalling perhaps about 220 tons only. These consisted, 
as usual, of a great variety of sections. The rolling lists 
were at once placed with the mills, who rolled off the 
ordinary sections fairly quickly. These were duly tested 
and passed on to the works, where they were stacked, 
awaiting the arrival of the other sections. The inspector 
visited the works, and insisted that work should be com- 
menced on this material. In view of the work in pro- 
gress, and also of the great expense which would be 
occasioned by doing the work in oddments, this was 
refused, more especially as a long-time clause had been 
secured. The inspector was offended. After a while the 
mills intimated they would be unable to roll certain of the 
sections for an indefinite period—they had no other orders 
for them on their books. Other firms were tried without 
avail, and finally the inspector was appealed to, to alter 
these sections in favour of others equally strong, and 
which could readily be secured. This was refused, and 
the original sections had to be waited for—a matter of 
several months. When secured and the work finally 
finished—so many extra delays being incurred by the 
inspector's failure to examine and report when requested 
by the works—more than fifteen months had gone by, 
whereas the contract time was twenty-five weeks. This 
latter would have been ample for everything had the 
inspector not been offended at the outset. The speci- 
fication is so drafted that, if an inspector desires for 
any reason, he can always throw the maker under the 
operation of this clause. 

So much for the specification. Enough has been said to 
show that our own structural yards are considerably handi- 
capped when confronting foreign competition for Govern- 
iment orders. Much might be said of the whole system of 
giving out work adopted in this country, but we cannot 
now discuss this question. It is impossible for the out- 
sider to understand why our Colonies should be using so 
much material made outside our own country. Perhaps 
this article will have thrown light on a dark place here. 
It is all very well for a non-technical Press to urge this and 
the other reason as explanations of declining exports and 
the influence of the foreigner; but true reasons for most 
anomalies are seldom apparent to the passer-by, and only 
those intimate with the subject can claim to speak with 
any authority. This country is so much older than its 
rivals ; it has so long ago passed through those throes 
that now envelop them, its industries have for so long 
mothered the world, that we have demanded of our- 
selves a higher standard than that exacted from others. 
We are proud to know and to boast that no work can 
come up to the standard of our own; and for too long 
have we thus prided ourselves. It is an article of belief 
with us that in every way are we superior to the 
foreigner. It is a comfortable and pleasing doctrine, 
provided the said foreigner was not also so conscious 
of it that he is continually striving to rob us of 
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our laurels. Not always in the direction of vieing 
with us in “substantiality” and ‘good work” as we 
characterise it—in that direction he knows we have 
nothing to learn—but he is determined to have our 
markets, and taking advantage of our conservatism and 
love of a polished surface, he is striving to make his goods 
as useful as ours, but to save on them all labour not 
actually necessary to the attainment of the prime object 
calling the work into being. In this way shall he under- 
cut our prices and yet turn out as serviceable an article. 
In a word, he shall be strictly ‘ commercial” in all his 
dealings. Is he tobe blamed? By this process he is 
gradually undermining us, is slowly supplanting us in our 
best markets, and all this by not intrinsically affecting 
the quality of his goods. The irony of it all is that we 
—our Government—know well this is so, and yet directly 
encourage it. We do not ask of others what we demand 
of ourselves, and thus our chiefest stronghold—Govern- 
ment work—is actually being carried off by our com- 
petitors. 

Let us come down from our self-raised pedestal and 
recognise that the chief need of this world is the most 
suitable article at the cheapest price. This lesson learned, 
we shal! again have little cause to fear others. Our fore- 
fathers were ‘‘ a nation of shopkeepers” who catered for 
the wants of others ; their descendants wish to force their 
own goods and ideas on others, irrespective of demand. 
What will be the consequence of this ? 








IRON FOUNDRIES AND FOUNDRY PRACTICE 
IN THE UNITED STATES. 
(By our Special Commissioner.) 
No. VIII. 
D.—SPECIFICATIONS FOR FOUNDRY CASTINGS. 

As an example of the mixtures required for castings of 
various kinds, and which have been found eminently 
successful for these purposes, the writer presents also 
the Case Company’s standard specifications for foundry 
castings. 


No. 1.—SrgeciaL Harp Iron. (CLOSE GRAINED.) Designed for 
air and ammonia compressors, high-pressure engine cylinders, 
valves, &c. 

A, Chemical composition.—Silicon must be between 1°20 and 
1°60 per cent. (Below 1°20 the metal will be too hard to machine, 
above 1°60 it is liable to be porous unless much scrap be used.) 
Sulphur must not exceed 0°095 per cent., and any casting showing 
on analysis 0°115 or more of su)phur will be the cause for reject- 
ment of the entire mix. (Above 0°115 per cent. sulphur produces 
high shrinkage, shortness, and ‘‘brittle hard” iron.) Phosphorus 
should be kept below 0°70 per cent. unless specified for special 
thin castings. (High phosphorus gives brittle castings under im- 
pact.) Manganese should not be above 0°70 per cent., except in 
special chilled work. 

B. Physical requirements.—Transverse breaking strain, with load 
applied at the centre and supports 12in. apart on a square test bar 
lin. square and 134in, long, must stand a stress of not less than 
24001b. All bars to be micrometered and figured to an exact 
square inch. Deflection should not be less than 0°08in. when 
taken with a standard deflectometer. Shrinkage, measured on a 
13° 333in. bar cast in a yoke giving chilled ends, must not exceed 
0'16lin. after deducting one-tenth so as to compute the shrinkage 
in 12in. Chill, measured on the end of a test bar cast in a 
yoke, should not be more than 0°25in., except in chilled work 
where certain depth is required. Tensile strength of an extra 
test bar cast in sand without the yoke must not be less than 
22,000 lb. 

The castings must be free from blow-holes, slag, dirt, shot, 
cinder, kish, and cold shuts, A clean, close-grained, and strong 
iron is required for this class of work. The mixture for this iron 
may be made from charcoal iron, low silicon foundry, home scrap, 
and steel scrap not to exceed 25 per cent., or wrought scrap not to 
exceed 10 per cent. Enough scrap should be used so as to keep 
the graphitic carbon down low enough to produce a close-grained 
iron. Extra strength and greater chill may be obtained by adding 
from 1lb. to 10lb. of 80 per cent. ferro-manganese to every 
1000 1b. of the charge, but should not be added unless specified. 


No, 2. — Mzpium Jron, — For engine cylinders, gears, 
pinions, &c, 

A, Chemical composition. Silicon to be between 1°40 and 2°00 
percent. (Silicon at 1°50 gives the best wearing result for gears.) 
Sulphur must not exceed 0°085 per cent., and any casting showing 
on analysis 0°095 per cent. or more of sulphur will be the cause 
for rejectment of the entire mix. (Sulphur preferred at 0°075 to 
0°080 per cent.) Phosphorus should be kept below 0°70 per cent., 
except in special work. Manganese should be below 0°70, unless 
otherwise specified. 

B. Physical requirements. — Transverse breaking strain, as 
described under No. 1 iron, must not be less than 22001b. Deflec- 
tion not less than 0°09in. . Shrinkage on test bar cast in yoke must 
not exceed 0°15lin. Chill should be below 0°l5in. Tensile 
strength of a test bar cast in sand must be above 20,000 lb. 

The iron must be free from blow-holes, shrink cavities, slag, 
kish, shot, cold shuts, blisters, &c. This mixture may be made 
with Nos, 1, 2, or 3 foundry pig, home and foreign scrap. Total 
scrap should not be over 50 per cent. For safety, in a 50 per cent. 
mix the foreign scrap should be figured at 0°100 per cent. for 
sulphur, 

No. 3.—Sorrt Iron.—For pulleys, small castings, and general 
agricultural implement work. 

A, Chemwal composition.—Silicon must not be less than 2°20 or 
more than 2°80 per cent., with a preference forabout 2°40. Below 
2°20 per cent. small castings will be very hard ; above 2°80 large 
castings will be somewhat weak, and have an open grain. Sulphur 
in no case must exceed 0°085 per cent. If above 0°095 the whole 
lot will be condemned. High sulphur makes iron “‘ brittle short,” 
and causes excessive shrinkage. For frictional wear in brake 
shoes, &c., the sulphur may run up to 0°150 percent. Phosphorus 
should be kept below 0°70 per cent., except in cases where great 
fluidity is required, as in thin stove plate, when it may run up to 
1°25 per cent. Phosphorus makes iron brittle under impact. 
Manganese should be kept below 0°70 per cent., except in chilled 
work. Manganese toughens iron, produces chill, and causes ex- 
cessive shrinkage. For a heavy chill the manganese may vary 
from 0°70 to 1°25 per cent. 

B. Physical requirements.—Transverse breaking strain must not 
be under 2000 lb, Deflection should not be under 0°10in. Shrink- 
age must in no case be above 0°14lin., when figured to a 12in. bar, 
this being equivalent to jin. to the foot on castings moulded in 
sand. Chill should be under 0°05in. ‘Tensile strength on a sand 
cast bar must not be below 18,000 1b. 

The iron must be free from defects, such as blow-holes, shot, 
biister, cold shuts, slag, shrink cavities, kish, contraction cracks, 
&c. Misplaced cores, poor moulding and insufficient cleaning, will 
also be cause for rejectment. This mixture may be made from 
Nos. 1 and 2 foundry pig, home and foreign scrap. Scrap should 
be used in sufficient quantity to prevent formation of ‘‘kish” and 
to obtain the desired strength. It should run from 30 to 50 per 
cent., being governed by the sulphur. Equal parts, or 15 per cent, 





home, with 30 per cent. foreign scrap, is a good proportion to use. 
Scrap, or re-melted iron, gives strength to castings by reducing 
the graphitic carbon and closing the grain. In mixing by analysis 
it is better to figure foreign scrap at 0°100 per cent. sulphur. 
When the sulphur in the castings rises above 0°081 per cent. the 
per cent. of scrap should be reduced in the next mix in order to 
regulate the sulphur. With low sulphur—0°071 per cent. about— 
50 per cent. of scrap may be used. 
E.—COKE, 

As stated in one of the articles on ‘‘Cast Iron Pipe in 
the United States,” in Taz EncinerR of May 10th, 1901, 
a favourite coke for foundry purposes is that known as 
Connellsville, being made in the Connellsville region of 
Pennsylvania. It combines strength and hardness to 
carry the weight of the pig iron charge in the cupola 
with a low sulphur content, and a general uniformity of 
quality and chemical composition. Leing heavy, of 
uniform specific gravity and weight, and uniform in its 
sulphur content, it can be used with reasonable certainty 
as to results. Other cokes, however, are superior to it 
in some respects, the Towellton coke especially being 
even lower in sulphur, and, therefore, preferred in some 
cases. Most of the coking is done with Pennsylvania 
and Virginia coals, and the western coals are, as a rule, 
not suitable for the coking process, owing partly to their 
high sulphur content. 

Recently, however, promising results have been ob- 
tained from some western coals by the Hemingway hot- 
blast coke-oven system, which greatly reduces the 
sulphur, though it produces only about 50 per cent. of 
coke from these particular coals. Under this process 
a temperature of about 3000 deg. Fah. is maintained 
in the ovens, and it is claimed that under this intense 
heat the hydrocarbons are absorbed by the coke instead 
of being volatilised and driven off, as with lower tem- 
peratures and slower combustion. The process occupies 
six to twelve hours, according to the grade of coal, as 
compared with forty-eight to seventy-two hours for the 
ordinary methods. 

Analyses and other particulars of certain American 
cokes are given below :— 

American Cokes, 


Connells-| poweliton. Tri-State. [linois 











ville. 

Moisture, per cent.... ... 0-490, 0°117 0°790 | 0°10 
Volatile matter, per cent. 0-011 0°661 1°310 1°53 
Fixed carbon, per cent. ... 87°460 | 91°048 | 86°360 | 87°57 
Sulphur, percent. ... ... .... 0°690 0°626 0-740 0°84 
Phosphorus, per cent. , 0°029 | 0°007 07015; — 
Ash, percent. ... ........... 11°320| 7°548 | 11°000 | 10°80 
Weight per cubic foot, lb., wet 87°24 87°33 -- — 
Weight per cubic foot, lb., dry 58°98 53°88 -- - 
Coke, percentage ... ... ...| 49°96 46°48 43°93 _ 
Cells, percentage ... ... ...| 50°04 53°52 56°07 _ 
Specific gravity 1°89 1°86 1 80 
IOUS a5 aca lads cess caf Se 3°00 _ -- 
Crush, strength per cu. in.,lb. 301 381 = -~ 
Height of furnace charge 

supported without crush- 

es ee ae 152 115 -- 
Percentage of coke from coal 65 60-62 66 50 


The crushing strength is taken as one-fourth of the 
ultimate strength. The crushing strength of the Illinois 
coke is 2880 lb. to 3693 lb. per cubic inch with the grain, 
and 2198 lb. to 3456 lb. across the grain. 

Under the standard specifications of the Case Company’s 
foundry a clean 72-hour coke is required, and coke will 
be accepted which comes within the following limits :— 
Moisture, not exceeding 1°50 per cent.; volatile matter, 
not exceeding 3°50 per cent.; fixed carbon, at least 86 
per cent.; sulphur, not exceeding 0-75 per cent.; ash, 
ranging from 5°50 to 11°50 per cent. Coke will be 
rejected whose analysis shows more than 0°85 per cent. 
sulphur, more than 0°05 per cent. phosphorus, less than 
85 per cent. fixed carbon, or less than 5 per cent. ash. 
Where sulphur is included in the analysis, itis understood 
that half of the percentage is carried by the volatile 
matter and the other half by the fixed carbon. Whena 
wagon load of coke arrives by rail, it is sampled by an 
experienced man, who selects two average samples—ten 
pieces—of the coke from different parts of the load, and 
these two samples are sent to the laboratory for a check 
analysis. The Heinrich method is used for all determina- 
tions in the proximate analysis of coke, except sulphur, 
which is determined by Eschka’s method. 

The following are two analyses of cokes which meet 
the requirements of the specifications. No.1 isa “light” 
coke with medium porosity, and will give a quick intense 
heat. No. 2is a‘ strong” heavy coke which will hold 
up a heavy burden of iron and give a steady, continued 
heat. The porosity of this is lower, and the coke con- 
sequently more dense, so that a stronger blast is 
required. 





No. 1. No 2. 
Moisture ... ... ... - 0°33 p.c 0°49 p.e. 
Volatile matter .. ... .. 2°25 ,, et ae 
Fixed carbon ... ... - 90°54 ,, 87°46 ,, 
Sulphur ... 0°60 ,, 73... 
) ere 6°28 ,, 10°62 ,, 
Specific gravity 1°€97 1°880 
Coke structure 47°C6 p.c . 49°96 p.c 
Cellular structure... ... 52°94 ,, 50°04 ,, 
Heat units per pound ... 13,540 12,037 

F,—SAND. 


In regard to the making of moulds and cores, the 
author of a paper read before the American Foundry- 
men’s Association says that the sand should be selected 
with great carc. A good strong, refractory, open sand is 
required, for with poor sand both time and castings are 
lost. Scabs, even if they do not spoil a casting entirely, 
look bad, and cost money to chip off, and it is difficult to 
keep bad sand from scabbing and cutting where the flow 
of the metal is greatest. Much time is also lost in vent- 
ing work, which would be unnecessary in many jobs with 
good sand 

A new moulder in a foundry will at once ask his part- 
ner about the sand. If told it is bad, he will spend more 
time on his mould, and it takes him a week or more to 
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find out its peculiarities. The difference in price between 
good and bad sand is very little, but the difference in 
results—if figured up—would be surprising. Incidentally, 
it is poor practice to have the moulders prepare their 
own sand; they should be employed all their time in 
moulding. The sand should be cut, mixed, and got 
ready by helpers or labourers, who get on an average 6d. 
to 74d. an hour, as against 12d. to 15d. for moulders. 

The standard specifications of the Case Company’s 
foundry call for sand reasonably free from stones, dirt, 
silt, and organic matter, such as roots, decayed vegeta- 
tion, k2. Three classes of sand are included, classified 
according to their chemical composition, and graded 
according to the degree of fineness, this latter property 
being determined by a standard system of sifting laid 
down in the specification. 

(1) Silica or fire sand.—This is used for refractory 
work, tempering high-bond moulding sand, mixing with 
fire-clay, for steel casting purposes, and for grinding. To 
be accepted it must have not less than 95 per cent. of 
silica, not more than 4 per cent. of alumina, or more 
than 1 per cent. of lime. The following analysis of an 
average fire sand will indicate what is desired :— 





Silica 98°04 per cent. 
Alumina 1°40 ‘ 
Iron 0°06 a 
Lime . 0°20 oe 
Magnesia ... ... 0°16 vs 
Combined water... 0°14 ne 
100°00 
Specific gravity ... 2°592_ ,, 


(2) Moulding sand.—This usually contains from 75 to 
85 per cent. of silica, 5 to 13 per cent. of alumina, less 
than 2°5 per cent. of lime and magnesia, not over 0°75 
per cent. of fixed alkali in soda and potash, less than 
5 per cent. of iron, and seldom more than 4 per cent. of 
combined water. For brass moulding the sand may con- 
tain a much higher percentage of iron and lime. All 
moulding sands usually contain some organic matter, 
generally small roots or decomposed vegetable matter, 
but this must not exceed 1 per cent., and a lower per- 
centage is preferable. 

Carbonate of lime must not exceed 1°50 per 
cent. for iron moulding, or 2°25 per cent. for brass. 
Iron must not exceed 5°50 per cent. for iron- 
moulding sand, or 7 per cent. for brass. Clay and silt are 
objectionable, and any sand showing more than 13 per 
cent. of alumina will be rejected. It is not expected to 
buy a sand with an exact chemical composition, as this 
is almost impossible, as sand taken from different parts 
of the same bed will vary in silica and alumina. The 
right is reserved, however, to reject any sand that is not 
of the required degree of fineness, or that contains an 
excessive amount of lime, magnesia, iron, and organic 
matter. 

The following analyses of moulding sands will give 
some idea as to their chemical composition. As far as 
this composition is concerned, any one of them would 
answer fairly well for nearly any class of work, but it is 
absolutely necessary that the proper degree of fineness 
be carefully considered. 

Moulding Sands. 














Light Medium Heavy Light 
ironwork. ironwork. ironwork. | brass work. 
Silica, percent. ..' 82°21 85°85 88 -40 78 °86 
Alumina, percent..... 9°48 8°27 6°30 7°89 
Iron oxide, per cent., 4°25 2°32 2°00 5°45 
Lime oxide, per cent. _ 0°50 0°78 05 
Lime carbonate, per 0°68 0°29 = 1°46 
cent. 
Magnesia, per cent, 0°32 0°81 0°50 1°18 
Soda, per cent. 0°09 0°10 —_ 0°15 
Potash, per cent. 0°05 0°03 0°09 
Manganese, per cent. — trace 0°25 trace 
Combined water, per) 2°64 1°68 1°73 3°80 
cent, 
Organic matter, per) 0°28 0-15 0-04 0°64 
cent. 
Specific gravity ...| 2°652 2°645 2 °630 2640 
Degree of fineness .... 85°18 66°01 46 °85 94°88 





(3) Core sand.—The chemical composition of core 
sand, according to some authorities, is of minor import- 
ance, the degree of fineness being the main feature. As 
a rule, a good sand should be high in silica and low in 
alumina. The bond is obtained by adding resin, flour, 
&e., consequently the desired effect is produced with a 
sand high in silica or low in alumina and iron. A sand 
low in alumina and iron will permit the rapid escape of 
the gases, while a high alumina or clay sand bakes and 
holds back the gases. Objection will be made to core 
sands containing more than 5 per cent. of alumina or 
2°5 per cent. of iron. The two following analyses, 
although entirely different, represent good core sands, 
due entirely to low alumina and iron :— 


Core Sunds. 
Fair quality. Extra quality. 
er cent. ‘er cent, 

Silica ... gy: Se 
Alumina ... 4°76. Sich, Liney es 
Iron oxide ee 1°58 0°33 
Lime carbonate 3°50 1°63 
Lime sulphate 8°19 “= 
Magnesia ... wi7 0°54 
Alkalies ...... 0°12 0°05 
Combined water 2°95 1°05 

1°82 0°15 


Organic matter ot debe pfs meee 
G.—MOULDS AND CORES, 

Ordinarily the day’s work consists essentially of two 
parts, moulding and pouring, and as each part is com- 
pleted the men employed have finished their work for 
the day. In some large foundries, especially where the 
floor space is comparatively limited, the moulding and 
pouring are carried on continuously. The moulders work 
on one section of the floor, and then leave this to be 
poured while they resume work on another section. This 
has been described in connection with the McCormick 
foundry. 
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There is great difference of opinion as to the respective 
merits of green sand and dry sand for moulds and cores, 
although each is specially adapted to certain classes 
of work. 16 is claimed that a dry sand mould can be 
made more quickly, as it requires less care, while the 
expense of drying a mould is more than compensated for 
by the better character of the casting and the smaller risk 
of loss. For heavy work a skin-dried mould would make 
a cleaner casting than a mould which is poured without 
having been dried. In the Westinghouse foundry natural 
gas is used for skin drying moulds or parts of moulds where 
the swab has been used too freely. At the same time, 
this foundry and several other large foundries are noted 
for making large castings in green sand, such as Corliss 
engine cylinders, fly-wheels, bed-plates, engine frames, 
&o. Steel castings, except those of the highest class, are 
also now being more extensively made in green sand. 

For cores the green sand method has many advantages. 
A good moulder can ram up sucha core almost as quickly 
as a core maker can make a dry sand core ready for the 
oven. The former requires no extra handling, and no 
expense of fuel, &c., for baking. As it is not strong 
enough to be handled without support, it is usually built 
on a cast iron or woodenarbour. These cores also come 
away easily and leave the castings clean, while dry sand 
cores require considerable digging in removing them. 
Green sand cores are used for the large castings of the 
Westinghouse engines, and in this case they are built up 
within the moulds. In light castings the use of green 
sand cores avoids the rough and irregular points which 
occur where a dried core comes in contact with a part of 
the mould. Tor thin castings nearly surrounding their 
cores the green sand core is also the better, as the heat 
of the iron is liable to cause a dried core to expand and 
sospoil the casting. Green sand is used for cores for 
such work as locomotive funnels, railway axle-boxes, 
plumbers’ soil pipe and fittings, fly-wheels, &c. 

The use of sweeps instead of patterns is employed by 
many foundries to a considerable extent, and is an 
economical practice, but requiresa knowledge of drawings 

















CHAPLETS, 
Fig. 30. 


on the part of the foreman and moulder. This method 
was described in Tue ENGINEER of June 28th, 1901. 
Such work can be done in dry and green sand and in 
loam. A loam recommended by one foundry is com- 
posed of five parts of loam sand and seven parts of fine 
sand, wet with clay-wash, mixed, and left for a day or 
two before being used. Some foundries have special—or 
rather pet—loam mixtures, including horse manure or 
sawdust, but such materials are now generally considered 
as being quite unnecessary, besides making the loam 
objectionable, and hard to mix and finish. 

Where both small and large castings are made in one 
foundry, deep sand pits may be provided for the heavy 
work, as described in connection with the General Electric 
foundry. In this case the pits are 8ft. deep, and are 
used for moulding large castings, and also for moulds 
made by ‘‘ sweeping,” instead of by the use of patterns. 
While nearly all the castings of the Niles Company’s 
foundry are made in the floor, nearly all those of the 
Westinghouse Machine Company are made in flasks, as 
already described. Both of these foundries make very 
large castings, and both have been described in the 
earlier part of these papers. 

The bricking of large moulds is done with soft brick. 
For large work above the floor the Harrison patented 
metal curbing is frequently used. This consists of rec- 
tangular cast iron plates, having on the two ends hollow 
lugs like those of hinges, the lugs being so placed that 
when two plates are fitted together the lugs of one plate 
will be above those of the other. A pin dropped through 
the lugs makes the connection. This system may be 
used to enclose work of any size or shape, and can be 
promptly removed by taking out one of the pins, when 
the entire curbing can be folded back out of the way, and 
the plates takeri apart at leisure. Similar plates, but 
of ;';in. steel, 27in. high, and 6in. to 36in. wide, are also 
recoramended. 

While proper sand for moulds and cores is, of course, 
essential for the production of good castings, the bind- 
ing material used in the core sand mixtures is also 
important. Flour is a good binder if used with care, but 
many of the largest and best foundries have abandoned 
its use—in core mixtures at least—and have adopted 
some of the various core compounds on the market. 
These make a good, solid, strong, and smooth core, which 
will vent easily, will not blow, and can be removed 
readily from the casting, thus saving in cost of cleaning. 
The composition varies, but is of such a character that it 
will not generate gas when heated by the molten iron, It 





causes the sand to stick together in a firm solid mass 
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until it is very highly heated by the metal after pouring, 
when the adhesive properties are destroyed, so that the 
core can be readily removed. Linseed oil is sometimes 
used, but gives forth unpleasant gases when heated, and 
good core compounds are said to be superior to flour, oil, 
resin, or treacle. They enable many cores to be made of 
old sand, while the edges and thin places of the cores 
will be sharp and strong. When these compounds are 
used it is not necessary to vent, rod, and black all 
cores. 

Chaplets for supporting cores in the moulds are of 
almost endless variety in style, and are made of both cast 
iron and wrought iron, being usually tinned in order to 
ensure a thorough fusing with the hot metal. A few 
styles are shown in Fig. 30, but only one of these calls for 
comment, namely, the adjustable chaplet used in the 
Westinghouse foundry. It is often difficult to get a 
chaplet or stud of the exact height or thickness required, 
and either time is lost in searching for one or else the 
additional height required is made up by pieces of cast 
iron or sheet iron. The adjustable stud consists of a 
threaded stem and two cast iron washers, by which means 
a variation of half an inch in height may be effected. 

A good coating or blacking for the surface of moulds 
and cores isa very economical and valuable material, 
producing castings with a clean smooth finish, which 
will require little chipping or cleaning. For such work 
as gear wheel teeth, &c., this style of finish is 
very desirable. A variety of blackings or washes are in 
use to give the desired finish, and so save work and ex. 
pense for cleaning, besides making a better looking piece 
of work. A good wash will not stick to the casting, and 
will not run or peel before the iron, so as to leave dirty 
streaks. Some of the blackings require to be mixed with 
treacle water, clay wash, flour, or other ingredients, while 
others require only water, and still others are applied as 
dust. A single coat applied with a camel’s-hair brush 
will give sufficient thickness for a casting of medium 
size, but for heavy castings two coats are generally 
applied, or the wash may be put on by hand. For 
loam and dry sand work the blacking may be applied 
with a swab. Spraying devices are also sometimes 
used, operated by blowing with the mouth or with an 
india-rubber ball, or operated by compressed air from a 
hand air pump or a hose connection. 

Different kinds of facings are generally required for 
different classes of work, though some are claimed to be 
applicable to any work. Soapstone, talc, chalk, fuller’s- 
earth, pulverised coal, and various other materials enter 
into these facings. Graphite or plumbago blackings are 
used on both dry sand and green sand moulds. They can 
be dusted on with a bag, or applied to the mould by 
hand or with a brush. One experienced writer, however, 
says that real plumbago mixtures are now compara- 
tively little used, as the expense has led to the introduc- 
tion of innumerable substitutes, some of which probably 
cost more than they are worth, being liable to peel or 
stick to the iron. 

The character of the faces must be varied to suit the 
varying conditions of different foundries. Not only is there 
a difference in the sands used, but one foundry will use 
sand much wetter than another, while in still another 
foundry the practice may be to ram the sand harder than 
in the others. All these matters have an important 
bearing upon the successful use of facings. 








COMPOUND LOCOMOTIVE, BULGARIAN STATE 
RAILWAYS. 

WE this week publish sectional drawings of the Bulgarian 
engine, of which we published an elevation on October 25th, 
and we now resume our description. 

Cylinders, ¢c.—In the Bulgarian engine the four cylinders 
are very slightly inclined off the horizontal; the high-pressure 
cylinders, bolted to the foremost end of the rigid frames, are 
153in. diameter, and the low-pressure cylinders, secured to the 
front or pivoting frame, are 25in. diameter, the stroke of each 
pair being 24fin. The high-pressure and low-pressure cylinder 
volumes are, therefore, as 1 to 2°52. The back covers for the 
high-pressure and low-pressure cylinders are of equal diameter, 
and the front covers of each pair are drilled and tapped for 
indicator attachments. 

The slide valves are of flat pattern, partially balanced ; they 
have Trick steam-ways and are driven by steel buckles. The 
exhaust from the high-pressure cylinders is taken by two 
copper pipes 54in. diameter and ,*,in. thick, which pass inwards 
to a cast iron breeches pipe lying horizontally between the 
upper and lower hinge pins coupling the frames. This pipe 
is bolted by its lugs to the transverse plate of the rigid frame 
and it is connected to the longitudinal main pipe by a loose- 
fitting socket-and-spigot joint surrounded by a corrugated 
metallic bellows pipe held between bronze collars, the yokes of 
which are flexibly maintained by means of two coiled springs. 

Condensation in the iron main pipe—5d{in. diameter—is 
guarded against by an outer sheathing pipe of 8in. diameter. 
Its rear end is supported by a bracket suspended by angle 
irons to the horizontal plating of the front or pivoting frame, 
and its forward end is connected to the low-pressure steam 
chests by a second breeches pipe and by two branching d54in. 
copper pipes. A relief valve fitted to the forked pipe regulates 
the pressure in the receiving pipe. . 

For starting with the low-pressure cylinders live steam is 
supplied by a special cock connecting to a small pipe screwed 
in the fork of the rear breeches pipe’ The exhaust from each 
low-pressure cylinder is conveyed by cast iron pipes of square 
section to a receiver box, and then passed to the blast column 
by an intermediary swivelling pipe 7jin. diameter. Here the 
spherical joints are of bronze, with packing rings of white 
metal, the upper joint being free to slide vertically into the 
base of the blast column, according to the displacements of 
the front truck. The latter pipe is built up in three pieces, 
including an invariable blast nozzle with an annular blower. 
All the butted steam pipes throughout the boiler are pulled 
together on conical bronze washers and supported in socket 
rings. 

Valve gear and motion—There is a set of Walschaert valve 
gear for each group of cylinders, all worked simultaneously 
by one reversing screw. The two gears are coupled by an 
intermediary shaft supported in a forward prolongation of 
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the rigid frame, and from arms on this shaft side rods 
extend backward to the high-pressure bell cranks, while the 
forward bell cranks are connected to the middle cf the same 
shaft by a single central rod, so pivoted in its fork on the 
shaft arm as to permit the necessary radial movement of 
the front frame and its weigh-bar shaft, the weight of the 
lifting parts being counterbalanced by two coiled springs. 
All the motion and valve gear is of steel, and the pistons are 
of iron. The crosshead slide blocks are lined with white 
metal. Oiling the cylinders and valves is effected by 
forced lubrication. To take the discharge of the cylinder 
drain cocks a mutiler is provided to each cylinder. The big 
ends of each connecting and coupling rod are forked, and the 
brasses held up by gib and cotter, the latter being fixed by 
stud screws, while the coupling rod front ends are of box 
pattern. 

Boiler.—The boiler is made up of three steel rings, }}in. 
thick, with lap joints and double-cover strapped longitudinal 
seams. The fire-box shell, of circular top pattern, is stayed 
transversely below the butted joint of the roof sheet by seven 
tie rods of rectangular section pinned to inside palm plates. 
The fire-box back sheets are inclined forward off the vertical, 
and the shell plate is simply stayed longitudinally by a plate 
girder, 233in. deep, riveted above the fire-box crown, while 
the lin. smoke-box tube plate has a similar stay, 23gin. deep 
at the sides, where riveted tothe boiler ring. The fire-box 
sheets are of copper, the sides and crown being of one piece, 
fin. thick, with the corners bent to a long radius. The 
crown is stayed vertically by 152 vertical stay bolts, of 
which those of the first row are expansible. In front of the 
latter the forward end of the crown is supported by a row of 
beaked girder stays secured to the crown sheet by two rows 
of short bolts. The tube plate has thicknesses of lin. and 
gin. The deep ash-pan is provided with a watering pipe for 
damping the hot cinders, and the bottom of the pan is 
fitted with hinged doors for dropping its contents. Belowthe 
pan, and a little above the two rear axles, are half-circular 
shields of iron to guard against heat radiated from the cinders. 
The copper screwed water-space stays are drilled, and the boiler 
sheathing over each hole is also perforated to indicate the 
locality of a broken stay. The circular fire-hole ring is com- 
pletely protected all round by a covering lip, and the fire door 
is made hollow, with a middle partition around which the air 
in passing becomes heated whenever the small register is 
opened to admit air above the fire. The door is opened by a 
lever provided ‘vith a wooden handle, 

A brick arch of exceptionally short length is built into the 
fire-box. The smoke-box ring is jin. thick, with its lower 
circumference lined up by a plate }4in. thick. Its circular 
door is made as small as tube sweeping will permit, and is 
placed very low in the front, so as not more than to just un- 
cover the level spark arrester with which the box is fitted. 
A deflector plate on the door keeps back the cinders from its 
lower shutting edges. On the first boiler ring isa large steam 
dome, into which the 43in. steam column passes through a hole 
in the boiler, excentric to the axis of the dome, and provided 
with a baffle plate. The regulator valve is of the balanced 
cylindrical pattern, and the regulator handle is of the kind 
much used at present on the Continent, being pivoted low 
down on the back of the fire-box, and connected upwards to 
the regulator rod by an oblique link. The handle motion is 
horizontal. The long direct-acting regulator handles reach- 
ing to either side of the fire-box,as used on the G. and 
S.W.R., would apparently answer the same purpose more 
simply, excepting that the handle motion isvertical. The boiler 
dry pipe is made in three sections of 44in. diameter, and 
is carried out through the boiler by a cast iron elbow 
connecting down to the high-pressure cylinders by pipes 
covered up with a casing of rectangular form. The direct 
pull of the safety valves on their springs will be seen indicated 
in the cross section of the fire-box. The chimney is a thin 
iron casting. The accessory fittings are the Westing- 
house brake with blocks acting on the first pair of driving 
wheels in each group. A Haiisshalter speed indicator, 
actuated from the right-hand rear coupling rod, and an 
ordinary apparatus supplying sand to the rear driving wheels 
of the pivoted frame. 

The cab interior is illuminated at night by a large oil lamp 
in the roof, which is of wood. Wooden foot-boards are pro- 
vided to both engine and tender. The weather-board is fitted 
with long sliding ventilators, and seats of bicycle form are 
provided for the enginemen. Between the engine and tender 
the space can be closed by doors. The principal wash-out of 
the boiler is a long mud-cock of bronze in the front water space. 

Frames and wheéls.—The frames are jin. thick, and are 
situated inside the wheels. The wheels are steel castings, and 
their tires secured thereon with safety rings. The leading 
wheels of the front six-wheeled truck are rigid, and their 
position, so far forward of the front cylinders, tends consider- 
ably to prevent side-lash. White metal covers both the faces 
and edges of the leading journal brasses. As previously 
mentioned, the front support beneath the first ring of the 
boiler is a saddle clipped to a transversing frame-brace having 
its radius struck from the axis of the hinge pin, and 
the seating of which is lined with bronze. A second 
saddle at the front end of the rigid frame extension 
secures the boiler at its middle ring, and the fire-box is sup- 
ported on the frame and on side brackets by broad angle iron 
slides. The lateral motions of the front truck are steadied, 
and its steering movements imparted to the boiler with 
moderated violence, by the intervention of two elliptical 
springs, formed of twelve 23in. by fin. leaves, lying sideways 
on each side of the frame, their free ends being coupled by 
transverse rods, while the 13in. camber rods, passing through 
brass-bushed guides, butt against a triangular bracket secured 
below the smoke-box. The weights are distributed on the 
driving wheels by underhung springs, with their ends coupled 
by equalising balance levers 

The tender is of the German model, of great width, carried 
upon a strong framework, to which are attached the 
bogie pin brackets. There are two bogies, with outside 
frames, and central traversing caissons serving to carry the 
universal pivots secured to the lower ends of the bogie pins. 
The upper frame is also supported at the sides—in a line with 
the wheels—by spherical feet resting on slides on the bogie 
frames.. The tank is provided with a float indicating to the 
fireman the water level. Brake blocks are fitted to every 
wheel and operated by hand and by air brake, 

The builders of this engine are the well-known firm, 
J. A. Maffei, of Munich. The engine and tender are painted 
all black, except the wheels, which are painted a vivid red, 
— boiler sheathing is hooped with bands of polished 
steel, 


Dimensions. 


Cylinders— m. ft. in. 
High-pressure .. 0-400 1 3} 
Low-pressure .. 0-635 21 
Stroke of piston 0-630 2 0j 











Motion— 
Piston-rods, diameter .. .. 0-075 a ee 
a extension dia.. 0-060 én) ae 
Crosshead pin, diameter .. .. .. 0-030 eo O 8} 
se = width of connect- 
ing-rod, brass ~~ <s op ae ee 0 8 
Wheels — 
NG. As ae sy 00 4s oe, oo (OED 4 4} 
Leaders .. .. 0-950 84, 
m. in. in. 
Crank-pin seats, diameter andlength -145 x -162 .. 53 x -6R 
Crank-rod pin, diameter and length -135 x- 86 .. 5yyx = 8 
Connecting-rod pin, dia. and leugth -115 x-105 ..  -44 x «+44 
Coupling pins, forward wheels, seats -090 x-165...  -34 x 64 
Va Pe =e pin -090 x -030.. 3h x 8 
Driving axles, journals, and wheel ft. in. 
seats, diameter ae -. 0-180 Fate 
Driving axles, length of journals 0-180 0 Ts 
” »» Wheel seats 0-171 0 6; 
Leading wheel, axle, diameter.. .. 0-145 O 548 
= journals and wheel 
sents, diameter .. .. ss -« «+ 0155 0 6 
Leading wheel, journals, length 0-250 0 
a seats, length .. — 0 64 
Width of tires.. bad Sh. ene teat ee 0 53 
Wheel base of each truck, rearward 1-730 5 8h 
” 9 orward .. 4-025 138 2 
Between trucks .. ‘ 2-445 8s 0 
Total wheel base ..  .. 8-200 26 10) 

Total length of locomotive 10-627 84 10} 

» width se 3-050 10 0 

Frames — 

Hinge pins (upper), diameter ... .. 0-100 0 4 
* <e ength 0-27 0 108 
5 (lower), diameter .. 0-090 0 34 
» ne length 0-230 0 9 

Boiler— atm. Ib. 

Pressure .. 15 2204 
m. ft. in. 
Barrel, in dia., largest rings 1-500 411 
Axis from rail re <A 2-650 8 th 
Tubes—(227) iron, copper ends. 
Length between tube plates 4-30) 14 1} 
Heating surfaces— m?. sq ft. 
Fire-box ° 11-9 127-3 
Tubes 145-6 1557-9 
MOE del oe 06) 30. 00. 0 157-5 1685-2 
Grate area.. aT a oe 2-65 28-3 
m. ft. in. 
Chimney diameter, minimum .. 0-380 1 8 
* maximum ., 0-440 1 5} 
os cap from rail.. 4-271 14 0 

Weights— Tonnes. Tons. 

Mingine, erapty. 4. ss 6s te te 60-5 59-5 

i aie 67-0 66-0 

Adhesion ee ee 56-0 55-0 

‘Iractive effort, theoretical. . 11-2 1-0 
Te nder. 

Wheels— m. ft. in 
Diameter .. oe 1-005 3 3 
Truck bases a, as (se che ate 5 8% 
Between trucks .. .. .. «. «- 1500 » eae 
Total base .. sa, ws «> oe - 16 43 

Length oftender .. .. .. .. «. 7-885 24 2} 

Width of tender... .. .. .. 8-105 10 23 

m*, galls. 

Water capacity .. 18 ‘ 3960 

kgs. tons. 

Coal capacity . 6,000 5-9 

Weight, empty .. 20,700 20-4 

» lowed .. 44,7 44-0 
Engine and Tender, 
m. ft. in. 

Wheel base, total -» 15-400 «2 6 

Length over buffers .. + 18-007 - 59 Of 

Tonnes, Tons. 
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Although the extensive adoption of the Mallet engine for 
given conditions is of itself a sufficient indication of its prac- 
ticability, it may be of interest tomention the objections some- 
times brought forward on the Continent against the system of 
separating the coupled wheels into two independent groups by 
those who favour the employment of a single pair of cylinders 
with a special mechanism for coupling together the two 
groups of wheels, as obtains, for instance, with the Hagans 
and with the Klose locomotives. These objections apply to 
an alleged loss of adhesive power by the complete division of 
the two groups of wheels; while for the full-coupled engines 
it is said that an adhesion weight respectively of seven 
times. six, or even five times the tractive effort is sufficient, 
without slipping, under normal atmospheric conditions. 

Subdivision of the c upling would, apparently enough, give 
rise to chances for slipping to which all-coupled engines 
would not be susceptible, yet in practice the Mallet engines 
have with loads of 1000 tons, on the Bulgarian State Rail- 
ways, given an adhesion of 1—4°9 the tractive effort; while 
on the Hungarian Railways with loads of 325 tons on long 
gradients of 1 in 40, the coefficient attained—even though 
the indicator showed the engine to be improperly regulated, 
the low-pressure cylinders, exceeding by 15 per cent. 
power exerted by the high-pressure—was 1—6°8. As a 
compound engine, it is one of the simplest of machines, all 
classes having only one reversing gear, a live-steam auxiliary 
pipe, and one single exhaust—with the notable exception, 
however, of the Belgian State Railway tank engine previously 
mentioned, which has independent expansion screws. As 
concerns the joints in the frames and in the steam pipes, no 
trouble, it appears, ever occurs as the locomotive is now 
arranged. On the other hand, according to experiments 
made on the Corsican railways, this engine, by reason of 
the duplication of its working parts, is remarkably economical 
in its wearing, and averages, for repairs, 64d. per ten miles, 
or 24 per cent. lower than other engines employed at the same 
work, and 14 per cent. below that of the most easy-wearing 
of the ordinary locomotives. These engines are giving good 
results also in climates of such low temperatures as Switzer- 
land and Russia, and on one of the Swiss lines they attain 
the greatest altitude reached in Europe by any simple- 
adhesion locomotive, or even by any system of line that is 
in use the whole year round—that is to say, 5400ft. On this, 
the Landquart metre-gauge railway, are long inclines of 1 in 
22, and curves of 327ft. radius. 

Of the present engine, originally destined for the Bulgarian 
State Railways, but afterwards purchased for those of Bulgaria, 
we have so far no account of the results obtained; but as 
some indication of the kind of work done with this type of 
locomotive, we may quote the following details of trials on 
the Black Forest railways, which we purposely give in 
metrical measure for the sake of the easier comparisons 
possible with decimals : — 

The Baden engines have 1°96 square metres grate area; 
fire-box heating surface of 10°36 square metres, and tube 
surface of 127°55; or, in total, 137°91 square metres. The 
cylinders have diameters of 39 and 60 centimetres, with 
piston stroke of 60 centimetres—the ratio of the cylinder 
volumes being 2°37. Empty, the engine weighs 50°200 kilos. ; 
loaded, 56°150 kilos. Its six-wheeled tender weighs, with 
14,800 litres of water, and 5000 kilos. of coal, 33,300 kilos. 
Total weight, 89,450 kilos. The line—Hausach-Sommerau— 
on which the trials took place, has a length of 33,600 metres, 





with a difference in height at either extremity of 590 metres, 
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or an average of 16°6 per 1000, with a maximum of 18-9 
(Lin 53). The curves, of which the shortest in radius js 
1300ft., cover half the distance. The load behind the engine 
was 277°9 tonnes, composed of 28 trucks with 57 axles, The 
speed averaged was 18-1 kiloms. per hour, stoppages deducted, 
The power, in horses, developed was 921 maximum, and 497 
minimum, and the tractive efforts 8260 kilos. maximum, and 
6310 kilos. minimum, This gives a mean effort of 21-3) 
kilos, per tonne for the whole train, or deducting for gray ity, 
4°91 kilos. on the level. The consumption per horse-power 
was 1:21 kilos. for fuel, and 9°77 kilos. for water, or an 
evaporation of 81 kilos. of water per kilo. of coal. On the 
average 272 kilos. of coal were consumed per square metre of 
grate area, producing 30°9 kilos. of steam per square metre of 
heating surface—these figures referring to the average of work 
done. With the normal cut-off of 55 per cent. for the high- 
pressure cylinders, and 60 per cent. for the low-pressure, the 
effort of the first was 1:04 mean to 1:07 maximum, as against 
1 for the second pair, or practically equal. 

One of the same type of engines was put on the Hdllenthal 
line, on which there are inclines of 1 in 18 provided with a 
rack-rail, and with a load of 80 tons behind it, the speed 
made thereon was a little over nine miles per hour, the 
tractive effort being 9:2 tons, and the coefticient of adhesion 
1—5'9. 








A NEW MAGAZINE RIFLE MECHANISM, 
On Monday last we were invited to attend a trial at the 
Staines ranges of the Metropolitan Rifle Range Company, 
Limited, of a rifle with a new breech and magazine mechan- 
ism. This mechanism is the invention of an Australian, 
named John Hylard, and the rifle which was tried—the only 
one which has at present been produced—has been developed 
and manufactured by Thomas Bland and Sons, of King 
William-street, Strand. It presents many points of difference 
from the mechanism of the existing service weapon, and it is 
claimed that in every particular it is better. The following 
are the principal points of difference :—Coiled springs are 
entirely done away with; the striker for exploding the caps of 
the cartridges is hit by a hammer, and has an exceeding small 
travel; the cocking is brought about by the first operation of 
opening the breech, j.e., by moving the bolt lever to a vertical 
position, the result of this being that the action of pushing 
the bolt back and closing the breech requires practically no 
force ; the cartridges can be dropped into the magazine all at 
once from the hand and need not be put in one by one, and 
the upward pressure from the bottom of the magazine is 
brought about by means of a lever actuated by a flat spring, 
and not as in the Lee action by a spring under the plate on 
which the cartridges rest. Moreover, the magazine can be 
filled from a special form of clip bandolier, also the invention 
of Mr. Hylard; there are two safety devices to prevent the 


cartridge being fired unintentionally. These appear 
to us to be the chief points of difference between 
the two mechanisms, but in a future issue we pro- 


pose giving drawings of Mr. Hylard’s weapon, and shall 
then be able to point out further differences. In outward 
form the rifle when completed and fitted to an ordinary 
Enfield -303 barrel, differs from the service Lee-Metford, cr 
Lee-Enfield rifle, in that the magazine, though it holds seven 
cartridges, projects but little below the wood of the stock, 
certainly not enough to get damaged by a blow, It has a 
detachable bottom, too, which can readily be removed for 
cleaning purposes. The actual action of the bolt is similar 
in each case, i.e., a turn to the left and a pull backwards to 
open the breech, but in the Hylard mechanism it is claimed 
that the lugs are much more solid, and that in consequence 
there is less recoil noticed by the firer. We do not propose, 
at the moment, to go further into the detail of the mechanism, 
Our description will be much more clear when our readers 
can have the drawings in front of them. We will therefore 
proceed to describe the experiments which we saw tried, _ 
Associated with Mr. Hylard in his English patent is 
Colonel E. G. H. Bingham, R.A., who had certainly obtained 
one of the very best exponents of the new weapon in 
Armourer-Sergeant Fulton, of the (ueen’s Westminstcr 
Volunteers—one of the best-known shots in this country, 
besides being a mechanical expert in everything pertaining to 
rifles. The service weapon, against which the new arm was 
tried, was manipulated by a sergeant-instructor, a man pre- 
sumably well acquainted with the rifle. In the first test ten 
rounds were to be loaded singly and fired from each weapon, 
aim being taken at a bull’s-eye, 1ft. in diameter, on a target 
4ft. square, placed at a distance of 200 yards. The kneeling 
position was adopted. From the Hylard rifle, in the hands 
of Sergeant Fulton, ten rounds were fired in 60 seconds, and 
7 oull’s-eyes and 3 centres made—a total score of 37 out 
of 40. The Lee-Metford, fired by the sergeant-instructor, 
only sent down 9 shots in the same time, one of these 
being a miss, and the hits made being one bull’s-eye and 
7 outers—a total score of 18 out of 36. We are inclined to 
think, however, that in rapidity of fire when the cartridges 
are loaded singly, there is not much to choose between the 
two weapons, for we elected to fire ten rounds with 
each to see how they compared, and, asa fact, we sent down 
ten rounds with the Lee-Metford in 52 seconds, as against 
ten rounds in 62 seconds with the Hylard. The score in the 
latter case was, however, considerably superior to the former, 
which meant that with the Hylard a greater length of time 
had been given to aiming. Had this greater time been taken 
in aiming with the Lee-Metford, then we do not think that 
either would have had the advantage. 

When, however, it came to a trial of magazine firing, the 
differences were much more marked. The first test was for 
each rifle and magazine to be empty, and for twenty rounds 
to be fired using the magazine. In the case of the Hylard, 
the Hylard bandolier, in which the cartridges are held in clips 
containing five each, was used; with the Lee-Metford, the 
service pouch. The magazine in each case was filled four 
times, five cartridges being put in each time. In the result, 
Sergeant Fulton, with the Hylard, made 7 bull’s-eyes, 11 
centres, and 2 outers, or a score of 65 out of 80, in 1 minute, 
45 seconds. The service rifle obtained 6 bull’s-eyes, 7 inners, 
and 6 vuters,and 1 miss—a total of 57 out of S0—in 2 minutes, 
57 seconds, or 1 minute 12 seconds longer. In another 
similar trial, a start was made with the magazines full, the 
Hylard being afterwards loaded from the Hylard clip 
bandolier, and the Lee-Metford from the service canvas 
bandolier with the cartridges pushed as far ‘‘ home ” as they 
would go. The Hylard fired the twenty shots in 1 minute,, 
16 seconds, and made 8 bull’s-eyes, 7 inners, and 5 outers, a 
total of 63 out of 80. The Lee-Metford fired the twenty 
rounds in 3 minutes, 10 seconds—1 minute, 54 seconds longer 
—and made 2 bull’s-eyes, 5 inners, and 13 outers, a total of 





49 out of 80. We should have liked to have seen am 
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exchange of weapons made, and to have seen what difference 
the change would have made, ‘t time did not per- 
mit of this, and, in any case, the discrepancy between the 
two could not have been totally done away with. The fact 
remains, therefore, that the Hylard mechanism used in 
connection with the Hylard bandolier permits of much more 
rapid magazine fire than is possible with the Lee-Metford. 
ie Whether or not the advantages of this are counterbalanced 
by the disadvantages—waste of ammunition, &c.—it is not 
for us, but for military experts to say. We can but testify to 
actual performances, and we should say that, taking it all 
round, the Hylard rifle fired by an expert is, as nearly as 
possible, twice as quick in magazine fire up to twenty shots 
as the service weapon also fired by an expert. 

We mentioned above that the bolt is 
“ home.” 





taking the rifle from it. 
shots could be thus fired in 30 sec. and a score of 
out of 40 obtained. This exhibition must have been a 


weapon. It may here be mentioned that the Hylard rifle is 
five ounces lighter than the Lee-Metford. 
A trial was also made to see how long it took to fill the 


Fifty rounds were given to each man. The Hylard was filled 
in 2 minutes 30 seconds, and the service bandolier in 
2 minutes 40 seconds; but in the case of the latter the car- 
tridges were not all “ home,” and we are informed that unless 
they are pressed right “‘ home,” they are liable to jump out 
when the person wearing the bandolier is riding on horse 
back. The stiffness of the service canvas bandolier would 
have necessitated a considerably greater length of time to 
ensure each cartridge being pushed right in to its rim. The 
Hylard bandolier reminded us of that used with the Mauser 
In the former, however, the clips are not thrown away, but 
remain fixed to the strap and ready to be again filled with 
cartridges. 








Hypraviic Horrer DREDGERS.—Two hydraulic hopper dredgers 
have recently been ordered by the United States Government for 
Meroving, Cumberland Sound, and the south-west channel of the 
Mississippi delta, The Cumberland Sound dredge will be of wood, 
200ft, long, 40ft. beam ; frames of oak, and planking of Georgia 
pine. It will be propelled by a single screw, driven bya compound 
pros engine, with cylinders 22in. and 44in. diameter and 30in. 
be two centrifugal dredging or sand pumps, 1Sin. diameter, with 
open-side runners, and curved blades covered with renewable steel 
plates. Each 
engine of the 
and 18in, 
charging 85 cubic yards per minute against a head of 14ft. When 
ss dele at 200 to 250 revolutions, each pump should raise and 
x = into the bins 10 cubic yards of material, when working in 

i t. of water. The ee dredger will be of steel, 270ft. 

mn 47}ft. beam, 23ft. moulded depth. Thetwo pumping engines 

will be of the centrifugal type, with 20in. suction, capable of 

a heng and discharging 95 cubic yards of water per minute against 

a head of 16ft. The ~— have four blades, and run at 200 to 220 

revolutions per minute. - Each pump will be driven by a compound 

and Smee direct marine engine, with cylinders 16in. 

I ~~ diameter, and 20in. stroke. The dredger will be pro- 

= wi by twin screws, each driven by a compound condensing 
Peo “hee, Derma vines + - bi diameter and 30in. 
aati wi supplie 8 ilers, 134ft. 
diameter and 12 Bos pp y four Scotch boilers, 134ft 





marine type, with cylinders 14in. and 26in. diameter, 
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quite easy to push | 
It is claimed that because of this it is possible for | 
a man to fire a number of shots from his shoulder without | 
Sergeant Fulton showed that ten | 

24 | 


tremendous strain, and it was not attempted with the service | 


Hylard bandolier, as compared with the service article. | 


Steam will be supplied by two Scotch boilers. There will | 


pump is driven directly by a compound condensing | 


stroke. The pumps are to be capable of raising and dis- | 





FRENCH CRUISER JURIEN DE LA GRAVIERE 





THE FRENCH CRUISER JURIEN DE LA 
GRAVIERE. 





| the additional horse-power. 
| owing to faults in her lines, the Hyacinth is not much of a 


Tue Jurien dela Graviére is an improvement upon the | 


Guichen and Chateau Renault, with which THE ENGINEER 
has already dealt. By improvement we mean that she is of 
the same general type, but smaller than the Guichen, which 
has been considered too large and too lightly armed for her 
work. The latter carries two 6:4in. and six 5:4in. guns on a 
displacement of 8277 tons; in the Jurien de la Graviére 

| eight 64in. pieces are carried on a displacement of 5500 tons. 
The chief interest of the ship is, however, in comparison 











with British designs, and we have therefore selected the | knots behind what the French cruiser will do on trial. We 
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Hyacinth, which is the nearest vessel we have to her in date 
and displacement. The following are the particulars :— 











| Nationality .. ne French British 
ee ee . Jurien de la Gravitre Hyacinth 
Displacement, tons .. 5500 5600 
Length, feet .. . 440 850 

9 i” Se erm 485 54 

| Draught, feet .. .. .. «- 22 (mean) 22 (mean) 
Indicated horse-power 7,000 10.000 
Nominal speed .. .. 23 knots 20 knots 

| 4. as 0c ee Three Two 
Boilers .. .. Guyot |Eighteen Belleville 
Armament .. Eight 64, 45 cals; |tleven 6in, eight 


twelve 6-pdrs. 3in., six 3-pdrs. 
Two 


| Torpedo tubes (submerged) .. None 
| Torpedo tubes (above water) . Two None 
| Protection toguns .. .. . Shields Shields 
| Protection, water-line deck .. 8in. of cellulose Siu. 
| Complement .. .. .. .. 511 | 450 
| Machinery .. -- «| ‘Three sets vertical (four-cylinder triple 
| |  triple-expansion | expansion 
| Coal(normal) .. eo oe 600 tons | 500 tons 
Coal (maximum) 900 tons | 1100 tons 





These figures indicate how vast are the differences between 
the ships—the British one relatively short and broad, the 
French long and narrow. This, of course, entails better 
stability and maneuvring power for the Hyacinth, better 
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speed for the Frenchman by sheer virtue of form apart from 
We know, too, that, presumably 


flyer, and not able to make her proper speed. The Jurien de 
la Graviére has not yet made her trials, but there is no 
reason to suppose that she will fail to make her 23 knots, un- 
less the machinery prove defective, and she may very well ex- 
ceed it. The Hyacinth class are not brilliantly successful ships 
by any means; the Jurien de la Graviére, on the other hand, 
promises to be so—yet for war purposes we must assert that 
the Hyacinth is far and away the better ship. We admit 
that the Hyacinth is perhaps not merely three but four 


ee 


admit that she would have great difficulty in attempting to 
catch the Frenchman, and that her guns are altogether in- 
ferior in penetration. But—bad form though it be to see 
superiority in British productions—we assert the practical 
superiority of the Hyacinth. And we do it for the following 
reasons. 

The primary duty of a warship is to fight. She may be 
designed to chase the tramp or the liner, to scout, to chase 
torpedo craft, to do anything; but in the day of war “ powder- 
burning ’’ will be her ultimate object. Evasion is beautiful 
in theory, it will never work in practice, it never has worked. 
If two ships sight each other they will—if of equal size— 
fight, whether designed to fight or not, whether ordered to 
abstain or not. It is human nature; it is also human neces- 
sity. French officers are brave, and in the war of the future 
if the Jurien de la Graviére meets the Hyacinth, and acting 
on orders turns to run, a single taunting signal will at once 
destroy her superior speed, so far as running away is con- 
cerned. It always did in the past, and it always will. 
Human nature, as we have said, necessitates. It will abso- 
lutely ruin the Frenchman’s crew if they are made:to run 
from a British ship of thesame size. The moral effect.of such 
a thing would permeate the whole French navy. Geniuses 
on shore, seeing clearly the theory involved, may order flight, 
but practical sailors will never obey it. We believe in the 
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Hyacinth, the 450 men aboard her will believe in her; but 
the 511 on board the Frenchman will be every whit as con- 
vinced that theirs is the better ship. 

Let us trace out the probable issue of the fight. The 
advantages the two rival ships may claim are as follows— 
superior penetration of the French guns being totally 
valueless :— 


BRITISH. 
Handiness. Speed. 
Superior gun fire. Rather better rate of fire. 

It is a pretty and even match. The better captain and the 
better crew will be those who will win. For comparative 
purposes we must, however, assume absolute equality in this 
respect. 

Now the broadside fire of the British vessel reduced to 6in. 
units is 7 and a tiny fraction; that of the Frenchman some- 
thing under 6. The Frenchman has electric hoists, and may 
so neutralise this by a more rapid fire, which, however, the 
Briton may meet—is certain to meet—by collecting a heap 
of ammunition around each gun. It is a dangerous risk, but 
it will have to be taken. For this reason, we do not give the 
British vessel much, if any, advantage for her superior fire ; 
steaming side by side, the two will annihilate each other— 
assuming equally good gunnery—at about equal rates. Nor 
are we disposed to claim much for the submerged tubes of 
the Hyacinth. Honestly, we have no certainty that it will 
be possible to work them; the gun, we fancy, will be the first 
factor and the last. 

Now the advantage of speed is to be able to get in the most 
satisfactory position for using the gun. The ideal position 
with protected cruisers is—as it was a hundred years ago— 
a raking one. The raked cruiser will be the defeated one— 
once raked she will be of no further use for fighting. Speed 
can enable a ship to rake; but there is something else that 
can enable her to do so still more, and that thing is handiness. 
Hence, we hold the Hyacinth to be the better ship because 
she is, of the two, more likely to rake than to be raked. 

This, of course, is a practical asset; on paper it does not 
show, because the kind of critic who lets himself loose against 
British designs is not usually sufficiently equipped to realise 
that a ship 350ft. by 54ft. must have an infinitely smaller 
turning circle than one 440ft. by 483ft. He sees 20 knots 
— 23 knots, 6in. guns against 6°4in., and that is enough 

or him. 
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ELECTRIC TRACTION ON THE UNDERGROUND 
RAILWAY. 


WueEn the Court resumed its sittings on Tuesday, 

Mr. Cripps, K.C., opened the case on behalf of the Metro- 
politan Railway Company. In so doing, he observed that he 
thought it was already sufficiently obvious that on some nice 
points of electrical science and electrical working there was 
great conflict of evidence. He pointed out that in regard to 
the underground railways affected by the inquiry, the Metro- 
politan Railway Company was not only the predominant 
partner, but was a solvent concern. ‘Therefore he urged 
that the argument as to the difficulty of raising money from 
the public for an untried system of traction ought not to be 
used to the detriment of the company’s proposals. He pro- 
ceeded to ridicule the description of the polyphase system as 
‘‘ untried,” and said that not only had it been recommended 
by the experts appointed to make inquiries on behalf of the 
two companies, but it had been recommended by the joint 
advisory committee. He went on to observe that there was 
no doubt the system would have been adopted but for the 
intervention of Mr. Perks and Mr. Yerkes, who, having 
obtained a controlling power in the District Railway Com- 
pany’s concerns, favoured what he would describe as the con- 
tinuous system. But for them that inquiry would not have 
been held. 

The President: Mr. Perks admitted that he was the dis- 
turbing cause, but on the Sth of May you had a second 
disturbing cause in the Board of Trade. You would have 
had to overcome the “ grave doubts” of the Board of Trade 
as expressed in their letter. 

Mr. Cripps: Undoubtedly if we do not justify the electrical 
part of the case on account of speed and safety, then our 
system is not to be adopted. Mr. Cripps proceeded to deal 
with the contract entered into between the District Railway 
Company and the Traction Company, by which he said 
the latter secured to themselves £20,000 a year, which was to 
be a charge having priority over all other charges except 
that of rent. In fact, the District Railway Company would 
have to find money for expenditure over which they 
would have no control, and if they failed to find it, the 
concern would be delivered over to the Traction Company. 
The overriding impropriety was that, under the contract, 
Mr. Yerkes and his American friends, who had a controlling 
interest in both companies, would control as identical what 
ought to be opposing interests. In regard to the purely 
electrical questions involved in the case, he said that the 
three-phase system had had ample experiment to prove that, 
from the practical point of view, as well as the scientific view, 
it could be trusted. In regard tothe continuous current, the 
danger arose from the accessibility of the contact wire, because 
it was necessary to have a bare wire or bare rails upon the 
same level as the surface level of the rails. He admitted 
that there was always an element of danger to be accepted in 
all systems of traction, but said that when the question of 
safety was being considered, as between the two systems, the 
first matter that should be borne in mind was the possibility 
of putting the contact wires in an inaccessible position. 
That could be done by the polyphase system, but it could not 
be done in regard to the direct-current system. 

The President: There is no difficulty in having overhead 
wires in connection with the continuous system, is there ? 

Mr. Cripps: Yes, there is in this case, because of the size 
of the tunnel. Proceeding, he said that in regard to the 
probability of breakdowns and the continuity of traffic, there 
was not any advantage which one system had over the other. 
Dealing with the question of speed, he said that the alter- 
nating motor-could be geared up to practically any speed 
that was desired. But, for economical working on the Inner 
Circle Railway, it was estimated by Messrs. Ganz that the 
best way was to gear the motor up to twenty-five miles an 
hour. Unless it was to be used at a greater speed than 

that, there would be a loss in gearing it up to a thirty miles’ 
speed. The alternating motor ran naturally at its syn- 
chronous speed, up-hill or down-hill, until the current was 
cut off at the right moment. With the trains of the poly- 
phase system there would not be the slightest difficulty in 
stopping, on an emergency arising, within the same limits as 
pertained to the direct current. Then on the question of 





cost, there was a strong difference of opinion and a wide 
margin. He urged that six or eight sub-stations would be 
required for the 240 trains per hour, instead of the four, which 
it was estimated would themselves cost £80,000. Then, to 
the estimate given to the District Railway Company for con- 
tact conductors, a sum of £15,000 would on to be added for 
copper feeders, making a total there of £87,000. Thus the 
cost of equipment for the continuous-current system would 
be between £207,000 and £247,000. This was £150,000 in 
excess of the cost of equipment estimated under the poly- 
phase system. Then, too, the alternating current would 
give a saving in working expenses of £15,000 annually. 
It was estimated that there would be a leakage of 13 per 
cent. more in the continuous-current system than in the 
alternating system. That meant that to give the same power 
on the motors 113 would have to be generated in the former 
system against 100 in the latter, and there was the additional 
cost of coal for this purpose to be borne in mind. It had 
been stated that the power factor on the alternating system 
was so low as ‘7; as a matter of fact, under the proposal it 
was ‘82. Taking this, he said that they could produce the 
same power as their opponents for several thousand pounds 
less annually. Another saving that was to be effected was 
that by the alternating system personal attendance in con- 
nection with rotary transformers would be avoided, and this 
related to no less than £2500 per annum. It was reckoned 
also that in wear and tear the alternating system would be 
less expensive than the continuous-current to the extent of 
£4500 per annum. The system of wire attachment proposed 
by Messrs. Ganz had worked exceedingly well. The difficulty 
of working it on the underground system in London was in 
connection with problems arising from triangular systems of 
railways such as that at Aldgate. These, however, could be 
overcome in the following way :—While the motor on the 
front car was running past a break of about 50ft. of wire, 
there would have to be a reversal from the positive to the 
negative, and the momentum of the train would carry it over 
the distance. Nothing could be more simple, and the shock 
to the train would not exceed that caused by the buffers 
running together when an ordinary locomotive was starting 
or stopping. 

Mr. Otto Blathy, the manager of the electrical works owned 
by Messrs. Ganz at Buda Pesth, was then called to give evi- 
dence. He said that the firm’s experience of the three-phase sys- 
tem was quite sufficient to enable them to solve the problem of 
electrical work on the Inner Circle. The problem before 
them was that it would be necessary to have forty trains in 
continuous operation, and that meant 620 train miles per 
hour. They proposed to have trains of six cars, of which the 
first and last would be motor cars. There would be eight 
motors—four primary motors, which alone would be supplied 
by the 3000 volt, the others being secondary. For working 
these they wanted three conductors, one by the rail and two 
overhead. The reason for the non-success of the system in 
America and elsewhere until Messrs. Ganz took up the matter 
was that the cascade cable would not act except when the 
motors had very high power factor, and that previously 
ordinary polyphase motors had been used. The power factor of 
commercial motors was anywhere between 85 and 90 per cent. 
In regard to the motors which would be used for the Inner 
Circle, under the scheme, the main motor would be 924 per 
cent., and the secondary motor 94 per cent. It was, he said, 
the power factor of the secondary motor that was the principal 
matter. The recuperation was about 30 per cent. of the total 
energy supplied to the train on starting. Very long bearings 
would be supplied to the trains, and experience had shown 
that the length of the life of bearings was increased by their 
length in construction. An important point in the con- 
struction of the motors was that the three slip rings were 
outside the bearings, and were enclosed in separate boxes. 
That gave the advantage that the carbon dust was excluded 
from the motor and prevented from forming a paste by mixture 
with the oil which would be an elernent of danger. 

When the arbitration was resumed on Wednesday the 
witness was further examined. In the course of his evidence 
he said that acceleration depended upon the pulling power of 
the motor. The Ganz motors would give 1200 horse-power, 
with the cascade it would be something less—about 1080. 
It was desirable to accelerate as soon as possible, especi- 
ally on short-distance journeys. The motors to be used 
would have a maximum speed of 35 miles, and the acceleration 
would be 2° 2ft. per second. By the Ganz system there would be 
only a loss of 44 per cent. of electricity, as compared with 
from 17 to 19 per cent. in their opponent’s system. That 
meant that there would be a considerable saving of expendi- 
ture in connection with working; in fact, while the amount 
of current sent through the feeders would be about the same, 
the generating power of the other system would be about 
13 per cent. less. 

It was arranged that the further evidence of this witness 
should be postponed in order to enable that of Mr. Kapp to 
be taken. 

Mr. Kapp, who said that he was lecturer on electrical 
engineering at Birmingham, and was the author of some text- 
books on the subject, gave evidence drawn from his practical 
experience of three-phase motors. The tendency abroad was, 
he said, to use multiphase motors not only for stationary 
work, but for heavy railway work. He based that expression 
of his opinion upon the fact that the two leading firms of 
German manufacturers who had formed an association with 
German bankers for the purpose of studying the working of 
heavy railways had, after devoting a large amount of money 
to experiments, decided that nothing else but multiphase 
motors would do. The experiments had, he said, been carried 
out on a line provided by the German Government for the 
purpose. 

The President: Is that the line we have heard of upon 
“ame it is intended to have trains running at 120 miles an 

our? 

The witness: Yes, it is a military railway. 

The President : That seems rather remote for the purpose 
of a railway to be used at twenty-five miles an hour with 
frequent stops. 

The witness; It was desired to get great power, and the 
only method was two alternating currents. Proceeding to 
make a comparison between the direct rotary system and the 
system adopted by Messrs. Ganz, he said that the amount of 
energy to be put out from the central station would be more 
in the continuous system than in the other to the extent of 
7°3 percent. A heavier conductor would be required for the 
continuous current. As to plant, if rotary transformers were 
used, it would be necessary to have attendants to look after 
them, and something must be written off every year for 
repairs, for it was that portion of the machinery which 
required most care, and which generally cost most under 
that head. In regard to the so-called skin effect, and par- 
ticularly of the conductor being of the kind proposed by 
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Messrs. Ganz, there would be a large amount of extra 
resistance, so that the current could only be carried by a 
large drop; but he had examined the Metropolitan Railway 
Company’s system, and calculated that in the worst places it 
was only three volts. Contact rails were not dangerous in 
the ordinary way, but in a tunnel they were dangerous to 
platelayers and others. Then there was the risk of floodin 

upon the District Railway, the effect of which would be the 
stopping of the traffic if such rails were used. Further, it 
would also be necessary to keep the line clear of snow and 
ice, which might be difficult in the open portions of the line 
He had ridden on a three-phase motor up to 10,000 volts. 
intended for frequent stops. The object was to show that 
it would work with high acceleration. The sparking was the 
blue spark, and there was no burning. A similar experiment 
was tried with the continuous current, but it was not con. 
tinued very long, for fear of burning out the wires. He 
had visited the Valtellina line to report upon it. The highest 
speed recorded was 403 miles per hour, and when the cascade 
was put on there was less jerking motion than was produced 
by the Westinghouse brake. He made one run specially to 
test acceleration, and with a car weighing 54 tons, found the 
increase of speed per second ‘456 metre per second slightly 
over a foot and a-half per second—to °555 metre per second 
per second. Onthe Metropolitan Railway they would have 
an acceleration of 0°78 metre per second per second up 
to the point when they switched over to the single, 
When they got to the single they would have an accelera. 
tion of 1°47ft. per second per second. Taking the two 
together, the average would be more than 1°5. He had 
made special experiments to determine whether there was or 
not somewhere a loss of energy which could not be accounted 
for. He found by the performance of the car that the supply 
of energy shown was 21,960 kilogram-seconds. The energy 
calculated by theory would be 22,200 kilogram-seconds, 
Applying the results of his experiments to the schemes for 
the Inner Circle Railway, he came to the conclusion that there 
would be a considerable saving of current by the use of the 
Ganz system, and that that system would prove thoroughly 
efficient. As to the motors to be used, the draw. bar pull was 
14 tons, the maximum current at the start was 219 am. 
péres, which was under the limit he considered safe for spark. 
ing. When they were running single it was less, being 211, 
and when they were running full speed it dropped to 
28 ampéres. The average power factor was ‘892. The mean 
power during the run was 164 kilowatts, the maximum being 
about a thousand. 

In cross-examination, the witness said that his calculations 
had been made upon the basis of drawings of the motors it 
was proposed to use. There would be no danger in leaving 
the transforming stations unattended, for if a wire broke the 
traffic would be maintained by the other two currents, and 
the broken wire would be dead. He had for years been 
accustomed to leave six stations with 75 horse-power 
machinery unattended, beyond periodical visits for inspec- 
tion and oiling, and nothing had ever gone wrong with them. 
With regard to liquid rheostats, they had been used for thir- 
teen years for stationary purposes, and had been recently 
used for moving cranes. They had been tried with other rheo- 
stats on the Berlin railway, already referred to, and it had 
been decided that the solid rheostat was impracticable 
there. 

Re-examined: The cascade was an invention which did 
for the alternating current the same, and a little more, as 
was done for the continuous-power system by the series 
parallel. 

The Court adjourned. 


The arbitrators again sat on Monday morning. 

Mr. Blathy recalled, continued his evidence. He reasserted 
his absolute confidence in the safety device for preventing 
the fall of the overhead conductor in case of breakage, and 
proceeded to state in rind to questions from Mr. Wallace, 
K.C., that although, undoubtedly, there was a greater element 
of danger in a current of 3000 volts potential than one of 
500 volts, the effects of each varied according to circumstances. 
Death had resulted from shocks of less than 500 volts—one 
case, indeed, having occurred of a workman being killed by a 
120-volt’ direct current. On the contrary, shocks from 
alternating currents of very high potential had been 
sustained without injury—he himself had taken a shock 
from a 2000-volt circuit. Where the current was controlled 
by a safety device of the pattern proposed, the conductors 
being of so substantial a character that breakage was a prac- 
tical impossibility, a 3000-volt circuit would be, he considered, 
no more dangerous than one of 550 volts. He had made a 
series of calculations bearing upon the amount of energy re- 
quired for trains running on the Inner Circle, and on the basis 
of readings made on several test runs, he estimated the mean 
energy at 70°26 watt hours perton-mile taken on the trolley for 
acontinuous run of fifty minutes. With regard to the compara- 
tive cost of the two systems, he assumed, in the first place, that 
the amount of current supplied from the generating stations 
would be equal in each case, and that the expenditure upon 
the electrical output of the trains would be approximately 
similar, this applying also to weight in both instances. It 
was therefore necessary to compare the cost of only the sub- 
stations, and the conductors proposed for each system. 
Counsel for the District Railway Company had given no 
information regarding the size of conductors to be employed 
for working a 24-minute service, but assuming that, under the 
provisions of the British Thomson-Houston Company’s tender, 
four sub-stations would be installed on the calculation of 240 
train-miles per hour, ke estimated that ona basis of 620 train- 
miles per hour—the calculation for the extensions—it would 
probably be expedient to employ seven sub-stations. Under 
the Thomson-Houston tender the cost of each sub-station 
would be £20,000, and of seven £140,000. If the Inner Circle 
were thus worked with seven sub-stations serving the whole 
of the system, it would be useful to increase somewhat the 
section of the contact rails, and to substitute a 1001b. rail for 
one of 801b. The cost of this would be, approximately, 
£80,000, making a total for a system of rotary converters of 
£220,000. In respect of the Ganz tender, the cost of the 
line equipment would be £35,000, with overhead conductors, 
exclusive, however, of the installation of the safety device, 
which, for the Inner Circle, would work out at £5000 extra. 
If, instead of the overhead conductor, a light steel rail of the 
type to which he had referred were adopted, the cost would 
be £45,000, and adding that of the transformers, £80,000. In 
the case of sub-stations or overhead copper conductors, the 
cost would be £75,000, so that a saving would be effected, 
as against a system embodying rotary converters, of £145,000, 
and as against the steel rail system of £140,000. With one 
station for every mile of track on the extensions, a transformer 
being provided at each, and taking into consideration the light 
conductors of the Ganz line as against the expensive one 
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or the direct-current system, the saving per mile on 
tension lines would be nearly £3000. Allowing a 
the ry argin in the case of the Ganz system for the excess 
ae ms for working pumps and lighting the trans- 

a "sub-stations, and for temporary stoppages and loss in 
gs ssformers, he considered that an allowance of 95-watt 
the rape mile would be amply sufficient. He was prepared 
moars ae as representing the Ganz Company, that, on a 
” oe fifty ‘minutes for the train to perform the circuit of 
gh Circle, making twenty-seven stops of twenty 
tra each, the necessary supply of energy from the switch- 
poards at the generating station would not be more than 
g5 watt-hours per ton-mile. The energy required on the 
Thomson-Houston system would ke 109 watt-hours per ton- 
be calculating 28,400 ton-miles per hour—a difference of 
1 er cent., as against the 10 per cent. which he claimed 
ra he Ganz margin. With the Ganz system he estimated 
the economy in the cost of maintenance of the central 

tation at £6000 per annuin, and the saving of wages in 

attendance at the sub-stations at £2500 perannum. There 
would also be a saving in the maintenance of the Ganz 
motors, Which were without commutators, as against those 
employed with the Thomson-Houston system, which had 
commutators ; and considerable economy would result from 
the comparatively smal wear of wheel tires on the Ganz alter- 
nating-current motor cars, because of the decreased necessity, 
as against the Thomson-Houston vehicles, of the application 
of vacuum air brakes. In his opinion the Ganz system provided 

a greater security of service, inasmuch as it contained a less 

number of elements liable to get out of order. Short circuit- 

ing on the direct-current system would also be attended with 
more danger of general breakdown than on a system operated 
by alternating current. He did not, however, claim for the 

Ganz system that it could do more than the direct-current 

system, though he maintained that in point of general 

efficiency it was on an equality. ; 

Cross-examined by Mr. Fletcher Moulton, the witness 
stated that the cost of arbitration was being partly borne by 
the Ganz Company under an agreement with the Metropolitan 
Railway Company. Mr. Moulton suggested that certain 
changes in the proposed details of the Ganz system had been 
introduced since the arbitration commenced as the result of 
the evidence of the previous witnesses. This the witness denied. 

Mr. Moulton: I put it to you that neither your current- 
control, nor your acceleration, nor your liquid rheostat, nor 
your frequency, nor the type of your motors, remain the 
same as they originally appeared in your tender.—All the 
principles are the same. Only the mounting of the motors 
is different, and that is because they are gearless, and we 
found that the others were geared. 

Mr. Moulton requested the witness to consider the matter 
of acceleration—the fundamental factor affecting the cost of 
the whole system. He put it to him that an acceleration of 
more than 1°5ft. persecond per second could not be expediently 
used for passenger traffic. The witness disagreed. 

Mr. Moulton: But all your calculations of cost have been 
derived by increasing your original estimate of acceleration 
of 1:5 to 2°5 ?—No, that refers only to cost of working. As 
a matter of fact, the cost of fitting up plant is less if the 
degree of acceleration required is less also. By increasing 
acceleration the cost of working is reduced. We have 
reduced the cost of working at the cost of power production. 

Mr. Moulton: Then you have increased by 50 per cent. an 
acceleration which in sound modern practice is considered 
to be the maximum for passenger traftic ?—That is not the 
limit of recognised practice. The Westinghouse Company fre- 
quently make breaks to work with an acceleration of 31t. or 
even 4ft. per second, and it is not at all exceptional for their 
tenders to provide for 2°2ft. per second acceleration. 

Mr. Moulton: Well, take your frequency. You have gone 
now to the Thomson-Houston frequency of 25. You have 
adopted a 25 frequency, because it is standard practice ? 

The witness admitted that that was so, and also that the 
motors, which were inspected by Sir William Preece, on 
behalf of the Metropolitan Railway Company, at work on the 
Val Lellena line, were built fora frequency of 15. These motors 
had a weight of about 8360 lb., and were rated at 150 horse- 
power. They were designed to beentirely spring borne. The 
witness denied that he had appropriated the description 
of the direct-current motor for that of the Ganz, and had, 
since the commencement of the arbitration, amended the 
type proposed to a machine whose weight was only partially 
spring borne. The Ganz tender proposed two motors—one 
of 2'7 tons, and one of 1°7 tons, withcut gearing. 

Mr. Moulton: Motors of that description have never been 
used—never even made ?— Not exactly the same. 

Mr. Moulton: You have never made even a geared alter- 
nating motor for traction ?—Many of them. Motors, that 
is, of 15 or 20 horse-power. 

Mr. Moulton: Do you suggest that you can draw conclu- 
sions from such motors as those to apply to 300 horse-power 
machines ?—Yes, perfectly. 

The witness admitted, however, that the only experience 
he had acquired of geared, high-speed, alternating-current 
traction motors was on two small mining lines. Pressed by 
Mr. Moulton, he also admitted that the system of current 

. control by liquid rheostats had never been previously applied 
to traction by concatenating motors. 

In reply to the President the witness said the liquid resist- 
ance was perfectly automatic, unless in case of emergency the 
driver voluntarily interfered with its action. 

Mr. Moulton asked the witness if he expected that a 
resistance depending upon the balance of a solenoid varying 
with current, and acting against air pressure, would be con- 
stantly preserved in a vibrating vehicle.—The witness said 
he saw no reason why it should not. 

Mr. Moulton: Direct-current motors can be reversed; 
alternating-current motors cannot ?—They may be. You 
— the motors out of concatenation and reverse the main 
switch, 

Mr. Moulton: Well, the driver will have to decide whether 
he shall trust his control to the liquid resistance or to shutting 
off the rear motors. It seems to me that the tendency is, at 
all events, to place your main power in the back cars.—That 
1s putting it rather strongly. The front motors are only 
stopped when the back motors are accelerating at 2°6. 

_Mr. Moulton: The back motors give no assistance in stop- 
ping. Your power lies in the slipping limit ?—Wheels coupled 
to polyphase motors cannot slip, the current being controllea 
by the solenoid in the rheostat. 

_Answering further questions, the witness said it was not 
his view that solenoids and armatures, if intended to work 
quantitatively, were delicate instruments. Vibration had been 
found in practice actually to improve their efficiency, for it 
brought about the balance of two forces which were present in 
every automatic appliance. The movement of the liquid 
never varies more than fin. 


proposed fi 





Mr. Moulton: And that represents the whole of the dif- 
ference between working far too fast and far too slow. You 
have never made one of these rheostats, and never tried one? 
—I say that we have had sufficient experience with them to 
warrant their application to this line. 


The hearing was adjourned until the following morning. 

At the resumed sitting of the Arbitrators on Tuesday, Mr. 
K. Kando, Messrs. Ganz’s technical manager, was called. He 
stated that for the purpose of estimating the heat generated 
by a motor, it was necessary to base the calculation upon the 
motor’s constants. As the result of tests made by himself 
with the Ganz “ cascade” motors, he adopted a power factor 
for the machines of from 77 to 78 per cent.—a ratio quite 
practicable for working in concatenation. The power factor 
of the primary and secondary motors necessarily varied, the 
ratio between the exciting current and short circuiting in the 
secondary motor being about 1:32, thus rendering the power 
factor of the secondary motor higher than that of the primary 
motor. The power factor of 78 per cent. was common to 
both primary and secondary motors. That of the primary 
motor was about 92 per cent. It was, in his opinion, in 
accordance with good practice to work that type of motor in 
concatenation, and he considered that the “cascade” 
principle would be found readily practicable by other firms 
beside his own if they adopted motors of the same dimensions; 
although he was aware that Messrs. Brown, Boveri and 
Co. had tested the method and had found it fail. The infor- 
mation Messrs. Ganz had acquired in regard to the “ cascade” 
motor was exclusive to themselves. 

Mr. Gordon: You succeeded where everyone else failed? 
—Yes. We did not stop at the first discouragement. 

The periodicity of gearless motors had a range of from 
25 to 30; that of geared machines of about 15. In America 
he believed the standard practice was to adopt a periodicity 
of 25 for rotary converters and induction motors. He was 
not acquainted with the periodicity measurements, adopted 
in power distribution there. He was aware, however, that 
the Niagara installation had a periodicity of 25. Now, 
periodicity was an essential condition for the efficient work- 
ing of concatenated motors, and it was important that the 
secondary motors should have as high a power factor as 
possible, though the power factor would not affect the output 
of the motor. It was not imperative that the power factor 
should vary in the primary and secondary machines. The 
use of concatenated motors was generally adopted to diminish 
loss in the rheostats. Questioned as to the amount of 
experience he had had of the concatenated motor of the 
Ganz type, the witness replied that they had been placed on 
experimental lines at Buda Pesth and at Valtellina. He 
had never used “cascade”? motors for stationary work, 
though motors used in traction on the concatenated prin- 
ciple had the same electrical design. There were features in 
both types of machines which were common to both, and 
others which were not. With regard to the Ganz system of 
multiple control, the witness stated that the use of the 
Westinghouse air brake in conjunction with the apparatus 
as proposed had not as yet been subjected to the test of 
practical experience. He maintained, however, that there was 
sufficient experimental data both with regard to this and to 
the efficiency of the Ganz motors to justify their adoption. 

Professor Ewing, M.I.C.K., M.I.E.E., M.I.M.E., stated 
that he had had twenty-five years’ experience of applied 
electricity. Under examination by Mr. Wallace, he said, with 
reference to the polyphase-transformed current proposed by 
the Thomson-Houston system, that, in his view, the fact of 
polyphase current being used was a direct admission of the 
efficiency of power transmission by alternating current. 
There was no doubt that in adapting electric traction to such 
a line as the District Railway new points would present 
themselves, and in that sense both systems proposed might 
be called experimental. As regarded the high potential cur- 
rent embodied in the Ganz proposals, he mentioned that on 
the Berlin-Zossen military line, on which a speed was pro- 
jected of 125 miles an hour, a very high electromotive force 
was used. 

Mr. Wallace: They attained 100 miles an hour only this 
morning. 

The witness: That demonstrates the possibilities of high 
potential current. 

The President: But it has not been used for public 
passenger traffic, has it ?—No, sir. 

Continuing his evidence, the witness said the adoption of 
polyphase transformation current involved the setting up of 
expensive and elaborate machinery, the result of which was a 
considerable addition to capital cost, and besides that the 
very important consideration that the conversion of poly- 
phase current imposed a limit on the potential at which the 
current could be carried to the train. The use of polyphase 
current unconverted did not restrict the motors to any limit 
of potential. Another adverse feature of the system was that 
when a number of trains were standing simultaneously, the 
rotary converters, which were usually constructed to stand 
double the normal load, were liable to go out of phase if a 
load above the normal were applied—a not improbable contin- 
gency. On the Inner Circle it would be essential to establish 
a margin above the normal maximum of load. In reply to 
further questions, Professor Ewing remarked that the condi- 
tions were altogether different on the Central London Rail- 
way, because the process of acceleration did not take place 
so rapidly as would be necessary on the Inner Circle if the 
time schedule proposed was to be adhered to. The accelera- 
tion of the Central London Railway trains was something 
under 1ft. per second per second, and that acceleration was to 
a large extent assisted by gradients of, on the average, 1 in 33. 
Che actual electrical acceleration was thus small, and, as a 
consequence, there were no such violent ‘‘ rushes” of current 
as would take place in the conductors of the Inner Circle, the 
ns in the latter case operating in a series of such sudden 
“rushes.” 

With regard to probable loss in the conductors in the con- 
version contemplated, the witness stated that the effect of 
using a low voltage was that the loss was increased as com- 
pared with a high potential alternating current. Taking the 
case of a train starting midway between two sub-stations on 
a direct-current line he estimated a drop of 100 volts, assum- 
ing a potential of 750, as provided in the two-wire Thomson- 
Houston scheme. Working that out, he found there would 
ve a loss of 9 per cent., taking 780 kilowatts as the maximum 
energy to be expended in acceleration.’ In consequence of 
this, very large conductors would be necessary. Comparing 
the two systems proposed for the Inner Circle, and taking 
into consideration the power factor and the potential of 
each, he found the proportion of current required in each 
case to be as 1 to 7°8. In this connection he considered 
Mr. Blathy’s allowances with regard to sub-stations and 
feeders to be correct. The Thomson-Houston tender made 





no provision for copper feeders, whereas he considered tha 
either feeders or an increased provision of sub-stations would 
be necessary. Taking a general average of the energy 
required to start the trains, on the basis of a single train 
starting at different points along the line, it worked out at 
two-thirds of that required at a central point between any 
two sub-stations. The easy possibility, on the other hand, 
of increasing transformer stations, and the small current 
required on the Ganz system, rendered the probable losses of 
energy inconsiderable. He did not think that for railway 
lines of considerable length the continuous current could 
be advantageously applied, because the cost of such a 
system would be prohibitive, and he also considered 
that on railways on which large currents were conveyed 
from sub-stations, it was extremely advisable to use two in- 
sulated conductors on account of the drop in voltage when 
the rails were used as a return. A rail return also resulted 
in disturbance to telegraphs, electrolysis of pipes, and other 
undesirable conditions ; while, in fact, the Board of Trade had 
made a regulation prohibiting a drop of more than 7 volts in 
the rail circuit. The leakage of alternating currents into 
the ground did not lead to such disturbing influences. 
So far as the complication of conductors, to which 
allusion had been made, went, there was little or no- 
thing to choose between the two systems, if in the one 
case two insulated conductors were employed, and in the 
other the rail was used as the third return for the 
three-phase current. The second insulated conductor might 
be eliminated on the direct-current system by making 
a liberal provision of copper feeders to take the excess current 
from the line. Continuous current motors used rather less 
energy than polyphase motors; but polyphase motors in 
cascade had a large advantage over the former type by their 
capacity to return energy to the rails in process of break. 
On the whole, therefore, there was no difference between the 
two in point of energy consumed. Questioned with reference 
to the rotary converters proposed for the direct-current 
system, the witness said that the efficiency of a converter of 
that description could reach 95 per cent., but only in excep- 
tional cases. The working at half power it would decrease 
to 92 per cent., and possibly lower. 

On the polyphase system current had to be generated, not 
only for power production to operate the trains, but also 
current for working auxiliary machinery, &c. The direct- 
current system would, on the other hand, require more power, 
so that the power-producing machinery on both systems would 
be about equal capacity in each case. A consideration with 
regard to the power-house which had so far been overlooked 
was, that with the existence of a system of current con- 
version it was necessary for the efficient working of the rotary 
transformers that the current should be supplied to those 
machines in very uniform periodicity. Having regard, 
therefore, to the fluctuating demand for power which would 
obtain when the system was in operation, it would be 
necessary to fit heavy fly-wheels to the engines. These would 
not be needed for the polyphase engines. A more varying 
speed could also be allowed for an induction motor than a 
machine run by direct current. Having the whole of the 
advantages of a polyphase current system in view, he con- 
sidered, as an engineer, that polyphase currents were the 
currents of the future for electric traction. If the conversion 
of the District Railway were merely a question of supplying 
electricity to that line per se, he would have no objection 
against the adoption of a continuous-current system for the 
line. But the Inner Circle had to be considered in relation 
to other lines, and he anticipated that in the not very remote 
future tke Inner Circle would become a mere detail among a 
large number of electrical systems. The consideration of 
gradients provided another argument in favour of the poly- 
phase current system, for it had the remarkable and valuable 
quality that as long as the motors preserved a power 
capacity sufficient to propel a train to the summit 
of an ascending gradient, they would maintain normal 
speed, which would not increase in descending a fall- 
ing gradient, and also that during process of braking 
the train’s motors acted as generators. He considered that 
point relevant in the consideration of whether the polyphase 
or the direct-current system should be adopted generally for 
electric railways. The “cascade” induction system prac- 
tically did for polyphase working what series parallel coupling 
did for continuous-current working. In his opinion, it 
was a most ingenious and excellent arrangement. Speaking 
with reference to conductors, the witness said that, as a 
matter of engineering preference, he would prefer to use a 
light steel rail to a comparatively flexible copper conductor. 
He, however, saw no difficulty in the working of the troliey 
proposed by Messrs. Ganz, nor did he perceive any possibility 
of danger to either servants or passengers arising out of the 
disposition of the conductors. The precautions taken 
appeared to him to be of the most complete and vigorous 
character, though in his opinion the 3000-volt circuit was, if 
anything, more safe than one of 500 volts. He thought tho 
criticism of the Ganz water rheostat had no validity, because 
it seemed to him to have been based on results obtained from 
the operation of the rheostat with continuous current. It 
was an excellent rheostat, and it had a distinct advantage over 
the ordinary metallic resistance, that in the latter the changes 
were effected by a series of ‘‘ jerks,’ while with the former the 
increase or diminution of the resistance was performed by a 
continuous process. It was also possible with a liquid 
rheostat to reduce the “ human element” to a minimum, 
and to maintain, by the aid of the solenoid and regulation by 
atmospheric pressure, a uniform acceleration. Replying to 
the criticisms directed against the small air gap between 
rotor and stator of the Ganz motor, the witness said that a 
small air gap was mechanically a sound feature of the 
machine if the bearings were of sufficient length and were 
properly lubricated. So far as he could ascertain, the bear- 
ings of the Ganz motors were perfectly long enough. 

In cross-examination the witness said he did not mean to 
convey by his observations that the direct-current system could 
not be satisfactorily applied to the Inner Circle. He agreed that 
direct current would have quite as satisfactory results as the 
alternating, if the proprietors of the Inner Circle were willing 
to pay a great deal more than was necessary for its adoption. 
The real point in the comparison of the power obtainable by 
each system was the recognition of how the motors acted 
during the period of acceleration, more especially the return 
of power by the “cascade” working during the process of 
braking. He had made no strict comparison of the different 
degrees of acceleration ; he gave only the result of his general 
conclusions. In both systems the speed was practically the 
same, and consequently there was a similar time schedule 
provided for, but in one case—the direct-current—the 
acceleration varied from 1-5ft. to 1°8ft. per second per 
second, and in the other—the Ganz—from 2°6 to 1°44. 

Mr. Moulton: Would not that disparity bring about a 
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great difference in cost ?—That is a matter of calculation, not 
of opinion. 

Questioned with regard to the strain upon the rotary con- 
verters to which he had alluded, the witness replied that the 
curve of current was more smoothed out the more trains 
there were running on the line. Generators had to run 
regularly enough to run in parallel, but to work a rotary con- 
verter under conditions of varying load it was necessary to 
secure even a greater uniformity of periodicity. Cascade 
working was not precisely similar to series-parallel working. 
In the former case as much current might be put into 
the first motor as it was built to stand, but in the case of 
series motors they were taking only half the maximum 
current during acceleration, while in addition to this a 
greater combined torque was possible in cascade working than 
could be obtained from series motors. 

Major Cardew, a consulting electrical engineer practising 
in partnership with Sir William Preece, and a vice-president 
of the Institution of Electrical Engineers, stated that he had 
superintended the construction of the City and South Lon- 
don, the Liverpool Electric Overhead, the Central London, 
and the Waterloo and City Electric Railways. Each of these 
lines employed the third-rail system of continuous current. 
For that kind of line the direct-current system was very 
suitable, but he did not think it was applicable to the Inner 
Circle. He did not consider it economically possible to oper- 
ate a line 50 miles in length on the three-phase transforma- 
tion principle. With alternating current there would be less 
loss in the conductors and less skilled attendance necessary. 
He considered 10 per cent. a fair average of loss in the con- 
ductors on such a system operated by direct current. With 
the polyphase system the conductor loss would be much less 
—about 4 percent. Until very recently he had not regarded 
the application of the three-phase system to traction with 
any favour, but he now considered that with the arrange- 
ments adopted by Messrs. Ganz the alternating current would 
be found more efficient than the direct for the working of the 
Inner Circle. He would not, however, like to put that opinion 
forward as a proved statement, because he would desire to 
make tests beforehand on a working line. In a 3000-volt 
circuit there was undoubtedly distinct danger, but not if 
adequate precautions were taken. Originally the Board of 
Trade, acting under his advice, fixed the limit of practice at 
300 volts, but, later, finding it difficult to decide where to draw 
the line, the Board increased the limit to one of 500 volts, 
chiefly for the convenience of tramway working. For all prac- 
tical purposes he considered that the overhead conductors in 
the Inner Circle tunnels would be “ inaccessible,” and that by 
the provision of casings connected to earth in the interior of 
the cars, the safety of passengers was fully ensured. With 
regard to the cascade induction motors, he thought that 
Messrs. Ganz had appreciated better than anyone else the 
construction of those machines. 

The President: If you had both of these tenders before you, 
would you be able to express any confident opinion as to the 
relative cost of each? There are two tenders here, and one 
has been greatly modified. Do you consider that you could 
accept that tender as a basis of comparison?—The Ganz 
tender has been modified because, I take it, there is now a 
different problem to deal with—the tenders were not rendered 
on a full specification. The Ganz tender is substantially the 
cheaper, because it would have less initial cost and less cost 
of working. 

Proceeding, the witness said the Ganz system was more 
simple and more reliable. This applied especially, in his 
opinion, to the system of control, which was much simpler 
than the Sprague system. He saw no reason whatever why 
the liquid rheostat should not work satisfactorily. He did not 
consider that there was any disadvantage in the Ganz method 
of reversing at junctions. He thought, however, that it 
would be eminently desirable to equip a portion of line for 
the purpose of testing the efficiency of each system, in order 
to satisfy the Board of Trade and the company itself that 
safety would be ensured. 

The President: What object have you for saying that ?— 
My object is that the best system shall be adopted, and that 
Messrs. Ganz shall have fair play. 








BRUSSELS ELECTRIC TRACTION AND 
LIGHTING. 


In consequence of the Act concerning the union of the 
Brussels Tramways being passed, which assures it a new con- 
cession, the Brussels Tramways Company, Limited, is going 
to apply electric traction over its whole network. Already 
for several years the trolley has been used along the line of 
the grand boulevards, and since 1898 several important lines 
have again been transformed, the conduit system has been 
applied, and with a success still more remarkable, as at that 
time no great experience was available concerning this 
system. The different central stations, three in number, 
comprise at the present time a total power of about 
3000 horses. To meet the wants of the electric service when 
it will be applied to the whole network, the company has 
decided to create a new central station, built outside the 
agglomeration, and which will distribute the three-phase 
current to the present stations, converted into sub-stations 
where the transformers will be placed. The future station, 
of which the works are begun, will be provided from the 
outset with four double tandem engines with dynamos each 
of 1200 kilowatts, and the buildings will be constructed 
for joining on later three new groups of the same 
capacity. The steam engines are already in hand at 
the works of Van den Kerchove, of Ghent; they will 
work with superheated steam, and will be fitted with 
the new valve gear exhibited by this firm last year 
at Paris. On the crank shafts of the engines there will 
be the Thomson-Houston alternators, running at a speed of 
94 revolutions per minute. This new central station, which 
will be one of the most important in Europe, has been 
designed, we understand, so as to unite all the Jast improve- 
ments of modern science, and to produce the kilowatt-hour 
under exceptionally favourable conditions. Besides, the town 
of Brussels is at the present time greatly extending its public 
electric-lighting service. The present works, which comprise 
5500 horse-power, are about to be enlarged, and will even- 
tually be able to receive three new groups of 1500 horse-power. 
One of them is already in hand at the works of Van den 
Kerchove. This extension will only be sufficient for a few 
years, for each winter the number of kilowatts supplied by 
the works increases regularly and rapidly. Also at the 
Technical Bureau of the Belgian capital they are at present 
designing the construction of a new central station of 20,000 
horse-power, outside the town, which will produce the three- 
phase high-tension current and distribute it to sub-stations, 
in the same way as will be done for the network of the 
Brussels tramways. 





LONDON UNDERGROUND ELECTRIC 
TRAMWAYS. 

Arrek the long discussion which took place at a meeting 
of the London County Council a few weeks ago, on the 
subject of the breaking up of the carriage ways and footpaths 
by metropolitan gas, water, and electric light companies, and 
others, and the incidental questions raised in regard to the 
construction of subways for the accommodation of both 
shallow underground tramways and the pipes, mains, and 
cables of these companies, there is every reason for believing 
that the proposal which is on the point of being considered 
by the County Council will be adopted by a large majority, 
if not with complete unanimity. The proposal takes the 
form of a recommendation in favour of applying for powers 
in the next session to authorise the County Council “to 
make subways in streets for the reception of pipes, wires, and 
other things, where desirable, and for electric traction and 
other purposes of locomotion ;”’ and to construct a subway 
and tramways therein, from the Victoria-embankment along 
Wellington-street, across the Strand, through the new 
street to Holborn, under Holborn and Southampton-row, 
and to take such tramways by an inclined plane to the 
tramway terminus in Theobald’s-road, or to the tramways 
authorised to be laid in Rosebery-avenue. Without in any 
way endorsing the proposed action of the County Council in 
this respect, it seems desirable to place on record the facts 
which have led to the elaboration of the present scheme. In 
the first place, the London County Council two and a-half 
years ago instructed its Highways Committee to report on the 
question of the adoption of a system of shallow underground 
tramways; but the reference might have remained a dead 
letter had it not been for the second stage in the question 
which was entered upon at conferences of metropolitan local 
authorities, which were held between June and November of 
last year. Among the resolutions passed at the conferences 
was one which expressed the opinion that in all new leading 
thoroughfares subways should be constructed in which 
accommodation could be provided for gas and water mains, 
pipes, &c. It appears from a report of the Highways Com- 
mittee of the London County Council that the Home 
Secretary has made inquiries “as to what action 
the County Council proposes to take to give effect to 
this resolution of the conference, so that it may be 
presumed that the Government considers the matter 
of importance. This, of course, may be the presumption 
of the Highways Committee, but as the Secretary of State 
for the Home Department has apparently made a similar 
inquiry in regard to the other and numerous resolutions 
which were adopted at the conference of 1900, the assump- 
tion is that the inquiry has been merely of a perfunctory 
character. There is all the more reason for accepting this 
view of the question to be correct, inasmuch as the repre- 
sentatives of the local authorities at the conference in ques- 
tion in no way committed their respective—then—vestries 
and district boards to the resolutions adopted at the confer- 
ence. In fact, the London County Council, as was shown in 
the case of a recent conference at Glasgow, does not consider 
itself bound by the votes of its representatives, who received 
no instructions, and who, in recording their votes in favour of 
or against resolutions passed at that conference, merely 
acted in their individual capacity, and not as representing 
the opinions of the County Council. Apart from this side 
issue, it is regettable to find that the next step from the 
position of dormancy was only arrived at a few months ago, 
when Mr. J. Rider, the tramways electrical engineer, and Mr. 
Baker, the tramways manager, consented to devote their holiday 
to a visit to the United States for the purpose of investigating 
the question of shallow underground electric tramways in 
that country. As a result of their observations in New 
York and Boston, where a system of such tramways is 
in operation, the County Council is advised that it is desir- 
able to introduce a similar method in London at the earliest 
possible moment. The tramways engineer and manager 
state that the adoption of underground tramways in those 
cities has relieved to a large extent the congestion of the 
traffic on the surface of the streets; and that owing to the 
shallow depth at which the subways are formed, there is 
little or no difficulty as regards entrances and exits, which 
are provided by means of short flights of steps, thus avoid- 
ing the expense of constructing and working lifts. It is 
estimated that the cost of constructing a subway and tram- 
way for electric traction, as set forth in the above-mentioned 
recommendation, would amount to £282,000, and there is 
no doubt that this scheme will be proceeded with as an ex- 
periment, provided that the necessary parliamentary powers 
can be obtained. 








CONVEYOR PLANT FOR GAS PRODUCERS. 





Tue illustrations given on page 507 show a gas pro- 
ducer plant in operation at the Lanarkshire Steel Company’s 
Works near Glasgow. An automatic coal handling plant, 
constructed by the New Conveyor Company, Limited, works 
in conjunction with it, and is perhaps the most complete 
thing of its kind ever erected. The present extent of the 
plant is thirty-two producers, but these can be increased 
eighty without materially altering the coal handling 
plant. 

The loaded coal wagons are brought to a pit, as shown in 
Fig. 1. This pit is 18ft. Gin. deep by 9ft. 9in. by 12ft. 4in., 
and 10ft. 4in. deep for a distance of 25ft.; in this part is fixed 
a steel hopper, 10ft. 11}in. wide by 13ft. long, made of ,°,in. 
plates, 24in. angles, and 44in. by din. butt straps. The 
hopper is 5ft. 5in. deep, and has, fixed at a height of 1ft. 10in. 
from bottom, inside, a turtle-back shaped plate, which takes 
the charge of coal and allows it to pass through openings, 
12in. wide on each side, on to the automatic steel plate con- 
veyor, \which forms the bottom of the hopper. The wagons 
are tipped over the hopper by a hydraulic ram that upends 
them. A fork on the end of the ram engages the rear axle of 
the wagon and lifts it vertically, the other end, being hinged 
from the top, allows the charge to fall into the hopper. The 
conveyor belt is 30in. wide, and has two chains 12in. pitch, 
fitted with steel plates joggled 1jin. at one end, so that 
succeeding plates overlap and prevent the coal from getting 
through the joint, while at the same time a flat surface is 
presented by the top of the band. The framework is made 
up of Gin. by 3din. channel uprights, 3in. by 3in. angle 
runners, 2in. by gin. lattice bracing, and 6in. by 34in. cross 
ties. The top and bottom chains run over 6in. diameter 
rollers keyed on {}in. spindles, which revolve in bearings 
bolted to longitudinal angles. The conveyor can be so 
arranged as to feed any class of coal at the correct rate to 
properly keep the elevator buckets just full. 





The conveyor delivers over end on to a jigging scree, 
8ft. long by 3ft. 3in. wide, the bottom plate being perforated 
with diamond holes din. by 4in. by 6gin. with 2%in. Spaces 
and the excentrics have 1jin. throw. The tailings go through 
a two-roll crusher, and thence pass on to an elevator, The 
crusher is of the two-roll claw pattern, with 4in, square 
shafts, and will deal with 50 tons of coal per hour, The 
elevator is of the complete steel cased type, with buckets 
30in. wide, attached to double steel chains with Little's 
patent skidder bars. The chains are of the single and double 
link design 63$in. pitch, 2}jin. deep, Ifin. and ip 
wide respectively, coupled with lin. diameter pins, The 
casing is made of seven B.W.G. plates stiffened with din, by 
din. by 4in. angles, and has 3in. by din. angles fitted with spring 
steel renewable liners, on which the skidders attached to the 
buckets slide. The inside measurements are 3ft. Yin. by 
3ft. lin., and there are five manhole doors in the front plate 
provided with massive hinges and forged fasteners, The 
elevator is 6Oft. 11fin. centres, and deposits coal on to a main 
cross conveyor, which is of Little’s patent push-plate design 
24in. wide, lattice-braced type, 72ft. centres, made to feed 
either or all of the three 15in. wide longitudinal conveyors 
with coal at the rate of 60 tons per hour. 

The conveyors have two strands of steel chain, Gin. pitch 
ljin. deep, lin. wide, with 3in. steel pins; and the push. 
plates, which are too well known to need describing, are 
secured to the chain by four bolts at 2ft. pitch. The trough 
is made of Tin. by 2}in. channels, with fin. bottom plate: 
and the top return carrying angles are 24in., carried by 3gin, 
angle uprights spaced 5ft. apart, and braced with 2in. by gin, 
flat bars and cross stays. In addition to the skidders to carry 
the return chain, rollers are fitted about every 6ft. to the top 
angles, and on these the chains roll. A complete view of the 
cross conveyor is shown on Fig. 2. The 15in. conveyors ruy 
over the producers and feed hoppers, which are 2it. wide, 
tapered from 5ft. to 1ft, 2gin., and arranged to hold a charge 
which can be shot into the producer as soon as the sliding 
door is opened. The plates of the hopper are }in. thick. 
The hoppers are shown in Fig. 3, where it will be noticed 
that there is no risk of the load firing, and the ordinary 
operations of working producers, such as tickling or probing, 
are not interfered with. Fig.4 gives a better idea of the con. 
veyor details. All parts of the plant are driven by separate 
electric motors, with belt connections to the speed reducing 
countershafts. 








DOCKYARD NOTES. 





Monsieur LaGan#&, who is to La Seyne what Mr. Watts is 
to Elswick, has been made manager of La Seyne, and the 
post of naval director will be occupied by Monsieur Fournier, 
The La Seyne workmen have presented M. Lagane with a 
marble statue as a memento. M. Lagane has designed 
many warships, the most original and characteristic of which 
are the Jauréguiberry, Chateaurenault, and D’Entrecasteaux. 
He was also responsible, in whole or part, for the Tsarevitch 
and Bayan, Russian vessels, and the well-known Capitano 
Prat, of Chili. 





Ow the 7th instant the Italian battleship Benedett» Brin 
was launched at Castellamare. We have already described 
this ship, the salient features of which are a very complete 
system of 6in. armour and four Sin, guns, in addition to the 
usual four 12in. and twelve Gin. 





Ir is reported that the French armoured cruiser Bruix is 
failing totally to make her speed, while the boilers of that 
fine vessel, the Dupuy de Léme, are in so bad a state that she 
cannot be in any way pressed. Both ships belong to the 
Channel fleet. 





Next week the Devonport instructional flotilla of destroyer- 
comes to Portsmouth, where, off the Isle of Wight, it will 
engage in combined manceuvres with the Portsmouth boats. 





Docks No. 12 and 13 at Portsmouth are to be lengthened 
in order to take ships of the Drake class. At present they 
are 455ft. long. 





RECENT reports concerning the Repulse are grossly exagger 
ated. The blown-off cylinder cover is a myth, the actual 
mishap having to do with a slide valve. 





Some of our contemporaries have not been very happy over 
their accounts of the coaling at-sea experiments at Ports- 
mouth. They have been, to say the least of it, premature ; 
but the finest touch occurred the other day, when a boat con- 
taining a biograph apparatus came alongside the Muriel, and 
—so says local gossip—took the installation of the Temperley 
mast, under the impression that this was the coaling. 


PenpinG further details, it is impossible to say much about 
the Royal Sovereign disaster. Some accounts make it seem 
as though the bare charge were responsible, others suggest a 
defective primer. It may be observed that foreign critics 
tend and have long tended to prophesy trouble over our 
adoption of the bare charge in place of the brass cartridge 
case. So far they have not been justified, and it remains to 
be seen whether the Royal Sovereign disaster is or is not a 
case in point. 








Tue IRoN AND Steet INstiTUTE.—The Council of the Iron and 
Steel Institute at its meeting on the 6th inst., decided that the 
annual general meeting of the Institute should be held at the 
Institution of Civil Engineers, London, on Wednesday and Thurs 
day, May 7th and 8th, 1902. The annual dinner will take place 
on May 7th, at the Hotel Cecil. For the autumn meeting an invi- 
tation from the Mayor and Corporation of Dusseldorf, for the 
Institute to meet in that city on September 2nd to 5th has been 
accepted, 


THE British Fire PREVENTION Committee.—Mr. Edwin 0. 
Sachs, chairman of the British Fire Prevention Committee, will 
read a paper on “‘ Fireproof Construction” before the Royal Schoo! 
of Military Engineering at Chatham on November 2lst, tho 
date being selected as near as possible to the anniversary of the 
great Cripplegate Fire of 1897, which, it will be remembered, took 
place on the afternoon of November 19th. Mr. Ellis Marsland, 
district surveyor of Camberwell, and chairman of the Com- 
mittee’s testing station, will read a paper on the Committee’s work 
at Glasgow before the Insurance “a Actuarial Society of Glasgow 
on December 9th. Mr. Marsland is the Master of the Tylers’ and 
Bricklayers’ Company for the current year, 
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RAILWAY MATTERS. 


Ir is reported that the directors of the Great Northern 
Railway have received an intimation that Mr. Charles Steel desires 
to retire from the post of general manager in the spring of next 
year. 

Tue Cleveland, Cincinnati, Chicago and St. Louis 
Railway Company has lately put into service a double-track 
Scherzer rolling lift bridge across the Cuyahoga River at Cleve- 
land, Ohio. 

Accorp1nG to the Berlin correspondent of the Standard 
the experiments made by the Society for the Study of Electric 
Rapid Railways have now resulted in the attainment of a speed of 
160°2 kiloms, per hour. 


A TELEGRAM from M. Witte to the Czar, states that 
within two years all the remaining work to be done on the Great 
Siberian Railway will be accomplished, and that the line will be 
opened for permanent traffic. 


Tue Sigl locomotive works in Austria made a profit of 
only about £6000 inthe year ending with June last, against £22,000 
the year before. This company is said to have executed large French 
contracts last year at less than cost. 


A sTATEMENT has been made that the directors of the 
Lancashire and Yorkshire Riilway Company contemplate increasing 
their shipping business between land and Ireland by the pur- 
chase of the steamers owned by the Drogheda Steam Packet 
(Company. 

In advocating economics in the working of the railways 
of this country the Statist points out that the average number of 
first-class passengers per train is 2:19, of second class 2 +94, of third- 
class 34°04, of season tickets 10°70, and the total passenger train 
load is only 49°87. 


Tue London, Brighton, and South Coast Railway 
Company has retained the services of Major Cardew and Mr. Philip 
Dawson as consulting electrical engineers to advise generally on 
the subject of electric traction and in connection with electric 
works on their own line. 


A stanparD box-car for the railroads of the United 
States, Canada, and Mexico has been adopted at the semi-annual 
meeting of the American Railway Association. The dimensions 
are 36ft. long, 8ft. 6in. wide, and 8ft. high, inside measurement, 
making a cross section of 68 square feet, the car having a capacity 
of 2448 cubic feet. Side openings are to be 6ft. wide. 


Tur directors of the Great Central Railway regret to 
state that Sir William Pollitt, acting on the advice of his doctors, 
has expressed his desire to retire from his position of general 
manager of the company at the end of March next, when the 
directors purpose electing him to a seat onthe board. Mr.S, Fay, 
of the London and South- Western Railway, will succeed Sir William 
Pollitt. 

Tue officials of the Pennsylvania Railroad are discussing 
the question of the most suitable colours for signals, and it may 
be that they will finally decide to abandon the white light. With 
white as an all-clear or safety indication, accidents are liable to 
happen in case the green or red glass is broken. On one or two 
occasions when the red or green glass was purposely destroyed, bad 
accidents have occurred. The Pennsylvania officials are inclined to 
take green as the all-clear signal. 


A scuemeE has, it is reported, just been set on foot 
with the object of connecting by railway, the principal collieries 
in the Lothians, and of providing a new harbour of large capacity 
at Cockenzie. A number of prominent coalowners are interested 
in the scheme. An attempt is being made to get the support of 
other influential coalowners in the discrict, with a view to carrying 
the matter to Parliament. The line, which will be a mineral one, 
will run close to the present North British line. 


Tue Great Western Railway Company is making head- 
way with the new line from Bristol to London, which is to be 
known as the Bristol and South Wales Direct Railway. Three 
thousand men have now been at work upon the new line for about 
four years, The line will save the southern detour which is at 
present made from the Severn Tunnel to Bristol. Starting from 
Filton, between Bristol and ths Severn Tunnel, the line runs as 
direct as circumstances will allow across the country, at present 
served by no railway, to Wootton Basset, not far from Swindon. 


Tue capital cost of the railway lines open for traffic in 
New Zealand has increased from £16,703,887 last year to 
£17,207,328 for the year ended in March last, and the interest 
earned thereon has increased from £3°52 per cent. last year to 
£3°48 per cent, for year ending March 31st, 1901. The interest 
earned on the line thus compares very favourably with the 
interest earned on capital cost by the railways in the sister States 
—viz., Victoria, 3°07 ; Queensland, 2°67 ; South Australia, 3°51; 
Tasmania, 1°11; New South Wales, 3°63 ; and Western Aus- 
tralia, 5°81. 


THE United States Consul at Gothenburg reports that 
the managers of the Swedish State railroads have been instructed 
to make trials of peat, peat charcoal, and peat briquettes as fuel 
for locomotives, The intention is to construct a special loco- 
motive to be used in these experiments, anc if they are successful 
other engines will undoubtedly be built, because peat is abundant 
in this country. The navy and the State railroads have also tried 
to use Swedish coal, but without much success ; the efforts will be 
continued,however. At Elmhult a factory has been built to be em- 
ployed in the attempts to make or refine Swedish coal into a good 
fuel. 


THE operating expenses of the cable, electric, and horse 
tramways of the Metropolitan Street Railway Company, of New 
York, during the year ending June 30th, 1901, have been published. 
The car mileages run were, cable, 8,750,956 ; electric, 27,035,040 ; 
and horse, 8,337,355; and the total costs per car mile were 
respectively 18°59, 13°56, and 19°19 cents. The cable car seats 
twenty-eight passengers, the electric car thirty to fifty passengers, 
and the horse car sixteen to twenty passengers. ‘Lhe cable system 
has now been completely abolished ; the horse mileage was 15 per 
— and the electric mileage 8-2 per cent. more in 1901 than 
in . 


Owine to the opposition of Harrow School, the 
Middlesex County Council tramway scheme from Wembley to 
Harrow has been rejected by the Light Railway Commission. 
The Earl Jersey and the Commission also rejected the Cricklewood 
to Harlesden «4 Willesden scheme, because the widening condi- 
tions had not been notified to owners of property to be acquired. 
The Kilburn High-road scheme was rejected, and the Harrow to 
Edgware system also, except one mile from Stanmore to Edgware. 
The only remaining pieces of the intended circular system granted 
were Willesden to Wembley, two miles, and Harlesden to Acton, 
23 miles—in all, 5} miles. 


A contract for the construction of a railway between 
Chiromo and Blantyre, with provisions for an extension to Lake 
Nyassa, has just been concluded between the Imperial Government 
and a company registered under the title of the Shire Highlands 
Railway, Nyassaland, Limited. Under the agreement now entered 
into between the Imperial Government and tbe Shire Highlands 
Company, the railway is to be constructed on the 3ft. 6in. gauge 
with @ single line, and is to lie wholly within the protectorate. It 
is stipulated that the actual construction of the railway shall com- 
mence within fifteen months from the date of the contract, and 
*‘shall be diligently continued without unreasonable delay or inter- 
mission until the whole shall be completed,” 








NOTES AND MEMORANDA. 


Tur Brazilian Congress has voted £5000 to be awarded 
to M. Santos-Dumont in recognition of the important services 
rendered by him to aérostatic science, 


THE income of the 1272 trade unions of this country 
was last year £1,975,000, and the accumulated funds in hand 
amount to £3,767,000, or £3 5s. per head of the total membership, 
Only 10 per cent. of the income was spent in strike pay. 


Some time ago the Automobile Club offered a prize of 
£100 for the best method of preventing the dust raised by motor 
cars causing annoyance to other users of the roads. Asnoneof the 
devices submitted in the prescribed time were satisfactory, the 
period for the submission of inventions has been extended by the 
club. 

In the quarter ending October 31st the dividends paid 
by American companies interested in mining and metallurgy 
amounted to £7,956,000. Since January Ist the disbursements 
aggregated £26,500,000. This large total would be increased were 
it possible to add the dividends paid by private and close corpora- 
tions that do not make reports. 


Tue total production of crude pretroleum in the United 
States in 1900 was 63,362,704 barrels, being the largest for any year 
in our history. It was 6,291,854 barrels larger than that of 1899, 
the increase amounting to a little over 11 per cent., as compared 
with 3 per cent. gain in 1899 over that of 1898. It was greater by 
2,402,343 barrels than the previous largest production, that of 
1896. 

Ox January 1st next will come into force a new 
Japanese Patent Law. Under this an inventor who has applied for 
a patent in a foreign country will obtain priority as from the sano 
date in the United Kingdom, if, within twelve months, he files an 
application here. He, however, loses the advantage that may be 
gained by first applying for provisional protection only, as he must 
at once file his complete specification, 

Imports of iron ore into the United States for the nine 
months ending September 30th were 724,676 long tons. For the 
corresponding period of last year the imports were 707,297 tons, 
showing an increase of 17,379 tons, or 2°4 per cent. this year. 
The greater part of these imports were from Cuba, where some ex- 
tensive mines are being operated by Americans. Quantities of 
Spanish and Russian ore were also received. 


AccorpinG to the shipbuilding returns compiled by 
the United States Commissioner of Navigation, 150 vessels, aggre- 
gating 45,547 tons gross, were built in the United States !ast 
month—against 112 vessels, of 38,562 tons gross, in October last 
year—of which 9, of 31,686 tons, were steel steamers, and 1, of 
3374 tons, a steel sailing ship, all the other vessels being of wood. 
All the steel steamers, except 1, of 176 tons, were built on the 
Great Lakes, 


AccorDING to the report by the Chief Labour Corre- 
spondent of the Board of Trade on Trade Unions in 1900 just 
published, the number of trade unions shows a decrease in 1900, but 
their membership an increase. At the end of last year there were 
1272 unions in existence, with a total membership of 1,905,116, an 
increase of 104,247, or 5°8 per cent. on the previous year. The rate 
of growth was somewhat smaller than in 1899, but much quicker 
than in 1898, 


Ir a recent theory be correct, the hot air blast for iron 
furnaces, patented by Neilson in 1828, was known in Southern 
Palestine 1400 years before Christ. In the Tel el Hesy mound 
have been found the remains of eight successive towns of dates 
from 1500 to 500 Bc. The most important object obtained from 
the mound is a cuneiform tablet, the first record of pre-Israelite 
Canaan yet yielded up by the soil of Palestine ; but another dis- 
covery of great interest is an iron blast furnace, whose arrange- 
ment is believed by Mr. Bliss to indicate a design to heat the blast 
of outside air before introduction, 


A SHELL of a new type has just been introduced into 
the German army, and is stated to be receiving the attention of 
the British War-office. By the introduction of a cartridge com- 
posed of amorphous phosphorus into the ordinary charge of smoke- 
less powder a thick white smoke is emitted--says the Pal/ Mull 
Gazette—when the shell bursts, thus showing the gunners, even at 
the greatest distance, how close the projectile has gone to the 
enemy’s position. By increasing the proportion of this chemical, 
an operation which does not lessen the bursting effect, it is pos- 
sible to deposit in front of the enemy’s position a thick bank of 
white smoke, which will obliterate his view of the field. 


THE output of lead ore in Derbyshire in 1858 was 
6277 tons. 1n 1878 it diminished to 2090 tons, from which figures 
it had somewhat revived, the output in 1900 being 4395 tons. In 
the four northern counties in 1900 the production of lead ore was 
7176 tons. Of this Cumberland produced 1321 tons, Durham 
3849 tons, Northumberland 520 tons and Westmoreland 1486 tons, 
In the three years ended 1768 the average annual output of the 
Alston Moor mines alone was 8244 tons, being considerably more than 
the present production of the whole of the four counties. Accord- 
ing to the reports of his Majesty’s Inspectors of Mines, the total 
production of lead ore in 1900 was only 32,010 tons, whilst during 
the ten years ended 1882 it averaged yearly 73,357 tons. 


‘*CoOMPAS DE PRECISION”’ is the name given to an indi- 
cating instrument, that may be a pair of callipers or a pair of legs 
—for inside measurement—brought out by iM. Robert Chartran, 
of Paris, A short prolongation of one of the legs or arms carries a 
small circular dial, graduated at the edge, and marked with a 
scale of millimetres, while an index moved by the other leg or arm 
points to the number of millimetres and tenths corresponding with 
the distance between the outer points of the instrument. Two 
sizes of both inside and outside callipers are made for measuring 
diameters up to 100 mm, (4in.) and 150 mm. (6in.); and it is 
stated that 20,000 of these instruments, which are protected in 
France, and cost no more than those of ordinary construction, have 
already found purchasers, 


A DETONATOR for dynamite has been invented by M. 
Aubert, of St. Etienne, France. It is intended for use in coal 
mines where gas is present in dangerous volume, and it is operated 
without the use of electricity. A copper tube receives the end of 
the fuse for several inches ; and at the other end of this tube is a 
percussion cap similar to those used in toy pistols, This cap lies 
against the side of the tube, which is there pierced by a small hole, 
and the fuse end is only ‘07in. from the cap. The end of the tube 
containing the cap is inserted into another copper cylinder con- 
taining the firing mechanism. To operate the apparatus the outer 
tube is held in the hand and a smart blow on a button explodes 
the cap; the gas from the burning fuse fills the cylinder, but is 
prevented from escaping outside by the metallic gauze which 
covers all openings in it. 


WuEN a laboratory crucible is heated by a Bunsen 
burner, the temperature attained can be considerably increased by 
surrounding it with a casing of non-conducting material. Various 
means have been employed for this object, which can, however, be 
attained in a very simple manner by employing two cones of thio 
sheet iron united by their large bases, with asbestos between them, 
and surrounding the crucible, when the appliance becomes so 
simple that it can easily be made in any laboratory. In accordance 
with the experiments made on this furnace, which was devised by 
M. Albert Bruno, remarked M. Schloessing to the members of the 
Paris Academy of Science, it has the additional advantage of fur- 
nishing in a few instants a higher temperature than do fireclay 
casings. In two minutes 10 grammes (4 oz.) of lime carbonate are 
entirely transformed into quicklime without the aid of a blower, 








— 
MISCELLANEA. 


Tre War-office has decided not to purchase the Rune 
mede rifle range near Staines which is used by many Touas 
volunteer corps. : = 


AmonG the list of birthday honours we note the name 
of Major-General Constantine Phipps Carey, R.E., Chief Enginee 
Local Government Board. 5 


Mr. ANDREW CakNEGIE has been elected Rector of 
St. Andrew's University. His latest benefaction is a gift ¢; 
£10,000 for building and equipping a library at Hawick, 


Tur Hampshire County Council at a meeting this week 
adopted a resolution to the effect that the present maximum penalt 
of £10 for driving motor cars furiously was not sufficient, 7 


Tue launch took place at Glasgow on Wednesday of the 
first-class cruiser Monmouth from the London and Glasgow Com. 
pany’s yard. ‘The launch was postponed from Tuesday owing to the 
gale, and was made without ceremony, 


Ar Pittsburgh on Saturday twenty-one of Mr. Andrew 
Carnegie’s oldest employés received an intimation that in the course 
of the next week 5 per cent. bonds of his steel company, amounting 
in all to £200,000, would be distributed amongst them. 


A NEWSAGENCY states that Mr. Carnegie proposes, subject 
to certain conditions, to give £100,000 for the building, endowing 
and equipment of a technical college for the South of Scotland, t, 
be erected in one of the border towns, preferably Galashiels, ’ 


Tue visitation of the rainstorms early this week came 
as a great boon to Manchester, whose water supply had fallen to 
a very low state. The Longdendale reservoirs were greatly 
replenished, the stock of water having been more than doubled up 
to Wednesday. 


Tue Lowmoor Ironworks, Yorkshire, were early on 
Saturday morning burnt down, the damage, estimated at £3i),000 
being partly covered by insurance. The fire broke out in the 
engineering and pattern shed. A quantity of new machinery was 
lost in the flames, 


AT a recent meeting of the Berlin Municipal Council 
a proposal that the Council should build dwelling-houses for 
the officials and workmen in its employ was defeated, as was alsoa 
proposal to establish a municipal bureau for furnishing information 
as to suitable dwellings free of charge. 


Tar German battleship marked in the naval programme 
with the letter ‘“‘F” was launched at Stettin on Saturday, in 
yee of the Grand Dake and Grand Duchess Marie of 
Mecklenburg - Schwerin and the Hereditary Grand Duke of 
Mecklenburg-Strelitz. The vessel was christened Mecklenburg, 


On Wednesday, the 13th inst., the 31-knot torpedo 
boat destroyer Akatsuki—Dawn—built to the order of the Imperial 
Japanese Government, was fully launched from Yarrow’s 
new works at Poplar. This vessel is similar to the six destroyers 
previously constructed by the same firm, all of which navigated to 
Japan under their own steam, 


Mucu alarm has been caused at New Romney and 
Littlestone-on-Sea by the inroads of the sea, and the land defence 
authorities, in order to save the rich pasture land from being 
inundated, will have to expend between £15,000 and £16,000 in 
constructing a sea wall similar to that at Dymchurch. One part 
of the wall will have to be constructed along the Grand Parade at 
Littlestone. 


Tue Glasgow International Exhibition was closed on 
Saturday, when the attendance was more numerous than on any 
previous day. The number that passed through the turnstiles 
was 173,266, bringing the grand total up to 11,497,220, or upwards 
of double the number at the Exhibition in 1888, From the open- 
ing of the Exhibition until the close the gate money was 
£167,876 163. 6d. 


WE learn that Mr. John Cowan, the managing director 
and chairman of Redpath, Brown and Co., Limited, and the 
Stirling Boiler Company, Limited, has neen elected to the post of 
Master of the Edinburgh Merchant Company, one of the city’s 
oldest corporations, it having been inaugurated in 1681, and at the 
present time controls trusts and funds amounting to considerably 
over one million sterling. 


In future, Fairplay understands, it is possible that in 
addition to the tenders for warships asked for in the ordinary way 
from shipbuilders by the Admiralty, builders will be allowed to 
submit designs of their own, and orders will not be given out 
according to price only as at present, but the merit of design will 
be taken into account as well as the price. It is not believed, 
however, that this new rule will apply to the present programme. 


THE rapid growth of the Russian fleet has placed the 
Admiralty face to face with the problem of supplying enough 
officers to man the ships that are built or building at home and 
abroad. The Naval Cadet Corps at St. Petersburg, says a Pu/l 
Mall Gazette correspondent, is the only source of supply for the 
whole navy, excepting the recently-formed branch establishment 
in Vladivostock, Neither can, however, cope with the demand, 
The naval authorities, recognising this fact, have now turned their 
attention to recruiting the very slender staff of warrant officers. 


A LARGE number of old guns has been purchased by 
Mr. T. W. Ward, Albion Works, Sheffield, from the British 
military authorities. The last consignment has just been received. 
The bulk of the cannon consignment consists of 7in. guns, which 
number seventy-nine, There are also sixty-eight Qin., thirty-one 
10in,, thirteen 1lin., and seven 12in.; while thirteen are 25 tons, 
and four over 35 tons, They are all of the muzzle-loading type, 
with steel tubes and best Yorkshire wrought iron hoops round 
them. One lot has come from Tilbury, and the others are under- 
stood to have been also mounted on the forts, 


WE regret to hear of the death of Mr. Frank Newby 
Wardell, H.M. Chief Inspector of Mines. Mr. Wardell, who resided 
at Wath-upon-Dearne, Yorkshire, has been in indifferent health 
for some time. He derived some benefit from a trip on the Con- 
tinent, but last Sunday he had a relapse, and died at his houss at 
Wath. Mr. Wardell was exceptionally competent and courageous in 
his duties, during the course of which he had to do with many of the 
gravest accidents in the fiery Barnsley seam, and throughout the 
wide district he represented in South Yorkshire, Lincolnshire, and 
Notts. He was very highly respected in the mining world, both 
by coalownersand colliers, “His annual reports were always marked 
by great lucidity, and were documents of the utmost importance to 
the mining industry. 


At a meeting of the Birmingham City Council held on 
Tuesday it was resolved to borrow £500,000 for the extension of 
the gasworks, The Gas Committee reported that, whereas the 
output of the department was nearly 2,000,000,000cubic feet in the 
year 1876, when the Corporation acquired the gas undertaking, it 
was estimated that in the year 1901-2 the consumption would reach 
a total of 5,900,000,000 cubic feet. Having regard to the abnor- 
mal annual increase in the number of consumers of gas for house- 
hold purposes under the prepayment meter system, and to the 
increasing demand that is continually being made for gas for power 
and heating purposes, the Committee were of opinion that it was 
necessary to make arrangements for a further output on the 
assumption that the average annual increase will continue to be 
not less than 44 per cent. compound during the ten years from 
1902-3 to 1911-12, Over 100 acres of land have been secured at 
Erdington asa site for the works, 
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REIGN AGENTS FOR SALE OF THE ENGINEER. 


_—GxEROLD AND Co., Vienna. 

a 9 BrockHavs, 7, Kumpfgasse, Vienna I. 
guy aNp WALSH, LimITED, Shanghai and Hong Kong. 
BoyVEAU AND CHEVILLET, Rue de la Banque, Paris. 
—AsHER AND Co., 5, Unter den Linden, Berlin. 

A. TwerTmeyveER, Leipsic ; F. A. Brockxnavs, Leipeie. 
piA.—A. J. COMBRIDGE anv Co., Railway Bookstalls, Bombay. 

Y.—LosscHER AND Co., $07, Corso, Rome ; Bocca Frenus, Turin. 
PAN.—Kauy an Wass, Limrrep, Yokohama, 

' yg. P. MaRvyA AND Co., 1h, Nihonhashi Tori Banchomé, Tokyo. 
WgSIA.—O. RICKER, 1h, Nevsky Prospect, St. Petersburg. 
AFRICA.—GoRDON AND Gorcu, Long-street, Capetown. 

R. A. THomPson AnD Co., 33, Loop-street, Capetown. 

J. C. Jura & Co., Capetown, Port Blizabeth, & Johannesburg. 

STRALIA.—GORDON AND Gorcn, Melbourne, Sydney, and Brisbane. 

R. A. THomPson AND Co., 180, Pitt-street, Sydney; Mel- 

bourne, Adelaide, and Brisbane. 

TURNER AND HENDERSON, Hunt-street, Sydney. 

W ZEALAND.—Urton AnD Co., Auckland ; Craio J. W., Napier. 

NADA.—MontREAL News Co., 886 and 388, St. James-street, Montreal. 

7 Toronto News Co., 48, Yonge-street, Toronto. 

[TED STATES OF AMERICA.—IntTERnaTionaL News Co., 88 & 85, 

Duane-street, New York. 

Susscription News Co., Chicago. 

RAITS SETTLEMENTS.—Katty anp Watsu, Liurrep, Singapore. 

YLON.—WisaYaBTNA AND Co., Colombo. 
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SUBSCRIPTIONS. 


weer can be had, by order, from any newsagent in town or 
thet at the various railway stations ; or it can, if preferred, be 
supplied direct from the office on following terms (paid in 
advance) :— 
alf-yearly (including double number) . . £0 14s. 6d. 
well zou ane two double numbers).. .. £1 9s. Od. 
ora Reapixna Cases, to hold six issues, 2s. 6d. each, post free 2s. 10d. 
credit occur, an extra charge of two shillings and sixpence per annum 
will be made. 
oreign Subscriptions will, until further notice, be received at the rates 
given below. Foreign Subscribers paying in advance at these rates 
will receive Tak ENGINEER weekly and post free. Subscriptions sent 
by Post-office Order must be made payable to Tam Encivmmr, and 
accompanied by letter of advice to the Publisher. 
Tain Paper Copims. Taicx Parar Copims. 
© Half-yearly . . £0 188. 0d. =— &) Os. 8d. 
DYearly - — = 6&1 16s. Od. Yearly .. a o & &. 4 
: (The difference to cover extra postage.) 


ADVERTISEMENTS. 


The charge for advertisements of four lines and under fs three 
shillings, for every two lines afte one and sixpence ; odd 
lines are charged one shilling. The line averages seven words. When 
an advertisement measures an inch or more, the charge is 10s. per inch. 
All single advertisements from the country must be ecienn ager by 
a Post-office a in . poses. _—— La gpa will be 
{inserted with ractical regulart regularity cann: quaran- 
; teed in an, ouch Gaea. All pom "woekly po wom Renner th are taken 
subject to this condition. 
Advertisements cannot be inserted unless delivered before 
Six o'clock on Thursday evening; and, in consequence of 
the necessity for going to press early with « portion of the 
edition, ALTERATIONS te standing advertisements should 
arrive not later than Three o'clock on Wednesday afternoon 
in each week. 
Letters relating to Advertisements and the of the 
Paper are 0 be addressed to the Publisher Pt Dadncs White all other 
| letters to be addressed to the Bditor of Tam Encinuzr. 


Telegraphic Address, “ENGINEER NEWSPAPER, LONDON.” 








PUBLISHER'S NOTICES. 


*.* With this week’s number is issued, as a Su , a Two-page 
Drawing of a Compound Swivelling Locomotive, Bulgarian State 
Railways. Every copy as issued by the Publisher includes a copy 
of this Supplement, and subscribers are requested to notify the fact 
| should they not receive it. 





*.* Toe JAPANES® LINB-OF-BATTLE SHIP Hatsusk.—Our on 
supplement of the above may be had, printed on Japanese vellum 
paper, upon a roller, price 1s., by post 1s, 1d, 

"ot If any subscriber abroad, should reine Tn Rance ia on 
imperfect or mutilated ition, 7 \ giving prompt 
information of the fact to the Publisher, with the name of the 
ae a ae © btained. Such ii ’ 

a ved by obtaining the paper direct from 
is 0, 
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TO CORRESPONDENTS. 


*," In order to avoid trouble and confusion we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himsely, and stamped, in order 
that forwarded tination. No 


answers received by us may be fc to their des 
notice can be taken of communications do not comply with these 
instructions. 


*," All letters intended for insertion in Tum Encuveme, or 
, should be ied by the name 
not necessarily for ‘ication, 
whatever can be of 
*," We cannot undertake to return drawings or manuscripts; we must, 
therefore, request correspondents to keep copies. 


REPLIES. 


J. D. (Baker-street).—(1) E. Rohrig’s Technical Dictionary, published in 
Wiesbaden by J. F. Bergmann, can be got from Triibner and Co., 
Ludgate-hill. (2) The City and Guilds of London Technical Schools, 
Finsbury. 


W. M. R. (Chesterfield).—(1) As far as we know the book you mention 
cannot be obtained in this country. We do not know its price, but 
believe it to be about 2s. 6d. (2) You might try “ Electric Motive 
Power,” by Albion T. Snell, the l-ctrician Publishing Company, 
Limited, Salisbury-court, Fleet-street, London, E.C. 


Sgcoxp ENnornger.—We do not know anything of the apparatus you 
describe. If air be forced under pressure into a vessel, and then 
allowed to rush out through a cock, the air discharged will be cooled 
down, and the air in the reservoir will undergo a slight fall in tem- 
perature, but on a small scale this system will not make an apparatus 
for cooling drinking water, 


W. E. B.—There is no reason why feed-heating pipes should not be hung 
in a chimney, so long as care is taken that the draught is not 
injured. Butif the boiler is properly designed and set the chimney 
temperature ought not to be very high. The same idea is much more 
efficiently carried out by Green's economiser, which consists of pipes 
set in the flue between the boiler and the chimney, and kept clear of 
soot by scrapers moved up and down slowly by a little steam engine 
in the stokchold. 


INQUIRIES. 


IRON TROUGHS. 
Sir,—Can any of your readers oblige me with the names and addresses 
of any makers of iron troughing or fluminyg, as used for irrigating sugar 
cane plantations 7 


November 18th. Cc. H. 





SEAMLESS COPPER TUBES. 

S1r,—We should be glad to learn names and addresses of firms capable 
of producing seamless copper tubes having one flat or hemispherical end, 
and of diameters ranging from 2in. to jin., and of lengths from, say, 6in. 
to 9in., and thickness 18 to 20 L.S.G. The maximum possibility of 
length relative to diameter and thickness would also be acceptable. 

October 22nd. H. anv Co., LimitEp. 








MEETINGS NEXT WEEK. 


INSTITUTE OF MARINE ENGINEERS.—Monday, November 18th, at 8 p m. 
Experiments : Orsatts’ Gas Analysis Plant and Glass Blowing. 

Tae Institution or ExectricaL Enoingers.—Thursday, November 
2lst,at 8pm. Inaugural Address by the President, Mr. W. Langdon. 

Society or Arts.—Wednesday, November 20th, at 8 p.m. Opening 
sone by Sir William Henry Preece, K.C.B., F.R.S., Chairman of the 
Youncil. 

MANCHESTER SECTION OF THE INSTITUTION OF ELECTRICAL ENGINEERS. 
—Tuesday, November 19th, at 7.30 p.m., at the New Physical Laboratory, 
Owens College, Manchester. Inaugural Address by the Chairman, C. H. 
Wordingham, M.I.C.E., M.I.E.E. 

Tae Instirvrion or Civi, ENcingers.—Tuesday, November 19th, at 
8 p.m. Papers to be discussed, ‘‘ The Discharge of Sewage into a Tidal 
Estuary,” by W. Kaye Parry, M.A., B.AI., M. {nst. U.E., and W. E. 
Adeney, D.Sc; “The Treatment of Trades Waste Bacterially,” by 
William Naylor, Assoc. M. Inst. C.E. 

RtoyvaL MerTgorovocicat Socrety.—Wednesday, November 20th, at 
7.30 p.m., at the Institution of Civil Engineers, Great George-street, 
Westminster, 8.W. Papers, ‘‘ The Exploration of the Atmosphere at Sea 
by means of Kites,” by A. Lawrence Rotch, M.A., F.R. Met. Soc.; 
‘* Meteorological Phenomena in relation to the Changes in the Vertical,” 
by Prof. John Milne, F.R.S. 
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THE ACCIDENT ON BOARD THE ROYAL SOVEREIGN, 


A very deplorable accident occurred on board H.M.S. 
Royal Sovereign on Monday last while the ship was at 
gun practice in the Mediterranean. Captain Spurway, 
R.M.A., and five men were killed on the spot, while nine- 
teen others were wounded, some very seriously indeed. 
The catastrophe has naturally caused a good deal of 
speculation as to the cause and nature of the failure. So 
far there are only the most meagre statements of facts to 
guide those who are not on board the ship. It is known 
that the first reports, which spoke of the explosion of a 
big gun, were misleading. The gun was undoubtedly one 
of the 6in. quick-firers of which the Royal Sovereign and 
her sisters carry ten apiece. Without any definite in- 
formation, we are possibly correct in saying that the 
guns are probably some of the earlier 40 calibre pieces of 
solid—not wire—construction, fitted with a single-action 
breech mechanism, which has since been to a certain extent 
modified. But let it be said at once that there does not ap- 
pear tobe the slightest reason for supposing that the breech 
mechanism was in any way responsible for the accident; 
in fact, our information, as far as it goes, seems, if any- 
thing, to indicate that the gun had been closed, aimed, 
and was either believed to have fired, and was con- 
sequently at once opened for the admission of the next 
charge, or that a miss-fire was suspected, and the breech 
was re-opened after the prescribed interval of time had 
been allowed to elapse. The suggestion has been made in 
some accounts of the accident that the charge was ex- 
ploded on being pushed home by burning débris in the 
chamber. There are two excellent reasons for deeming 
this exceedingly improbable—in the first place, the occur- 
rence of such an accident with breech-loading guns is very 
unlikely to happen from the nature of things; and, se- 
condly, if the gun was a modernised 6in., as we have reason 
to believe it was, a metal case would be used. We cannot 
pretend that this view is based on any stronger foundation 
than surmise. To ourselves the most probable explana- 
tion seems that the cartridge hung or missed fire, but that, 
owing to the firing of other guns simultaneously, this 
was unnoticed, and the breech was opened. Ifa hang- 








fire was suspected, or if a miss-fire was known to have 
occurred, it would be incredible that the senior officers 
who were present would have allowed the rule for such a 
contingency to be disregarded. This regulation forbids the 
re-opening of the breech till two minutes have elapsed after 
the expected fire, a sufficiently long space of time, it is be- 
lieved, to remove any chance of accident from this cause. 

It is perhaps well to repeat that modern gun mechanism 
is designed to secure the maximum degree of safety. 
Every possible precaution is taken to prevent the gun 
from being fired before it is properly closed, but, never- 
theless, no precautions, however elaborate, can entirely 
prevent occasional accidents, and there is, of course, 
still the possible issue that some disarrangement of the 
firing gear was at the root of the disaster. However, all 
is still surmise, possibly it will never go further, and it is 
little better than lost labour to indulge in unfounded 
speculation. . 

It has been said that the accidents to ships in our 
Navy are very numerous, but ours is the largest navy in the 
world, and as our ships are more at sea than those of other 
nations, the chances of injury are proportionally increased. 
Our guns, too, are numerous, and they, too, are frequently 
used; little wonder then that sad disasters occur from 
time to time. But when we consider the very dangerous 
nature of the weapons handled, accidents are comparatively 
few. If we compare, for instance, the annual mortality 
from accidents among railway employés working with the 
peaceful locomotive, we shall find the list of victims much 
larger than that of gunners and men engaged with 
ordnance and explosives. Modern weapons of great 
power have been introduced among all civilised nations 
during recent years, and accidents are inevitable, not- 
withstanding all the skill of the manufacturers and care in 
drill and training. 

THE TRAMWAY PLANT CONTRACT. 


LONDON ELECTRIC 


THe London County Council last week decided various 
contracts in connection with the reconstruction for electric 
traction of the tramways situated between Westminster 
Bridge -nd Tooting, Blackfriars Bridge and Kennington, 
and Wacerloo Station and St. George’s-circus; and it is 
now satisfactory to note that an English company has 
also been successful in securing the order for the generat- 
ing plant required for the operation of the tramways. As 
advertised, the contract was divided into two sections, one 
relating to the supply of continuous-current plant, and 
the other to three-phase generating sets, and the idea had 
been entertained in some quarters that in consequence of 
the stringent conditions laid down by the County Council 
there was a possibility of the work, at all events that for 
the delivery of the three-phase plant, being placed in the 
hands of some continental firm. Happily, that con- 
tingency has not arisen on the present occasion, but had 
it done so it would have been necessary to raise a question 
of very considerable importance to the electrical engineer- 
ing industry of this country. One of the most remark- 
able facts in connection with the tenders sent in for each 
section is not that the competitors are very numerous, but 
that the total number of offers submitted was exceed- 
ingly large. Thus, for instance, there were twenty-nine 
firms competing for the delivery of the continuous-current 
sets, and these forwarded alternatives to the extent of 
212, or an average of over seven tenders from each firm ; 
whilst a similar average prevailed in the case of the con- 
tract for the supply of three-phase plant, for which 
twenty-two firms competed with a total of 160 offers. In 
these circumstances, it is little wonder that the work of 
the consulting engineer, to whom the tenders were 
referred for examination and report, has been of a difficult 
character, and it would have been even more arduous 
were it not for the fact that most of the companies con- 
tending for one section were also rivals for the other. 

As far as the individual tenders are concerned, it would 
appear that, apart from the selected firm, nothing is known 
regarding the types of engines and generators submitted 
in the competition, which was participated in by the lead- 
ing companies in this country and the English branches 
of some of the continental electrical engineering firms. 
All the information available on the subject is contained 
in the report of the Highways Committee, which gives the 
names of the competitors and the amounts of theiishighest 
and lowest tenders respectively for each section of the 
work, and by adding together the figures submitted by 
each company for both sections, we arrive at some remark- 
able totals. With one exception it is found that the 
highest totals of the tenders sent in both for the continu- 
ousand the three-phase plant emanated from English firms, 
whilst the lowest totals were received from German or 
other continental companies or their English branch 
establishments. This statement will probably cause no 
surprise to those who are aware of the strong endeavours 
which are being made by continental firms to obtain a 
larger share of the electrical engineering trade of this 
country. But what will be thought of the extraor- 
dinary assertion that a German company which sub- 
mitted a tender has actually incurred a loss of over 
£400,000 during the financial year which has just termi- 
nated. Of that loss the sum of nearly £78,000 is 
represented as loss on trading account alone, and that 
amount is actually in excess of the company’s total 
tender for the two sections of the London County 
Council contract. This statexcent throws an interesting 
sidelight on German competition, concerning which some- 
thing may be written on a future occasion, but in the 
meantime our readers may draw their own conclusions 
onthematter. At thesame time, no useful purpose would 
be served by any attempt to compare the amounts of the 
various tenders in view of the absence of details respect- 
ing the types of engines and generators. All that can 
be done is to refer to the method according to which 
the contracts have been decided on the advice of Pro- 
fessor A. B. W.Wennedy, the consulting engineer for 
the work. 

The report of the Highways Committee repeats the 
opinion expressed by the consulting engineer to the effect 
that considerable advantages may be derived from using 
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the same type of engine for driving both classes of gene- 
rators when installed at the same station, whilst con- 
sideration has also to be given to the question of one 
firm making both the continuous-current and the three- 
phase plant or otherwise. The tenders have, therefore, 
been considered in pairs, according to the type of engine 
proposed for driving both forms of generators, and nine 
such tenders were placed before the Highways Committee 
for special attention. Of these offers those of Dick, 
Kerr and Co. were the most advantageous in both sec- 
tions; the tender for the continuous-current sets with 
Ferranti engines amounted to £25,964, and is the lowest 
which it was possible to recommend; and that for the 
three-phase plant with the same type of engines amounted 
to £46,625. The report states that the two tenders com- 
bined gave a lower total price than any two other tenders 
for electrical plant of both kinds in accordance with the 
specification and driven by the same type of engine, and 
which otherwise appeared satisfactory. In these cireum- 
stances, the Committee concurred in the opinion of the 
consulting engineer, that the tender of that company 
should be accepted for each kind of machinery as being 
most advantageous to the Council from all points of view, 
and the Council at the meeting on Tuesday adopted a 
recommendation to this effect without any discussion 
whatever. It is intended to allow the contractors to sub- 
let to the English Electric Manufacturing Company, 
which is a branch of their own firm, the construction of 
the generators and other electrical plant; the manu- 
facture of the large engines to Ferranti, Limited, and 
the building of the auxiliary engines to Bellis and Morcom. 
The delivery of the continuous-current sets is to be com- 
pleted within ten months, and that of the three-phase 
plant in eighteen months from the date of order. 

It will be some satisfaction to the unsuccessful English 
competitors to find that both contracts have been placed 
in this country, although heartburnings may arise from 
the fact that the actual contractorsin the present instance 
will act rather as merchants than as makers of the 
machinery. Another question which will occur is as to 
how itis possible for a company acting in this capacity 
to submit tenders which combined show a lower total 
price than any two other tenders for electrical plant of 
both types in accordance with the specification, and 
actuated by the same class of engine. As, however, the 
County Council is satisfied with the company’s guarantees 
in regard to the economy and efficiency of the plant, it is 
to be hoped the company is equally gratified with the 
result of its tenders. 


ENGLISH AND AMERICAN LOCOMOTIVES. 


Aw earnest discussion has taken place in our columns 
concerning the relative merits of British and American 
locomotives. Our correspondents have by no means 
limited the scope of the questions raised. They have 
drifted into numerous bye-ways, and argued about side 
issues as though they were all-important. We have no 
intention now of following them; indeed, the subject is 
so complex and discursive, ranging as it does from 
political economy and railway management to the 
dimensions of side frames and the material of fire-boxes, 
that it would be out of the question to deal with it as a 
whole. We shall confine ourselves to one or two 
matters about which an unaccountable confusion of mind 
apparently exists, and propositions are advanced which 
are simply irreconcileable with the possession of accurate 
information by those who use them. 

The advocates of the American locomotives driven 
into a corner and compelled to admit that in material 
and workmanship the British engine is the best in the 
world, can, as a final argument, point to the assumed 
fact that the American engine can haul much heavier 
loads than the English engine of the same general 
dimensions. We have seen this statement made over 
and over again, and suffered to pass uncontradicted. 
Very seldom is an attempt made to give a reason for the 
superiority of hauling power. When one is supplied it is 
almost invariably wrong. Now it ought to be evident 
that, assuming it is true that an American engine can 
haul heavier trains than an engine built in England or 
Scotland, some explanation of the fact must exist ready 
to our hands if we choose to seek it out. The pulling power 
of a locomotive can be calculated by Pambour’s well- 
known rule—multiply the square of the diameter of one 
cylinder by the length of stroke in inches, and by the 
average cylinder pressure in pounds, divide by the diameter 
of the driving wheel in inches; the quotient is the tractive 
effort of the engine at the rails. Thus, for example, let the 
engine have 18in. cylinders, 26in. stroke, 6ft. driving 
wheels, and an average cylinder pressure of 100 ]b., then 
the tractive effort at the rails is 11,722ib.; or to put it 
another way, 117 lb. for each pound of average cylinder 
pressure. This rule applies to American locomotives just 
as it does to those of Great Britain and of all the rest of the 
world. There are, of course, no exceptions of any kind. It 
follows that if an American locomotive of the stated 
dimensions can pull more than the British engine, either 
the average cylinder pressure must be higher or the 
engine must run with less frictional resistance, or both. 
Those, therefore, who say that the American locomotive 
can pull more than the British engine commit themselves 
to either or both of the two propositions which we have 
laid down. As a rule they will do nothing of the kind, 
contenting themselves with a bald statement of what 
they are pleased to call facts. It will, we hope, be 
clearly understood that the tractive effort, calcu- 
lated as we have shown, is the gross effort, 
and must not be taken to represent the pull on the 
draw-bar, which will always be less by the amount 
of effort required to overcome the frictional resistance of 
the machinery and the rolling resistance of the engine 
and tender regarded as vehicles. To this must, of 
course, be made an addition for gravity if the train 
is running up hill. As concerns the engine friction, 


seeing that the workmanship and alignment of the 
British locomotive are better than those of the American 





engine, it seems that the machinery friction of the first 
cannot be in excess of thatof the last; so we may dismiss 
that as a factor in the discussion. We have next to 
consider the resistance of the locomotive as a vehicle. 
So far as axle-boxes, and lubricators, and truth of tires 
are concerned, the American engine cannot be the better. 
It is argued, however, that the American engine being, 
so to speak, looser—more of a basket, if we may be per- 
mitted the word—it accommodates itself to a bad 
road better than the British engine, which is held to be 
too rigid. We would gladly see this question threshed 
out. The British engine is fitted with a bogie ; its side 
frames ought to be more flexible than the bar frame of 
the American engine ; compensating levers are freely used 
in both engines. In point of fact, we strongly suspect 
that the argument is rather unsound. That there may be 
some weight in it is, however, quite possible; but not a 
trace of evidence in its favour is ever adduced. It might, 
for instance, be shown that British engine tires wear out 
much more rapidly than American tires; but, so far as 
we can learn, the contrary is the fact. American loco- 
motive superintendents constantly complain of the want 
of durability in their tires, and particularly in their 
tlanges, which, to judge by the diagrams published now 
and then, wear to a knife-edge with alarming rapidity. 
We have, unfortunately, little or no definite information 
as to the power required to propel a locomotive. Experi- 
ments carried out a few years ago in the United States 
with a dynamometer showed that not much over 60 per 
cent. of the tractive power of some big engines passed 
through the draw-bar. Of course it is quite pos- 
sible that a locomotive in a ramshackle condition will 
run as a vehicle with less friction than one in good order. 
Taking the proposition as it stands, however, it only 
remains for us to say, in the words of Scotch juries, 
‘** Not proven.” 

If, then, we leave out the frictional explanation of the 
greater hauling power of the American locomotive, we 
have nothing left but the greater average cylinder pres- 
sure. The safety valve loads are, however, about the 
same, and the higher average pressure can only be the 
result ofalonger steam admission. This is, we believe, the 
key to the whole problem. The normal British lap on 
the slide valve is lin., with no lap inside. The American 
engine has a lap of about jin. outside, and usually a 
negative lap of, say, }in.inside. The result is that, on the 
whole, a cylinder diagram from an American engine may 
be made fatter than one from a British engine can 
possibly be. This is, we understand, the reason why 
the American engines working in this country pull so 
well. Of course the reduction of lap means a very con- 
siderable increase in the consumption of steam. This 
entails the necessity for a strong draught, and this is 
supplied automatically by the higher pressure at which 
the exhaust is discharged up the chimney. The 
American engine can pull, but it is in no sense an 
economical engine, either in fuel or lubricants. 

We can quite understand why an engine of this kind 
may enjoy much favour in rough countries. It must 
not be forgotten that a machine which has no pretension 
to refinement of construction will stand usage without 
going to the repair shop, that would be intolerable to a 
superior machine. A farmer’s wagon will still be quite 
serviceable after suffering damage that would ruin a 
Court carriage. Locomotive engine builders in this 
country have not tried to build down to the American 
level, and, indeed, Great George-street would strongly 
discountenance any movement in that direction. We do 
not fora moment advise any departure from the high 
standard of workmanship that has made the British loco- 
motive famous; but we think that it is not impossible 
that a type of engine might be designed which would be 
cheaper than the normal type, would have less machin- 
ing about it, less lap on the valves, and would, while less 
costly than the normal locomotive, and more extravagant 
of fuel, satisfy the demand of our Colonies and many 
portions of India at once better than the standard British 
engine or the American locomotive. 


THE GUYOT-DUTEMPLE BOILER. 


JupGInG from the way in which the French Press has 
been seizing upon every little incident to demonstrate 
the weakness and failures of British war vessels, our 
neighbours seem to be under the impression that the 
British Marine possesses a monopoly of bad boilers and 
defective armament. The experience with the Belleville, 
of course, merely provides fresh argument for their 
favourite theme. If the Admiralty selected this boiler 
as the most suitable type, it was, they thought, because 
nothing of British design could compare with it as a rapid 
generator of steam. When, therefore, the Belleville 
began to give trouble, they held that it was not due to 
any defect in the design of the boilers, but simply to the 
inexperience of those who worked them, and on the Com- 
mission appointed to investigate the failures of the Belle- 
ville boiler presenting a report unfavourable to this type 
of generator; our French critics concluded that the 
technical hody was carrying patriotism to an extreme 
length, and condemning the Belleville system because it 
was of Gallic origin. But incidents which have recently 
occurred in the French navy show that the Belleville is 
not the only type of water-tube boiler which has proved 
a vexation of spirit to the Navy; and they also prove 
that in the way of carrying out costly and disastrous 
experiments our neighbours can give points to the British 
Admiralty or,any other naval department. The desire 
to secure a maximum of heating surface in 2 small volume 
has induced engineers across the Channel to adopt all 
sorts of expedients for increasing the surface of tubes; 
and this is seen more especially in the modifications that 
have been carried out in the Normand generator, notably 
in what is known as the Dutemple or Guyot-Dutemple 
boiler, in which the tubes are curved two or four 
fold. This boiler is used in several of the French 
torpedo boats. As toits steami-generating capacity we can 





say little, but it is notorious that the Dutemple boiler has 
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constantly given trouble to such an extent that we believe 
the system has been entirely abandoned for torpedo boats 
When, therefore, it was understood that the Guyot. 
Dutemple boiler, which had proved itself so liable to 


accidents in the small boats, was to be fitted on a bic 
scale to the new cruisers, Jeanne d’Are and Chiteay 
Renault, there was a general protest ; and the Council of 
Works of the Ministry of Marine regretted that the 
department should have so little profited from the lessons 
of the past. Moreover, even supposing the Dutemple 
had given universal satisfaction on board the torpedo 
boats, which is far from being the case, many liberties 
may be taken in the designing of small generators which 
might prove utterly disastrous if applied to huge boilers 
in cruisers of 20,000 horse-power. This is what has hap- 
pened in the case of the Jeanne d’Arc and the Chiiteay 
Renault. After being in construction for more than fiye 
years, the former vessel recently went on her trials, 
The boiler casings got so hot that the stokers had to leave 
the stokeholds. Nothing could be done but to damp 
down most of the fires, and the Jeanne d’Are returned 
to port. 

The naval department has naturally sought to minimise 
the importance of this failure by asserting that it js 
merely a question of ventilation, and that “ trivial acci. 
dents” of this kind will happen in the best-regulated 
cruisers ; but the fact that the department is fully alive to 
tbe seriousness of the trouble is seen in the extensive 
alterations that have been ordered to be carried out in 
the boilers. Not only are the boilers to be packed with 
thick walls of non-conducting material, but they are to be 
largely modified, and the most important results of these 
modifications is that they will necessitate the suppression 
of four boilers, representing a sixth of the Jeanne d’Are’s 
horse-power. The department states that the repairs will 
be completed in six months, but taking as a basis the 
usual difference between the official estimated and the 
actual results, it is probable that the time during which 
the Jeanne d’Arc will be laid up will be nearer sixteen 
months than six, while it is impossible to estimate the 
expenses that will go to swell the already formidable 
figure of 20,000,000f. which the vessel has cost. 

The most singular thing about this failure is that the 
department of the Marine did not wait for the results of 
the big Dutemple boilers on board the Jeanne d'Arc before 
deciding to fit similar generators to seven other vessels, 
and orders have been given out for these boilers repre. 
senting 160,000 horse-power. As these boilers have been 
bought, and are in some cases fitted, the outlook is by no 
means encouraging. Doubtless the experience of the 
Jeanne d’Arc will induce the Government to patch up the 
boilers in the same way, so that in each case there must 
be a considerable increase in the cost of the vessels and 
probably also a diminution in horse-power, unless, indeed, 
the department should sacrifice the Dutemple boiler in 
those vessels which have not yet left the stocks. In any 
event the French Navy seems to be far from reaching 
that stage of economy to which the new school has been 
trying to bring it for some years past. The muddle is, in 
fact, regarded as something of a scandal, for it is openly 
stated on the other side of the Channel that if the Guyot- 
Dutemple boiler has been adopted on the new cruisers it 
is because M. Guyot isa State naval engineer and an 
associate of M. Dutemple, while his duties consist mainly 
in reporting upon the marine boilers. It is unfortunate 
that there should be any possible opening for implications 
of this kind, as it is herdly likely that the Department of 
the Marine would allow any sense of favouritism to blind 
it to the material interests of the navy, and the only thing 
to be said is that the department seems to have been 
singularly lacking in foresight and prudence in ordering 
a large number of vessels to be fitted with a type of 
asees which had not even been tried in a single one of 
them. 


LONDON WATER SUPPLY, 


Ir is obvious that the London County Council intends 
to continue its fatuous policy of attempting to obtain the 
control of London water supply undertakings. It might 
have been thought that in view of the promise made some 
time ago by the President of the Local Government 
Board, and the announcement of the proposal of the 
Government to deal with the question in the ensuing 
session of Parliament, the London County Council would 
refrain from squandering the ratepayers’ money any 
longer by the promotion of legislation which must of 
necessity have a negative result. But nothing appears to 
deter the action of the County Council, which now pro- 
poses to promote a Bill in the next session on similar 
lines to that which was introduced last session. Yet, 
what has happened during the present year which might 
induce Parliament to lend a more sympathetic ear to the 
voice of the County Council than it has done in previous 
years? The report of the Water Committee of the 
County Council states that the latter has on several 
occasions been informed that the repeated delays 
in the settlement of the water question would 
be seriously | gsqpncnen to the interests of the 
ratepayers; and in support of this view a comparison 
is given of the water rates levied by the com- 
panies in 1895 with those charged last year. It 
appears from this that the gross income of the companies 
advanced from £2,033,723 in 1895 to £2,365,248 in 1900, 
or an increase of £331,525. The profits and the divi- 
dends paid on the ordinary shares have, however, not 
risen in like proportions, but the report submits that it 
is entirely owing to the efforts of the Council,and to the 
fact that the Council has constantly pressed upon Panlia- 
ment the urgent necessity of purchase, that the interests 
of the ratepayers have been, at least partially, safeguarded 
during this period, by the “ sterilisation’ and sinking 
fund clauses. The contributions from the companies 
under the latter clause have quadrupled during the last 
five years, and in the future will increase much more 
rapidly ; and this in itself is regarded by the report as 4 
sufficient justification of the expenditure upon water 





legislation, which has been so strongly criticised. The 
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s further to the recent advance, amounting 

reper 600 aa, in the prices of the water companies’ shares 
on the Stock Exchange. 

It will be seen from these statements that no fresh 
arguments have been brought forward to support the 

licy of the County Council in proposing fresh legisla- 
Fon “and we are even told that it may prove desirable in 
the ratepayers’ interest that the proposals of the Council 
should be before Parliament as well as those of the 
Government. This is certainly an injudicious observation 
which will not be of any benefit to the County Council. 
The central administrative body is. too strongly in favour 
of controlling the water supply for its views to receive the 
endorsement of Parliament. It is the actual possession 
of the water undertakings that is desired rather than the 
Jarger question of the welfare of the community of the 
London water area. In fact, the President of the Local 
Government Board informed the County Council some 
months ago that it was harping too much upon the question 
of control. But the metropolitan water area is of far too 
comprehensive a character to be placed under the control 
of the political party which rules at Spring-gardens. In 
addition tothe Corporation of the city of London, the County 
Councils of Middlesex, Essex, Kent, Surrey, and Hertford- 
shire, and the Lea and Thames Conservancy Commis- 
sioners and other parties are interested in this particular 
water question ; and for that matter the interests of these 
external districts, with their ever increasing populations, 
will become greater year by year. It is therefore all the 
more necessary that a properly constituted water board 
should be formed to acquire and manage the water under- 
takings, and it is not easy to understand how any scheme, 
other than one board, upon the recommendations of the 
recent Royal Commission on the London water supply, 
which detailed the constitution of such a board, will stand 
any chance of meeting a favourable reception at the hands 
of Parliament. As the London County Council refuses 
to accept these recommendations, it only remains for the 
Government to settle the question once and for all in the 
interests of London, without sacrificing the just claims of 
private enterprise which has so ably served the metropolis 
in the past. 

2eo 


THE SHEFFIELD WATER FAMINE, 


Tur water department of the Sheffield Corporation have 
issued notices urgently requesting customers to exercise 
rigid economy. Heavy rains have fallen during the week, 
but the general manager states that, roughly speaking, three 
or four weeks of continuous rain would be required to make 
the storage sufficient to render the supply to the city and 
district no longer a matter of uncertainty. The danger, he 
says, is that before the required amount of rain has fallen 
and has drained off the watershed into the reservoirs, a sharp 
frost will set in. Since 1869 Sheffield has never had to 
abandon its constant supply, but the depth of water in 
the reservoirs has fallen off so severely that on Tuesday night 
arrangements had been made to cut off the supply during the 
night. Fortunately, rain fell freely and prevented this being 
necessary. The Water Department are now trying to arrange 
with the mill owners for a temporary withdrawal of a portion 
of the compensation water supplied to them. It is expected 
that these negotiations will be successful, but even in that case 
the relief afforded will be very slight, and utterly insufficient 
to relieve either the department or the consumers from the 
urgent duty of being as careful as possible. The general 
manager reminds us of the lead-poisoning panic which pre- 
vailed some years ago, when it was discovered that the Red- 
mires water possessed the property of corroding lead pipes. 
Since that time water consumers have been in the habit of 
running off a considerable quantity of water every morning 
under the belief that it is necessary to do so to prevent the 
possibility of lead-poisoning. The water department now 
state that this precaution is unnecessary, for years past the 
Redmires water having been treated in a manner to prevent 
itfrom acting upon lead. The treatment, it is again positively 
stated, has proved perfectly satisfactory, while the inner coat- 
ing which all lead pipes take on after they have been in use 
afew months forms an additional protection. The general 
manager of the water department impresses upon consumers 
that this running of water to waste through fear of lead poison- 
ing is, therefore, not only unnecessary in any case, but in cir- 
cumstances when in the absence of continuous rains, there is 
reason to fear a water famine, is altogether reprehensible. 








INDIAN Rattway Locomotive Contracts.—The conference of 
Indian railway engineers for the standardisation of locomotives 
required in that country and to forecast the number of new loco- 
motives likely to be indented for, which was foreshadowed in Lord 
George Hamilton's letter to Mr. Baird, M.P., on October 10th last, 
1s to meet at Bangalore about the middle of January. It is to be 
presided over by Mr. F. Wolley-Dod, late deputy consulting 
engineer for State railways. All the locomotive superintendents of 
the principal railways will be asked to attend the conference. 
_INSTITUTION OF MECHANICAL ENGINEERS.—On Monday evening, 
November llth, the opening meeting for the graduates of the 
Institution was held at the Institution House, Storey’s-gate, 
Westminster. Mr. John I. Thornycroft, F.RS., occupied the 
chair, and apaper on ‘‘ Light Steam Cars ” was read by Mr. T. J. B. 
Drayton, graduate. The author's paper dealt with steam cars as 
used on common roads for industrial and other purposes. He first 
dealt with the light car known as the ‘‘Locomobile.” This car is 
made in two sizes, to carry either two or four persons. The engine 
is placed under the seat and the condenser in front. Driving is 
effected by chain gearing, and a single brake of the band type is 
supplied with the car. The cylinders are 24in, diameter and 3in. 
stroke, The boiler is cylindrical, having a copper shell bound by 
steel piano wire. Steam at 180 Ib. per square inch is supplied b 
the boiler to the engines. A liquid-fuel burner is used, fed wit! 
petrol. The ‘“‘Gardner-Serpollet ” car was next described, Steam, 
generated by a tlash boiler, is the motive power. The engine is 
Single-acting, having four cylinders, and running at 650 revolutions 
per minute, Mushroom valves, operated by cams, are used for 
distributing the steam in the cylinders. The flash boiler contains 
some 300ft. of ee having an internal diameterof 4mm. With 
this car a speed of 50 miles per hour can be obtained, or in ordinary 
running a speed of 26 miles per hour, and the car can climb an 
incline of lin 5. The author then described some of the forms of 
— lorries as used in our streets. These could carry an average 
oad of tive tons at a speed of five miles per hour, and ascend a 
gradient of lin 18, The motor consists of a two-cylinder compound 
ee engine, cylinders 4in. and 7in. diameter, and 1lin. stroke. 
, _ can be raised in fifteen minutes. An interesting discussion 
ln ‘c: in which the Hon. C. S. Rolls, Messrs. Clarkson, Strick- 
and, Phillipson, and Duncan, took part. A vote of thanks to the 


author of the paper, and to the chairman of the evening, concluded 


he proceedings, 


LITERATURE. 


A Treatise on Elementary Statics, for the use of Schools and 
Colleges. By W. J. Dosss, M.A. London: Adam and 
Charles Black. 1901. 

In his preface the author tells us that the “ special 
feature of this work is its continued insistence upon the 
double aspect of the subject, namely, the geometrical and 
the analytical. I have in the whole development of the 
subject allowed Geometry to play its part side by side with 
Analysis, and I venture to hope that the book will thus 
cultivate greater resourcefulness than would come from 
the usual almost exclusive use of the analytical method.” 
We gather from the last words that Mr. Dobbs has yet 
to learn something about such things as the use of 
graphic statics and dynamics, at least by engineers. It 
would perhaps have saved some confusion of mind on 
this point if he had explained who it is that makes 
almost exclusive use of analytical methods. 

To the production of treatises of this kind there seems 
tobe noend. The differences between them are just the 
differences between blades of grass of similar species. 
We are lost in wonder when we reflect on the amount of 
energy required to write books of such exceeding dryness. 
We wish that for once anyone would write a comic 
statics, or dynamics, modelled on some such lines as the 
well-known ‘Comic History of England.” The thing 
would be in a sense a relief—a change. We do not say 
this in a way of finding fault with Mr. Dobbs or his 
book. We are prepared to say that it is at least as 
good as the dozens of works of the same kind which 
have preceded it, and thet it will even set a high 
standard for those which have to follow it. But none 
the less it is a treatise on statics, and is in no way 
calculated to exalt the soul or cheer the wayfarer on 
the road to knowledge. 

Being at least as good as other books, it will serve 
the purpose of a peg on which to hang a certain criti- 
cism which applies to almost, but,’ happily, not all 
treatises of this kind. In its pages we find an unhappy 
confusion, amounting, indeed, to implicit contradictions 
which are well calculated to drive the thoughtful student 
to despair. At the outset it is just as well to explain that 
although Mr. Dobbs calls his book a treatise on statics, he 
by no means excludes aconsideration of dynamics. He lays 
down the fundamental proposition that action and re- 
action are equal and opposite. He then proceeds to show 
that if two forces, acting on a rigid body, are equaland act 
in opposite directions along the same straight line, they 
are in equilibrium. Now, we may accept this as an 
arbitrary definition or as a statement of a physical fact. 
In neither case does Mr. Dobbs give any proof whatever 
that the proposition is true. He calls it an axiom, butit 
is nothing of the kind. In the first place, we can assure 
Mr. Dobbs that no such thing can exist as a single 
unbalanced force. The mind is incapable of forming a con- 
cept of suchathing. Wherever force is manifest we have 
a stress; the ‘action’ on the one side, the “ reaction ” 
on the other side, co-existing and determining each other's 
amount. He goes on to say, “If two forces acting on 
a rigid body are in equilibrium, they must be equal, 
and act in opposite directions along straight lines.”’ Here 
again we have either an arbitrary definition or a state- 
ment of fact; if the latter the words have no sufficient 
application. It is physically impossible to have a force 
which is not equilibrated by another force. There is no 
such thing as an unbalanced force. What Mr. Dobbs 
means is that if only two forces act on a body, these two 
must be equal and opposite. If two ostensible forces, not 
opposite to each other in direction, act on a body, then 
these two must be opposed by two other forces, not 
perhaps ostensible; so that we shall have four, or any 
other number, of forces at work. 

Carrying, now, our homily a little further, let us take 
any convenient diagram of the many and excellent 
diagrams in the book before us, say Fig. 158, which shows 
a simple pulley hung in the bight of a cord, and carrying 
a weight. Mr. Dobbs shows that the pull on each side 
of the bight will be one-half that on the axis of the 
pulley supporting the weight. Let, now, the axis of the 
pulley be frictionless, and the cord so flexible that no 
work is done in bending it; the stress on the two cords 
of the bight is one pound on each; the total dead weight 
is, therefore, two pounds, and the whole is in equilibrium. 
Let us now further suppose, to simplify matters, that we 
are causing the weight to rise at any moderate constant 
velocity we please, the stress will still be one pound on 
each cord; that is to say, the static and dynamic stresses 
will remain unaltered. All the forces are in equilibrium, 
motion is taking place, and yet the student is taught that 
force is the cause of this motion, or, to put it more 
clearly, that motion is the result of an unbalanced force 
acting on a body. 

We do not quarrel with Mr. Dobbs for making this 
statement. It is not true, but this we pass over. Our 
ground of compluint is that two statements are made to 
the student which flatly contradict each other. In the 
first place, the student is told that every force is always 
opposed by an equal and opposite force. Then a little 
further on he is told that force causes motion. The 
student very naturally asks how the two statements are 
to be reconciled. The mind cannot retain both concepts 
at once; for it is obvious to any intellect that can grasp 
the meaning of such words as statics and dynamics at all, 
that if the resistance to a force be precisely equal and 
opposite to that force, there is no reason why motion 
should take place because of force. We wisb it to be 
understood very clearly that for our present purpose we 
are not asserting that either proposition is true. We do 
not maintain that forces must always balance each other. 
We do not assert that force is or is not the cause of 
motion. The only point for which we contend is, that in 
a great number of text-books two propositions are laid 
down with a ruthless disregard for the reasoning powers 
of the student, which two propositions contradict 








each other flatly and aggressively. Mr. Dobbs, as a very 
recent writer, ought, we think, to have avoided this 





pitfall; we doubt if he was even aware of its existence. 
It is but justice to the late Professor Tait to point out 
that he, many years ago, rejected the proposition that 
force was a cause of motion. He would not have at any 
price the definition of force laid down on page 2 by 
Mr. Dobbs; and we are happy to say that his views have 
at last begun to receive that acceptance of which they 
are worthy among teachers of physics. We can only 
regret that Mr. Dobbs is of a different way of thinking. 


A Theoretical and Practical Treatise on Oblique Bridges in 
Stone and Brick. By Francis Campin, C.E. London: 
The Publishers of the Railway Engineer, 3, Ludgate-circus- 
buildings, E.C. 

THERE are three general methods of building skew bridges 

of both stone and brickwork. They may be constructed 

with spiral and with equilibrated courses, or with a central 
direct arch, terminated by a pair of oblique ends or faces. 

It is with the first of these that the author deals in his 

present treatise. It comprises a clear and simple descrip- 

tion of the manner of ascertaining with practical exact- 
ness the dimensions, angles, templates, developments, 
and surfaces requisite for the proper execution of the 
work. It also carefully explains the use and application 
of the twisting rules, and the manipulation necessary for 
the actual working of the differently shaped stones used 
in the whole structure. Wedo not quite agree with the 
remark that “in view of convenience and rapidity of 
erection, it is most economical to construct oblique arches 
with a section semicircular, or segmental, on a line at 
right angles to the axis, the segment being circular in 
form.”’ It is with the first part of the statement that we 
do not concur, as it has been admitted that in oblique 
bridges built with spiral courses, the “ right,” or “ square ” 
section, should not approach too closely to the form of 

a semicircle. This statement applies equally to arches 

built upon both the spiral and the equilibrated principle. 

A nearer approximation to the semi-cylindrical form may 

be made in arches of the latter type. 

In order to demonstrate clearly the method of design- 
ing and preparing the drawings and diagrams required 
for the building of an oblique or skew bridge, an example 
has been taken from actual practice. The details and 
calculations are worked out from the commencement, and 
the successive steps carefully indicated. Attention is 
drawn to the direction of the face joints of the arch, which 
are found to converge to a focus more or less below the axis 
of the arch, according to the degree of obliquity of the 
bridge. It may be stated that Mr. Buck was the first to 
observe this peculiar property, and he deduced an alge- 
braical formula for the accurate determination of this 
focal point. The exact location of the focus to which 
the direction of the face joints of the arch converge is 
of great importance, as it enables several drawings to be 
dispensed with which would otherwise be indispensable. 
It is correctly observed that the joints upon the faces of 
the arch are not absolutely straight lines. In reality, 
these joints are formed by the intersection of the twisted 
beds of the stones and the face. The lines indicating 
them curve very slightly towards the keystone ; but for all 
practical purposes they may be regarded as straight lines. 

Two methods of calculation have been employed in 
this little treatise. In the one, trigonometrical equations 
are employed; but if a book of trigonometrical tables 
should not be at hand—a rather rare contingency—or the 
designer be not conversant with their use, he can work 
out his calculations by the other. The results by the 
latter method are obtained, at the cost of a little addi- 
tional trouble, from the arithmetical relations existing 
between the sides of right-angled triangles. It is hardly 
necessary to point out that if the computations be 
accurately performed the results of the two methods 
will closely coincide. One may be advantageously 
employed as a check upon the other. 


Transactions of the Institution of Mining and Metallurgy. 
Tenth Session, 1900-1901, Vol. IX. London: E. and F. 
N. Spon, and the Institution of Mining and Metallurgy. 
New York: Spon and Chamberlain. Demy 8vo. 459 
pages. 

Tus volume has appeared with commendable prompt- 

ness. It contains an account of the proceedings of the 

nine ordinary meetings of the tenth session of the 

Institution, and of the tenth annual general meeting; 

the period covered being from October, 1900, to June, 1901, 

both inclusive. 

The contributions are characterised as usual by their 
widely distributed geographical origin, whilst what may 
be regarded as the three branches of the metal mining 
industry—mining, ore separation, and metallurgy—all 
receive some attention; moreover, there is less trivial 
matter in this volume than in some of its predecessors, 
which is a distinct improvement. 

The sixty-seven pages devoted to the consideration of 
mining laws are also a strong feature, whilst a conspicuous 
contribution is that of Mr. Ashcroft on ‘Sulphide Ore 
Treatment,” covering, with the discussions, forty pages, 
and in which is described a series of experimental—large 
scale—treatments for dealing with that ever-fertile field 
for metallurgical investigation, the Broken Hillore. The 
series of treatments are called cyclic, and everything of 
value is to be utilised either as a commercial commodity 
or for regenerating the materials employed ; electrolysis 
is a great factor in the scheme. 

The Institution has apparently made up its mind to be 
in the fashion, and has, like its eldest sister, the American 
Institute of Mining Engineers, and its elder sister, the 
Institution of Mining Engineers, a paper on ‘“ Mine 
Surveying.” In this case Mr. G. A. Troye is the author, 
and his contribution, with its discussion, covers thirty- 
seven pages, but does not add much to our knowledge. 

There are thirty-one papers in this volume, compared 
with twenty-five in the last volume. Mr. Arthur C. 
Claudet still exercises his useful editorial influence as far 
as technical questions are concerned ; the general editing, 
however, being in the hands of Mr. C. McDermid, the 
secretary, and the result is certainly satisfactory in 
maintaining the standard of these ‘‘ Transactions.” 
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BICYCLE-SPOKE MAKING MACHINERY. 





WE have recently had an opportunity of examining a set of 
ingenious bicycle-spoke making machines, constructed in 
accordance with the patent of Mr. John Batey, of Harborne, 
near Birmingham. We feel sure that a description of these 
machines will be of interest to our readers, since they are 
unigue in construction and automatic in their working. 
They appear to be a new departure both as regards their rate 
of production and also as regards the special features of the | 
product. Three kinds of machines are necessary for the 
manufacture of the spokes, and the functions they perform 
are those of stretching, straightening, cutting, screwing, 
heading, and bending. Two of the three machines are capable 
of performing the operations required for the production of 
3600 spokes per hour, The third machine, that for screwing, 
can turn out 700 spokes per hour, so that six of these 
machines are needed to keep pace with one of each of the 
other two machines. 

The first machine, which is illustrated in Figs. 1 and 2, 
straightens, stretches, and cuts off to a dead length sixty 
wires per minute. Its action is as follows:—The wire is 
wound from the coil, in whichit is supplied by the makers, 
on to the drum A in a lathe or other similar machine, and 
during this operation of being wound on to the drum the 
spirality of the wire is destroyed. The drum is then 
mounted in the stretching and cutting machine by means 
of bearings provided for it, and it is furnished with a 
band brake acting on the circumferences of its two 
sides, and with a further brake of the form shown in the 
drawing, where a weighted lever keeps an arm pressing on 
the surface of the wire. The use of the brake, of course, 
is to arrest the movement of the wire at those times 
when it is not being pulled through the various portions of 
the machine. Tostart the machine the wire is led off the 
drum through a guide on to an arm B, which has a curvature 
of less radius than the smallest diameter of the drum. It is 
then clamped into close contact with this arm by means of a 
covering strip and butterfly nut C, which, however, does not | 
hold it so tightly as to prevent its being pulled through by 
the action of the machine, as explained later on. By being | 
led over this curved arm the wire has a known curvature given | 
to it, and during its passage it is zig-zagged between a number 
of studs D, which first give it a curve in one direction, | 
and then take it out and give it a curve in the other direction, 
eventually straightening it. These studs are adjustable, 
to allow for slightly different treatment with various qualities 
of wire. During the process the wire becomes very ductile, 
and it leaves the arm in a true curve lying in a true vertical 
plane. Fig. 3 shows the arm to a larger scale, and its action 
can be better perceived. From this arm the wire passes 
through a series of rollers E, which are adjustable, and 
these finally straighten the wire so as to prepare it for 
future operations. From the rolls it passes through a short 
cylinder F’, with a hole in it slightly larger than the wire 
t> be treated, and about 16 diameters long. The object of | 
this cylinder is to remove any kinks or small curves | 
which may have remained undealt with after passing the 
studs and the rolls. The wire is afterwards drawn 
through split dies G, the jaws of which are held to- 
gether with vonsiderable pressure by means of a spring- 
controlled lever. The pressure on these dies is not sufti- 
cient, so we are informed, to make any appreciable reduc- 
tion in the diameter of the wire, but it has the effect, 
so we understand, of nullifying the various previous opera- 
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As may be imagined, the operation of the machine is recipro- ; reversed the whole operations are repeated over again. All 


cating, one length of spoke being drawn out and cut off, and | the operations, as in the cutting machine, are automatic and 


then another. The means by which this is brought about is 
very simple. A fly-wheel is provided beneath the machine, 
which is connected through a crank and connecting-rod with 
a rocking lever, which in its turn is connected with a 
sliding gripper H. The length of travel of this gripper, and 
hence the length of the spokes cut off, is arranged by fixing 
the end of the connecting-rod attached to the crank on the 
fly-wheel either nearer to or farther from the centre of the 
wheel by means of the slot, as will be seen in the drawing— 
Fig.1. Thegripping of the wireis brought about by a specially- 
devised toggle arrangement. Finally the wire is taken 
through a cutting-off mechanism at J. This contains two 
cutting dies, consisting of a pair of rings set excentrically to 
one another, and free to revolve, so that the very act of 
cutting turns the rings round and presents a new surface to 
each spoke to be cut. The cutting mechanism is actuated 
by a roller working on a cam on the periphery of the fly- 
wheel, the motion being transmitted through a series of 
levers, one of them weighted, so that the roller is always 
kept pressing against the cam. The cutting dies only cut 
half way through the wire until the sliding gripper H has 
returned towards G for a fresh length of wire. When it has 
gripped this wire the cutting dies complete their work, and 
the wire, cut dead to length, falls away from the machine. 
The next process is that of screwing, and this is performed 
in a separate machine, which we will now proceed to describe. 
Its general action will be readily understood from the engrav- 
ings, Figs. 4 and 5, which show a general elevation and a 
section on the linea. The machine is provided with a 
hopper large enough to contain from six to eight gross of 
spokes, and the delivery of the machine, already described, 
can be so arranged that the cut-off lengths of wire can be 
delivered direct into the hopper of a screwing machine, It 
must be borne in mind, however, that the capacity of the 
screwing machine is only about one-sixth that of the cutting 
machine. From the hopper the wires fall down an inclined 
throat, there being a set of catches and levers to prevent the 
wires getting jambed, and to ensure their being fed down 
regularly. The delivery from the throat is against a 
cylinder, which has longitudinal channels cut in it, into 
which a wire exactly fits. This cylinder is held in grips, but is 
capable of automatic revolution through a set number of 


| degrees, so as to bring the end of each spoke in rotation 


opposite the jaws of the screwing dies. The cylinder is not 
quite so long as the spokes, so that the ends of these project 
sufficiently far beyond the end of the cylinder to allow 
them to be screwed. The action of the machine is as follows :— 
When one of the wires has been carried by the cylinder 
to a position immediately facing the screwing dies, it 
is automatically gripped and carried forward into the 
dies by the action of a leading screw. When a certain 
amount of thread has been cut the dies gradually open, and 
the remainder of the thréad is cut on a taper. Finally, 
when the thread is completed the jaws fly apart, and the 
cylinder, which moves independently of the leading carriage, 
flies back by the action of the gravity lever and weight. In 
flying back the cylinder is revolved part. of a turn, which 
frees the wire just screwed, this falling away from the 
machine. At the same time another wire is taken into a 
groove in the cylinder, and another is dropped from the 
hopper into the throat, while the next wire in the cylinder is 
brought opposite the dies and ready to be fed forward to be 
screwed. Meanwhile, the leading carriage has been returned 





tions to such an extent that the wire leaves the dies straight, 
ductile, and of the same tensile strength as the original wire. 


by reversing the action of its screw, and again locked to the 
cylinder carriage, so that when the leading screw is again 








consecutive. In both cases there is continuous lubrication, 
the flow of oil being kept up by means of a small pump. 

The spoke is now ready for the final operations of heading 
and bending. The machine for performing these operations 
is of a similar nature to the screwing machine, so far as 
the hopper, throat, cylinder, and gripping operations are con- 
cerned. The machine is shown in side and end elevation in 
Figs. 6 and 7. At the first stage the wire is caught up by the 
cylinder, provided with grooves as in the screwing machine, 
and gripped by a powerful toggle motion, the action of which 
may be readily understood from the drawing Fig. 8. Then 
the little hammers shown in Figs. 6 and 7 come into play. 
These are in turn caused to strike the end of the wire by their 
spindles being forced into notches in the rotating head by 
means of the springs. As shown in the figure, one hammer 
has just descended, the roller on the end of the spindle carry- 
ing the hammer, but remote from it, having descended into 
one of the notches. [Mach hammer gives three blows in rapid 
succession. The striking portions of the hammers are shaped 
slightly differently from one another. The first partly forms 
the head, the second hammer completes it, while the third 
bends over the head to the required angle and completes the 
spoke. The next movement releases the finished article and 
places another wire ready to be completed. Like the two 
machines already described, the action is entirely automatic, 
and the rate of production is 60 per minute, or 3500 completed 
spokes in an hour. 








CATALOGUES. 





ATLAs Toot, Works, Loavenshulme, Manchester,—~ Advertising 
and illustrating patent portable machine tools, 


New Conveyor Company, Limirep, Smethwick, Birmingham.— 
Wall card illustrating retort houses of gasworks fitted with and 
without ‘‘ shot pouches.” 


CHICAGO PNEUMATIC TooL Company, Monadnock Block, Chicage. 
—Catalogue No. 15, showing the construction and applications of 
these tools.—The illustrations contained in this book are highly 
effective, 

BUFFOLINE NoIseLess GEAR Company, Chapel-street, Levens- 
hulme, Manchester.—-Catalogue and price list of toothed gearing 
made of a material called Buffoline for which the following advan- 
tages are claimed :—Noiselessness, freedom from vibration, non- 
lubrication, lightness, strength, and smallness of friction. 


W. AnD T. Avery, LimitepD, Birmingham.—A nicely illustrated 
pamphlet describing this firm’s works—Soho Foundry.—The book 
contains a particularly interesting full-page illustration of weighing 
appliances, upwards of 2000years old, which were di:covered in the 
buried city of Pompeii. The highest weighing capacity was 120 lb. 
On the opposite page is given a photographic illustration of 
locomotive weighing machine of acapacity of 120 tons. Judging 
= the views given the works are designed on the best modern 
ines. 

INTERNATIONAL ELECTRICAL ENGENEERING CoMPaANy, Clun 
House, Surrey-street, Strand.—Copies of Bulletins, Nos. 1 and 3. 
No. 1 describes a complete electric power installation which has 
been carried out by their Litge Works for the Audun-le-Tiche blast 
furnaces and mines, Lorraine. The installation comprises two 400° 
horse-power slow speed steam dynamos, electric hauling gears, 
pumps, and electric locomotives, No. 3 is a pamphlet dealing 
with the various types of locomotives made by the company, viz, 
mining locomotives for underground work, surface narrow gauge 
locomotives, factory or shunting locomotives, tipping or foundry 
locomotives, 
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LETTERS TO THE EDITOR. 
(We do not hold ourselves mann the opinions of our 





AMERICAN LOCOMOTIVES IN ENGLAND, 

issue of November 8th ‘‘ Mitla” makes some com- 
two points touched upon in the articles written 
ently published in THE ENGINEER under this 


¢in,—In your 
ments on one or 
by me, and ree 


nae thank “ Mitla” for the moderate tone of his criticisms 
and it is with satisfaction that 1 observe how few are the points 
he finds for criticism in a rather long series of articles I would 
e stout that any apparent force in his criticisms is due to the 
pt that he puts words unintentionally, no doubt—into my 
{act th, so to epeak, which I did not use. P 

Kor example, he says :—‘‘ The writer of the articles bearing the 
bove title condemns the locomotive authorities of the two lines 
a which Sir Ernest Paget is connected abroad for their ignor- 
— rejudice, or want of patriotism —-or all three—in not having 
Englis engines to work the traffic to the total exclusion of foreign 


oerhat I did say on this point was: -‘‘If Sir Ernest Paget was 
his description of the attitude of mind of the loco- 
horities on the two lines he is connected with abroad, to 
‘they absolutely won’t look at an English engine,’ 
because they have the notion that it won’t run well on lines with 
sharp curves laid with ‘tlat-bottomed rails, f d direct to the 
sleepers by spikes, making,’ be it noted, ‘an excellent road 
for running on,’ as Sir Ernest described it to the representative of 
the Daily Mail, the only conclusion we can come to is that they 
are either very ignorant or lamentably prejudiced. Are they 
ignorant of the fact that there are, and have been for long years 
past, thousands of British-made engines working safely and satis- 
factorily on curving railways all the world over, laid with flat- 
bottomed rails, of both light and heavy section, fastened direct to 
the sleepers in the way Sir Ernest Paget described, but not always 
excellent in the sense of being well maintained /” 

It will be observed that in these remarks there is not the remotest 
suggestion of “* want of patriotism” on the part of the locomotive 
authorities in question—or even of prejudice or ignorance—for 
“not having English engines to work the traffic, to the total exclu- 
sion of foreign engines.’ aye Y 

if *Mitla”’—or any other would-bs critic--is so little careful to 
represent correctly what has been said by those whose remarks he 
affects to criticise, he must not be surprised if the writers decline 
to be lead into a discussion with him. 

Moreover, in this case I think I am justified in reserving myself 
until such time as Mr. C. Rous-Marten, who started the contro- 
versy, carries into effect the course indicated in his letter of August 
{th—at page 146 of your issue of August 9th—to the effect that 
he had ready a ‘‘full and complete answer to every point that had 
been urged against his article,” and was only following ‘‘ the 
accepted practice which the writer who opens a controversy usually 
follows of delaying his reply until all his opponents have had their 


correct in 
motive aut 
the effect that 





say. 

As my ast article was published in THE ENGINEER of September 
6th, or over two months ago, and no further comments on his 
article have appeared in your pages, ] am weekly anticipating with 
interest the commencement of Mr. Rous-Marten’s promised 
rejoinder, in the hope of learning something useful and to the point, 
although as yet it has not made its appearance. 

I do not fear criticism of my articles—in fact, I invite it—if the 
critics deal honestly with my statements and arguments. Bat | 
must decline, as I have said, to take notice of any criticism that 
may appear in your columns or elsewhere, based on a misrepresenta- 
tion of what I have written. And I would recommend any readers 
of criticisms to verify for themselves the original statements 
before accepting the criticisms as having any justitication or force. 

Of this I feel confident, that those who may attempt to criticise 
my statements and arguments will tind formidable difficulty in 
doing so with any material result if they confine themselves to what 
| have written, and refrain from drawing on their imaginations for 
material to criticise, Asa matter of fact, | am under the impression 
—however mistakenly—that the prolonged silence of those who 
promised a ‘‘ full and complete answer on every point” is due to 
their tinding some difficulty in deciding where to begin. Time will 
prove whether I am right or wrong. 

November 11th. THE WRITER OF THE ARTICLES, 





LOCOMOTIVES FOR INDIA, 


Sin,—As an official who for many years held an important post 
in India, | have read with much interest the recent correspondence 
regarding the placing of Indian orders abroad. 

The Indian Government and Indian Railway Boards in my time 
always purchased the very best engines and best material that 
could be produced, The wisdom of their action has been proved 
up to the hilt by the phenomenally low working expenses of their 
railways, and had the enthusiastic support of the men wko were 
responsible for the maintenance, It is obvious this policy was 
right | from the fact of the Indian specifications being so widely 
copied, 

That these Boards and the Government should temporarily have 
had to depart from their sound policy must be a subject of regret 
to all patriots, but can, no doubt, be explained by the necessity of 
obtaining engines quickly, which the public, who hardly ever read 
Indian papers, can scarcely be expected to know anything about. 
English railways were recently forced to buy American engines for 
similar reasons, and there was the same outcry then that British 
methods were behind the times. 

[tis amusing to notice the contention of a panic-stricken Press, 
that tre high standard of British workmanship should be lowered 
simply because two orders have gone to Germany. I believe the 
Indian authorities are well able to look after themselves, and 
know their business too thoroughly to suddenly abandon their 
policy of thirty years for any such folly. They, no doubt, would 
be delighted, however, to frighten British makers, and get the best 
British material and workmanship at a low figure. 

The price of the German engines is said to be 25 per cent. below 
that of British makers. It will be surprising if the quality is not 
50 per cent. below, and judging by past experience, it is doubtful 
whether these railways will repeat tte experiment of ordering 
German material, 

It is whispered that the behaviour of the American engines in 
India and that of their fellows in England is already rapidly killing 
all danger of American competition for many yearstocome. They 
served their purpose, and tided over a calles pressure. The 
German engines will in the same way serve their temporary 
purpose, 

I enclose my card, and beg to subscribe myself, 

November 5th, BRITANNIARUM, 





LARGE RAILWAY WAGONS, 


‘ Sir,—We have already gathered from your pages—see THE 
Exar NEER, December Ist, 1899, November 23rd, 1900, &c.—that you 
consider the question of increasing the capacity of goods wagons 
on British railways to ‘‘ possess only an academic interest,” that 
proposals for introducing such wagons “‘have not the most remote 
prospect of being carried into effect,” and are to be regarded as 

utterly Utopian.” Yetat the date of the publication of your 
remarks to this effect one of the leading British lines was advertis- 
ing for tenders for fifty coal wagons of 30 tons carrying capacity, 
andanother important railway was building large numbersof wagons 
for its locomotive coal tratlic, the capacity of which represented an 
increase of -100 per cent. over then existing standards. It is 
probable that the officers of the roads referred to did not believe 

that the whole advantage . . . consists in a saving of tare,” 
or that “the saving to be effected in hauling deadweight ” is con- 





fined to a small reduction in the cost of fuel due to eliminating a 
portion of the gross weight moved. 

Your article on ‘‘Goods and Mineral Traffic” in the current 
issue is therefore quite consistent with the views you have hitherto 
expressed, Whilst cordially agreeing with you in recognising the 
necessity for co-operation between the railways and the traders in 
matter of re-modelling terminal facilities, we would suggest that 
the duty of assuming the initiative devolves naturally upon the 
former body; from what we are privileged to know of the 
attitude of many leading railway men, we do not think that your 
insistance upon the propriety of a non possumus attitude is at all 
generally accepted. 

Inaccuracy in your presentation of the facts has entirely vitiated 
whatever force your argument might otherwise possess ; the _ 
cipal staiths employed for the shipment of Durham and Northum- 
berland coals are an important exception to your sweeping assertion 
to the effect that there are none in this country which are capable 
of admitting large wagons ; but even if there had been no improve- 
ment in their construction during the past twenty-five years we 
should not accept the same as a reason for perpetuation through 
all time of the errors and deficiencies of a past age. 

We have recently had the pleasure t» lend two of our wagons to the 
North-Eastern Railway, for running in traffic experimentally. Oae 
of them has been tried in the export coal traffic ; it has been loaded 
at the colliery without requiring the preparation of any special 
means for its accommodation ; it has been worked in trains compris- 
ing upwards of forty standard wagons, and has been discharged on 
the staiths at North Blyth without a hitch and with less labour 
and less breakage of coal. During 1900 upwards of 1°67 million 
tons of coal were shipped from these staiths alone, whilst the tonnage 
dealt with at the south staiths was 1°15 million, all of which might 
have been handled in high capacity wagons without necessitating 
the expenditure of a penny in altering the fixed plant. 

The same wagon has also been loaded with Durham coal and has 
been discharged at the staiths at Tyne Dock with equal facility. 
Last year upwards of 6°85 million tons were ship at this dock, 
the daily tonnage bsing sometimes as much as 35,000 tons. The 
directors of many large gasworks and other private owners of 
rolling stock are prepared to adopt similar wagons when they are 
assured of theic general acceptance for traffic by the railways, 
because they are convinced that the contingent advantages in the 
saving in maintenance, in the increased capacity of sidings, and in 
the reduced cost of unloading, will render the change desirable. 

It is possible that advocacy of the cause of progress may enlighten 
the foreigner, whilst arresting the attention of those to whom it is 
immediately addressed ; but the detrimental effect of this on home 
industry is, to say theleast, indirect and of questionable magnitude ; 
on the other hand, the pronouncement of leading journals in favour 
of the maintenance of the sta/us yuo, for fear of possible strikes and 
other inconveniences, and the attempted justification of an ostrich- 
like attitude with regard to the danger of foreign competition, have 
some influence in the direction of crippling and delaying the growth 
of British enterprise. SHEFFIELD AND TWINBERROW, 

13, Mosley-street, Newcastle-on-Tyne, 

October 30th. 





FIRE THROWING FROM LOCOMOTIVES. 


Sin,—If the discussion now going on in your esteemed paper 
regarding the best arrangement for preventing fire throwing from 
locomotives induces any of the Indian locomotive superintendents 
to depart from the universally-adopted perforated fiat plate, I can 
guarantee they will not meet with much success, for the simple 
reason that any arrangement that entirely stops fire-lifting so 
reduces the draubgt that the existing too small boilers will refuse to 
steam up to the demand. There is no difficulty in arranging a device 
to stop sparks, the trouble is to guarantee sufficient steam from a 
small boiler where such is used. 

The perforated flat plate now commonly in use in India answers 
fairly well, but it only stops the larger sparks from being thrown up 
the chimney. 

I can quite understand a spark arrester that will prevent small 
sparks being a great success on English railways when fitted toa 
modern boiler with large heating surface, and that it will also 
steam well although the draught is so light that the fire is rot lifted ; 
but similar boilers would also be required for India to get equal 
results again, although these conditions would answer for a 
practically level road. The same boiler with a similar engine would 
fail to supply steam for heavy grade climbing if fitted with a spark 
arrester. 

To my way of thinking it seems most extraordinary that it is 
considered necessary to have a sharp blast for a boiler that steams 
well, and at the same time to introduce an arrangement in the 
smoke-box that willto a great extent nullify its effect on the 
fire. Surely reducing the exhaust pressure would answer the same 
purpose. 

Now that it is practicable to design boilers to steam with a light 
draught, the next step should be to so design the engine that it will 
give a fairly light exhaust, so that under all conditions of working 
the fire will not be lifted. I have had varied success with all 
manner of spark arresters, the most perfect of all was the using of 
the ordinary smoke-box, without a spark arrester, allowing the 
exhaust to go up the chimney with just sufticient energy to 
create a draught that will not lift the fire. 

Dumbriek, Glasgow. JOHN RIEKIE. 

Locomotive Superintendent, Indian State Railways. 





WATER-TUBE BOILERS, 

Sik,—In view of the question of water-tube boilers for warships 
being at present so prominently before the public, we think the 
following summary, showing the extent to which ‘‘ Thornycroft ” 
and “ Thornycroft-Schulz” water-tube boilers have been adopted 
in the navies of the world may be of general interest :— 





Number of Collective 
vessels, LEP. 
GreostTiteia.. 2. « « sc DB 294,350 
Ra) Sa aay ae 8 a we 4,820 
United States.. .. .. .. .. 29 190,580 
GOTMNGEF sce ce ce ew ee 334,860 
Ps 6a ss. os ae ow SR We on ce ce ee | 
PIONO ae ee ses ease ve ND eee ee aw laos ee 
Ll Se ee ee 49,000 
| oe ok. es or. Se oe e 62,000 
Spain Ve Gh ce we Oe “es | ee 11,520 
Russia .. .. BS . 39,000 
ye a 4. 10,5 
China (since captured) 4. 24,000 
Argentina 4. cc cc os ce 6B 3,600 
a ee 5,400 
ee ee 450 
Total.. . 259 2 1,070,440 


Included in this total of 259 vessels are some of the largest and 
most powerful battleships and cruisers in existence. 

Amongst them may be cited the Missouri and Ohio, each of 
12,000 tons displacement and 16,000 indicated horse-power, of the 
United States navy ; five battleships of the Kaiser class of over 
11,000 tons each ; seven other battleships of the Wittelsbach and 
improved Wittelsbach classes of 12,000 tons and upwards ; three 
cruisers of about 10,000 tons displacement ; and nine other smaller 
cruisers of the German navy. In the British Navy there are eight 
cruisers and three gunboats fitted with these boilers, besides about 
one-third of the “helo number of torpedo boat destroyers, and a 


large number of torpedo boats, In the Russian navy are two 


cruisers of 6000 and 3000 tons, with 19,000 and 17,000 indicated 
horse-power repectively. 

The total number of battleships and coast-defence ships of all 
nations having ‘‘Thornycroft” or ‘*Thornycroft-Schulz” water- 
tube boilers either fitted or to be fitted is twenty-five, and the 
total number of cruisers twenty-six. 


Besides these there are a 





number of gupboats and other vessels not classed as torpedo 
craft. 
(For Joun I, THORNYCROFT AND Co., LimiTED), 
H. CaLtaway, 
Church Wharf, Chiswick, London, W., 
October 30th, 





THE DERAILMENT OF TRAMCARS. 


€1k,—My attention has been directed to the letter upon the 
above subject, signed ‘‘ Engineer,” in yourissue of September 20th. 
Like many other engineers, the writer of that letter appearsto have 
experienced constant derailments from short wheel base bogie 
trucks of tramcars, and from the description he has given of the 
trucks I should think he has not far to look for the cause of the 
derailments, 

‘* Engineer ” states that the tramcar bogie trucks have ‘‘a fixed 
wheel base of only 4ft., the gauge of the tramway being consider- 
ably more.” Iam assuming the gauge is 4ft. 8}in. Now, I have 
always understood there is an accepted rule that the wheel base of 
bogie trucks should be greater than the gauge of the track over 
which they have torun, This rule appears to be fully adopted on 
our English railways, where the engine bogies have wheel centres 
varying from 6ft. to 7ft., and the four-wheel carriage bogies have 
wheel centres from 8ft. to 9ft , and all of them for the 4ft. 84in. 
gauge. With a wider gauge the width of bogie wheel centres 
should naturally be proportionately greater. 

I question if any of our locomotive engineers would risk his 
reputation, or the safety of the train, by introducing a bogie truck 
with a wheel base less than the gauge of the railway, and yet the 
only difference between the railway rolling stock and the tramway 
rolling stock is that the latter run at less speed. 

A four-wheel bogie truck, with its wheel base fully longer than 
the gauge of the track, will always run a smooth, uniform course 
either on straight or curve. The ample wheel base prevents 
‘* jamming ” or ‘‘ locking,” as the wheel axles are kept relatively 
at right angles to the track, whether on the curved or straight 
portions of the road, 

When the wheel base is less than ths gauge, there is nothing to 
prevent the wheels and axles taking a position ‘‘skew” to the 
track and becoming ‘‘locked” against the rails and causing a 
derailment. That they do constantly take this skew position is 
evident from the continuous lurching action of such trucks when 
running, perhaps more palpable on the curves than on the straight, 
but always existent. In fact, there have been numbers of instances 
of short wheel base bogie trucks which have become jammed and 
derailed upon a perfectly straight track. 

If *‘Engineer” will increase the wheel base of his bogie trucks 
to 5ft. 6in., or more if he can get it, he will find the derailments 
will cease; there will be no more jamming on curves or straight, and 
his cars will run smoothly and require less motive power. 

London, November 6th. HEEL Base, 





PATENTS IN CYPRUS, 

Sir,—It may be interesting to some of your readers to learn 
‘that Mr. Chamberlain has now suggested the introduction of a 
Bill in the Legislative Council to provide for granting protection in 
Cyprus, on payment of the proper fees, to inventions previously 
patented in this country.” 

We have received this information direct from the Colonial-office 
in a letter dated 5th inst. HarrkIS AND MILLS. 

23, Southampton-buildings, London, W.C., 

November 7th. 








FINE MACHINE GRINDING. 





AT a meeting of the Manchester Association of Eagineers held on 
Saturday, Mr. Hans Renold introduced the question of fine machine 
grinding, which had been brought specially under his notice during 
a recent visit to America, where he was shown a new grinding 
machine performing work which in future was, he said, sure to 
influence greatly the manufacture of tools and machinery of all 
kinds. This machinery would not only produce work at lower 
cost and more expeditiously, but with a fiaish unobtainable in any 
other way. Mr. Renold then went on todescribe Mr. C. H. Norton's 
large machine, which, he observed, had only been brought to its 
present perfection within the last year or so, and exhibited samples 
of work doneonit. Amongst these were a pair of steel pipe rollers, 
4}in. diameter, 6ft. long, which were used on printing presses, 
and required to be very true and straight. One roller was 
rough turned by one cut in the lathe, and the other 
was a roller finished, which had taken only forty - five 
minutes. Formerly, a second lathe cut had to be taken very 
carefully, requiring an hour and a-half, and after this 
the work had still to Le filed and polished for an indefinite 
time. He was given to understand thxt it was proposed to build 
a stiil larger machine which would take in 12ft. to 14ft., and 
would be used for grinding wrought iron tubes from 4in. to 8in. 
diameter, which would be screwed together, and form the rams 
of hydraulic lifts. He had been told it would do away with four, 
or it might be six lathes, of a type specially designed and laid 
down only recently for turning such tubes. Mr. Renold also 
dealt with various types of grinding machines manufactured by the 
Brown and Sharpe Company. Touching on the question of grinding 
wheels, he observed that the selection of the emery, speeds, feeds, 
&c., could not be determined by one simple rule. It was a matter of 
judgment and experiment. The wheels most commonly used were 
made of crushed emery stones ; a better and much dearer wheel was 
made of corundum ; carborundum, an artificial product, for certain 
purposes, at certain speeds, made a wheel that would do better work 
than either emery or corundum. Still another excellent and artifi- 
cially-produced grinding wheel, largely composed of rubies and 
sapphires, was about to be introduced, but asit was not yet on the 
market, he had been asked by the makers to say nothing farther 
about it at present. In conclusion Mr. Renold quoted a few notes 
which had been forwarded to him by Mr. Norton. In the course 
of these it was stated that as soon as a few simple rules as to grind- 
ing were generally understood amongst mechanics, grinding would 
be as common as turning. While experimental attempts might 
appear to show that grinding was not profitable, wherever it had 
been adopted and carried beyond the experimental stages it had 
proved so economical that it had never been abandoned. He did 
not advocate the removal of large amounts of metal by grinding, 
but he did advocate the turning of very coarse chips with the la‘ \e, 
and the finishing to be done by grinding, thus saving the time 
formerly consumed with the fine feeds and careful turnings. 

In the course of discussion on the paper, Mr. C. Day said that 
in view of the new tool steels, and the high cutting speeds they 
could now get, he thought it would be better to take the finishing 
cut on the lathe and simply true up dead to size on the grinding 
machine. Mr. G. Bentley did not think we were at all behind 
America in the grinding of rolls, cylinders, &c., as a good deal of 
attention had been devoted to it in this country for many years 
past. Mr. Cooke remarked that the grinding of large cylinders, 
&c., was nothing new in England, and he supposed that when trade 
was at its height there would be at least 150 carding engine 
cylinders going out from different cotton machine shops each week, 
ground parallel and true. Mr. W. Heap, referring to the grinding 
of cutters, did not see why the emery wheel should not run against 
the cutting edge, instead of from it, and he thought water might 
be used. Mr. Fritton thought the development of grinding tended 
to eliminate the fitter. Mr. J. S. Myles observed that grinding flat 
surfaces was a delicate and intricate operation, and was not a 
commercial success if they were not actually compelled to adopt 
it. Ifa piece of flat work could be produced by any. other method 
than surface ‘grinding, ‘it was desirable to produce it by that 
method, 
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A NEW CUPOLA. 


By the courtesy of Mr. F. W. Musgrave, of the Bremner 
Machine Company, Limited, of Otley, we have recently been 
able to see at work a new cupola, which has lately been 
brought out by Mr. John Barrett, of Crosshills, near Keighley. 
The whole practical difference between this cupola and those 
already in the market and well known, lies in the arrange- 
ment and shape of the tuyeres. From the accompanying 
engraving it will be seen that the tuyeres are arranged in three 
tiers, there being three tuyeres in each tier or nine in all. 
They are oblong in shape and vary somewhat in depth, those 
at the top being less deep than those below it, and are so 
arranged that no two tuyeres are exactly in the same line, 
hence there is a blast practically round the whole circum- 
ference of the cupola. The result of this arrangement 
appears to be a wonderfully even action in the cupola itself. 
In the plan view it will be seen that sliding doors are 
fitted to the tuyeres, where these enter into the air blast 
jacket. These sliding doors are controlled by hand through 
the ordinary observation holes, the covers of which are made 
removable. 

By means of these sliding doors the supply of blast may 
be regulated to suit individual requirement, and when nearing 
the end of a blow, the top and middle row of tuyeres may 
be entirely shut off one after another, and the blow com- 
pleted with the bottom rowalone. This avoids the necessity 
of blowing cold blasts against the melting iron. The widen- 
ing out of the tuyere-mouths and their arrangement is said 
to ensure an entirely even combustion throughout the melt- 
ing zone, since the air enters practically around the whole 
circumference of this zone. According to the makers this 
results in a large saving of fuel, combined with extremely 
raid melting, producing an exceedingly hot and fluid metal, 
so't and uniform in texture. 


The actual cupola, which we inspected, is a No. 3, and the | 
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BARRETT'S CUPOLA 


Bremner Machine Company is in an excellent position for 
judging how the new cupola compares with that which it has 
supplanted. We are informed that in every way the new 
cupola has given satisfaction. The quality of the castings 
produced has gone up, and the cost of working has gone 
down. We gather that a saving of at least 25 per cent. has 
been effected in the cost of coke used. Neither the quality 
of the iron, coke, or flux used has been changed. Moreover, 
the same furnace man looks after the new cupola, and the old 
blast pipes and blower remain. The only noticeable condi- 
tions which have changed are that the blower, a Roots 
No. 2, runs three revolutions faster than it did before, while 
the blast gauge shows that the pressure in the blast jacket is 
less. As a fact, at the time of our visit the actual pressure 
was 3 lb., which is, we understand, the pressure ordinarily 
used. But small though the actual change may have been 
the difference in results and in working appear to have been 
great. We had ourselves an opportunity of observing a 
number of castings which had been made from metal run 
from this cupola. Some of these were for the tables of 
printing machines, where as perfect a surface as possible is 
required. The absence of blow holes was marked, as was any 
approach to rottenness in any form. In a test of this cupola 
made in July last,6 tons 11 cwt. of iron were melted in 
2} hours, the consumption of coke being 13 cwt., 33 cwt. of 
which was in the bed. The metal is said to have run down 
in 11 minutes, and some 2 cwt. of coke, capable of being 
again used, was removed from the bottom of the cupola at 
the end of the blow. Generally speaking, the Bremner 
Company finds that the average amount of coke used in 
ordinary working is as nearly as possible 2 cwt. of coke per 
ton of iron melted, this including the bed-charge. 


A number of claims are made by its maker for this form of 
cupola. It is claimed, for example, that in a given time and 
in a given size of cupola more metal is melted than with 
cupolas by other makers; that it is economical, and that 
there is ease and certainty in melting, while it can melt con- 
tinuously as long as desired ; that it gives perfect castings to 
the end and is free from clogging or hanging; and, finally, 
that there is but small destruction of the lining, small absorp- 
tion of sulphur, and minimum labour in preparing and 
shovelling out refuse. We are not in a position to speak 
positively from our own knowledge as to whether all these 
claims are borne out in actual practice, but it is evident from 
the experience of the Bremner Machine Company that this 
form of cupola is capable of excellent and economic work. It 
was working well at the time of our visit. 








A RAILWAY BRIDGE RENEWAL. 


THIS was a case of railway intersecting railway, each line 
belonging to a different company, and, as will be readily 
understood, it was necessary to make as little interruption to 
the traffic of either company as possible. 

The bridge was the property of the company owning the 
line underneath the bridge, and the onus of repairing or 
renewing the structure was therefore thrown upon it. 
The line over the bridge was, however, the more important of 
the two as regards through and constant trafiic, and it was 
imperative that the traffic on this line should suffer no delay. 
As a matter of fact, although the work of reconstruction was 
on for over four months, only one train going over the bridge 
was delayed, and that was a Sunday train, which was delayed 
twenty minutes. The trains under the bridge, and belonging 
to the railway company executing the work, were very seriously 
delayed, and in one case a rather serious accident occurred, 
fortunately without loss of life, in consequence of the double 



































Fig. 1 


line having to be altered to single line during the latter part 
of the time. The old bridge consisted of three main or longi- 
tudinal girders connected by cross or transverse girders, and 
having a floor of bent plates, with ballast, cross sleepers, and 
ordinary permanent way. The new bridge was similar to 
this, the only difference being that the new girders were con- 
structed of steel, and having more flange plates, were stronger 
than the old girders which they replaced. The work was 
commenced in the early part of June, and the first thing 
done was to erect trestles on each side of the line at A—see 
Fig. 1. These trestles were made strong enough to support 
a platform extending over the line at this point and carried 
on the trestles. The purpose of this platform was to carry 
the new bridge, which was to be built in pieces, upon it. The 
floor beams were of considerable strength, as they ran not 
square across, but parallel to, the old bridge, and were of 
62ft. clear bearing between the trestles. 

The line underneath the bridge was in a cutting—Fig. 2— 
and the trestles were braced into the slopes on either side, as 
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Section onA Side. 








UMM) Y UZ, 
Section at B Side. 
Fig. 2 


shown on the sketch. The cross timbers between the slopes 
and the trestles were for another purpose now to be described. 
All the material for the work was brought to the site on the 
lower railway, and unloaded from railway trucks at the point 
C. It was necessary to lift the steel plates, angles, and bars 
from the trucks standing on the line below, on to the top of 
the slope of the cutting, and again from thence on to the 
platform referred to before. The lifting was done by a small 
hand crane, which ran along rails laid upon the cross timbers, 
between the trestle and the slope of the cutting. . It has been 
estimated that the cost of this trestling and platform alone, 
and before a single plate or bar of the girders was on the 
ground, would amount to not less that £400. By the end of 
July the centre girder of the new bridge was built up on the 
platform and the other girders commenced. Here it may be 
noted that the girders, although brought to the bridge in 
separate plates, had, nevertheless, been together at the maker's 
yard. All holes had been rectified to see that the rivets 
would go through without drifting, and then each girder 
was painted a different colour as it was taken to pieces. The 
colours adopted for the three long girders were red, yellow, 
and green, and, of course, when the material arrived in the 
trucks at C there was no difficulty in putting the different 
parts of the structure into their proper place. The same 
system of distinctive colour painting is used for ironwork 
intended for abroad, and is very successful in such cases. By 





the middle of August the three new main girders were 
finished, and the work of connecting them with the cross 


——— 

girders and floor plates was put in hand. By th 

week in September the new tridge was built _ a en 
complete on the platform, ready for being moved on toi 
permanent bed, but before this could be done provision a : 
be made for the removal of the old bridge in one piece Pov 
the abutments upon which it yet rested. Now came the 
inconvenient time for the railway company owning the louse 
line. Trestles had to be built on the B side to carry the old 
structure, and as it was intended to roll off the old bridge on 
trolleys placed under the ends of the old girders, it was neces. 
sary to build the trestles underneath the old bridge, on 
double trestle alongside each abutment. As the width of the 
opening was not sufficient to allow these trestles, and the 
two running lines, one line had to be blocked, and the whole 
of the trains run upon one line only of rails, slewed over and 
placed in the middle of the opening. The cost of this trest 
ling, which was exclusively used for the old structure, wai 
about £1000. Each trestle extended outwards upon the 
B side about S0ft. from the bridge, and the total length of 
each side, including the trestling under the bridge, was not 
less than 170ft., making a total length of about 340ft, of 
posts placed about 7ft. apart, with heads, sills, and crog 
bracing, the trestles being made double to support two rails 
each side. By the end of September the trestles were )j 
ready. They had been erected since the second week of the 
month, and single-line working had been in use for the last 
fortnight. The last Sunday in the month of September was 
fixed upon for the work of rolling off the old bridge on to 
the trestles on the B side, and the rolling of the new 
bridge from the platform on the A side on to the permanent 
abutments. The actual time of the day most convenient for 
the work was fixed upon, and all other arrangements worked 
up to and from this fixed time. 

At 9 a.m. on the Sunday the work was commenced by the 
clearing off the ballast and asphalt from the old bridge, ang 
the spreading of ballast upon the new bridge. At 1145am, 
which was the earliest possible time, the down road over the 
bridge was blocked, and a gang of twenty men set to work to 
remove the permanent way. At 12.30 noon this was finished 
and the up line was blocked. The same gang now set to 
work to remove the permanent way of this line also. 

On the Saturday before this Sunday, a trial had been 
made of the tackle to be afterwards herein described, and the 
new bridge complete had been moved lft. Gin. towards its 
permanent position. It is important to note that this was 




















Fig. 3 


done, and that the new bridge had been built in such a 
position that this preliminary trial of arrangements could be 
made. The permanent way of the two lines over the old 
bridge having been removed, the rolling over o the old 
structure was commenced. Trolleys—Fig. 3—had been pre- 
viously fixed one at each end of each old girder. These 
trolleys had each four wheels, and ran on two flat-bottomed 
rails of light section, fixed on the double trestles under each 
trolley. Two crabs were fixed some distance away on the B 
side of the bridge, worked by eight men to each crab. At 
1.5 p.m. the two crabs were set to work, and after several 
stoppages, due to the cutting of projecting timbers, &c., the 
removal of the old bridge was effected by 1.55 p.m., the 
actual time taken in this operation having been fifty minutes. 
At 2 p.m. the rolling over the new bridge from its platform 
on to the abutments was commenced. ‘Trolleys were not used 
in the work of rolling on the new bridge. The ends of the new 
girders had previously been lifted up and placed on rollers of 
round iron lgin. diameter, a stiff iron plate being placed 
between the underside of the girders and the top of the rollers. 
The rollersin their turn rested on flat iron plates fixed on to the 
top of the trestles, and where the trestles joined the abutment 
the rollers were carried on flat-bottomed rails resting on the 
abutments. Two other crabs, also fixed on the B side of 
the bridge, and each manned by eight men, were employed 
to pull over the new bridge, this portion of the work being 
done in 14 hours and finishing at 3.30 p.m. The ends of the 
new girders were then bedded on two courses of felt, this 
being completed by 4.20 p.m. The next thing was to make 
good the ends of the floor of the new bridge to the old abut- 
ment, and to complete the concreting and asphalting at these 
parts. This done, the ballast was thrown on to the bridge, 
and the permanent way re-laid. This was completed at 
6.40 p.m. on the down road, and 7.25 p.m. on the up road. 
The 7.5 p.m. up-train was thus twenty minutes late in pass- 
ing over the bridge. 

The old girders were taken away from their trestles on the 
B side on the Sunday following, and as the double trestles 
had themselves to be removed, it was another two weeks 
before the railway underneath the bridge could resume double- 
line working. Total single-line working was on for four 
weeks, 

The total cost of the work was about £3000. 








HENRY WILSON. 


WE regret to have to announce the death of one of the ‘‘old 
time’ engineers. Mr. Henry Wilson died at an advanced age 
on November 4th at Walworth. Mr. Wilson was one of the 
pioneers in wood-working machinery in England, and was 
for many years manager for the late firm of Powis, James and 
Co., Victoria Works, Lambeth. He introduced numerous 
improvements and new machines, including mertising, 
tenoning, and boring machines. 








THE Baltic and Black Sea Canal question has been 
resuscitated, according to the Odessa correspondent of the Times. 
The Russian Ministry of Ways of Communication is at present 
examining the details of yet another project, which has in view the 





construction of a gigantic waterway from Rigs, in the north, to 
Kherson, at the mouth of the Dnieper, on the Black Sea coast. 
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PUMPING PLANTS. 





Two well-contrasted pumping plants are illustrated below ; 


one is driven 
is dear and 


Kast, where rough labour is very cheap and skilled labour none 
UASb, 


by steam, and is intended for places where labour 
fuel cheap,the other by hand is made for the Far | James Brindley, but did not obtain its Act of Parliament tiil 


is to be charged on the County Fund for the use of the Com- 
mittee during the next financial year, and it is further 
authorised to borrow £10,000, repayable within five years. 

The Thames and Severn Canal was originally projected; by 


| in worst condition, for the sum of £12,000. A sum of £6500 
| 


1783, eleven yearsafter hisdeath. It was really constructed by 
R. Whitworth, one of the emi- 
nent canal engineers of those 














STEAM DRIVEN BREWER'S PUMP 


existent. It can be driven by two or four men, and 
should lift about seven tons of liquid per hour. As the plant 
is entirely self-contained, and has little or nothing in it 
which can get out of order, it is just the kind of thing for 
lands which are still some centuries behind the present. 
The steam-driven plant is specially designed for brewers, and 














HAND PUMP 


the pumps are, in consequence, made entirely of gun-metal. 
They will lift 12,000 gallons of hot worts per hour. They 
are coupled to the engine by friction clutches, and either one 
or both, or neither, may be in operation at one time. These 
plants are made by the Drum Engineering Company, of 
Bradford, and the pumps are, of course, of the well-known 
type made by this firm. 








A COUNTY COUNCIL CANAL SCHEME. 





AN important movement is taking place in Gloucestershire, 
which, if successful, may have great results upon the question 
of improving the canal communications of the United King- 
dom. Nearly two years ago the matter of reconstructing the 
Thames and Severn Canal was introduced to the County 
Council by the chairman, Sir John KE. Dorington, who 
suggested that the public utility of the canal was such that it 


ought not to be allowed to fallinto ruin, and proposed that the | 


Council should acquire the water-way and raise funds for 
repairing and reopening it where at present it is closed for 
traffic. At that time however, the subject was not altogether 
anewone. The Canal Company had given notice that at the 
end of 1893 it must close the greater part of the line, viz., 
between Chalford and Inglesham, owing to shortness of water, 
its dilapidated condition, and the lack of funds to main- 
tain it. Certain other canal companies, however, as well as 
various local public bodies, were by no means willing that the 
navigation should be rendered useless in this manner. In 1895 
an Act of Parliament was obtained, transferring the canal to a 
trust formed of those companies and public bodies, and 
termed the Thames and Severn Canal Trust. These under- 
took, incertain proportions, to make good any deficiency which 
might arise from the working of the water-way by the Trust. 
As the Gloucestershire County Council took upon itself a con- 
siderably larger share of these liabilities than did any other 
body represented on the Trust, it now assumes the responsi- 
bility of seeing the canal put into good working order and 
made useful to the public with as little loss as may be. 

committee of the Council has entered into a contract for the 
complete rep ir of two and a-half miles of the line, where it is 





days. It connects the Stroud- 
water Navigation at Stroud 
with the Upper Thames near 
Lechlade, has a short branch to 
Cirencester, and was opened for 
traffic on November 19th, 1789. 
Avery important manufactur- 
ing district in the Stroud Val- 
ley, where various textile in- 
dustries are, and have been for 
200 or 300 years largely carried 
on, is served by it. It is be- 
lieved that the manufacturers 
will be able to get their sup- 
plies of wool from London at 
about half the railway rate 
when through traffic by water 
is restored. The most impor- 
tant factor, however, is the 
state of the river Thames be- 
tween Oxford and Lechlade, 
which is far from satisfactory. 
The Thames Conservancy have 
lately spent £20,000 in putting 
the stream into better order, 
and subject to the difficulties 
caused by dry summers, there 
seems no doubt water com- 
munication between Thames 
and Severn could again be 
restored. The Gloucestershire 
County Council, as county 
councils generally do, regard 
profit in working the canal as 
a secondary matter. There 
can be little hope of making 
any to speak of; but as the 
financial obligations entered 
into are but small, and shared 
amongst five canal and river 
navigations and six public 
authorities, the loss to no 
one can be great. The principal doubtful point at 
present seems to be what it will really cost to renovate 
the canal. The dry summers and small reservoir accommo- 
dation have greatly lessened the water supply, besides which 
the upper pond on summit level is leaky, and defects of this 
kind, being out of sight, are often expensive and difficult to 
cure. The work is now in hand, under the superintendence 
of Mr. Wilson, C.E., of Cheltenham, the advice of Sir 
Benjamin Baker having also been taken. On the summit 
level occurs the well-known Sapperton Tunnel, the longest 
on any canal in the kingdom, 3808 yards. It is only lift. 
43in. wide at water level, and will not take barges drawing more 
than 3ft.6in. Atone place the tunnel is 250ft. telow the 
top of the hill, which is of hard rock, some of it so solid as to 
need noarch. Other portions, again, have both arch and invert. 
The barbarous old system of “legging” through is followed. 
The narrowness of this tunnel limits the width of any boat 
passing between London and the Severn to 11ft., though the 
Thames locks accommodate 14ft. vessels and a short canal at 
the other end takes barges of 15ft. 6in. beam. In its total 
length of 304 miles the Thames and Severn Canal rises from 
Stroud 241ft. 3in. in 73 miles, by 28 locks; the summit 
extends 8 miles; and it then locks down into the Thames at 
Inglesham, near Lechlade, 1303ft., by 16 locks. So expensive 
did the work prove that no less than £515,000 was authorised 
| to be raised by various Acts dating from 1783 to 1809, but at 
| the recent transfer its capital was stated at £245,000. Most 
| of the shares belonged to the Great Western Railway Com- 
pany. Communication with the river Severn is effected 
| through one of our oldest canals, opened partially in 1777, 
completely in 1779, namely, the Stroudwater Navigation, a 
| short line of 8 miles from Stroud to Framilode. It falls 
107ft. 10in. in that distance. At a spot briefly called Junction 
it crosses the old Gloucester and Berkeley Ship Canal on 
the level. The Stroudwater Canal, as wel! as the Thames 
and Severn, to Brimscombe, 4 miles above Stroud, can take 
the large sailing barges termed Severn trows, 7Oft. long 
by 15}ft. beam, and drawing 44ft. to 5ft. of water. Masts, 
of course, are lowered for bridges, but animal traction is 
mainly employed. The importance of this canal to the 
Stroud Valley manufactures and works is greater than 
that of the communication eastwards, and enough trade 
is done to afford a small profit. The Thames and Severn 
Canal, on the other hand, has paid nothing since 1864, 
and only microscopic dividends for many years before that. 
If the experiment of working the latter navigation by the 
County Council is fairly successful, we shall probably see 
other attempts of the same kind made by similar bodies. 
The small canal companies are quite incapable of helping 
themselves, and if public bodies can enable them, without 
unduly burdening the ratepayers, to perform an efficient 
service, they will have helped to solve a matter of some 
| national importance. 











THE INSTITUTION OF JUNIOR ENGINEERS. 
Presidential Address by Sir JoHN Jackson, F.R S.E.* 
(Concluded from page 492.) 

SPEAKING of Americans, we have recently heard much of trade 
rings and combinations amongst producers in the States with a 
view of controlling certain raw materials and industries. This 

licy I cannot agree with. For my partI have nosympathy with, 

ut am altogether against what I may term a 4 cut-throat competi- 
tion amongst producers or manufacturers, which I am sorry to see so 
much of amongst contractors, but, on the other hand, I would look 
upon such combines as we have recently seen set up in the United 
States and suggested in England, as combinations against the 
‘* public weal,” which should be prevented so far as possible by all 
legitimate means. Our American friends may talk of economy of 
working through such combinations, and put before the public such- 
like blinds, but I venture to think that before long the intelligence 
of the American people will cause them to realise, if they have not 
already begun to realise, who has to pay the piper. In the past, 
legislation in the United States 7 to me to have been mostly 
| in the interest of the million, or I may say billionaire, but a change 


| * Delivered November Ist, 1901. 








may come. The spirit of a healthy but not undue competition, in 
my humble opinion, is a spirit far preferable for the benefit of the 
nation to the one now in vogue across the Atlantic. 

Speaking more particularly to those of you who may be at some 
time engaged on the staff of a contractor, or even be contractors 
yourselves, I would remind you of the great loss of life which, sad 
as it has always been, is unavoidable on public works, In the hope 
that we may realise how all-important it is, in whatever position 
we may be placed, to useour very utmost endeavours toreduce this loss 
of life to a minimum. | think | am right in stating that, according to 
the insurance companies’ returns, the lives of no less than three men 
are lost by accident for every £100,000 valuecf workcarriedout; and 
yet I am told the mortality from accidents in coal and other 
mines where explosives are used is even higher than that on public 
works, The strange thing in regard to our accidents is, that they 
do not so often happen to men engaged in work i:hatis known to be 
dangerous as with work of a more ordinary nature. For instance, 
during the twenty-five years I have been a contractor, I have 
employed many men as divers, and yet I cannot recall to mind one 
single fatal accident that we have had toadiver. The calling is, 
prima fucie, a dangerous one, and consequently those engaged in it 
are cautious, and take every care; while with other work, such as 
excavating in timbered trenches, traffic work on railways, quarry 
work, and so forth, where the dangers are not so apparent, men get 
careless, and often, with no doubt commendable anxiety in their 
work, run rizks which are unnecessary and end in the loss of life. We 
do not want the namby-pamby man who is always afraid of him- 
self, but we do require that while to the best of our abilities we 
take care that every arrangement of our work is a reasonably safe 
one, that we induce our men not to incur risks which are unneces- 
sary in the proper carrying out of their avocations. 

Now, although I fear I am trespassing too much upon your time, 
before concluding I should like to ask you all, each one, in what- 
ever line of business he may be engaged, to do his best to uphold 
the old-fashioned high character of the English engineer. To use, 
I think, the words of St. Paul, ‘‘ Quit ye like men,” this means 
honest, manly men. Let your word be your bond, respect every 
verbal promise as if it were contained in the most formal legal 
document. To my mind the idea of a man suggesting an obliga- 
tion is not binding because it is not in writing is beyond contempt. 
[ sometimes think in these days, with some of us there is too 
much of the feeling of anything for peace sake—anything, 
although a bit against conscience, for the sake of pleasing those in 
power or for saving our professional reputations. 

I think with one of the ancient writers, that ‘a lie is a thing 
naturally hateful both to gods and men.” Young men at school 
and college are, I think, naturally truthful, but sometimes in later 
life our anxiety for professional repute, the prospect of monetary 
gains or a feeling of vanity, may sometimes check this noble 
instinct. 

If any one of you comes to sit as an arbitrator, as you would 
value your life never allow the thought as to how your decision 
= the future affect your personal interest ever enter your 
head. 

I would point out how unjust it is on the part of an engineer in 
drawing up conditions of contract to appoint himself sole arbiter 
for the settlement cf disputes which may arise between his 
principals and the contractor. In most cases any such disputes 
originate through differences arising between the engineer and the 
contractor very often through ambiguity in the specification ; 
hence such an engineer puts himself in the position of judge upon 
a case where he is practically one of the disputants, the fitness of 
which course cap bear no inquiry whatever from a fair and moral 
point of view. It has been argued that in such cases contractors 
should decline to come under such conditions, and if contractors 
would in standing out against such conditions only stick together 
and decline to sign such dccuments, they would form a combine cf 
a very fair and legitimate kind. It may be said, and in this [ 
entirely agree, that with men of high character and position, con- 
tractors are fairly safe under such conditions, and I myself have 
often accepted such conditions, for the very good reason that if I 
had not some eager competitor would have put me out ; but the 
principle is a wrong one, and in England should Le done away witb, 
as it has practically been done away with already in Scotland. In 
the views I have expressed on this custom I know I have with me 
some cf the best of English engineers. 

Some years ago I was one of the parties in an arbitration where 
the consulting engineer to the board for whom | was working sat 
as judge. His award was given conscientiously entirely in my 
favour, but immediately afterwards, some say by coincidence, but 
many say not, his services to that board were dispensed with. 
That engineer, however, one of the most distinguished past- 
presidents of the Institution of Civil Engineers, died an honest 
man, 

Should you be called upon to give evidence, while you would be 
quite justified in avoiding reference to the weak points of your 
client’s case, do not damage your character in the eyes of men of 
integrity by saying anything in the interests of your side which is 
not true. 

While not for one moment suggesting my remarks would apply 
to the majority, for whom we must have a high regard, I fear with 
my perhaps limited experience I have not the highest opinion of 
some of what we may term the expert witnesses of the present 
day. In point of fact, there are many men, even well up in their 
professions, to whose evidence, if I were sitting, say, on a 
Parliamentary Committee, I should not pay the slightest regard. 

It may not be, and, in fact, is not, always desirable to speak all 
the truth that a man may know, but whatever you do speak let it 
be truth, even if. it be at the risk sometimes of shaking somewhat 
fiercely fair authority by the beard. 

I was interested in an arbitration before another of the past- 
presidents of the Institution of Civil Engineers to settle some 
matters of difference in connection with the formal settlement of 
accounts for my Manchester Ship Canal contracts. Each side 
naturally thougnt it should have done better, but I am sure neither 
side would ever have suggested that in every detail the award had 
not been given in strict accord with the arbiter’s conscientious 
judgment ; but, further, at the end cf the inquiry, before the award 
was given, the lawyer on the company’s side told my lawyer that he 
could pay us the compliment of saying that, without exception, the 
witnesses on our side had every one of them given their evidence 
truthfully in a way that his side could find no fault with, and we, in 
our turn, had the satisfaction of being able to reciprocate these 
feelings to the full. I fear it isin few such inquiries that expres- 
sions of the kind can be made, and it should not be so. 

Again, if, as an engineer, in carrying outa work you should make 
a mistake—and the best of men make mistakes—do not try to put 
the responsibility on others, say, forinstance, on the contractor. If 
you are ever so weak, you will at once put yourself at the mercy of 
that contractor, who will, and I think excusably, make capital out of 
yousome day. In my experience I have found it has been the 
able man who has been the most ready to own up to a mistake, and 
in ninety-nine cases out of a hundred his clients, where they have 
been men of intelligence, have thought all the better of him for it. 
I have noticed that it is usually the empty-headed fellows who are 
so afraid of admitting a mistake or of changing their plans when a 
better plan has come to their knowledge. 

I well remember an occurrence in connection with the extension 
of a dock, for which another past-president of the Institution of 
Civil Engineers was the engioeer-in-chief. It had occurred to my 
engineer-in-charge that there might be some risk to the new work 
owing to our uncertain knowledge of an old wall, part of the old 
work, which an extra cofferdam might prevent. The providing of 
such a dam in this case would have been a matter for the company, 
I made the proposal to the engineer-in-chief who, however, chose 
to run the risk rather than incur the extra expense. The old wail 
failed, the water came through and flooded the whole of the new 
workings. This grand old man, however, did not seek to burden 
the contractor with the blame, but at a meeting on the ground with 
the directors at once said to me, ‘‘ Well, Mr. Jackson, whatever the 
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consequences may be, this is no fault of yours ; if anyone is to blame, 
Tam to blame.” That was an expression of honest feeling I shall 
never forget. 

Conceit, which, on account of their less experience, may be more 
natural to younger men, is certain to get pruned down ; but I am 
sure if a young man will honestly confess his ignorance, he will in 
the — find himself the gainer ; otherwise the very act of 
veiling his ignorance from others will become a habit by which he 
will conceal it from himself, leading him to live a life of shams 
instead of realities. 

Now, I fear some of you may think I am too down on the younger 
men. This is not the case. If it were, I should be down upon 
myself, for although I have had twenty-five years’ experience as a 
contractor, and more than twenty years ago carried out some con- 
tracts then spoken of as great works, I am yet only fifty years of 
age, an age in these times of old men making me a comparatively 
young man. 

With reference to the older men, I think it a great pity that 
some of those now over seventy years of age, who for years have 
been leaders in the profession, do not retire and make room for the 
greater energy and quite enough experience of the competent men 
thirty years or more their juniors, many of whom, in consequence 
of the greed of their elders, obtain but very little work. I should 
be very glad if by some legitimate means these elderly gentlemen 
could be compulsorily retired. 

Now, to you, who may soon be in the full swing of great things— 
to you men of genius, I say, Do not rely too much upon your 
genius ; for I have known many men of great genius in engineering 
who, on account of their want of steady, practical application to their 
work, have made but a poor show in the world. Real success is 
more often obtained by continuous, plodding, steady work ; and 
therefore I say to those of you who may not have such exceptional 
natural abilities, but who yet possess fair powers, take heart, and 
with self-reliance work steadily and honestly, and you are almost 
sure to succeed, and possibly make a fortune. People tell us that 
money-making is not an ennobling occupation, but in this I cannot 
quite agree. It depends upon how the money is made. A rich 
man certainly has — power for good which a poor man can 
never have ; still, I would say, put character above everything ; 
be sure in your work, whatever it is, that it shall be work for God 
and not for the devil ; then you will find in the end, when your 
time comes to leave this world and the true value of your work 
comes out, that there will not be a prince or a millionaire in the 
land who would be justified in looking down upon you. 

You may imagine, as most young men at some time imagine, that 
the world is hostile to you, but you will rarely, if ever, find anyone 
designedly doing you harm. If, however, you should find some 
miserable wretch of humanity designedly hard upon you, leading 
you to think the world cruel and cold-hearted, you will also find, 
as I have found, those sympathetic, noble souls who in a sincere 
and manly way will look kindly on you, and you will learn to value 
their good opinions and their assistance in anything you may have 
to do beyond all price. 

We should try in our relations, business or otherwise, particu- 
larly with those who are working with us, to be sympathetic and 
open as far as practicable with all men. Society would be better 
for it. My great wish is that when my work is done, whatever else 
as 200 may say of me, they may speak of me as one who in his 

usiness relations at any rate tried to do his duty, and also, to quote 
from a memorial card of a dear old friend of mine who recently 
died in the North of England, that they might ‘‘ Write me as one 
who loved his fellow-men.” 








ELECTRICAL PLANT FOR THE LONDON 
COUNTY COUNCIL TRAMWAYS. 


WE give below a list of the tenders received by the London 
County Council for the supply of continuous-current 
machinery and three-phase plant to be used in connection 
with the operation of electric tramways between West- 
minster Bridge and Tooting, and on other routes. The 
accepted tenders in each case are the lowest of those sub- 
mitted by Dick, Kerrand Co., and are to be found in the second 
column of figures. 


I,—Continuous-current Generating Sets. 





Highest Lowest 
tender. _ tender. 
£ £ 

Allgemeine Elektricitiits Gesellschaft 34,655 26,890 
arr 7,887 80,574 
British Schuckert Electric Company, Limited .. 34,012 26,211 
British Thomson-Houston Company .. .. .. .. 34,577 29,385 
British Westinghouse Electric and Manufacturing 

Company, Limited... .. .. «2 os «oc co co 89,508 .. 29,835 
ae ee eee ee 36,201 
Brush Electrical Engineering Company, Limited 36,310 31,355 
a ES eee ee 172 29,369 
Coates, V., and Co., Limited 6 38,820 37,020 
Crompton and Co., Limited .. .. 34,726 30,160 
Dick, Kerr and Co., Limited .. .. .. 064 25,964 
Electric Construction Company, Limited 38,279 29,618 
Electric Traction Company, Limited .. .. .. «. 35,665 31,764 
Electrical Company, Limited .. .. .. .. «- «+ 34,936 30,266 
Fairburn, Lawson, Combe, Barbour, Limited 31,612 29,779 
a, 8 eee eee 30,290 26,673 
General Electric Company, Limited 48,257 .. 31,763 
Greenwood and Batley, Limited ee 33,705 33,271 
Helios Electrical Company, Limited .. .. .. 29,487 27,211 
International Electrical Engineering Company .. 31,210 .. 24,525 
Lahmeyer Electrical Company, Limited .. .. 46,269 26,850 
Markham and Co., Limited .. .. .. 30,686 
Mather and Platt, Limited .. 36,195 .. 28,977 
Parsons, C. A., and Co... .. .. 29,589 
Siemens Bros. and Co., Limited 50,770 31,385 
Stewart, D., and Co, Limited .. .. .. .. eo «- 31,667 28,392 
Thames Ironworks, Shipbuilding and Engincering 

Company, Tdemite.. .. cc oo ce cc te os SERS 33,638 
Wallsend Slipway and Engineering Company 35,684 31,699 
Witting Brothers and Co., Limited.. .. .. 33,598 29,236 

Il.—Three-phase Generating Sets, 
Highest Lowest 
tender. tender. 
£ & 
Allgemeine Elektricitiits Gesellschaft 52,226 40,916 
British Schuckert Company .. .. «2 «+ «+» 46,369 39,423 
British Thomson-Houston Company .. .. .. «- 55,086 .. 50,931 
me 5 3 (not to specification) 46,215 
British Westinghouse Electric and Manufacturing 

Company, Limited... .. .. .. «6 oc «2 «+ 58,594 49,555 
British Westinghouse Electric and Manufacturing 

Company, Limited (not to specification) -- 52,971 .. 48,981 
Brown, Boveriand Co... .. .. co cc ec eo eo 51,878 .. 45,647 
Brush Electrical Engineering Company, Limited .. 63,259 

= - »» (not to specification) 64,569 
Buckley, S.,and Co. .. .. «. nove w~ LS .. 2a 
Dick, Kerr and Co., Limited .. .. .- o 55,570 46,625 
Electric Construction Company, Limited .. 61,260 58,175 
Electrical Company, Limite eae ee ae 48,562 .. 43,956 
Forranti, Limited .. .. «- o- e 55,808 .. 51,048 
General Electric Company, Limited 60,639 .. 45,425 
Helios Electrical Company, Limited .. .. .. .. 41,774 .. 40,095 
International Electrical Engineering Company, 

Limi hae ae 6b we wb se oe (ay a0 SEED. 66 eee 
Johnson and Phillips .. .. .. +. + 58,220 
Lahmeyer Electrical Company, Limited 64,368 .. 45,885 
Parsons, C. A., and Co... .. .2 «2 49,901 48,481 
Siemens Bros. and Co., Limited oe ae on re 45,725 
Stewart, D., and Co., Limited .. .. .. «2 «2 o« 54,041 53,751 
Wallsend Slipway and Engineering Company 63,051 .. 45,206 
Witting Brothers and Co., Limited... .. .. 8,660 .. 44,284 
ee ae 50,685 








Tue Islington extension of the City and South London 
Railway will be open for public traffic on Sunday next. 





AMERICAN ENGINEERING NEWS. 


(From our own Correspondent.) 

Power plant for quarry work.—A combined steam and compressed 
air power plant has been installed at the Lakeside Quarries, U.S.A., 
in order to reduce the expenses for fuel and operation, with con- 
venient delivery of fuel, thus reducing the cost of power to a 
minimum. Two Corliss horizontal engines of 500 horse-power are 
connected to a main shaft carrying a fly-wheel 18ft. diameter and 
52in. face, with a belt to a countershaft. From this countershaft 
are driven four stone crushers, two pulverisers, three burr mills, 
and the necessary conveyors, sat ot screens, &c. The air 
cylinders are placed tandem, with the steam cylinders in the usual 
way, but are smaller than usual in relation to the steam cylinders. 
The reason for this is that the latter furnish power also to the belt 
wheel, which is a rather unique feature in an air-compressing plant. 
The machinery equipment requires about 600 horse-power ; while 
the air cylinders require about 350 horse-power when compressing 
to1101lb. As the engine must run steadily, it is fitted with a 
standard Corliss governor, and also a regulator in the form of a 
balanced cylinder valve on the air cylinders, which opens or closes 
the inlet for supplying air to the cylinder. The compressed air is 
delivered into a large receiver, and thence drawn through a main 
air pipe to operate rock drills in five quarries, some near at hand, 
but two at distances of 1 and 14 miles, in opposite directions, 
It is used also to drive a ht ag pump, an air-lift water- 
pumping system, drainage pump in the quarries, air hoists, black- 
smiths’ forges, and in the repair shops. During the winter, when 
work is slack, one engine may be disconnected, leaving one steam 
and one air cylinder to supply the required air and power. Several 
miles of uncovered air mains are in use, and to prevent freezing 
the air is passed through a special separator, which removes the 
moisture. 

Hydraulic electric power plant.—The great power plant at the 
Snoqualmie Falls, U.S.A., which was recently described in THE 
ENGINEER, is to be almost doubled in capacity. The water has a 
vertical fall of 270ft. in a steel pipe, and drives four jet water 
wheels, each driving a three-phase alternating dynamo of 2000 
horse-power. It is proposed to carry 12,000 horse-power at the 
present transmission voltage of 30,000 volts, making a total output 
of 20,000 electrical horse-power. Each generator shaft will have a 
water wheel on each end, each wheel driven by a l4in. jet of water 
under 270ft. head. The shaft will be of oil-tempered nickel steel. 
The power plantis contained in an underground chamber made in 
the solid rock, and this is to be lengthened from 200ft. to a total 
of 350ft. The new vertical pipe or penstock will carry 50 per cent. 
more water than the present one. The transmission line of 
44 miles to Tacoma and 32 miles to Seattle, paralleling the present 
line, will require 125 tons of aluminium. The generating machinery 
will consist of three rotating field generators of 3000 kilowatts, 
4000 horse-power, running at 100 revolutions per minute. They 
will generate a three-phase current of 1100 volts and 7200 alter- 
nations. Each generator will require an exciting current of 
320 amperes at 125 volts, supplied by an eight-pole direct-current 
generator of 200 kilowatts, running at 175 revolutions. The 1100- 
volt three-phase current will be raised to a live potential of 
30,000 volts by ni oil-insulated water-cooled transformers of 
1000 kilowatts. Each transformer will weigh 11,000 lbs., and 
require 500 gallons of oil. This enlargement of the plant is 
required to meet the increasing demand for power in the two 
cities, and a new large sub-station is being built at Tacoma. The 
entire cost of the improvements will be about £80,000. 

The American cotton industry.—The United States census report 
on the cotton industry for 1900 shows that the crop in that year 
was equivalent to 10,123,027 bales of the average weight of 500 lb., 
or 5,061,513,294 Ib. of cotton. This is an increase of 840,174 bales, 
as compared with 1899. The greatest increase was in Texas, 
whose product increased from 2,658,555 bales in 1899 to 3,536,506 
in 1900. This is remarkable in view of the disaster resulting from 
the great storm of September, 1900. The product of this State 
represented 34 per cent. of the total crop of the United States, 
and 25 percent. of the crop of all the world. The three next 
largest crops come from Georgia, Alabama, and Mississippi, each 
of which produced over one million bales. There were 29,214 
cotton ginning establishments in operation, with an average capacity 
of 359 bales ; there were 1055 ginneries not in operation. The 
yield of long cotton is limited, as the territory adapted to its 
culture is not extensive, and the yield per acre is less than with 
short cotton. The roller-gin used for long cotton is of limited 
capacity, while the —— is not satisfactory, as it tends to break 
and injure the fibre. Much effort has been made to invent a gin 
which will remove the objections and combine the advantages of 
both machines, and there is some promise of thus revolutionising 
the gin, which would have important economic results, Some of 
the large plants have as many as fifteen 40-saw gins, operated by 
steam, and having a capacity of 150 bales, or 75,0001b., in twelve 
hours. The seed is handled by an air blast. Greater density in 
the bales is desired, but none of the presses designed for this 
purpose have yet come into general use. The first round-lap bale 
press was set up in the United States in 1894, and in 1900 they 
were in use at 262 plants. The bales are 18in. diameter, 36in. 
long, with a density of 45lb. per cubic foot, as compared with 
224 lb. for the ordinary square bale. 

Grain warehouse.—An immense grain warehouse or ‘‘ elevator” 
has been built by the Great Northern Railway, U.S.A., at the city 
of West Superior, on Lake Superior. It is of fireproof construc- 
tion throughont, and is even larger than the same company’s 
elevator at Buffalo on Lake Erie. The building is 365ft. by 125ft. 
in plan, 246ft. high. The building is of steel skeleton construction, 
with concrete foundations, and has brick walls to a height of 32ft., 
above which the sides are of corrugated iron sheathing. The steel 
columns are of H section in plan, formed of Z bars and web plates. 
They are spaced 13}ft. between centres, and so arranged as to 
form the corners of the rectangular grain bins, which are 85ft. high, 
the tops being 117ft. above the ground floor. Above the bins are 
the spout floor, scale floor, and machinery floor. The receiving 
side, facing the railway yards, has nine receiving legs for drawing 
up the grain from the cars. The shipping side, facing on deep 
water for the Lake steamers, has nine shipping legs, for discharging 
grain into the vessels, There are 505 a age? bins, 85ft. high, 
ranging in size from 44ft. by 6jft. to 13}ft. by 134ft. Their com- 
bined capacity is 3,100,900 bushels. The equipment is such that 
from 550 to 600 railway box wagons 34ft. long can be unloaded in 
twenty-four hours, while at the same time it will deliver 300,000 
bushels on board ship, and clean 12,200 bushels per hour. All the 
machinery is operated by electricity from three-phase generators, 
with Westinghouse 400-volt induction motors. Thereare eighteen 
motors of 75 horse-power, eight of 50 horse-power, one of 35 horse- 
power, two of 25 horse-power, one of 100 horse-power, and several 
of 74 to 20 horse-power. The building is lighted by 1000 incan- 
descent 15 candle-power lamps, and is equipped with a complete 
system of telephones. ; 

Long-distance electric transmission.—The Bay Counties Power 
Company in California is now transmitting power by electricity 
from the power-house in the Yuba River, in the Sierra Nevada 
mountains, to Oakland—142 miles—and to San Jose—184 miles, 
The river is dammed by a timber crib dam, 250ft. long and 40ft. 
high, fitted with controlling gates set in concrete masonry. From 
the dam atimber flume, or conduit, 7ft. wide and 6ft. deep, extends 
to the power-house, 7? miles, This ends ina masonry chamber, from 
which lead four pipes, 2}ft. diameter. These extend 1760ft. to the 
power-house, and have a static head of 715ft. The pipes are of 
riveted steel for the first 800ft., and of cast iron for the lower 960ft. 
The effective head is 695ft., and the flow is at the rate of 8ft. per 
second, with a pressure at the receiver of 3001b. per square inch. 
The water wheels are of the tangential, or jet type, and each 
generator is driven by a water wheel mounted upon the same shaft. 
The four main pipes end in a receiver, from which 14in. pipes lead 
to the water wheels. There are six generators of the three-phase, 
60-cycle, 2400-volt, induction type, two being of 2000 kilowatts, 





three of 900 and one of 720 kilowatts. There are eight 300-kil 
watt and four 200-kilowatt transformers for 2400 and 24,009 vie 
also ten transformers of 700 kilowatts for 2400 and 50,000 a 
These transformers are of the oil-insulated and water-cooled ¢ ts, 
The line voltage is 60,000, transformed to 2000 volts where requiee 
There is a double-pole line, 25ft. apart. to prevent interruption j, 
case of any accident. One line is of medium hard-drawn co - 
The other is partly of aluminium and partly of copper, the latter 
being used near the seashore to prevent any corrosion of the 
aluminium. The standard span between the poles is 132ft, The 
poles are 8in. and 14in. diameter, 35ft. long, and are painted vith 
a preservative compound above and below the ground line, 
Precipitation of copper.—The mechanical precipitation of cop 
has become a great adjunct to the copper industry in the wan : 
United States, and a report in the Mining News Bureay dele 
that it may safely be said that at the mines in Montana about 
£800,000 worth of copper is annually taken from water by precipi 
tation. The report states that the water pumped from the wins 
carries in solution sulphate of copper salt, i.e. sulphuric acid jn 
combination with the metal. The greater affinity this acid has fop 
iron rather than copper effects the precipitation of the copper in 
a nearly pure state when the solution is brought in contact with 
iron. The acid then leaves the copper and combines with the irop 
forming an iron sulphate which, being very soluble in water, allows 
the iron salt to pass off. Large tg er gr plants were installed 
adjacent to the mines and at a lower level than that cf the 
of the v-ater from the pumps, in order that this solution might bg 
saved. At the Anaconda mine, upon the flat just south of the 
mine, long rows of vats, about 8ft. deep and 12ft. wide, were con. 
structed, and over the centre of these vats, at an elevation of about 
4ft., a water conduit or flume was laid, through which the water 
from the mines was conveyed to the tanks beneath. In these vats 
all sorts of scrap iron and tin cans are placed, and the water js 
then allowed to spray over this mass in a number of small streams, 
The affinity of the acid manifesting itself, it rapidly attaches to 
the iron and precipitation ensves. Tin cans in a few days appar. 
ently become copper, and heavy pieces of iron weighing several 
tons seem to melt under the attack of the water and likewigg 
become red metal. But the iron does not really turn into copper, 
as many are convinced is the case, but acts as Nature’s amalgs. 
mating agent, and in the process of the precipitation of the more 
valuable metal it sacrifices its life through erosion and corrosion 
finally disappearing in the flow of the conquering water, The 
heaviest pieces of iron will thus be eroded away within six weeks 
from the time they were placed in the vats, while most of the 
material used in this process is entirely gone within a month, Tp 
supply this insatiable stream an enormous amount of scrap iron is 
required, All the refuse tin and iron scrap is gathered up by 
industrious boys and men, who have forged an occupation out of 
this industry, and hauled to the precipitation plants, where it js 
weighed and purchased at a uniform price of £1 per ton, In 
addition to this, all the condemned iron at the mines, as well as at 
the smelters, such as pipes, stacks, worn-out converter jackets and 
miscellaneous collections, is shipped to the same place and fed into 
this converting stream. The cost of this iron in the aggregate is 
considerable, but when it is understcod that each ton of iron will 
precipitate about an equal weight of nee. 75 per cent. or more 
fino, and worth nearly £60 a ton, it wil seen that this matter 
of expense is really infinitesimal. As erosion and precipitation 
take place, the copper is drawn from underneath the grates upon 
which the iron has laid, and more iron is placed upon the top 
of that in the vats. In this way a total consumption of 25 tons of 
iron per day is accomplished in Butte, or a grand annual total of 
10,000 tons, producing nearly an equal amount of copper of the 
fineness specified. 








NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 


SreaM coal market for 7 and forward delivery is firm, 
House coal keeps in fair demand, and prices firm. Exports for 
week ending 9th:—Coal: Foreign, 52,209 tons ; coastwise, 12,334 
tons. Imports for week ending 12th :—Iron ure, 7080 tons ; billets 
and bars, 2520 tons ; phosphates, 1600 tons ; iron and steel scrap, 
685 tons ; pigiron, 1160 tons; deals, &c., 964 loads ; pitwood, 445 
load 


THE 


s. 
Coal: Best steam, lis, to 15s, 3d.; seconds, 14s, 3d. to lds, 6d; 
house coal, best, 17s.; dock screenings, 103, 6d. ; colliery small, 
93. to 10s. Pigiron: Scotch warrants, 53, 3d.; hematite warrants, 
593., f.0.b, Cumberland, prompt. Iron ore: Rubio, lis, %,; 
Tafna, 15s. 6d. Steel: Rails, Coons sections, £5 to £5 23. 64,; 
light ditto, £6 2s, 6d. to £6 12s, 6d. f.0.b.; Bessemer steel tin-plate 
bars, £5 ; Siemens steel tin-plate bars, £5 2s. 6d., all delivered in 
the district, cash. Tin-plates: Bessemer steel, coke, 14s. 3d. to 
14s, 6d.; Siemens, coke finish, 14s, 6d. to 14s, 9d. Pitwood, 1%, 
to 19s. 6d.,ex ship, Freights steady. 








Care Raitway Contracts.—A Reuter telegram, November 12th, 
referring to the statement made by the Commissioner of Works 
regarding the distribution of Government orders for railway 
material, shows that for the South African standard gauge line, of 
ten bogie carriages and trucks of various descriptions, including 
brake vans, equal to 2345 four-wheeled trucks, the whole were 
obtained from England, except 200 four-wheeled trucks which had 
already been built in a foreign country for another South African 
railway, and, being ready for shipment, were purchased by the 
Cape Government at advantageous prices to meet pressing require- 
ments of military traffic pending the arrival af stock ordered from 
England. The whole of the rolling stock, with this exception, has 
been ordered in England, despite the time occupied in supply- 
ing English rolling stock, at greatly higher prices than the 
vehicles could be obtained for elsewhere. Engines were ordered 
from America on account cf prompter delivery at greatly 
lower prices than were quoted for the same type of engine 
obtained from England, and on account of the satisfactory 
character of the engines of that class already obtained. With 
regard to engines, 124 have been ordered within the past two years. 
Of these, orders for 24 still remain to be placed, and it is hoped 
that the English time of delivery and prices will enable the orders 
to be placed in England. Of the 100 other engines the orders for 
62 were placed with British firms, and those for 38 were placed in 
America, ‘The statement also gives the prices tendered by French, 
Belgian, and English firms eg oped for carriages for a narrow: 
gauge line, the English prices being much higher than the others. 
After referring to the preference authorised to the extent of 
10 per cent. for goods manufactured within the British Empire, the 
statement says :—‘“‘ It would be interesting to learn in how many 
cases other colonies or dependencies of the Empire have agreed to 
penalise themselves to the same extent as has been authorised 
without parade by Cape Colony for the purpose of encouraging 
British trade ; and it would also be interesting to know to what 
extent British manufacturers have reciprocated by allowing 
better terms to the Cape, or any other British colony or dependency, 
as compared with foreign customers. British manufacturers may 
be wal assured of the desire of their countrymen in South Africa 
to continue to obtain —— from them or from within the 
Empire, if requirements will but be met with reasonable prompt: 
tude and at reasonable prices in comparison with what can be 
procured elsewhere, But unless British manufacturers are prepared 
to meet these requirements, and, what is of no less importance, to 
adapt themselves to the needs and conditions obtaining in the 
Colony, which are found to be met by American and latterly by 
continental manufacturers, partly b conditic lar to those 
in South Africa obtain in these countries, and partly owing, 
apparently, to their keeping abreast of the advancement made in 
rahway economies, then the ested supersession of Sir Charles 
Elliott or any other individual is not going to maintain British 
trade to British manufacturers.” 
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IRON, COAL, AND GENERAL TRADES 

OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Oorrespondent.) 

- appears to be a good deal of variety in the experience of 

TH a tattle iron trade just now. The mills and forges continue 
sedil employed, but some firms state that consumers of finished 
ates show less disposition than previously to extend negotiations 
pane the meeting of immediate requirements, believing that 
th the opening of the New Year better terms will be obtainable, 
On the other hand, other manufactnrers experience willingness to 

Jace further orders, and some merchants are arranging for supplies 
P to March. ‘his last situation is the case with regard to 
b yanised sheets, and it is said that the South African demand is 
likely to. improve quite early, and that these purchases are in 
anticipation of anaugmented demand from that quarter. Galvan- 
jsed sheets at present are quoted £11 15s., f.o,b. Mersey ports. 
There is a large demand existing for structural classes of iron and 
steel, particularly for girders, which are being used freely for 

ners) building purposes, and for bridge and roofing work. 

. I hear of cases in which bar iron ordered in September last has 
not yet been delivered, so busy have the firms been. Marked bars 
are at present quoted £8 10s.; and unmarked, £6 12s. 6d. to 
£7 23. 6d., for the iron made by members of the Association, and 
some 23. 6d, for that produced by outside makers, A good deal 
of industrial civil war is still in progress in this department, and 
although quotations are as mentioned, yet in actual transactions £7 
js considered a good price, and is notalways obtained. Shropshire 
and North Staffordshire makers are sending bars to the district 
chain works at 5s, a ton under South Staffordshire prices, whilst 
Belgian bars are reaching Midland consumers at still lower rates. 
Belgian iron has lately been delivered in the Tipton and the Keston 
chain-making districts at a little over £6 per ton, or about 15s. a 
ton under present South Staffordshire rates, With the present 
high price of coal—from 103. to 12s, a ton for large coal, and 7s, to 
8s, per ton for slack—there would not, it is considered, be much 
profit, even if the associated price of £7 were secured, Black 
sheets are quoted £8 7s, 6d. for doubles. 

In the pig iron trade an interesting feature of the situation has 
been the blowing in of a new furnace by T. and J. Bradley and 
Son at Darlaston Green. The new furnace is 71ft. from base to 
dome, and the waste gas will be utilised to provide the motive 

wer for the blowing machinery and for heating the Cowper 
stoves. The shaft is steel-cased, and the lines adopted are in 
accordance with the best modern practice. The furnace has an 
internal capacity of 16,000 cubic feet, and is able to produce 
1400 tons of pig iron per week with a blast of 25,000 cubic feet 
per minute. For the present, however, the blast will be 15,000 
cubic feet, and the weekly production about 700 tons. A modern 
feature in the furnace is the method in which the water is con- 
veyed to the tuyere-cooling pipes. The water is drawn in by suctions 
instead of, as previously, being forced in. It is intended shortly to 
introduce the use of a vertical retort from which heated carbon 
dust can be blown into the furnace through the tuyeres, together 
with the hot blast. It is believed that blowing it in in a heated 
state wil] remove the difficulties sometimes experienced whencarbon 
dust is used ina cold condition, By the introduction of carbon 
dust through the tuyeres economy of fuel and labour are promoted, 
since the quantity of coal and coke to be taken up to the bell and 
dropped in from the top is reduced. Even more important, how- 
ever, is the capability it affords for regulating the grade of iron 
which has to be produced by increasing or diminishing the amount 
of carbon dust blown in. The new furnace is probably the most 
up-to-date one in the district. 

Pig iron is scarce and dear at 47s. 6d. to 48s, 6d. for Staffordshire 
cinder forge, 51s, to 53s. for part mine, and 55s, to 60s., and on to 
57s. and 80s., for superior all mines, and 95s, to 100s. for cold blast. 
As compared with this year’s minimum, pig iron generally is about 
5s, or 7s. 6d. higher in price at the present time. Pipefounders 
have been heavy customers of late for the production of pipes 
needed in water-supply schemes and in other undertakings. 
Northampton pig iron is quoted 51s. 6d. to 52s. 6d.; Derbyshires, 
52s, 6d. to 58s.; and Lincolns, 51s. 9d. to 53s. 9d. 

The various railway rolling stock firms and companies are well 
engaged both on home and foreign orders, but chiefly the latter. 
Some of the recent work includes South African requirements. 
The Natal Government is understood to have lately placed orders 
in this country for rolling stock to the value of some £500,000. The 
stock will include a corridor train of a type new to Natal. The 
order is believed to have been given partly as the result of the 
natural development of Natal, and partly with a view to the 
opening-up of the country after the war isover. The surveying for 
the Maritzburg to Cape line is now complete, and the construction 
of the line will probably be proceeded with at an early date, as the 
route is practically undistarbed by the war. Much of the work 
referred to in the recent official statement of the Capetown Com- 
missioner of Works regarding the distribution of railway orders for 
railway material, has been executed in this district, and the details 
given by him, and printed this week in the chief English news- 
papers, are therefore read !ocally with much interest. 

Electric traction progress is marked in this district. The latest 
contract is one amounting to between £75,000 and £80,000, let by 
the British Electric Traction Company to Mr. Holloway, contrac- 
tor, Wolverhampton, for the construction of an electric tramway 
from the boundary of Wolverhampton to Willenhall, the section 
from Willenhall to Bilston, and the section from Wolverhampton 
boundary to Bilston and Moxley and to Bradley. Another line, 
from the Fighting Cocks to Bilston, is being built by Mr. Law, 
contractor, of Kidderminster. Both contractors have to finish the 
work by the beginning of April, so that the lines may be ready for 
the Wolverhampton Exhibition, 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 

Manchester,—There is still an absence of any indication of reviving 
animation on the iron market here. The Manchester ’Change 
meeting on Tuesday brought together about the usual attendance, 
but only a very slow demand was again the general report, con- 
sumers for the most part not caring to buy more than from hand to 
mouth, Even the continued extreme scarcity of both Lincolnshire 
and Derbyshire brands of pig iron, with Lancashire makers also 
having little or nothing to offer, does not frighten consumers into 
buying forward toany appreciable extent, as generally they regard 
the present deficiency of iron due to causes that are not likely to 
be more than temporary, and one or two of the speculative 
merchants are prepared to sell Lincolnshire iron into next 
year at considerably under current rates. The position is 
rendered still more precarious by the fact that, notwithstanding 
Lincolnshire and Derbyshire iron are difficult to obtain even in 
yrsces hand-to-mouth parcels, Middlesbrough iron tends persistently 
eer tes and the relative basis of prices has become reversed, 
be dlesbrough on trucks being obtainable at a couple of shillings 
os ow the truck price of Lincolnshire, and 6s. to 7s. under that of 

erbyshire, Local and district makers continue under great 
Pressure to deliver sufficient iron to keep customers going, but one 
a two Lincolnshire makers are, perhaps, delivering slightly better 
: . of late. Equal to Manchester, Lancashire makers still quote 

or No. 3 foundry, 57s, 6d., less 24 ; Lincolnshire, 51s, 6d. to 52s, 
* : with Derbyshire about 55s. 6d, net. 

_ He securing of requisite supplies of forge iron is stilla difficult: 
= most of the finished iron maker," Thay are antidipniieg, 
Prat. that before very long Canadian iron will become an 
: ct supply, Of American iron they are not expecting to 
= = any great weight this season, but as soon as Canada can 

ake proper arrangements for the shipment of suitable brands to 





this country, the large local users are prepared to take it in con- 
siderable quantities, For local and district forge brands, minimum 
basis quotations remain at about 51s, 6d., less 24, Lancashire, and 
50s, 2d. net, Lincolnshire, delivered Warrington, but as makers 
are scarcely able to keep their regular customers going with 
deliveries, mainly on account of contracts already placed, these 
figures are little more than nominal, 

Ordinary foundry brands of Middlesbrough have been readily 
obtainable at about 52s. 7d. to 52s, 10d., and for special brands, 
makers, in some instances, have been sellers at pe tom 533. 4d. 
net by rail Manchester. The speculative fluctuations in Scotch 
warrants unsettle the market, but do not materially alter prices 
here. Eglinton averages about 58s, to 58s, 6d.; and Glengarnock 
59s. to 593. 6d, net, delivered Manchester docks, 

Finished iron makers report a moderate business giving out, 
but little or nothing of any weight forward. The basis of Lanca- 
shire bars remains £6 10s., and there would be no difficulty in 
placing favourable specifications at this figure, although for mixed 
specifications £6 12s, 6d. would, no doubt, in some eases be quoted. 
North Staffordshire bars remain at £6 15s. to £6 17s. 6d. Sheets 
range from about £8 103. to £8 15s. Hoops, in which only a small 
business is giving out, remain at the association list rates of 
£7 2s. 6d. random to £7 7s, 6d. special cut lengths, delivered here, 
and 2s, 6d. less for shipment. 

The position generally in the steel trade is not quite so strong as of 
late. Hematites only meet with a slow inquiry, and 70s. to71s., less 
24 delivered here, are the maximum figures that are to be got in 
the market. Local steel billets remain at about £4 15s, Warring- 
ton, and £4 16s, 3d. Manchester net; steel bars are quoted about 
£6 10s. to £6 12s. 6d., common plates, which have been easing 
down lately, £6 12s. 6d.; with boiler plates still quoted £7 10s., 
less 24, delivered here, but only very small specifications being got 
at this figure. 

The employment returns which I receive from the engineering 
trade union organisations bear out very much what I have re- 
ported eee with regard to this branch of trade. In the 
Steam Engine Makers’ Society, although there has been no increase 
in the number of members actually unemployed, which remains at 
about 1} per cent., the reports as to the state of trade indicate 
a declining activity, which must before long have a material 
effect on the unemployed list. 

The reports of representative employers are also to much the 
same effect, A gradual slackening off still represents the situation 
in some of the principal branches, such as machine tool making, 
heavy stationary engine building, boiler making and the ordinary 
run of general engineering with continued depression throughout 
the textile machine-making industries, Locomotive and railway 
carriage builders, as previously reported, have plenty of work for a 
considerable time ahead, and there is still a fair weight of new orders 
coming forward. Most branches of electrical engineering are also 
exceedingly brisk, but there is a relaxation of the extreme pressure 
experienced a short time back, 

In the coal trade operations are now getting back into their 
normal course after the serious interruption of mineral traffic over 
the railways caused by the protracted fog of last week. For several 
days large numbers of loaded wagons were delayed in sidings along 
various sections of the lines, and it was not until early in the 
present week that a considerable proportion of these reached their 
destination, At many of the colliery sidings there was also a 
blockage of loaded wagons, and pits in many cases had to be tem- 
porarily stopped to prevent further accumulations of stocks put 
down on the ground. Fortunately the fog cleared off in time to 
obviate any serious inconveni to « s, and only in very 
exceptional cases was there any actual stoppage of work owing to 
non-delivery of the requisite supplies of fuel. 

Business continues to move on steadily in all descriptions of 
round coal. In house-fire qualities, although the demand is not 
perhaps quite so brisk as last week, the collieries are moving away 
their output without difficulty, and prices are firm. Common 
round coal continues in fair request for iron making, steam, and 
general manufacturing purposes. Collieries have no surplus 
supplies to press upon the market, and for good steam and forge 
coals prices are steady on the basis of about 9s. at the pit. Of 
engine fuel there is a continuance of plentiful supplies, with a weak- 
ness and irregularity in prices, the commoner sorts especially being 
pushed for sale at extremely low figures. Lancashire collieries, how- 
ever, report that slack is not hanging on their hands quite so much as 
of late, this apparently being due to the fact that local coalowners 
are meeting outside competition by slightly easing their prices, and 
thus checking to some extent the previous inroads of slack from 
Derbyshire and other neighbouring districts, So far as the actual 
demand is concerned, it can scarcely be said there is any real im- 
provement, and the depression in the cotton trade is still having a 
considerable effect on the requirements for steam purposes, a 
great many of the mills running short time. The better qualities 
of Lancashire slack are maintaining their price fairly well, 6s. 9d. 
to 7s. 3d. representing about the average figures at the pit mouth, 
with the commoner slacks ranging from about 5s, 3d. to 5s. 9d. 
per ton. Notwithstanding the easing down in Lancashire prices 
there is still a good deal of slack coming in from outside districts 
at excessively low-cut figures, which in some cases would seem to 
mean that collieries are more anxious about getting their wagons 
cleared and returned to the pits than about the price at which they 
are compelled to sell the slack, particularly where this is of a very 
inferior description. 

A fairly good shipping demand is being kept up, and for good 
ordinary steam coal quotations remain at about 10s. to 10s. 6d. 
delivered ports on the Mersey, although large wholesale buyers are 
perhaps not paying these figures where they can take anything 
like considerable quantities for re-sale. 

For coke a steady demand is still reported generally, with 
prices fairly well maintained at about 23s. to 25s. best Lanca- 
shire foundry cokes; and 14s. to 15s. good washed Lancashire 
furnace sorts at the ovens. Of Yorkshire cokes there are rather 
more plentiful supplies on the market, but no really quotable 
change in prices, although they are not so strong as a short time 
back, 

Important industrial developments are taking place at Leigh, in 
the neighbourhood of Manchester, where extensive cable works 
have just been completed, and electrical cable manufacturing will 
shortly be commenced on a large scale, Tbe Wigan Coal and Iron 
Company is also pushing forward the development of fresh seams 
at its West Leigh mine, new operations having been in progress 
for the last eighteen months, and the head gear is now being put 
up for raising coal from one of the shafts, 

Barrow.—There is no change to record in the hematite pig iron 
trade, and business keeps steady, while makers remain sold for- 
ward for some months, Mixed Bessemer numbers are quoted at 
60s. 6d. to 63s. per ton net f.o.b.—a quotation which has held 
good for several months past. This is doubtless owing to the 
firm position makers are in with regard to having little compe- 
tition to face from holders of warrant stocks. The latter have 
been reduced 11,279 tons since the beginning of the year, and 
only now total up to 11,331 tons. Warrants are weaker at 58s. 
net cash, and at a month sellers, 1d. less buyers. There are 37 
furnaces in blast, compared with 38 in the corresponding week 
of last year. The prospects for the winter and spring in the 
hematite iron trade are considered good. 

Iron ore finds a good sale for best qualities and good average 
qualities only, and quotations are unchanged at 12s. 6d. per ton 
net at mines, Spanish ores are in large use, and are quoted at 
15s. 6d. per ton delivered at West Coast ports. 

A good business is being done in the steel trade, and orders are 
fairly well offered at the prices which have been ruling for some 
time past. There is a good market for heavy steel rails, and 
business in tram section is also good. There are prospects, indeed, 
that the rail department will remain good for a considerable time 
to come, although American and German competitors are very 
active. Prices are already at £5 5s. for heavy rails, Shipbuilding 
material is quieter at the moment, but makers are fairly well off for 





orders, and there are ea of better business. £6 5s. is the 
quotation for plates. There is a steady tone in billets, slabs, tin 
bars, hoops, and general steel merchandise, 

Shipbuilders and marine engineers are not so actively employed 
as of late, but there are prospects of good orders coming forward. 
The Japanese battleship Nikasa will leave Barrow for Portsmouth, 
according to present arrangements, on December 12th next. 

The coal and coke trades are quiet, and there is no increase in 
consumption to report except in domestic qualities. Prices, how- 
ever, keep very steady. 

During last week the shipments of iron from West Coast ports 
reached 6570 tons and steel 4255 tons, as compared with 10,960 tons 
of iron and 5102 tons of steel, a decrease in iron of 4390 tons and 
in steel of 847 tons, The total shipments of iron this year represent 
303,214 tons, and steel 396,650 tons, compared with 568,685 tons of 
iron and 349,053 tons of steel, a decrease in iron of 265,471 tons, 
and in steel an increase on the current year of 47,597 tons. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


THE South Yorkshire coal trade remains steady, and the condition 
generally has not altered since last report, the pits continuing to 
work well. The weather recently has strengthened the house coal 
trade, and inquiries have been more numerous, with better business 
in some parts. When the last advance was made local demands 
fell away, and are still scarcely up to expectations, but prices are 
trending upwards, More has been done with the Eastern counties, 
and the London market shows signs of improving. Throughout 
the house coal trade a better feeling exists, and a touch of sharp 
weather, thereby increasing the demand, would restore the firm 
tone usual at this period of the year. The pits are doing good 
business, all the fuel brought to bank being readily removed. Sales 
are not pressed, and values, though not strong, are steady, and 
there is no sign of weakening as has been the case in some West 
Yorkshire collieries. A general advance of ls. per ton has been 
obtained locally. Best Silkstones are now quoted 13s, to 14s. per 
ton ; Barnsley house, 12s, to 123. 6d. per ton; nuts, from 10s, 6d. 
per ton. 

There is no change in the steam coal trade, the railways and inland 
requirements taking a good tonnage, while local collieries are doing 
a fair export business with the Humber ports, the major part of the 
decline at the ports falling upon West Yorkshire, Derbyshire, and 
Notts collieries. Values are not strong, and Barnsley hards are 
quoted at 9s. 6d. per ton. Engine fuel is in abundant supply, and 
the demand is fairly steady. The values of small fuel are lower. 
Nuts, 83. 6d. to 93. 6d. per ton ; screened slack, from 5s. per ton ; 
pit slack, from 2s. 6d. per ton. During the recent fogs the con- 
sumption of gas and electric light greatly increased, and the rail- 
ways were unable to make deliveries of fuel in consequence of the 
traffic being affected, and therefore stocks had to be drawn upon. 
The large iron and steel firms had difficulty in obtaining supplies, 
and most of the fuel on hand was used up. As there is not much 
urgent work on hand, the inconvenience was not so acutely felt as 
it would have been some months ago. 

The official statement of the Yorkshire coal trade with Hull for 
October, exhibits rather better results than for the preceding 
month ; but it still tells of lessened trade and reduced volume of 
business as compared with the corresponding month of last year. 
The weight of coal taken to Hull in October was 289,776, against 
385,520 tons in October, 1900, a reduction of 95,744 tons. For the 
expired ten months ending October last, the weight was 2,673,056 
tons, against 3,479,360 tons for the ten months of 190). The 
shrinkage amounts to 806,304 tons. With foreign countries busi- 
ness showed acomparative improvement. The exports for the month 
amounted to 166,231 tons, as against 190,570 tons in October, 1900, a 
decline of 24,339 tons. For the ten months, the exports amounted 
to 1,217,515 tons as compared with 1,756,822 tons in the ten months 
of 1900. The figures exhibita decline of 539,307 tons. It is hard 
to trace from these figures that the coal tax has had any adverse 
effect upon business, Possibly individual coalowners may be able 
to show that it has operated prejudicially. Several markets show 
an increase last month, including South America, Austria, Italy, 
Malta, North Russia, and Turkey. The shrinking markets were 
Belgium, Denmark, France, Germany, Holland, South Russia, 
Norway, and Sweden. Carefully looking at the figures of business 
done, South Yorkshire collieries appear to have suffered least of 
all, their trade being almost normal, but the West Yorkshire, 
Notts, and Derbyshire collieries have fallen off to a large extent. 

In the steel trade there seems to be another change for the 
worse. The Bessemer, Siemens, and other open-hearth steel 
manufacturers up to a short time ago were fully employed, and 
there was every expectation of brisk business being maintained 
until the end of the year. These hopes, however, will not now be 
realised, a serious falling-off being reported since the second week 
of the quarter. At several establishments a large number of men 
have received notice owing to the work being only sufficient to 
afford four days, and sometimes less, a week. The lack of orders 
in most of the departments, including armour plates, forgings, 
railway and marine material, &c., is the chief cause of this depres- 
sion. Much work was expected from the railway companies, but 
they are merely ordering from hand to mouth, and what is being 
received is of comparatively little weight. The state of trade is 
encouraging consumers to demand easier terms, but manufac- 
turers stitily resist on the ground that production is too dear to 
admit of lower prices. Fresh specifications for armour plates are 
now urgently needed. 

The falling off in the home trade in steel comes at a time when 
the foreign trade is also in an unsatisfactory state. During last 
month the total value of unwrought steel sent to distant markets 
was only £195,913, as compared with £252,419 during October, 1900, 
which was also a heavy decrease on the value for October of 1899, 
which was £393,118. One feature of the foreign trade is interest- 
ing. It is the business done with the United States, which has 
increased to £34,115, as compared with £27,775 in October, 1900. 
This increase is no doubt due to the same cause as has enabled 
Canada to advance from £3104 in October of 1900 to £13,201 last 
month—the failure of the American steel manufacturers to make 
deliveries in consequence of their recent great strike. Some im- 
provement is shown on the month with Denmark and Germany, 
but Holland, France, Norway, British East Indies, and Australia 
exhibit a serious shrinkage. A glance at the steel trade done for 
the ten months with foreign markets shows how grave has been the 
decline, the total value for the ten months ending October last 
being £1,995,526 as compared with £3,241,732 for the correspond- 
ing period of 1900. Germany shows the greatest drop—from 
£356,487 in the completed period of last year to £176,586 for the 
ten months of 1901. France fell from £170,428 to £90,527, and 
Holland from £197,844 to £42,295. In fact, every foreign and 
colonial market showed a large decline on the ten months except 
British East Indies, which took a value of £254,485 during the last 
ten months, an increase of about £2400 on the corresponding 
period of 1900. 

The foreign trade in cutlery during October was slightly better, 
the value being £60,064 against £57,997 in October of 1900; for 
the ten months ended October, £524,623 against £525,165. In 
hardware, the value for the month was £129,/27 as compared with 
£130,911 for October of 1900; for the ten months, £1,188,400 
against £1,239,963 for the ten months of 1900. There has been no 
me change in ‘any of the markets either for cutlery or hardware. 

he most noteworthy feature appears to be the increase in South 
African requirements, mainly traceable to the war, 








NORTH OF ENGLAND. 
(From our own Correspondent.) 
THE situation in the iron trade is steadily becoming less satisfac- 





factory to sellers, demand is very quiet, prices decline, and profits, 
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at least in the production of Cieveland pig iron, have disappeared. 
The market is also influenced detrimentally by the unfavourable 
Board of Trade returas of our exports and imports, by the decreas- 
ing railway traffic receipts, and by the approach of the winter season. 
News from abroad is not of an encouraging character for com- 
mercial men, and more particularly is this so from Germany. 
Merchants from this district who have been seeking orders there 
give very depressing accounts of the position and prospects in that 
country, and the chances of Cleveland being required to send a 
large quantity of pig iron to the German works next year are any- 
thing but good. 

Tne Cleveland ironmaster is now beginning to complain of the 
unprofitable character of prices, and yet prices still tend down- 
wards, while the cost moves rather the other way, because coke is 
gettingdearer. To be abletopay 16s. 94. per ton for medium quality 
coke delivered at the furnaces on Teesside, the ironmaster should be 
getting over 50s. per ton for his No. 3 Cleveland ordinary pig iron, 
but he cannot at the present time realise more than 44s., the 
equivalent of which for coke is under 153, per ton. 

All qualities of Cleveland pig iron have been reduced in price 
t\is week. The leading producers have been quoting 443. 3d. and 
413, 6d. per ton for No. 3G.M.B., but it has not been difficult to 
secura supplies from other makers and from second-hands at 
443, more particularly when warrants were plentiful and 
could readily be bought at 43s. 6d. cash. The large stock of Cleve- 
jand iron in the public warrant stores is now a potent cause of 
weakness, and tends to give buyers the upper hand. No. 4 foundry 
is reduced to 43s. 104d., grey forge to 43s. 9d., mottled to 433. 3d., 
and white to 42s. 94. The difficulty of procuring grey forge pig 
iron has to some extent disappeared, and the expectation which 
some entertained of seeing it dearer than No. 3 is notnow likely to be 
realised. The bad weather of the current week will increase the 
output of the lower qualities of pig iron, and lessen that of the 
better qualities. It wason Tuesday aad Wednesday difficult for 
the men to work on the tops of the furnaces, and charging was con- 
siderably interfered with, while the amount of moisture in the coke 
used was largely increased, these facts tending to less satisfactory 
overations at the furnaces. This week the Skinningrove Iron 
Company have blown in a new furnace to produce Cleveland pig 
iron, and now they have five furnaces, of which three are in opera- 
tion. 

This week two cargoes of basic pig iron have been received at 
Middlesbrough from Germany for the North-Eastern Steel Com- 
pany. They have now had three cargoes from Germany ; alto- 
gether some 2500 tons. They are themselves producers of basic 
pig iron, but when they bought in Germany they were making less 
than their usual quantity, and not enough was obtainable from 
local makers. 

Prices of hematite pig iron in this district are very firm, and, 
relatively, they are a good deal dearer than ordinary Cleveland 
pig iron, for, whereas the difference in price is usually 10s. per 
ton, now it is fully 16s. For mixed numbers of East Coast 
hematite pig iron 603. is the minimum quotation, No. 1 is at 
60s. 63., and forge at 56s. Spiegeleisen is quoted at 87s, 6d. per 
ton, having been put up because of a lessened production. Rabio 
ore is steady at 15s. 91. per ton delivered at wharf, Tees or ‘I'yne, 
but the best qualities are realising 16s. 

The finished iron and steel works in this district are, as a rule, 
fully occupied, and are likely to continue so all the winter, as order 
books are satisfactory. But very few new orders are to be secured ; 
still, manufacturers speak hopefully about next year’s prospects. 
The example of the steel plate manufacturers in reducing their 
prices has not been followed in any other branch, even iron plates 
maintaining their price. The producers of the latter are not only 
quoting, but realising £6 17s. 6d., less 24 per cent. for ship plates, 
or 17s, 6d. per ton more than can be got for steel ship plates. Iron 
ship angles are also dearer than steel ship angles, the former being 
at £6 53., and the latter at £5 17s. 6d., both less 24 per cent. 
Common iron bars are steady at £6 53., less 24 per cent.; and best 
bars are at £5 15s., less 24 per cent.; steel hoops are quoted at £7 ; 
iron sheets, £3 53.; and steel sheets at £8 15s., all less 24 per cent. ; 
heavy steel rails are at £5 10s.; castiron railway chairs at £3 10s.; 
and steel railway sleepers, £6 5s. per ton, all net at works, 

The marine engineering industry is somewhat slacker in this 
district, and at some establishments it has become necessary to pay 
off some of the men. Among the firms who reduced the number 
of their hands are Richardsons, Westgarth and Co. at their West 
Hartlepool Works; the Central Marine Engineering Company, 
West Hartlepool ; and Roger and Co., of Stockton. The engineers 
are more advanced with their work than the shipbuilders. 

The South Durham Steel and Iron Company, Limited, which, a 
short time ago, commenced the manufacture of iron tubes and pipes 
by the Perrin’s process, is so satisfied with the results that it is 
about to lay down another set of rolls. 

The coal trade is slacker this week because the weather has 
curtailed shipments, and work at the collieries has not been so 
fuli as of late. A busy time was expected this week, for the fogs 
of last week had also had a detrimental effect upon business, and 
colliery owners had got much behind with the execution of their 
contracts. The situation is worse this week. Best steam coals 
are quoted at 11s. to 1ls. 6d. per ton f.0.b., and steam smalls 6s. Gas 
coals are strong at 123. 6d. per ton f.o.b. House coals are in more 
request, and an early rise in prices is looked for. The Durham 
Miners’ Conciliation Board has reduced the wages of the colliers 
5 percent., as the average realised price for the last quarter was 
so much below that of the previous quarter. Bolckow, Vaughan 
and Co. are starting a new colliery near Ferryhill, to be known 
: ss Dean and Chapter Colliery. It will be one of the largest in 

Jurham, 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THE iron market has been quiet this week, with a small business 
doing in warrants. Stocks of iron in Scotland continue to decrease 
in the warrant stores, and the warrants in circulation are so 
few that they do not afford much scope forspeculation. Therehas, 
on the other hand, been a somewhat freer market in Cleveland 
warrants, stocks of this class of iron being on the increase. 

The cash business in Scotch warrants has been much restricted. 
A few transactions have taken place at 54s. 8d. for delivery in 
thirteen days, and 553. 14d. six days. Cleveland warrants have 
sold at 44s, O}d. to 43s. 84d. cash, and 44s. 2d. to 433, 11d. one 
month. In Cumberland hematite pigs there is scarcely anything 
doing. A small lot changed hands at 59s. 24d. cash, but the 
quotation has since been 58s, 10d. sellers. 

Scotch hematite has been steady with a fair business, merchants 
quoting 633. 6d. per ton for delivery at the steel works, 

There is a steady demand for a number of the special brands of 
Scotch makers’ pigs, and one or two of these are so scarce that no 
quotations are given. Govan, No. 1, is not quoted; No. 3, at 
Glasgow, 53s, 6d.; Quarter, No. 1, 56s. 6d.; No. 3, 53s. 6d.; Carn- 
broe, No. 1, 56s. 6d.; No. 3, 54s.; Clyde, No. 1, 663.; No. 3, 56s.; 
Gartsherrie, No. 1, 66s. 6d; No. 3, 56s. 6d.; Calder, No. 1, not 
quoted ; No. 3, 57s, 6d.; Langloan, No. 1, 70s.; No. 3, 59s.; Sum- 
merlee, No. 1, 70s. 6d.; No. 3, 58s.; Coltness, No. 1, 72s.; No. 3, 
58s, 6d.; Glengarnock, at Ardrossan, No, 1, 65s. 6d.; No. 3, 55s. 6d.; 
Eglinton, at Ardrossan or Troon, No. 1, 56s, 3d.; No. 3, 53s. 9d.; 
Dalmellington, at Ayr, No. 1, 56s, 9d.; No. 3, 54s. 3d.; Shotts, 
at Leith, No. 1, 69s. 6d.; No. 3, 57s. 6d.; Carron, at Grangemouth, 
No. 1, 67s, 6d.; No. 3, 57s. 6d. per ton. 


There are 83 furnaces in blast in Scotland, compared with 77 at 
this time last year, and of the total, 50 are making hematite, 31 
ordinary, and two basic iron. 

The import trade in hematite ore to Clyde ports has lately been 
so heavy that it has been difficult to discharge the vessels in a 
reasonable time, and shipowners have had reason to complain of 
the delay to their vessels, 


Inquiries made into the matter at 








at Upper Forest and Worcester Works, 


Glasgow harbour, show that the principal cause of delay in dis- 
charging these vessels has been the failure of the railway companies 
to provide sufficient wagons. The probable duration of the supplies 
of hematite ore from Spain and elsewhere has been engaging a good 
deal of attention. At present the supplies readily accessible are 
being rapidly reduced, but itis generally believed that fresh sources 
of supply will be opened up as they are required. 

It will be of interest to note that the total quantity of Canadian 
pig iron landed at Clyde ports since the importation commenced 
1s about 30,000 tons. ‘Two other steamers have just been chartered 
to bring Dominion iron to the Clyde, the freight charged being 
83. 31. per ton. 

Taking into account the active competition Scotch makers of 
piz iron are experiencing, it is not a little remarkable that their 
own prices keep so steady. The natural inference is that the 
present consumption of pigs in Scotland must be good, not to say 
unusually large. The Canadian trade is now so persistent that 
some think it will become permanent, and the imports from Bilbao 
and Germany, added to the very large increase in the arrivals this 
year from the Cleveland district, make up a volume of competition 
such as was not dreamt of a few years ago. 

Dubs and Co., Locomotive Engineers, Glasgow, have secured an 
order for twenty-five locomotives for the Natal Railways. It is 
stated that altogether the Natal Government Agency in this 
country has placed with British makers orders for locomotives, 
corridor trains, and bogie carriages to the value of £220,000, in 
addition to orders for 450 wagons, the cost of which is stated at 
about £180,000. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


THE friction between coalowners and colliers in the coal trade is 


allayed toa great extent, and a more tranquillising influence has | 


been evident of late. It remains, however, to be seen what the 
result will be of a meeting of the joint committee on the sliding 
scale called for Thursday. The proceedings are not expected to 
end until too late for my despatch. Much depends upon the 
attitude of the contending parties. If coalowners are resolute in 
pons with action against the Federation, or the men are 
jassed to a demand of a minimum wage, upset of peaceable 
One section of the public suggests 


relations may again take place. 
If the colliers forego 


that the better plan would be to temporise. 


the stop day, a return to former conditions will probably follow ;~ 


yet it is very evident, from the tenour of the speeches made at a 
recent meeting of the men, that next year the demand for a 
minimum wage will be pressed to an end. 

Mr. D, A. Thomas has given public expression to his views on the 
matter. 
30 per cent. above the standard, and colliers a maximum of 60 per 
cent. above standard. Colliers are not quite unanimous in their 
impression of the effect of stop days. Itis evident to them that 
prices have hardened, and in some cases advanced ; the loss, how- 
ever, is already being felt—the gain very problematical. 

My quotations this week in several instances indicate an advance, 
but not to the extent expected, and buyers openly express their 
belief that as the output increases prices again will drop ; this 
explains the fact that forward bu-iness issmall, Closing prices Car- 
diff are :—Best steam, 163, 6d. to 163. 9d.; seconds, lds. 6d. to 16s.; 
drys, 16s. to 16s, 6d.; best smalls, 10s. 6d. to 10s, 94.; seconds, 93. 6d. 
to 10s.; inferior, 8s. 6d. to 93.; best Monmouthshire, 153. 3d. to 
15s, 6d. firm ; seconds, 13s. 6d. to 14s.; best house, 16s. to 16s, 6d.; 
No. 3 Rhondda, 16s.; brush, 13s. to 133. 6d.; small, 10s. 6d. to 11s.; 
No. 2 Rhondda, 13s. 91. to 14s.; through, 10s. 9d. to 1ls.; small, 
8s. to 9s. Patent fuel unchanged, 14s. 6d. to15s, Coke very firm ; 
furnace, 17s. 6d. to 18s. 6d.; foundry, 20s, to21s, Pitwood, 18s. 6d, 
Ireland is again shipping freely to Wales. 

Genoa, instead of boycotting, as absurdly rumoured in Cardiff, 
continues to be a large buyer of Welsh coal. One day last week 
six cargoes were despatched from Cardiff, with a total of 16,800 
tons. On Saturday three cargoes left with a total of nearly 12,000 
tons, and on Monday there was a despatch of 4500 tons. Colliery 
enterprise is still active in many parts of Wales. Last week I 
notified a large project in conrection with the mineral property of 
Sir J. D. Llewelyn, Swansea, in which £30,000 will be embarked. 
In the eastern district the Sirhowy Valley is mapped out for a 
couple of important sinkings. A good stretch of mineral ground 
extands from Abercarn to Llanbradach, and the Sirhowy Valley is 
regarded as the natural one for working the coal. The seams in 
the east have been proved, and are now being worked near 
Mynyddislwyn Church ; the Cardiff Coa! Company are working to 
the west of Rhymney River, and the London and South Wales 
Coal Company to the south, at Nine Mile Point. Tyr Filkins, 
another mineral property near Blackwood, will be sold by auction 
in December. 

On ’Change, Cardiff, this week, a prominent subject of comment 
has been the decline in freights, brought about, it is considered, 
by increased tonnage in trade. France continues to buy coal 
freely. Out of an export from Swansea of 38,000 tons 21,000 tons 
went to France, and last week on one day nine cargoes were 
despatched to the same destination from Cardiff. Some of the 
Swansea collieries continue to observe ‘‘ Mabon” day, and this, 
with the stop day, has affected output and led to inconvenience at 
various mills. In the Llanelly district coal prices are improving. 
Swansea coal quotations this week are as follows:—Anthracite, 
24s, to 25s.; seconds, 223. to 23s. 6d.; best large, 193. 6d. to 
20s. 6d.; red vein, 163. to 16s. 6d.; rubbly culm, 5s. 6d. to 6s.; 
steam 16s, 6d. to 17s. 6d.; seconds, 14s. to 14s. 6d.; bunkers, 
10s. 9d. to 11s. 3d.; small, 8s, to 10s, House coal, No. 3 Rhondda, 
163, 9d. to 17s.; through, 14s. to 14s. 6d.; small, lls. to 12s, 6d.; 
No. 2 Rhondda, 13s. to 13s, 6d. 

Patent fuel, 15s, to 16s.; moderate despatch ; under 8000 tons 
last week. Coke, furnace, J7s. to 17s. 6d.; foundry, 21s, to 223. 
Pitwood, 20s. to 203. 6d. 

There has been an increased despatch to Wales of raw material, 
principally to tin-plate districts. Sweden sent 394 tons steel 
blooms to Swansea, Spain 3000 tons iron ore, and numerous con- 
signments have been received from various quarters, including 
scrap iron from Rochester, scrap steel 558 tons, 780 tons pig iron, 
&c. Newport also has imported largely, some of the cargoes being 
exceptional ; 1020 tons steel bars from Rotterdam, 1140 tons 
billets from Antwerp—the latter consigned to Lysaght’s—and 360 
tons tin-bars from Barrow, and 140 tons plate cuttings to other 
quarters. This week there has been an increased receipt of pig 
iron from Whitehaven and Middlesbrough, and iron ore has been 
received at Cyfarthfa from Decido, and 3600 tons from Santa 
Liberator, consigned to the Pyle and Blaina Company. Ebbw 
Vale took premier place in ore shipments with 2080 tons ore 
from Bilbao and 1800 tons from Castro. 

Prospects of a busy winter at iron and steel works are fairly good. 
In the trial week at the Goat Mill, Dowlais, lately, it is stated that 
a total of 3200 bars was reached, or 5€0 tons above record. Tubes, 
it is likely, will soon be made at Dowlais, a new branch of labour. 
Little is allowed to transpire at these works, only that notices to 
end contracts are numerous, and radical changes certain. In the 
matter of the amalgamation of Dowlais and Cyfarthfa, and the 
overtures for Ebbw Vale, it is not likely that any trustworthy 
statement will be made until the next meeting is held in Birming- 
ham. A holder, evidently of Ebbw Vale stock, writing to a con- 
temporary on the subject, adds, ‘‘ the idea of purchasing the Ebbw 
Vale Company for a yearly payment, representing about ls. per ton 
above miners’ wages on the coal output, and getting the steel works, 
a few thousand wagons and cottages, and 2000 or 3000 acres of free- 
hold land thrown in gratis, would be such a bargain as the Bir- 
mingham firm would enjoy.” The Dowlais bargain was a record 
one. The latest news in iron circles is that the Ebbw Vale amal- 
gamation is arranged, with the exception of a few minor details, 

In the Swansea Valley electric installations are being arranged 
Most of the industries— 


These are :—That coalowners should give a minimum of_ 





tin-plate, &c.—are busy, and prospects encouraging. At the Fox. 


holes extensive alterations are being carried out, and the 'Th 
patent pots are adopted. ‘The three mills are fully employed 
Short supply of coal appears the only drawback anywhere ae 
the Mannesmann extensions and alterations are being completed. 
and some changes of staff made. Spelter refineries active, and all 
engineering sheds in full drive. Make at works collectively last 
week was large, 60,420 boxes ; shipment, 54,562 boxes ; Present 
stock, 70,975 boxes. The stormy weather this week is hay; 
an adverse effect on all shipping. Llanelly tin-plate trade is 
thriving. 

The Americans are endeavouring to get an interest more or less 

ronounced in the North Wales slate trade, Initia) steps arg 
ing taken. 

Latest iron and steel prices, Swansea, are as follows :—Glasgow 
warrants, Scotch pig iron, 55s. 14d. to 55s, 24d. cash. This shows 
a small increase. Middlesbrough lower, 3d. to 4d. per ton, 
43s. 10d. to 433, 114d.; hematite warrants, 58s. 11d. for mixed 
numbers. Welsh bars, £6 2s. 6d. to £6 5s.; sheet iron, £8 ty 
£8 5s,; steel sheet, £8 to £8 2s, 6d.; steel rails, heavy, £5 to 
£5 2s. 6d.; light, £6 23, 6d. to £6 12s. 61; Siemens tin-plate bars 
£5 ; Siemens, £5 23, 6d.; tin-plates, Bessemer steel coke, from ]4g.: 
Siemens, 14s, 3d. to 14s. 9d.; terner, 293. to 30s.; best charcoal’ 
15s, to 16s.; big sheets, 6ft. by 3ft., £11 to £11 53.; finished black 
plate, £11 53. to £11 7s. 64. 

Block tin, £113 to £107 53.; spelter, £16 12s. 6d.; lead, £1]. 
copper, £66 15s, to £64 15s.; iron ore, 14s, 6d. to 15s. 6d, alj 
Swansea, 

Large coal shipments are prominent in various quarters, Cardiff 
taking the lead. This week Newport bids fair to despatch excep. 
tionally fine shipments, one in particular to Monte Video cf nearly 
8000 tons, in the Granada, one of the Hamburg-American liners 
loading in the Alexandra Docks to the order of Watts, Watts 
and Co, 

No. 1 and No, 2 collieries, New ‘I'redegar, were on stop Tuesday, 
owing to a haulier difficulty. Several important appeal cases under 
the Workmen’s Act, were settled this week. Pryce against Pep. 
rhiwkiber, £300, confirmed ; widow not in receipt of other means, 
Fennel v. The Tredegar Iron and Coal Company, £150, award to 
stand. Hughes +. The Rhymney Company, appeal dismissed, 
Daniel Williams v. The Rhymney Iron Company. The two latter 
cases hinged on the daily wage. ‘The Act provides that a man 
should receive compensation not exceeding 50 per cent. of his 
average weekly earnings. In one case the man had earned 
nothing the first day, the second he worked a full day, on the 
third he was injured; the point was, should the second day's 
wages be the basis of the ‘“‘ average.” 








NOTES FROM GERMANY. 
(From our own Correspondent.) 


From week to week the same unfavourable accounts are giver 
of the position in the iron industry ; there is hardly any alteration 
perceptible in the various departments, except, perhaps, a further 
downward movement here and there. Most shops complain of 
getting hardly enough work to keep up a limited activity, and 
further restrictions in output will be inevitable. Some think that 
the new year is likely to bring a revival, but the tone all round is 
so depressed, and a feeling of uncertainty so very general, that one 
need not wonder if the majority of producers consider an improve- 
ment almost out of the question for the next few months. Con. 
tracts of some weight have recently been booked for Scandinavia 
and for the East ; American competition is, perhaps, a trifle less 
keen than before, and German manufacturers have even, in a few 
instances, been able to do a fair business in spiegeleisen to America, 

Crude iron remains quiet but firm in Silesia ; foundry pig shows 
some briskness, and stocks have been decreasing slowly. Forge pig 
is quoted M. 56 to 57 p.t.; foundry pig, M. 58 p.t. A lifeless condi- 
tion prevails in the malleable iron business, and employment at the 
different establishments is irregular and, as a rule, insufficient. 
Bars and hoops are in tolerably good request, the orders booked 
being all for immediate delivery, which shows that manufacturers 
only wish to do a hand-to-mouth sort of trade for the present, 
Girders remain depressed, and last week’s reduction in price— 
M. 100 p.t. is now quoted—has had no effect on buying, con- 
sumers having their stores well filled. Next to no export is 
done in girders. The tube mills are better off than most shops, 
being regularly engaged on orders for immediate delivery, and 
forward contracts have also been secured. Though heavy plates 
have been rather briskly called for during the past weeks, produe- 
tion in plates is still considerably higher than consumption, and the 
plate business shows quite an alarming tendency to weakness now, 
In some districts makers had to go down as far as M. 127°50 pt. 
free at works, the average basis price being at present M. 130 p.t. 
at works. The physiognomy of the sheet trade is a little brighter, 
though large contracts are as scarce here as in all other depart: 
ments, but a fair hand-to-mouth business was done upon the week. 
Wire is in good request on home and on foreign account. Recent 
tenderings for railway requirements in Austria-Hungary have 
shown prices to be exceedingly weak and much lower than last year. 
No business worth speaking of is done in the various branches of the 
iron trade, and the quotations given are only nominal, prcducers 
willingly accepting almost any price now. 

Demand shows a falling off on the French iron market, as it 
usually does at this time of the year. Merchant bars stand on 
160f. p.t.; girders, 170f. p.t. In the centre the position is rather 
worse than before, and in the Ardennes the expected improvement 
has not set in, and makers are content to do a moderate business, 
In the Meurthe et Moselle the market for iron and steel is quiet but 
firm, and stocks have decreased slightly. 

House coal meets with brisk demand on the French coal market ; 
engine fuel, however, is decidedly weak. 

In Belgium the tenderings for iron and steel articles for the 
State railways have again shown the depressed tone in the railway 
departments, for all the prices were much lower than at previous 
tenderings ; for some articles prices have been asked that might 
be considered paying for raw material, but not for finished iron. 
The cheapest offer for axles was sent in by a German firm, but the 
Belgian Railway Minister is not inclined to favour foreign offers, 
and so inland firms are likely to obtain the contracts. The prices 
asked were about the same as those quoted at the end of 189, 
142°50f. being quoted for plates No. 3, and 132f. for sectional bars. 
In 1895, however, coal was obtainable at 9f. t> 10°50f. p.t.; while 
at present 13f. to 14f. p.t. have to be paid ; though this renders 
it extremely difficult for the Belgian works to compete successfully 
on the export market, yet they have been fortunate in securing 
foreign orders in severa! instances, and Ongrée Marihaye got 4 
contract for about 8000 t. rails for the Portuguese railways, beating 
Gute Hoffnungshiitte, Angleur, Cockerill, and Krupp-Essen, which 
had all sent in offers, the latter asking the highest price here as at 
a previous tendering for the Belgian State Railways. 

Consumption in engine fuel is much lower than output in Belgium, 
but all sorts of house coal are well inquired for, French dealers 
buying largely. For spring a considerable reduction in the prices 
for engine coal seems inevitable, unless the condition of the iron 
trade improves. At present, quotations for common sorts of engine 
coal range between 9f. to 12f. p.t.; house coal, 18f. to 32f. p.t 
Total export in briquettes from Belgium was, for the first nine 
months of the present year, 515,147t. against 439,341t. in 1900, and 
398,024t. in 1899, : 

The output of pig iron in Germany, including Luxemburg, }s 
statistically stated to have been, for September of present year, 
625,220 t., of which 97,164 t. were forge pig and spiegeleisen ; 
40,177 t. Bessemer ; 362,120 t. basic ; and 125,759 t. foundry pig. 
Production in August of present year was 643,321 t.; in September, 
1900, 717,100 t. were produced. From January Ist to September 
30th, 1901, 5,871,859 t. were produced, against 6,249,314 t, for the 
corresponding period in the year before, 
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AMERICAN NOTES. 


(From our own Correspondent.) 

New York, November Ist. 
conferences of steel makers have 
1 this city during oy oy a ae 

se of which it appears to is to decide 
the porhies for the pig The action of the 
by ret ndent steel producers in their remarkable 
er ement of capacity was the subject of dis- 
ane The purchase of certain other large 
oa interests with which the name of United 
States Steel Corporation has been associated was 
‘also considered. ‘That Corporation occupies a 

‘ejtion where it must advance rather than recede, 
A great deal of steel manufacturing ability has 
peen let loose during the past year or two, and it 
does not propose to remain idle. The degree of 
competition which these new interests will offer 
js being looked up. The above Corporation has 
heen organising itself on more practical lines 
during the past year, and it is now in shape to take 
a step in advance, looking to the purchase possibly 
of threo or four very large independent and at 
present competing interests. What course may 
be pursued is simply guesswork. ‘I'he stock 
markets are taking note of the fact that a good 
many of our industrial securities are not worth 
their face value. According to some authorities, 
something like a re-organisation of a good many 
hundred millions of our recently created securities 
may have to be scaled down. The impression is 
not without some foundation that the face value 
of a great deal of onr securities is above its right 
earning power. What may be done in this 
direction, if anything, is altogether problematical. 
The outcome so far has been to create a sort of 
public demand for greater publicity on the part 
of some of our great industrial corporations, and 
already some of them have determined upon that 

licy. 

Pricas in the steel trade are pointing upward 
rather than downward ; rumours from Pittsburgh 
within a few days refer to the possibility of an 
advance in steel rails. he officials of the great 
steelmaking concerns have been talking the 
matter over. The needs of railroad construction 
for the coming year, according to some of our very 
best posted bankers, who are working hand in hand 
with industrial interests, will call for a very much 
greater amount of material than is at present 
generally anticipated. There is also a great deal 
of railroad re-organisation in progress which 
involves, it is said, the construction, not only of 
new lines, but the laying of an additional track 
and the taking up of a great deal of old mileage 
and putting down heavier rails, The authority 
for this statement is certain large banking 
interests which are in close touch with railroad 
management ; in fact, the banking interests to- 
dav control the railroad situation. 

In all other branches of the steel industry there 
is nothing but favourable news to give ; buyers of 
material are anxious to extend their orders, little 
shopcapacity, the implement and vehicle interests, 
the foundries, the bardware interests, are all 
accumulating materia) as fast as they can, being 
satisfied that whatever the future may have in 
store for them, lower prices are not included in it. 
Nails have weakened, and that is the only article 
on the entire list. The only reason for that is the 
anxiety of independent producers to get business. 
There are parties here from Belgium representing 
the glass industry of that country, who are 
endeavouring to bring about a combination of 
glass, iron and steel, and some other great interests 
by which international competition may be placed 
under some degree of control. Mr Chambers, 
representing the window glass industry of this 
country, and Mr. Morgan, of New York, have 
been consulted in regard to the scheme, but as 
these gentlemen have not spoken it is unnecessary 
to comment upon the proposition that has been 
submitted. 


SEVERAL | 
taken place 1" 


New York, November 6th. 

The latest wonder in the Texas oil field is the 
coming in of an Sin. gusher, which has a con- 
servatively estimated capacity of 200,000 barrels 
of oil per day. This is the first oil well in the 
world that has an Sin. pipe down to the oil sand. 
The entire oil production of the United States last 
year was 60,000,000 barrels, or less than 200.000 
barrels per day. There is one well which gives 
that amount in one day. The magnitude of the 
well and the enormous pressure which caused the 
oil to spout 300ft. into the air from its Sin. pipe 
has awakened great interest. ; 

The new feature in copper mining circles is the 
closing of the Boston and Montana, and the 
Anaconda mines for an indefinite period. The 
production of that region is reduced 75 per cent. 
Despite this heroic treatment, if buyers hold off 
there will be a decline. The managers appear 
determined not to let copper go below 17. 
Domestic consumption is heavy and demand is 
excellent. If American stocks are 60,000 tons 
and European stocks 22,500 tons, it means three 
months’ consumption. 

The financial situation is very strong, despite 
the shipping of 5,000,000 dols. gold. The arrivals 
from the mines are large, and the opening up of 
new fields indicates that there will be a great 
rush to the Alaskan goldfields next year, 

Government shipbuilding reports show that the 
total capital invested in American shipbuilding is 
76,700,000 dols.; value of output last year, 
73.445,000 dols. ; number employed, 46,000 men 

Theironand steel industry is gaining in strength 
and activity, and requirements are expanding 
much more rapidly thanis usual in the early part of 
November. The rush fromall quarters and fromall 
chanses of buyers is for immediate deliveries or up 
io December 31st, showing that early autumn 
buying was overcautious. All iron and steel makers 
have booked orders for delivery from January to 
June next year, and a few later. The activity in 
steel rails continues, the Baltimore and Ohio 
Railroad Company having ordered 50,000 tons. 
The basic and Bessemer producers have marked 
Up prices after the larger consumers have been 
supplied. All kinds of finished material are being 
iberally ordered, and in two or three lines, ad- 
vances are talked of. In rails, the rush to get orders 

as depressed prices, this is exceptional. Plateiron 
and steel production is heavy, and there are signs 
por market that it will be the next to feel the 
effect of accumulated capacity. In structural 
peamestars the rush is such as to keep prices at the 
op notch, In steel rails there is nothing new to 


report. Prices are 28 dols, and railroad companies 
are quietly ordering. The latest oil rumour is 
that the Standard Oil Company is having control 
of Texas oil properties in which 100,000,000 dols. 
figures. New York financial interests recognise 
that this enormous supply must be placed under 
control, and agents are now there, some of them 
acting in conjunction with English capitalists to 
secure control, Further steps are being taken to 
establish a large fleet of ships to carry oil to this 
city from the coast of Texas, to which the oil is to 
be piped. Railway companies are counting on 
using this oil for fuel on a large scale, but no well- 
established conclusion has been reached. 








LAUNCHES AND TRIAL TRIPS. 


MELOBESIA, steel screw steamer; built by, 
Cra‘g, ‘Taylor and Co., Stockton; dimensions, 
332ft., 46ft., by 23ft. 9in. deep ; engines, 234in., 
39in., and 64in., by 42in., pressure 160 lb. ; con- 
structed by, Blair and Co., Limited, Stockton ; 
a of 11 knots attained ; trial trip, November 
6th. 


BALATON, steel screw steamer; built by, 
Wigham-Richardson and Co., Limited; to the 
order of, the Royal Hungarian Steam Navigation 
Company, “ Adria,” Limited, Buda _ Pesth; 
dimensions, 325ft., by 42ft ; engines, triple- 
expansion ; constructed by, the builders ; launch, 
November 11th. 











TRADE AND BUSINESS ANNOUNCE- 
MENTS. 

THE firm of W. and T. Avery, Limited, 
Birmingham, has been appointed under Royal 
Warrant manufacturers of weighing apparatus to 
his Majesty the King. 

Tue Corporation of Chelmsford have consulted 
Mr. Percy Griffith, Assoc. M. Inst. C.E., of West- 
minster, with regard to a boring recently made 
into the chalk for the purposes of the water supply 
of the town, 

Mr. Hector Mar.ow, Rawstorn-road Colches- 
ter, has been appointed agent for the Eastern 
Counties, London, and the South, by Barzillai 
Hingley and Sons, Lion Chain Works, Cradley 
Heath, Staffs. 

Mr. CHARLES E, HawkIns, late of the Geologi- 
cal Survey Office and Museum, Jermyn-street, 
8.W., of Dalebury-road, Upper Tooting, on retiring 
from the Government Geological Survey, after 
completing thirty-two years’ service, tells us that 
he intends to devote his whole time to his private 
practice as a consulting geologist. 

ScHMIDT’s SUPERHEATING Company, Limited, 
has appointed Wilcox Brothers, of 15, Norfolk- 
street, Sunderland, as its representatives for 
Northumberland, Durham and Yorkshire, and 
all inquiries with regard to the application of 
the Schmidt system as regards marine, locomotive, 
and portable engines should be addressed to them. 
The Company has also appointed the Providence 
Engineering Works, of Khode Island, U.S8.A., as 
its representatives for the United States of 
America. 








THE PATENT JOURNAL. 
Condensed from “* 7 aye Oficial Journal of 


Application for Letters Patent. 





*,* When inventions have been “communicated” the 
name and address of the communicating party are 
printed in italics. 

80th October, 1901. 

21,785. Saortenina Drivinc Cranks, J. K Crow, C. 
Gordon, L. P. Wilson, and 8. Radford, London. 

21,786. OuTstipe Sgat for Omnisus, A. L. Brook, 

Leeds. 

21,787. Caumnery, F. Berent, London. 

21,783. YARN-WINDING Macuring, H. 8. Golland, Man- 

chester. 

21.759. Bo ters, BR. E. Kitchen, Derby. 

21790. ‘‘TaBLe Rackets,” J. Mack, North Walham, 

Norfolk. 

21,791. Grinpinc Cement, W. W. Hewitt, Greenhithe, 
Kent 


nt. 

21.792. Pens, W. Foxton, Scarborough. 

21,7938. Fast SetvaGe Motion, C. Bedford, Shipley. 

21.794. Connick PoLke Rives, Tonks, Limited, and C. 

P Shelley, Birmingham. 

21,795. CLutcnses, W. Radford and W. T. Fisher, 

Coventry. 

21,796. Winver for Gur, R. Wheatley, jun., Birming- 

ham. 

21,797. SappLE Cips, W. A. de Lattre and R. Hawker, 

Coventry. 

21,798. Puzzies, F. G. Holdsworth Glasgow. 

21.799. Macutye for BrusHine Fasaics, 8S. Bradbury, 

Manchester. 

21,800. Mitk RerricErators, W. J. Buckler, Birming- 

ham. 

21,801. Macutne for Courtine Paper, S. O'Neill and H. 

Dean. Manchester. 

21,802. Device for Countina Corns, 8S. Glover, Man- 

chester. 

21.803. Macutng for Cuttinc Bars, J. B. Carter and 

8. A. Wright, Halifax. 

21,804. Looms for Wravine, 8. Brogden and J. Dux- 

bury, Halifax 

21,805. Toy, G. W. and 8. Davis, Birmingham. 

7 Crank, G. Griffiths, Tanybwich, Merioneth- 

shire. 

21,807. Caste Conpuctors, W. E. Hitch, King’s 

Heath, Warwickshire. 

21,808. Vacuum Apparatus, W. T. Ellison, Man- 

chester. 

21,809. TeLEescopic Suipg, T. Ferguson and B. Barber, 
Slyne, near Lancaster. 

21,810. Guarps for Taamcars, W. M. Talbot, Sheffield. 

21.811. Courtine Rat_way CarriacEs, J. Darling, 
Glasgow. 

21,812. Pencrt Casgs, N. Macphail, Glasgow. 

21,818. Axte Lupaicator. H. Rogerson and J. M. 
Stubbs, Winsford, Cheshire. 

21,814. Boot Prors«ctors, UC. A. Goodwin, London. 

21,815. Pczzie, D. James and A. Pearson, London. 

21,816. ExeLoston Enorines, G. Iden and The Motor 

Manufacturing Company, Limited, London. 

21,817. Pozztes for ADVERTISING, P. M. Andrews, 
London. 

21,818. AtracHInc Frost Stups to HorsgsHoss, A. 
E. Hobson, London. 

21,819. Raits and Cuarrs for Rariways, S. Pearson, 
London. 

21,820. MoToR-DRIVEN Road VeuIce3, W. H. Dunkley, 

London. 

21.821. Automatic Frepine Apraratus for EmBosstna 

Macuings, J. W. Horne and W. J. Hayward, 





London. 


21,822. Starr Eves, J. Latham, sen., and A. Latham, 
Birmingham. 

21,823. Vanyina Spgep of Moror Cars, W. Miller, 
London. 

21,824. Mancractore of ALconot, A. J. Boult.—(J/. @. 
Dornig, Germany.) 

21,825. WasumsG Macuives, 8. J. and 8. A. Pegg, and 
T. H. Fitchett, London. 

21,826. Boors and Suogs, 8. J. and 8. A. Pegg, and T. 
H. Fitchett, London. 

21,827. Cases for HoLpine BiLiiarpD Cues, G. L. Scott, 


ndon. 

21,828. CorkinG Macuines, F. O. Jerrum, Westcliff- 
on-Sea. 

21,8.9. FrusHt~sa Apparatus, T. G. Rhodes ani R. 
Gaunt, London. 

21,830. Finisnine of TextiLte Fasrics, J. T. Lister, 
London. 

21,831. Masu Tons, E. W. Foll, London. 

2 832. Seat and Cover for Tramcars, H. J. Letheren, 
London. 

21.838. Drivinc Gear for Bicycirs, E. A. Yorston, 
London. 

21,834. MAKING Comes, C. 
London. 

21.835. PREVENTING OPENING of EsvieLopes, H. M. 
Phillipps, London. 

21,8386. Curr Lings, J H. Hurrell, Forest Gate, Essex. 

21,837. Propucine Limg, A. L. Schubert, Kingston- 
on-Tha” es. 

21,838. IcHtHyor, SutpHonate of Ammonium, A. C. 
McLaughlin, Kingston-on-Thames. 

21,839. Parke-HaNnGING Toot, 1. L. Hawkins, Kirgs- 
ton-on-Th» mes 

21,840. Means of Fixixna Cus Tips, J. Broomfield, 
London. 

21,841. Device for OpERATING Winpows, E. J. Hill, 
London. 

21,842. Proce s for Cootisc Sucar Syrup, J. Robins, 
London. 

21,848. Casters, F. Buesser, London. 

21,844. COMMUNICATING B#1WEEN TRAIN?, H. Gold- 
smith. London. 

21.845. PHotocraputc ALBums. E. Osborne, London. 

21,846. GLass BorrLe MAKING Macuines, L. Grote, 
London. 

21,847. NoN-coNDUCTING PiPE Coverineos, R. H. Martin, 
London. 

21.848 R+zoR-SETTING Apparatus, W. W. 
Lor don. 

21.849. MicropHowss, W. Deckert. London. 

21,850 FinisHine Orr the Epasgs of Doors, W. Osment, 
London. 

21,851. SryLocrapHic Pen, W. and T 
Kitching, London. 

21,852. AuromaTic Macutngs, EB. F. Grainge, London. 

21,853. MoToR-DRIVEN VEeHICLEs, A. Rutherford, Liver- 
pool, 

21,854. Gvarps for ELectric Cars, A. Royle, Liver- 
001, 

21855. PHoroorapnic Praintinc Frames, P. Kinder- 
mann. Liverpool. 

21.856. Taeatinc SewaGk Water, W. P. Thompson — 

Maschinenbau A.-G. vormals Beck und Henkel, Ger- 

many.) 

21 857. Boots, J. Smith, Liverpool. 

21,858. Tripop Frames, F. Mack, liverpool. 

21.859. ArTicLes CoverFD with MARQ™UETERIE 
Veneers, E. Hugendubel. Liverp ol 

21,860. Hyprocarnon Enornxs, W.G. Potter. London 

21 861. Hotpine Rinsep CLorars, A. E. Partridge, 
London. 

21,862. Motive Power Encinrs, T. Browett. London. 

21.863 Manuracrurg of Tannino Extracts, M. Hinig, 
London. 

21,864. ImeRRGNATIOW of MarERtiats, T. S. James, A. 
Gascoigne, and J. Hight, Loodon 

21.865. (LostInG Tons, &c., T. 8, James and C. A. V. 
Whitaker, London. 

21.866. CueckINe the Cosine of Doors, J. C. Moore, 
London. 

21 867. Sares for Victuats, E. Leprince, London. 

21,868. Winpow Fastener, H. Torode and C. Wilson, 
Lonaon. 

21.869. Rotary Ruppers for Macutinsgs, J. F. Leclercq, 


CELLULOID Bensinger, 


Pellett, 


8. Stone 








ndon. 

21870 Satine Parts of Preumatic Tires, W. Shone, 
London. 

21.S7L. TaaNnsPARENT Pictures, E. Kliden, London. 

21 872. Min1taToRE Taroxts, C. J. McToan, London. 

21.873. Fixtne PxHoroorapuic Piatss, H. J. Haddan. 
—(W. Elser and P. Latta, Germany ) 

21,874. Manoracture of Bexzois, A. Nikiforoff, 
London. 

21,875. Sun Hats, A. W. Hancock, J. Leighton, R. 
Hacking, and E. Butcher, London. 

21 876. Furnaces, H. Elmqvist, London. 

21,877. BotrLe WasHING Apparatus, C. W. Clayton, 

ndon. 

21,878. Evecrric Time Switcurs, E. Morgan, London. 

21,879. Brack CoLourtne Matter, G. W. Johnson.— 
(Kalle and Co, Germany.) 

21,880. ActuaTinc MecuanisM, D. Murray, London. 

21,881. Wasutne Woot, H. L. Offermann, London. 

21,882. Distrinutine L1quips over LaRGE AREas, W. 
D Scott. London. 

21,883. ArsosTinc Boprgs TockTHER, G. J. Stevens, 
London. 

21,884. ATTACHMENT to RatLway CarriaGE Doors, R. 
Hiscock and D. Taylor, London. 


3'st October, 1901. 

21.885. Hrs Caps for Venic.E WHEELS, O. C. Knipe, 
Kingston-on-Thames. 

21,885. StoppsRinG Bortties, J. F. Taft, Kingston-on- 
Thames. 

21,887. **Catca ” for SecurRING WINDOW-BLIND Corps, 
J. A. Ganoy, St. Helens. 

21,888. Founpations for ARTIFICIAL Harr CovERINGs, 
A. M. Dansey, London. 

21,889. ComBINED SaraTy Stopper and Seat, W. H. 
Nawker, London. 

21,890. SPRED-REGULATING GraR, W. R. Cummins, 
London. 

21,891. CanpLEsticks, R. H. Hepburn, Birmingham. 

21.892. INcanprscent ELectric Lame Houpers, The 
Birmingham Photographic Company, Limited, and 
F. Alston, Birmiogham. 

21,893. Rerusk Dastauctors, J. A. Turner. Burnley. 

21,894. Propuctne ‘“‘ WATER-MARKS” on Fasrics, E. 
Smith. Bradford. 

21,895 Hovusinc PropeLters of Warsuips, J. Hamil- 
ton, Glasgow. 

21.896 Brake Mecuanism for Cycies, A. S. Sawyer, 
Birmingham. 

21.897. Preumatic Trrkz, F. Westwood, Birmingham. 

21,898. Crames for ScREw:NG-UP PicTURE Frames, H. 
Lawson, Glasgow. 

21,899. Hammer Btiocks, E. Leadbeater and J. Brid- 
den, Sheffield. 

21,900. Soup Piatr, R. C. Branston, Manchester. 

21,901. Tootn Powper J. Hertzog, Wolverhampton. 

21.902. HypravLic PaoPELLED MvTOR, J. Walsh, Lock- 
holes, near Darwen. 

21,908. Boxes, A. Stevenson, Marchester. 

21,904. **Guarp” Books, J. A. Netherwood and W. 
Dalton, Huddersfield. 

ee APEZTANCES for Raitway Wacons, J. 





21,906. LerrgeR-BoxeE:, L. Suthers, Manchester. 

21,907. BrpstEaps, R. P. Taunton and R. E. L. Evans, 
Birmingham. 

21,908. Stream Generators, C. Smith, Manchester. 

21,909. Propuct for Various Purposgs, E. Makin, 
jun., Manchester. 

21,910. Fornaces for Stgam Generators, W. G. Prim- 
rose, Manchester. 

21,911. Heawps of Looms, H. Lawton, Huddersfield. 

oo BaLaNnce Coutter Frame, J. Murch, Umber- 
eigh. 

21,913. StretcHine Sprrau SprRIna ANTI-VIBRATORY 
ARRANGEMENT, C. P. Norgate, Orrell, near Liver- 





pool, 


21,914. Protective Composition Painr, T. A. Cun- 
ningham, Germany. 

21,915. Exwcrro Deposition of MeraLiic Coppsr, A. 
Philip. Bristol. 

21,916. Retrarsinc Siiprnc Winpow Sasuegs, A. Rein- 
hold, London. 

21,917. Carriacg Seats, J. M. Jackecon, Hamilton, 
Lanarkshire. 

Seir-apsustine Nuts, A. and C. Gillespie, and 
D. Wilton, Glasgow. 

21,919. ELecrric Ionit1on ApPpLiancgs, H. Lucas and C. 
Y. Hopkins, London. 

21.920. PortaBig CuessB2aRD, W. Kerse, Edinburgh. 


21,921. Dust-coLLecTiInc Apparatus, 8S. Maschke, 
Glasgow. 
21,922. Grip Vice, F. Pollard and F. Shipman, 


Leicester. 

21,928. Portmantraux, A, B. Merrick, Exeter. 

21,924. Securnine Cyciges, W. Klees, Magdeburg, Ger- 
many. 

21,925. Concentric Tirg, F. H. Barlow and A. F. 
Waldy. London. 

21 926 PROTECTING INCANDESCENT MaNTLEs, R. Farring- 
ton, London. 

21.927. Propucine Errervescinc Beveracgs, E. H. 
Buckell, London. 

21.928. AUTOMATICALLY SHooTING Door Bott, C. Hore, 
Burnley. 

21,920. Tapa, G. 8. Grimston, London. 

21.930 InpIaA-RURBER Tost, The Self-sealing Air 
Chamber Company, Limited, and A. Franklin, Bir 
miogham. 

21,131. Moutps for Castrnc Hoops, W. Shepard, 
sheffield. 

21,932. Prosectites, J. A. Wilding, London. 

21,933. Stgam Generators, R. M. Shuffer, London. 

21,934. PaAPER-FEKDING MecuanisM, H. Birkbeck.—(R. 
H. Wright, United States.) 

21.935. IncaNDESCENT ELecrric Lamp, J. McCullough, 
London. 

21 936. Gas-stoxtnc Macatngry, T. Goulden and J.C. 
Johnson, Beckton, Essex. 

21,937. PaotocrapHic Pxint Correr, F. G. Cundy, 
London. 

21,988 SupportTinc Saarrs of Vans, W. H. Burcher, 
London. 

21,939. IckE-cREAM Macuines, D. H. D. Williams, 
London. 

21,940. Process for Prorucine Srert, D. Reynolds, 
London. 

21.941. S+tr-Heatinc Sap Irons. A. G. Brookes — 
(The Bostoa Gas Iron Manufac.uring Company, Onited 
Stutes ) 

21.942 ELECTROLYTIC TREATMENT of Try, P. Nauhardt, 
London. 

21,943. Picture Frames. C. Thompson, London. 

21,944. Lupaicators, W. H. and R. Thompson, 
London. 

21.445. Mow1ne Macurng, I. E. Groom, Kingston-on- 
Thames. 

21,946. SHok Fastener, E. T. Willhoit, Kingston-on- 
Thames. 

21,947. Turret fur Mountine Guns, T. C. Feuton, 
London. 

21,948. Agrostats, &c, J. Cohen and J. L. Blain, 
London. 

21949. FoG - £IGNALLING Clarke, 
London. 

21,950. Tires, L I. Perry, London. 

21,951. Encinas, A. Soames and W. Langion-Davies, 
London. 

21952. Crusmina OrE Rock, &c, D. Honeywood, 
London, 

21.953. Bregecn Biecks for ARTILLERY, H G Dunstan, 
London. 

21,954. UmBR Ets, J. Lingel, London. 

21,955. Macuiné for Layinco CaBixs, W. C. Johnson, 
London. 

21,956. Motors, A. Vegt London. 

21.957. Wuerxs, G. 8. Ogilvie London. 

21,958. CaarGine SYPHONs with Ligmips, O. Imray.— 
(The United States Aérating Fountain Company, United 
States.) 

21,959. Drawine off AFRATED Liquips,O Imray.—(The 
United States Airating Fovntain Company, United 
States ) 

21,960. Daawins off AkRATED L1q™tps, 0. Imray.—{ The 
Unit d States Aérating Fountain Company, United 
States.) 

21,961. AxgRATING Apparatus, O. Imriy. — (The 
United States Aérating Fountain Company, United 
States.) 

21.962. Teay, G. H. Taylor, London. 

2),963 Stream GgNgka10RS, J. 
London. 

21,964. Tires, A. Brown. London. 

21,965. Facine WaLts with Sueet Metat, L. Thibaut, 
London. 

21,966. Brusues, A. Elson, London. 

21,967. Macamne Garces, W. P. 
Goulson. United States ) 

21,968. Switcags, F. P. Bolshaw, Liverpool. 

21,969. Hasps, H. M. Carter.—(B. M. Carter, East 
Africa.) 

21.970 VAPOUR- BURNING APPARATUS, 
London. 

21.971. Copprre, G. Webb, London. 

21,972. Door Cuecks, G. Webb, London. 

21,973. Cocks, P. Hulburd, London 

21,974. Cor Lecror for VaHic.x, W. Griffiths and B. H. 
Bedell Lendon. 

21.975. EmBsorwgeRy Framé, N. Krautheimer and G. 
Reis, London. 

21,976. Capmium, F. Ellershausen, London. 

21,977. AERIAL NavicaTIoN, C. A. R. 
London. 

21,978. DouBLe-cHaINn GraBi, W. D. and L. D. Priest- 
man, London. 

21.979. Pump Frances, B. Fluder and F. Engel, 

London. 

21,980. Retay Oprratinc Davice, J. T. Armstrong 

and A. Orling, London. 

21,981. GaLvaNoscopss, J. T. Anmstrong and A. Orling, 

London. 

21.982. Gas Gaye zaTors, W. A. Feurtand H. H. Marti , 
London. 

21.993. Low-waTeR SaFety J. A. and 8. 

Fletcher, London 

21,984 Execrric Corts, A. Radiquet and G. Massivt, 

London. 

21,985. Exrractine Suaar from Beetroot, F. Hlavati, 

ondon. 

21,986. Mart Tus, H. L Gray, London. 

21,987. Cookine UrrnsiL, G ‘I. Allen, London. 

21,988. Lirg Preserver, G. Graham and J. M. Hatton, 
London. 

21,939. BicvcLe ATracuMents, R. Kaucher. London. 

21,990. Fenpers, W. Ogilvy, W. Miusha!l, and A. 
Read, birmingham. 

21,991. Bricks, J. Hamblet, Birmingham. 


Apparatus, R 





R. Damonte, 


Thompson.—(@. 


A. Kitson, 


Geilich, 
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21.992. Automatic Cover for Sxats, J. W. Gillison, 
Manchester. P 

21,993. Curiina Prrss, W. J. and F. W. Woodland, 
and J. Walburton, Bristol. 
21,994. CLuT. H ComBINED with Brake for Cyc.es, A. 
H. Gibson, Leeds. ; 
21,9:5 The Ssir-actinec Batt Lirtsr, R. G. Lewis, 
Torquay. 

21,996. WinDow-sasH Fasteners, W. Routledge, Blay- 
don-on-Tyne. 

21,997. Frost Protector for AGRICULTURAL FurR- 
P%sks, J. Taylor, Liverpool. 

21998. ReparRINc Pneumatic 'I:rEs, H. E. Smith, 


ndon. 
21,999. Reservoir for Hotpine INFLAMMABLE LiQuiD, 
J. A. Keay, Leicester. 
22,000. Fasteners, G. W. Mohrstiidt, Birmingham. 
22.001. Lirg-savinec APPLIANCE for Trams, @. A. 
Dennis, Birmingham. 





22,002. SHgET MeTat Case3 for Ecect2icity METESs, 
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8. J. and E. Fellows, Limited, and W. H. Corker, 
Wolverhampton. 

22,003. Pozzie, H. Martin, Birmingham. 

22,004. Fastener for Laprgs’ Batts, A. Vale, Birming- 


am. 

22,05. Taps for SorEwinc Purposss, W. E. Linfoot, 
Halifax 

22,006. Bicycie Sranps, J. Smalley, Halifax. 

22,007. Vetocrprpr Braxkss, G. Gilbert and E. Mush- 
ing, Coventry. 

22,093. Brakes for Rattway Wacons, D. J. Morgan, 
Cardiff. 

22,009. Fastenrnes for Boots and SHors, H. Morley, 
Stockport. 

22,010. WarerR Waste Preventer, E. J. Entwistle, 
Preston, Lancashire. 

22,011. Botrrix Stoppgrs, E. W. Wooders and W. Laid- 
law, Bredbury, near Stockport. 

22,012. Firrincs for E:ecrric Wrrine Systras, L. H. 
Lander and The Simplex Steel Conduit Company, 
Limited, Liverpool... 

22,013. CicareTre Hotpgrs, C. Guise, Worcester. 

22,014. Srkam Generators, W. McNeil, Manchester. 

22.015. Toxsacco Pips, F. Mitchell, W. Barlow, W. 
Eatwistle, and G. H. Braddock, Manchester. 

22,016. Gas Propvucerr, W. J. Crossley and J. Atkinson, 
Manchester. 

22,017. BicyctE Papa Mecuanism, J. L. T. Johnson, 


Leeds. 

22,018. Ware. Hvs3, R. F.. Beckwith, Stockton-on- 
Tees. 

22,019. DistnrecTinc AppLiancr, J. B. de Alzugaray, 
London. 

22,020. Cover for Tramcak Seats, H. J. Letheren, 
London. 

22.021. Stvxs, E. Armstrong, London. 

22.022. Fott-Gatz Reacrion Toreiygs, R. D. Larsson, 
London. 

22,023. Frames for Hotpine Titgs, &2., P. Brooks, 
London. 

22,024. Waist Bett, R. Fife, London. 

22.025. ConvsrtT:nte CyrcLe Faame, A. J. Calegari, 
London. 

22.026. Metnop of DispLayinc Picrurgs, F. Fowles, 
London. 

22,027. Purers, T. Hawkins, London. 

22,028. Cootrnc Motor Cy.inpErs, W. Meischke- 
Smith, London. 

22,029. GroGRapHiIcaAL Maps, H. Henrijean and A. E. 
Patesson, London. 

22.030. Printinc Macuriyg, J. B. Mercer and J. A. 
Horne, London. 

22,031. OBTAINING VARTABLE SpEEDS in Motors, The 
British Thomson-Houston Company, Limited.—(J. 
A. Essberger, Germany.) 

22,032. ALTERNATING ELECTRIC GZNERATORS, H. M. 
Hobart, London. 

22,083. ALTERNATING ELectric Motors, H. M. Hobart, 
London. 

22,034. Rorary Erectric Converters, H. M. Hobart, 
London. 

22,035. Rotary Exvecrric Converters, H. M. Hobart, 


mdon. 
22,036. Dynamo Ex.ectric Macuines, H. M. Hobart, 
London. 


22,038. RoTary Exkcrric Converters, H. M Hobart, 


don. 

22,039. Means for DeLiverrnc Mitk, W. G. Honey, 
ndon. 

22,040. PaotocRaPHic Pirates and Papers, O. Buss, 


ndon. 

22,041. Devicw for Exectricat IGNITION of Explosive 
Encines, R. Fox, C. W. Higgs, and A. Brown, 
London. 

22.042. CovzmaToGRapHic Apparatus, G. F. Hatton, 
London. 

22,043. Roap Veutcues, T. Briggs, London. 

22.044. Sarzty Device for the TRoLitey Pores of 
Evectaic RatLways and Tramways, J. H. Clarke, 
Liverpool. 

22.045. Maxine AuTotypE ENLARGEMENTS, 8S. Wein- 
worm, Liverpool. 

22,046. ManvuracturRE of Paper Tuses, E. Jones, 
London. 

22,047. Roap Venicte Wuerts, H. H. Lake.—(The 
Anglo - American Wheel - Within - Wheel Company, 
United States.) 

22,048. Froor Construction, H. H. Lake.-+(F. Frazzi, 
Italy. 

22,049. ‘eiuacianain Devivery Apparatus, F. E. 
Fensom, London. 

22,050. Preventinc SMOKE in Fcornaces, J. Wilson and 

J. S. Kemp-Welch, London. 

2,051. Fastenrnes for Wrnpows, C. E. Long, London. 

Tetzner, 






Oto 





22,052. Conpenstinc Stream Enoings, O. 
London. 

22,053 CrrcuLtar Kwittinc Macuings, B. Salzer and 
G. Walther, London. 

22,054. Ririe Stcuts, A. E. Thompson, London. 

22,055. Dress Guarps for VeLocipepss, J. G. Moody, 
London. 

22,056. Winpow Sasues, F. Horn, London. 

22,057. Securtne Tire INFLATORS to VeLocIPEDES, A. 

C. Lowe, London. 

22,058. ADJUsTABLE Crank, A. Dean, London. 

22,059. Vatvgs, J. Jeffreys, London. 

22,060. Suirt-cUrr Prorscror, J. Lewis, London. 

22,061. Winpine Fire Bricape Hoss, J. G. Mills and 
R. Hamilton, London. 

22,062. Tannino Skins, W. H. Philippi, London. 

22,063. APPARATUS for PATIENTS ConFINED to their Bgp, 
J. Ritchie, Brighton. 

22,064. Coat Sroppsrs for Gas Retorts, W. P. and G. 
B. A. Gibbons, Birmingham. 

22,065. OprRaTING HyDRAULIC PRESSURE MACHINERY, 
C. Kiesselbach, London. 

22,066. INsvLATING ToBEs for ELECTRICAL ConDUCTORs, 
G. Hevendehl, London. 

22,067. VaccINATION GoaRD, H. Brown, London. 

22 068. CexznaTING Tramway Pornts, G. L. Vrancken, 
London. 

22,069. Securtne Luacacs Tacs, J. T. and 8. Jackson 
and J. C. Triffitt, London. 

22,070. Steam GENERATION, H. Bedet, London. 

22,071. Jics, A. Taylor, London. 

22,072. Box, J. Korbuly, London. 

22,073. HgEL-BUILDING MacuHINEs, 0. 
London. 

22,074. Betts, F. M. Barker, London. 

22,075. Brakes, R. J. White, London. 

22,076. MakineG Porous TextTILE Fasrics, W. Schmitz, 
London. 

22,077. Prano Oacans, H. J. Salter and H. Thorpe, 


London. 
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- 22,078. ImpaRTING MovEMENT to DoLts, T. Charman, 
Horsham. 
22,079. Rocxtna Horsg, F. Roman, London. 
22,080. Winp SHIELD, J. F. Bennett, London. 
22,051. WatTsr Paint, R. Cuszen, Cork. 
22,082. Pre Tin, E. Illingworth ard J. T. Hodgson, 
Shipley, Yorks 
22,088. Hotpinc OpEN Exnavst Vatves of Motors, E. 
de V. du Boulay, Ryde, Isle of Wight. 
22,084. Supports for Prna-Ponc Nezs, J. H. Butler, 
Wolverhampton. 
22,085. Fisn Jornts for Raitways, F. Hill, Wolver- 
ampton. 
22,086. Dgxotine Qoantitigs of Liguipin Botriss, H. 
S. Clement and J. Henderson, Glasgow. 
22,087. Rim Brakes for Cycies, H. A. Lamplugh, Bir- 





mingham. 

22.088, ATTacHING Horsxsuogs, W. J. 8. Wilkinson, 
Birmingham. 

22,089. Liguip Pcempina Apparatus, M. Symington, 
Glasgow. 


22,090. Drivinc Groves, F. W. Barclay, Glasgow. 

22,091. Wixpows, A. Cunningham, Glasgow. 

22,092. Metra Tops, S. M. Cockburn, London. 

22,093. Steam Borers, R. H. Anderson, Liverpool. 

22,094. ALTERNATING SEwaGe Fitter, J. Balden, jun., 
Dilston Corbridge, Northumberland. 
















22,095. Macuineg for Topprnc Turnips, J. T. Teasdale, 
Stockton-on-Tees. 

22,096. Matcu-Box, E. G. Parker, Altrincham. 

97. AxvEs of VenicLes, 8. H. Stubbs, Manchester. 

,098. TRANSMITTING ELECTRICAL Engroy, J. E. Slack 

and H. Hutchinson, Manchester. 

22.099. ApsusTABLE Gavok, H. Gilmour, Coventry. 

22,100. Rovers for MILLING Macutngs, H. Mitchell, 
Huddersfield. 

22,101. Tack Drivine Macurng, J. Gimson and Gimson 
and Co., Leicester. 

22,102. Gas Rerorts, G. R. Hislop, Glasgow. 

22,103. CoNTROLLING FLow of Srwack, ‘I’. B. Ralston, 


22 


asgow. 
22, oes MantTLe Supportine Rops, J. W. Bray, 
Bradford. 
— ACETYLENE Gas Burners, J. W. Bray, Brad- 
ford. 
22.106. Comprngep Doo Cuartn, J. E. Wiggin, Birming- 
han, 
22,107. Manuracturg of Cyc.gs, F. I. Gibbs, Birming- 
am, 
22,108. PHorocrapsic Apparatus, C. E Peczenik, 
London. 
22.109. Mera Covgsrep Fire Doors, H. Stephens, 
London. 
22,110. Exxecrric Motors, 0. H. and A. F. Pieper, 
London. 
22,111. Boot Macuingry, W. H. Stevens and T. H. 
Cawdron, London. 


22,112. CrLorHes Svurportina Davicr, H. Achter, 
London. 

22,113. ReTaIntnc the SHapg of Graves, E. Gordon, 
mdon. 


22,114. Hosz Rez, W. Jones, Kingston-on-Thames. 

22,115. Fintine Lace Macuine Carriacss, J. C. Rich- 
mond, London. 

= Manvracture of Ygast, C. E. Brunt, Birmirg- 
nam. 

22,117. Huss, H. 8. Yoxall, Birmingham. 

— Hook, J. C. Garrett and T. Brown, Birming- 
ham. 

22,119. Ratstne Cakgs, T. Swale, London. 

22,120. Srgam Enoings, A. J. Boult.—(F. M. Sandillon, 
Canary Islands.) 

22,121. BRazinc WHeEsgt Rims, W. W. Cashmore, Bir- 
mingham. 

22,122. InLayinc Merats, Newey and Son, Limited, 
and A. Newey, Birmingham. 

22,123. DisPENsING AERATED Liquips, W. Hucks, jun., 
London. 

22,124. SUPERHEATING Steam, J. Bjérnstad, London. 

22,125. Toastinc Brean, T. C. Wild, London. 

22,126. Pursg, R. W. Vining, London. 

22,127. Buinpa, R. O. Craig, London. 

22,128. New DerivaTive3; of the ANTHRAQUINONE 
Seriss, H. E. Newton.—(The Farben‘abriken vormals 
F. Bayer and Co., Germany ) 

22,129. PoTaTo-DIGGING MacHINE, the British Potato 
Harvester Syndicate, Limited, and C. J. Moulton, 
London. 

22,180. Rerintnc Metats, W. S. Rawson and R. D. 
Littlefield, London. 

22,131. Pur:ryinc Gas, H. A. Humphrey, Loudon. 

22,132. Corr, A. W. Ellaby, London. 

22,1383. INTERNAL ComBuUsTION Enorngs, A. G. Mel- 
huish, London. 

22,134. Pap.tock, H. Pooley, London. 

22,135. Apparatus for CooLtinc Barr, D. Wickham, 
London. 

22,136. Motor Car EncIne Rapiators, A. G. Melhuish, 
London. 

22,137. Covertnc Wire with Tareaps, A. Draeger and 
O. Baumgarten, London. 

22,138. BuTrONHOLE-SEWING Macuings, G. Draeger, 
London. 

22,139. TaBULAR LineEp, A. Dickie and J. F. Grea:eley, 


Ipswich. 
22,140. Orpnance Foesgs, Sir W. G. Armstrong, 
Whitworth and Co, Limited, and G. Stuart, 
London. 


22,141. ADvERTISING AppaRaTvUs, E. Markovits and 8. 
Werner, London. 

22,142. TreaTinc Orrats, C. A. Day.—(Staubschut= 
Gesellschaft mit beschrankter Hoftung, Germany ) 

22,143. WueEet Rims. M. Holaubek, London. 

22,144. Propucine Ercuines on Woop, K. Jelinek, 
London. 

22,145. Rirte Wrist Rest, G. A. D. Goslett, East 
Grinstead, Sussex. 

22,146. Junction Boxes for ELtecrricat Wires, A. 
se Robinson, 8. Withers, and J. Griffin, Birming- 

am. 

22,147. Trouser Prorgctor, F. Lake and A. F. Red- 
man, London. 

22,148. Evexets, J. C. Engels, London. 


4th November, 1901. 


22,149. Removinc Drawn Tousss from Manprizs, J. H. 
McCarthy, Birmingham. 
22,150. Apsoustinc Rotigers of Drawinc Frags, J. 
Barbour, Halifax. 
22.151. Destruction of Rerusg, A. J. Liversedge, 
London. 
22,152. Exectric Capts Conpucrors, W. E. Hitch, 
King’s Heath, near Birmingham. 
22,153. BEARINGS of DRaweR Routers, A. Lees and Co., 
Limited, and R. Taylor, jun., Manchester. 
22,154. CarpINnG Enorngs, G. E. Rossand J. Fairclough, 
Manchester. 
22,155. MgcuHANICAL Pencit Hotpgrs, J. T. Freestone 
and W. Walker, jun., Liverpool. 
22,156. MouLpING Macurng, H. Wilkinson, Rotherham. 
22,157. ADVERTISING MgpivM, P. J. Skill, London. 
y . Beer Tapa, G. P. Wrigley, Manchester. 
2,159. Automatic Firtine, W. Bell, Cardiff. 
2,160. DirFgRENTIAL GeaRine, F. W. Hayward, R. C. 
Fox, and E. Wilkinson, Norwich. 
22,161. CicgaArEtrEs, D. Macdonald, Southport. 
22,162. Macnings for FILLinc Botts, N. 8. G. Wil- 
cocks. Bath. 
22.163. CHaRaine Macuine, J. A. Hampton, Birming- 







am. 

22,164. Fitrinc ToGETHER Tusss for BapstEaps, J. A. 
Crane, Birmingham. 

22,165. MARKING orF the Positions of Cams, R. R. 
Wellbury, Wallsend. 

22,166. DousLe Burners Cyciz Lamp, J. Smith, Man- 

chester. 

2,167. Nosg-BaG for Horsgs, I. Spencer, Bradford. 

2,168. APPLIANCE for HovuszHOLD Copprrs, M. E. 

Thomas, ford. 

22,169. ATTACHMENT for Securinc the Hanpuizs to 
Brooms, H. Simkin, Australia. 

22,170. Macuings for Cross-GRINDING Pens, A. and L. 
Myers and C. B. Ketley, Birmingham. 

22,171. Rampway SicNaLLina Apparatcs, J. C. 8S. 
Mackintosh, Glasgow. 

22,172. Faee-wHezL CLutcH-rast, G. F. Hare and E. 
Cole, Limerick. 

22,1738. Srrinoine of RacqzzEtTs, J. L. Davies, London. 

22,174. SimpLex Biinp Roiwer, C, 0. Colchester, Don- 
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22,175. Arm Water Forcer, W. T. Ellison, Man- 
chester. 

22,176. StartTino Tramcars, J. Rawlings, London. 

22,177. PaotocrapHic Apparatus, C. G. Warnecke 
and W. H. Heath, London. 

22,178. Apparatus for CuLINARY Purposgs, E. H. 
Scammell, Leytonstone. 

22,179. FootnaLyt Boots, W. Barber, London. 

22,180. Boot and Saox Protectors, F. E. Alderton, 
London. 

22,181. Manvracturk of Soripirigp Spirit, R. C. 
Wild, Eltham, Kent 

22,182, Hammers, J. K. Hyslop, London. 

22,183. Connections, &c., for TELEPHONE Excuanogs, 
H. Oppenheimer.—(Actiengesellschaft Mix and Genest, 
Germany.) 

22,184. Mitre Briocks, F. L. Schauermann, Twicken- 
ham, Middlesex. 

22,185. ScarroLp, F. L. &chauermann, Twickenham, 
Middlesex. 

£2,186. Diz and PLATE PRINTING Press, M. C. Ritchie 











and the Johnston Die Piess Company, Limited, 


mdon, 

22,187. Lock Pirates for Wire Srays, H. F. Band, 

mdon, - 

22,188. Exxecrric OvERHEAD Rattway, C. E. Borch- 
grevink, London. 

22,189. MaNnuractuRinG CoLouRING Marrsrs, C. D. 
Abel.—(Actien-Gesellschast fiir Anilin - Fabrikation, 
Germany.) 

£2,190. Apparatus for CasTina Buuuiers, F. Wicks, 
London. 

22,191. Mouruprece for Spgakina Tusxs, E. Senger, 

ndon. 

22,192. Pioveus, E. L. Spamer, London. 

22,1938. Game of Tarte Cricket, E. M. Amphlett, 
London. 

22,194. AsH Tray, O. Seelisch and W. Meyer.—(C. 
Cloeter, Austria ) 

22,195. Mountine MILuine Too Sprnpvgs, C. R. Jay, 
London. 

22,196. ‘“‘ Heaps" of Sypuon Borrigs, W. Solomonica, 
London. 

22,197. OpgratinG Pumps, A. J. Boult.—(B. Ivor, United 

States.) 

,198. Bripors, A. J. Boult.—(4. H. Scherzer, -) 

,199. Rampway Cars, J. Maurer and K, Furtner, 

London. 

22,200. EcecraicaL Systam3, A. J. Boult.—(d. Neele- 
mans, Belyium.) 

22,201. ManuracturE of Rosssr Sponosr, H. H. Lake. 
— (Vereinigte-Gummivaaren- Fabriken Haibury-icecin 
vormals Meiner J. N. Reithofter, Germany.) 

22,202. AuTomaTic Ra&raiGERATING Apparatus, 8. C. 
Wolcott, London. 

22,208. Tosacco Piprs, G. F. Eich IT., London. 

22,204. Topacco Pipgs, G. F. Eich I1., London. 
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22,205. Arracuments for Swinac Mirrors, T. H. 
Fleming, jun., London. 
22,206. Picker-up for Prnc-pona Batis, H. J. 


Deslandes, London. 

22.207. SuHutrers for PHoToGRaPHic CAMERAS, 
Griffiths and F. W. Rushbroke, Birmingham. 

22,208. Srgam Generators, H. Abbott, London. 

22,209. ‘Quick Returns” Mgcuanisms of MacHINE 
Toots, H. E. A. Kindermann, Liverpool. 

22,210. CHarn-stitcH Sawinc Macurngs, K. Forster, 

yndon. 

22,211. Fexepinc Devices for Sewinc Macutings, K. 
Forster, London. 

22,212. Loosgs Covers for Currs of Suirts, J. F. 
Hansen, London. 

22,218. Luspricatinc Devices, G. C. Marks.—(W. G. 
Price, United States ) 

22,214. Recorpine the Distance TRAVELLED THROUGH 
by the Pistons of Pompine Exorngs, E. A. White- 
head, London. 

22.215. Brake Mecuanism for Maximum TaRacTION 
Trucks, G. C. Marks.—({B. RK. Stare, United States ) 

22,216. Srgam Osrurartors. J. F. Wilmot, London. 

22,217. Mera Baacxets, M. Lachman and J. F. Pease 
and Co., Limited, London. 

22,218. Cash ReoisterR and Inpicator, G. Andrew, 
London. 

22,219. Evecrric Tetecrapay, 1D. Murray, London. 

22,220. Perrorators for ELecrric TeLeorapus, D. 
Murray, London. 

21. Paper Markers, J. Y. Johnson.—(The Columbia 

Specialty Manufacturing Company, United States.) 

22.222. Propuction or Brown Dyas, G. W. Johnson. 
—(Kalle and Co., Germany.) 

22,223. Evectric Ionirer, P. Mauguin and H. P. 

Martin, London. 

22,224. ELECTRICAL STEERING Gear, R.T. D. Brougham, 
London. 

22,225. BaLL-GRINDING MILLS, P. T. Lindhard, London. 

22,226. Tarasninc and SsEp HuLiinc Macuiygs, J. 
Oliver, London. 

22,227. FASTENINGS for H. Ackland-Snow, 
London. 

22,223. Macnines for Dicoinc and GaTHERING Pora- 
Tors, J. Ball, London. 

22,229. Hoxtpgers for CLorugs Liygs, V. Bergman, 
Loadon. 

22,230. InstrumENT for CLEANING Topacco Pipss, T. 
Lowden, London. 

22,231. Couriers, E. C. Staudinger, London. 

22,232. Drivine and BrakinG MgcuanisM for Cycies, 
P. M. Justice.—(The Barvrest Coaster Brake Company, 
United States.) 

22,233. Treatine Iron, P. M. Justice.—(C. Davis, United 
States. 

22,234. _ a PERFORATED Bricks, J. 
Hamblet, Birmingham. 

22,235. SpLirrinc LeaTHER, M. H. Pearson, A. E. 

Jerram, and The British United Shoe Machinery 
Company, Limited, Leicester. 

22,236. Sewinc Macutnegs, M. H. Pearson, A. E. Jerram, 
and The British United Shoe Machinery Company, 
Limited, Leicester. 

5th November, 1901. 

22,237. WATER-FiLTRATION APPARATUS, J. Howard, 
London. 

22,238. Governors for Stgam Enotes, W. R.Cummins, 
London. 

DispensInG AERATED Liquips, J. A. Abbott, 
Dublin. 

22,240. Removine the Top3 of Ecas, M. Montgomery, 
Halifax. 

22,241. Apparatus for Drawtna AERATED Liguip, 
J. Meadowcroft and W. Meadowcroft and Son, 
Limited, Halifax. 

22,242. Wreath Carriers, &c., J. C. 
Birmingham. 

22,243. Gas Fires, M. J. Adams, Leeds. 

22,244. Ovens or Furnaces, H. Davenport, Wolver- 
hampton. 

22,245. Drivixc Gear, R. Harris and J. W. Perzer, 
Newcastle-on-Tyne. 

22,246. Jacquard Hook, A. Beedham and F. Wads- 
worth. Droylsden. 

22,247. Botties, G. E. Clare, Chelmsford. 

22,248. SIGNALLING Apparatus, W. B. Barker, Liver- 


W. 








Doors, 


Staples, 


pool. 

22,249. Brinp Rotter Baackert, F. T. H. Clarke and 
H. H. Bissell, Leamington. 

22,250. Worktnc T1ILe Presses, A. Roberts, A. E 
Lovatt, and Marsden Tiles, Limited, Stoke-on- 
Trent. 

22,251. Juos, 8. M. Lund, Keighley. 

22,252. Dorrinc Apparatus, A., G., and J. Stell, 
Keighley. 

22,253. Macuinge for Makina Concrete, M. Foley, 
Glasgow. 

22,254. Faicrion Ciutcn, J. Hall, Manckester. 

22,255 Toot for Cu1tina Typx Lings, C. A. Albrecht, 
Manchester. 

22,256. Connectina Raits, T. H. Fleming and G. 
Prescott, Dublin. 

22,257. SpEED INpDIcATOR for Motor Cars, A. W. Maley, 
Leeds. 


22,258. DesTINATION INDICATOR for VEHICLEs, E. Fan- 
shaw, Sheffield. 

22,259. Guarp for Hanps of Cycuists, J. B. Cox, 
Birmingham. 
22,260. FurL-KcoNoMISING Devicr, T. C. Orchardson.— 
(J. F. Orchardson, Canada ) 
22,261. OpeRATING RalLway 
Glasgow. 

22,262. Casks, R. Mounaud, Paris. 

22 263. Corn-FREED Mecuanism, L. Kelsey.—(Pelzer 
and Co., Germany.) 

22,264. ADVERTISING Drauaut Boarp, J. H. Cooke, 
Birmingham. 

22,265. Gas Burner, J. B. Colbran, London. 

oe Firxe-cratE Tipy, B. Cooper, Padiham, Lanca- 
shire. 

22,267. CARPET Protector, L. H. Teale, London. 

22,268. Fortir1ep Macutng, P. D. Pearse, London. 

22,269. Gutteys, L. B. Winder and J. T. Parker, 
London. 

22,270. Game, E. Hill, Birmingham. 

22,271. Croru Cup, W. L., A. F. L ,and H. L. Hepton. 
—(Graston and Co., Canada.) 


Stonats, B. Lindh, 
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SELECTED AMERICAN PATENTS 
From the United States Patent-office Official Gazette, : 


677,874, Horstine Crane, J. Mach 4 

— ied Jouy 28rd, 1900. ' eth, Buffalo, N.y, 

Claim.—(1) The combination of a ¢ 

platform supported thereon, a boom support ae 
said platform, an inclined boom supported xed to 
mediately of its extremities upon said support a 
lower end of said boom secured to said platf » the 
fluid-pressure cylinder secured to said car pete re. . 
vided with a piston operatively connected with fo. 
platform whereby the latter may be rotated theuke 
and means for supplying pressure to said cyling? 
(2) The combination with a fixed platform provided 
with a vertical arbor and with a circular track x _ 
centric with said arbor, of a rotatable platform harang 














a central journal which turns on said arbor, a gear 
wheel secured to said journal, rollers interposed 
between said platform and said circular track, an 
actuating cylinder secured tangentially to said lower 
platform within said track, a piston arranged in said 
cylinder, a gear rack connected with said piston and 
meshing with said gear wheel, and a boom and hoist. 
ing mechanism mounted on said rotatable platform 
substantially as set forth. , 


677,928. TermivaL ror Pneumatic Carrizrs, 2, 
Bitner, Berwyn, 1U.—Filed February 25th, 190), 

Clain.—An upward discharge terminal comprising 
suitable sockets for the discharge and suction Pipes 
respectively, walls providing an upwardly convex 
substantially semicircular discharge passage con. 
nected a tone end to the discharge pipe, a suction 
passage connected with the discharge passage near 





its discharge end and also with the suction pipe, 
said suction passage being in the form of a reverse 
curve approximately tangent at one end to the 
discharge passage and in line at the other end with 
the suction pipe and a valve covering the discharge 
end of the discharge passage pivoted to the walls 
thereof upon the convex side of said discharge 
passage, substantially as described. 

678,199. CentRiFuGAL Pump, J. Richards, San Fran- 

cisco, Cal —Filed February 21st, 1901. 

Claim.—(1) In a centrifugal pump, a base casing, a 
central impeller shaft stepped into and within said 
casing, a rotary iocased impeller on said shaft, in said 
casing, a central inlet way to said rotary impeller, an 
annular discharge chamber surrounding said inlet 
way, outside of said casing but within the diametral 
limits thereof, and a curved annular discharge passage 
way surrounding both casing and discharge chamber, 
forming a circumferential communication between 
the discharge aperture of the impeller and the said 








discharge chamber, substantially as specified. (2) 
In a centrifugal pump, a bese casing, a centrsl 
impeller shaft stepped into ard within said casing, 
a rotary incased impeller on said shaft, in said 
casing, a central i:let way to said rotary 
impeller, an annular discharge chamber surround: 
ing said inlet way outside cf said casing but 
within the diametral limits therecf, a curved 
annular discharge passage way surrounding both 
casing and discharge chamber, forming a circumferen- 
tial communication between the discharge aperture of 
the impeller and the said discharge chamber. and a 
peripheral outlet to the said discharge chamber, on 
which is mounted an air vessel containing a rcmov- 
able check valve, substantially as specified. 
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IRON FOUNDRIES AND FOUNDRY PRACTICE 
IN THE UNITED STATES. 
(By our Special Commissioner.) 
No, IX. 
H.—CORE MAKING MACHINES, 

RounpD or cylindrical cores, or those having a uniform 
section throughout their length, are sometimes made by 
machine. In making such cores by hand, especially the 
smaller sizes, one difficulty is to obtain a vent hole 
centrally placed, but this is readily done in machine 
work. In the Hammer machine the sand is fed into a 
vertical funnel or inverted cone, in which is a vertical 
shaft having arms for mixing and forcing the sand down- 
ward, while the lower end of the shaft is shaped like a 
screw or bit. The shaft is driven by bevel gearing at the 
top, the horizontal shaft of which is fitted with a sprocket 
wheel. Through the base—or point—of the conical 
hopper passes & horizontal shaft with a screw blade, which 
forces the sand out through a hole in the side. Rings 
may be screwed to the outlet to give the required shape 
and size, while the end of the shaft extends as a point 
through the hole so as to form the ventin the core. The 
hollow core thus formed is fed on to a drying tube as it 
comes from the machine. The horizontal shaft has a 
sprocket wheel connected to the upper driving shaft by 
a chain belt, and the horizontal shaft may be driven by 
a crank handle, an electric motor, or other means. 

The machine makes fourteen sizes of round cores, in. 
to 2in. diameter, at a cost—for labour—of about 24d. 
for 200ft. of core. It will turn out a core 18in. 
long every thirty seconds, or 100ft. per hour, after allow- 
ing for occasional loss of time. The mixture recom- 
mended for use in this machine is composed of six parts 
of fine-core sand, one quart of flour, and one gill of raw 
linseed oil. A number of these machines are now in use. 

The Wadsworth-Sherwin machine also turns out the 
cores horizontally, and makes them of round or square 
section with a central vent hole. The machine resembles 
the small sausage machines, clamped to a table and driven 
by a hand wheel and gearing. This machine can turn 
out 120ft. of core in an hour. Inthe Adrian machine 
the core is made vertically, a wire or rod forming the 
vent. 

Among special appliances for core work may be noted 
a machine for straightening core wires. The selection of 
wires of the proper size from a heap of twisted and 
tangled wire, and the subsequent work of straightening 
by hand, is a tedious job, causing much delay to the 
work, so that it is often more economical to be con- 
tinually purchasing new rods or wires, while the 
scrap pile continues to grow. With the machine, 
however, the cost is infinitesimal, and the wires can 
be quickly straightened and piled in different sizes ready 
for selection. 

I,—PATTERNS, 

Patterns are generally made of wood, but iron patterns 
are also extensively used. The latter are more particu- 
larly used in foundries like those of the large makers of 
agricultural machinery, where the work consists almost 
entirely of a duplication of parts, the castings being 
made by hundreds or thousands. For ordinary work 
the iron patterns would be altogether too expensive, but 
when—as in the above cases—the patterns have to 
be used over and over again continuously, it is more 
economical to make them of iron. Iron patterns are 
almost exclusively used in moulding machines, although in 
a few cases wooden patterns are used for this work. 

Various special wood-working machines, lathes, Xc., 
are made for use in the pattern-making shop, among the 
most important of which are the wood - trimming 
machines. The Oliver wood-trimmer—Fig. 31—has a 
vertical knife frame travelling laterally along the end of 

















Fig. 31 


a bed or table, and fitted with a knife at each end, so 
that it cuts in either direction. An iron triangle can be 
set in the frame, as shown, to support blocks, &c., which 
are to be cut at an angle. The knife frame is operated 
either by a hand wheel or lever, on the shaft of which is 
& pinion gearing with a rack in the knife frame. The 
knife works against a cast iron table fitted with adjust- 
able guides, and graduated so that the guides may be 
readily set and clamped at any desired angle—as shown 
in Fig. 82. The block to be cut is set against the guide 





and the knife traversed across the table, making a clean 
and smooth cut. It will trim to the finest shaving. 

In another machine a small circular saw is used, and 
the table is not only fitted with guides, but can be tilted 
to any required angle, leaving the saw in a vertical plane. 
Ready-made leather fillets are much used in making 
patterns, and give a clean, even finish rapidly, and at 
little cost. 

In a paper recently read before the American Society 
of Mechanical Engineers on the organisation of the 
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drawing-office, it was claimed that the patterns as well 


as the castings should be designed in the office. This, | 


labourer makes eight of these castings and gets 5s. per 
day. It takes about two weeks to get a man trained to 
do this work. 

In another case, somewhat different, five heavy bed- 
plates for pumping engines were to be made, each 
casting to weigh several tons. When the pattern was 
received at the foundry, the foreman criticised it very 
strongly on the ground that its use would involve 
unnecessarily expensive work. He was finally directed 
to make one mould, and if he then still wished the 
pattern altered this would be done. The first mould was 
made by a moulder and a helper in seven days, and cost 
£6 6s. After the alteration had been made in the 





however, received little or no support, for the reason | 
that the pattern-maker, having made a special study of | 
the subject, is more competent than a draughtsman to | 


so design the pattern as to give the best and most 
economical results in moulding. The pattern-maker 
should, of course, be thoroughly familiar with the work 
of moulding and casting, so that he will understand the 
limitations to which his work must conform. 

In many cases, however, considerable improvement in 
economy of work can be effected by carefully considering 
the form of the patterns for standard castings, so as to 
enable the mould to be made rapidly and well, and to 
leave the mould in proper finished condition. Room fcr 
such improvement can often be discovered by a conference 
between the pattern-maker and thefoundry foreman, with 
the object of designing patterns that will require as little 
work as possible to be done to the mould after the pattern 
is removed. 

Two such cases may be cited. With a certain pattern, 
a moulder, working for 10s. a day, could make sixteen 
castings, ata cost of about 74d. per casting. Thepattern 
was altered at a cost of about 15s , after which a labourer, 
at 5s. per day, could make one hundred castings; the 
cores cost 3s., making the cost of the castings a little less 
than ld. apiece. This is shown in Fig. 33, the castings 














Fig. 33 


weighing 11 lb. each. 
white dotted line around the face of the casting, and it 
was intended to make this the cope side; the moulder 


had, therefore, to cope down 2sin., which was the cause | 
of the slowness of the work. In making the alteration, | 


the pattern was split the other way, and the parts 
fastened on a 1}in. board, another board being carefully 
cut to fit overthe pattern. The flasks must be duplicates 
and must fit the pins on the plate. In making the mould 
plate A is taken and fastened toa bench, plate B put over 
it, and the flask put on and rammed up in the usual way. 


Plate A is then rapped to loosen the sand, and plate B | 
and the flask are lifted off together, the flask being rolled | 


over and plate B removed. This gives a perfect mould. 
The flasks are 12in. by 15in., with cope and drag 4+}in. 
deep, and fifty moulds are a day’s work for a labourer 
instead of a moulder. In Fig. 34 is a similar case, the 
casting weighing 57 lb. Only one striking plate is used, 
and by turning it over it will fit the other half of the 
pattern—not shown. This saves the expense of making 
two plates. The flask is 22in. by 16in., with Tin. drag and 
Tin. cope. It was considered a day’s work for a moulder 








Fig. 34 


pattern the other moulds were made in four days each at 
a cost of £3 12s. 6d. apiece. These cases indicate one 
direction in which material economies may still be effected 
in foundry work. 

In important work the designing of the patterns should 
not be left to the pattern-maker and foundry foreman 
alone, but should be discussed by the higher officials 
also. The practice of the Westinghouse Machine Com- 
pany in this respect has already been described. 

J.—FLASKS. 

Wooden flasks are commonly used for work of ordinary 
or medium size, and for large castings which are only 
occasionally made. When they are well made, wooden 
flasks are much more durable than is commonly sup- 
posed. Iron flasks are used for small work, especially 
for machine moulding, and also for large castings that 
are continually being made, as in the case of the Westing- 
house foundry, already described. The Kelley foundry, 
which has also been described, uses wooden flasks with 
cast iron bars bolted on. As the flasks are shaken out 
before the bars get hot they do not burn out the wooden 
sides. In the Buckeye foundry, making machine tools, 
the flasks are of wrought iron, with cheeks fitted with 
cast iron grids to carry the sand and minimise the use of 
gaggers. Snap flasks are much used for small work. 

Two styles of flasks are shown in Fig. 35. The upper 





In the lower view will be seen a | 




















Fig. 35 


| one is a snap flask, with malleable iron furniture riveted 
| or screwed on, and the inner face of each side is grooved 


to make six of these castings, the man getting 10s. per | to hold the sand firmly. These flasks are of cherry, oak, 


day on this class of work. Under the new method, a 


or whitewood, 1}in. to 1}in. thick. They are made circular, 
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and in three parts, as well as of the form shown. The 
lower view shows a solid box flask for floor work, made 
of pine, 2in., 3in., or 4in. thick, according to size of flask. 
The end pieces are halved and bolted through the sides, 
the ends of the sides being shaped to form the handles. 
The bars are of 1}in. pine. A bottom board is furnished 
with the flask. The pins and eyes are accurately fitted, 
and roll-up hinges are supplied when desired. Various 
forms of metal flask clamps are used. 

For loam work, the Harrison flask or curbing is made 
of plates, with lugs at each end so placed that the lugs of 
adjacent plates fit one under the other, so that a vertical 
pin may be passed through them. Thus a circle of any 
desired diameter can be built up of the plates. When 
the casting is made, one of the pins is withdrawn by an | 
air hoist or other means, so that the flask can then be 
opened out, thus avoiding the time and labour of digging 
out the loam mould. 


K.—SAND SIFTERS AND MIXERS. 


The moulding sand must, of course, be riddled or 
sifted, and this is usually done either in hand sieves or in 
the larger inclined screens set up on the floor. Among 
the novelties is the Vrooman hand sieve or riddle having 
the wire netting corrugated in concentric circles. This | 
makes the bottom unusually stiff, but its more important | 
result is that it riddles faster than one made with a flat | 
netting for the bottom. When the riddle is shaken the 
sand strikes the corrugations and passes rapidly through 





the meshes, while in the flat bottom riddle the upper 
part of the sand simply slides to and fro on the lower | 
part. 

The mixing and sifting of sand by manual labour is | 
now largely obviated in large and well-managed foundries, | 
and various forms of machines are used for this work. | 
The Eberhart sifter has an hexagonal drum or chamber | 
covered with screen wire of the desired mesh, while a 
circular opening in one head serves for charging it with | 
sand. The other head is solid, and is attached to the} 
horizontal shaft, which is driven by a belt pulley, or by} 
an electric or pneumatic motor. A tapper or vibrator | 
travels upon the rim of the drum, being thrown up “4 
each angle strikes it, and then falling back upon the 
screen. This prevents the clogging of the screen. The | 
single machine has a capacity of 60 tons per day, or 
170 cubic feet per hour, mixed and sifted at the same 
time. 

The Westinghouse Machine Company uses these Eber- | 
hart machines with two drums, mounted on opposite 
sides of a pedestal or standard, the upper part of which 
contains the electric motor for revolving the screens. 
This machine is moved from place to place by the 
travelling crane as required. A similar machine used at 
the General Electric foundry has a shorter pedestal, 
which is mounted on a four-wheel lorry, the motor and 
controlling apparatus being also mounted on the lorry. 
Electrical connection is made by a flexible cord conductor, 
which may be attached to plugs set at convenient parts 
of the foundry. A worm on the armature shaft engages 
with a gear wheel mounted in the pedestal upon the shaft | 
carrying the two overhung sifting drums. The motor and | 
gearing are enclosed in dust-proof casings. Pneumatic | 
motors may also be used. With the double machine | 
4 cubic yards of sand can be mixed and sifted in five 
minutes, 

It is economical to mix and screen the sand by power 
machinery, and it is often economical to do this by a | 
portable machine at the spot where the sand is needed, | 
rather than to wheel the sand to a stationary machine ' 
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| &c., which become lodged. 


handled by one man and carried wherever the sand is 
being used, avoiding all extra wheeling of the sand to and 
from the screen. With a screen of }in. mesh, it 
will sift all the sand that two men can shovel, while with 
a screen of jin. mesh it will sift all that one man can 
shovel. It is intended to work with air at 80 lb. gauge 
pressure, and in operation it will consume about 20 
cubic feet of free air per minute. The post machine can 
be operated by steam as well as by compressed air, but 
in this case it would require two hose connections to be 
coupled up each time—one for the live steam and the 
other for the exhaust. One objection which is made to 
the machine is its excessive vibration, due to its rapid 
action, and its consequent liability to shake itself to 
pieces. For this reason some foundries prefer the drum 
sifter already described. 

For mixing and sifting core sand, moulling sand, and 
foundry mixtures, many foundries use the Sellers centri- 
fugal machine—shown in Fig. 36. Within the hood or 
casing is a revolving table, driven at high speed, and 
having on its upper surface a number of upright prongs 
orteeth. The sand is fed into the hopper at the top of 
the machine, and falling upon the revolving table, is 
thrown by centrifugal force from prong to prong and 
against the casing, from beneath which it emerges in a 
fine shower, free from lumps and thoroughly mixed. 
The spindle of the table, with pulley and bearings, are 
enclosed in the base or pedestal and protected from sand 
and dirt. A door in the pedestal affords access for clean- 
ing and lubrication. The hopper is hinged for conveni- 
ence in cleaning the prongs and removing stones, nails, 
The machine is not intended 
to screen out such foreign bodies, and sand that contains 
much of such material should first be passed through a 





coarse screen. 
The machine is shown as driven by a belt, led over 




















Fig. 37 


carrier pulleys at the back of the pedestal to the pulley 
on the table spindle. It is also built to be driven by an 
electric motor within the base. The machine will mix 
the sand as fast as two men can shovel it into the hopper, 
or at the rate of about five tons per hour. 

Another form of sand mixing machine—known as the 
Boston mixer—is shown in Fig. 37. This consists of a 
trough or bucket in which revolves a shaft having pro- 
jectirg arms, or “ beaters.” The sand is shovelled into 
the machine, or fed in through a shoot, after being 
riddled. The shaft is then 
started, and in a few minutes 
the mass is _ thoroughly | 
mixed. By turning a crank | 
handle at the side the ma- | 
chine is tilted, and empties | 
the material either on the | 
floor or into a bin, or a wheel- 
barrow may be placed to re- | 
ceive it. The machine will | 
mix 250 1b. of sand in five | 
minutes. The belt pulley is | 
6in. by 24in., and drives the | 
shaft at 125 revolutions per 
minute. The machine occu- 
pies a floor space 7ft. by 3ft., 
and weighs 1250 Ib. 


K.—HAND RAMMERS. 
Although peans or hand 


rammers are usually pro- 
vided, many moulders en- 
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and then to the work. The Hanna screen shaker is a 
small and readily portable machine, weighing only 100 |b. 
if mounted on a tripod, or 50 lb. if mounted on a frame 
made to be temporarily attached to any one of the posts 
or columns of the building. On top of the frame or tripod 
is a horizontal velveless piston air motor attached directly 
to a circular screen holder which takes the ordinary 16in. 
round foundry riddles. The riddles can be changed in a 
few seconds, according to the finenessof the sand required 
for each particular piece of work. The machine can be 





Osborn shovel is specially 
made with a view to its use both as a shovel and 
a rammer. An india-rubber pean in a stamped 
steel socket protects the grip and serves as a ram- 
mer, while the india-rubber also tends to protect the 
pattern from injury and protects the moulder’s hands 
from splinters. Patterns are an expensive item in 
foundry equipment, and in order to reduce the cost of 
repairs to patterns, some foundries use rammers fitted 
with rubber tips, which will not mar the patterns, though 





the moulds may be rammed as hard as with the 


ordinary rammers. The tips can be readily replaced 
when worn. 
L.—PNEUMATIC RAMMERS, 


A quite recent innovation is the pneumatic rammer foy 
ramming moulds, but its use is extending very rapidly 
as one man with the machine can do the work of four to 
fifteen men with hand rammers in a given time. The 
rammers are made in large sizes, to be suspended from a 
crane, and in small sizes to be used by hand. Lither 
machine is operated by one man, and will ram the 
moulds harder and more uniformly than can be done 
with hand rammers. The hand machines will do the 
work of four to six men with hand rammers in any kind 
of floor or heavy loam work. In heavy work the ram. 
ming can be done in one-fourth the time required for 
hand ramming, and one man with the machine will do the 
work of eight to twelve men with hand rammers. 

The Philadelphia pneumatic rammer for heavy work 
has a vertical cylinder with a large vertical feed screw 
attached to the upper head and passing through a fixed 
metal block or nut secured between the lower ends of 
two side bars form. 
ing a yoke. The 
upper ends of these 
bars are connected 
by a cross piece 
carrying a hook by 
which the machine 
is suspended. By 
revolving the cylin- 
der and its screw 
stem it can be raised 
and lowered as de- 
sired. The screw 
rod is hollow, and 
the flexible air hose 
is attached to a 
swivel at its upper 
end. The cylinder 
has side handles by 
which the operator 
grasps it, and its 
piston-rod carries a 
disc rammer on 
the end. This ma- 
chine weighs 300lb., 
and delivers 250 to 
300 blows per 
minute, using air 
at 80 lb. to 100 lb, 
pressure, and con- 
suming 25 cubic 
feet of free air per 
minute. The opera- 
tor guides the machine in position by holding the side 
handles, and he has complete control, regulating the 
force of the blows by the controlling device. This 
machine is designed for such work as large loam moulds, 
pit ramming, &c., and will do the work of twelve or fifteen 
men with hand rammers. 

The machines for hand use are similar in their 
mechanism. The larger of these—shown in Fig. 38— 
resembles the suspended rammer, but is made lighter, so 
that a man can hold it, as shown. At the same time it 
is sufficiently heavy that its inertia absorbs the vibration 
due to the rapid reciprocation of the piston and rammer 
head. The cylinder has a cross bar at the top, fitted with 
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side handles, the machine being held with both hands. 
The machine weighs 45lb., and strikes 250 to 300 blows 
per minute ; it uses air at 50 lb. to 100 lb. pressure, and 
consumes about 15 cubic feet of free air per minute. 

To the handle on the right side is attached the air 
supply hose, and the admission of air to the cylinder is 
controlled by a throttle valve or regulator operated by the 
man’s thumb, by which means the speed and force of the 
blows may be instantaneously varied at will. The 
exhaust passes out through the handle on the opposite 
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The valve mechanism is simple and is entirely 
enclosed. It is also arranged so that the piston will 
remain at the top of its stroke when the machine is 
stopped. The rammer rod is of hexagonal section, and 
cannot turn except at the will of the operator. A 
number of rammer heads are provided, and may be 
attached to the rammer rod by a taper fit in less than a 
minute. This machine is adapted for use not only on the 
floor but also on heavier loam work, either alone or as an 
auxiliary to the larger rammer ee Tage from a crane. 

The smaller of these Philadelphia hand machines— 
Fig. 89—very closely resembles the familiar pneumatic 
riveting and caulking hammers, having a grip handle so 
that it can be used with one hand. This weighs 
90 lb., strikes the same number of blows as the other, 
and consumes 11 cubic feet of free air per minute. The 
air hose is attached to the handle, and the air supply is 
regulated by a valve with thumb lever, which gives the 
operator fu control. The valve mechanism and piston 
are entirely enclosed, so that no dirt can affect it, andthe 
rammer is so proportioned that there is very little jar. 
The rammer rod is hexagonal, so that it cannot turn in 
the casing, and different forms of rammer heads can be 
attached. This machine is used for ramming up flasks, 

an ramming in large work, cutting out cores, &c. 

The Maywood pneumatic rammer is suspended from 
acrane. The cylinder is pivoted to trunnions and has 
a piston-rod at each end, one carrying a disc rammer and 
the other having a pein tamping or ramming head. The 
trunnions are journaled in the lower end of an inverted 
U frame, so that either end of the machine can be used 
at will. The air supply is admitted through one trunnion 
and exhausted through the other, the air passing to and 
from the cylinder through ports in the hollow piston-rod. 
The highest machine strikes a 50 1b. blow, and makes 
500 to 600 strokes per minute. The heaviest machine 
—for moulds for large steel castings—makes about 300 to 
400 strokes, and delivers a blow with a force of 250 lb. 
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THE INSTITUTION OF MECHANICAL ENGI- 
NEERS. 


In place of his paper on “The Balancing of Loco- 
motives” being read at the Institution of Mechanical 
Engineers on Friday evening last, Professor Dalby 
delivered a short and interesting lecture on the subject. 
It was illustrated by lantern slides, substantially the same 
asthe diagrams in the paper, and by a few demonstra- 
tions with experimental ee. 

Although Professor Dalby’s method of balancing is 
already known to many of our readers, having been 
described in 1899 before the Institution of Naval Architects, 
an outline of his lecture may not be out of place. The 
first point to be clearly understood was explained by the 
use of a simple piece of apparatus consisting of a straight 
length of bicycle tube—some five or six feet—projecting 
horizontally from the centre of a flat plate. On the rod could 
be clamped at any point radial arms with weights on the 
ends of them. When this rod was revolved with a single 
weight on it, it whipped about and disturbed the whole 
apparatus. Under these conditions it was explained that 
the result of the centrifugal force acting radially was 
at any instant a thrust on the bearing equal to the centri- 
fugal force, counteracted by an equal and opposite force ; 
and a couple, the weight multiplied by its distance from 
tie bearing. The following diagram was shown to explain 
this, and it is stated in the paper, “That the effect of a 
force F—Fig. 1—with reference to a point o whose per- 
pendicular distance from the line 
of action of F is a feet, is equal to 
(1) an equal and parallel force to F, 
indicated by f, acting at O; and (2) 
a couple whose magnitude is Fa.” 
So that there might be no doubt 
0 about this elementary point, the 

’ lecturer instanced the case of driv- 
F ing a tap with a single-ended 

: wrench, pointing out that it was 
Fig. 1 necessary to press with the left 
: hand against the head of the tap 
whilst pulling the wrench with the right. The appli- 
cation of this principle to the case of a revolving shaft 
acted on by the centrifugal force due to an attached 
non-axial mass, as explained above, is the key to the 
method. The method was further demonstrated with the 
same apparatus. The plane through which the rod passed 
could be clamped so as to rotate with the shaft, and was 
blacked so that chalk lines might be made on it. 
It was called the reference plane, and on it the balancing 
was worked out. A mass of known weight was attached 
near the outer end of the tube, and a line parallel to the 
arm supporting it, and of length representing its centri- 
fugal force, was drawn on the plane. Beside this, but to 
be understood as above it, was drawn a second line repre- 
senting the moments in the same units. A second 
weight on the end of a radial arm was then attached at a 
point nearer to the plane, and at any angle to the 
previous weight. Corresponding lines for it were also 
drawn on the plane. If the whole system was then 
revolved the tube whipped as before. The total un- 
balanced effect of the masses was represented by (1) the 
resultant of the transferred forces acting at 0; (2) the 
resultant of the couples. To obtain a condition of 
balance it was necessary that there should be no resultant 
force and no resultant couple; that is to say, that in each 
case the polygon, of force or couple, must be closed. 

To apply this principle to the case of a locomotive, it is 
necessary to suppose the reciprocating masses transferred 
t> their respective crank pins, and there regarded as 
revolving systems, the balance weights found being those 
which, when sesignocated, will balance the reciprocating 
masses. The obliquity of the rod does not materially 
affect the result in locomotive work. 

Again, in locomotive work it is almost the universal 
custom to balance the reciprocating masses by revolving 
Masses placed in the wheels, the actual balance weight 














in a wheel being the resultant of the balance weights re- 
quired for the revolving and reciprocating parts respec- 
tively. There is, therefore, no need to discriminate 
between the revolving and reciprocating parts in the 
process of finding the balance weights. Having settled 
how much of the reciprocating parts it is desirable to 
balance, usually two-thirds, it is to be included with the 
revolving masses at the crank pin and the whole con- 
sidered as a revolving system. 

To explain the application of this principle an actual 
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case was taken. It is represented by Fig. 2. Here the 
reference plane is taken in the right driving wheel, that is 
through the centre of one of the balance weights. The 
centrifugal force at each crank pin is taken as 1011 lb. 
The distances from the reference plane are shown. To 
find the balance weights describe the diagrams shown in 
Fig. 3. Here AB represents to a convenient scale the 
force at point No. 2 mul- 

tiplied by its distance from 

‘ the plane; B C is the 

same for crank No.3. Its 
action is at right angles 
to No.2. If AC is joined, 
C Arepresents the amount 
and direction of the re- 
quired couple to balance. 
That is to say, the balance 
weight multiplied by its 
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P porre BR distance from the refer- 
. Rs a ence plane must equal the 
Fi 3 scale amount of A C, and 

= must act on a radius 


parallel to C A, and at 
the crank radius. The line Q Q, therefore, represents 
the position of the balance weight in the left wheel, 
and its magnitude at crank radius equals its amount, 
45,220, divided by its distance from the plane, viz., 
59in. This gives 766 as the required weight. The 
three masses, viz., 1011]b., at the L and R crank pins 
respectively, and 766]b. in the L wheel, have now no 
tendency to turn the system about O at all. There is 
still left, however, the transferred equal and parallel 
forces due to these three masses acting at O. To find 
the resultant of these the diagram A bcd is drawn in 
the same manner as the other; but taking weights only, 
not moments. Thus, A b is equal to 1011, so is bc, 
whilst d c equals 766, and the closure d A gives the 
amount and angle of the second balance weight. 

A check on the accuracy of the work lies in the fact 
that if the masses at the R and L crank pins are equal, 
and that if their planes of revolution, and the planes in 
which the balance weights are placed are symmetrically 
disposed with regard to the central vertical plane of the 
engine, the two balance weights must be equal in magni- 
tude, and their angular positions must be symmetrical 
with respect to the cranks. One balance weight is 
found from the couple triangle; the other is, there- 
fore, known at once, and the drawing of the force 
polygon A bc d is, therefore, really unnecessary, though 
indispensable as a check, since dA should scale its 
already known magnitude, and should be inclined to the 
Rcrank at the same angle that C A is inclined to the 
L crank. A consideration of the above method will 
show that the artifice, as the lecturer called the basis 
of his methods, consists in choosing the reference 
plane to coincide with the plane of revolution of one of 
the unknown balance weights. Whatever be its mass, it 
has no moment with respect to O, and can form no 
centrifugal couple acting on the system ; balance amongst 
the couples due to the remaining three masses can then 
be effected, leaving the mass in reference plane to be 
adjusted to balance the forces transferred to O. 

The lecturer went on to show the application of 
balancing by the aid of models. The first model consisted 
of a frame fitted with discs and reciprocating parts driven 
by an electric motor. This frame rested on rollers, and it 
was first shown that without any balance weight the whole 
framework shook backwards and forwards longitudinally. 





Suitable weights were then fastened to the discs and the 
framework remained at rest on the rollers, but when 
the end was supported by a spring it was shown to have a 
violent vertical vibration. This corresponded to the effect 
known as hammer blow, and as a two-crank engine could 
not be balanced in both directions it was usual, in order 
to diminish the hammer blow, to balance only a part of the 
reciprocating masses, usual two-thirds. It was then shown 
that although with the usual arrangement a four crank 
engine could not be balanced, the Yarrow-Schlick and 
Tweedy system provided a means of doing this. The 
model used to demonstrate this point was of the marine 
type—that is, ii was hung vertically. The application of 
is system to locomotives was suggested. 

Although the expression hammer blow was used it was 
explained that blow was hardly a suitable term, as it was, 
generally speaking, only a rise in fall in pressure, the 
wheel ee leaving the rail entirely. Discussing the 
variation in adhesion due to this cause, diagram Fig. 4 
was shown. Here the upper curve 89, No. 2, represents 


7 feet, Four-Coupled Bogie Express Passenger Engine, L. and Y. Ry. 
Cyls. 18" x 26". Recip. Masses 551 Ws. per Cyl. 
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the ‘“ couple-resisting slipping,” whilst the curve No. 1 
is the driving effort or torque on the driving axle. The 
force of the couple-resisting slipping varies directly as the 
pressure between the wheel and the rail, and rises and 
falls with the hammer blow. It was pointed out how 
nearly the two curves approach at one point, and that if 
the engine in question had not been coupled ard the 
curves had touched, slipping must inevitably have 
occurred. 

A way of decreasing the variation of rail pressure in 
coupled engines is to divide the balance weight used to 
balance the reciprocating parts between the coupled 
wheels. The effects of these separate weights on the 
engine frame add up to the same horizontal effect as that 
due to the single balance weight m, in the driving wheel. 
The variation of rail pressure is reduced at the driving 
wheel, a proportional variation, however, being introduced 
at the coupled wheels, to which part of the balance weight 
is transferred. There is also a redistribution of pressure 
at the horns. 

This, in brief, was the substance of the lecture, which 
was listened to with great attention by a large audience, 
and heartily applauded. 

The discussion, unfortunately, added but little to the 
interest of the meeting. From various causes, those who 
would have been most competent to deal with the subject— 
Mr. Aspinall, Mr. Ivatt, and Mr. Dean—were not present. 
The discussion was, therefore, in spite of the President’s 
efforts, and except for his own remarks on the effect of 
balancing on bearings, coupling-rods, and tires, not 
very fruitful. A good deal of it was, moreover, lost 
to the greater part of the audience, on account of the 
speakers not making sufficient effort to be heard. On 
the whole, there was no discussion of the methods sug- 
gested by Professor Dalby. 

Diagram Fig. 4 above was adversely criticised by Pro- 
fessor Smith, who thought a mistake had been made in 
the manner of arriving at the curve, No. 1, and that 
the two curves would never approximate as nearly 
as shown. This view was supported by Mr. Jones, 
of the Lancashire and Yorkshire Railway, who said 
he had run many thousands of miles on the type 
of engine from which the curves were derived and had 
never observed any slipping of the kind. Butas the curve 
was drawn for only one pair of wheels, and the engine 
was coupled, this hardly affected the point. Prof. Smith 
referred also to the difficulty of estimating the coupling- 
rod effort due to variations in the size of the wheels 
produced by wear. He also introduced the subject of 
inclined engines and the resulting downward pressure on 
the rail due to the thrust being in a line not parallel to 
the rail. Mr. Russel spoke of some coupled engines on 
the Great Eastern Railway in which the tires showed 
great wear with two-thirds balanced in the centre wheel. 
The balance weights were reduced and there was little 
more trouble. In another engine, six-coupled, 4ft. 1lin. 
wheels, no balance weights were used and the results 
were quite satisfactory. The coupling-rods did all that 
was necessary. A Great Eastern Railway four-coupled 
express had been balanced by Prof. Dalby’s method and 
was very satisfactory. 








Tue directors of the South-Eastern and Chatham Rail- 
way Company have decided, with the sanction of the Admiralty, to 
extend its railway into Sheerness Dockyard, 
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THE CROSS-CHANNEL PASSENGER STEAMSHIP 
SERVICES. 
No. IX. 

Ir will be seen from a map of the South of England, 
and the opposite coast of France, that the most direct, 
and therefore the shortest line drawn between London 
and Paris, passes southward from London, through 
Brighton, across the Channel to Dieppe, and thence on to 
Paris. The distance apart of the two capitals taken on 
this line is, we believe, some ninety miles less than that 
between them by way of Dover and Calais ; and although 
the sea portion of the journey by the former route occupies 
more time by reason of its greater mileage than by the 
latter, it has the advantage that the crossing is made at 
a part of the Channel where the sea, even at its worst, 
never causes so much discomfort to the traveller as the 
Straits of Dover, owing in great measure to the absence 
of ‘* choppiness,”’ the prime cause of mal de mer. 

It is, therefore, not suprising to have it on record, that 
at a time long anterior to the age of steamships and 
railways, a fairly regular service was carried on by sailing 
packets between Brighton on the English and Dieppe on 
the French coast. That these packets were running before 
the close of the eighteenth century is evidenced by some 
bandbills published and distributed by their owners at the 
time, a reduced reproduction of one of which—in Fig. 1— 
preserved in the museum at Dieppe, we have pleasure in 
being able to give in our pages, and from its perusal our 
readers will be able to note the accommodation then pro- 
vided for passengers by these vessels. In a similar 
handbill preserved, the sailing of the packet Prince of 
Wales from Brighton to Dieppe every Saturday, returning 
the following Tuesday, is announced, together with an 
intimation that her captain “had built a new vessel, the 
Royal Brothers, which was open to sail for any part of 
France at two days’ notice.” The size of these vessels was 
about 60 tons burden, and was that adopted for the regular 
cross-Channel service for a long period even after steam- 
ships came into use. 

That such craft were in great part superseded early in 
the nineteenth century by small vessels impelled by steam 
power there is also evidence within reach, as we find it 
recorded that the steam packet Eclipse, a vessel of 
190 tons burden, built in 1819 by Brent, of Rotherhithe, 
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and fitted by Boulton and Watt with two 30 horse-power 
engines, was in 1825 regularly employed in the conti- 
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Fig. 1i—HANDBILL OF CHANNEL PACKET, 1750 








nental passenger traffic, she having sailed from Brighton 
on June 2nd with a number of passengers for Dieppe, 
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and returned to Brighton on the following day with 
thirty-seven, who were all safely landed. This same vessel 
arrived at Newhaven from Dieppe on June 27th with forty 
passengers, ard sailed again on the 28th with about the 
same number and some merchandise ; and it is recorded 
that from constantly sailing from and arriving at New- 
haven she caused a “ continual bustle,” the harbour dues 
for the half-year ending June, 1825, having increased 
£400, compared with the same period in the previous 
year. About this date the time occupied in crossing 
from Brighton to Dieppe—seventy-three miles—was 
about nine hours. 

Steam communication between these two ports con- 
tinued to be carried on by comparatively small vessels 
privately owned until the spring of 1844, when the 
General Steam Navigation Company, which had already 
established a continental service between London and 
Ostend, Rotterdam, and Hamburg, advertised the 
Menai steam packet to Jeave Shoreham for Dieppe, 
calling at Brighton, on April 6th of that year, and to con- 
tinue the running every Wednesday and Saturday. This 
boat was followed by the Fame from Brighton on June 
16th, and the Magnet two days later; until in August, 
1844, we find this company’s boats running between 
Brighton and Dieppe daily—except Sunday—thus giving 
increased satisfaction to travellers by the extra accom- 
modation afforded. 

Now, from the time that the Eclipse commenced her 
regular sailings from Brighton and Newhaven for Dieppe, 
until the boats of the General Steam Navigation Company 
took up the running, there were no other means for the 
would-be traveller to Paris to reach the coast at Brighton 
than by the coach along the old coach road. A line of 
railway from London as far as Croydon was eye and 
the Act passed for its construction in 1835, but there still 
remained the distance between that town and Brighton to 
be covered by the iron road. Some ten years, however, 
elapsed before this was effected, as it was not till 1846: 
that the two railroads, the old London and Croydon, and 
the London and Brighton, were amalgamated, and formed 
the presen, London, Brighton, and South Coast Railway. 
It may interest some present day readers to know that 
the old Croydon Railway, when first constructed, was 
worked by atmospheric pressure, and that it was built on 
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the site of the old Croydon Canal, with its quaint locks 
and lock houses, one of the latter, which stood on Brock- 
ley Tips having not long since disappeared. 

The railway from Croydon through Lewes to Brighton 
was completed in 1846, and that from Lewes to New- 
haven in December, 1847 ; but the Navigation Company 
and the railway company disagreeing over the steam- 
boat traflic to the Continent, a company known as the 
Brighton and Continental Steam Packet Company was 
formed, and in 1848 owned three steamers, the Brighton, 
Newhaven, and Dieppe, which were put on the Newhaven- 
Dieppe route, and continued running for some time; but 
the legality of the ownership of steamboats by a railway 
company at that time having been successfully disputed 
by the South-Eastern Railway Company, these boats 
were withdrawn from the service and sold, and the 
Channel passenger traffic discontinued by their late de facto 
owners, the Brighton Railway Company. In this strait, as 
the traflic was increasing, the railway company arranged 
with the General Steam Navigation to put on a boat be- 
tween Newhaven and Dieppe, which commenced running 
on May 22nd, 1849. 

_ The intention in forming the Brighton and Continental 
Steam Packet Company was the running of steamers by 
the railway company in connection with the Paris, 
Rouen, and Dieppe Railway; but this being frustrated by 
the action of the South-Eastern Railway, steps had to be 
taken by the Brighton Company to continue the cross- 
Channel passenger service, as there was a large business 
in this direction looming in the distance, in connection 
with the projected Great Exhibition in London. To this 
end recourse was had to a Mr. Maples, who then owned 
Some small steamers running between Shoreham and 
Jersey, in connection with the Brighton Railway Com- 
pany, for assistance, which resulted in an arrangement 
being made with him to run several steamers on that 
Maples oa. behalf; but while they were being built Mr. 
Maples ran boats of his own and chartered others. 
Pending the completion of new boats, two old Clyde 
River paddle steamers, the Rothesay Castle and Culloden, 
and an old Liverpool excursion steamer, the Ayrshire 
Lassie, were run by Mr. Maples between England and 
tance, vd Newhaven and Dieppe, during the Great Exhi- 
bition in London in 1851. In that year the Brighton Rail- 
way Company agreed with Mr. Maples to run his steamers 
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for seven years in conjunction with its trains, and in the 
meantime endeavoured to obtain power to become its 
own shipowners ; but not being successful within this time, 
a further contract for four years was entered into, but 
before its expiration, power was given—in 1862—to the 
railway company, by Act of Parliament, ‘‘to build, buy 
or hire, maintain, and work steamboats, for the purpose 
of carrying on a convenient and efficient communication 


| by their means between the ports of Newhaven and 


Dieppe.” The connection with Mr. Maples was not, 
however, determined at this time, as he was unwilling to 
release the railway company until its extended contract 
with him had expired. When this finally came about, the 
boats taken over from him, and which formed the nucleus 
of the company’s own fleet, were the Alexandra, Lyons, 
and Orleans paddle-wheel passenger vessels; and the 
Rouen and Sussex, single-screw cargo boats. 

Although steamers, as previously mentioned, had been 
running from Shoreham and Brighton across to the French 
coast for some time previous to the opening of the New- 
haven and Dieppe route, the port of Newhaven, since the 
railroad from Lewes had been brought to it, was chosen 
in preference to Brighton, by the railway company, as 
the site for the base of its future cross-Channel operations, 
Brighton being much too open and unprotected as an 
arrival and departure station; and it has, therefore, been 
from Newhaven that the passenger service to Dieppe has 
been carried on since powers were obtained by the 
Brighton Company to become its own shipowner. As 
Newhaven will doubtless in the not far distant future, be 
a port of even greater importance than it is in this first 
year of the twentieth century, it is worth while to pause, 
in the interests of present readers, and say a few words 
as to its evolution from a ‘mean and beggarly seaport 
town,” as it is recorded to have been at the end of the 
seventeenth century, to a place of such active commercial 
enterprise and prosperity as to merit—according to a 
Sussex contemporary—the title of the ‘‘ Liverpool of the 
South; ” the increase in its trade, even ten years ago, 
being such as to place it the sixth in order of the great 
ports of the United Kingdom. 

Situated at the mouth of the Sussex river Ouse, by 
which it is bounded on the east, and by the English 





Channel on the south, the port of Newhaven, though 
comparatively small, is still important as a “ shelter” 
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when strong westerly winds and a heavy sea prevent the 
running farther down the Channel. In the last years of 
the seventeenth century the harbour had fallen into sucha 
state of dilapidation by the decay of its old timber piers, 
and the accumulation of sand and shingle at its entrance. 
as materially to diminish the trade, and consequent 
prosperity of the town. At the beginning of the eigh- 
teenth century, attention was turned to the existing state 
of the harbour, and plans were proposed for its improve- 
ment. An Act of Parliament was obtained in 1731 for 
repairing the piers, &c., but no real attempt at improve- 
ment was made up to 1827, when the then harbour-master 
began those improvements he subsequently effected, 
which consisted in the partial removal of the bar, and 
deepening the channel and entrance. In 1835 the old 
east pier was lengthened, bringing its end in line with the 
west one, and means were provided for lessening the 
accumulation of shingle at the harbour mouth. 

It was not, however, until after the passing of a fresh 
Improvement Act in 1847, and direct communication with 
London, vid Lewes, had been effected by railway, that a 
new era in the history of the harbour, and a fresh impetus 
to its trade commenced. Up to 1850 the so-called har- 
bour was only a creek with from 2ft. to 3ft. of water on 
the bar at its entrance at low water, and steamers had to 
wait on the tide before their passengers could be landed. 
By the establishment of the line of steamers between 
Newhaven and Dieppe in 1851, the trade of the port has 
since been constantly on the increase; and by subsequent 
improvements effected in the harbour since 1863, when 
further parliamentary powers were obtained, Newhaven 
has been enabled to take that place among British ports 
to which, by its position on the South Coast, it has been 
always entitled; and although much has been already 
effected there, it is, from its surroundings, still capable of 
such further development as to make it an important 
seaport, its approach being safe in almost any weather, 
and its nearness to London being such that some twenty- 
four hours at least are saved to vessels making it their 
port of arrival and departure. Coupled with these advan- 
tages, there is no limit to the shipping facilities that are 
possible of provision, as the surrounding low-lying land 
in the direction of Lewes would be an admirable sit2 for 
the construction of docks and warehouses of any desirable 
dimensions. 
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Returning to the immediate subject of our article, the 
Newhaven and Dieppe passenger service, and the vessels 
engaged in it, when actually in the hands of and under 
the control of the Brighton Railway Company, which was 
not until 1867, as up to that time Mr. Maples continued 
to run it under the powers granted to the Brighton Com- 
pany. The vessels were, as we have said, the Alex- 
andra, Lyons, and Orleans. In Figs. 2 and 3 we give 
illustrations of the two first of these as they appeared 
atloat, both of them being built of iron; the Alexandra by 
Caird, of Greenock, in 1863; and the Lyons by Scott 
Russell, of London, in 1856. Their dimensions were :— 
Lengths, 204ft. 5in. and 189ft. 2in.; breadths, 25ft. Tin. 
and 21ft. Sin.; and depths, 11ft. and 9ft. 9in. respectively ; 
both being fitted with oscillating paddle engines ; those 
of the Alexandra having two 452in. diameter cylinders, 
with 4ft. 9in. piston stroke, working on separate cranks, 
driving paddle-wheels 16ft. 6in. diameter, and indicating 
872 horse-power; while the engines of the Lyons and 
Orleans—sister ships—were diagonal oscillators, working 
on one crank, having cylinders 48in. diameter, with 
4ft. Gin. piston stroke, driving 15ft. diameter wheels, but 
indicating only 455 horse-power. Steam was supplied by 
the boilers of all three vessels at301b. pressure per square 
inch, the boilers being rectangular in form, with the 
exception that those of the Lyons and Orleans were 
shorter at the top than at the bottom. All three vessels 
attained the same average speed, that of 11} knots an 
hour. 

On page 524 we give an elevation of the engines fitted in 
the Lyons and Orleans, in which their general arrangement 
may be noted. Each cylinder, it will be seen, was fitted 
with but one slide valve, and there was but one set of 
excentric sheaves to actuate the link motions of the two 
engines. On page 525 isshown a section of these engines 
taken through the condenser, which was of the jet injection 
type, with the air pumps seated in it, worked off a separate 
crank in the paddle shaft. The boiler feed pumps, having 
trunk plungers, were worked by an excentric fitted on the 
paddle shaft, as shown in the section, while the bilge pump 
rams received their motion from a lever arm, fitted on 
the cylinder trunnions, as seen in the elevation. 

The hand gear for controlling the action of the engines 
was very compact, all being within easy reach of the 
engineer in charge; brt although this special arrangement 
of engines was adopted with the intention of saving space 
in the ship, it was practically a failure in the vessels so 
fitted. Both the Lyons and Orleans were built on Scott 
Russell’s ‘‘ wave-line ’’ theory as to form, and were noted 
for their fine entrance. They made the passage from 
Newhaven to Dieppe, generally, in about 4h. 20 mins. 
While they were being built and got ready for their 
station, their builder lent the steamer Ocean Wave, a 
vessel 210ft. long and 15ft. beam, fitted with engines of 
80 nominal horse-power, to help in carrying on the 
traffic. Dredging operations were also found neces- 
sary in Newhaven harbour, prior to the advent there of 
the Lyons and Orleans, so as to ensure a suflicient depth 
of water for them at any time of the tide. 

As speed was then, as now, the great desideratum in all 
cross-Channel passenger steamers, the next vessels put on 
the Newhaven- Dieppe station were the Marseilles and Bor- 
deaux, presumably sister ships, although the pair were not 
at first intended to be sisters by their owners. They were 
both built by Charles Lungley, a noted shipbuilder of his 
time, at Deptford-on-Thames—the Marseilles in 1864 and 
the Bordeaux in the following year. As both vessels 
were nearly identical in dimensions, those of the first built, 
which we illustrate in Fig. 4, will suflice. Constructed 
of iron, she was 213ft. 9in. long, 23ft. 4in. beam, and 11ft. 
3in. deep. She was fitted with oscillating paddle engines, 
having cylinders 52in. diameter with 4ft. 9in. piston 
stroke, which drove paddle-wheels 17ft. diameter at 32 
revolutions a minute, when indicating 820 horse-power, 
and gave the vessel a speed of 13 knots an hour—an 
advance of 1} knots on the Lyons and Orleans. Steam 
for the engines was supplied at 35 lb. pressure per square 
inch by two rectangular boilers. It will be seen on 
inspection of our illustration of this vessel that the 
boilers were disposed forward and aft of her engines, thus 
giving her two funnels. She was covered in forward bya 
hurricane or turtle-back deck, and had a poop deck 
aft, her steering being effected from the bridge amid- 
ships. 

The fourth steamer we have illustrated on page 532 
was a very excellent example of the best work of the 
day, both as regards hull and machinery. She was the first 
steamer built by the then well-known firm of John Elder 
and Co., of Govan, in 1875, for the Brighton Railway 
Company. This vessel was considered when she came 
out to be the handsomest steamer that ever crossed the 
Channel, and was superior to anything ever before seen 
at Newhaven. She was built of iron and was 220ft. long, 
25ft. 2in. beam, and 11ft. deep under deck, and was fitted 
with compound oscillating paddle engines, having cylinders 
4lin. and 72in. diameter, with a piston stroke of 5ft., 
which drove a pair of paddle-wheels 17ft. diameter at 31 
revolutions a minute when indicating 755 horse-power, at 
which the vessel realised an average speed of thirteen 
knots an hour. 

Steam was supplied by two cylindrical, single-ended, 
three-furnaced, iron boilers, 13ft. 7in. diameter, and 8fb. 
Bin. long, worked at a pressure of 60]b. per square inch. 
The engines had surface-condensers, fitted with 3in. 
diameter copper tubes, kept tight with india-rubber rings. 
Although in every other respect a fine vessel, the Paris 
had the great fault of being deficient in speed, for which 
no remedy was found, although many attempts were 
made to increase it by alterations to her paddle-wheels. 
These, when new, were fitted with nine flat plate iron 
floats; some eight years later these were replaced by 
curved steel ones, which, however, gave little or no 
increase in speed; yet a remarkable fact in connection 
with the vessel was, that after she had been running 
nearly thirteen years she made the passage across from 
Newhaven in 4 hours 50 minutes, although she had 
never previously accomplished it under 5 hours. 


STANDARD TRAINS. 





Tue standard or typical train for any line of railway 
may be considered to consist of a certain number of the 
heaviest engines and tenders, followed by the heaviest 
train which can be marshalled upon the track. It is 
not, however, the mere weight of the train regarded 
per se which exclusively demands attention. There are 
numerous other equally important points which exercise 
a very potent influence upon the effect produced by the 
passage of the typical train upon bridges, and also upon 
the permanent way. Among these are the design and 
construction of the engines and rolling stock, and more 
particularly the manner in which the aggregate of the 
weights of the component parts is distributed. At the 
Paris Universal Exhibition in 1867 several examples of 
goods locomotives were on view, which were of such 
massive proportions that they were subsequently retired 
from active service. The damage they caused to the 
bridges and the roads was more than the maintenance 
department could put up with. And yet the axle load 
was, even for those days, nothing excessive, and did not 
surpass about 12 tons. It was not, as has been pointed 
out, therefore, the total weight, or the axle load, which 
rendered the career of these locomotives of so brief 
duration, for after some few years engines of an equally 
heavy type were constructed, but of a different and im- 
proved design. It might be reasonably supposed that, 
when about twenty-five years ago nearly all the principal 
European railway companies began to adopt locomotives 
with coupled axles for express trains, the load upon a 
single axle would be reduced, as well as the stress pro- 
duced on metallic bridges by that axle. As it happened, 
the very contrary occurred. Upon the German lines 
individual axle loads rose to 15 tons. In France, 
on the Paris, Lyons, and Mediterranean system, the 
figure stood at 16 tons, and the compound express 
engines running at the same period on the English rail- 
ways carried still heavier Joads than these. 

It would be of little use to attempt at present to con- 
nect the subject of our article with our own railway 
regulations. The Board of Trade, with a liberal, possibly 
under all circumstances a wise and judicious administra- 
tion, refrains from laying down any hard and fast rule. 
It does not specify any especial type of engine, tender, 
wagon, or unit of weight per unit of lineal measurement. 
It leaves to the engineers of the respective companies 
to select such loads as will meet the exigencies of each 
particular case, and it cannot be gainsaid that on the 
whole the system has worked satisfactorily. At the 
commencement of the last decade the typical train pre- 
scribed for the French railway by ministerial circular 
consisted of a couple of eight-wheeled locomotives, their 
accompanying tenders and wagons behind. It was also 
specified that the stress arising from a load of 20 tons 
upon a single axle must be included in the calculations, 
whatever method of estimation or computation might be 
employed. The Federal Government of Switzerland, 
about the same period, composed the typical train of 
that country of three eight-wheeled engines and their 
tenders, placed at the head of the train, with the 
wagons in the rear and the first engine running tender 
first. The standard train for the State Railways of 
Hungary, in the year 1893, was made up of two eight- 
wheeled locomotives, tenders and wagons, placed both in 
the front and rear of the train. The equivalent uni- 
formly distributed load is stated to be at the rate of 
0°8 of a ton per foot per track. 

In the live load regulations for the railways of both 
Switzerland and Hungary, special provision is made for 
the proportionally higher stresses which the transit of 
heavy rolling loads produce, upon the members of bridges 
of comparatively small span. In the case of the main 
girders of bridges under 50ft. in span the loads afforded 
by the typical train are to be increased by a certain 
percentage varying with the span. The same rule also 
applies to cross girders and rail bearers, and, in fact, to 
every part of a bridge which is more directly exposed to 
the dynamical effect of a moving load than other portions 
of it. The three typical trains vary in the weights of 
their component vehicles. Taking them in the order 
described, the axle loads of the locomotives are respec- 
tively 14,15, and 16 tons. Those of the tenders are 
12 tons per axle for both the French and Hungarian 
examples, and 13°5 tons for those of the Swiss lines. 
But the Hungarian tender has six wheels instead of four, 
so that the comparison is of little use. The axle loads of 
the wagons are 8 and 10 tons for the first two patterns, 
and at the rate of 0'8 tons per foot run for the third, as 
already mentioned. 

It is not only the weight of locomotives which has 
increased during recent years, but that of rolling stock 
generally has accompanied it in fairly commensurate 
proportion. Neither at home nor in Europe has the 
advance been so marked as in America. One or two 
examples will be sufficient to indicate the pitch of 
development with respect to power and weight to which 
the American engines have attained. The heaviest and 
most powerful locomotive in the world in the year 1899, 
was a Consolidation engine for the Union Railroad.* 
Its total weight, in roadworthy condition is 104 tons, 
tractive weight 94 tons, and weight of tender when 
full 47 tons. The tractive power is 24 tons and steam 
pressure 200]b. This giant is surpassed by the ‘“‘ Besse- 
mer,” a locomotive built at Pittsburgh, in 1900. This 
engine has a total weight of 114 tons, which, added to that 
of its tender, raises the combined figures to 178 tons. 
The length of the locomotive itself is 41 feet, and of it 
and its tender 69 feet. Upon the carrying axle the load 
is 11} tons, while on the four driving axles is placed a 
total of 102 tons. It should be stated that this type of 
engine, with a fifth carrying axle in front, is to a certain 
extent superseding the European engine with eight 





* “Bulletin of the International Railway Congress,” Vol. xv. No 8. 
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wheels coupled, which answered well for good i 
The advantage of the fifth axle is that it ‘an be ‘ieee 
as to have some degree of flexibility, and it permits rie 
of heavier loads being placed upon the driving ie 
There is very little doubt that improvements will be 
effected in the regulation and adjustment of the springs 
and counterbalance weights. Thus, the axle ae 
although somewhat heavier, will not affect so injuriously 
as formerly the bridges and permanent way. 7 


Ifit be once accepted that the weights of the wagons form. 
ing part of a standard train, should be regarded as so 
much equivalent uniformly distributed load per linea] 
unit of track, the train itself may be considered to be 
divided into two distinct parts. In the first of these 
subdivisions may be classed the engines and their 
tenders, with the relative positions of the whole of the 
axles and the loads upon them clearly and accurate] 
defined. The wagons will compose the remainder of thy 
train, their loads being estimated in the manner pre- 
scribed. About ten years ago a good number of 
engineers and bridge designers adopted this method jn 
their calculations. The Hungarian regulations rendered 
it compulsory in that country, and in the United States 
of America the majority of the more modern specifica. 
tions insist upon its observance. 


This question of the continually increasing weight of 
rolling stock, as distinguished from engines and tenders 
is as closely connected with our subject, and as equally 
important, as the heavier axle loads of the first part of 
the standard train. The three descriptions of wagons 
used in Europe about 1895 comprised the ordinary, the 
reservoir, and the heavy type, weighing, respectively, 
0°7, 0°8, and 1 ton per foot run of track. Since that 

eriod, wagons of 1'1 ton in weight, per same unit of 
ength, for the carriage of coal, have been freely employed, 
These figures, high as they are, have been surpassed by 
those characterising the same class of rolling stock 
upon some of the more important American railways, 
Coal trucks carried upon a pair of bogies, with a total 
load of 56 tons on four axles, have been recently con. 
structed, and are specified as being equivalent to a uni- 
formly distributed load of nearly 2 tons to the foot run, as 
they no doubt are. These weights far exceed those of 
the largest and heaviest carriages, including dining cars, 
belonging to passenger trains, which seldom exceed more 
than 0°9 of a ton per track foot. The heaviest typical 
train contemplated appears to be that proposed to the 
Association of American Engineers. .It is composed of 
a pair of Consolidation engines, weighing 90 tons each, 
their tenders of 48 tons each, and a train of wagons 
equivalent to a load of 2 tons per foot run. It should 
be mentioned that it is impossible to represent all 
the conditions of traftic for different spans by the 
effect produced by a single standard train, of which 
the loading and the disposition of it are con- 
stant quantities. With respect to this statement, the 
authority we are quoting from observes :—-‘‘ According to 
the practice of English engineers, which we advocate, it 
would be necessary to consider two such trains, repre- 
senting the extremes of all the trains in use.” It 
depends upon the span of the bridge which of the two 
should be adopted. When the spans range between 
seventy and a couple of hundred feet, the heaviest express 
train, whose greatest axle load gives rise to the severest 
stresses, should be employed. In other instances the 
heaviest goods train takes its place. 


The advocates of typical trains are not altogether at 
one regarding a point which, as a matter of principle 3 
important. It relates to the make up or composition of 
these trains, which is to a great extent regulated by the 
vehicles available for the purpose. It is unnecessary to 
do more than briefly refer to what was ten years ago 
considered as the most unfavourable case that could 
possibly arise. It was that of a train hauled by a pair 
of locomotives coming to grief upon a bridge, and 
being extricated from its unpleasant position by the 
timely arrival of a friendly train. This hypothesis 
in some cases caused the loads to be based upon 
the standard of three engines, tenders, and wagons, 
both in front and rear. While engineers have pretty 
well determined that it is quite suflicient to allot only 
two engines and tenders to standard trains, some are 
of opinion that wagons should be placed at both ends. 
This is simply a question of bending moments. A train 
with wagons so arranged will certainly raise these to a 
maximum. On the other hand, it is universally admitted 
that the wagons behind the locomotive is their pro- 
per position for obtaining the shearing stresses. It is, 
besides, the arrangement which represents the conditions 
prevailing in actual traffic. Unquestionably, it is more 
reasonable, and preferable from a practical point of view, 
to adopt typical trains which resemble as much as pos- 
sible the composition of those in ordinary use, than to 
choose others which bear scarcely any relation to 
them. 

The danger of departing from acknowledged precedents, 
and selecting imaginary live loads for general employ- 
ment, is that errors may arise which it is almost impos- 
sible to make provision for. 

The tendency for axle loads to increase ‘is universal. 
In the French, Russian, and Hungarian regulations, the 
isolated axle load of 20 tons has been permitted. The 
Consolidation type of engines has been already built with 
axle loads of 25 tons and beyond that weight. At present 
our axle loads do not rival those of the American leviathan 
locomotives, but with 19 tons on a single axle upon some 
of our great railway lines, we are well up to the general 
European standard weights. We are also, so far, exempt 
from any necessity for taking into consideration the 
question of international live loads and typical trains. 
Until the Channel is either bridged or tunnelled we may 
rest quietly on our oars. This statement will not hold 
for our colonies, or for our foreign dependencies and 
settlements, and the unfortunate break of gauge that has 
been allowed in nearly all of them may ultimately cause 
us serious trouble. 








Nov. 22, 1901 


THE ENGINEER 


527 








ooo 
GUN EXPLOSIONS. 

(From @ Military Correspondent.) 
idents may be divided into two classes: First, 
ting from the bursting of the gun ; and,secondly, 
unexpected firing. The first are the most 
dare happily the rarest. The bursting of a 

is generally due to weakness of construction or faults 
gut terial as when the old cast iron guns burst from 
= ao lek of strength to resist the force of explosion or 
pt some hidden flaw gradually increased by successive 
ae nds. until at last it developed into a crack which 
elit through the gun and caused it to give way at 
2 Jast round; or the gun burst from the use of 
dies which burnt too rapidly, either when first made, 
. by becoming too dry on keeping. When steel was 
first used for guns by the celebrated Krupp firm, we in 
England would not adopt it for a long time, as we feared 
it would be too brittle, and that it could not be trust- 
worthy under the sudden pressures of the powder gas 
within the gun. It is seldom that a gun has been burst 
by any inadvertence on the part of the gunners, but one 
notable instance occurred some years ago, when a 88-ton 
R.M.L. gun was accidentally burst in a turret on board 
H.M.S. Thunderer, with dreadful loss of life, the cause being 
traced to accidental double loading. The gun had been 
Joaded and miss-fired, but this was not noticed ; one of the 
two guns in a turret had fired, and it was thought that 
both had discharged their projectiles. A second cartridge 
and shell were loaded, and the double charge fired; this 
was more than the gun could stand, and the fore part was 
blown off. An experiment was made a few months after- 
wards at Woolwich with the fellow gun, and after various 
trials it was double-loaded and fired in a bursting cell, 
and burst in an almost exactly similar manner. It may 
be noted in passing that this accident could not be 
repeated in a modern B.L. gun, as a second charge can- 
not be loaded while another is still in it. 

Modern guns seldom burst; this is due to very careful 
manufacture, calculation of stresses, inspection, and 
repeated testings ; and the modern method of building 
up guns allows the parts to be well under review during 
construction, and if a flaw occurs that part is rejected ; 
or even if it is built in, it cannot extend through the 
mass as was the case with the old cast guns. Danger 
of bursting is also prevented by the very careful control 
of the rate of burningand quality of the propellant. It is 
due to these considerations that although guns have to 
endure a much greater total of gas pressures than pre- 
viously, that the number of bursts has decreased instead 
of increased. Another class of injury to the gun, causing 
bursts of the fore parts in some cases, is due to the pre- 
mature explosion of a shell in the bore; but these are 
carefully guarded against, and fortunately rarely cause 
loss of life. A breech block might blow out even when 
properly secured, but this practically seldom or never 
happens. 

We come now to our second class of accidents—un- 
expected firing—and it is to this class the late disaster is 
said to be due. These were not uncommon with the old 
smooth- bore and rifled muzzle-loading guns; and, 
strangely enough, the accidents happened most frequently 
at salutes, and not when shotted rounds were fired. 
More than once deep gloom has settled down in the 
midst of gaiety and rejoicing, when a saluting cartridge 
has been rammed into the chamber of a gun to encounter 
a smouldering fragment of the last cartridge bag, with 
the result that a premature explosion has occurred, and 
the gunner at the muzzle, ramming home, has lost his 
arms, or perhaps his life. The explosion of the saluting 
charge being less violent than that of the service one, did 
not always ensure the burning up or expulsion of the 
material of the bag, as was almost always the case when 
firing with projectiles. With all the care exercised in 
the selection of the most consumable material for the bag, 
and with careful sponging and searching, and allowing 
time to elapse between the rounds, these accidents 
occurred again and again. 

With the modern breech-loader this cause of accident 
was very much diminished, if not entirely done away 
with; for as the breech is opened for loading, it is 
possible to look and see if all is clear; and any sponging 
out removes any burning débris, if it exists, away from 
the place the new cartridge will occupy. Breech-loaders, 
however, with all their advantages, present the mani- 
fest drawback that if they are fired with the breech 
open, or if the breech is not properly secured, that 
disastrous results will follow, and then they will probably 
be worse than with a muzzle-loader, as with the latter the 
blast from the gun goes forth in front of the muzzle away 
from the bulk of the crew, while with the former destruc- 
tion is hurled backwards and homewards among many 
victims. With the first Armstrong breech-loaders acci- 
dents were by no means uncommon from this cause, as 
it was quite possible to screw up the breech firmly 
when it was not in its correct position; it was a part of 
the drill to notice that it was properly secured before 
firing, but, as a matter of course, such a construction 
invited accidents, and they naturally occurred, it was 
said, from the carelessness of the firers, whilst the primary 
Cause was faulty design. No very serious accidents, 
however, happened, partly, doubtless, due to the fact that 
comparatively small charges were employed. But now 
or many years it has very rightly been regarded as an 
axiom that a breech-loading gun should be so constructed 
that it is not possible to fire it until the breech is pro- 
perly secured ; and various ingenious devices are made 
to prevent the percussion arrangement from acting or 
the electric circuit from being complete, if the firing is 
electrical, till the breech is securely locked, as it is mani- 
festly foolish to cause the gunners to occupy their atten- 
tion with precautions for their own safety when their 
entire efforts should be devoted to the shooting of their 
piece. There still exists, however, another cause of unex- 
pected firing, and it is rather a subtle one. With any 
fire-arm, of course, a miss-fire may occur through some 
failure of the firing arrangement; in some cases, how- 
ever, the failure may be only temporary, when it is called 
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a hang-fire,—when there is delay, sometimes almost im- 
perceptible, but occasionally lasting for several seconds. 
Recognising this difficulty, the regulations order that 
after a miss-fire a period of two minutes must be allowed 
to elapse before opening the breech and taking out the 
cartridge, in order to allow time for a possible explosion, 
and on board ship a quick-firing cartridge with percussion 
cap which has missed fire must be thrown overboard as 
soon as it is removed from the gun, for the sake of safety. 
The hang-fire is most delusive, it seldom occurs, and 
cannot be rehearsed ; but it is evidentiy very dangerous, 
as it seems such a safe thing to open the breech, if the 
charge has not gone off. 

As an instance of a hang-fire, the reader may have 
noticed that in striking an ordinary lucifer match, igni- 
tion may sometimes occur after the match has been in 
contact with the substance it was rubbed over, it does 
not always ignite exactly on the box. With electric firing, 
in which a little wire is raised to a white heat in the 
‘‘primer”’ in the cartridge, and ignites gun-cotton on it, 
it may happen that the gun-cotton has become damp, 
when it would take an appreciable time to dry before it 
ignites, or it may have been shaken a little away from 
the wire; or for some reason connected with short- 
circuiting or electric contacts, the wire may not at once 
rise to a white heat, but may do so after an uncertain 
period. It is most likely that a hang-fire may have led 
to the late sad accident; though, of course, it is impos- 
sible to come to a conclusion with only the information 
furnished by the newspapers, and without a full know- 
ledge of all facts. 

We notice from the public reports that the Royal 
Sovereign’s gun miss-fired, and the breech was after- 
wards opened. As the extraction of a round which 
has failed to fire is known to be a dangerous opera- 
tion, and as in this case it proved to be destructive to a 
considerable number of men, the thought naturally occurs 
that death and injury to such a large number would in 
future be prevented if a regulation were made that at 
practice all the gun’s crew, with the exception of one 
man, should move away to a place of safety during the 
removal of the cartridge from the gun. If a similar 
accident happens in the future only one life would be lost, 
as only one man would be injured instead of several. 
There may be some practical objection to the adoption of 
such a regulation, but it will doubtless be carefully con- 
sidered. It should not, of course, apply to firing in action 
against the enemy, but only to practice in peace time. 

The gun was a 6in. quick-firer, not one of the four large 
13°5in. guns with which the two turrets are armed, but 
one of the more numerous broadside guns constituting 
the secondary armament of the splendid battleship. The 
cartridge is enclosed in a brass case, and thus it is pro- 
tected from being accidentally fired by any smouldering 
fragments left in the gun; the firing arrangement con- 
sists of a so-called electric primer screwed into the brass 
case and inserted with it in the gun. When the breech is 
closed the primer is fired by electric connections which 
pass through the breech block. 

A short time ago we alluded in these pages to a bad 
accident which happened in the land service when a blind 
lyddite shell, incautiously meddled with, caused the death 
of three men. In that instance it was not the fault of 
the material or of the regulations, and there was no 
cause to lose confidence in our weapons. In South 
Africa the number of gun accidents have been very few 
indeed, and we have every reason to trust the ordnance 
with which our Army and Navy are equipped. This time 
it is the sad fate of the Navy to suffer; we sympathise 
deeply with the gallant sailors who have bled and died 
in their country’s service. 








DOCKYARD NOTES. 


Tue German battleship ‘‘ F,” of the Wittelsbach type, has 
been launched, and christened Mecklenburg. “G” is now 
the only one of the batch to be launched. 





EvipENtLy the French are going to have plenty of armour 
in the Leon Gambetta, which THE ENGINEER described and 
illustrated some months ago. The total weight is 3278 tons 
—about a quarter of her weight. This is more than any of 
our battleships carry. 





Two cruisers of the Novik type will, it is rumoured, figure 
in our next Naval Estimates. 





ApmiraL O'NEILL of the United States navy has been 
pouring cold water once more on submarine enthusiasts. He 
points out that a few years ago torpedo craft were the “ only 
thing necessary ’’—now it is submarines, none of which have 
as yet got beyond the experimental stage. The experiments, 
too, so far as we can see, have not yet been of a practical 
nature, the problem being not one of flotation and immer- 
sion, but of practical application for war uses. But sub- 
marine enthusiasts usually know no more of the needs of 
practical warfare than they do of the Martian canals. They 
never seem able to understand that the enemy is not going 
to make moves in order to allow submarines to demonstrate 
their efficiency. The submarine—if they would only think 
a little—must, to be of use, find and attack the enemy, not 
trust to Providence that the enemy will come to it. There 
is all the difference in the world between these two conditions, 
which, obvious though they are, no submarine enthusiast 
seems able to grasp. 





Tue dockyard loafer has—to the huge delight of naval men 
~-been having a rough time of it lately at Portsmouth. It 
has long been a saying in the Navy that the only thing that 
dockyardsmen can do in gangs is—loafing. There is, too, 
the good old yarn about Bill—* Bill don’t do no work now, 
’e ’as a job in the dockyard.” These tales are somewhat 
strained maybe, but there is fire to the smoke. This week 
the “fire” takes the shape of twenty odd maties dropped on 
for loafing—having quiet pipes in secluded corners, and the 
like. Games of this sort would not be allowed in a private 
yard, so it is not to be expected that they should be allowed 
in a Government one. The main blame lies, however, with 





the system. There is not enough supervision, and two 
officials are expected to do the work of three or four. 





Oke of the Powerful’s 4-7in. gun carriages is now lying 
about in Portsmouth Dockyard amongst other lumber. An 
attempt is being made to get up an agitation to mount it 
alongside the Victory’s anchor on Southsea Beach. We hope 
Messrs. W. T. Stead, Hobson, and other gentry of the same 
type will note this latest British atrocity. The spot is 
almost close to the fort that was robbed of two 4°7’s—25-ton 
M.L., Mark I.—to hurt brother Boer with. 





Our sympathies, we must say, go out to Lieut.-Commander 
Alton, of the destroyer Thorn. That he ran down a boat was 
regrettable, but things of this sort can hardly be avoided, 
while it is difficult to see how he could have done otherwise 
and preserved his ship. If a destroyer goes slow up harbour 
she cannot steer, if she goes fast she cannot easily avoid 
things that blunder in her way. We cannot be rid of an idea 
that the members of the Court-martial were not over full of 
practical knowledge of destroyer work. The judgment cer- 
tainly suggests no such knowledge. 


Tue Russian battleship Peresviet, which recently grounded 
in the Baltic on her way to the Far East, has reached Cher- 
bourg, apparently little the worse. 





THE Leander is to be re-boilered by Brown’s, of Clyde- 
bank. She is an old vessel, dating from the days when 
we used to put plenty of guns into our ships. 


TuE Russian battleship Polreda, on trial, with some of her 
armour not on board, has made 18:5 knots speed. 





COALING-AT-8EA experiments at Portsmouth are again 
postponed. The battleship seems the trouble. The Muriel 
is ready and full of sacks of coal. Forty tons an hour is now 
said to be the Admiralty requirement. 


Tue Kaiser as naval architect is the Kaiser for this week. 
We have spent a day puzzling over his speech to the Naval 
Architects, but—perhaps owing to bad translation—we are 
still rather in the dark as to what it is all about. But 
mostly, so far as we can gather, it embodies a belief in end-on 
fire, and indicates that in the naval battle of the future the 
Germans intend to fight in line abreast. Apparently, too, 
they mean their ships to be very close together in this forma- 
tion. We do not intend being too critical of the Kaiser’s 
nautical ability, the more so as he seems chiefly to have 
confined himself to giving away German plans of cam- 
paign; but we will prophesy that they will never fight 
more than once in the formation indicated. Apart from the 
fact that every disabled ship would be unduly masked, every 
hit received in such a position would have aggravated 
effects. Then, too, line abreast is terribly cumbersome 
against an agile enemy in line ahead, because ships cannot 
wheel like squadrons of cavalry—their front is too extended. 
The only use of line abreast is for advancing or retreating 
with intention to convert it into line ahead. There are few, 
if any, warships constructionally able to deliver an end-on 
fire—no decks will stand the strain of many full charges sent 
across them. Even at target practice right-ahead fire always 
smashes something, and the blown back blast must incon- 
venience the best of gunners. Line abreast, in fine, is an 
exploded fad of the “eighties”—fifteen years stale at 
least. If the Kaiser’s nautical genius runs in this direction 
we fancy he is better as an art critic—his previous rdle, we 
believe. All the same, however, we cannot but extend our 
admiration to a monarch who carries out his enthusiasms 
to the uttermost. But we forbare to speculate as to the 
advantages we should derive if, say, King Edward VII. were 
to attend the next meeting of the Institution of Naval 
Architects and give his views on Belleville boilers or the steep 
cone obturator pad. Undoubtedly, however, it would 
stimulate public interest in the things discussed, and that 
doubtless was the Kaiser’s object in Germany. 








THE LONDON COUNTY COUNCIL ELECTRIC 
TRAMWAY CONTRACT. 


WE published last week a list of the tenders received by the 
London County Council for electric tramway plant. In order 
that the position of Dick, Kerr and Co. should be clearly under- 
stood in the matter of the London County Council tenders, we 
would add that though the machinery will be built by the English 
Electric Manufacturing Company, this will hardly be, in the strict 
sense of the word, equivalent to sub-letting, because not only do 
Dick, Kerr and Co. act as the sole selling agents for the English 
Electric Manufacturing Company, but, further, they have large 
financial interests in the company and in all manufacturing and 
trading operations the two firms are virtually partners. It remains 
to be added that the complete erection will be carried out by the 
personal staff of Dick, Kerr and Co, 








New Fire Fioat ror DurBAN Harsour, NataLt.—The Natal 
Government has just made an important addition to the fire- 
extinguishing plant for the protection of shipping and waterside 
property in the Durban Harbour, in the -_ of a new and power- 
ful fire float, built by Messrs. Merryweather, of London. The 
vessel is of galvanised steel, 55ft. long, 11ft. beam, 5ft. 6in. deep, 
and draws only 2ft. of water when fully loaded. She is fitted with 
a pair of vertical engines and twin screws capable of driving her at 
8 knots per hour. Steam is provided by a Merryweather vertical 
water-tube boiler, which will raise steam from cold water to working 
pressure in ten to fifteen minutes from lighting the fire and supply 
ample steam for running the propelling engines and fire pumps 
simultaneously. Further to reduce the time of raising steam, a 

troleum heater is fitted, and this will keep the water in the boiler 
hot while the boat is at anchor. The fire pumps are of the latest 
double-cylinder “‘ Greenwich ” pattern, with gun-metal barrels and 
valve chamber, and will deliver 1000 gallons per minute. Large 
copper suction and delivery air vessels are fitted. Suction is taken 
below water-line on either side, and sluice valves are fitted so that 
either or both can be shut off. On deck is a large suction inlet 
screwed for hose for use when pumping out for salvage work or 
filling ship’s tanks from a water-boat. A ‘“‘monitor,” or large jet 
pipe, is fitted on deck, to swivel in any direction and throw a 2in. 
stream about 200ft. high. Four 3}in. outlets are also fitted with 
instantaneous pattern connections for hose, and dividing breechings 
enable eight jets to be thrown at once. A steering wheel is fitted 
forward, and in case of the gear failing a hand tiller is fitted aft. 
In view of the hot climate in which the boat is to be used, special 
attention has been given to ventilation below deck, and ample space 
is provided for getting at the machinery. Large coal bunkers are 
fitted with cover plates on deck and sliding doors in the stokehold. 
Forward is a cabin for men, and aft is a covered reel holding 3000ft. 
of Merryweather flax hose of special stoutness for high-pressure 
work. The new boat will not only be of service for fire purposes, 
but will be available as a salvage vessel or steam tug when 
required, 
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|the Duisberg Cable Factory, and are heavily insulated, 
; lead covered, and steel armoured. Down the shaft they 
qd are cleated to the walls. 
The motor receives current at 1000 volts and 25 cycles. 


GERMAN ELECTRIC PLANTS. 


Ovr illustrations show an example of the slow-spee 
three - phase electric motor now extensively used for | é rent ) 
driving pumps in mines in Germany, and the accessory | If this voltage were — in starting the motor from 
plant on the surface in connection with the system. The rest a resistance would e necessary in the rotor circuit 
plant is almost identical in the Charlotte Company's to prevent an excessive current, and this would necessi- 
mine at Czernitz, the Zollverein mine at Caternberg, tate the employment of slip rings, collecting brushes, and 
near Essen, and many other mines in the Westphalian adjustable resistances of somewhat large dimensions, 
coalfields. besides rendering the construction of the machine much 

In the electric motor the most striking feature is the 'less simple. These accessories are dispensed with 
absence of all slip rings, resistances, or regulating devices. | entirely by starting the motor simultaneously with the 
There are no sparks to be boxed in or resistances to  Senerator. : : oA 
warm up in the workings, all regulation being done in | The dead weight of the water column is utilised, by 
the generating room on the surface. The usual gear for . eversing the pump valves, to start the pump from rest 
reducing speed is also unnecessary, as the motor is de- aS & hydraulic motor, and the motor picks up on an 
signed to suit the pump speed, and is coupled directly to electric pressure gradually rising from nothing to normal, 
it. The rotating part of the motor is, in fact, mounted | thus avoiding any excessive induced current. The pump 
direct on the pum crank shaft, and serves the purpose room below is connected to the generating station by 
of a fly-wheel as well as furnishing the driving power. 

The motor at the Zollverein mine—Fig. 1—was con- 
structed by Messrs. W. Lahmeyer and Co., of Frankfort- 
on-Maine. It develops 320 brake horse-power, and! runs | 
at 60 revolutions per minute. The rotating partzis of | 
large squirrel-cage design, composed simply of ve 

| 
| 
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telephone, and the starting-up is effected easily in a few 
minutes. There is pr 2 nothing below to look to 
but the main switch, ammeter, and safety fuses. 

The generating plant is installed in a well-lighted and 
roomy engine-house about 100 yards from the pit mouth. 
It may be remarked in passing that the good light, space, 
and cleanliness in German engine-rooms cannot fail to be 
noticed by anyone visiting them, not excepting those in 
coal mines. Even the pump room at the pit bottom has 
perfectly clean whitewashed walls, level tiled floor, neat 
racks for pump tools, &c., which impart an air of 
iene and constant readiness for action to the 
job. 

Power is generated by a three-phase 1000-volt dynamo 
by W. Lahmeyer and Co., directly coupled to a single 
crank vertical tandem compound engine. The speed of 
the setis 150 revolutions per minute, and the dynamo is 
capable of developing 300 kilowatts at this speed on a 
non-inductive load. The rotating magnet wheel of the 
dynamo is built to the necessary weight to act also as the 
engine fly-wheel. The engine is constructed by Messrs. | 
Haniel and Lueg, of Diisseldorf, and has cylinders 27sin. | 
and 434in. diameter by 20in. stroke, and is designed for a | 
normal load of 450 horse-power condensing—Fig. 2. The | 
exciter dynamo is carried on the same shaft, and is con- | 
structed for 100 ampéres at 110 volts. | 

The revolving magnet of the generator carries twenty | 
magnet poles, and therefore the periodicity at 150 revo- | 
lutions per minute is 25 complete cycles per second. | 
The three-phase current is generated in the stationary | 
armature surrounding the revolving magnets. 

The general arrangements for switching and regulating 
are shown in Fig. 3. In starting up, a small independent 
steam driven dynamo is used for exciting the generator 
field, to ensure that the pressure on the mains rises in 
proportion to the rise in speed from rest of the generator. 
This avoids any instantaneous rise of pressure which 
would result from the use of the direct-driven exciter for 
this purpose at starting, owing to the sudden building of 
its field when the critical speed was reached. When the 
generator has attained its normal speed, the exciting cur- 
rent is taken from the direct-driven instead of the auxi- 
liary machine, this change being made by the change-over 
switch shown in the diagram of connections. 

The voltmeter is provided with a two-way double-pole 
switch for showing the voltage almost simultaneously on 
each exciter. The voltage of the direct-driven exciter is 
maintained constant by a regulator—Jordan’s system— 
which automatically alters the resistance in the field to 
compensate for any changes that may occur. The 
power for moving the travelling contact of the regu- 
lator, when one or other electro-magnet throws it into 
gear, is provided by a } horse-power electric motor. 
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Fig. 3-SWITCHING AND REGULATING CONNECTIONS 


copper short-circuited bars sunk in a built iron core. 
The latter is mounted direct on the pump crank shaft 
between two horizontal pumps, pins on the shaft driving 
the pump rods direct. 

The stationary armature or stator of the motor, which 
receives the three-phase current from the generating 
station on the surface, is built outside the rotating part 
or rotor, and is 14ft. 9in. in diameter over all. This was 
the largest size machine of this kind when it was put 
down at this mine in 1897, but since then machines and 
pumps of this design of larger power have been built. 

The pump is a twin differential, with 5in. and Tin. 
diameter plungers and 3ft. 3in. stroke, and at 60 revolu- 
tions per minute lifts 670 gallons of water per minute (of 
specific gravity 1:02) to the surface, a height of 1350ft., 
equivalent to 270 actual horse-power in the water column 
moved. 

The current is conducted down the mine shaft from 
the generating station to the motor below by two separate 
three-phase cables, each of 3 x 0°28 square inch sectional 
area, ordinarily used together in parallel, but either able, 








| steam pumps becomes more unsuitable. 


the contact lever of the controller takes up one 9 
|other position dependent upon the pressure of the 
circuit. The necessity for such an automatic regulator 
only arises in the event of the exciter being of a sine 
| enabling it to do other work simultaneously in addition 
to excitation of the generator, and that extra work bein 
variable. The only other possible cause of variation in 
pressure is a variable load causing momentary changes 
in the engine speed, but this being a pumping load jg 
presumably constant. There are also hand regulators 
for the fields of the generator and exciters. 

The three-phase high-tension switch is fixed behing 
the switchboard, and worked by an insulated lever on the 
front of the board, and is therefore quite safe to handle 

A trial conducted shortly after the plant was installed 
showed the engine to give 426 indicated horse-power 
at 142 revolutions per minute, while the pump delivered 
678 gallons per minute against a head of 13850ft. at 
speed of 60°2 revolutions per minute. The actual 





Fig. 4-1500 H.P. GENERATING PLANT 


power utilised in the water column moved was, there- 
fore, 278 horse-power, showing an efficiency of the whole 
plant of 654 per cent. Taking the steam consumption in 
the engine as approximately 15} lb. per indicated horse- 
power per hour, the consumption per effective horse- 
power in the water raised is 23} lb. per hour. 

The results in working have shown up so well in the 
two most essential points in a plant of this kind— 
reliability and economy—that a second set is now being 
put down of 200 kilowatt size. 

Electrical transmission down a mine of this depth 
is distinctly preferable to hydraulic transmission from 
the point of view of maintenance alone. The upkeep of 
high-pressure hydraulic pipe lines down a mine shaft, 
subjectec. at times to shock, would be a considerable item 
in joints alone, and the building of the power station 
some considerable initial cost. The electrical plant, on 
the other hand, is no more costly than a hydraulic sys- 
tem, and has shown itself to be absolutely reliable with 
three-phase motors. 

The considerations which led to the adoption of this 
electric system in the Zollverein mine were, primarily, 
limited space underground and the determination to have 
no system entailing waste outside working hours. The 
employment of steam was considered out of the question, 
on account of the necessity for keeping pipes warm in 
non-working hours, to avoid leaks and heavy condensa- 
tion. In proportion as the time during which the pump 
is worked daily is shorter, the depth or distance longer, 
and the power transmitted greater, the use of direct 
A further dis- 
advantage in the direct use of steam was the limited 
space in the shaft. Steam pipes would require sufficient 
clearance from the sides of the shaft to get all round the 
joints. Also the heating of the underground air caused a 
more rapid destruction of shaft timbering. 

A great advantage in electric transmission was con- 
sidered to be that the prime source of power could be of 
the highest economy obtainable in good boilers, con- 
densing engines, and dynamos, and that electric power 
could always be used for other purposes if desired. 

The central electric supply station at Essen is one of 
those spacious and handsome buildings erected to contain 
machinery in which the Germans excel. One does not 
find a “ show building’”’ here and there only; they are 
everywhere more or less above the strictly utilitarian 
style. 

The interiors are very spacious as to floor space and 
height, with large windows admitting the maximum 
amount of daylight, a great contrast to the dark holes of 
many central stations in our own cities and towns. The 
Germans have been doing for years what we are now 
coming to, namely, the placing of large central supply 
works in situations where fuel, water, and space are 





The electro-magnets acting on the regulator are either 


in the event of failure of one, to convey the whole power 
one or other excited by the exciter voltage, according as 


with somewhat more loss. The cables were supplied by 


easily and cheaply available, and generating by large 
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Fig. 1—320-B.H.P. THREE-PHASE MOTOR 














ELECTRIC PUMPING PLANT, ZOLLVEREIN MINES 
(For description see page 528) 
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polyphase units at high tension, from which cur- 
rent for either lighting or power can be distributed 
economically over large areas. Such a typical station is 
the one at Essen, situated in the heart of the great West- 
phalian mining and steel industries. The supply from 
this station appears to be well taken up by large factories, 
such, for example, as a plate-rolling works, which takes 
500 horse-power in 19 motors, an ironworks 600 horse- 
power in six motors, a large engineering works 41 
motors, totalling 700 horse-power, and six transformers 
of 600 kilowatts, and soon. As to distance, the overn- 
ment take the current for lighting some of their railway 
stations, situated twelve miles away from the generating 
station, and some distant towns and villages are also lighted. 
The high tension carries electric energy almost anywhere 
with small loss, and the three-phase or two-phase current 
is directly serviceable for motive power or lighting, and can 
at small cost be converted into direct current if required. 
The high-tension cables are all underground, three 
separately insulated cables being laid up spirally under 
one lead sheath, and there does not appear to have been 
any difficulty experienced with the cables from the sudden 
putting on or off of loads. 

In the central station are three steam dynamo genera- 
ting sets of 1500 horse-power each and two of 760 horse- 
power each. All are at 5000 volts tension, and run at a 


speed of 94 revolutions per minute. One of the 
large sets is shown in Fig. 4. The engines are by the 
Maschinenbau - Gesellschaft of Niirnberg, and the 


generators by W. Lahmeyer and Co., of Frankfort-on- 
Main. Each set carries its own exciter, and an electric 
motor is used for working the barring gear. Incidentally 
the latter is a convenient way of barring round, and has 
the advantage of showing at once the state of the friction 
surfaces of the engine. Any increase above normal in 
the current taken by the motor at once indicates that 
some undue friction exists. 


are many motors of an old type still working on the 
network which increase the proportion of wattless 
current. There is always, however, the possibility of 
correcting this when any large tramway or other loads 
are taken up by putting down synchronous motor- 
generators, as was done so successfullyat Milan. In this 
connection it is gratifying to note that the engineer to one 
of the large public supply companies of our own metro- 
polis, in laying outa high-tension polyphase plant to cope 
with large extensions, has had the foresight to include 
amongst the high-tension motor generators required for 
converting into direct current, one, at least, driven by a 
synchronous motor in order to keep up the power 
factor. The practice in Germany, in central stations 
of any magnitude, is to generate three-phase high- 
tension current in slow speed machines, thereby 
securing the advantage in construction of a large 
periphery, ample space for insulation and large bars for 
conductors in the generators, and to distribute current 
therefrom over large areas at any potential and in any 
desired form. 

The number of rotary converters in use are very small 
compared with motor generators, even when traction 
work is concerned. While this need not necessarily be 
taken as a guide, it is a significant fact to note, and shows 
that more confidence is reposed in the latter kind of con- 
verter, doubtless for its independent regulation and 
greater suitability at the periodicities commonly in use in 
that country. 








THE JUBILEE OF SUBMARINE TELEGRAPHY. 





Ir may hardly seem so long to those who remember it, but 





it is nevertheless a fact that the first public employment of 
| submarine telegraphy took place fifty years ago—on Novem- 
| ber 13th, 1851. The idea of such an invention is claimed by 








Fig. 5—5000-VOLT FEEDER-BARS AND FUSES 


The revolving field magnets of the 1000-kilowatt three- 
phase generators are weighted to 53 tons, to act also as 
fly-wheels to the engines. The magnet frame is 19ft. 
in diameter and 12in. face, and carries sixty-four 
poles. The periodicity, therefore, at 94 revolutions 
is 50 cycles per second. All parts screwed to the 
revolving magnet frame and all other moving parts are 
designed with a factor of safety of 25. 

The stationary armature surrounding the field is of 
cast iron in segments, with a core of soft charcoal iron, 
and is supported by heavy spokes. The switchboard is 
on a handsome and roomy gallery along one side of the 
engine-room. The high-tension bars behind the board 
are all of bare copper strip, painted distinguishing 
colours for ready identification, and carried 8ft. 
above the floor on porcelain insulators spaced 
well apart. These are continued, first, into a sepa- 
rate fuse room—Fig. 5—whence the feeders proceed 
downwards to the street. The 5000-volt bars are 
taken round three sides of this room at a height of 
2ft. from the floor, for convenience in inserting or pulling 
out fuses. The latter are in sealed glass tubes about 1ft. 
long and 2}in. diameter, with substantial end contacts, 
each containing three fuses enclosed in small tubes with 
cement powder arc deadeners. The fuse tubes are put 
in or pulled out of circuit by the attendant with a pair of 
large wooden tongs about 3ft. long, which grip the tubes. 
The mains are so arranged that the fuse tubes are on an 
incline for greater convenience in removing or replacing 
them. The room contains nothing besides the live bars 
and fuses which are against the walls, leaving a large 
open space in the centre of the room in which the 
attendant can work without danger. 

The engineers at Essen give the power factor over the 
whole of their system as 0:7, and in view of the large 
proportion of the output taken up by asynchronous motors, 
this is a very fair result. Inathree-phase central station put 
down by the same electrical company as long ago as 1892, 
at Bockenheim, near Frankfort, the power factor obtain- 
ing now is put at 0°55; but, as might be expected, there 


several individuals of different nationalities, but for all 
practical purposes may be credited to Messrs. John Watkin 
Brett and Jacob Brett. These gentlemen, who were brothers, 
natives of Bristol but resident in London, were men of much 
talent and scientific knowledge; but the younger, Jacob 
Brett, was more particularly distinguished for mechanical 
ingenuity. He had, for instance, obtained patents in con- 
nection with the atmospheric system of railway traction, that 
ignis fatuus of the forties. Mr. J. W. Brett possessed both 
means and much business capacity, the union of two such 
men being therefore especially likely to lead to valuable 
results. So early as 1845 they submitted to Sir Robert Peel, 
the Prime Minister, a ee Sane for ‘oceanic and sub- 
terranean inland electric telegraphs.’’ Mr. Jacob Brett had 
recently invented a printing telegraph, worked with one wire 
only, the letter to the Premier being printed by this machine. 
They were referred tothe Admiralty, and told that the Treasury 
could not take up the matter unless it was sanctioned by 
that august body. The French Government, however, with 
greater intelligence, took up the subject in a liberal spirit, 
and granted concessions in 1849, 1850, and 1851. These 
were all for ten years, and included sole landing rights, 
which could not be had on this side. A small company, the 
English Channel Submarine Telegraph Company, being 
formed in 1850, constructed a single wire cable, covered 
with gutta-percha half an inch thick, affixed in pieces 100 
yards long. The lengths of wire, which were of copper, 
14 B.W.G., were simply twisted together, soldered over, and 
covered with compressed gutta-percha laid on hot. The 
shore ends were laid in leaden pipes, the wire being 16 B.W.G., 
covered with cotton soaked in india-rubber solution. The 
cable was laid on August 23rd, 1850, by the Goliath, a Thames 
paddle tug of small size, H.M.S. Widgeon accompanying her 
over a route marked out with buoys. The shore ends ran 
from a horse-box in the South-Hastern Railway-yard at 
Dover to a bathing-machine on the beach at Cape Grisnez, 
and soon after to the lighthouse there. To the great dis- 
appointment of all, the insulation proved utterly imperfect. 
A few signals and letters were got through, but no intelligible 
messages. Necessarily, unprotected rubber could not stand 
the friction it would get on the sea bottom, and, in addition, 
a Boulogne fisherman caught it up with his trawl and cut a 





piece out! Leaden weights, every 100 yards, served to sink 
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the cable. This failure, however, showed the deficiencies f 
the original system, and led speedily to great improvements 
Nothing daunted, Messrs. Brett got a new concession in 
1850, but the position was only saved in time by the re 
sight of the late Mr. Thos, Russell Crampton, the well-known 
designer of trailing-driver single engines for Pett 
trains. The concession was to expire on October 1st 185). 
unless the line was then in working order. Mr, Cram ton 
not only designed the spiral wire sheathing so abeoleiets 
necessary, but raised the funds required and got the cable 
made, just in time to prevent the French rights expirin 
Lord de Mauley and Sir James Carmichael, Bart., also colaie 
him in financing the work. 

Mr. Crampton, assisted by Mr. C. J. Wollaston, surveyed 
the French coast early in September, 1851, Captain Bullock 
R.N., in her Majesty’s surveying vessel Fearless, accompan 
ing them, the spot fixed for landing the cable being near the 
village of Sangatte, about four miles south of Calais. On the 
English side the South Foreland was thought the most 
suitable place. In both places a sandy beach and the 
absence of anchorage ground for ships formed a desideratum, 
At the South Foreland the line was carried down a perpen. 
dicular shaft in the cliff to shore level, then outwards to the 
beach and buried in sand and shingle. Every facility was 
given by the French Government for connecting the 
Sangatte end with Calais, and so with Paris and the rest of 
the country. 

On Wednesday, September 17, 1851, the cable was com. 
pleted at the works of Wilkins and Weatherley, jp 
High-street, Wapping, the wires having been insulated else. 
where by the Gutta-percha Company. It was made in little 
more than three weeks, under the superintendence of Mr, 
Samuel Statham. R. 8. Newall and Co., of Gateshead 
tooka share in the manufacture, a patent of theirs for inserting 
acore of soft material in the centre of wire ropes for increasing 
flexibility being declared to be infringed by Mr. Crampton’s 
design for the submarine cable in question. As completed, 
the latter consisted of four copper wires, 16 B.W.G., each 
covered with two layers of gutta-percha, these being laid 
together, filled up between with Russian hemp saturated with 
a preparation of pitch and tallow. This was overlaid again 
with a series of hempen yarns, five or six in number, pre. 
pared with pitch and tallow as before. Finally came ten 
galvanised iron wires of No. 1 B.W.G., which were found 
extremely effective in protecting the conductors from the 
chafing which had so soon ruined the cable of 1850. The 
cable when finished presented a beautiful silvery appearance, 
in its coating of galvanised wire ; it was twenty-four miles in 
length and weighed about 180 tons. To test its completeness 
Mr. Wollaston fired a gun by a current sent through the 
whole coil of cable. The four wires, when cased in gutta- 
percha only, were each tested separately in the Regent's 
Canal, and found very satisfactory. 

At 4 a.m. on September 25th the vessels in charge of the 
cable arrived off Dover, and shortly proceeded to the South 
Foreland. On board the hulk Blazer, lent by the Admiralty 
and specially fitted up for receiving the cable, were Mr 
Jacob Brett, Messrs. Crampton, Wollaston, Barlow, and 
several French men of science. At 7 a.m. on a splendid 
sunny morning the shore end was landed, and the Blazer, 
towed by two tugs, and attended by a third and H.M.S. 
Fearless, proceeded to sea with her precious cargo. 

Laying the cable, however, proved not such an easy task. 
Besides lack of experience, the short time available prevented 
any really satisfactory method of paying out the cable being 
devised or applied. It simply passed over an iron bar placed 
across the hold of the vessel, and then out at one end through 
a semi-circular chock lined with iron, Brakes, worked by 
levers, were fitted on deck to control the rate of running out, 
From its weight the cable was inclined to run out much 
faster than was expected. The tugs also started at too high 
a rs the result being that the cable soon jammed, and 
eighteen yards of wire were stripped off. Probably this was 
only the sheathing, the damaged part being cut out, or 
allowed to sink unprotected. Anyhow, at 9 a.m., when five 
miles off shore, a feu de joie was fired from the extreme end 
of the coil of cable to the land. This kind of electrical 
cannonade was repeated from time to time, amid cheering 
from all concerned. Several telegraph instruments were 
attached to the shore end, and constant messages sent. By 
1 p.m. the vessels were out of sight, and at dark the Blazer 
anchored about 34 miles from the French coast, the communi- 
cation with England continuing perfect. About midway 
across, however, the Blazer had broken loose from her tugs, 
and drifted 14 miles before she could be re-attached to them. 
This circumstance, and the tugs themselves drifting some- 
what at the slow speed necessary, resulted in 24 miles of 
cable for an estimated distance of 21 miles, being found about 
a mile too little. The cable was, therefore, buoyed where it 
ended, and also about half a mile further out. Communica- 
tion with the shore was temporarily established by means of 
three gutta-percha covered wires, which were intended for 
the connection between Cape Sangatte and Calais. On 
September 26th and 27th the weather proved too rough for 
anything to be done, but on Sunday, the 28th, the completion 
was announced from the French side, reaching the South 
Foreland Lighthouse station at 6 p.m. Copies of the 
message, which was received on Brett’s printing instrument, 
were at once sent to the Queen and other distinguished 
persons, 

The valuable rights of the French concession were thus 
saved with only two days to spare, and they came near to 
being lost by the bad weather. A piece more cable had, of 
course, to be made, and spliced to the original portion. This 
was done, and by October 23rd the line was working between 
the South Foreland and Paris. It yet remained, however, to 
bring it on to Dover, some three miles. At 1030 a.m. on 
November 13th the last length of wire was brought beneath 
Dover Castle walls, and lowered to a temporary office of the 
Telegraph Company below the cliff. A mounted messenger 
took the telegrams on to the South-Eastern Railway Station. 
On the Duke of Wellington starting by the 2 p.m. train, a 
gun at the Castle was fired from Calais and one at Calais from 
Dover, whilst the quotations of the Paris Bourse were, to the 
great astonishment of everybody, known on the Stock 
Exchange during business hours. This cable remained in 
use many years with great success, though, by the process of 
bit by bit renewal, there is none of it now left. 








Tue Board of Trade have recently confirmed orders 
authorising the construction of light railways in the county of 
Derby, from Derby to Ashbourne ; in the county of Somerset, in 
the City and County Borough of Bath, and in the Rural District of 
Bath ; amending the Tanal Valley Light Railway Order, 1898 ; in 





the parish of Mitcham, in the Rural District of Croydon, in the 
county of Surrey. 











See Ss, ea a = 





Nov. 22, 1901 


THE ENGINEER 





531 


—_— 








—_~ 
RAILWAY MATTERS. 


opening day 8000 passengers were carried over 
Os pf. = p the Lity and South London Railway. Being 
Senay there were only eleven working hours, 


Permission has been obtained by the East Indian 
Railway to carry out a survey of a project for giving that railway 
‘ect access into the city of Agra by a new bridge over the Jumna 
= and a line forming a janction with the proposed new Agra- 
Delbi Chord Railway. 

WE understand that the London and North-Western 

‘way Company has just decided that the load of passenger 
pes ioe not exceed seventeen vehicles for one engine, and 
wy ohare seventeen vehicles are exceeded, as in heavy corridor 
capressel, two engines must be attached, 


4 new Bill which the North-Eastern Railway Company 
; promoting in Parliament is a comprehensive measure. The most 
oe enting points are the powers sought to join the main north line 
= dthe Blythand Tyne railway at Longbenton, and those which will 
woahle the Ponteland railway to be joined to the Blyth and Tyne 
line at Gosforth. 

Iv Roumania out of 454 locomotives on the standard 

ange railroads, at the beginning of 1900, 175 had been fitted for 
Furning petroleum residuum. During 1900 twenty-eight more 
engines were changed to oil burners. Most of these engines, how- 
ever, are so constructed that coal or wood, as well as oil, can be 
burned in them. 

Surveyors are planning out a route for a proposed new 
electric line between Toronto and Brockville, which is later to be 
extended on to Ottawa and Cornwall, The new railway will 
shorten the distance between Toronto and Kingston by thirty-five 
miles, Application is to be made to Parliament for a charter as 
goon as the surveys are completed. 


Tue first electric railway in France, with the excep- 
tion of a very short length cf line of the Compagnie d’Orleans, 
js now in operation between the new station of the Invalides, 
Paris, built by the Chemin de Fer de ]’Ouest, and the Normandy 
and Brittany lines of the company. The electric current, which is 
generated at Issy, is collected from a third rail. 


SHAREHOLDERS of the great railway companies viewed 
the return of the fog on last Saturday with increasing disfavour, 
while unfortunate passengers, some of whom took from 8 33 p.m. 
until shortly before 1 a.m. to travel from Slough to Paddington, 
expressed their annoyance in terms utterly unprintable. ‘I'o travel 
roughly 18} miles in 44 hours gives time for contemplation. 


Track elevation in Chicago is to be extended by the 
elevation of about four miles of lines, with 25°80 miles of track. 
This will include the Chicago, Milwaukee and St. Paul Railway 
from 40th to 51st Avenue, and the Chicago and Western Indiana 
Railway from Chicago and 46th Avenues to Milwaukee Avenue and 
Irving Park Boulevard, There will be twenty-seven subways. 


Tue average distance between the stations on the 
Boston Elevated Railroad is 0°6 mile, and in the subway one-fourth 
ofa mile. There are altogether eighteen stations, of which twelve 
are on the elevated portion and six in the subway. The most 
interesting of all the elevated stations is, undoubtedly, that at the 
north—the Sullivan-square station. In dimensions and scope it 
rivals a great railway terminal, 


Tue recent foggy weather in London has proved a boon 
to the tube railways. When locomotion on the surface was almost 
reduced to an impossibility, the trains on the Central London and 
City and South London were carrying largely increased loads, 
The former carried 140,000 persons, an increase on the daily 
average of 20,000, while the City and South London returns show 
an increase of 10,000 passengers, 


A Ten-HouR day for drivers and firemen went into 
effect on November lst on the New York Central Railway system. 
This supplants payment by the run, and will practically mean an 
increase in wages to the drivers and firemen of slow freight trains, 
who often consume more than ten hours on theirruns, And tothe 
men on other trains it means pay from the time the order is issued 
to report for duty, regardless of waits for the engine. 


Tue Argentine railway mileage has been nearly doubled 
in the last twelve years, and there is every indication that the 
increase will be relatively greater in the future, for the country is 
filling up, and railway accommodation is the first condition of its 
progress, This work has been carried out almost entirely by 
British capital, and the great bulk of the materials for building 
the lines, the rolling stock and stores, have been shipped from 
this country. 


Tur half-past seven South-Western express from 
Bournemouth to London on Friday morning last had a narrow 
escape from a serious accident. A bridge is being erected across 
the line at Eastleigh, and it is stated that a quantity of iron plates 
fell across the main line. The express ran into these, and the 
engine was considerably damaged, the axle-box being completely 
shattered. Some of the carriages were also slightly damaged, but 
the train fortunately did not leave the line, and no personal 
injuries are reported. 


Tue twenty-eight minutes past six p.m. corridor 
express train from Preston to Euston last Friday night ran into a 
coal train at the entrance of the London and North-Western 
station at Wigan. The coal train was clearing the points of a loop 
line at the station when the express cut its way through the 
wagons, six of which were piled up, and the coal strewn over the 
permanent way. The express engine was much damaged, and the 
line was blocked for a considerable time. After ninety minutes’ 
delay the y ger train r d its journey to Crewe. None of 
the passengers were hurt. 


Tue progress in the construction of the Lu-Han 
Railway, 2s the line projected to connect Pekin with Han-kau is 
called, is described in the last report of the Commissioner of 
Customs at the latter place, so far as the southern part of the line 
is concerned, The work was progressing rapidly in the earl 
months of last year, and then, owing to the troubles in No 
China, practically ceased for four months, The late autumn and 
winter months saw the work resumed and pushed forward vigor- 
ously, so that at the end of the year the track was ready for the 
rails as far as kilom. 125, and the embankment completed as far 
as kilom. 210. The rails were laid, and an engine running to 
kilom, 90. The work was advancing at the rate of about half a 
kilom, a day, and it is anticipated that Hsin-yang, 346 miles from 
Han-kau, will be reached by rail early next year. 


Tue Russian railway engineer, M. Yugovitch, has done 
Some good work in the Far East for the Russian Government, and 
he is now about to turn his attention to railway enterprise nearer 
home, Thus, he has asked the Government to allow him to con- 
struct a line of railway from one of the stations on the Siberian 
Riilway in the Government of Tomsk to Tashkend, the chief town 
and military head-quarters of Russian Central Asia. This projected 
line would be built via Barnaul, Semipalatinsk, and Verny, and it 
would be the shortest line of communication between Siberia and 
Russian Central Asia. M. —— is fully aware of the straitened 
condition of the Russian exc equer, and he has therefore offered 
to construct the line by raising private capital and without any 
roy on the part cf the Russian Government. The line would 

taken in a north-east direction from Tashkend, and it would 
run for a long distance more or less parallel to the western frontier 
of China, passing between Lake Balkash and Kuldja, 








NOTES AND MEMORANDA. 


THe drawings for the first-class battleship King 
Edward VII., which is to be built at Portsmouth, have been 
received by Mr, Yates, chief constructor at that yard. Sheis to 
have a displacement of 16,500 tons. 


THE two furnaces of the Dominion Iron and Steel Com- 
pany, Canada, now in operation, are producing 17,000 tons a 
month, and as a third has just been started and the fourth will be 
finished in a few weeks, it is said that the daily output of the plant 
will soon be 1500 tons. 


In the United States Navy Yard at Brooklyn electric 
motors have generally superseded the steam engines, The most 
extensive portion of the installation is in the carpenters’ shop, 
which is now said to be operated with one-third of the amount of 
coal formerly used—a remarkable saving. 


Tue plough is certainly the oldest and probably the 
simplest of agricultural implements, being represented among the 
hieroglyphics on the ancient tombs of Egypt, dating back more 
than 4000 years, As early as the year 1000 B.c. the plough 
was described by a Greek historian as consisting of a beam, a share, 
and handles, 


Wo -rramITE, or oxide of tungsten, deposits have been 
found in Arizona and Nevada, and at a few other localities. The 
ore has recently been discovered in the Black Hills of Dakota, the 
occurrence of which is described in a paper by Mr. J. D. Irving 
before the American Institute of Mining Engineers, This tungsten 
ore contains 61°0 per cent. of wolframite WO.. 


THERE was a serious deficiency of rain at Oxford during 
the month of October. The actual amount of rain measured was 
1'18in., fairly well distributed throughout the month ; the average 
fall for the month is 2°76in.; this leaves a deficit of 1°58in., and 
added to the previous deficit cf 0°92in., makes a total deficit of 
2°50in., or 12 per cent. on the thirty-five years’ average. 


Ir is calculated that about 1500 tons of sewage sludge 
are depositedin the river Clyde daily. During the ten years from 
1890 to 1900, there were dredged in the harbour and docks and 
rivers 19,296,563 cubic yards, of which 10,576,989 cubic yards were 
new material, and 8,719,574 cubic yards were judged to be deposit, 
or an average of 871,957 cubic yards per annum for deposit, 


On a straight and level stretch of road, known as the 
Ocean Parkway, New York, M. Fournier, the well-known French 
motor car driver, drove a 40 horse-power petrol car one mile in 
514 seconds last Saturday, or almost at a rate of seventy miles an 
hour. <A steam car of a well-known manufacture, with only 
44 horse-power engines, covered the same mile in 75 seconds. 


A rEcorD feat in armature winding is claimed to have 
been accomplished by the Niagara Falls Power Company recently, 
which re-wound a 5000 horse-power armature at the Fails power- 
house in five days. In order to attain this object in the required 
time, a double shift of ten men was kept working day and night. 
An interesting feature of the work was the use of a small electric 
motor to blow the blacksmiths’ forge, on which charcoal was 
burned. 


TureE furnaces of 500 electric horse-power are said to 
have been erected in the valley of Camonica, Northern Italy, for 
the manufacture of pig iron under the Stassano patent. The 
furnaces in general outlines resemble cupola furnaces using coke, 
their special features being apparent in the provision made for 
supplying electric current and in the electrodes placed at the 
bottom of the boshes, To obtain a ton—metric— of metal, 3000 
horse-power hours are required, which costs about 18f. 


Tue Admiralty have sanctioned another series of com- 
petitive steam trials of the cruisers Hyacinth and Minerva at 
Devonport. According to the Standard, their propellers are to be 
removed, and their engines worked at the lowest power to the 
highest, that the Special Boiler Committee may test the friction of 
the machinery. The propellers will then be replaced, and the 
cruisers in company run a series of trials at various speeds on the 
twenty-eight mile deep-sea course off the Cornish coast, 


Tue shipbuilding industry in the United States, exclu- 
sive of navy yards, according toa [ preeor a report of the census 
bureau, issued recently, had a total invested capital of £15,339,930 
in 1900, This is an increase of 181 per cent. since 1890. The 
value of products, including custom work and repairing, was 
£14,690,000, an increase of almost 93 per cent. There were 1083 
establishments and 46,121 wage earners, with total wages of 
£4,877,000 ; miscellaneous expenses, £716,451, and cost of materials 
used £6,606,000. 


Ir is stated that the turf or peat beds of the German 
Empire cover an area of 4,942,000 acres, and it has been deemed a 
reproach to German science that with such a wealth of material 
the people should suffer for want of fuel. Great progress has been 
aie in the manufacture and use of briquettes from brown coal or 
lignite, held together by a matrix of bitumen, either developed in 
the material itself by heating, or added as a by-product of gas and 
coke manufacture. These briquettes will sell in Berlin for from 
8s, to 103, per thousand, 


At a meeting this week of employers and workmen 
engaged in the metal trades of Birmingham and district it was 
decided to terminate the alliance, which has existed for the past 
five years. Between 4000 and 5000 men are affected. The 5 por 
cent. bonus which the men are at present receiving is to be the 
subject of further consideration. The alliance has never been very 
successful, owing to several of the largest firms of metal rollers 
declining to join. The decision to terminats it was taken on the 
initiative of employers, many of whom were dissatisfied with it. 


Tue report on the composition and quality of daily 
samples of the water supplied to London for the month ended 
October last, by Sir W. Crookes and Professor Dewar, states that 
of 216 samples examined during the month, all were found to be 
clear, bright, and well filtered. Of 482 samples of impounded 
and filtered water supplied to London, and examined terio- 
logically during the past month, 28 samples, or 5°8 per cent., 
were sterile. Only one sample contained more than 150 microbes, 
while only seven samples, or 1°4 per cent., contained more than 
100 microbes per c.c, 


A NEW gunpowder is the latest invention. It is said 
to have been made by a private firm, and the Belgian Government 
has just appointed some officers of the army to experiment with it. 
According to their statement, says a Morning Post correspondent, 
this powder is insensible to shocks, even those of bullets; it 
remains unchanged in spite of dampness, frost, or heat. It is even 
asserted that when in contact with fire it burns without detonation. 
The inventor claims that it is invaluable for coal mines, as the 
degree of heat created by its explosion is inferior to the one at 
a catches fire. Its strength is said to be con- 
siderable. 


A writer in Nature points out the advantage that 
would be gained by the use of magnetic iron ore as a material for 
concrete blocks. He points out that if magnetite is used instead of 
ordinary rock in the shape of fragments, and magnetic sand or 
ilmenite sand instead of common sea sand, concrete blocks can be 
obtained which have all the strength of the ordinary concrete 
blocks, and which weigh, when immersed in water, exactly twice 
as much as the ordinary blocks, Such an increase in weight 
makes the magnetic blocks far superior as regards resistance to the 
waves, Work constructed with magnetic blocks will stand when 
other work will be destroyed. 





MISCELLANEA. 


A Barrow telegram states that the remaining four 
submarines building there will be launched before the end of the 
year. 


Tue Town Clerk of Pwllheli has received official intima- 
tion of a Government grant of £17,500 towards the projected 
harbour schcme at Pwllheli, 


Over 150 motor cars took part in the annual run of 
the Automobile Club to Southsea on Saturday last. Most of the 
cars reached their destination early in the evening. 


Ir is reported that the German Government intends to 
make a large increase on the present duty charged on imported 
— machines, most of which are bought in England and 

merica. 


A DENSE fog was experienced in Chicago this week, and 
was the cause of numerous collisions and loss of life on the elevated 
railways, 1t would appear that the Americans have still something 
to.learn in the way of fog signalling, 


THE University College of Sheffield, founded by the 
late Mark Firth, having proved inadequate to the needs of the 
neighbourhood, is to be removed to an enlarged site and greatly 
extended, at an estimated cost of £90,(00. 


Tue chain makers of the Pittsburgh district went on 
strike some little time ago for an advance cf wages ranging from 
20 to 50 per cent. Needless to state the demand was refused, and 
the men accepted an average advance of about 5 per cent. 


Tue Cape Railway Commissioner, Sir Charles Elliott, 
has sent a telegraphic message, with regard to the reported pur- 
chases of large quantities of rolling stock from non-British manu- 
facturers, that his total purchases and orders from America do not 
exceed £500, 


Tue Oceanic Steamship Company has notified the 
directors of the New York Central and Hudson River Railway from 
San Francisco that the British Postmaster-General has definitely 
adopted the trans-A merican route for the Australasian mails instead 
of the Suez Canal route. 


In the Pinkston Electric Power Station, Glasgow, on 
Tuesday, John Stannage, a labourer, was killed by inadvertently 
catching hold of a bar connected with a high-tension switchboard 
which was heavily charged with electricity. His hands were almost 
burnt away, and one side of his head was bared to the bone. 


THE Port Commissioners are considering the question 
of the construction of a dry dock for Rangoon. The Government 
have been asked for plans, specifications, and estimates of one of 
the most recently constructed dry docks at Chatham, and whether 
in a matter which is of imperial importance they would assist 
financially. The Lords of the British Admiralty object to guaran- 
teeing any financial aid. 


Tue hop growers of Kent will not be pleased with 
municipal competition. We learn that the Tunbridge Wells Cor- 
poration have commenced to grow hops, As an experiment, last 
summer the Corporation cultivated 11} acres of hops on one of 
their farms. The crop was, considering the season, a remarkably 
good one, and has been sold for £520. This sum is 103, a pocket 
more than any other grower in the district has realised. 


On Monday as some coal trimmers were about to 
resume the loading of a cargo of coal on board the French barque 
Saint Anne, of St. Nazaire, lying in East Dock, Swansea, a violent 
explosion of gas occurred. The mate and two trimmers were 
slightly injured, and some damage was done to the ship. It is 
supposed that the gas had generated during the cessaticn of work 
over Sunday, the principal part of the cargo having been shipped 
on Saturday, only about 50 tons more being required. 


At the last sitting of the Danish Parliament 3,000,000 kr. 
were voted for the acquisition of new rolling stock. Several local 
and foreign firms tendered, but the lowest were by some Munich 
and Cassel works. The Munich works secured orders for five 
express engines, and the Cassel works for five goods engines, at 
42,000 kr. per engine. The Cassel firm has also undertaken to 
supply five tenders at 18,000 kr. per engine. The lowest Danish 
tender was 120,000 kr. in excess of those by the German firms. 


A TELEGRAM from Malta states that the Court of 
Inquiry formed to investigate the cause of the premature explo- 
sion of a cartridge during gun practice on board H.M. Royal 
Sovereign has ascertained, without doubt, that the breech-screw 
of the gun was by some means prematurely swung to before the 
operation was concluded of inserting the safety arrangement, 
which should prevent such an accident occurring when inserting 
a new striker. This was being done on the occasion of the 
present accident owing to a miss-fire, 


Tue New York correspondent of the Standard reports 
that General Wheeler is promoting a company to make a new gun. 
The invention consists in the provision of a small hole in the bore, 
near the muzzle. Through the hole, after the projectile passes it 
and before it leaves the muzzle, gases pass into the tube, which 
are conducted to the breech, where they neutralise the recoil. 
The principle is said to be equally applicable to large and small 
guns. The idea of taking gases from a forward part of the barrel 
is by no means new. It is the basis of the Hotchkiss rifie calibre 
automatic gun. 


A pexspatcH has been received at the Foreign-office 
from H.M. Consul at Thorshavn, reporting that some engineers 
and labourers had arrived at Suderié, the southernmost of the 
Faroe Islands, with plant for developing certain coal beds on that 
island. The Sociéte miniére des Iles Férie owns a concession 
for the development of coal, copper, and iron mines in the Faroe 
Islands, especially for the islands of Nolsié and Suderii. Their 
intention is stated to be to use the inferior. qualities of coal found 
in the island for working the other minerals, and to export the 
superior qualities of coal. 


TuE substitution of steel for wood in the construction 
of agricultural machines and implements has contributed in no 
small degree to the expanion of the steel industry in the United 
States. Twenty years ago the frames and wheels of harvesters, 
and most of the wheels used on implements, were made of wood, as 
well as cultivator beams, harrow frames, and a multitude of parts 
of implements and machines. The change from wood to steel 
occurred, for the greater part, in the ten years from 1880 to 1890, 
but it is still going on, the tendency of the day being to eliminate 
wood entirely in this industry. 


Locomotive drivers and firemen in France are scarcely 
meeting the benevolent attitude which the present so-called 
socialistic Government might have been supposed to have shown 
to such a popular body of railway men. ‘I'he Government’s com- 
mission for the legislation on their working hours would not con- 
cede a limit less than ninety hours per ten days, with a maximum 
of ten hours between every two rest days. M. Berteaux opposed 
this with a maximum limit of ten hours in every twenty-four 
hours, contending that the ‘‘average” system proposed did not 
ensure a fair and equal subdivision of the working hours, and so 
safeguard the public against the old danger of long shifts. The 
supplementary cost to the Budget need not exceed seven million 
francs, This the Financial Minister contradicted, saying it would 
cost sixty millions annually for the reform. Finally the Cabinet 
was completely beaten by the Chamber, and asked to sustain in 
the briefest delay before the Senate the new law which the Cabinet 
had opposed with such extreme energy. 
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FOREIGN AGENTS FOR SALE OF THE ENGINEER. 


—GEROLD anv Oo., Vienna. 
a F. A. Brocxnaus, 7, Kumpfgasse, Vienna A 
OHINA.—K&LLY AND Waxsu, Limirep, Shanghai and Hong Kong. 
FRANCE.—Bovveau AND CHEVILLET, Rue dela Banqué, Paris. 
GERMANY.—ASHER AND Co., 5, Unter den Linden, Berlin. 
A. TwurTmuver, Leipsic; F. A. Brocknavs, Leipsie. 
INDIA.—A. J. CoMBRIDGE AND Co., Railway Bookstalls, Bombay. 
ITALY.—LOmSCHER AND Co., 307, Corso, Rome ; Bocca Frurus, Turin. 
JAPAN.—K&LLY AND Watsa, Liuitep, Yokohama. 
gz. P. Marvy AND Co., 14, Nihonbashi Tori Banchomée, Tokyo. 
RUSSIA.—O. RickER, 1h, Nevsky Prospect, 8t. Petersburg. 
§, AFRIOCA.—GorDoN AND Gorcn, Long-street, Capetown. 
R. A. THomPson AND Co., 38, Loop-street, Capetown. 
J. O. Jura & Co., Capetown, Port Blizabeth, & Johannesburg. 
AUSTRABIA.—Gorpon anp Gorcn, Melbourne, Sydney, and Brisbane. 
R. A. THoMPsON AND Co., 180, Pitt-street, Bydney; Mel- 
bourne, Adelaide, and Brisbane. 
TURNER AND HenpERSON, Hunt-street, Sydney. 
NEW ZEABAND.—Uprow anv Co., Auckland ; Craio J. W., Napier. 
QANADA.—MonTREAL News Co., 386 and 388, St. James-street, Montreal. 
Toronto News Co., 42, Yonge-street, Toronto. 
UNITED STATES OF AMERICA.—IwrenwatTionaL News Co., 88 & 85, 
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REPLIES. 


Sruprwt.—You can obtain the information you require from Mr. Bryan 
Donkin, The Mount, Wray Park, Reigate. 

C. F.—We presume you do not want to have the driver fined or dismissed 
by the company ; consequently we decline to publish your letter. 

A. E. G.—Your letter ought to be addressed to the editor of the journal 
you criticise, calling his attention to the mistake, and not adaressed 
to us. 

W. R. (Collingbourne Ducis).—You will almost certainly find the case 
you mention reported in the Law Times, Bream’s-buildings, Chancery- 
lane, 5 

J. C. W. (Hampstead).—If you care to submit your idea to us in confid- 
ence we shall be happy to give you our advice as to the further course 
you ought to pursue. 

T. V. (Copthall-buildings) —Consult ‘Metals: Their Properties and 
Treatmeut,” by Huntingdon and McMillan, published by Longmans, 
Green and Co., and ‘‘ Metalliferous Minerals and Mining,” by Davies, 
published by Crosby Lock wood and Son. 

J. E. anv S. 8. (Cannon-street).—There is no such thing in existence as 
a general treatise on furnaces. Each particular kind of furnace is 
dealt with specially, as blast furnaces in treatises on metallurgy, boiler 
furnaces in treatises on the steam engine, and so on. 

G. A. H.—So far as we are aware, there is no hand-book on hot air 
by engines. ‘lhere is a very large book on ** Gas and Hot Air Engines,” 
Hourse. The first part is out of date, the latter in the main holds good. 
Prof. Ewixg read a paper before the Institution of Civil Engineers, 
which is excellent. You could perhaps obtain a copy by writing to 
the secretary. Also see Rankine on ‘‘The Steam Engine and other 
Prime Movers.” 








MEETINGS NEXT WEEK. 


Tue InetITUTION oF CiviL ENcIngERs.—Tuesday, November 26th, at 
8 p.m. Paper to be discussed, ‘‘Train Resistance,” by John A. S. 
Aspinall, M. Inst. C.E. 


City or Loypon CoLircr Scrence Socrety.—Wednesday, November 
27th. at 7.30 pm. Paper, ‘‘ Narrow Gauge Light Kailways of Heavy 
Traffic Capacity,” by Mr. E. R. Calthrop M I.M.K. 


Society or Arts.—Monday, November 25th, at 8 p.m. Cantor Lec- 
tures. First Lecture on ‘The Chemistry of Confectioners’ Materials and 
Processes,” by William Jago, F.C.8S, F.I C.—Wednesday, November 
27th, at8 pm. Ordinary meeting. Paper, ‘‘ Leather for Bookbinding,” 
by J. Gordon Parker, Ph.D, Director of the Iondon Leather Industries 
Research Laboratories. 








DEATH. 
On the 17th inst, at 58, Manor-place, Edinburgh, ALEXANDER 
Henperson Lex, civil engineer, last surviving son of the late Very Rev. 
Principal Lee, of Edinburgh University. 
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GOVERNMENT INTERFERENCE WITH TRADE. 


Tue defeat of the Home-office in the Pottery Arbitra- 
tion case is a timely protest against the mischievous 
meddling of a party of so-called philanthropists. Into 
the particulars of this arbitration it is not necessary to 
go very deeply. Workers in the pottery districts of the 
Midlands suffered from lead poisoning, the lead being 
contained in the glaze into which the “ biscuit’ ware is 
dipped, firing melting the glaze into a glass which covers 
theclay. An agitation was set on foot, and aninquiry took 
place as far back as 1893. Little was done, however, until 
1898, when the cry of the alarmist was heard once more. 
As a result the Home-office formulated certain rules for 
the regulation of the Potteries. The manufacturers pro- 
tested that the carrying out of the rules was inconsistent 
with the carrying on of the trade. Already foreign 
competition told heavily against the English manufac- 
turer. If the Home-office had its way, the industry would 
be killed. It goes without saying that the humanitarians’ 
reply was, ‘‘so much the better.’ No trade dangerous to 
life should be permitted to exist. Fortunately, there are 
some individuals in high official positions who possess a 
good deal of common sense. Without going into chemical 
details, we may say that the climax was reached when, 
on the report of Professor Thorpe and Dr. Oliver, re- 
commending that the use of raw lead should be abso- 
lutely prohibited, the manufacturers agreed that they 
would try “ fritting”’ it. The trial has taken place, with 
failure as a result. The Home-office, however, insisted 
that not only should the lead be ‘‘fritted,” but that 
the glaze should have a certain definite chemical com- 
position. Thereupon the manufacturers turned at bay 
and demanded arbitration under the Factory Acts. They 
got what they asked for, Lord James being the umpire, 
assisted by four others representing plaintiff and defen- 
dant. The result is that, after hearing only part of the 
rebutting evidence, Lord James decided on consultation 
with the four umpires, to adjourn the consideration of 
the rules for eighteen months. Practically, the breakdown 
of the Government is complete. The whole inquiry is 
shelved. There were three rules in dispute. Two of 
these referred to the glaze, and were opposed by 
the masters; the third involved a medical exami- 
nation of the men once a month, and was opposed 
by them. 

The essence of the matter was touched by Lord James 
when he said that while it is the duty of the State to 
protect workpeople from avoidable injury to health and 
danger to life, it is not less a duty to see that industries 
are not crippled or endangered by excessive restrictions. 
The latter fact appears to be continuously forgotten. It 





is often said that France and Germany and Austria are 
police-ridden ; that the State interferes continually in all 
the relations of life. But there is actually no parallel 
whatever for the interference of the Government of this 
country in trading operations. Here it is invariably and 
without exception against the trader; abroad it is 
uniformly on his side. A little acquaintance with what 
takes place on the Continent will serve to show that the 
police interference of which so much capital is sometimes 
made, is mainly with the social life of the individual. 
He is not pursued into the factory, the ship, or the work- 
shop. It is indisputable that the restrictions laid upon 
various branches of manufacture in this country handicap 
the nation in its competition with the foreigner. We do 
not think that this statement is ever disputed by those 
who most favour State interference. Indeed, they 
quietly admit that it is better that women, for 
instance, should starve than work during arbitrarily pro- 
hibited hours ; and that Englishmen should suffer em- 
ployment to pass into the hands of the foreigner rather 
than run any risk whatever of disease or death. The 
tendency of late years has been to accentuate the desire for 
absolute safety and the elimination of every form of hard- 
ship. We appear to be rapidly drifting toward the position 
taken by the young countess who mourned because she 
understood that there were thousands of people in the 
world who had to drink beer which she hated, instead of 
champagne, which she loved. History tells us that when 
nations became too self-indulgent they fell before those 
of sterner mould. We have no longer the fierce barbarian 
to fear; but nations can perish otherwise than by the 
sword. Itis well. we think, that account was taken of 
the present position. There are numerous trades and 
manufactures carried on which are not eminently healthy. 
There are notoriously dangerous avocations. Is the 
nation, speaking with the voice of Parliament, prepared 
to say that these trades, businesses, and avocations 
must either be wholly abandoned or else carried on 
under ruinous commercial conditions? We have seen 
what has taken place in the Pottery districts. A dozen 
other industries might be cited. Let us take one or 
two. A certain number of lives are lost every year 
on our railways. Are experimental innovations to be 
introduced with the intention of preventing this loss 
of life at a cost of millions of money at the 
very time when profits have nearly vanished and 
the traders are crying out for a diminution in rates? 
It is a matter of common knowledge that the Merchant 
Shipping Acts press so heavily on the shipowner in this 
country that he cannot pay his way if freights fall below 
a certain point. At this moment it seems by no means 
improbable that the greater part of that vast ocean- 
carrying trade which we have so long enjoyed will pass 
out of our hands into those of men who can carry on 
their operations unhampered by the restrictions which 
burthen our own shipowners. Is this desirable? Is it 
really in the end the most humane policy that we could 
pursue ? 

There is manifest a tendency in the Press, in Parlia- 
ment, in public utterances, to magnify the value of life 
to an extent which augurs ill for the courage and manful- 
ness of the nation. We move in fear lest an individual 
should be hurt in the tip of one of his fingers. The 
disgust aroused by a mawkish sentimentality has evoked 
its antithesis in praise of war. Indeed, it is mental 
tonic to turn from the proceedings of the Home- 
office to the story of the doings of our troops in South 
Africa. The memory of Nelson is yet green. There 
are happily those among us who can understand that 
there are men and women in Britain who are quite pre- 
pared to do their duty without whining about the risks 
run. It is time, we think, that the facts should be 
faced, and men should consider whether or not the 
point has been reached beyond which it is wholly im- 
politic for the Government to interfere by restrictions 
on the operations of the manufacturer. The trade in 
cotton cloth or calico produced in this country, for 
instance, represents one of our most important 
industries. It gives employment to thousands of 
persons. It is impossible to weave this cloth except 
in a damp, warm atmosphere. The weaving sheds 
have to be “steamed.” Not long since a determined 
attempt was made to induce the then Government to 
make enactments which would have rendered this steam- 
ing illegal, on the ground that the conditions under 
which the weavers worked were unwholesome. For- 
tunately the utter ruin of the trade was averted. 
At every turn we see the philanthropist interfer- 
ing and doing what in him lies to ruin a trade in 
order to avoid an infinitesimal risk. The result of 
a continued agitation of this kind will be just the 
opposite of what those desire who carry it on. There 
will be a reaction in favour of leaving trade to take care 
of itself and make the best bargains it can. The result 
might readily become regrettable. We are very far from 
desiring that no thought should be given to the well- 
being of our factory hands. But we want to see the 
interference of Government based on a thoroughly com- 
prehensive acquaintance with the commercial position of 
the trade interfered with. Professor Thorpe, for example, 
reports as a chemist of eminence. His instructions are 
to ascertain, firstly, if lead poisoning takes place; and 
secondly, to say how it may be avoided. There his duty 
begins and ends. But it is the duty of the Government 
to ascertain whether his recommendations are consistent 
with the carrying on of the trade in the face of foreign 
competition. It may be that a trade is so dangerous 
that it ought not to be carried on at all. It does not 
appear, however, that such a trade exists. The action 
of the Government should be confined to the discovery 
of the precautions which should be taken to save life, and 
the enforcement of those which it has been ascertained 
will not unduly hamper trade. Thus the compul- 
sory use of fans in the needle grinding trade was a 
strictly legitimate exercise of parliamentary authority, 
because the fans, the use of which was stoutly resisted by 
the grinders, are no hindrance to trade, but rather a help. 








534 


THE ENGINEER 


Nov. 22, 1901 





——$—$—— 





What we complain of is, not interference, but a 
wholly unintelligent interference, based on the pre- 
sumption that the British manufacturer must be wrong 
—a most destructive and insane theory. We ask for 
nothing more than the observance of the principle laid 
down in his judgment by Lord James in the following 
weighty words :—‘ The State has taken upon itself the 
duty of interference with trades that are dangerous, mean- 
ing by ‘dangerous’ trades those that are destructive of 
life and injurious to health ; and it was in the performance 
of this very important duty that these rules have been 
framed. On the other hand, the Home-oftice, represent- 
ing the State, will recognise that such interference with 
the trade of this country must be regulated and controlled 
by considerations of a grave character. Inter- 
ference with trade which is a trade of the country, and 
which affects our community as a whole, should not take 
place if it can be avoided.” 


THE BALANCING OF LOCOMOTIVES. 

At the meeting of the Institution of Mechanical En- 
gineers, held on Friday, the 15th instant, a paper by 
Professor W. E. Dalby, on “ The Balancing of Loco- 
motives,” was brought forward. We use the word ad- 
visedly; for the author did not read more than a 
small portion of it, instead embodying its substance 
in a species of lecture, illustrated by models. As 
will be seen from page 523, what followed is best 
described as “talk.” There was no discussion in the 
proper sense of the word ; but several people said things 
and expressed themselves more or less interested in the 
subject inhand. The general impression left was that no 
one present knew much about the theory of the subject ; 
or, at least, not enough to criticise or praise Professor 
Dalby’s paper to any good purpose. All this was the less 
important that the paper really only possessed an academic 
interest. Locomotives are balanced according to very 
well-known rules; and we do not think that Professor 


Dalby’s well-intentioned attempt to give the drawing’ 


offices of our railway shops assistance will prove of very 
much service, or be appreciated as it deserves. 

The balancing of locomotives is, however, regarded 
even from the academic point of view, very interesting. 
The problems involved are exceedingly complicated, and 
have been treated at various times and by various persons 
in various ways. So far as we are aware, the late Daniel 
Kinnear Clark was the first man to fit a balance weight in- 
to a driving wheelrim. He had to do with certain outside- 
cylinder engines, which got the name of ‘ Boxers,” from 
the way in which their leading ends moved or beat 
to and fro across the track as they ran. Clark 
greatly reduced the vibration by the use of balance 
weights. He arrived at the proper amount by 
direct experiment. He slung an engine by four 
chains, one at each corner, from the roof of the shop. 
Proper keeps were fitted to the axle-boxes to retain them 
in their places. Pencils were fixed to the buffer beams, 
and sheets of paper placed in contact with the pencils. 
Steam was got up, and the engines made to revolve the 
Cr.v:ng wheels at various speeds. The pencils drew ovals 
on the paper. By adding temporary weights to the wheels 
the ovals were gradually reduced to points. The engine 
no longer ‘‘ boxed.” It is proper to say that Bury, Curtis, 
and Kennedy certainly fitted balance weights to the cast 
iron hubs of driving wheels as far back as 1856, and 
perhaps before that date. For along time the standard 
mathematical investigation of the subject was Makinson’s 
paper “On the Internal Disturbing Forces in the 
Locomotive Engine,” read some thirty years ago before 
the Institution of Civil Engineers. We do not know 
that anything better has ever been produced. Leaving the 
historical aspect of the question, however, we return to 
Professor Dalby’s paper. We have said that the sub- 
ject is complex in the extreme; far more complex, we 
venture to say, than Professor Dalby apparently thinks. 
Indeed, we can point to two, as we think, prominent 
examples of his lack of appreciation of some of the 
elements of the problem. One is, that he has entirely 
omitted all reference to the momentum and inertia of the 
wheels themselves, apart from the balance weights. He 
treats the wheels precisely as if points in them revolved 
in circles, whereas every particle describes a curved 
path, that of the particles in the wheel tread 
being cycloids. He forgets that the molecules in 
the flange are always moving backward when at the 
lowest point; and, finally, he has failed to understand how 
it is that a locomotive is propelled. Thus, for example, 
he writes in Article 13, ‘‘ Slipping”’: ‘The driving wheels 
tend to slip when the turning effort on the crank axle is 
equal to the couple resisting slipping. The forces of this 
latter couple are the friction at the rail and the equal 
parallel and opposite tractive force at the driving horns.” 
Obviously, Professor Dalby thinks that a locomotive is 
propelled solely by a thrust exercised on the leading driving 
horn. That is true for only one half a revolution. During 
the other half revolution the axle-box is forced against 
the back horn and resists the advance of the engine, which 
is then effected by the pressure of steam on the front 
cylinder cover. The proposition that the engine is uni- 
formly propelled bya forward thrust on the axle-box could 
only be true if the engine had vertical cylinders. 

It is difficult to deal with a subject so large in anything 
like a comprehensive way, and we know that in writing 
about it at all we leave ourselves open to the accusation 
that we have omitted to consider this, that, and the 
other factor. We must accept the risk, and say what 
we think ought to be said, with as much care as we 
can to omit nothing of consequence. So much premised, 
let us consider what it is balance weights are intended 
to do, and the way in which they do it. It is quite 
unnecessary to use mathematics or employ figures. If 
we will bear in mind the connection, and the want of 
apparent connection between certain things, we shall 
find much that seems paradoxical and puzzling enough 
to make us doubt whether the whole problem 





of the internal disturbing forces in a locomotive 
admits of being solved by any reasonably simple mathe- 
matical method. Let us suppose, to simplify matters, 
conditions not very far removed from those obtaining in 
practice. We have a perfectly smooth, level track, and 
on it run six wheels, truly cylindrical, which support, by 
means of axle-boxes and springs, a heavy vehicle. We 
may run the vehicle at any speed we please, and it will 
have no oscillations of any kind. As the roadway is quite 
true, the path of the axle centres in space will be in a 
straight line. No external disturbing force will act on the 
vehicle. As the wheels are quite symmetrical, and in 
perfect balance, they will cause no disturbance. Let, 
now, the wheels, or any of them, be out of balance, and 
see what will occur. It ought to be clear that, so 
long as the wheels do not lift from the rails, there 
can be no up-and-down oscillations produced in the 
carriage. The rail surface being a dead level, and 
the truly cylindrical wheel always in contact with the 
rail, the path of the axle centres must also be a dead 
level, and so will be that of every point in the carriage 
body. In so far, then, want of balance in the revolving 
masses cannot impart a jumping up-and-down motion to 
the vehicle. It is necessary to insist on this, because, in 
point of fact, it is very constantly overlooked; and we 
have heard it argued that unless railway carriage wheels 
are carefully balanced they will make the carriage 
jump up and down, and to prove this the jumping of a pair 
of unbalanced wheels in the balancing machine is pointed 
to triumphantly. What really requires to be balanced 
is the fore-and-aft thrust in the axle-box. We are not 
now speaking of locomotives. If both wheels are out of 
balancein thesame direction the effect will be to add to and 
diminish the resistance of the vehicle at each revolution. 
If they are out of balance in opposite senses, then the 
tendency will be to set up a cross action in the vehicle, 
one side being urged forward, while the other is pulled 
back at each revolution alternately, and this will occasion 
a cross oscillation in the vehicle which may assume very 
serious proportions. There is yet another effect to be 
considered which has nothing to do with centrifugal force. 
If any of our readers will roll a napkin ring, heavier at 
one side than the other, along a table, he will see at a 
glance to what we refer. The ring will not roll steadily 
but by jerks, which in a railway wheel would tend to 
impart disagreeable longitudinal oscillations to the vehicle. 
All the effects we have named are, however, modified by 
the inertia and momentum and gyroscopic action of the 
wheels, in a way that will, we feel sure, be obvious to 
anyone taking the trouble to think the question out. 

It must not be forgotten that so longas the weights put 
into an engine or a carriage wheel are only sufficient to 
put the revolving mass of the crank shaft and wheels as 
a whole in balance, there can be no variation in pressure 
on the rails due to centrifugal force. In other words, the 
centre of gravity of the whole mass will fall precisely in 
a line passing through the centre on which the axle was 
turned in the lathe. Much has been written about 
‘hammer action,” and Professor Dalby has said some- 
thing about it. But it must be carefully borne in mind 
that nothing of the kind can be brought about by the 
action of balance weights in the rim which only suffice to 
counterweight the cranks and excentrics. Professor 
Dalby gives a diagram—see page 523—in his paper, which 
shows the variation in the load on the rails brought about 
by a balance weight. This has nothing whatever to do 
with the counterweights for the cranks and excentrics. 
On this fact Professor Dalby very properly insists. The 
so-called hammer blow, or variation of pressure on the 
rail, is due to what is called improperly ‘“ balancing the 
reciprocating masses.” A_ revolving weight cannot 
balance a piston moving horizontally. The weights used 
are, properly speaking, compensating weights ; and they 
are, as a rule, made equal to two-thirds of the weight of 
the reciprocating parts. As to the theory of their action 
commonly set forth, it is proper to state that it is by no 
means clear that it is altogether consistent with the facts. 
More than doubt has been cast upon it in the United 
States. It was not generally accepted by those who spoke 
on Friday night. It would, however, prolong this article 
too much to proceed to discuss the merits of the question 
now. We hope to return to the subject. It must 
suffice to point out, first, that when the reciprocating 
parts have been wholly balanced the result has been a 
most unsteady engine. It has been found that, on the 
whole, the best results are got when only two-thirds of 
the weight of the reciprocating masses has been compen- 
sated. It has been found that engines do very fairly 
well when nothing is compensated but the weight of the 
big end and first foot of the length of the connecting- 
rod. It has been found that the effect of the hammer 
blow is not directly under the balance weight. 

Here for the moment we must leave this question. 
Possibly some of those who were not able to be present 
and take part in the discussion on Friday night may be 
disposed to say something in our correspondence pages. 
There is plenty of room, we can assure them, for dis- 
cussion, and it is desirable that all that can be known 
about the matter should be known. 


THE STANDARDISING OF STEEL SECTIONS, 


Tue advantages attending the standardising of designs 
and patterns have of late occupied much attention. It 
has been alleged, among other things, that the Americans 
are beating us in certain industries because they have 
standardised where we have failed to doso. We are told 
that in the matter of locomotive engines, for instance, they 
are able to tender at lower rates and for more speedy 
delivery than ourselves because they have adopted 
standard types and patterns which are suitable for the 
work to be done, and can be cheaply supplied in conse- 
quence of being produced in large numbers which are all 
alike. This is, however, but one aspect of standardisation, 
although undoubtedly a very important one. The form 
to which attention is now more particularly invited has 
to do with the manufactured steel materials out of which 





some land and nearly all floating structures are constructed, 
For purposes of convenience we will consider the materials 
used in shipbuilding, as what applies to them will hold 
good, in principle at least, for all other steel structures, 
The components of a steel ship include angles, tee bars 
bulb plates, bulb tees, bulb angles, channels, and zed 
sections, besides rounds, half rounds, tubes, and flat bars, 
For mercantile ships built in this country the sizes and 
proportions of these several sections are practically fixed 
by the rules of Lloyd’s Register of Shipping, the manu. 
facturs’ rolls having been cut in accordance with the 
well-understood requirements of that society. No diffi. 
culty is therefore found in this country in obtaining al] 
the sections ordinarily used in a shipbuilding yard. The 
steel maker who lays himself out to supply bulb angles, 
bulb tees, channels, or zed bars, takes care to roll just 
the sizes and forms of section which are in common 
demand. Some make a speciality of one form of section, 
and some of another. Some roll large channels, and 
some roll none at all, but confine their attention to, say, 
angles, tees, or rounds. From one or another marufac. 
turer’s book of patterns the shipbuilder is able to get all 
the materials required for any ship he may be about to 
build. So that, to all intents and purposes, the stand- 
ardisation of ship sections is already accomplished in 
this country. This did not come about by accident, but 
rather by the makers first conferring with Lloyd’s sur. 
veyors, and then cutting their rolls so as to make the 
sections agreed upon. The same has happened ia re- 
gard to the lengths, breadths, and thickness of plates, 
Shipbuilders ask to have plates rolled to twentieths 
of an inch, and itis done. They bargain for certain out- 
side Jimits of length and breadth, and they get them. 
But during recent years the operations of Lloyd's 
Register were extended largely into other countries; 
notably America, Germany, France, Norway, and Italy, 
In America only a small proportion of the steel material 
which is manufactured goes into the shipyards, the great 
bulk being used in the construction of the monster “ sky- 
scraping” buildings which now abound in the large cities, 
such as New York, Chicago, Boston, &c. Hence, up to tke 


‘present a large proportion of the steel sections used by the 


shipbuilders in the United States have been taken from the 
house architect’s pattern-book, and are not such suitable 
forms for ship construction as those produced in this coun- 
try. They are, however, made to the inch unit of measure- 
ment which Americans still employ, notwithstanding 
their adoption of the dollar unit of value, together with 
a decimal coinage. Hence, upon the whole, there has 
been an absence of much difficulty in the application of 
Lloyd’s Rules to the construction of American ships. 

But on the continent of Europe the case is very 
different. Decimal systems of measurement and weight 
are there universally adopted, the unit of size being the 
metre and of weight the gramme. Steel materials are 
rolled to sections measured in millimetres, and the ten- 
sile strength of the material is measured in kilogrammes 
per square millimetre. The result is that nowhere in 
Germany, Austria, France, Italy, or Belgium do the steel 
sections manufactured for shipbuilding correspond in form 
or dimension with those produced by our own steel 
manufacturers. Ifa ship is built to Lloyd's classification 
in France, and constructed of French manufactured 
sections, the builder has to find the sections in his steel 
maker’s pattern books which correspond most nearly with 
those laid down by the rules of the Register Society. 
None agree closely, and, as Lloyd’s allow no reduction in 
scantling from their rule requirements, the chances are 
that in most cases somewhat larger and heavier scantlings 
are used. Similarly, a vessel built in this country toclass 
with the Bureau Veritas will not have materials exactly 
corresponding in size with those used in a sister vessel 
built in France. The differences may not be great, but 
they exist, and in many cases, particularly of channel 
sections, the differences between the French and English 
patterns are so considerable as to cause much inconveni- 
ence. At the present time, when the steel trade in Ger- 
many is much depressed, the makers there are sending a 
large quantity of material to this country, but itis sent as 
billets or slabs rather than as finished sections, simply 
because the maker’s rolls are not suited to British require- 
ments. Upon similar grounds steel sections rolled in 
England would not be precisely suitable for structures in 
France and Germany, built to specifications in which 
the metre is the unit of dimension, and in which a part 
of the material used is rolled to the form and proportions 
of section favoured by continental manufacturers. 

A representative Committee is now sitting in London, 
having for its object the consideration of the question of 
standard steel sections intended for structural purposes. 
One of the future duties of this Committee will probably 
be to determine, if possible, a means whereby the manu- 
factured steel sections made in any European country 
may be suitable for the structures, either land or marine, 
produced in other countries; and one of the chief subjects 
this Committee will doubtless have to discuss will be that 
of determining a European standard for steel shipbuilding 
shapes or sections. Without wishing in any way to discount 
the future work of this Committee, it may, nevertheless, be 
permitted us to consider some of the difficulties to be over- 
come before such a result can be attained. Whether or 
not the object sought is desirable will, of course, depend 
upon the point of view. Firstly, then, what are the 
difficulties to be overcome? To us they appear to be 
twofold. If the proportions or form given to the section 
of any particular description of bar, say, channel, bulb 
angle, or other kind of rolled material which is at present 
made in Great Britain, differ from that which is made by 
continental firms, it is evident that either the continental 
firms or the British firms must destroy their rolls and cut 
new ones, or possibly they would both have to do so. All 
would depend upon the standard pattern adopted. Now 
at present there are great differences in these patterns, 
and this is particularly the case with bars of channel 
sections. Who is to bear the first cost which such a 
wholesale change would involve? Would it not be very 
hard upon the British firms, which now practically work 
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standard pattern, if they were to find the 
. ba for their mae products suddenly closed? And, 
pies: a would not foreign makers find it equally costly 
pag fall in with British practice, unless they were 
pa ured of a large demand from British purchasers of 
theit standardised products ? But this difficulty em- 
praces only the one question of form or proportions of 
ction, and takes no cognisance of the unit of dimension 
hich standardisation mustinvolve. Is it at all likely that 
vontinental steel makers would adopt the British inch unit 
pi a duodecimal notation in preference to the metre unit 
yin a decimal notation ? Those who, with ourselves, think 
pa a change of unit to be wholly out of the question, 
must be prepared to adopt the metre unit and a 
decimal system of measurement in this country before 
an international standard of steel sections is attainable. 
And if this be done, then all the rest might follow. That 
is to say, if we adopt the continental system of measure- 
ment, all our British standard sections will go by the 
board, for, alas, there is no integral equivalent of metres 
and millimetres in inches and twentietbs of an inch, but 
each can only be translated into the other in fractional 
values of each unit of measurement. Hence, to begin 
with, the whole of ‘‘Lloyd’s Rules” would have to be 
re-written in the metrical system, and when done, they 
could not agree with what they now are in English 
measurements. It would be necessary to take the nearest 
millimetres in all thicknesses, and if no reduction of 
scantling were allowed in any case, then in almost every 
case there would be an increase of scantling; which is a 
contingency that neither shipowners or shipbuilders 
would contemplate any more cheerfully than the retail 
tobacconist does a small change in the tobacco duties. 

These are two of the principal difficulties in the way of 
an international standardising of steel sectional materials. 
Without going so far as to say they are insurmountable, 
we are yet of opinion that if the Committee now sitting 
takes this subject under their consideration, they will 
have a task of more than ordinary difficulty before them. 
It may be, as already suggested, that the point of view 
from which some people may look at the question will 
prompt them to desire strongly that things may remain 
precisely as they now are. It may be thought by some 
that we as a nation have more to lose than to gain by 
entering into free competition with our continental neigh- 
bours in the production of steel sections. 

For our own part we cannot take that view. On the 
contrary, it is with the object of getting more extended 
markets for our manufactured goods that we would like 
our manufacturers everywhere to lay themselves out 
not so much for insisting upon people buying just what 
we choose to make, but for making that which they 
happen to desire. If then the Committee, after having 
effected a complete standardising of steel sections rolled 
for land as well as marine structures in this country. 
determine to take up the question of international 
standards also, we shall, upon the before-named grounds, 
wish them a successful issue to their deliberations, 
although we are far from being sanguine that such a 
result will be attained, porticularly as the United States 
would also have to fall into line—a most improbable con- 
tingency. 
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LONDON WATER 


Mr. Water Lona, in a speech delivered at a dinner given 
on Monday night last by the Hon. W. F. D. Smith, 
to the Metropolitan Unionist leaders and the Executive 
Committee of the Metropolitan Division of the National 
Union of Conservative and Constitutional Associations, gave 
an outline of the Bill which he intends bringing forward next 
session, in connection with the London Water Supply. He 
remarked, in the course of his speech, that he believed that 
the only solution of the problem of the future local govern- 
ment of London was to be found in dividing the duties 
between the central body and the local bodies, and then 
laying on the shoulders of a body representing both parties 
works which must be shared by both, and could not be borne 
by one alone. This meant the adoption of the principle 
of indirect representation, In the case of the water supply 
of London he urged that care must be taken that the whole 
area concerned must be represented. It was essential that 
there must be an efficient and sufficient supply of water for 
the metropolis. It was also essential that if the water com- 
pauies are to be bought out, they must be bought out on terms 
fair to all—fair to the companies, fair to the ratepayers, and 
fair to the outer London, which might have to help to pay the 
bill. He did not, he said, believe that the public opinion of 
this country would for one moment tolerate anything 
approaching confiscation of interests which were properly 
held and properly exercised for the benefit of the people 
asa whole. In the Bill which he purposed introducing next 
session, he added, he would seek to constitute a body repre- 
senting the whole area which was affected by the London 
water question. The Bill would give a preponderance to 
Water London as a whole. It would vest in the new 
authority the properties of the water companies so that it 
must manage them by a stated time, and it would leave the 
purchase of the properties “ to a fair and open arbitration of 
a competent, aye, a distinguished kind.” It would also give 
the new authority full powers to do that which might be 
necessary in the interests of London water as a whole. This 
statement practically represents the recent findings of the 
Royal Commission. ‘As far as the intentions of the Govern- 
ment are concerned, therefore, the fate of the water com- 
panies is sealed. We are as far as ever from considering that 
there is either need for, or expediency in, the adoption of 
this course. We have always adhered to the opinion that 
the water companies were not only willing, but perfectly 
competent to give to their customers an ample supply of 
pure water, provided they were not hampered. s far as can 
be seen, however, they will now shortly cease to exist, and 
the one consolation that can be drawn from the present 
circumstances is the statement that in the purchase they 
will be dealt with on fair terms. We can only hope that as a 
consequence of this step the inhabitants of Water London 
may not find their water rates go up. 


SUPPLY. 


BRIDGE WORK FOR THE UGANDA RAILWAY. 


Ir is wearisome work correcting the misstatements of our 
daily contemporaries, who are apparently so eager to publish 





anything derogatory to Great Britain that they do not in- 
vestigate the injurious reports which they receive, or take the 
trouble of ascertaining whether they are true or not. A 
flagrant instance of this method of journalism was supplied 
on Wednesday by the publication in the Times, Standard, and 
other journals of the following despatch, through Reuter :— 
“ American Bridges for the Uganda Railway.— Philadelphia, 
November 19th.—The American Bridge Company has secured 
the contract to construct twenty steel bridges for the Uganda 
Railway. The amount of the contract is about 1,000,000 dols. 
Several British and continental firms tendered, but the 
American Bridge Company not only offered the lowest terms, 
but also guaranteed the completion of the contract in the 
shortest time.” Ostensibly, this is a new contract; really, it 
isnot. Weare enabled to state, on the highest authority, 
that no new contract of the kind has been placed in the 
United States. The Uganda contract was placed early in 
December, 1900, and was for thirty-four bridges on the 
Uganda Railway, requiring about 8000 tons of steel, and 
representing a value of about £200,000. We dealt fully with 
the whole matter at the time in our issue for December 14th. 
It is most desirable that the origin of the mendacious despatch 
of November 19th should be made public. Hitherto Reuter 
has been noted for accuracy. In future, communications of 
the Press must be received with hesitation. It is, perhaps, 
only fair to Reuter to say that the Daily Mail gives nearly 
the same statement under the heading “ British Manufac- 
turers Beaten,” as emanating from its ‘‘own correspondent ” 
in Philadelphia. We find it very difficult to avoid the con- 
clusion that enterprising Americans find it worth while to 
avail themselves of every opportunity, legitimate and illegiti- 
mate, afforded by a most unpatriotic section of the English 
Press to advertise themselves and disparage the British 
manufacturer. The more important of our daily con- 
temporaries are bound, in justice to their reputations for 
accuracy, to push inquiry home until they can explain 
precisely how they came to publish what is in reality, if not 
in precise form, a lie. We note with some pleasure that the 
Times of Thursday has published a contradiction of the report. 








THE FRENCH ALCOHOL MOTOR TRIALS. 





Tue show of motors, motor cars, and appliances 
utilising alcohol as fuel, which has been opened in the 
Grand Palais in Paris this week, brings to a conclusion 
the series of exhaustive trials that had béen carried out 
by a Commission of Engineers appointed by the French 
Minister of Agriculture. Ina previous article we alluded 
to the reasons which had induced the Government to 
try to open up new sources of consumption for alcohol 
at the expense of rectified petroleum, and we stated 
that, so far as could be judged from the imperfect data 
available, carburetted denaturised alcohol, while giving 
nearly the same efficiency as petrol, could only be 
economically employed in the event of the agricultural 
spirit being supplied at a much lower figure. The pre- 
liminary report of the judges has just been published, 
but, unfortunately, it is confined to the tabular results of 
consumption, and does not deal in any way with the 
behaviour of denaturised alcohol—whether it leaves a 
deposit on the valves after the motor has been running a 
considerable time, and whether a higher efficiency can be 
obtained by burning it in specially constructed motors. 
That the design of the motor, or else the carburetter, or 
both, has a great deal to do with the economical con- 
sumption of alcohol is evident from the great variation 
in the quantity of spirit burned in motors of different 
types. Ina small motor of Fritscher et Houdry, weigh- 
ing 550 lb. and developing 1°27 horse-power at 422 to 
445 revolutions a minute, the consumption, under full 
load, of 50 per cent. alcohol and benzine per horse- 
power per hour was 1°42 lb., and of pure alcohol 1°41 Ib. 
The cylinder has a bore of 3°34in., and the crank 
throw is 6*4in. A high-speed Aster motor, weighing 
132 lb. and developing 2°27 horse-power at 1564 to 
1626 revolutions consumed 1°38 lb. of 50 per cent. 
alcohol. Its bore is 3°2in. and stroke 3°54in. In the 
class of two to ten horse-power motors a Japy engine of 
3°75 horse-power, weighing 992 lb., and running at 307 
to 328 revolutions, consumed ‘9 Ib. of 50 per cent. alcohol 
and ‘871 lb. of pure alcohol, and there is a similar 
advantage in pure alcohol in several other motors which 
were tested with the two spirits, but in the case of the 
Panhard et Levassor and other motors the consumption 
of pure alcohol was in excess of that of the carburetted 
product. A Brouhot et Cie. single-cylinder horizontal 
engine, developing 16°11 horse-power at 176 to 181 revo- 
lutions, consumed *84 lb. of 50 per cent. alcohol, and °76 Ib. 
of pure spirit per horse-power per hour. This motor has 
a bore of 9°45in., and a stroke of 15:75in. The results 
vary so considerably, even in motors of approximately 
the same horse-power and piston speed, that it is 
extremely difficult to arrive at any exact conclusion, 
though it is observable that in nearly all cases the best 
results with pure alcohol are obtained in low-speed engines 
with a long piston stroke. This is only what might have 
been expected in view of the longer expansion of pure 
alcohol gas, but against this must be set off the smaller 
quantity of air used for carburetting the spirit. A kilo. 
of pure denaturised alcohol takes 264°75 cubic feet of 
air as compared with 388 cubic feet for a kilo. of 50 per 
cent. alcohol or petrol. Motors working with both fuels 
usually consumed a few grammes less of pure alcohol, 
because the rate of running was lower for the same 
horse-power, but as the spirit is carburetted with a much 
smaller volume of air, the difference of, say, twenty revo- 
lutions a minute in a low-speed motor makes only an 
extremely small fractional difference in the consumption. 
In all previous experiments, and especially in motor cars, 
the consumption of pure alcohol has always been, at least, 
a quarter more than carburetted alcohol; but even admit- 
ting that, the consumption of the two fuels is practically 
the same under favourable conditions of temperature, and 
otherwise the cost of pure spirit is so much higher that 
there is no chance of this competing with petrol. 

As pure alcohol is out of the question, we need only 
concern ourselves with the 50 per cent. mixture which is 
now alone employed in motors. In the Mors 10 horse- 
power motor car the consumption of petrol is approxi- 





mately five litres an hour, and of 50 per cent. alcohol six 
litres. In experiments carried out with fixed engines in 
the laboratory of M. Sorel, president of the Commission 
of Gas Analysis, M. Fillet informs us that he has found 
the consumption of alcohol to be 1°1]b. per horse power 
per hour—in the trials of show motors it varies from °88 
to 1:32 1b.—while the amount of paraffin consumed was 
‘7lb., and of petroleum spirit °77 to °88lb. These 
figures exactly confirm those which have been obtained 
in Germany. If the French Government is making such 
strenuous efforts to encourage the use of alcohol for the 
benefit of the agricultural industry, it is on account of the 
example set by Germany, where alcohol is merely a by- 
product, and is sold at a very low figure, but in France the 
same conditions do not exist. At the present moment, 
owing to the crisis in the wine-growing districts, the price 
of alcohol has fallen to the lowest level that has been 
recorded, and yet at 125d. per gallon, to which must be 
added 4°5d. per gallon for metylene or wood spirit, and the 
various duties and charges, the cost works out at 3d. per 
horse-power per hour as against 23d. of petroleum spirit and 
13d. of paraffin. Supposing the crisis should pass away, the 
price of alcohol would soon rise to the Jevel of 1s. 43d. per 
gallon, which has been the average of the past ten years, and 
the only way of forcing alcohol on motor users would be by 
increasing the duties on petroleum, or else by making the 
refining of petroleum a State monopoly, which is what the 
Government proposes to do. But the petroleum interest 
is so powerful and considerable, that it is very doubtful 
whether anything can be done in this direction. Apart 
from any question of cost, there is the trouble arising from 
the use of alcohol, and it is to be regretted that the judges 
have had nothing to say upon this point, though as each 
motor was only under trial for about an hour, itis probable 
that they had little opportunity of seeing the effect of 
alcohol upon the valves. The motors will, no doubt, run 
a considerable time without giving trouble; but the 
valves are always liable to get stuck by ‘ polymerisa- 
tion”’ of the alcohol—that is to say, there are several 
non-volatile constituents which burn on the valves and 
around the combustion chamber, forming an extremely 
hard deposit resembling caramel both in colour and taste. 
The deposit is so hard that it can only be removed by a 
chisel. To overcome this a special carburetter has been 
devised for using 75 per cent. of alcohol and 25 per cent. 
of paraffin, the object of the paraffin being not only to 
provide the necessary hydrocarbons, but also to lubricate 
the cylinders with the oily residuum, and thus prevent the 
deposit from burning on the valves. This research for 
suitable carburetters is also turning to the advantage of 
paraffin, which may be used equally well and at much 
lower cost. Ina word, the trials carried out under the 
direction of the Minister of Agriculture seem to show that 
alcohol has little chance of superseding petrol except in 
countries where the conditions specially favour this spirit 
—in Germany, where alcohol is a by-product, and in 
Spain, for example, wkere the import duties on petroleum 
are almost prohibitive, and it may also be economical in 
hot countries, where the cost of petrol is high and its 
transport presents a certain danger. Otherwise, the cost 
of denaturising alcohol, and the duties that are invariably 
placed on this spirit, make it very doubtful whether it will 
be able to economically replace rectified petroleum. 

The show of motors in the Grand Palais is interesting 
as demonstrating the remarkable popularity of internal 
combustion engines and the great diversity of uses to 
which they are put, for driving pumps, ventilators, 
dynamos, and machinery ofall kinds. Panhard et Levassor 
have adapted to their motors an American system of 
“ self-sparker ” consisting of a small two-pole dynamo 
driven from the fily-wheel, similar to the device which was 
employed by Mors for some years until they adopted the 
magneto system ofignition. On the majority of industrial 
motors the tube is still used, but in vehicles electric 
ignition from a small battery has become almost general. 
The Motorfahrzeug und Motorenfabrik Berlin Aktienge- 
sellschaft, of Marienfelde, near Berlin, exhibited a 12 horse- 
power portable engine, and another German engine, 
externally resembling a steam portable, is the Diirr. 
Inside the cylindrical casing is a single-cylinder motor of 
20 horse-power with two pistons, between which the 
alcohol charge is exploded, and the piston-rods are 
connected with the crank shaft by rocking shafts. This 
engine runs silently and without any perceptible vibra- 
tion. These were the only large portables in the show, 
but among the fixed engines the Gnome, Charon, Niel, 
and a few others ran to considerable powers. Another 
interesting application of motive power was the 
Schweitzer automobile bakery for military uses. On a 
De Dietrich vehicle are fixed four grist mills and mixing 
and kneading cylinders, which are driven by belts from 
the countershaft, and the dough is taken out of the 
kneading mill ready to be baked in the cylindrical oven 
which is attached to the rear of the automobile for 
transport. Besides motors there was a large display of 
lamps and apparatus of all kinds for using alcohol, and 
while, in view of the success of this show, it cannot be 
denied that carburetted alcohol gives good results for 
lighting, heating, and power purposes, it is generally 
recognised that nothing can be done until the price of the 
spirit is considerably cheapened, and it remains to be 
seen whether, by legislative means, the French Govern- 
ment will be able to attain this result. 








YORKSHIRE COLLEGE ENGINEERING Socrety, LEEDS.—The third 
meeting of the session, preceded by a social tea in the college 
refectory, was held on Monday, the 11th inst., Professor Goodman 
in the chair, when Mr. H. A. de Clark, Wh.Sce., A.R.C. Se., Lond., 
delivered to a largely attended meeting a paper on ‘‘Steam.” He 
dealt very fully with the subject, keeping well in view the interests 
of the younger members of the society, and showed the energy of 
steam under various pressures and temperatures by numerous 
diagrams, pointing out the benefit to be derived from reduced 
initial condensation through superheating, and emphasised the fact 
that both the thermal efficiency and efficiency ratioshould always be 
given. Ina discussion which followed a number of speakers spoke 
appreciatively of the clear and comprehensive manner in which the 
subject had been dealt with, after which a vote cf thanks was 
accorded to the lecturer, 
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HIGH-SPEED DOUBLE COMPOUND ENGINE. 





A HIGH-speed vertical double-compound engine possessing 
some novel features has just been brought out by the Vauxhall 
Ironworks Company, Limited, of Wandsworth-road. We 
recently had the opportunity of seeing at work the first engine 
of this type, other than that for experimental purposes, which 
has been constructed. It was direct-coupled to a Siemens four- 
pole 50-kilowatt, 220-volt, compound-wound dynamo. We give 
a drawing of the engine above. It is the invention of Mr. 
James T. Rossiter, and the Vauxhall Ironworks Company, 
Limited, is the sole licencee and manufacturer, the com- 
pany having done all the experimenting necessary—extend- 
ing over a period of some two years—to bring the engine to 
its present condition. 

It will be seen from the engraving that the engine is double- 
compound, that is to say, it has two sets of high and low- 
pressure cylinders, arranged tandem, placed side-beside one 
another. It is single acting, and has horizontal piston valves 
for both high and low-pressure cylinders, the valves being 
placed just over their respective cylinders. Boiler steam 
enters the space between the two high-pressure piston valves, 
which are carried on the same spindle, and is admitted to 
the two high-pressure cylinders alternately. It is exhausted 
through the ports at the top of the cylinders into a receiver 
which extends down outside the high-pressure cylinders to 
the base of these where the low-pressure valves are fixed. 
The steam is also exhausted through the diagonal ports at 
the lower ends of the cylinders when these ports are opened 
by the downward travel of the pistons. It is claimed that 
the opening of these lower ports ensures the expulsion of any 
water which may have entered the cylinders from the steam 
pipes. The low-pressure cylinders have the receiver steam 
admitted to them in the same manner, and exhaust similarly 
into a T-shaped exhaust pipe. 

The valves are arranged with the object of having the cut- 
off such that the same receiver pressure may be maintained 
at all loads, and consequently the temperature range in both 
cylinder and receivers constant. All the valves are worked by 
one three-armed rocking lever actuated by a single excentric 
rod connected to a crank pin on a shaft governor. This 
governor is wonderfully simple in its construction. It con- 
sists of only three parts—two discs, each pivoted at right 
angles to the end of the crank shaft, and a spring—and is, as 
far as our experience of it goes, quick and certain in its 
action. The motion of the governor crank pin is transferred 
to the three-crank lever by what is practically a universal 
joint. In order to do away with links between the other 
two arms of the three-arm lever and the ends of the 
piston-rod, these rods are made of solid drawn tubes, 
and are provided with steel spring rods fastened at 
the ends remote from the driving lever. The gover- 
nor is, we are informed, balanced about its centre of 
rotation in all positions, with the object of preventing 
vibration at this point. While we were watching the engine 


running there was practically no vibration of any kind. 
Fitted to the governor there is a speeding gear which can 
regulate the speed of the engine within limits, and in con- 
junction with this there is an external scale which shows to 
what extent the speeding gear is acting on the governor. 


On 
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full load being suddenly thrown off the speed rose immedi- 
ately, and without any fluctuation of any kind, about 15 
revolutions, or some 3 percent. On full load being again 
thrown on, the speed dropped again without any fluctuation 
to the same rate as before the load was thrown off. The 
absence of hunting of any kind was most marked. The pointer 
of the tachometer just moved as though the instrument were 
dead-beat. With half load there was exactly the same 
experience, saving that the range of speed was less than half 
what it was with full load. 

The valve rods have guiding cylinders to save wear of the 
valve chamber liners. The valve rings are of cast iron, and 
the leakage of steam through the joints in these is prevented 
by an expanding ring of thin brass sheet placed inside the 
rings. The ends of this brass ring overlap. This device, 
though most successful in its action, is not novel, having 
already been used by this firm for a number of years. The 
valve rings are made a floating fit between the valve bodies 
and the junk rings, which are of gun-metal, and are adjustable 
longitudinally for valve setting by means of screws on the 
valve rods. A notable feature in connection with the valves 
is the ease with which they are withdrawn for inspection or 
adjustment. We witnessed the removal of the high-pressure 
valves from the engine under test, and the total time which 
elapsed between the undoing of the first nut of the valve 
chest cover and the re-starting of the engine after the valve 
had been removed and replaced was nine minutes. Of this 
time some two minutes was occupied in inspecting the 
pistons and piston rings. The makers’ claim that the valves 
are readily accessible is certainly substantiated. 

The crank shaft and crank are all enclosed, as in other high- 
speed engines of this type, and splash lubrication is relied 
upon not only for the main and crank bearings, but also for 
the working parts of the governor, the case for which com- 
municates directly with the crank chamber. Forced lubrica- 
tion is employed for the upper gear of the governing mechanism, 
a small oil pump being belt driven from the main axle for this 
The dimensions of the engine which we saw tested 
were as follows:— High-pressure cylinders, 9}in.; low- 
pressure cylinders, 15in.; stroke, 5in. The revolutions per 
minute were 500, and the steam pressure 160 lb. per square 
inch. At this steam pressure and speed the engine is rated 
at 91 horse-power. 











CITY AND SOUTH LONDON RAILWAY 
EXTENSION. 


Tue extension of the above-named line northwards from Moor- 
gate-street to Islington, a distance of 14 miles, was opened on 


| Sunday last, the total mileage of the line now in working 
| order being 64. 


It may be interesting to recall briefly 
the history of this, the pioneer electric railway in this 
country. The first section, from Stockwell to the Monu- 
ment, was opened in 1890. Subsequently, two further 
extensions were made, one from London Bridge to Moorgate- 
street, and the abandonment of the Monument Station, and 
the other in a southerly direction from Stockwell to Clapham 
Common; both these additions were completed in 1900. 
The newest portion just opened ought to prove a remunera- 
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tive development, as it completes the communication 
between the north and south of London, and terminates 
on the one hand in the heart of the City, and on the other 
near the Angel at Islington, a highly populous neighbour- 
hood. Between Moorgate-street and Islington two stations 
have been provided at Old-street and City-road, and the 
entire journey of 6} miles is made in twenty-seven minutes, 
a time which it is intended to curtail. Moreover, the line 
will have subway connections with the new Great Northern 
and City Railway at Moorgate-street and at Old-street. There 
is already a subway from the Bank Station to the Central 
London Railway, and the company is bringing into use at 
London Bridge a subway giving direct access to the London 
and Brighton Company’s station. The Islington terminus 
is contained in an iron-bound tunnel of the same size as that 
at Clapham Common, namely, 30ft. diameter —these being the 
largest in the world—and long island platforms make ample 
provisions for trains consisting of four coaches. 

The line was originally constructed to work on the two- 
wire system, but has now been altered to operate on the 
three-wire method. Instead of adding to the existing power 
station, a new building, capable of extension, was erected. 
The new generating station is a steel and brickwork structure 
200ft. long by 90ft. wide, the engine and boiler-houses being 
practically under the same roof, thus reducing the length of 
steam piping to a minimum. The boiler-house contains 
twelve dry-back marine boilers working at 160 lb. per 
square inch, supplying steam through a duplicate range of 
steel pipes to seven engines direct-coupled to their dynamos, 
the maximum horse-power being 5000. Part of the electrical 
energy is supplied to the line direct at 500 volts by copper 
cables ; but in order to ensure an equal distribution of elec- 
trical energy along the line, two sub-stations, one at London 
Bridge and the other at Islington, have been erected. These 
sub-stations are supplied from the main generating station at 
1000 volts, and the electrical current is reduced to 500 volts 
before being supplied to the line. At each sub-station, and 
at the engine house, large storage batteries are provided 
to steady the load on the dynamos, and to supply current to 
the line in the event of a temporary interruption in the 
engine-house supply. The station lighting and current for 
working the electric lifts will also be supplied from these 
batteries by independent cables, thus ensuring well-lighted 
stations and power for working the lifts, should the supply for 
working the trains be temporarily affected. 

To cope with the increase in traffic more powerful locomo- 
tives have been built to haul four-coach trains. Ten ‘new 
four-coach trains are now being brought into service. The 





company’s rolling stock comprises 52 locomotives and 124 
carriages, as against 14 locomotives and 30 carriages in 1£90. 
The new powerful lifts are operated electrically. They are of 
the suspended balanced pattern made by Easton and Co., 
Limited, Erith, and are amply provided with safety devices, 
while material has not been stinted, the factor of safety 
adopted being about 24 to 1. There are now in operation 
38 lifts, 12 of which are worked by hydraulic pressure and 26 
by electrical energy. These lifts, all working at one time, are 
capable of raising over 2000 persons, or have a total travel of 
half a mile, 

In view of the recent much-advertised invasion of the 
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HIS MAJESTY’S FIRST-CLASS CRUISER MONMOUTH 
THE LONDON AND GLASGOW ENGINEERING AND SHIPBUILDING COMPANY, LIMITED, GOVAN, BUILDERS 
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foreign manufacturer, it is extremely satisfactory to record 
the fact that the whole of the plant, labour, and material 
employed on this line are British. Unlike the Central London | 
Railway, this line adopts the stage system of fares. The | 
line was thrown open to the Press on Friday last, and a train 
was run over the new portion. The running was remarkably 
smooth, and the new rolling stock is a decided improvement 
on that which has hitherto done such good service. The | 
engineer to the line is Mr. P. V. MacMahon. 








H.M. FIRST-CLASS CRUISER MONMOUTH. 


THERE was launched on Wednesday, the 13th inst.,from the 
yard of the London and Glasgow Engineering and Ship- 
building Company, Limited, Govan, H.M.S. Monmouth, one 
of the first-class cruisers of the County class, ordered in 
1899 under the naval programme of that year, of which 
several have already been launched throughout the country. 
In the ordinary course of things, the Monmouth should have 
been launched in June last, but the delay in bringing the vessel 
—which is by far the largest ever constructed in the yard of 
this company—to the launching stage was due, mainly, to 
causes over which the builders had no control. As explained 
by Mr. John W. Shepherd, managing director of the com- 
pany, on the occasion of the launch, the vessel’s huge stern-post 
when cast, and about to leave the maker’s works in Sheffield, 
was discovered to have a serious flaw. Another had to be put 
in hand, and the time this occupied had been so much drag 
on the completion of the vessel. The launch, too, should 
have taken place on Tuesday, the 12th—and, as a matter of 
fact, the religious ceremony, and the naming of the vessel 
by the Hon. Mrs. Williamson, granddaughter of the renowned 
British Admiral Lord Rodney, took place on that day—but 
the strong gale and the full tide then prevailing on the Clyde 
rendered it advisable to postpone the actual launch till next 
day, when the launch took place very successfully, The view 
we give above is from a photograph of the vessel, taken 
by Maclure, Macdonald and Company, immediately after she 
had floated. 

_In view of the general character of the cruisers of the 
County class having already been described in connection 
with previous vessels, it will only be necessary very briefly to 
outline features which are more or less peculiar to this latest 
comer in the class. The principal dimensions are :—Length 
between perpendiculars, 440ft. ; moulded breadth, 66ft.; load 
draught, 24ft. Gin. ; displacement at load draught, 9800 tons. 
Of the protected type of cruiser, her armour consists of a 
belt, between main and lower or protective deck, extending 
from the bow to the aft end of the machinery space, where 
it terminates against an armoured bulkhead. The main 
citadel armour is carried the whole length of engine and 
boiler space, and is 4hin, thick; forward of the boiler space 





the armour is reduced to 3in., and about the bow to 2in., 





while the bulkhead armour is 3in. The lower, or protective 
deck, is of two thicknesses, built in the usual whaleback form 
for this class of deck, the thickness varying from 2in. outside 
of the range of armour to jin. inside of that protection. 
The main deck, forming a crown to the armoured portion of 
the vessel, is of two thicknesses, and is generally 1}in. thick. 
These two decks, with the side and bulkhead armour, form a 
thorough protection for the machinery and other vital parts 
of the vessel. The internal arrangements, as respects water- 
tight compartments, magazines, shell-rooms, coal bunkers, 
&c., follow the usual Admiralty methods. The normal coal 
capacity is about 800 tons; but by utilising the reserve 
bunkers this capacity can be increased to 1600 tons, which 
will give the cruiser a very extended range of action. 

The armament will consist of two twin 6in. guns forward 
and aft in barbettes of 4in. armour; four 6in. guns in case- 
mates of 4in. hard steel plating, with 2in. rear plating, on 
upper deck, and six similar guns in casemates on main deck ; 
eight 12-pounder 12 cwt. guns, two 12-pounder 8 cwt. boat 
and field guns, three 3-pounder quick-firing guns, and eight 
Maxim guns; in addition to which there will be two sub- 
merged tubes, one on each side, for the discharge of 18in. 
Whitehead torpedoes. The conning tower fitted above the 
forecastle deck is of 10in. armour. The side, bulkhead, case- 
mate, and conning tower armour has been supplied by John 
Brown and Co., Limited, Sheffield, and the barbettes by Wm. 
Beardmore and Co., Parkhead. 

The machinery of the Monmouth, being supplied by the 
builders, consists of two sets of triple-expansion four-crank 
engines, each set being arranged in pairs, the cranks of the 
aft pair being set at right angles to those of the forward 
pair. The cylinders are, in their order from forward, low- 
pressure 69in. diameter, high-pressure 37in., intermediate- 
pressure 60in., low-pressure 69in., all having a stroke of 42in. 
The combined power of the two sets of engines will amount to 
22 000 indicated horse-power when running at 140 revolu- 
tions. There are four surface condensers for the main 
engines, and two smaller for the auxiliary engines, the total 
condensing surface in the front main condensers being 
23,000 square feet. All of the condenser casings are of gun- 
metal. The crank, intermediate, and propeller shafting is 
all of John Brown and Co.’s make, the propellers being of 
Parsons’ manganese bronze. 

The boilers, thirty-one in number, are of the ordinary 
Belleville type with economisers, arranged in three boiler- 
rooms. The forward set in each boiler-room is of the single- 
ended, and the after set of the double-ended type. For the 
assisted draught under which the boilers will be worked 
there are four fans and two furnace air pumps in each boiler- 
room. For ventilating purposes there are two fans in each 
engine-room. Electric light will be completely installed 
throughout the vessel, including six search-lights. With 
nearly battleship protection and cruiser speed of 23 
knots, the Monmouth should prove a highly useful accession 
to the British Navy. 








RAILROAD DEVELOPMENT. 


AMERICAN 





WE learn from the new volume of Poor’s “ Manual of 
American Railroads ”—a monumental record of American 
railroad progress to which we in this country can show no 
parallel—that the length of track now in operation is 191,862 
miles, as compared with 186,590 miles at the end of 1899, 
and 179,153 miles in 1895, The actual mileage in existence is 
192,162, and with 65,691 miles of second track, sidings, &c., 
the country boasts of an aggregate track of 257,853 miles. 
Last year saw a maintenance of the very healthy conditions 
which had been such a feature in 1899. The passengers 
carried numbered 584,695,935, bringing in revenue to the 
amount of 331,402,816 dols., these figures comparing with 
537,977,301 passengers and 297,559,712 dols. in earnings for the 
preceding year. The freight tonnage was 1,071,431,919, as 
compared with 975,789,941, and the earnings were 1,052,835,811 
dols., as compared with 922,436,314 dols. The gross revenue 
from all sources was 1,501,695,378 dols., an increase of 
165,000,000 dols., and the sum distributed in interest on 
bonds, dividends, &c., amounted to 458,460,571 dols., an in- 
crease of nearly 48,000,000 dols. A year ago Poor referred to 
the “more healthy period” of railroad construction upon 
which the country was entering, adding that ‘‘in such States 
as Ohio, and even in the State of New York, no extent of 
additional mileage which has not for its object the develop- 
ment of a particular interest will add materially to the 
amount of earnings in such States, the existing mileage in 
these supplying all the means and facilities wanted; and 
that the same may be said of new lines built nominally to 
serve as carriers between the West and the East.” But there 
is plenty of territory yet to be opened up, and naturally there 
is greater activity in construction during periods of prosperity 
than during periods of slack trade. During last year the 
increase in the mileage in operation as compared with 1899 
was 5272, whereas for the two years to 1899 it was no 
more than 4176. The good results were accomplished 
after generous provision had been made for betterments, 
extensions, and the like; and it is to the credit of 
American railroad directors as a class that they are less 
prone than English directors to charge capital account with 
expenditure which ought in reality to come out of revenue. 
There was a time when the conditions were otherwise ; but 
big strides in efficient management have been made since 
then. Much of the improvement in earnings is due to the 
progress of the consolidation movement, which has done 
away with a lot of rate “ cutting,” and has, in consequence, 
tended toa higher average of earnings per mile. On four 
eastern roads the average rate for all freight was 3-969 cents 
in 1860, 3°033 in 1872, 2-029 in 1878, 1-601 in 1887, and 1-150 
in 1897. But on eight trunk lines between Chicago and 
Atlantic seaports the average rate for all freight declined 
from 2°468 cents to 0°571 cents, a decrease of more than 
three-quarters. By consolidation the average for all freight 
has been brought back to about two cents, without any great 
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injury to the farming and other interests, if we may draw an 
inference from the absence of grumblings. It might be well, 
however, to suspend judgment on this score until the prices 
of grain are low once more. The agricultural interests have, 
owing to the poor crops in Europe, gone through a period of 
prosperity such as they never had the good fortune to 
experience before. Concerning the strides of the consolida- 
tion movement, Poor tells us that in 1900 sixty of the 
principal systems in the country controlled 62°8 per cent. of 
all the lines in operation. Of the total number of passengers 
carried by all of the railroads in the United States, these 
sixty systems carried 442,382,459, or 75°6 per cent., the total 
distance travelled by passengers on the sixty systems being 





12,936,472,872 miles at an average charge of 1-993 cents per 
passenger per mile, against a general average for all the roads 
in the Union of 2°031 cents. Of freight tonnage the com- | 
panies included hauled 685,808,701 tons, being 64 per cent. 
of the total. Their aggregate haulage equalled 111,419,695,803 
tons per mile, being 79 per cent. of the grand total ; while the 
average charge per ton per mile was 0°713 cent, or 0°033 | 
cent less than the general average. 
in a higher average return on the capital invested. This | 
average declined from 2°39 per cent. in 1893 to 1°62 per | 
cent. in 1896, advancing to 1°86 per cent. in 1898, and, 
because of exceptional prosperity, to 2°27 per cent. in 1899 
and 2°89 per cent. in 1900. 


Better rates are reflected | 








THE HYLARD RIFLE MECHANISM. 


In our last issue we described a series of experiments which 
we had witnessed in connection with the Hylard breech 
mechanism for rifles. Herewith we ar2 enabled to reproduce | 
drawings showing this me- 
chanism. Fig. 1 isa side 
view of the breech of the 
rifle, from which it will be 
seen, as we said last week, 


| 
| 
| 





| the trigger J to be forced 
| we have said, 


slides into a similarly shaped hole in a bracket forming 
part of the mechanism frame—this hole not going quite 
from side to side of the bracket—and is held there by a 
screw—not shown—which keeps both it and the spring 
below it in position. It will be seen that the free end of the 
spring enters a slot in the hammer G, which is pivoted at H. 
There is a notch K in the hammer G, into which the end 
of the trigger J is pressed in the ordinary manner by a 
spring. In Fig. 3 the mechanism is shown cocked and 
nearly ready for firing, but not quite, as we shall now pro- 
ceed to explain. The action of cocking is brought about 
by the turning of the bolt from its position when closed 
—i.e., with the lever turned down to the right—to a posi- 
tion with the lever pointing vertically. This turning move- 
ment caused a cam, forming part of the bolt, to depress the 
small cocking piece L, and hence the spring F to which it is 
hinged in the manner shown. This depression is carried to 
a point when the notch on the top of the cocking piece is 
brought against the portion M of the frame and remains 
there. This movement is sufficient to allow the end of 
into the notch K. As 
the mechanism is now cocked, but 
it is impossible to release the main spring F by pull- 
ing the trigger, since it is prevented from rising on account 
of the cocking piece L being caught and prevented from 
moving. When the bolt is pressed home and the lever turned, 
the rim N on the back of the bolt just touches the cocking 


| piece L and disengages it, so that it is free to move when the 
| trigger is pulled. Some such device as this is absolutely 


necessary, and we understand that it caused inventor and 
maker a great deal of thought and experiment to get every- 
thing asthey wished it. The next portion of the mechanism 
is the striker, and it possesses several interestirg features. Its 
travel is very small indeed, only just enough to explode the 


Fig I 








that in outward appearance 
it resembles the service 
weapon. There are several 
points of difference, how- 
ever, and to some of these =. 
we have drawn attention. ane 
We can now mention ss 
several other points pos- a 
sessed by this mechanism { 
and not by the Lee. First ) 
of all, the methods of re- 
moving the bolt are differ- 
ent. During the war in { 
South Africa we understand > 
that considerable trouble 
arose from the Lee 
bolts becoming detached 

and being lost in conse- 
quence of the catch work- 
ing loose. In the Hylard 















it is claimed that this 
cannot happen. At the 
rear end of the groove in 
which the bolt catch slides 
will be observed a porticn 
marked A in Fig. 1 which is 
separate from the remain- 
der. This portion is kept 
in its proper position by a 
spring, and when there the 
bolt cannot be removed. 
It can, however, be de- 
pressed by the thumb or 
finger, and then the bolt 
can be easily withdrawn. 
It is claimed that with this 
form of catch it is impossi- 
ble for the bolt to shake 
out when it is not intended 
to. Another point of dif- 
ference is the safety catch 
marked B. It will be quite 
evident from the drawing 
that this acts by inserting 
a stop underneath the trig- 
ger which prevents its 
being withdrawn from the 
notch in the striking 
hammer. Still another 
difference is the projection 
at the base of the barrel, 
marked C. In plan view 
looking down on the maga- 
zine this projection is U 
shaped, and its object is to 
receive the end of a clip in 
the cartridge bandolier 
when this is being used for 
charging the magazine. 
The projection C has also 
a groove in U form in the 
line of sight, so that 
the aim is in no way 
affected by it; and into this groove a stud on the cartridge 
clip fits, and presents a resistance which permits of the 
cartridges being forced from the clip by being depressed by 
the thumb. It will be observed, moreover, that the magazine, 
though constructed to hold seven cartridges, does not come 
below, and is shielded by the trigger guard. It would, as a 
fact, be difficult to injure it by any ordinary accident, and it 
could only be materially hurt of set purpose. Asa fact, the 
bandolier clips only hold five cartridges, though they 
could easily be made to hold seven, or even more. But 
with only five the rate of firing is very rapid, seeing, as we 
showed last week, that 20 shots can be fired in 1 minute 
16 seconds; and if a magazine capacity of only five cartridges 
is required, then the magazine can be made flush with the 
bottom of the stock. The bottom of the magazine is re- 
movable by the drawing back of the small stud marked D 
and by the insertion of the thumbnail in the groove E. 
The whole of the bottom then comes away, and any sand 
or other matter which may have accumulated in the 
magazine is easily removed, 

So much, then, for outward appearances. We now turn 
to the internal mechanism, which presents many novel 
features. The actuating or main spring F is, as will be seen 
from Figs. 2 and 3, of the flat form. It is held in position 
by means of a circular projection on its rear end, which 

















BREECH MECHANISM AND MAGAZINE 


cap of the cartridge. It is controlled by no spring, but is 
free to move in a cylindrical hole drilled in the bolt. In 
Fig. 2 it will be seen that the hammer G has sent the 
striker forward, and that it projects beyond the bolt head. 
In Fig. 3 the bolt is shown drawn back and the striker 
also withdrawn. The method of withdrawing the striker is 
simple and clever. The portion of the bolt marked P is 
loosely screwed into the main body of the bolt. It is kept 
from revolving when the bolt is turned by reason of its being 
caught by the sliding groove. The result, therefore, is 
that when the bolt is turned the screw is undone a quarter 
turn or so, and the effect of this is seen in Fig. 3. Here it 
will be observed that P is no longer hard up against the 
bolt as in Fig. 2, but is slightly separated from it. The 
striker O has a shoulder at Q, which is in cam form. _The 
rear of the piece P is cammed in the same way, and 
the effect of the relative motion between the main portion 
of the bolt and the part P is that these two cammed surfaces 
are made to revolve against one another with the striker is 
drawn back. It will be seen that the whole mechanism is 
well thought out and cleverly designed. The makers and 
the inventor both claim that this arrangement of flat spring 
and detached hammer and striker is much more simple, 
stronger, and less likely to get out of order than that in which 
there is a coiled spring embracing and actuating a striker. 





The magazine and its arrangement now call for deserj 
tion. The magazine itself does not differ greatly from others 
which we have seen. Some of its arrangements, howeyer “ 
widely different from any that have come to our notice The 
cartridge platform is not pressed upwards by a spring direct, 
but by means of the flat spring R acting on the end of the 
lever S, which is pivoted at T. The trigger guard is Pivot j 
at U, and it has an extension V. When the trigger guard j 
pressed down this projection V comes against the spring R 
and lifts it, with the result that the lever S is depressed to th 
bottom of the magazine. This has two advantages, When 
the platform, which is hinged to the end of the lever § is 
depressed to the bottom, nothing holds the cartridges, which 
can then be easily shaken out of the magazine by turning the 
rifle upside down. This is extremely useful in case of a jamb 
Then, again, when the platform is at the bottom, there is no 
resistance to placing the cartridges in the magazine, into 
which they can be dropped by hand quite quickly and with 
no pressing. Then the closing of the trigger guard over the 
trigger allows the spring to again act on the lever § and to 
put pressure on the cartridges. 

There are many other minor points about the mechanism 
which weare forced, through lack of space, to leave undescribed 
We have, however, said enough for our readers who are inter. 
ested in the subject to compare it with the service weapon 
Of course, we have as yet seen the first and only specimen of 
the mechanism yet made, but it was in a quite workable 
form, and seemed to us to be strong enough to stand wear 
and tear. One could hardly expect everything in an entirely 
new mechanism to work quite smoothly, but we observed 
nothing in its working which would not have been put quite 
right with a very small amount of adjustment, 








CATALOGUES, 


Hart ACcUMULATOR Company, Marshgate-lane, Stratford, E,— 
Price list of motor car ignition cells, 

Horsg.ey Company, Limited, Tipton, Staffs.— Pamphlet describ. 
ing this company’s premises and some of the work carried out. 

FaLK, STEADMANN AND CoMPANY Limited, Farringdon-road 
London,—List No. 126: Electrical glassware, ‘‘ electro” glow 
lamps. 

O. BEREND AND CoMPANY, Limited, Basinghall-avenue, London, 
—Catalogue of electric cooking and heating apparatus on the 
Prometheus system. 

PHeENIx Founpry Company, Limited, Derby.—Wall card giving 
particulars and dimensions of hydraulic pressed segment socket and 
flanged steel culverts for electric cables; also circulars of steel 
pipes, 

BascocK AND W1icox, Limited, Farringdon-street, London, 
Circular relating to this firm’s patent steam Speers The 
construction of the heater as applied to the Babcock and Lancashire 
boilers is shown together with the independently-fited superheater, 

WELLMAN-SEAVER ENGINEERING CoMPANY, Cleveland, Obio, 
U.S.A., and 47, Victoria-street, Westminster.—This is an admir- 
able production describing the metallurgical plant produced at 
Cleveland. We gather from this catalogue that a large part of the 
company’s business consists in designing and building complete 
steel works for the open-hearth and Bessemer processes, and 
manufacturing all the equipment of a modern steel plant. The 
necessary machine is also produced in their works. The illustra- 
tions are made from photographs taken of the plants laid down. 

British Automatic Loom Company, Limited, Great St. Helens, 
London. Pamphlet describing and illustrating the needle-loom.— 
This machine is constructed upon new and improved principles, one 
of the chief features being the replacing of the shuttle at present 
in use by needles, with the result that an increase in production is 
obtained, whilst at the same time the cost of manufacture is reduced, 
The new system does away with the shuttle, and places on a loom 
a sufficient amount of filling to run continuously for a week or 
longer, thus avoiding the serious loss of time and production at 
present suffered, as well as the waste occasioned, by changing 
quills, 








NAVAL ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty :—Staff engineer: G. L. R. 
Perkins, to the Pembroke, additional, for service as engineer over- 
seer at Clydebank. Chief engineer: W. Wright, to the Pembroke, 
for the Thetis. Engineers: F, W. Austin, to the Vivid, for the 
Calypso; T. W. Richards, to the Pembroke, for the Russell; E. 
P. St. J. Benn, to the Britannia ; V. E Snook, to the Urgent, for 
Jamaica Dockyard; G. S. Holgate, to the Gleaner. Assistant 
engineers: W. E. Olive, to the Excellent, for the Narcissus; A. J. 
C. Moore, lent to tae Amphitrite for voyage out and home. Pro- 
bationary assistant engineer: J. L. Badham, to the Phaeton. 


THE BRITISH ASSOCIATION OF WATERWORKS ENGINEERS.—The 
Winter Meeting of the Association will be held at the Geological 
Society’s rooms, Burlington House, W., by kind permission of the 
President and Council of that body, on Saturday, December 7th, 
1901, when the chair will be taken at 10.30 a.m. After the 
transaction of the usual routine business, the following papers, &c., 
will be taken :—Discussion on Mr. Ingham’s Paper, entitled ‘‘ The 
Design, Construction, and Cost of Open and Covered Service 
Reservoirs” (paper read at the Annual General Meeting, July, 
1901); reading of paper, entitled ‘‘French Practice in the Manu- 
facture of Cast Iron Pipes,” by A. G. Cloake ; reading of paper, 
entitled “English Practice in the Manufacture of Cast Iron Pipes, 
by S. H. Terry, M. Inst. C.E.; an abstract, entitled ‘‘ American 
Practice in the Manufacture of Cast Iron Pipes,” from THE ENGI- 
NEER, will be taken as read ; discussion on the three papers above 
mentioned, 

Tue Piywet Horse Gear.—Only a little thought and an elemen- 
tary knowledge of mechanics are necessary to show how inefficiently 
much of the power of the horse is frequently lost through its faulty 
application. It is deplorable from a humane point of view, and 
wasteful when looked at from a commercial standpoint. To take 
a simple case: a pair of dray horses can easily haul a given load, 
but if the load has to be moved backwards, the ordinary method 
of utilising the power of the horses is such that only a small pro- 

rtion of the load can be moved. The reason is not far to seek. 

e fault lies largely in the method of yoking. In hauling the whole 
of the force energies of theanimals are applied in parallel directions, 
so that the resultant force is double that of only one horse, but in 
“backing” the forces are not utilised in the most advantageous 
manner ; each horse is pulling backwardsat the end of the pole, but 
not ina direction parallel to its neighbour. The force of each animal 
is applied at an angle of perhaps 25 deg. with the pole. A considera- 
tion of the parallelogram of forces will show that the resultant of 
two forces acting at such angles is considerably less than would be 
obtained by applying the same forces in parallel directions. Mr. 
T. H. Brigg, of 47b, Welbeck-street, Cavendish-square, W., has 
devised a simple apparatus called the ‘‘ Plywel,” by means of which 
the defects alluded to above have been remedied. ' It is merely a 
pair of bars pivotally fixed to the end of the pole at right angles, but 
capable of movement up, down, or forward, to conform to the 
movements of the animals. Along these bars the links which secure 
the horses are able to slide, so as to give each horse lateral freedom 
without danger of breaking the pole. It will be seen that the 
animals are thus enabled to apply their retarding forces in parallel 
lines. Although the device will be found most useful for heavy 
work, it is, of course, applicable to lighter carriages, 
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LETTERS TO THE EDITOR. 
(We do not hold ae at 4 il the opinions of our 





COLONIAL IRON, 


a. ing to an article on this subject appearing in your 
Bint yes there are one or two points on which your 
information is at fault. Por int 

‘As regards the Blythe River Iron Company, no definite contrac 

as entered into with it by the State of New South Wales for the 
jr ufacture of steel rails, The Government of that State agreed 
that if the company in question lodged a deposit of £10,000, they 
pe ld ask the permission of Parliament to make a firm contract 
gone conditions duly specified. In due course permission of 
Pa ‘iament was asked and refused, and so ended the negotiations 

ith the Blythe River Company. Subsequently the Government 
willed for tenders for the supply of 100,000 tons of rails to be 
je nufactured in the Colony, and delivery to be taken at the rate 
85 000 tons yearly. The price the Government offered to pay 
; s the lowest English, American, or continental price on date of 
poset delivery, plus the usual landing charges, : This was so 
sbriously open to disputes as to the proper price in the foreign 
casket on a given date, that no tenders were put in. Since then 
two or three tenders have been put in to supply these rails at a 
fixed price extending over the whole contract, but the Govern- 
ment decline to settle the question until the Federal Tariff is fixed, 
no doubt hoping that they may get the benefit of at least a portion 
of the bounties proposed to be paid on iron and steel, At the 
moment no iron smelting works are in course of construction, 
although preparations are being made to start works at Lithgow, 
and English capital will be invited to assist the industry. 

Commenting on the establishment of ironworks on the presump- 
tion that the Blythe River Iron Company had started to erect 
works, you write as follows :—* We are not unmindfual of the fact 
that earlier endeavours towards this end in New South Wales turned 
out to be dismal failures; and as some of the disabilities still 
remain, it does not follow as a matter of course that good results 
are assured from the present effort.” f 

Now this appears to me to be a rather unfair comment, and 
suggests probable failure of any attempt to produce iron, whilst 
no such failure need be anticipated, as [ hope to prove to you. 
I say your comment is unfair because, first, all the disabilities 
under which previous efforts laboured are now absolutely removed ; 
and, secondly, you omit to give the dates at which such efforts 
vere made, a very material factor in enabling one to draw con- 
clusions. To make matters clear, I will give you brietly the history 
of past efforts. In 1859 the Fitzroy Ironworks were started, the 
furnace being constructed cf sandstone, and smelting was done 
with anthracite coal. The attempt resulted in failure. Between 
1864 and 1866 further attempts were made with the same furnace, 
and with similar results, In 1875 the next and final attempt was 
made with this furnace, and failed. In 1875 smelting was started 
at Lithgow, and carried on intermittently for a few years, and 
20,000 tons of pig iron were produced, but not with satisfactory 
financial results. The disabilities under which these attempts 
laboured were unsuitable plants, a very limited market, as only 
New South Wales was available in consequence of each State levy- 
ing the same import duties on the produce of its neighbours as on 
imports from abroad, high cost of ore, coal, labour, and transport. 
It is, therefore, no wonder that the attempts between 1859 and 
1877 resulted in failure, but it is — certain that the attempts 
to be made now must yield most satisfactory financial results, as 
the disabilities are gone. Now an up-to-date smelting plant can 
be erected at moderate cost. The market of the whole of Austra- 
lia and Tasmania is, by the advent of Federation, available and on 
preferential terms as compared with imports from abroad. The 
extent of this market may be gauged from the following figures, 
showing the imports of a few leading lines for the year 1900 :— 


Tons. 

Pig and scrap from... .. 0+ oc «cc «ce cs <e sce co 58,000 
lron and steel in the shape of angles, bars, rods, sheets, 
plates, wrought, girders, joists, fencing wire, nails, 
galvanised, corrugated, and plain sheets, rivets, 

bolts and nuts, C.I. pipes, &c. .. 6. «2 ee oe oe 200,000 


Total 2 ws oc co oe ++ es 258,000 


I may say that this total does not include 43,000 tons of steel 
plates and sheets and £59,000 worth of cast iron pipes imported 
tor the Coolgardie Waterworks, because that order is not likely to 
be repeated. In addition to the above total, you must reckon on 
steel rails, mining machinery, agricultural implements and ma- 
chinery, the manufacture of which, in the Colonies, will be stimu- 
lated by the proposed bounties. } 

Railway extensions in the Colonies since 1877 have made available 
larger and richer deposits of iron ore than those previously operated 
on, whilst the cost of labour, ore, coal, and transport are greatly 
reduced. For instance, the Carcoar iron deposit contains at least 
3,000,000 tons of ore which can be mined by open cuts at an ex- 
cesdingly low cost, and work on the deposit by open cuts, shafts, 
and crosscuts, proves the ore to contain 53 per cent. metallic iron, 
and to be low in phosphorus, The deposit is within a short rail 
haulage of Lithgow, where coal of suitable quality is so cheap 
that coke can be produced for about 103, per ton. It is estimated 
by competent authorities that the best quality of foundry pig can be 
produced at Lithgow from Carcoar ore at 323, per ton. A report 
on the subject, with full analyses of the iron, coal, and coke, 
and giving the costs of the raw materials, has been submitted to 
one of the best and most practical men in England, who confirms 
the cost of 323. per ton for pig. Lithgow is an ideal situation for 
ironworks, as it has the cheapest coal in Australia ; is close to the 
best and most accessible iron deposit in New South Wales, though 
not the largest ; has limestone in unlimited quantity within a few 
miles ; is close to Sydney, the chief distributing port in Australia, 
and commands by rail the whole of the western, northern, and 
south-western trade of New South Wales; in fact, it is bound to 
become the Pittsburgh of Australia. There can be no doubt that 
iron-making is to be the soundest and most profitable investment 
in Australia, and already the Americans are on the look out for 
an opportunity to start ; but the best ore deposits, coal, and situa- 
tion for works are already secured, and can be had by English 
capitalists, who would be preferred to the American, as it 
is thought that the latter have now got sufficient grip of 
the iron trade. It is quite clear from the figures I have 
given you that the English ironmasters cannot hope to keep the 
Australian market after works are established there, because best 
foundry pig can be landed in any of the Australian ports from 
Lithgow for £2 10s, per ton, which is under the selling price here, 
and the Australian has thus the advantage of shipping charges, 
freight, insurance, exchange, and landing charges, say 30s. per 
ton in all, to secure a profit without reckoning on bounties or 
duties. The policy of the English ironmaster is obviously to embark 
in the same industry in Australia, thereby securing a much higher 
return for his money than he can get in this country, and nullifying 
the loss he will otherwise suffer by losing the Australian market, 
whilst he is, to some extent, fighting his bitter opponents, the 
American Trust, by keeping them out of Australia. 

I have no hesitation in saying that the concluding sentence of 
your article is quite wrong, because if English capital is not in- 
vested in the business, American capital will be available. Enough 
has been written in the home papers, magazines, and so on, to the 
effect that English manufacturers are slow to grasp their oppor- 
tunities, and if they allow the Americans to take the Australian 
iron trade it will be but confirmation of theoft-repeated statement. 
. You make a comparison between gold mining and the iron 
industry, to the Fsoy someon of the latter, by saying it has more 
attendant risks; but I humbly contend, from some knowledge of the 
game, that the risks attending the development ofa gold mine are 
infinitely the graater in Australia at the present moment, whatever 

‘they may have been in the past, and if your remarks had applied 





to the tye when the market was limited, and not to the present, 
I would have conceded your point. Now, however, the iron indus- 
try is the safest investment in Australia, and will be the most 
profitable, provided always due care is exercised in the selection of 
ore, coal, and a suitable site for works, such as the combination 
offering at Lithgow. A. B, THomson, 

London, November 12th, 

{Our correspondent would have made his statement more com- 
plete if he had supplied information as to the cost of labour and 
the prospect of obtaining it.—Ep, Tue E | 





GRAPHIC STATICS, 


Sir,—In your criticism of Mr. Charnock’s new text-book on 
“Graphic Statics” you treat with much scorn the method therein 
shown for determining the practical value of the so-called ‘‘ error 
in the beam theory.” The phenomenon exists, and to state that it 
is not atributable to the lateral adhesion of the fibres is merely a 
quibble in definition of causes. Mr. Charnock’s text-books are 
mainly appreciated by ‘“‘ practical engineering draughtsmen,” as 
distinct from ‘‘ students of engineering,” a difference in the class 
of assistants which is recognisable in most drawing offices. The 
main point emphasised on sheet five of the book is a simple arith- 
metical rule which enables one to determine the breaking weight 
of any beam, given the ultimate tensile compressive stresses of the 
material, or conversely from the result of a bending test carried 
to the point of fracture, to determine the ultimate stresses of the 
material. 

So long as it remains the Eagiish practice to determine the factors 
of safety from breaking loads the rule will remain of immense 
practical value, and I am surprised that most text-books omit it. 

t was deduced from experiments by Sir Benjamin Baker, and 
published by him in his book on ‘‘ Beams, Columns, and Arches,” 
now unfortunately out of print, and I believe that Professor 
Warren’s “Construction,” and Mr. Charnock’s ‘‘ Graphic Statics,” 
are the only books in which it appears. RACTICAL, 

Leeds, November 14th. 


[We do not object to any ‘‘simple arithmetical rules,” so long as 
they give correct results, whether they be purely empirical or 
founded upon sound theory. We object, however, to a statement 
that a ‘‘phenomonon that exists” is due to a physical cause to 
which it is not due and is well known to be not due. Such an 
objection is not a ‘‘ quibble,” nor has it anything to do with mere 
“definition” in the ordinary standard meaning of this word. It 
is well that Mr. Charnock’s books are appreciated by practical 
draughtsmen, their merits, as we have frequently pointed 
out, deserving such popularity. But if it were true that many 
‘practical engineering draughtsmen” are not ‘students of 
engineering,” that fact could only be regarded as lamentable and 
disastrous to English success in engineering practice. Fortunately 
it is not true of the bulk of the draughtsmen in England, Scotland, 
Ireland, or Canada.—Eb. THE E. } 





THE HOME OF TREVITHICK. 


Sir,—I send you the enclosed photograph, thinking it might be 
of sufficient interest for reproduction in your pages. The photograph 
was taken by myself, and shows the home of the great Cornish 
engineer, Richard Trevithick. The house is situate in Penponds, 
Camborne, Cornwall, which is given in Daniell and Collins’ “‘ History 
of Cornwall” as Trevithick’s birthplace. I was told by the present 
occupier of the house that Richard Trevithick visited Penponds, and | 





them, but it is still better to have a straight road which does not 
need them ; (3) Englishmen, as ‘* Estimating Clerk ” himself begins 
by saying, are not much of arithmeticians, and will probably never 
learn all the short cuts through the jungle of their old measures, 
And why should they, when the metric system off2rs a single 
universal short cut / 

It is quite true that a man completely acquainted with the 
British measures can find several convenient coincidences in them. 
For instance, £1 a troy ounce is a shilling a dwt. But in the 
metric system such coincidences are the rule, not the exception ; 
and it needs no special study to find them. A dollara hectogramme 
is a cent a gramme, 

The necessity of making mental conversions in order to get a 
definite idea of size would be a temporary inconvenience if the 
metric system was adopted ; but it seems to be forgotten that it 
is at present a permanent inconvenience, Not only have mental 
conversions to be done between metric and British units, but also 
between the different British ones. Only a few days agol tolda 
man the depth of a shaft in feet, and he had to turn it into 
fathoms before he could understand it. I have to talk of lead ore 
in tons to some people, in ‘‘ bings ” (of 490 kilos.) to others, to save 
them mental conversions. 

Perhaps, however, ‘‘ Estimating Clerk” is right from the point of 
view of the informal trade union existing in his and my trade. If 
the metric system was adopted, a great deal fewer clerks would 
be wanted. MINING CLERK. 





SOUTH AFRICAN PATENTS, 


Sir,—We are waiting for and hoping for a United British South 
Africa. I hear rumours of alterations in the patent laws of the 
new Colonies in South Africa, and your readers interested in such 
matters should be on their guard. 

My immediate reason for writing is to suggest that the interested 
Governments should be urged to arrange that one South African 
patent should cover all British South African possessions, It would 
be still better to adopt the French system, and make one British 
patent cover all British possessions, or, to meet the prejudice of some, 
make two distinct sets of patents, one for Great Britain and 
Ireland, and one for all uther British possessions ; call the latter 
the ‘‘ Imperial Patent.” 

The present arrangements here oblige us to take out five or six 
separate patents, a very heavy tax on inventors. 

The country is extensive, but the centres where the patents are 
likely to be of use are few and far apart, and the population small in 
any of them compared to European towns. The adjustments of 
revenue could easily be arranged between the various Governments, 
Patent laws were made to encourage invention, and for the benefit 
of the public generally ; the multiplication of expense prevents 
nany inventors from coming forward, and progress is consequently 
lelayed. 

Some years back a British patent was sound here, but we have 
zone backwards, and have wiped out that sensible law. 

A. W. ACKERMANN, A M.,I.C.E, 

Castle Co.’s Buildings, Aderley-street, Cape Town, 

October 22nd. 








DANISH MERCHANT STEAMER, OSCAR II, 





Det Forenede Dampskibs Selskab, of Copenhagen—the enter- 
prise and standing of which Danish shipowning company are well 
known in this country from its 

trade with us in the carriage of 








TREVITHICK S HOUSE 


the house depicted in the photograph, shortly beforehisdeath. Born 
in 1771, Richard Trevithick invented in 1801 the common road | 
locomotive which carried the first load of passengers ever conveyed | 
by steam. There can now be seen in South Kensington Museum a | 
model of a locomotive constructed by him before 1800. To Richard 
Trevithick is due the credit of having invented the first: practically 
successful steam locomotive engine, one which he afterwards adapted | 
to work on a colliery tramway near Merthyr Tydvil, to travel about 
five miles an hour with a net load of about 10 tons. | 
I trust that the enclosed photograph and the few notes which I 
have given may be of sufficient interest for use in your pages. 
(Rev.) E. AMBROsE CROUCH. 
26, Church-street, Bridgwater, November 14th. 





THE METRIC SYSTEM, 


Sir,— Estimating Clerk,” writing from Leeds in your issue of 
November 9th, says the arithmetical rule of practice cannot be 
used where the metric system is used. I admit that practice is 
less used, because there is Jess need for it ; but it can be used as 
easily there as anywhere else. For instance, to find the value of 
232°253 metric tons of ore at 153°77 the metric ton :— 
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If the question was in British units, such as 232 tons 3 cwt. 
2 qr. 17 lb. at £6 3s. 7d. the ton, it is quite likely that ‘‘ Estimating 
Clerk” might be able, by using practice or otherwise, to devise 
some short cut whereby he could reach the result as quickly as in | 
metric units. But it is certain that (1) he could not use the slide 
rule in doing so ; (2) short cuts are good when you have learned 











butter, eggs, bacon, &c., and 
from its fleet, numbering close 
upon 160 steamers, many of which 
are employed in the principal 
passenger and tourist so e- 
tween Scandinavia and Britain— 
has just had its fleet augmented 
by a new steamer, which in 
several respects forms the most 
notable vessel yet owned by 
Denmark. This is the Oscar II., 
which was launched from the 
yard of Alexander Stephen and 
Sons, Linthouse, on the Clyde, on 
the 14th inst. The new vessel is 
intended for the company’s pas- 
senger and cargo trade between 
Denmark and America, and her 
speed will be such as to reduce 
the present cargo steaming time 
from Copenhagen to New York 
by five days, 

The steamer is 520ft. in length, 
has a gross register tonnage of 
10,500, and her depth from the 
keel to the highest deck is fully 
59ft. She has seven complete 
or partial decks, most cf them 
steel-plated and wood-sheathed. 
She has been built in nine 
months, She will make her first 
voyage early in January. She 
has been cunstructed under the 
rules cf the Bureau Veritas to 
the requirements of their highest- 
class special survey. In addition 
she has enormous strength for- 
ward—her shell plating being ljin. thick, and her framing 
increased in proportion—in view of her route, and the chances of 
meeting ice. 

Owing to the large increase of trade between Copenhagen and 
America the vessel has been designed tocarry about 8000 tonsof dead- 
weight, and the facilities provided for rapidly loading and discharg- 
ing cargo are of the most efficient description. Derrick posts are 





| fitted on the upper deck, carrying in all sixteen derricksand served by 


ten steam winches. To develop the frozen goods trade large holds 
and store rooms are insulated for the conveyance of game, butter, 
milk, and vegetables. The refrigerating machinery for this 
purpose is supplied by J. and E. Hall, of Dartford, and is capable 
of maintaining each of the seven compartments thus treated 
independently of one another at any temperature ranging as low 
as 4 deg. below zero Celsius. There is accommodation for 150 first- 
class and 80 second-class passengers on the awning and bridge 
decks, and for over 750 third-class and emigrant passengers. The 
vessel when completed will receive, in aidition to the class of the 
Bureau Veritas, the highest certificates of the British Board of 
Trade and of the Danish and American Government Boards. 

The Oscar II. will be propelled by two independent sets of very 
powerful triple-expansion engines of the builders’ make. Steam at 
a pressure of 160 lb. will be supplied by nine single-ended four- 
furnace boilers. The speed expected is between 16 and 17 knots. 
During the vessel’s construction the owners have been represented 


| by Captain Jesperson and their engineer, Mr. Ludvig Anger. The 
| launch of the vessel on 14th inst. was successful in every respect, 








Work on the Seoul-Fusan Railway, in Corea, was 
commenced in August last. This line will connect Seoul with the 
south-east part of Fusan, and will be 280 miles long ;-it passes 
through the rich agricultural country of Southern Corea. A 
Japanese company holds the concession. The directors say that 
some of the material will be purchased in the United States. The 
road will be standard gauge, and there will be considerable bridge 
work on the line. 








940 


THE ENGINEER 


Nov. 22, 1901 





ee 
——— 





ELECTRIC TRACTION ON THE UNDERGROUND 
RAILWAY. 

Tue Arbitrators again sat on Wednesday morning, the 
13th inst. 

On Major Cardew resuming his evidence some discussion 
took place upon a calculation which he had been requested to 
verify in relation to energy expenditure in acceleration. The 
witness said he had found some of the details to be incorrect. 
The weight of the car should have been 54 tons instead of 
514, as he had been informed, and the distance run 1600 
metres. 

Mr. Parshall: The weight is 116,000 lb., and the distance 
was given me as 1700 metres. 

The President: Mr. Kapp’s diagram relating to the test 
runat Sondrio isnot consistent with his figures. Mr. Parshall 
appears to me to be right. 

The witness, continuing his comparison on the basis of the 
figures supplied, said he had calculated the energy supplied 
up to maximum speed to be 21,960 kilowatt-seconds positive. 
In Mr. Kapp’s figures, however, the recuperative energy 
restored to the time during brakeing had not been deducted. 
This amounted to 13,086 kilowatt-seconds, making a net 
average of 20,574 kilowatt-seconds, instead of 22,000 as had 
been previously given. The total kilowatt-hours expended 
was thus 5171, which worked out to 106 watt-hours per ton- 
mile. The maximum speed on the Sondrio run was 41 miles, 
and that estimated on the Metropolitan Railway 25 miles, so 
that as the energy expended in acceleration varied in propor- 
tion to the squares of velocities, the energy taken varied in 
the proportion of 25to41. Pursuing the comparison on that 
basis, the energy consumed being inversely proportionate to 
the length of run, and the test run on August 27th at Sondrio 
having been over 1°66 mile, it worked out at 83 watt-hours 
per ton-mile. The time taken for acceleration was somewhat 
large, however. 

Mr. Parshall: The average Ganz acceleration is 2ft. per 
second.—Yes, but the energy put into acceleration is propor- 
tionate to the square of the final speed attained. If you 
accelerate quickly the current consumed is smaller. 

Continuing, the witness said he thought there was great 
difficulty attending the use of large insulated rails as con- 
ductors. It was far better to have overhead conductors if 
possible. 

Mr. Moulton: Have you ever in your life seen any portion 
0: the equipment you suggest ?—I saw the motor car at Buda 
Pesth. 

Mr. Moulton: Half a motor car of 150 horse-power! Is 
that all ?—Yes. 

Mr. Moulton: Have you considered that by. statutory 
authority the District extensions are to be run by direct 
current ?—No. But I should not like to advise the District 

tailway to have two systems at work simultaneously. 

Asked by Mr. Moulton whether, in his opinion, the two 
tenders sent in by Messrs. Ganz and the British Thomson- 
Houston Company were not tenders for different things, the 
witness replied that the tenders were for different plants; 
and the problem was solved in different ways. He dissented 
from Mr. Moulton’s suggestion that the Thomson-Houston 
plant would supply 50 per cent. more power than that 
proposed by Messrs. Ganz. The Thomson-Houston plant 
would not, as a matter of fact, produce more power than the 
other. The maximum power estimated for the Thomson- 
Houston tender was 7400 kilowatts, and the average 7200 
delivered by the generators; the maximum provided by the 
Ganz plant 9300 kilowatts, and the average 4800. The Ganz 
tender provided for two generating sets, with one in reserve, the 
Thomson-Houston tender providing a reserve of only one-fourth. 
The Thomson-Houston Company said their generating sets 
would maintain momentary overloads of 50 per cent. without 
injury, and that, rated low, the rise of temperature in the 
machines was 40 deg. Cent., while there would be a normal 
charge of 6000 kilowatt-ampéres without a rise of temperature 
exceeding 35 deg. Cent., with an efficiency of 94 per cent. It 
was the rise of temperature which limited the performance 
of their machines. There might be less boiler power in the 
Ganz plant, but not less in the engines, and more in the 
generators. 

Under continued cross-examination by Mr. Moulton, the 
witness admitted that he had never seen exactly the same 
form of rheostat as that proposed by Messrs. Ganz, nor the 
solenoid regulation of the air orifice in the resistance in actual 
practice. Healso admitted that, should anything of an un- 
foreseen nature happen to affect the working of the solenoid, 
the traffic could not be maintained, and the whole object of 
the concentration of the motors would be defeated. 

Mr. Moulton: Sir William Preece stated before the Joint 
Committee that the Ganz system was purely in the 
experimental stage. Do you agree with that ?—No. I don’t 
think itis purely experimental. There are details in both 
which are new in application, and in that sense both may be 
called experimental. 

The Board of Trade would, the witness continued, probably 
require a more considerable period of trial for the Ganz 
system than for one the results of which they had already 
tested in operation. 

Mr. Talbot, of the firm of Hopkinson and Talbot, consult- 
ing engineers, stated that on the Leeds municipal system of 
electric tramways, the installation of which he had super- 
intended, the rigid method of suspending the overhead con- 
ductor was employed. When the system commenced running 
the conductors had torn away from the cars, but since there 
had been no trouble; the type of motor employed was the 
G. 58, which had a clearance between the stator and rotor of 
fin. at the top, and lin. at the base. The bearings, which 
were of white metal, lasted on the average for eighteen 
months, running an average distance of 45,000 miles. 

Professor Silvanus Thompson, F’.R.S., said he was past vice- 
president of the Institute of Electrical Engineers. In reply to 
questions from Mr. Cripps, he said he gave the preference in all 
cases where there was a necessity for using high voltages to the 
alternating three-phase current system, and he considered that 
there was an obvious advantage in using a high potential 
current on the Inner Circle line, because, apart from the 
question of cost, it was an undoubted convenience to get rid 
of the rotary converter, and thus, by adopting the polyphase 
system, one stage was advanced in simplicity. With the 
direct-current system he estimated that the loss in the 
conductor rails would be 8 per cent. normally, or, possibly, 
12 or 13 per cent. at the maximum, accepting a basis of forty 
trains an hour and an average energy consumed of 780 kilo- 
watts per train. The rotary converters would entail a further 
loss of 7 per cent. to 8 percent., and of 4 per cent. to 1 
per cent. in the commutators of the motors—total 
loss, 16 per cent. Against this, as regarded the polyphase- 
current system, there was to be set a loss of about 1 per cent. 
on the overhead conductors, which, together with various 





other Josses, would make an average of, at the outside, 3 per 
cent., so that there was an advantage in respect of loss of at 
least 13 per cent. in favour of polyphase current. In respect 
of the motors, taking equal sizes and equal given speeds of 
armature, the torque was about equal in the case of both 
polyphase and direct-current motors; but in the case of 
polyphase motors the stators would not require to be so heavy 
as the field magnets of the continuous-current machines. The 
polyphase motors could also be used with a smaller clearance 
than the continuous motors, without the liability of sparking. 
They required less attention than the direct-current motors, 
because they had no commutators, and in the case of the 
polyphase motor the controlling gear was far simpler. 
The advantage of the ‘“ cascade” system of coupling was 
that it was possible to recover a portion of the train’s 
kinetic energy and restore it to the rails in the form of 
electrical power. With regard to the conductors proposed by 
the Ganz system, the witness said that personally he had 
never been favourable to the use of overhead conductors, but 
he thought that if there was any place in which the over- 
head wires could be tolerated it was on a railway and in a 
tunnel. The overhead system, despite the high potential 
proposed, would be, in his opinion, far safer than the 
return rail. He had seen the tunnel overhead con- 
ductors at work on the Jungfrau Railway and on 
a portion of Berlin tramway system, which ran under the 
river Spall. Good insulation was easier to maintain with 
alternating currents than with continuous, because, asa rule, 
the latter was found to electrolyse moisture, and the former 
to dry it up. The Ganz exciter system was, he considered, 
to be preferred to that proposed by the direct-current. 

Mr. Moulton: I have a book here, Professor Thompson, 
written by you last year. It is entitled “‘ Polyphase Electric 
Currents,” and in it you say: ‘As far as town lines, with 
frequent stopping and starting and varying speeds, are con- 
cerned, better results would be obtained by the use of 
continuous currents.”’ Do you still agree with that ?—It was 
true when I wrote it. In continued cross-examination, the 
witness said he had never seen the alternating system under 
control in traction, nor had he ever heard before of the use of 
liquid rheostats in traction. He still considered, however, 
that the use of a liquid resistance such as proposed by Messrs. 
Ganz would simplify the control of the train greatly. 

This concluded the evidence. 

Mr. Cripps, K.C., in addressing the Court on behalf of the 
Metropolitan Railway, said that too great weight had been 
given to the economy of the polyphase system as against the 
direct-current system. Cost was a factor with which they 
had to deal—the factor which had prevented the expansion 
of electricity in this country. They might take it that there 
were incidents of expense in the continuous-current system 
which against the polyphase system would effect a minimum 
saving of £140,000 in original expenditure. It seemed to be 
common ground that there was more leakage of current in 
the continuous-current system than in the alternating. It 
would be difficult to say what that saving would be, but it 
was an extremely important feature, for it might make all the 
difference between commercial possibility and commercial 
impossibility, as regarded the two systems. On that point 
he wished to say that the Metropolitan Railway was in less 
pecuniary difficulties than the District Railway, but owing 
to the obvious sources of competition it was extremely 
important that the most economical system should be adopted. 
The problem was: Could an overhead wire be placed in an 
inaccessible position? The answer was that it could, and 
the other side did not deny it. The suggestion of danger was 
a wholly impossible one, based upon an impossible assump- 
tion. That placed into a nutshell the problem of safety, for 
his (counsel’s) company claimed that they had a form of cable 
and trolley which would reduce friction to a minimum. 
They claimed for their cascade system that it was a great 
gain in efficiency, and that it was able to attain a greater 
degree of acceleration during the first period. The doctrine 
of the other side that danger would be involved was a wholly 
pessimistic one. Was there any reason whatever to suppose 
that, for instance, the vibration of a vehicle could affect the 
mechanism of the liquid rheostat? It had been already in 
use on one line, and it had been used frequently for travelling 
cranes, and he considered that it ought to be recognised on 
the balance of the evidence that the rheostat was not only 
efficient but an improvement upon those which already 
existed. As regarded brakes, the Ganz system embodied the 
cascade brake in addition to the Westinghouse. After the 
most skilled criticism, what was left on the point of 
efficiency? It was always the case that when a better system 
was displacing an effete one that the supporters of the latter 
could refer to the performances of their own method. He 
suggested that the point before the arbitrators was: Which 
is the best system in its broad sense? He contended that in 
the Ganz system the experimental stage had been passed as 
regarded the principles of the electrical contrivances involved. 
The only novelty was the Inner Circle itself. It was an 
exceedingly complex and difficult problem, but the arbitrators 
had heard the opinion of all the experts that had been called 
to the effect that there was no unsolved electrical principle 
concerned in the Ganz system, and he submitted that some 
weight should be attached to their statements. He did not say 
that the three-phase system should be adopted because it was 
newer, any more than the other side claimed that their 
system should be accepted because it was older, but he 
claimed that his support of the more progressive and less 
expensive of the two systems was entirely justified. 

In the course of his address to the arbitrators on Friday, 
Mr. Fletcher Moulton, K.C., who appears on behalf of the 
District Railway Company, said that both parties were per- 
fectly agreed that the direct-current system was capable of 
doing all that was required withoutany electrical or mechanical 
risk. The only contest between the companies was that 
there was another course open which the Metropolitan Rail- 
way Company considered more wise and more prudent to 
adopt—alternating current. He submitted, however, that 
the two engineers who had examined the Ganz tender had 
never fully realised its meaning ; if they had they had never 
given their employers any information upon which a good 
comparison might be based. As a practical system the Ganz 
system was in a process of birth—there was no fixity about 
it, and no prudent man would dream of touching it until 
experience had given some finality to its shape. The various 
experts who had been called had not, he submitted, given any 
admissible evidence as to relative cost and relative efficiency 
—certainly no evidence which proved that the Ganz system 
was cheaper to instal and less expensive to work. One point 
on which the economy of the two systems differed was that of 
acceleration. His (counsel’s) clients had taken an acceleration 
of 1-5ft. per second, which was the proper acceleration, and 
had Pa, 5h this could be obtained with more economy by 
the direct-eurrent system. The Ganz system had adopted an 





acceleration of 2° 6ft., but it had been admitted that the chan 
from 1:5 to 2°6 was made because it diminished the cost . 
working. Mr. Blathy had said that the cost of working th 
two systems was the same, but he (counsel) submitted that 
Mr. Blathy was not comparing the two systems, An 
endeavour had been made to calculate the cost of the Ganz 
system, but it could not be figured out accurately because 
the whole system was too vague and unformed. It was, how 
ever, possible to say that the polyphase system was the’ more 
expensive. Was it safe to trust the great traffic of the Inner 
Circle to a manufacturer’s progberes ? Who, as a matter of 
prudence, would dream of facing the risk which every now 
pe had of breaking down, when he had the choice of a 
thoroughly-tested system before him? The liquid rheostat 
for instance—there were very great practical doubts as to how 
that contrivance would work. It had never been in 
practice —it had never even been made. The question 
of control was complicated by the fact that it was 
essential to the system that multiple control should be 
adopted. If that was to be performed efficiently, surely 
every one knew with what a lack of synchronism the liquid 
rheostat worked. With regard to the overhead wires, Mr 
Blathy proposed a rigid system of suspending the conductors, 
which was quite impossible procedure. The breakdown of 
the wire, against which he was unable to see how it was 
possible to guard, would mean the blowing out of the fuses 
and the stoppage of the whole system. It would be exceed. 
ingly difficult, in the cramped space of the tunnels, to effect 
any repairs to the overhead lines, and any delay incurred 
would * cumulative delay with a circular system of trains, 
Experience had proved that there was no danger inherent in the 
direct-current system ; the other side could not point to any 
experience at all with theirs. The direct-current system 
could not be beaten by its rivals. It was known what the 
one could do; but the statements of what the other could 
do was all prophecy—the roseate views of those who were 
eager to supply the plant. He believed that the system 
which both parties agreed was competent was the one to be 
preferred. 

Mr. Moulton’s address having concluded, the President 
said that the arbitrators would make their report to the 
Board of Trade in due course, and the arbitration proceed- 
ings then terminated. 








STANDARDISATION OF SCREW THREADS, 

~GENTLEMEN,—As announced to you at the general meeting held 
on April 18th last, your Council, recognising the importance of, if 
possible, standardising the screw threads employed in cycle con- 
struction, appointed a Committee, consisting of Messrs. T, 
Mabbutt, O, P, Clements, H. Austin, F. E. Baker, P. L. Renouf, 
W. I. Rogers, R. F. Hall, and the President, to collect evidence 
on the subject and submit a report tu the Council. 

One of the first steps taken by the Committee was to prepare 
and issue to the principal cycle and cycle parts manufacturing 
firms a circular asking for particu'ars of their screw threads. 

The response to the Committee’s request was very gratifying, 
and showed the good feeling and confidence which the trade bears 
to the Institute, and the favourable interest taken in the questions 
the Committee was appointed to consider. Returns were received 
from nearly fifty firms, and were of a very complete nature. Only 
two firms declined their assistance. 

The Committee arrived at the conclusion that it was not only 
possible to establish a standard series of screw threads for cycle 
engineers, but wr A had every reason to believe that such standards 
would be generally adopted by the trade at an early date, and 
your Council is able to fully endorse this opinion. 

The Committee recommend the adoption of certain standards 
embodied in two tables, which, after having been carefully revised, 
are as follows :— 














| | With ;in. balls chain 
| wheel 


TABLE I, 
Diameters in inches. Threads per itch. 
050 to -084 .. oo co & 
085 to -099 .. 56 
“100 to -124 .. 44 
125 to -154 .. 40 
*155to -199 .. 32 
+200 to 1-000 .. 26 
Above 1-000 .. oe es se 24 
TaBLe II. 
Diameters Dia in | Nos. on Threads Suitable for such ju.ts 
decimally. fractions | I.W.G. per in. as— 
-056 17 = (62 right hand Spokes 
-064 } 16 j62 * Spokes 
“072 15 62 ” Spokes 
-080 14 (62 ea Spokes 
-092 13 56 is Spokes 
+104 j 2 |44 me Spokes 
+125 lin. | \40 ” Small screws, as used in 
| free wheels 
+154 = " Chain coupling 
175 182 ” 
+1875 yein. | 32 n Chain adjusters, brake 
| screws, Kc. 
+250 jin 26 9 Crank cotters 
+266 | 26 ie 
+281 | 26 i 
+3125 fin. | 26 ” Front hub axles, seat and 
| head pins, and saddle 
| _ slip bolts 
+875 gin. | 126 - Back hub axles 
+5625 yin, | /20 right and left) Pedal pins 
1-000 lin. | |26 right hand Steering column 
1-290 | \24 left hand Hub lock ring 
1-370 | \24 right hand | Hub chain wheel 
1-4875 | jin. | \24lefthand =| > aw motor, or hubs 
| | | with ,,in. balls lock 
| | ring 
1-500 1jin. | |24 right hand Multiplet, motor, or hubs 





In arriving at their conclusions your Council have been influenced 
principally by the following considerations :— 

The general practice as shown in the returns of the various 
makers, 

The desirability of reducing the number of pitches to a minimum, 
and avoiding the use of more than one pitch for parts of the same 
diameter, 

The fact that modern material admits of different treatment from 
material which was in use when earlier forms of threads were 
introduced, 

The altered methods of production of screws and screwed parts, 
arising from the use of automatic machinery. 

The uniform practice in a few special cases in which standardisa- 
tion practically exists. 

It will be noticed that the Council recommends twenty-six 
threads per inch for all spindles and clip bolts, and in fact all parts 
between ‘200in. and lin. In view of the fact that a number of 
firms gave in their returns twenty-four threads for these parts, it 
is necessary that reasons should be advanced for recommending 
twenty-six threads, It was found that the prevailing tendency in 
establishing new parts was to favour finer threads, particularly on 
parts by which adjustments are effected. In other parts, such as 


* Report of the Council to the members of the Cycle Engineers’ Lusti- 
tute, November Ist, 1901. 
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uts and cotter pins, it was considered that the 
ball bese the pacts was more effectually retained than if the 
i re adopted. } 
be a fp aedie pedeams that the exigencies of design will call for 
ther diameters than those set out in Table II., though the pro- 
. d pitch in relation to the diameter may always be maintained ; 
po to insure interchangeability of free wheel clutches and the 
tik 2 and certain nuts and bolts, they particulatly recommend that 
ine ‘exact diameters of threads ci for hub ends, wheel spindles, 
head locking pins, crank cotters, and seat lug bolts respectively, 
be adhered to, as being those at present more generally used, _ 
The form of thread which your Council recommend is one having 
contained angle of 60 deg., with one-sixth of the pitch taken off 
the top and left in at the bottom, the resulting top and bottom 
being rounded to a radius of one-sixth of the pitch. After con- 
siderable research among the records and tabulated data of engi- 
neering practice in this country and abroad, it is felt that the angle 
suggested is being recognised as the most mechanical, and as the 
one for which tools and gauges can be most readily produced 
within commercial limits of accuracy. Practice has also proved 
that the recommended form is particularly suited for screwing dies 
and the screwing tackle generall employed in repetition work. 
Inasmuch as many of the threads at present in use have been 
developed from hand chasers, it is believed that there is a con- 
siderable deviation from the Whitworth standard form in the 
direction of a shallower thread as recommended by your Council. 
In advocating the round form at the top and bottom, your 
Council has in view the fact that the form of screwing tackle 
eferred to above an inevitable tendency to wear round, 
even if the tools are originally made with flat extremities. It is 
also desired that the present threads should not disturb the aproxi- 
mate interchangeability of existing parts. : 
(Signed) C. R. GARRARD, President, 











THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Oorrespondent.) 

BusiNess keeps up cenpan ey most departments, the require- 

ments for engineering sections ing considerable, and there seems 

every reason to anticipate that a cheerful condition of affairs will 
continue to prevail up to the close of the year. Steel is quoted at 
£5 to £5 5s. for Bessemer billets, and £5 5s. to £5 10s, for best 

Siemens do. The demand is likely to improve shortly for wagon- 

building sections, as India, South Africa, and other places continue to 

require large quantities of rolling stock, and are asking as usual for 

British tenders. A fair business was done in this department on 

’Change in Birmingham this—Thursday—afternoon. 

With regard to manufactured iron, although the tendency of con- 
sumersinsome branches to keep their requirements within moderate 
limits is no less marked than recently, yet the amount of business 

ing in most departments is for the time of the year fairly satis- 

factory. Sheets, singles, are quoted £8 to £8 5s. ; doubles, £8 2s, 6d. 
to £8 7s, 6d.; and trebles, £8 15s. to £9; with galvanised corru- 
gated sheets, f.o.b, Liverpool, £11 15s, Marked bars continue on 
the £8 10s. basis, with the Earl of Dudley’s brand £9 2s. 6d.; 
second grade, £7 10s.; and common unmarked bars, £6 15s, to £7. 
Foreign competition, and also the operations of other districts in our 
own country, continue to give Midland common bar makers con- 
siderable trouble. Sheet makers also are apparently less active, and 
during the week prices have receded about 2s, éd, Hoop iron is 
quoted £7 10s.; nail-rod and rivet iron, £7 5s. to £7 10s.; and gas 
strip, £7. 

4 the pig iron trade the current output is going into early con- 
sumption, and under these circumstances smelters continue to 
quote higher prices, For instance, 533. 6d. has been asked for 
part-mine iron, but customers would have to be in great need of 
iron before closing a bargain at that price, nor will the red 
forward at it. Quotations generally are steady at 47s. to 48s, 6d. 
for Staffordshire cinder forge ; 51s. to 53s. part-mine ; all-mine, 
55s, to 60s.; best, 75s. to 80s.; and cold blast, 95s. to 100s. Other 
brands are, Northamptonshire, 51s, 6d. to 52s, 6d.; Derbyshire, 
52s, 6d. to 53s.; Lincolnshire, 52s. 7d. to 53s. 7d.; and North 
Staffordshire, 52s, 6d. to 53s, 








NOTES FROM LANCASHIRE. 
(From our own Oorrespondents.) 


Manchester,—Only an unsatisfactory sort of business continues 
to be reported on the Manchester iron market, and although the 
full prices are obtainable on sales for prompt delivery, there are 
still extremely low forward quotations. Local and district makers, 
who have still comparatively very little to offer, are firm at recent 
rates. Lancashire makers are not now quoting under 57s. 6d., less 
2h, and are even dis d to advance on this figure for prompt 
delivery. Lincolnshire remains at 51s. 6d. to 52s. net, with Derby- 
shire nominally about 55s. 6d. net, delivered Manchester. Forge 
iron is also in much the same position as last reported. Nominally, 
quotations are about 51s, 6d., less 24, Lancashire, and 50s, 2d. net, 
Lincolnshire, delivered Warrington, but makers have scarcely any- 
thing to sell beyond what they are delivering, on account of con- 
tracts already placed. 

The continued weakness in Middlesbrough iron is a disturbi 
factor in the market, and as it is to some extent a competitor wi 
Lincolnshire, speculative transactions are reported to have been 
entered into for next year in Lincolnshire iron at fully 2%. below 
present rates, and in Middlesbrough at ls. under even the current 
minimum quotations. Representatives of Middlesbrough makers 
declare, however, that if there is to be a continuance of the 
present altogether unremunerative rates, furnaces will be put out 
of blast. Ordinary No. 3 foundry Middlesbrough could be bought 
at about 52s, 4d. net, with special brands quoted about 6d. 
to 1s, above this figure. Scotch iron is somewhat irregular, Eglin- 
ton being obtainable at 58s. or even less, whilst Glengarnock, which 
is rather difficult to obtain owing to the limited production, is 
quoted about 59s, 6d. net, delivered Manchester docks. Canadian 
pig iron is so far not coming forward here in any appreciable quan- 
tities, but users anticipate that they will be able to buy pretty 
largely later on, and the easing down in Middlesbrough prices is to 
some extent attributed to the considerable shipments of Canadian 
iron that have been made to the North of England. 

A weaker tone as regards prices is noticeable in the finished iron 
trade, Meetings of both the bar and the hoop iron makers’ 
associations were held in Manchester on Tuesday, and reports as 
to the state of business were less satisfactory. No change was 
made in the list rates, but bar makers are not able to obtain so 
readily any advance on the official basis of £6 10s., delivered Man- 
chester district, and this now represents practically about the 
average market price except on occasional special sales, with North 
Staffordshire bars about £6 15s., delivered here. Hoops, the 
demand for which is only small, remain at £7 2s, 6d., random to 
£7 7s. 6d. special cut lengths, delivered here, and 2s, 6d. less for 
shipment. Sheets are steady at about £8 10s., delivered here. 

Business coming forward in the steel trade is generally only of 
moderate weight. Hematites are in not more than limited request, 
with quotations remaining at about 70s. to 71s., less 24, for No. 3 
foundry, delivered here. Local billets are still quoted about £4 15s, 
Warrington, and £4 16s, 3d. Manchester net. Steel bars range 
from about £6 12s, 6d. to £6 15s,; and steel boiler plates are un- 
changed at the Association basis of £7 10s., less 24, but only small 
orders are booked at this figure. Prices for common steel plates 
show some irregularity, quotations ranging from £6 10s, up to 
£6 15s,, according to quality and specification, 

_ The returns which have come to hand from the Amalgamated 
Sceiety cf Engineers and the United Machine Workers’ Association 


‘return of members who at 





during the week confirm what I stated in my last report as to 
a considerable number of men being discharged from various en- 
gineering establishments in the district. The Am ted Society 
of Engineers reports that the total unemployed list has risen from 
2 to 3 per cent., whilst locally the position is even less favourable, 
the number of members signing the vacant book in this immediate 
district now representing 5 per cent., as compared with 3 per cent. 
last month. In the United Machine Workers’ Association the pro- 
portion of unemployed members has increased from 3 to 34 per 
cent, throughout the society, and from 3 to 4 per cent. in the Man- 
chester district. The large increase of unemployed members is 
largely attributed by the society officials to ‘‘ the stoppage of night 
shifts that have been running for some considerable time, and the 
ifferent periods during the last two 
years have been sent to other towns, together with the combined 
slackness in the textile machine shops.” 

During the month questions arising out of day work, the signing 
of contract notes, and the guarantee of day wages have been 
dealt with by the district committee of the Amalgamated Society 
of Engineers, with results which they consider satisfactory. The 
machine question has also engaged attention, owing to changes 
made by different firms. In some cases decisions have been come 
to in accordance with the general custom of the trade, whilst 
others, in which the workmen complain of innovations, are still 
pending. 

Amongst repr tatives of the employers a steadily decreasing 
weight of new work continues the paene report, apart from one 
or two special brarfches. In the locomotive and railway carriage 
and wagon a trades there is still afair amount offering, which 
could be secured if makers were in a position to offer prc toa 
but as they are mostly already fully engaged up to the end of next 

ear, a considerable ae eg of this new work which cannot be 

eld back is going abroad, important orders having been placed 
with American firms. Electrical engineering and allied branches 
of industry are also kept fully engaged. For the most part, how- 
ever, as already indicated, the condition of the engineering trades 
is becoming decidedly less satisfactory. 

The position generally in the coal trade here shows some improve- 
ment. All descriptions of round coal are moving away freely, and 
the better qualities of engine fuel are less plentiful on the market. 
Except, however, that there is perhaps some slight hardening 
where prices had ——€ been cut rather low, no quoted change 
on late rates can noted. The better qualities of round coal, 
suitable for house-fire i a are in fairly brisk request, and at 
many of the collieries stocks have been filled up during the past 
week to meet requirements of customers. This, however, has to 
some extent been due to the delay in the coal traffic over the rail- 
— caused by the foggy weather, and for the most part, under 
ordinary conditions, the output of the collieries is still sufficient to 
keep up with requirements, and prices, although firm, remain at 
recent quotations, 

The remy bey ay ee for house-fire consumption and for 
gas-making are being felt in the lower Fae age of round coal, of 
which there are necessarily correspondingly lessened supplies 
available for ironmaking and general manufacturing purposes, and 
although industrial requirements show no expansion, collieries, 
having less to offer, are hardening somewhat on recent low quota- 
tions. At the pit mouth, ordinary a of steam and forge 
coal are not being quoted under 9s. to 9s, 6d. per ton for inland 
sales, and in some instances for special sorts up to 10s, is being 
got. 

The better qualities of Lancashire slack are meeting with a ready 
sale, collieries in some instances being short of supplies to meet the 
full requirements of their customers, and prices have stiffened up 
slightly on recent low rates, 7s. 6d. being a very general figure for 
the best descriptions, with good qualities not quoted under about 
7s, at the pit. The inferior sorts of slack, however, are still more 
or less a drug on the market, owing to competition from outside 
districts, icularly Derbyshire and Yorkshire, where common 
slack has been offered at the pit from about 2s, to 2s. 6d., as com- 
pared with 5s, to 5s, 3d., which are the minimum quotations for 
common Lancashire slack. 

A fairly good shipping demand still comes forward, with slightly 
better prices obtainable, 10s. 3d. to 10s. 6d. being about minimum 
quotations for good ordinary qualities of steam coal, with some 
special sorts fetching as much as lls. per ton delivered Mersey 





ports, 

For Lancashire coke a good inquiry is stirring, which is taking 
away all that makers are able to purchase, and prices are firm at 
recent full rates, averaging 23s. to 25s. for best foundry, and 14s, 
to 15s, furnace cokes at the ovens, 

Mr. J. S. Burrows, of Fletcher, Burrows, and Co., Limited, has 
been elected president of the South Lancashire and Cheshire Coal 
Association for the ensuing year. 

Barrow.—There is, generally speaking, a weaker tone in the 
hematite pig iron market, but this is shown more in speculative 
business than in the transactions between smelters and buyers. 
Orders are not coming in as freely as they did some time ago, but 
makers are well sold forward, and have 38 furnaces in blast, as 
compared with 37 in the corresponding week of last year. Makers 
are still firm in their prices, and quote from 60s. to per ton net 
f.o.b. for mixed Bessemer numbers. Warrant iron, however, is at 
58s, 6d, net cash sellers, buyers 1d. less, Stocks have been increased 
this week for the first time for many weeks past, 1985 tons having 
gone into warrant stores, but the total stocks only represent 
13,316 tons, being 7294 tons less than was held at the beginning of 
the year. There is not much trade doing in forge or foundry iron. 

Iron ore is in fair demand so far as good sorts are concerned, but 
there is only a poor inquiry for the common sorts. Prices show 
little or no variation, good average native sorts being at 123. 6d. 
per ton net at mines, and Spanish ores, which are in large consump- 
tion throughout the district, are quoted at 15s, 6d. per ton delivered 
at West Coast ports. 

The steel trade shows no change of moment. There is still a 
good business doing in heavy classes of steel, and makers are well 
off for orders for heavy steel rails, tram sections, hoops, tin bars, 
billets, slabs, railway sleepers, and general steel merchandise. 
They are, in fact, well off in every department, so far as future 
business is concerned, except ship and boiler plates, and there are 
eae of an improvement here. Prices all round are very 

rm. 


Shipbuilders and marine engineers have no new orders to report. 
They are not employing as many men in the construction depart- 
ment as of late ; but the — depression is only regarded as a 
lull, and it is expected before the close of the year some new 
business will come to hand. In the meantime much progress is 
being made with the orders in hand, and a steady business is being 
done in gun mountings, projectiles, &c. 

The coal and coke trades are quiet, and prices show no improve- 
ment, nor are orders increasing. 

The export shipping trade is indifferently employed. The ship- 
ments of iron last week stand at 5720 tons and steel 9451 tons, as 
compared with 6570 tons of iron and 6782 tons of steel in the 
corresponding period of last year, adecreasein iron of 850 tons, and in 
steel an increase of 2669 tons. The exports this year represent 
308,934 tons of iron and 406,101 tons of steel, as compared with 
575,055 tons of iron and 355,835 tons of steel in the same period 
last year, a decrease in iron of 266,121 tons, and in steel an 
increase of 50,266 tons. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

THE condition of the South Yorkshire coal trade remains very 
much as last ee The pits are working full time, and all fuel 
brought to bank finds a ready market. The continued unsatisfac- 
tory condition of the iron trade is peg some anxiety in colliery 
circles as to the future with regard to the use of coal and coke in 





the heavy trades when present contracts expire at the end of the 
year. Quotations are unchanged :—best Silkstones, 13s. to 14s. 

r ton ; Barnsley House, 12s. to 12s, 6d. per ton ; nuts from 10s, 

. per ton. 

ecall for steam coal is steady, and values are unchanged, though 
there is no strong tone. Barnsley hards make 9s. 6d, to 10s. per 
ton. Nuts being in large demand for gas making, their value is 
thereby maintained at 9s, 6d. to 10s, per ton ; screened slack from 
5s. 6d. per ton ; pit slack from 2s, 6d. per ton. Coke continues 
steady at 10s, 6d. to 11s, 6d. per ton. 

At the East End manufacturers of military material are still 
waiting anxiously for the armour plate orders which are so much 
needed. We have already mentioned that several of the firms 
have for weeks now been idle in the departments devoted to the 
preliminary processes, and the work in the planing shops is now 
nearing completion. Not merely in armour plates, but in hea 
forgings and all other classes of Government work there is muc. 
less doing. The demand for marine material in the general ship- 
ee trades is also weaker than it was. With regard to railway 
material, a few orders have been given out recently, but there is 
nothing like full work doing in the different establishments. 
Taking the heavy trades all round, it is evident that the year is 
closing with anything but a satisfactory condition of affairs, and so 
phe as can be seen, with small prospects of a brighter outlook for 


The depression already noticed with regard to the crucible steel 
trade seems to be deepening. It is estimated that when the work 
of the i comes to be summed up it will be found that in value 
and volume the steel output has not been more than one-half what 
it was in 1900. 

At this time of the year the lighter Sheffield trades, such as 
silver, electro-plate, and cutlery, begin to get busier for the 
Christmas and Rae Year requirements, but there are very few 
evidences of such activity this season at present. The requirements 
for metropolitan and the principal provincial centres are unusually 
light, and travellers everywhere are sending home most discouraging 
reports. The poor business at home is not the only drawback ; 
continental requirements are equally moderate. The French, 
German, and Swedish markets—the latter owing to the drought 
in Sweden—are ordering very lightly in the costly goods which 
are usually taken by these countries. 

There is trouble ahead in one important department of the 
lighter trades of Sheffield. The London, Birmingham, and Sheffield 
Silver, Electro-plating, and Britannia Metal Trades Affiliation held 
a united meeting at Sheffield on Wednesday, November 20th, in 
connection with fresh demands made in the Britannia metal trades. 
These include proposed advances in wages from 5 to 10 per cent. 
Manufacturers do not regard the advance, although it is asked for 
at a most inopportune time, as the gravest part of the agitation. 
The crux of it, they say, is similar to what had to be done in the 
engineering trade. They see in the new movement an effort to 
prevent them being masters in their own establishments, and they 
are determined to resist fresh encroachments in that direction, and 
to stand by the principle of conducting their business in their 
own way, without being dictated to by outside persons in respect 
of their methods and management. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


Nor for some seven years has there been so little buying in the 
iron and steel industries as is now reported, but nevertheless most 
works are still well employed on old contracts, and at very few 
establishments has there yet been any necessity for paying men 
off. The production, however, is not equal to what it was last 
year, neither are the shipments so good, and the declining railwa 
traffic receipts attest that there is considerably less trade wi 
inland districts. 

It is to be noted that though the Cleveland ironmasters are not 
now sending half the quantity of pig iron to Germany and the 
nearer continental countries that was forwarded at this time last 
year, or, in fact, in any November since 1894, their total shi ts 
do not fall much short of those in recent Novembers, for what bas 
been lost on continental account has almost been made up by 
increased deliveries to Scotch and other home ports, more particu- 
larly the former. Something like 1200 tons of pig iron p= day are 
going from Cleveland to Scotland, whereas a year ago tons was 
more like the quantity. Usually Cleveland ironmasters quote 
between 4s. and per ton less for their iron than is asked for 
Scotch iron, but during much of this year, when they have had to 
rely more upon Scotland as a market for their iron, they have been 
taking 7s. to 8s, less, a difference which, however, steadily 
increased recently, so much so that last week it was lls. per ton, 
and this week 12s, 3d. less has been accepted for Cleveland than 
for Scotch warrants. This extraordinary difference, which has 
been unprecedented in recent years, is due in some measure to the 
large stock held in Cleveland and the small stock in Scotland, over 
139,000 tons in this district, and only 56,000 tons in Scotland. 
Until recently Scotland always held very much more iron than 
Cleveland. The stock of Scotch iron warrants is so small that 
there is next to no speculative business in them, and nearly all the 
transactions are in Cleveland warrants, which are so much cheaper 
and more plentifal, that there is no great chance of operators 
being ‘‘cornered.” 

Cleveland ironmasters are much interested in the importations 
of Canadian pig iron into Scotland, for the greater the quantity of 
that received the less will be the tonnage that will be required from 
the Cleveland district. Already between 30,000 and 35,000 tons 
of Canadian iron have been imported into the Clyde, and more is 
due for delivery before the close of the month. The business is 
likely to be continued, for consumers on this side have bought for 
delivery over the early months of next year. Low as is the price 
of Cleveland iron supplied to Scotch consumers, the fi quoted 
for Canadian iron are said to compare favourably with them. No 
Canadian iron has yet been received in this district, but more 
German basic iron has come to hand, and contracts have been 
arranged for further supplies. 

The price of No. 3 Cleveland G.M.B. pig iron has been reduced 
to 43s. 9d. per ton for prompt delivery, makers and merchants 
accepting this. For the former the price cannot but be an un- 

rofitable one, but competition compels the reduction when Cleve- 
land warrants have been sold at as low a figure as 43s, 2d. cash, 
and when plenty can be had at that rate, seeing that in the warrant 
stores of the district there are stocks of over 139,000 tons in the 

regate, nearly every ton being No. 3 quality. This weakens 
ihe padiien of the makers, who will now regret that they allowed 
the stock to accumulate so rapidly, and that they did not stop 
more furnaces when they were about it last winter. No. 4 
foundry and grey forge have eased off to 43s. 6d., but there is 
no great pressure to sell these qualities, though the production of 
them has been somewhat increased this month, Mottled iron is 
steady at 43s, 3d., and white at 42s. 9d. 

Makers of hematite pig iron in this district are fairly well 
situated, and have no difficulty in upholding their prices, as the 
output is still short of the requirements, and there is only a 
stock of 300 tons in the public warrant stores in this district, 
whilst producers and merchants are cleared out. The competi- 
tion of Cumberland iron has ceased to be keen, for production 
there, as here, is short of requirements, and the stock in the 
public warrant stores has dwindled to 11,600 tons. The price 
of mixed numbers of East Coast hematite pig iron has for several 
weeks been kept firmly at 60s. per ton, and thus is now 16s, 3d. 
per ton dearer than No, 3 Cleveland pig iron, whereas 10s, is the 
usual difference. Hematite forge is at Rubio ore cannot be 
had delivered at wharf in this district at less than 15s, 9d. _ 
ton, though the freights have further declined, and from Bilbao 
to the Tees 4s, 9d. per ton is now charged. 

The shipments of pig iron from the Cleveland district thig 
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month to Wednesday night reached 47,826 tons, as compared 
with 60,607 tons last month, and 52,603 tons in November, 1900, 
to 20th. The stock of Cleveland pig iron held in Connal’s warrant 
stores on 20th was 137,649 tons, an increase this month of 681 tons. 

There is not much forthcoming in the way of new business for 
manufactured iron and steel producers, but they keep their mills 
well occupied on old contracts, and expect to & able to do this 
over the winter, especially as the shipbuilders are assured of plenty 
of work. Steel ship angles are somewhat easier in price, but other- 
wise no alterations have this week been made in quotations for 
finished iron and steel. Buyers of small lots of steel ship angles have 
still to pay £5 17s. 6d., less 24 per cent.,f.o.t., but for considerable 
lots producers accept £5 16s. 3d., and even £5 15s., less the usual 
discount. Iron ship plates cannot be had under £6 17s. 6d., leas 
24 per cent., and steel ship plates are firm at £6, less 24 per cent. 
Common iron bars are steady at £6 5s., less 24 per cent. Heavy 
steel rails are at £5 10s. net at works. For nearly eight weeks the 
iron and steel works of the Consett Iron Company have been only 
partially occupied, owing to the lack of water, but the rain of last 
week having ——- their reservoirs, full operations have been 
recommenced this week. 

The North-Eastern Railwa 
mineral traffic larger wagons 


Company is introducing for its 
an have ever been used on its lines 
hitherto—wagons which will 15 tons instead of the ordinary 
10 tons, and it is expected rer Baa the officials return from the 
United States still larger trucks will be put on the line. The iron- 
masters in some cases do not look with favour upon the intro- 
duction of larger trucks, because it will necessitate considerable 
alterations at their works, ¢.g., in the gantries, hoists, &c., which 
have been constructed to accommodate the ordinary 10-ton wagon. 

The shipbuilders are, on the whole, well situated, but do not 
secure many new orders, as freights are so unsatisfactory, and the 
number of vessels laid > is increasing. 

A good business is still being done in coal, and this week the pits 
have been worked even more fully than usual to overtake arrears 
in deliveries caused by the fogs and storms of the previous fortnight. 
It has been almost impossible during the last few days to get steam 
coal for prompt delivery. Altogether the business in the steam 
coal branch is better than is usual at this season of the year, and 
sellers are not dis to reduce their quotations for next year’s 
delivery ; in fact they are asking more. Por best qualities for early 
delivery lls. per ton f.o.b. at least has to be paid, and 11s, 6d. is 
quoted for next shipping season. For gas coals the best sorts range 
from 12s, to 12s, 6d. per tonf.o.b. Coking coals are realising 10s. 
per ton, and this being so, there is not much inducement to make 
it into coke, even though 16s, 9d. delivered at the Middlesbrough 
furnaces can be got for medium qualities, and 18s, f.o.b. for best. 
Mr. J. W. Peel, the manager at the Whitworth Colliery, Spenny- 
moor, and previously manager at Messrs. H. Stobart’s Etherley 
Colliery, has been appointed head manager at the Thornhill 
Collieries, South Yorkshire. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THERE was a firmer tendency in the Glasgow pig iron market in 
the early part of the week, and prices made some improvement. 
At the same time a considerable quantity of iron changed hands. 
Merchants report, however, that both shippers and consumers are 
reluctant buyers, and that, especially as regards the future, there 
is very little business being done. 

Business has been done in Scotch warrants from 55s, 3d. to 
55s. 10d. cash, and at 54s, 4d. for delivery in one month, while 
open sales have taken place from 55s. 4d. to 55s. 74d. per ton. 
Cleveland warrants have sold from 43s. 3d. to 43s. 5d. cash, and 
43s, 44d. to 43s. 6d. one month. In Cumberland hematite warrants 
there has been very little doing, but the prices quoted are 58s, 3d. 
to ag 4d. one month, a small business having been done at 58s, 6d. 
cash. 

The prices of the special brands of makers’ iron are steady. 
Govan, No. 1, is not quoted ; No. 3 is quoted at Glasgow, 53s. 6d.; 
Carnbroe, No. 1, 56s. 6d.; No. 3, 54s.; Clyde, No. 1, 66s.; No. 3, 
56s.; Gartsherrie, No. 1, 66s. 6d.; No. 3, 56s. 6d.; Calder, No. 1, 
not quoted ; No. 3, 57s. 6d.; Langloan, No. 1, 70s.; No. 3, 59s.; 
Summerlee, No. 1, 70s. 6d.; No. 3, 58s.; Coltness, No. 1, 72s.; No. 3, 
58s. 6d.; Glengarnock, at Ardrossan, No. 1, 65s. 6d.; No. 3, 55s. 6d.; 
Eglinton, at Ardrossan or Troon, No. 1, 56s. 3d.; No. 3, 53s. 9d.; 
Dalmellington, at Ayr, No. 1, 56s. 9d.; No. 3, 54s. 3d.; Shotts, at 
Leith, No. 1, 693. 6d.; No. 3, 57s. 6d.; Carron, at Grangemouth, 
No. 1, 67s. 6d., No. 3, 57s. 6d. per ton. 

The foreign demand for Scotch pig iron does not exhibit an: 
signs of improvement. ‘The shipments of the past week, bot! 
coastwise and foreign, amounted to only 3662 tons, compared with 
4350 in the corresponding week of last year. 

As regards raw iron, Scotland is becoming more and more a 
consuming rather than exporting country. The meagreness of the 
shipments have just been noted above. The past week’s arrivals 
from the Cleveland district, although not so eed as has of late 
been usual, totalled 9305 tons, and the aggregate arrivals from 
that quarter for the present year to date amount to no less than 
382,878 tons, showing an increase of 148,669 over the arrivals in 
the corresponding = of lastyear. Besides the arrivals by rail 
from the Cumberland district, which are admittedly at present 
very moderate, 6430 tons of Canadian pig iron reached the Clyde, 
= 2165 tons of hematite pigs were landed at Grangemouth from 
stettin. 

There has been a decrease in the coal shipments in the past 
week of about 20,000 tons. It is possible that almost the whole 
of this considerable falling-off may be due to the very stormy 
weather that has prevailed around our coasts, and which caused a 
serious detention of shipping. The total shipments from Scottish 
ports were 184,809 tons, compared with 202, in the preceding 
week, and 205,013 in the corresponding week of last year. The 
local household demand has been active. The feature of the ship- 
ping trade has been the large quantities of coal sent to French 
ports under apprehension of a strike of French colliers, The 
shipping prices at Glasgow are, for main coal, 9s.; steam, 9s. 9d. 
- 10s.; ell, 10s, 3d. to 10s. 9d.; and splint, 10s. 6d. to 11s. per 

n. 








WALES AND ADJOINING COUNTIES. 


(From our own Oorrespondent.) 

THE colliers, at their last meeting, decided to have another stop 
day, much to the annoyance of trimmers, railway men, and the 
large number of varied workmen who are injured, and have no re- 
dress, and no means of getting any. 

This week, on Change, Cardiff, it was notified that all offices on 
the Admiralty list had been directed to send in tenders by the 
29th. It is tolerably certain that half a million tons will be re- 
quired. Other contracts for some of the great liners are being 
entered upon. In these cases, with small—com tively—bunkers, 
it is imperative to use Welsh coal. Some of the huge tramps are 
not under such a necessity. Small steam bids fair to keep up. 
Contracts have been concluded over next year at prices ranging 
from 7s. 6d. to 8s. 6d. 

In a run throughout a t portion of the South Wales coalfield 
this week, the evidence of a great output now being made was very 
apparent. Colliers have evidently been making up for stop-days, 
On the Rhymney Railway the stream of coal from Dowlais, the 
Ocean Collieries at Treharris, and the Llanbradach and Aber were 
considerable, and the temporary congestion awaiting shipment near 
Cardiff was very marked. The Taff, again, the great feeder of the 
Cardiff Railway, was crowded with the wagons of the leading coal- 
‘owners, and again, on the Barry, the length of laden coal trucks 
at Cadoxton was greater than I have known. 

A serious comment on Change, Cardiff, mid-week, was one of the 
results of the colliers’ interference with trade—depressed freights, 





An opinion was mooted that there is too much tonnage in the coal 
trade, and in all probability this will soon be modified, as owners 
will begin to lay some of their ships up in the ‘‘ West Mud,” and 
other quarters, a course now being adopted also on the Tyne. 

Latest quotations this week Cardiff were as follows:—Best 
steam coal, 163. 6d. to 16s. 9d.; seconds, 15s, 6d. to 16s.; drys, 16s. 
to 16s. 6d.; best smails, 9s. 3d. to 9s. 6d.; seconds, 83, 9d. to 93.; 
other kinds, 8s. 6d.; best large Monmouthshire, 15s. to 15s, 3d., 
this quality continues scarce for prompt og seconds, 14s, 
to 14s. 3d.; best house coal, 15s. 6d. to 16s.; No. 3 Rhondda, 
15s. 6d. to 16s.; brush, 13s. to 13s. 6d.; small, 10s. 6d. to 11s. ; 
Rhondda, 13s, 9d. to 14s,; through and through, 103. 6d. to 11s.; 
small, 8s, 6d. to 9s. Patent fuel, 14s, 6d. to 15s. Coke in good 
a, prices firm ; furnace, 17s. 6d. to 18s. 6d.; foundry, 20s, 
to 


‘ aah has granted £17,500 towards the harbour scheme at 
wilheli. 

The great electric scheme for ig 
works, &c., is now to take practica 
at Pontypridd of the principal station. 

The Cardiff tramway is going on, and I see that the Corporation, 
much to the surprise of local works, are getting their rails from 
Middlesbrough. 

There has been a marked increase in arrivals of pig iron, the chief 
cargoes for Swansea and Newport being from Millom, Harrington, 
Middlesbrough, and Barrow. The chief contribution of Millom 
was 764 tons, that of Barrow 595 tons. 

In all Swansea imported 841 tons pig, 1340 tons scrap steel and 
iron, chiefly from Portsmouth, and tons steel bars. 

Cyfarthfa and Ebbw Vale are busy with bars. Dowlais has been 
occupied with steel rails, and is oat on consignments for 
Indian State Railways. Last week tons rails went from 
Cardiff to Madras and Calcutta, the steamer taking out also 800 
tons fuel, 100 tons coal, and 150 tons coke. Five hundred tons 
rails went to Newhaven this week from Newport, Mon. In a few 
days the Great Western Railway requirements are to be placed, of 
which Messrs, Crawshay may expected to have a good por- 
tion. Those turned out at Cyfarthfa are of the first quality, and 
I note are increasing in weight, the 75’s promising soon to increase 
to 1001b. a yard, which make a fine serviceable rail. 

Ebbw Vale received last week vid Newport a fine cargo of 3800 
tons from Agua Amarga; Briton Ferry, Cyfarthfa, and Dowlais 
from Bilbao. 

I am glad to note there is full activity in the steel and tin-plate 
trade. Foxhole, which henceforth will be known as the Aber Tin- 
plate Works, are very busy. All the industries are doing good 
work, and in this category I must place the spelter refineries and 
—— works. The leading engineering sheds are well placed for 
orders. At Briton Ferry the dispute at the Wern Tin-plate Works 
has been settled, and work resumed. 

In the various tin-plate works a healthy activity is visible, but 
the storms have delayed tonnage considerably of late, and one 
visible result was that, though the collective make at works was 
62,182 boxes, only 50,882 boxes were shipped. Stocks now consist 
of nearly 83,000 boxes, of which a good part will go to America and 
Russia this week. 

Latest iron, steel, and tin-plate quotations issued on ’Change, 
Swansea, were as follows :—Pig iron, Glasgow warrants, 55s. 104d. 
and 55s. Ild. cash. Middlesbrough, No. 3, 43s. 5d.; hematite 
warrants, 58s. 6d. for mixed numbers ; Cumberland, according to 
brand ; Welsh bars, £6 to £6 2s. 6d.; sheet iron, £8 to £8 5s.; 
steel, the same, with the usual extras for Sy aged gauges; steel 
rails, heavy sections, £5 to £5 2s, 6d.; light, £6 2s. 6d. to £7 .$ 
sleepers, angles, channels, &c., according to section and specifica- 
tion ; Bessemer steel tin-plate bars, £4 17s. 6d.; Siemens best, £5 ; 
tin-plates, Bessemer steel coke, 13s. 9d. to 14s.; Siemens, 143, to 
14s, 3d.; ternes, per double box, 28 by 20, C., 27s. 6d., and from 
28s. to 29s. 6d.; best charcoal, 15s, to 16s.; big sheets for galvan- 
ising, 6ft. by 3ft. by 30 g., per ton, f.o.t., £11 to £11 5s.; finished 
black plate, £10 15s. to £10 17s. 6d. 

Block tin, £114 103. to £109; spelter, £16 12s. 6d.; 
£11 12s, 6d.; copper, Chili bars, £66 15s, to £65 15s. 

Iron ore continues much about the same. Swansea quotations 
are: Rubio, 14s. 6d.; Tafna, 15s. 6d. Cardiff quotations are: 
Almeria, 14s. 9d.; Rubio, 14s, 6d. to 14s. 9d.; Tafna, 15s. to 
15s. 6d. These are also Newport figures, Pitwood is fairly main- 
tained, and as the season is coming on when shipments will be 
irregular, prices promise to be firmer. Irish wood coming in well. 
Latest Cardiff are 18s. to 18s, 6d. Swansea, 20s. per ton into 
trucks. 

Newport forei 


ing power to the various 
‘orm, I see, by the erection 


lead, 


coal despatch this week showed an improve- 
ment, over 56,000 tons; Swansea was under 40,000 tons. Patent 
fuel not so strong, under 8000 tons. 

A ‘coalcombine” is on foot bringing various collieries into line on 
the steel combine method. Some names have been given to me, 
which must be withheld until officially notified. 

The latest coal quotations, Swansea, are as follows :—Anthracite, 
24s. to 25s.; seconds, 22s. to 23s. 6d.; best large, 19s. 6d. to 20s, 6d. ; 
red vein, 16s. to 16s, 6d.; rubbly culm, 5s, 6d. to 6s. 

Steam coals, 16s, 6d. to 17s. 6d.; seconds, 15s, 6d. to 16s. 6d.; 
bunkers, 10s, 9d. to 11s. 3d.; small, 83. to 10s. 

Bituminous coals: No. 3, Rhondda, 16s, 9d. to 17s.; through, 
14s. to 14s, 6d.; small, lls, 6d. to 12s. 6d.; No. 2, Rhondda, 13s. 
to 13s. 6d. Coke: Furnace, 17s. to 17s, 6d.; foundry, 21s, to 22s, 
Patent fuel, 15s. to 16s, 








NOTES FROM GERMANY. 
(From our own Correspondent.) 


IRON producers continue to report a want of activity at their 
establishments. Buying generally becomes slacker, and there is 
not likely to be anything like animation until spring. Consumers 
are still very indifferent about purchasing, and hold back with their 
orders more than ever, being well aware of the fact that if they 
should have to purchase largely makers would be in a position to 
cover their demand at once, stocks in both raw and manufactured 
iron being heavy. Changes in price have not taken place upon the 
week, forge pig still standing on M. 58, Bessemer and basic M. 57 
and M. 58, while foundry pig, No. 2, for home consumption, 
fetches M. 62 ; hematite M. 76, and spiegeleisen M. 93 to M. 95, all 
per ton at works, 

A fairly satisfactory business is done in merchant iron, both 
locally and on foreign account, and nearly all the rail works are 
well occupied. Heavy plates, however, and girders are perfectly 
lifeless now, and if restrictions in output, though talked of, have 
not yet taken place, it is due to the fact that a pretty good export 
trade is being done in these articles; but it must be owned the 
prices that have to be taken are often ruinous. A sufficient 
amount of work is being secured at the sheet mills, and the 
remain briskly engaged on the whole. Also in the wire trade bo 
demand and activity are generally stated to be good. 

There is no change in the iron and steel trade of Austria- 
Hungary ; the position in the various departments could not be 
more depressed than it is now, the business in building material 
having stopped entirely, and for plates a further reduction in price 
was resolved upon. 

Belgian ironmasters still have to carry on a fierce struggle with 
their German rivals, whose competition has again threatened to 
become keener than before, German firms sending to Belgian 
works—that had recently obtained orders for the State Railways— 
offers for parts of locomotives at prices that were about 30 per 
cent. lower than what inland makers charge. The following quota- 
tions, to which are added those of last year, show the precarious 


state of the Belgian ee, :—Luxemb forge pig, 0. 3, 56f., 
inst 90f. last year; Charleroi forge pig, 52f., against 85f.; basic, 
65f., against 100f.; bars, No. 2, for ex 125f., agai 50f.; for 


home consumption, 132f., against 155f.; iron girders for export, 
105f., against 155f.; for inland peers + og 125f., against 160f.; 
plates, No, 2, for export, 135f., against 160f.; for home demand, 





——:. 
140f., against 165f.; steel rails for export, 115f., against 150f t. 
in the year before. “es 


The demand for house coal is so strong on the i 
market that the pits were unable, in a oealken of ceane fn ca 
the requirements of their customers, and some pits had to provid 
themselves with small coal from Germany. Quotations have, 
nevertheless, remained the same as before, dry sorts realisi Of, 
p.t.; Flénu coal, 12f. to 16f. p.t.; and best sorts of house coal from 
20f. to 32f. p.t., according to quality. Coke, likewise, remains 
firm at 17f. p.t. 

The Société Anonyme des Hautes Fourneaux d’Anvers jg 
reported to contemplate the building of six blast furnaces, with q 
daily ay of 350 t., in Hoboken, near Antwerp, the plans bei 
supplied by a German firm in the Westphalian district ms 

is week a slight improvement in the position of the French 
iron market can noted, and this has led to the belief that a 
further decrease in quotations need not be feared now ; some even 
go so far as to prophesy an improvement for the first months of 
the coming year. Prices quo’ in Paris last week were :—160f 
p.t. for merchant iron, and 175f. p.t. for girders, manufacturers 
refusing to take less. The accounts received from the various 
departments have also been a little more satisfactory than in 
previous month. 








THE NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 


STEAM coal market steady and prices unaltered. House coal in 
fair demand, but owing to rough weather tonnage is rather scarce, 
Exports for week ending 16th:—Coal: Foreign, 56,305 tons: 
coastwise, 13,158 tons. Imports for week — 19th :—Iron ore, 
3800 tons; iron pyrites, 1050 tons; pig iron, 1150 tons ; scrap, 
150 tons; cement, 500 tons; deals, 1571 loads; pitwood, 1701 loads, 

Coal: Best steam, 15s, to 15s. 3d.; seconds, 14s.; house coal 
best, 17s.; dock screenings, 10s.; colliery small, 8s, 6d. to 9s, Pig 
iron: Scotch warrants, 55s.; hematite warrants, 58s, 2d. f.o.b,, 
Cumberland prompt ; Middlesbrough, No. 3, 43s. 34d. —_ Iron ore: 
Rubio, 14s. 9d.; Tafna, 15s. 6d. teel: Rails, heavy sections, £5 
to £5 2s, 6d.; light ditto, £6 2s. 6d. to £7 f.o.b.; Bessemer steel tin. 


plate bars, £4 17s. 6d.; Siemens steel tin-plate bars, £5, ll 
delivered in the district, cash. Tin-plates: semer steel, coke, 
133, 9d. to 14s.; Siemens, coke finish, 14s. to 14s, 3d. _Pitwood, 


19s, 6d.,ex-ship. London Exchange telegram: Copper, £65 17s, 6d,; 
Straits tin, £114. Freights, fairly steady. 








AMERICAN NOTES. 
(From our own Correspondent.) 


New York, November ]4th, 

THE commercial and financial features throughout the United 
States are most satisfactory, and a heavy volume of business is 
taxing productive and distributive a The large shipments 
of oe to London make no impression. @ activity in stocks, 
especially in railroad securities, continues, and there is a better 
feeling in industrials. The over-sold conditions of all the interests 
in both crade and finished material is the occasion of much com- 
ment, particularly in view of the fact that buyers are far from being 
satisfied, and are hurrying in orders and contracts which cannot be 
executed until toward the middle of the coming summer. This 
remarkable activity is not confined to four or five lines, but extends, 
it might be said, to all of the industries. 

The remarkable pressure for rolling stock is the occasion of much 
comment in trade and daily journals. The railroads have been 
caught napping, as it were, and have more traffic offered them 
than they can handle. Reports of this character up to to-day con- 
firm the statements that the scarcity of cars has never been 
equalled. Thecar works have contracts for a year ahead in some 
cases, Several furnaces will probably blow out unless a supply of 
fuel can be delivered within two weeks. The greatest possible 
activity prevails in Western Pennsylvania, in the Mahoning and 
Shemango valleys, and throughout Ohio. Similar activity is reported 
from Alabama, where — of crude material are again threaten- 
ing to advance. The finished iron and steel mills are being taxed 
to their greatest pee aw and the lesser manufacturing interests, 
including mines, are all doing remarkably well. 

The shipping season from the Lakes is about over, but prepara- 
tions are being made for a larger production of ore next year. 
Much speculation prevails in West —— coal properties, and 
there will be a number of mines opened during the coming winter. 
The manufacturers of small machinery, engines, and equipment for 
shops and factories, as well as the manufacturers of vehicles and 
implements, have within a few days past increased their orders for 
materials and supplies. Wire nails continue low, but all other 

roducts are higher. Steel rails command 28°00 dols., billets 

‘00 dols. for early delivery, structural material 1°70 dols., and 
sheet and merchant bars rule about the same. Consumers are 
much more anxious to file orders than manufacturers are to accept 
them. Great energy is being displayed by those who are bata a. 
steel-making facilities on the Canadian border, and the results there 
will be surprising. 

In financial circles the utmost confidence prevails, The Govern- 
ment will probably reduce or wipe away war revenue taxation, as 
there is a — in the Treasury of 175,000,000 dols. outside of 
all claims. e danger point in American politics just now 
is, or will be probably, the refusal of the Government to reduce 
tariff duties or to make any reasonable arrangements along 
reciprocity line. Useless as are our protective duties in many cases 
just now, there is a very strong but latent hostility to bringing 
up the tariff question again. 








TRADE AND BUSINESS ANNOUNCEMENTS. 


Eecrric LIGHTING Boarps (BRITISH MANUFACTURING Compan), 
Limited, have transferred their sales department to 9, Grosvenor 
Mansions, Victoria-street, Westminster. 

Easton AND Co., Limited, Broad Sanctuary, London, 8.W., 
have received from the London County Council the contract for 
the supply of the large electric lifts for the Greenwich Tunnel. 

THE vacancy on the staff of the Northampton Institute, caused 
by the retirement of Mr. John Ashford, the head of the mechanical 
engineering and metal trades seieenh, hep been filled by the 
a Mr. Charles E. Larard, A.M.I.C.E., A.M.I.M.E., 

e head of the civil and mechanical engineering department of the 
Huddersfield Technical College. 











Giascow UNIVERSITY ENGINEERING SocieTy.—On Tuesday, 
November 5th, the winter’s work of the Glasgow University 
Engineering Society was begun by a visit to the Parkhead Forge. 
More than sixty members assembled there at 7 p.m., and were 
shown the manufacture of armour plate, steel shafts, railway tires 
and axles, &c. The object of greatest interest was the 1200-ton 
hydraulic press employed in the preparation of armour plate. (n 
the evening of Tuesday, November 12th, the members visited the 
Dalzell Steeland Ironworks, Motherwell. They were met by the 
mi er and others, and conducted over the works in small parties. 
The Siemens steel furnaces and gas producers were first visited ; 
then the ingot rolls and the a, ate rolls, and the testing-house. 
Supper was afterwards provided. Mr. St proposed a vote of 
thanks to the company, and Mr. Maclean, the manager, replied. 
The ceca | meeting of the session took place on Thursday, 
November 14th, Professor Barr occupying the chair. Professor 
Gray delivered a most interesting lecture on the ‘Study of 
Physics and Rnginossiag.” A short discussion followed, in which 
Dr. Robert Caird, Dr, Henderson, Mr. Galloway, and Professor’ 


Barr took part, 
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* tions have been '‘communtcated” the 
10 Maen address of the communicating party are 
printed in italics. 


5th November, 1901. 


92,972. Fi.rers, A. J. Boult.—(The Independent Filter 

roupany, United States ) 

99.973, GRAPHOPHONE SounD TRUMPETS, W. C. Runge, 

saya es 

nn Cueaxtxa Pomes, T. Lowe and J. Whysail, 
London. 

9 97: Racks, L. K. Moore, London. 

23,37 Warcnme, ie Lowerbutts, London. 

99.977, Tar, E. K. Irwin, London. 

32978. Winpow Fastengr, A. Bellani, London. 

’ BiecTRic MOTOR-CONTROL SysTEM, A. H. Arm- 
; , London. 

oo NS), PROUSER-STRETCHING Device, E. J. Sander, 

““Tondon. 

ao. Borge, J. Waddington, J. Mason, and E. 

“Waddington, Bury, Lancashire. 

32, LAWN-BEATER, J. L. Wood, London. : 

Conrectiongry, V. H. Faber and V. Hain, 





22,288. 

ondon. 
22,384 EXHIBITING Articies, O. Amsden and Sons 
“aid J. G. Major, London. 


99.285. CYCLE GEAR, A. Mennig, London. 
32° 286. HaTsHars Houpgr for Sorr Hats, E. Wiilde, 


London. 
92957. Cover for Juos, E. Larratt and V. Lazarus, 


don. r 

93.988. ‘Fixe ToceTHER Grates in SHowaooms, P. 
Walsh, London. 

92,239. MANUFACTURING CIGAR LIGHTERS, J.H. McLean, 
London. 

ane Oorer Boxes for Erecrric Conpvirts, A. G. 
Brooks.(k. M. Thomas and H. D. Betts, United 
states 

sot Baanes for RatLway VeHICLEs, The Westing- 
house Brake Company, Limited, and J. W. Cloud, 
London. 

99,292. ‘Measvrina and Convey1nG Coat, Sir B. Leslie, 


London. 

92,293. Couch and Bitiiarp Taste, E. J. Riley, 
London. 

22,204. Drivinc Gear for Bicycies, W. Penttinen, 
London. 

92,295. Pors for Spizit VarNisu, C. A. and A. G. Luck, 
London. 

22,296. Cocks and Vatvgs, A. G. and C. A. Luck, 
London. 

22,297. SecurING Tongs to Tuba Suexta, D. A. Reagan, 
London. 

22.293, ELectro-pynamic Traction, H. H. Lake.—(J. 
Dulait, L. Rosenfeld, and C. Zelenay, Belgiv i ) 

22,299. LiquID-DELIVERING AppaRaTus, L. E. Cowey, 
London. 

22 200. Trg Hotper, F. Tkast, London. 

Ol, WATER-EXTRACTION Apparatus, G. B. Schwerin, 
London. 

22,302. Meopy Srops, H. H. Lake.—(The Elian Com- 
pany, United States.) 

22,303. Seconpary Batrerigs, P. and G. Marino, 
London. 

2),304. Fegp Mecuanism for Driiis, J. E. Howard, 
London. 

22,805. KNIFE-CLEANING Macutns, W. G. Kent and J. 
W. Sutton, London. 

22,306. Dygsturra, R. B. Ransford.—(L. Cussella and 
Co., Germany.) 

22,307. TransMITTING MovemEnts, W. Thiermann, 
London. 

22,308. CenTriruGaL Separators, P. W. Lindberg, 
London. 

22,309. FLEXIBLE ADHESIVE MaTERIAL, G. E. Hey!-Dia, 
Liverpool. 

22,810. Tents, C. W. Huson, Liverpool. 

22,311. Stames, T. M. Down and J. A. Kerr, Liver- 





pool. 

22,312. Srove for Heatinc Purposss, P. Kindermann, 
Liverpool. 

22,313. Stgam Generators, O. LD. Orvis, London. 

22,314. PRepaRING PorTLaNp Cement, C. von Forell, 
London. 

22,315. CANDLE-MOULDING Macuings, H. D. C. Pepler, 


ndon. 

i on Brakes for Peramputators, W. G. Taylor, 

ndon. 

22,817. AppaRaTus for PRopELiine Boats, J. Rowan, 
London. 

22.318. BuckLe or Fastgeninc, E. D. van Weenen, 
London. 

22 wel Cuairns, R. H. and A. R. H. Baveystock, 

ndon. 

22,820. CornuGATED Material for Roorinec, H. J. 
Haddan.—(The Brown Hoisting Machinery Company, 
United States ) 

22,321. Corrucatine Sueet Metat, H. J. Haddan. 
a Hoisting Machinery Company, Unitid 
States 

a Razor, H. J. Haddan.(M. Zimin, United 
States. 

22.323, ANCHORING Raitway Tracks, D. B. Littlefield, 
London. 

22,324. Removine Stems from Leaves, E. C. Phillips, 
Londun. 

22,825. Macaings for Movutpine, J. B. Neesham, 
London. 

22,326, Covp.ines, J. Timms, London. 

so Siipine Winpows for Venicies, F. D. Green, 

ndon. 

22,328. Game, R. Bishop, London. 

22,329. INTERNAL ComBUsTION ENGINES, T. G. Smith, 
London. 

22,330. DELIVERING QoantiTIE8 of Ligutp, L. E. Cowey, 
London. 

22,331. Moistenina Faprics, H. H. Lake.—(F. B. 

oo emins, United States.) 

22,332. Vatves, W. B. M. Bashlin, London. 

22,333. MetHop of WasuiNne and SIziNG Coat, F. Baum, 
London, 

— METALLURGICAL Furnaces, W. Stubbleline, 

on, 

22,335. Hanpies for Toors, H. E. Newton.—(B. Sey- 
bold, Canada ) 

22,336. Tagatinc Mitk, *D. J. Edmonds and W. 

an 2 S. Galbraith, New Zealand ) 

eovel. VALVE GAR for HIGH - SPEED Pu : 

By London. oe 

22,338. Stzam or Conp y. Sc : 
Caster ENSER Trap, V. Schwaninger, 

22,339. Machine for Sroninc Frurt, M. A. Rollman, 
London, 


22 340. Cigar and CIGARETTE Howpers, T. H. Fleming, 
jun., London, 

22,341, 

22,342. 
Saxony. 

22,343, FeRRULES for WALKING Sticks, B. Street, Bir- 
taingham, 

22,344. Ropper Cusuion for 
Nigiris, India, 


Pranororts Actions, G. F. Lyon, London. 
Sewinc MAcHIng REcEpTACLE, P. Stendtner, 


Boots, R. J. Baldrey, 


6th November, 1901. 


si, Tava’ Peano Bria F Kee 
pong UCKLE, P. Everett, 
ete Spee teak me 
fa eet eae tonam, 6.2 am 
slanchestor PPARATUS, C. H. Schill, 
ton, Sandiacre, Reagan 7 ee 





22,351. Prgumatic Tires, 8. Walshe, Nottingham. 
22,352. Srgam Borvers, G. Cawley, London 
22,353. Worktna of Taamway Points, W. F. Waddell, 


Glasgow. 

22,854. Guipg for Saws, G. O. and A. E. Woolley, 
Bristol. 

22 355. Rattway PLatroru Troiigya, H. A. Goodyer, 
Birmingham. 

22,856. Haypie3 for SHovats, F.and R. Parkes, Bir- 
mipvgham. 

22,857. Lavatory Basins, H. J. Hood and T. Berry, 
Southampton. 

22.858. Evastic Tires, J.8. Rawkins and W. Simpson, 
Manchester. 

22,859. SptasH Swretps for Cycte Mupauarps, W. 
Smith, Birmingham. 

oa Batus and Lavatorigs, M. J. Adams, 

ceeds, 

22,361. Wasuixc and Dryina Macuing, W. H. Con- 
nolly, Liverpool. 

22,862. Baaksgs for RarLway Wacons, D. J. Morgan, 
Cardiff. 

22,363. Pumps, R. Richardson and F. Matheson, Glas- 


gow. 
22,364. Came Furniturg, J. Sharp, Bournemouth 


22,865. Kyirg Cieaner, 8S. McCrae, Manchester. 

22,366 ComeresseD Air Pump, J. C. Cook, Mitchel- 
dean, Gloucestershire. 

22,367. Auromatic Guarp for Tramcars, W. Dewar, 
Dundee. 

22,368. Fret-saw Frame and Tass, W. D. Bradley, 
Birmingham. 

22 369. THrotrLE VaLve for Excines, W. R. Cummins, 
London. 

22 370. Rovinc, &c, Frames, J., P., and N. Fraser, 
Glasgow. 

22,371. TaotteY Heaps, W. A. McKnight and E. 
Gormly, Liverpool. 

22,872. VenTILaToRs, R. Mackay, Glasgow. 

22,378. Brincinc Air to Srove Firgs, W. J. Green, 
Harrow. 

22,874. Lever for AppLyInc Brakgs, A. H. Trigwell, 
London. 

22,875. Suips, D. F. de Souza, London. 

22 876. SigNaLLING Apparatus, W. Skeltun and H. de 
J. Chudleigh, London. 

22,377. Cannyino Rites, &c., on Cycuigs, J. Jarvis, 


ndon. 
G. Waller, 


22,878 GULLY-EMPTYING 
London. 

22,379. Srgam Governor for Enoines, G. Waller, 
London. 

22,380. PorTaBLE Five for KitcHeners, W. Edwards, 
Hanwell, Middlesex. 

22,381. Botts for Doors, W. Edwards, Hanwell, 
Middlesex. 

22,382. Tape Games, R. L. Mayor, London. 

22,383. PuLtgy BLock, G. Hughes.—(H. Larsen and 8. 
Foh Wong, Singapore.) 

£2,384. Sgacina of Guiass VessELs, A. J. Calegari, 
London. 

22,385. SuLPHuRIsED CoLouRING Matrers, C. D. Abel. 
—(Actien Gesellschaft fiir Anilin-Fabrikation Ger- 
many.) 

22,386. Liguip Brakes fer Orpvancz, K. Haussner, 
London. 

22,887. Rerintnec of Speier, F. Rey and 8. Gregory. 
—(C. Wessell, United States ) 

oo HERMETICALLY-SEALED VeEssELs, W. E. L. Day, 
London. 

22 389. RaILway 
London. 

22,390. CingemaTocGRAPH AppaRatus, W. N. L. David- 
son, London. 

22,891. Apparatus for Tgacuine StRatEcy, E. Lasker, 
London. 

22,392. Lirg-PRESERVERS, C. Hunt, Liverpool. 

22 393. Prgumatic Tings, 8. W. Dod and C. Davies, 
Liverpool. 

22,394. Rotary Enornes, F. A. Franzén, Liverpool. 

22,395. Cuutine the Raprps, C. A. Rollason, E. Mann, 
and L. Morgan, London. 

22,896. Tonoccans, C. A. Rollason, E. Mann, and L. 
Morgan, London. 

22,397. BREECH-LOADING Firg-arMs, H. H. Lake.— 
(Remington Arms Company, United States.) 

22,898. CLEANSING BotTLgs, A. A. Pindstofte, London. 

22,399. StirFFENER for Huntine Scarves, H. J. Glenny, 
London. 

22,400. ManuracturE of CARDBOARD Boxgs, E. Schade, 
London. 

22,401. Narts for HorsgsHoxs, J. M. Laughlin, 
London. 

22,402. Weavino, W. L. Wise.—(P. Schopp, Norvay.) 

22,403. Sewinc Macuines, W. L. Wise.—(Biesolt and 
Locke, Germany.) 

22,404. SPINDLE Apparatus, T. Coulthard and Co., 
Limited, and T. Coulthard, jun., London. 

22,405. O1L-COLLECTING AppakaTus, D. B. Morison, 
London. 

22,406. Power TRANSMISSION AppaRaTus, J. W. Hall, 
London. 

22,407. TREATING Fisres, C. F. Topham, London. 

22,408. Hotprrs for Hanp-REsts for Latugs, F. Lorch, 


APPARATUS, 


Wacon Brakes, H. E. Gresham, 


22,409. FgeD-WATER FILTERING APPARATUS, H. Schmidt, 
London, 

22,410. PNEUMATICALLY-OPERATED Lusricators, H. 
Schmidt, London. 

22,411. StopreRING Jars, J. Hilgers, London. 

22,412. StoppeRine Borrtysgs, J. J. Varley, London. 

22,413. Raquets for TaBLe Tennis, F. H. Fraser, 
London. 

22,414. WaRDROBEs and Cupsoarps, H. and 8, Lebus, 
London. 

22,415. WARDROBES and Cupsoarps, H. and 8. Lebus, 
London. 

22,416. BoTTLE-CLEANING Macuings, A, A. Pindstofte, 
London. 

Devices for Suirrinc Betrs, A. Heurtiér, 
London. 

22,418. SCREENING GRAIN in THRESHING MACHINEs, F. 
E. Sides, London. - 

22,419. DratnacGe Device for Wasuep Borris, A. A. 
Pindstofte, London. 


Tth November, 1901. 


22,420. DopLicats Cugck Cask, E. Parker, Bristol. 

22,421. Concave Traw.ina Bearps, J. Liston, Edin- 
burgh. 

22,422. ee for ELectric Tramcars, A, J. Jacobs, 
Bristol. : 

22,423. Toy Sworp and Lxemoy, J. Fishwick, Brig- 
house, Yorks. 

22,424. SurcicaL Instrument, T. F. Hoare, London. 

22,425, A TRANSPARENT Envetorg, C. J. Burgoyne, 
London. 

22,426. OoTrgR Cover for Cycigs, H. J. Poate and W. 
Barber, Horndean, Hants. 

22.427. SampLte Box Enve.torz, 8. V. Dardier, 
London. 

22,428. Topacco Pipgs, T. Joyner, Poole, Dorset. 

22,429. SANITORIUM Bac, W. Ramsay, Edinburgh. 

22,430. Recorpine Apparatus, J. S. and J. B. Dum- 
bell, Wolverhampton. 

22,431. Castine Motor Cycige Lucs, W. Travers, 
Wolverhampton. 

22,432. Seat PRotTEectors, W. P. and H. E. O’Keef, 
Liverpool. 

22,438. AppaRATus for Issurnc Tickkts, M. C. Kelly, 
Dublin. 

22,484. APPARATUS for CLEANING PLates, G. W. B. 
Crees, London. 

==. FANLIGHT-OPERATING APPaRaTus, E. Wait, 


Ww. 

22,486. Hats, P. Gray, Glasgow. 

22,487. Caste Grips, A. Watts and F. W. Gaskins, 
Manchester. 

22,488. Mgans for SupgrueaTiING Srgam, I. Sagar, 
Manchester. 

22,439. Toot for ELectricaL Enoingsrs, F. B. Weet- 
man, Manchester; 





22,440. CoaL-cLEANING Apparatus, W. T.C. Hammett, 
Bristol. 


22,441. Brakes for Bicycies, J. Driver, Bolton, 
Lancashire. 

22,442. MECHANICALLY-PLAYED Pianos, D. Antonelli, 
anchester. 

22,443. Dry Seats for Tops of Tramcars, J. T. Faunt, 


G ‘ow. 

22,444. Beps, Hoskins and Sewell, Limited, and A. 
Lawrence, Birmingham. 

22,445. Hat-cuarp, H. Stather, Huddersfield. 

22,446. TreaTinc CyLINDRICAL ARTICLES, J. Fraser, 


undee. 
sAe. Picxtna Motion of Powzr Looms, D. B. 
iw. 


” 

22,448. PHotoGRaPHIC PaintiInG Frame, H. E. Bright- 
man, Bristol. 

22,449. Apparatus for Ruysinc Borrizs, J. Leah, 
Manchester. 

22,450. Rocktnc PxHotocrarHic NeGATivEs, W. 
Clifford-Smith, Manchester. 

22,451, Goir CLus3, W. Livesey, Derby. 

22,452, PIANOFORTE TRANSPORTING ATTACHMENT, J. 
Risley, London. 

22,458. Bats for PLayinc Pine-ponec, M. Greenberg, 


London. 
—_ Means for Oreninc Wixvows:, H. A. Booth, 
nm 


on. 

22,455. Vacutm Pans, M. Blake and R. H. Smart, 
Greenock. 

22,456. Fiyina Macuines, A. Weczera and L. W. 
Broadwell, London. 

22,457. FasTeNING Hanpies to Pickaxes, F. Htippe, 
London. 

22,458. STRATEGICAL TaBLE Game, L. Weirtier and M. 
Buist, London. 

22,459. The ‘Surg Srer” for Horsxs, F. Schechte, 


London. 

or CenTrirucaAL Cuury, C. S. Berghmark, 
mdaon. 

22,461. Empossep Watt Coverinos, R. Volker, 
London 


22,462. ScREW Gearina, W. von Skorzewski, London. 

7, Rockise PHorocrapHic Piatss, H. W. C. Cox, 
mdon. 

22,464. Winpiass, J. Chambers, London. 

22,465. SPANGLE-FIXING Macuing, E. and R. Cornely, 


ndon. 
22 466. Macuing for Grinpine Leysgs, F. G. Wilson, 


mdon. 

22,467. Securinc Raitway Cuair Kays, H. F. Flux, 
London. 

22,468. FasTeninc TassEts to Umpreuias, A. Hyatt, 
London. 

22,469. EasE.s, E. A. Paige, London. 

22,470. Makino Broap Sat from Bring, R. Hodgson, 
Birmingham, 

22,471. Borr_e-cLosinc Devicss, C. Carr, London. 

22,472, ELectric Cases, G. E. Heyl-Dia and A. F. 
Stevenson, Liverpool. 

22,473. PREVENTING ACcIDENTS on Ratiways, F. 
Schmidt, London. 

22,474. Sprnpies of Wrnpine Frames, A. Fournival, E. 
and L. Lacaille, and A. Ivon, London. 

22,475. PADDLE-WHEELS for VesseLs, D. W. Horton, 
London. 

22,476. Lusricator for Connectinc Rop Bgarines, A. 
Jasinsky, London. 

22,477. Erecrric DyNamMomeTerRs, G. W. Johnson.— 
(Hartmann and Braun, Germany.) 

22,478. ImpLemenT for Scourrnc, A H. Barmaper, 


London. 
22,479. Drivinae Gear for Motor Cars, F. Morriss, 


mdon. 

22.480. Strays for Hincep Fraps, E. Despax, P. 
Coutens, and U. Couderi, London. 

22,481. CoIn-FREED VeNDING Apparatus, J. W. Pear- 
son, London. 

22,482. ImpReGNATING CoNDUCTING MATERIALS, J. 
Wetter.—(H. Bremer, Germany.) 

22,483. Crganers for Topacco Pirss, E. J. Edwards, 


ndon, 
22,484. Locxine CHarns for Bicycigs, H. Lucas, 


ndon. 

22,485. WaTER Hearsrs, E. Ruud, London. 

22,486. Gas Generator, J. F. Henderson and C. W. 
Clayton, London. 

22,487. OPERATING FLUID-PRESSURE EnaInes, J. G. L. 
Bormann, London. 

22,488. Topacco Pirg Licutsr, J. D. Hannah and J. 
Walton, London. 

22,489. Cups for Apsustinc Tent Corps, J. Melling, 
London. = 

22,490. Stesm Enoine Vatves, C. Tuckfield and D. 
Weston, London. 


8th November, 1901. 


22,491. Sroprerinc Borrigs, H. Bancroft, Church, 
near Accrington. 

22,492. Guarps for Crrcutark Saws, E. H. Jones, 
London. 

22,498. Toast Racks, E. Hill, Matlock. 

22,494. GotF Cappig Bac Support, B. A. E. Hart, 
Birmingham. 

22,495. CanRiaGE Brake Buiocgs, W. H. Clift, Lud- 
low. 

22,496. Pocket Purss, T. F. Naylor, Kidderminster. 

22,497. ATTACHMENT to TROLLEY Po.zs, J. Greaves, 
Oldham. 

22,498. Srgam Encing Vatve Gear, W. H. Strause, 
Kipngston-on-Thames. 

22,499. O11 Lamp, W. Ireland and R. F. Payne, 
Glasgow. 

22,500. Carrs, W. Menzies, Dundee. 

22,501. Propucina Motive Power, G. J. and T. D. 
Kelly, London. 

22,502. Borries, H. Hopkins, London. 

PortaBLE Music Sranps, C. Deans, Selb), 

orks. 

22,504. Geartnc, T. L. McElderry, Ballymoney, Co. 

Antrim. 


22,505. PapER-FEEDING Apparatus, W. H. Dorman and 
W. H. Dorman and Co., Limited, Stafford. 

22,506. Puncture Saver, F. J. Thomas and E. A. 
Penn, Coventry. 

22,507. Twinz Box, W. C Briggs, Derby. 

22,508. Pornt Suirrer for Tramways, E. C. Thrupp, 


ndon. 

22,509. Cootrnc Water for Encrngs, J. T. Pearson, 
Burnley. 

22,510. Stegrmnc Macuinery, J. Patterson, Glasgow. 

22,511. CoLLEcTING SeDIMENT in Borvers, I. Morris, 
Dudley. : 

22,512. Borer, J. McLachlan and J. Orr, Barrow-in- 
Furness. 

22,518. Connick Potge Runners, W. Allman, Bir- 
mingham. 

22,514. Drivinc Mecuanism, C. Walmsley and Co., 
Limited, and C. Walmsley, Manchester. 

22,515. VENTILATING WATERPROOF GARMENTS, T. Cank, 
Manchester. 

22,516. Union Crora, F. Binns and Co., Limited, and 
H. Hartley, Manchester. 


22,517. DovucH-sHapinc Apparatus, J. Campion, 
Wolverhampton. 

22,518. Tospacco Pirzs, H. Charlesworth, Man- 
chester. 


22,519. Boor Fasteninos, L. Kent, Glasgow. 

22,520. Gas Stovgs, C. E. R. Terry and G. H. Walker, 
London. 

22,521. TourEr Comss, E. Brésel, Berlin. 

22,522. Sarety Harrpins, A. Riesle, Berlin. 

22,528. Stups, A. Riesle, Berlin. 

22,524. Courtine the Enps of Brtts, D. H. Abney, 

City, United States. 

22,525. Automatic Foe Sienat, F. R. Taylor, London. 

22,526. TRaveRsE Motion for Sprnnina MACHINERY, 
H. E. Musgrave and G. A. Barnes, London. 

22,527. AUTOMATICALLY SuPPLYING INCUBATOR LAMPS 
with Om, J. H. Sutcliffe, Ripley, Yorks. 

22,528. Loapinc Orpwnanceg, Sir W. G. Armstrong, 
— and Co., Limited, and R. T. Brankston, 

mdon. 





m. 

22,580. Recepracigs for Liquip Guus, F. E. Blaisdell, 
London. 

22,581. Ciuincu for Rivets, H. Brown, London. 

22,532. CLostne Hooks for Rerns, H. Brown, London 

22,583. Paper-Bacs, T. E. Lancaster and A. Steele 
London. 


22,584. Cottar Stop, R. J. Piggott, London. 
ay — Hoipsers, G. Hughes.—(&. Gompertz, 
Ua 

22,586. MitLinery Boxes, H. 8. Willett, London. 

22,587. Carsuretrers, C. B. Burdon.—(R. Dubois, 
France.) 

22,588. UaRRyING CIGARETTE Papgrs in Toxacco 
Boxss, J. F. Seyfried, London. 

22,589. CoIN-FREED Reoisterine Lock, J. T. Garratt, 
London. 

22,540. Ertcrric Rugostats, The British Thomson- 
oe Company, Limited.—(F. Mackintosh, United 
States. 

22,541. Arm-pume Governors, The “‘ritish Thomson- 
moet Company, Limited.—(S. B. Stewart, United 

tates 

22,542. Aim Compressors, The British Thomson- 
Houston Company, Limited.—(4. F. Batchelder, 
United States.) 

22,543. Exectric Circuits, The British Thomson- 
Houston Company, Limited.—(F. F. Case, United 
States.) 

22,544. Execrric Currents, The British Thomson- 
—— ¥ Company, Limited._(R. H. Read, United 

tates. 

22,545. IncanpgsceNT Lamps, The British Thomson- 
Houston Company, Limited.—(J. W. Howell, United 
States ) 

22,546. Motor ConTROL, The British Thomson-Houston 
C mpany, Limited.—(A. S. Garjield and C. E. 
d' Ornellas, France.) 

22,547. Fsepine Grates with Coat, B. J. Corder, 


London. 
22,548. VeLocipepes, W. J. Lloyd and W. Priest, 


22,529. Locks, J. B. L. Maitre, Birmingha: 


mdon. 
22,549. Exrractinc Gop from Orgs, W. L. Wise.— 

(R. McKnight, United States.) 
22,550. Busnes for Potters, &c., J. Shepherd, 


London. 
22,551. TaBLeE Po.isHinc Tavccks, T. G. Mason, 
ndon. 
22,552. Lockxina Doors, P. R. Costello and J. Allen, 
ndon. 
22,553. Lapgts, O. G. Ievers and J. H. B. Beresford, 
London. 
22,554. AtLoys, J. G. Lorrain.—(@. Thomson, United 
States.) 
—_ Botts, &c., D. L. Magyar and J. Baumgarten, 
mdon. 
22,556. Lupeicators, C. C. Wakefield, London. 


22,557. Nut Locks, W. H. Tippit, London. 
22,558. SasH Corp Fastener, J. C. and V. E. Barr, 


co 


London. 

22,559. Brake ActuaTinc Mgcuanism, The Abing- 
don Works Company, Limited, and G. Newey, 
London. 

22,560. Muinirany GARMENTS, 


mdon. 
22,561. Locks, W. C. Howell and Milner's Safe 
Company, Limited, London. 
——, Wisp Musica, Instruments, F. Sudre, 
mdon. 
22,568. CycLe Frame, A. F. Spooner.—(M. and E. 
Werner, France. 


22,564. Toy Gon, H. H. Pinner, London. 
22,565. Sprinc Penctt Hotpser, P. F. M. Burrows, 


&e., A. Senior, 


London. 

22 566. Tose Currzrs and Expanpers, W. Cantlon, 
London. 

22,567. Boot-cLkantinc Macuriyes, A. Gajardo, M. 
Franquet, and W. Murdoch, London. 

22,568. Ianrrion of Exp.osivgs in CarTripcgs, W. 8. 
Simpson, London. 

22,569. BrttiaRD TaBLes, W. H. Arber, London. 

22,570. Sweat Banps of Hats, T. W. Nye, London. 

22,571. Typewritinc Macuings, J. C. Fell.—(J. Feldel, 
United States.) 

22,572. Fish Hooks, C. P. Farlow, London. 

22,578. MmpicaL Heatine Appuiiance for Bens, P. H. 
T. Paulinetti, London. 

22,574. Sarery Pin Atracaments, P. H. T. Paulinetti, 


London. 

22,575. Cover Sunraces with Paint, W. Seebold and 
C. G. A. Martin, London. 

22,576. Tawnine Liquors, M. P. Hatschek, London. 

22,577. Mouxp for Grass, B. J. B. Mills.—(A. Bocuze, 
France.) 

22,578. SEPARABLE WIRE Frag, E. Richter, London. 

22,579. Rowxocgs for Boats, W. A. L. Fletcher, 
London. 

22,580. TuRBINE Motors, L. J. J. Courtin, London. 

22,581. ATTACHING CIGARETTE MouTHPIEcsEs to CAsEs, 
J. Gueniffet, A. Benoit, and J. Ficault, London. 

22,582. TaLepHonsz System, G. Amberg, Lo 2 

22,588. ANTHRAQUINONE Derivatives, H. E. Newton. 
—(The Farbenfabriken vormals Friedrich Bayer and Co., 
Germany.) 


9th November, 1901. 


22,584. CoMBINED Fiour for Breap, E. Greenfield and 
R. Elliott, Feltham, Middlesex. 

22,585. SmoorHeR for Iron Movutpers, J. Rowley, 
Manchester. 

22,586. TELEPHONE Note Reoister, W. P. Little, 
Exeter. 

22,587. Ririe Sicut, J. W. Aitken, Southsea. 

22,588. PortaBLe Gotr Cappig, E. de V. du Boulay, 


Ryde. 
22 589. Farse-crates for Fire Stoves, W. Geldard, 
urham. 
22,590. Propuctinc PaonocraPH Recorps, C. Lyons, 
Dublin. 
22,591. Lock for CarriacE Doors, F. E. Hunt, 


erby. 

22,592. Or Tank for Transit PurposEs, E. Harding, 
Manchester. 

22,593. Tory CLock, W. Teige, Manchester. 

22,594. SELF-acTING Mugs, A. Clegg and R. Slater, 
Manchester. 

22,595. Tastinc the Quairy of Gaszs, J. Edmondson, 
Halifax. 

22,596. ConnEcTING Brooms to their Hanpigs, H. and 
F. Griffiths, Wolverhampton. 

7. Lirgs-savine Tram Guarp, W. G. Primrose, 


22,598. CHILDREN’s Bepstgaps, R. H. Taylor, Bir- 
mingham. 

22,599. Toy Pozzi, E. Taylor, Blackburn. 

22,600. VeLocipepk Sappie Cuir, J. Harrington, 
Coventry. 

22,601. Maturmnc Porttanp Cement, J. 8. Rigby, 


Liverpoo! ‘ 

22,602. Cyctz Brakes, C. T. B. Sangster, Bir- 
mingham, 

22,608. Banpo.igrs, P. A. Martin, Birmingham. 

22,604. Comprnation Toot, W. O. Nutt.—(/. Sanderson, 
Cape Colony.) 

22,605. Furnaces of Steam Generators, M. B., B., 
and R. O- Wild, Manchester. 

22,606. Paptock Fastenines for Braceiets, C. H. 
Powell, Birmingham. 

— —— Mxpats, W. Clarke, jun., Bir- 
m 


am. 

22,603" Lasgt, G. A. Merchant, Liverpool. 

22,609. Cork Drawer, J. Beck, Liverpool. 

22,610. Paper-BaG Macuings, F, W. Chappell and H. 
J. Conway, Bristol. 

22,611. Rive Frames for Sprynine Corton, 8. Hulme, 


Glasgow. 

22,612. Sarery Locks for Gas Merers, J. Legge, 
Willenhall, Staffs. 

22,618. CoRRESPONDENCE Fite Case, C. Hibbert, 
Chester. 

——_— Apparatus for Burnine Oit Fut, A. Renny, 


We 
22,615. PRopucine Art Emprorpery, J. K. Macdonald. 
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(The Singer Company Nihmaschinen Act. Ges., Ger- 
many. 
22,616. ContcaL Gas (Courtine) Jort, J. Love, 


Sgow. 

22,617. Ourpoor Sgats, J. G. and J. Fraser and A. F. 
Burke, Dundee. 

22,618. Scpportine Bricycugs, J. G. and J. Fraser and 
A. F. Burke, Dundee. 

22,619. Stoarne Devices for Botriss, J. Fraser and A. 
F. Burke, Dundee. 

22,620. Ececrraic Rattways, R. Hacking, A. W. Han- 
cock, and J. Leighton, London. 

22,621. Rotter CrusHinc Macuings, J. B. Hodgkin- 
son, Wirksworth. 

_— Exe.osivE Deronat Foa S1enaxs, C. Gladwin, 

orksop. 
22,628. PortaBLe Gas-acTUATED Hammer, R. J. J. 
2D 


2 . 

2,624. ARTIFICIAL DgnturRg, J. D. Keiller, Edinburgh. 

2,625. ATTACHMENT of Burrons to WEARING APPARRL, 

A. Appleby, Birmingham. 

22,626. Securine Winpows, F. J. B. Garnier, London. 

22,627. Mextine Furnaces, H. J. J. Charlier, Man- 
chester. 

22,628. Music Torngr, T. M. Govern, Dublin. 

22,629. Manuractore of Farntity Acrip and NguTRAL 
Sotutions, C. Dreher, Berlin. 

22,630. Cash Recister, A. Godefroid, Berlin. 

22,631. ComBINED FREE-wWHERL and Hus Brakg, J. A. 
Taylor, London. 

22,632. Pappugs for Paorg.iine Surps, T. M. Hewit- 
son, Birmingham. 

22,633. Cautss, W. L. McCabe, London. 

22,634. JouRNAL Busnes, A. M. Clark.—(M. Wagner, 
Germany.) 

22,635 Inpicator for Rartway Mart Vans, G. W. H. 
Urwin, London. 

22,636. Improvinc the Breasts, W. 8. Sackville, 
Lond 

22,637. 


London. 

22,638. Taps, J. Oakes and G. Skey and Co., Limited, 
Birmingham. 

= Raising the Curtains of Doors, E. Beck, 

ndon. 

22,640. OpgRatine Ratiway Pornts, T. B. Stewart and 
W.H. Turner, London. 

22,641. Part-sILK Goops and Rissons, R. Miiller, 
Manchester. 

mse. Stay-BOLT for Borters, W. Heap and E. G. 

22,643. Sargety Bgxt, J. T. Richards, London. 

22,644. Tort Pumpand GARDEN SyRinag, E. W. Niblett, 
London. 

22,645. Retort Movruprece, W. H. Westwood, E. T. 
Wright, and W. W. S. Westwood, London. 

22,646. Cammgra, L. Bloch, London. 

22,647. ELectric Motor Controt System, The British 
Thomson - Houston Company, Limited.—(W. B. 
Potter, United States ) 

22,648. Poriryine Gas, W. Doman and S. W. Bullas, 
Cradley Heath, Staffs. 

22,649. TrousER Press, A. Weintraud, London. 

22,650. SoLDERLE3s Sipg-sEaMs for Tins, B. Adriance, 
London. 

22,651. SicNaLtine Apparatus, A. E. Moore, 
London. 

22,652. Lockxinc Norts, H. A. Forbes, London. 

22 653. Guns, W. P. Thompson.—(The Ideal Holster 
Company, United States.) 

22,564. Guns, W. P. Thompson.—(The Ideal Holster 
Company, United States.) 

22.655. ActoaTinc Raitway Sicnats, W. A. and L. 
O. Heyes, Live: 

22,656. Conveyor Apparatus, G. 8S. Baker, London. 

22,657. Sarety Lockxine Device, J. bour, 

ndeon. 

22.658. CONTROLLING Apparatus for Trarns, C. de 
Kando, London. 

22,659. Warr Carrier with Nexpies, G. Giardino, 


bw 


on. 
CytinpEeR Vatve Gear, B. D. Healey, 





London. 

22,660. Rarmway Tres or S.EeEpers, W. Wade, 
London. 

22,661. Damykina Trovcus, J. P. Jdhansson, 


London. 

22,662. CeLLULorD, J. N. Goldsmith and The British 
Xylonite Company, Limited, London. 

22,663. VaLves, A. Metz, London. 

22,664. Motor CiutcH MercHanism, L. Renault, 
London. 

22,665. RecePracLes for Liquips, W. E. Andrews, 
London. 

22,666. AgRaTING Liquips, J. Gwynne and E. W. Sar- 
geant, London. 

Propgtitinc Motors, J. Wetter.—(W. von 

Pittler, Germany.) 


11th November, 1901. 
22,668. MoTOR-DRIVEN BicycuEgs, P. R. de F. d’Humy, 
Liverpool. 
22,669. Rotary Pump, R. M. Holt, London. 
22,670. Woven Bapogs, E. H. Spencer, Coventry. 
22,671. A “‘Sgat Piurrar” Inriator, G. W. Gerrish, 
Cheltenham. 
ss CoIN-FREED MecHanisoM in Locks, W. J. Wilson, 


ngham. 
22,673. CompounD CHaIN Drivine Gear, A. McLaren, 
jun., Dundee. 
22,674. Prerarinc INDELIBLE INKs, A. Smith, Stock- 


port. 

22,675. VARIABLE GgaR for CyciEs, G. E. Crabbe, 
Bristol. 

22,676. Corsets, M. A. Bolton, Bristol. 

22,677. CeNTRIFUGAL Macuings, E. K. and E. L. 
Dutton, Harrogate. 

22,678. MECHANICALLY CHANGING SHuTriEs, A. Smith 
and 8. Jackson, Keighley. 

22,679. Economic Oi. Encing Governor, E. Hoyle 
and F. W. Curry, Manchester. 

22,680. Szat Coverines and Aprons, B. C. Barton, 
Birmingham. 

22,681. Rai Jornts for Rattways, J. Garry, New- 
castle-on-Tyne. 

22,682. ConsTRUcTION of CarBon Fitaments, J. A. 
Calantarients, Scarborough. 

22,683. Rotary Ficurg Iypicators, E. J. Moynihan, 
fiauchester. 

22,684. ADJUSTABLE CinDER Bar, W. Chapman, 
West Croydon. 

22,685. CIGARETTE Papers, J. Talbot, Ledbury, Here- 
fordshire. 

22,686. ‘* Aprus” Automatic Macuing, J. 8S. and R. 
Maries, London. 

22,687. Coverinc CorFrin MovuLpines with META.s, F. 
Owen and Co., Birmingham. 

22,688. Propucine VaRIeGATED Errects upon YARNS, 
W. Rodger, Manchester. 

22,689. PRoDUCING VARIEGATED EFFEcTs upon YARNS, 
W. Rodger, Manchester. 

22,690. BgaRinG Sprinc AtracuMExt, J. G. Morris, 
London. 

22,691. Cammngys of Ramzway Locomotive STgzam 
Enarngs, T. Ansboro, Glasgow. 

22,692. PES, 8S. Ledérer, Manchester. 

22,693. Hincg Joints for Wispow CasgMents, W. 
Marshall, Birmingham. 

22,694. Fotpine Front for Cameras, G. A. Pickard 
and H. P. Tattersall, Altrincham. 

22,695. Cork FasTENeRs for Corkep Borries, L. 
Laible, Paris. 

22,696. ConTROLLING Rartway Wacons, J. D. Miller 
and R. Yates, Glasgow. 

22,697. Securinc the Yarp Bars to the Yarps of 
Boats, G. W. Flett, Glasgow. 

22,698. Brake Hanpies for Bicycies, R. C. Tweedy, 
Kenilworth. 

22,699. Varyine Recrprocator Sprep, F. Chorlton, 

anchester. 

22,700. VenTiLator for VenHicigs, P. Preece, Bir- 

mingham. 


gham. 

22,701. Mattress, E. C. Kenmir, Spennymoor, Co. 
Durham. 

22,702. Saws, E. E. Rae, Portsmouth. 


22,708. Moutprne Doven, J. E. and C. E. Pointon, 
Lond 

22,704. 
London. 

22,705. Gory Marxsr, F. A. Litchfield, London. 

22,706. Enoings, A. J. Boult.—(d. A. Stilston, United 
States.) 

2.707. Paper Bags, R. Foss, London. 

22,708. Ramtroap Jacks, H. Hale and S. J. Bartlett, 


ion. 
Apparatus for Lusricatine, L. Chapman, 


lon. 

22,709. PHonoorapis, F, Myers and H. H. Smythe, 
ndon. 

22,710. Tatecrapus, L. Cerebotani and C. Moradelli, 


ndon. 
22,711. Apparatus for Reverstnc Exgectric CURRENT 
Motion, L. Cerebotani and M. Bernstein, London. 
22 po Devices for Curtina Papgr, F. Soennecken, 
ndon. 
22,713. Pavine Buiocks, G. F. Ellis, London. 
22,714. Soras, G. ene ge a ie ef Furniture 
Company (Incorporated), United States 
22,715. Water ALaRM for Borer, L. W. Gibson, 
London. 
22,716. Pres, B. C. Burt, London. 
22,717. Cycte Cuarin, A. A. Bayliss, West Brom- 


wich. 
22,718. Propuctne Inrant Foop, F. Baumann, 
ndon. 
22,719. Insgrtine Narxs, J. W. Horne and W. J. Hay- 
ward, London. 


— VgeHICLE Spgep Iwspicator, C. F. Green, 
ndon. 
—— Broocu, A. Bippart, New York, United 
tates. 
22,722. PEDAL-PROPELLED VEHICLE, F. Genzlinger, 
Kingston-on-Thames. 
oe Saturatine Liquips with Gas, F. Ashe, 
mdon. 


22,724. Ice Lirrsr, J. Lee, London. 

22,725. Wacons, L. B. Peters, London. 

22,726. Brusugs, H. A. Wanklyn, London. 

22,727. Puorocrapuic Piates, H. E. Newton.—(The 
Farben ‘abriken vormals F. Bayer and Co., Germany.) 

22,728. Mirror, G. Walker, London. 

22,729. Ramps, V. I. Feeny, London. 

ee Sreg., H. Johnson and G. W. Frier, 

ndon. 

— Furnace for Stream Borers, J. G. Galley, 

on. 

22,732. Door Bott and Door Cugck, J. G. Galley, 
London. 

22,788. Maxine Puenyiotycine, O. Imray.—(The 
Farbwerke vormals Meister, Lucius, and Briining, Ger- 
ve. 

22,734. Dyginc Marrers, C. D. Abel.—{ Actien-Gesell- 
schaft fiir Anilin-Fabrikation, Germany.) 

22,735. ‘T1g-PLaTEs, B. J. lin, London. 

22,736. ManagR and Hay Rack, T. M. Swinton, 


London. 

22,737. Gas Burner, A. Rettich—(V. 4. Rettich, 
United States.) 

22,738. TareapInc Ngepizs, J. 8S. Stewart-Wallace 
and L. E. Cowey, London. 

22,739. Saavine Disa, L. Sigmind and J. Matauschek, 
London. 

22,740. Mountinc Expiosion Motors, A. Clemént, 
London. 

22,741. Srong-BREAKInNG Macuing, H. H. Lake.— 
(Aktieselskabet Bornholm Granit-Vaerk, Denmark.) 

22,742. Fork for Overngap Tro..eys, F. J. Brether- 
ton, Barnes. 

22,743. Prats for Sorzs of Boots, H. Penckert, 
London. 

22,744. Inpia-RUBBER Toses, W. P. Thompson. 
(The Kotner Akkumulatoren-Werks Gottfried Hagen, 
Germany.) 

22,745. Fitrgrine Warser for Boitgrs, A. Harris, 
Liverpvol. 

22,746. Wyaspine Macuine for Rorg, W. B. Brown, 
Liverpool. 

22,747. TRANSFERRING PicturEs to MerTat, W. P. 

ompson.—(L. C Lauer, Germany.) 

22,748. INBALING Apparatus, J. Planeur and L. 
Dutremblay, Liverpool. 

22,749. TuBULAR Frame Jotnt, T. L. Mitchelmore and 

- Macdonald, Cricklewood, Middlesex. 
22,750. Fotpinc Warpross, R. Moltz and H. Eifert, 


ndon, 
22,751. Gengratinc Mingrat O11 Gas, J. W. Ewart, 
on. 
22,752. Currine and Torninc Latug, E. M. Miinch, 
London. 
22,753. IMpRovinc ALuM«NIUM, H. J. Haddan.—(The 
Meteorit Gesellschast G. M. B. H., Germany.) 
22,754. Winpow Support, A. Gnezda | Ff. Hiicker, 
n. 


01 
22,755. GLOVE , V. Peters, London. 
22,756. Boprgs for Wacons and Sigicus, J.T. Burdick, 


mdon. 
“pont Securninc ARMOUR PiarTses, C. V. Boys, 
mdon. 

22,758. Puriryinc Gutra-PpeRcHA, A. Combanaire and 
J. de la Fresnaye, London. 

22,759. ExpLosion Encing, H. J. Cairns, London 

22 760. Grass Vessets, E. Muller.—(Ladiges, Greiner, 
and Co., Germany.) 

22,761. CuLtivaTors, J. Y. Johnson.—(Société Anonyme 
d Etude et d’Exploitation des Brevets A. Castelin pour 
Machines Agricoles Avtomobiles, France.) 

22,762. CoLourtne Matrer, J. Y. Johnson.—(The 
Badische Anilin and Soda Fabrik, Germany ) 

22,763. Drivine Grar, W. Q. Mason, London. 

22,764. Inpicators, D. Anderson, London. 

22,765. Raisine Liquips, R. Stirling, London. 

22,766. Gas GeneRaTION, F. Paul, jun., and A. F. 
Gundlack, London. 

22,767. Barrerigs, A. E. Greville, London. 

a or Pacxine Propucts of Grain, F. Van Allen, 

mdon. 


12th November, 1901, 


=. pee Ssourties, A. Smith and 8. Jackson, 
eighley. 
22,770. Brake for Cycig, W. G. Hounsell, Birming- 


22,771. Toastinc Fork, L. Dodson and C, A. Matthews, 
Swindon, Wilts. 

22,772. Castor, C Lett, London. 

22,778. Rotigzr Bearinos, R. W. 
Gebotszrajber, Russian Poland.) 

22,774. Letrer-Boxss, J. Pownall, Manchester. 

22,775. Nap-RAISING MacuInEs, A. Whitehead, Man- 
chester. 

22,776. **‘ MuLti-press” Catt Bevis, H. Lees, Ashton- 
under-Lyne 

22,777. Buck xs for Fastenino Straps, C. H. Bayntun, 


Bristol. 

22,778. Dryina Fanaica, A. T. Metcalf and J. Gent, 
Keighley. 

ag ie neem, A. T. Metcalf and W. C. Wood, 

ley. 

22,780. Hinazs, T. Baird, jun., Glasgow. _ 

22,781. Expansion Jornts for Prrzs, A. J. Roberts, 

uthampton. 

22,782. Locks, W. H. and B. H. Jones, Wolver- 


nm. 
22,788. Tarogrs for Rirte SHoorine, C. Stevens, 
Birmi 


ng] e 
22,784. ORDNANCE and other Guns, C. and E. Collins, 
anchester. 

22,785. Macuings for Ciganinc Fruit, P. Mills, 
ie w a - 
22,736. Furnas D. Irving, . P. and G. B. A. 

Gates, Sainghen. 


i s 
— Ixcor Doos for Use in Srezt Works, J. Munro, 
We 
22,788. Metuop of Fixtnc Grate Tixes, W. Hamiltoa, 
Glasgow 
._~ Twrvers, A. Lees and Co., Limited, and J. 


egg, Manchester. 
22,790. Bat Bgarinas, T. and J. Fraser, Glasgow. 


Ibbetson.—(M. 





22,791. ATtacHine Stoppers to Borriss, J. McGeown, 
Glasgow. 





22,792. Picker Ur or Appiiance for Uss in the GAME 
of Pine Pona, W. G. J. Cooper and R. F. Goyne, 
Birmingham. 


22.793. Daivine Brut, E. J. West, Coventry. 
22,794. Motor VeLoctrgpgs, 8S. Prebble, Coventry. 
22,795. ELEctric TRAMCAR TROLLEY Heaps, W. 





22,796. Rorary Kiuns, I. Jackson, Manchester. 

22,797. Sipg-prercine CicaR Cutter, J. A. Mann, Bos- 
combe, Hants. 
,798. “ Squssgcgegs” for PHorograpuy, J. and A. 
Wilkinson, Manchester. 

22,799. Gas Taps, H. Hunt, Manchester. 

22,800. Borrizs, C. E. Hadlow, Isleworth. 


Process or Buryino Cement, Gy 


678,412. 
&e., W. L 
1900. 

Claim.—(1) The herein-described process fo: 
cements, jum, &c., Which pane a in grinds 
raw material and heating this product toa white ) berg 
dropping it downwardly against a column of flame 
and then utilising it in its intensely-heated condi? 
for generating steam to be used for the treatment of 
further material, substantially as and in the manne; 
specified. (2) The process for burning cements gy . 
sum, &c., which consists in warming and drying 


essing, Gesecke, Germany.—Filed April 





22,801. Seaton, '%. D. Suthren and A. Cust " 
vi “ 


erpoo! 
22,802. Hautacs Cups, J. Gill, Goose Hill, Yorks. 
22,808. Surcicat AppLIances, A. W. Ready and E. H. 
, Wolverhampton. 
22,804. Exevators, J. G. Childs, London. 
22,805. Spsep Gearineo of Cycizs, A. Taylor, London. 
22,806. Grinpinc Macuings, W. F. Goreham, Belve- 
dere, Kent. 
22, ena Inpicator for Liquips, I. 8. McDougall, 
ndon. 
22,808. WORKING SIGNALS ELECTRICALLY, E. W. Timmis, 


on. 
22,809. Damxc Ratcuer Braces, C. Wicksteed, 
ham. 


B 

22,810. Fixtne Mounts on Brpsteaps, G. A. Edman, 
Birmingham. 

22,811. Trouser Straps, A. Rose, Birmingham. 

22,812. Marine Lire Savers, J. Barton, Birmingham. 

— DistinouisHine BotrTiss, E. Cutler, Birming- 

am. 

22,814. Corset, H. White, London. » 

22,815. Rarpway Brakes, E. de Pass.—(Société Anonyme 
des Friens ‘* Stop,” France.) 

—, Wroveut Iron Rapiator, F. A. Willmott, 


London. 

by Gritter, C. Falkinder and H. E. Petche, 

mdon. 

22,818. Timepreces, H. and F. King, London. 

22,819. ELastic CusHION-TREADS for Boots, H. H. Lake. 
—(C. F. Brown, United States.) 

22,820. Szau Ks, C. J. Reynolds, London. 

22,821. TupoLaR Bgis, H. H. Lake.—(Bawo and Dotter, 
United States.) 

22,822. Wire Drawinec Macuings, J. H. O'Donnell, 


mdon. 

22,828. Tipy Piats, R. Forsyth, London. 

22,824. Wuxg.s for Venicigs, A. Mihatsch, London. 

22,825. Cranks, A. Munro and J. Baxter, London. 

22,826. Cosnions, W. Lambert and J. Matas, 
Londo 


n. 
22,827. Tite Facina for Watts, D. W. Anderson, 
on. 
22,828. Tite Facine for Waits, D. W. Anderson, 
n. 


ndon. 

22,829. VenTILaTiINe Frireproor Buitprxes, D. W. 
Anderson, London. 

22,880. Pavine Biocxs for Srrests, D. W. Anderson, 
London. 

22,881. Faep Mecuanism for Carp Macuines, J. Hogg, 
London. 

22,882. Currinc Screw TaReaps on Pipss, B. Borden, 
Lond 


on. 

22,883. Borris Stoprgrs, C. Marchand, London. 

22,834. Dritis, H. D. Crippen, G. 8. Maxwell, and G. 
White, London. 

22,885. Enorng, W. A. E. Henrici, London. 

22,836. InpicaTine Grapgs for VeHicLes, H. Edmunds, 
London. 

22,887. Printina Macuines, H. E. Newton.—(R. Hoe, 
United States.) - 

22,888. Propuction of Derivatives, H. E. Newton.— 
(The Farbenfabriken vormals Friedrich Bayer and Co., 


Germany.) 

22,839. Put M. Lachman and J. F. Pease and Co., 
Limit: mdon. 

22,840. Issectons, O. Imray.—(A. Friedmann, 


Austria.) 
22,841. Process for Repropucine Picrursgs, O. Gros, 


on. 
~~ qupeee for Motors, A. Clément, 


H. H. 


22,843. Paper Bac Parintinc ME&cHANISM, d 
Onited 


Lake.—(National Manufacturing Company, 
oo “Apparatus for PERFORATING Taps, J. Gell, 


22,845. Apparatus for Generative Steam, W. Kane, 
London. 
22,846. DispLayina Carps, G. H. Brown and W. E. 


urpee, London. 

22,847. Portro.io for Suggts of Music, W. W. Cabena, 
London. 

22,848. Cray Pies Dies, W. P. and G. B. A. Gibbons, 
W. Smith, and R. Gay, Birmingham. 

22,849. CHROMETANNING Process, W. P. Thompson.— 
(A. Wiinsch, Herkommer and Bangerter, and Oesinger 
Company, Germany ) 

,350. PHOTOGRAPHIC PiaTs Hoipgrs, A. Wagner, 


Liv 1. 
22,851. Secon Sicwazs on Ratiways, T. W. Gornall, 


verpoo! 
22,852. Metruop of Fitrerinc Liquips, E. Fiillner, 
vé - 

22,853. Pwgumatic Inner Tunes of Tings, C. E. A. 
Esse, Liverpool. 

22,854. Mgaws for Tgacuinec Writ1Na, J. M. von Pohl- 
man, Liverpool. 

22,855. Mernop of Compressinc Foppsr, M. K. West- 


cott, Liverpool. 

22,856. Repropucinc Carvines and Scu.rrure, W. 
P. Thoinpson.—(C. Bertolus and D. Delbey, France.) 

22,857. Tasie Tops, T. H. Rall, Liverpool. 

22,858. STEAM — Vatves, C. W. A. Taylor and J. 
Storey, Liverpoo! 

22,859. Sone Sir W. G. Armstrong, Whitworth and 
Co., Limited, and Sir A. Noble, London. 

22,860. TrousEas STRETCHER and Presser B. Hibbert, 
London. 








SELECTED AMERICAN PATENTS. 
From the United States Patent-office Official Gazette. 
678,359. Briquetrinc Macuing, J. T. Davis, San 

Francisco, Cul —Filed August 81st, 1897. 
Claim.—In a machine for forming briquettes, a 
mould, formed of pivotally-united parts, provided 











with means for opening and closing the same, and 
with adapted to confine the material to be 
moulded until the closing of the mould, substantially 
as herein set forth. 









Sst 
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broken raw material, then grinding and heating and 
slowly dropping against a column of fire, then cooling 
and utilising the resulting heat for generating steam 
and for the preliminary warming of the material, sub- 
stantially as set forth. 


678,450. Pyeumatic Hammer. M. A. Yeakley, Cleve. 
land, Ohio —Filed October 12th, 1900. 
Claim.—(1) In a drop hammer, substantially as 
described, the hammer and the chamber therefor, a 
series of passages connecting said chamber at different 
elevations with a fluid passage for the hammer. 
operating medium, and valves to open and close said 
and fluid , substantially as described. 

2) In pneumatic eadion, the sliding hammer and 
chamber therefor closed at the top and open at its 
bottom, an air pa from near the top of said 
chamber and an ope! to said passage to the out- 








side atmosphere, a valve in said passage to control 
the vacuum and outside atmosphere to and from said 
hammer chamber to actuate the aaa, & Keeney 
tion with a valve-operating air passage g e 
lower end of said hammer chamber and open to said 
valve, whereby when the said hammer is dropped it 
covers said valve-operating passage, and causes & 
P to date and move the valve upward, 
substantially as described. 


678,801. Dravont Gear ror Rattway Ro.ino 
Stock, C. Vanderbilt, New York, N.Y¥.— Filed 
December 11th, 1899. 

Claim.—(1) In a railway car draught rigging, the 
combination with the body bolster frame, of a 
draw bar secured to said body bolster, an abutment 
block, provided with a recessed upper portion, secured 
to the end sills of said frame and provided with down- 

-projecting side webs and lateral cross-webs, 
forming a transverse aperture for receiving the said 
draw bar, a strap detachably secured to the said side 
webs for movably supporting the forward end of said 
draw bar, and stops on the draw bar for ———_ 
with the abutment block in either direction of move- 

ment of the draw bar, substantially as described. (2) 

In a railway car, the combination with the body 








bolster and side sills, of a pair of end sills tying the 
ends of said side sills, an apertured plate secured to 
the top of said end sills, an abutment block, having 4 
fl top resting on and secured to said plate and 
end sills, provided with depending side webs adapted 
to through said apertured plate between said end 
a 3 Gan bar secured at one end to said body 


bolster and movably supported at its other end be- 
tween said d webs, and means secured to 
said draw bar ada, to e with said abutment 
block for transferring qusulve cae from said body 
bolster to the car frame, substantially as described. 
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THE NEEPSEND ROLLING MILLS, SHEFFIELD. 


We have at various times described engineering and 
shipbuilding works of great size, representing an 
enormous capital outlay, and employing thousands of 
workmen. We are now about to say something concerning 
an establishment which is in no sense gigantic, which 
employs a comparatively small number of men, and yet 
we hope, before we have done, to convince our readers 
that it is a place full of interest, and one by no means to 
be lightly passed over. A great deal has been said about 
the lack of energy of the British manufacturer, about his 
old-fashioned ways, and want of initiative. Inthe main, 
diatribes of this kind are nonsensical. They are written 
and spoken in total ignorance of the ruling conditions, 
and much that appears to uneducated eyes wholly wrong 
is really a survival of the fittest, and, therefore, abso- 
lutely right. According to our own experience, we have 
found that engineers and manufacturers have a very keen 
insight into the course of trade, and when astonishing 
developments have not taken place, the result has 
generally justified the cautious policy observed. On the 
other hand, we have only to look round us to see how 
great is the improvement that has taken place andisclearly 
taking place in our means of production. 

The Neepsend Rolling Mills supply an admirable illus- 
tration of what we have just said. Development has 
taken place; but it is by no means of the kind likely to 
catch the fancy of the uninitiated. Indeed, it is not, 
perhaps, too much to say that none but those who have 
an intimate knowledge of the very special class of work 
done will be competent to appreciate fully what has 
been effected. The Neepsend Mills have for years 
made wire and black sheets, sheets for saw blades, 
blanks for files, tool steel bars, and various other things 
cognate in character. As time went on it was found 
that the old methods of work were inadequate, and at 
the instance of Mr. Swanne, the managing director, his 
fellow directors decided to close two of the largest mills 
until the works were reorganised. The stoppage actually 
lasted about eleven months—a very serious stoppage 
indeed, threatening a total loss of connection; and yet 
the end has justified the experiment, for the books of the 
company are full of orders now for months to come. 

The first step taken by Mr. Swanne was to put down 
a wire-rolling mill of the most improved type, and an 
engine to drive it. The engine was designed to Mr. Swanne’s 
requirements. It was constructed by Messrs. J. and E. 
Wood, Victoria Foundry, Bolton. It is a horizontal 
cross compound engine, indicating about 1000 horse- 
power, with 75 1b. boiler pressure. The high-pressure 
cylinder is 30in. diameter, and the low-pressure 4Sin., 
the stroke being 5ft., and the revolutions about 70 per 
minute. The high-pressure cylinder has Corliss valves 
worked by avery simple trip gear patented by the makers ; 
the lap on the valve is jin. The low-pressure cylinder 
has a plain slide, with a cut-off slide working on the back 
of it. The condenser is under the low-pressure cylinder, 
and the air pump is worked from the crosshead by a bell- 
crank lever in the usual way. The fly-wheel is 26ft. in 
diameter, it weighs 26 tons, and is grooved for twenty- 
five ropes ; of these nineteen ropes drive a pulley 4ft. Yin. 
in diameter, and six ropes drive a second pulley 12ft. in 
diameter. The distance between the fly-wheel and the first 
pulley is limited by lack of room, and it was held that 
the system must be a failure, the ropes being too short. 
As a matter of fact, it is a conspicuous success. 

A very peculiar feature about the mill is that the wire 
rolls, twenty-three in number in the finishing train, 
are all driven straight through by one main shaft 
without tumbling boxes. The running of the mills 
is all that can be desired; this is, we believe, 
a distinct innovation. Standing in the engine-room with 
our back to the cylinder, the wire mill is on the left, the 
breaking-down mill, driven from the second puiley to 
which we have referred above, is on the right. It is 
driven through “tumbling boxes,” as they are called in 
Staffordshire, or ‘‘ wobblers,” to give them their Shef- 
field name, to provide for the rise and fall of the rolls 
as the billets go through. In reducing the rods they are 
a alternately through square and oval grooves, the 

ar being turned at every second pass, so that the largest 
diameter of the oval is vertical ; in this way the square 
groove is certain to get filled. 

The bars, when reduced sufficiently, pass to the wire 
mill, and the red snake soon begins to run about the 
floor. It is caught by boys and threaded through the 
holes in the guard plates of the mill, and so on to the last 
roll. Then the end of the wire passes through a guide 
trough, and enters a tube, through which it pushes its 
way to the top of a very ingenious automatic coiling 
machine, which winds the wire into a coil about 2ft. in 
diameter. It rests as coiled on aninclined table. When 
the whole length has been coiled, the skeleton core, or 
reel, is dropped through the table, and the coil of wire, 
left to itself, slides down the table into an iron barrow, 
and is taken away; the core is raised again, and coiling 
begins again. At the time of our visit the mills were 
rolling 5-gauge steel wire. Much of this could be sub- 
sequently drawn down for piano strings. Both mills have 
been designed by Mr. Swanne, and are, in many respects, 
an improvement on the best American and German 
wire-rolling mills. 

_ There are in the place two other engines of considerable 
interest. One is an old single-cylinder beam engine, 
indicating a couple of hundred horse-power. It has 
puppet valves worked by cams. Unfortunately the 
maker's name is not known, but we believe it to be a 
i airbairn engine, the type much resembling the original 
Saltaire engines. That at Neepsend isa very fine example 
of the engineering of some thirty or forty years ago. The 
other old engine is horizontal, with double-beat vertical 
valves, resembling in some respects a type of winding 
engine which still enjoys much favour. No doubt both 
these engines will be replaced before long; but they still 
i work well. Both are employed in driving rolling 
8. 











A FAST TORPEDO DESTROYER. 


Tue following particulars of the trial trip of a Japanese destroyer will be read with interest, as she 
deserves to rank with the fastest craft afloat, her speed having been considerably exceeded only by the 
ill-fated turbine destroyers, and by two or three others which have attained a fraction of a knot more on 
the measured mile. The destroyer in question is the Akatsuki, built for the Japanese Government by Yarrow 
and Co., Poplar. The contract was signed 5th November, 1900. She was launched 13th November, 1901, and the 


preliminary trial took place 14th November, 1901. 


Present, Capt. Matsuo, Capt. Engineer Yamada, Commander Nakayama, Lieut.-Constructor Yamamoto, 


Lieut.-Engineer Ouchi, Lieut.-Engineer Ito. 


Load carried 40 tons. 


Runs on the Maplin mile. Weather wet; 


fresh breeze, sea moderate. Left yard at Poplar 8.45 a.m., arrived Gravesend 10 a.m., left Gravesend 10.11 a.m., 


returned to Poplar at 5.20 p.m. 


Three Hours’ Official Trial, November 21st, 1901. 























| ] ] | ] 
| | | First | Second | Air | . 
Run.| Hour. | RONGr | medinte | mediate |Vacuum.|Breveur| istmute” | ‘Time | Speed. | een | Secon’ | “ean.” 
receiver. receiver. | hold. 
e | i | Ib Ib, | in. in. | ms 
1/18 | 29 | 6 | 125 | 228) 15 | 407-0 | 151 | S242 |, 
| | | 30-779 
2 | 1118 | 229 | 68 | 125 | 223-| 16 | 401-4 | 2 3-6 | 29-126 ‘ sa [ot 7 
| | 31 “354 | 
3 | 1.28 | 238 |. 6 | 140 | 20 17 442 | 1472 | 33082 J | 31-450 | Saeen 
| | | it 81 °545 J - per hour on 
4 | 11.38 | 236 | 66 | 18-9 | 215 | 13 4085 | 2 2 | 29-508 * op |) 38 na mile 
| | j 1° i 
5 | 11.47 | 232 | 65 | 184 | 213 | 13 4085 | 1495 | 82-876 |! suse S223 
| | | | '} 31-438 | 
6 | 1.87 | 240 | 65 | 137 | 2908 | 11 4035 | 2.0 | 30-000 |/ 
Mean on miles) 298 | 65 | 188 | @7 | 14 | 40685 | — ak Gin -_ | = 





Means for the three hours’ trial :—230 1b. steam ; 64 1b. in firat intermediate receiver; 13 1b. in second intermediate receiver ; 20 ‘3in. 
vacuum ; air pressure in stokeholds, 1 ‘3in.; mean revolutions p2r minuta, 404; moan speed during three hours, 31°121 knots; I.H.P., 
6450; coal consumption on the three hours’ continuous run, 1 ‘97 lb. per H.P. 





Steam is supplied by a fine battery of Lancashire 
boilers, nearly new, three of which were made by Hawkes- 
ley, Wild and Co. They are fed with water from the river 
Don, which is very highly charged with oxide of iron and 
many other things which ought not to get into a boiler. 
Mr. Swanne tells us that he had much trouble with this 
water, and incurred a large outlay in trying to keep 
his boilers clean. the water is heated in 
a large cylindrical vertical heater, through which is 
passed the exhaust steam from the beam engine, 
which is non-condensing. But this did not get rid of 
much of the dirt. The boilers are now, however, 
fitted with a boiler cleaner made by Messrs. Hodg- 
kiss, of Millwall. This appears to collect the dirt. 
We were shown its effects. A tap being opened in a tube 
about lin. in diameter, a pailful of stuff closely re- 
sembling red oxide of iron paint in consistency as well 
as colour was discharged. We understand that the use 
of this apparatus has been most satisfactory. The water in 
the gauge glasses was, at all events, quite clear, so 
clear that it seemed incredible that the ‘red paint” 
could have been drawn from the same boiler. 

We may now turn to the work done by the Neepsend 
Rolling Mills Company, which presents some curious 
features. The first speciality of the firm is, as we have 
said, wire. We understand that nothing is rolled but high 
class wire. Fencing wire is not much made in Sheffield. 
The second speciality is so-called ‘“planished” blue 
sheets; and it will interest many of our readers who 
have been paying a long price for lagging sheet 
abroad to know that they can get it in any quantity 
and of almost any size at the Neepsend Mills. There 
is no secret about its mode of production, as the 
foreign maker would have us believe. In the ordi- 
nary way black sheets are blued or blacked by being 
heated after they have been through the finishing rolls. 
‘Russia sheets’ are, of course, carefully scrubbed, then 
heated and rolled; but the last process, instead of 
heating, is passing the steel through planishing rolls 
under a very heavy pressure. They are then sheared 
to size and ready for packing and despatch. The sheets 
which we saw were quite equal to ‘‘ Russia iron,” and 
we believe that there is no comparison between the 
price of the two. 

Besides the making of wire and steel, however, the 
company carries on a business quite peculiar to Sheffield. 
If we leave out the great firms, such as Browns, 
Cammels, and Vickers, there are only four rolling mills 
in Sheffield. A great deal of steel bar isnow-a-days made 
by rolling that used to be produced by tilting. The Neep- 
send Works are constantly employed in rolling steel for 
other people. The steel is delivered in various ways, 
sometimes in comparatively small bars, at others in short 
billets about 3in. square. The bars produced are round, 
square, or rectangular. One mill was at work at the 
time of our visit rolling bars about 1}in. by }in. for files. 
Great care is required to turn out satisfactory work. The 
rolls must be kept in the most perfect order. As a rule, 
they have a flat in the middle of their length and grooves 
of various dimensions at the ends. All flat bars are 
passed through on the side and the edge alternately. A 
very high degree of skill is required in the roller. The 
bars we saw were admirably square and well finished. 

In a works so advanced, so up to date, it is reasonable 
to suppose that gas furnaces would be used for heating 
the steel. This is just one of the things on which the 
outsider would be likely to insist as being absolutely 
essential in any up-to-date establishment. But 
there is neither a gas fire nor even a reverberatory 
furnace in the place. The steel is all heated by putting 
it direct into coal fires. Some of the furnaces are big 
enough to take bars 12ft. or 14ft.long. These have three 
or four fire doors along the side. The reason for all this 
is that the steel to be heated is very various in chemical 
composition, but it is all high in carbon. The rolling 
temperature is low, not more than a good red heat. Now, if 
gasorreverberatory furnaces with sand bottoms were used, 
the steel would, it is found by experience, inevitably lose an 
unknown percentage of carbon. Possibly it would acquire 
silicon from the sand; the result would be that the steel 








would be spoiled; furthermore, the temperature would 
be much too high. By putting the steel straight into 
the coal fire it is found that no carbon is lost, nor does 
it appear that any is gained, and the steel is returned to 
the makers after being rolled just what it was before 
undergoing that process. Anyone seeing for the 
first time the apparently wasteful and unscientific 
method of heating the steel would be disposed to say 
that, in this respect at all events, the works were not 
up to date, whereas the furnaces are just what the 
experience of many years ago says they ought to be. 

A fair proportion of the steel sheets rolled by the 
Neepsend Company for its own use is employed in the 
manufacture of metal casks, carried on at Leeds. The 
method of making these casks is very curious and very 
simple. The sheet, long enough to form the circum- 
ference, and wide enough to form the length of the 
cask, is corrugated with small corrugations, which run 
from top to bottom of the finished cask. In order to 
give the cask a belly, the corrugated sheet is passed 
through bending rolls, which are a little convex in the 
middle. The result is that the corrugations are slightly 
flattened towards mid-length. The sheet is thereby made 
a little larger in‘the middle than at the ends, and in the 
result comes out of the bending rolls ready to be riveted 
up and fitted with ends. This is an extremely pretty 
method of obtaining a result, the way to which is not 
apparent at first sight. 

The courage with which Mr. Swanne closed the mills 
and made the radical changes which have brought them 
up to the latest standard of excellence is worthy of 
much praise. The mills are an object lesson for those 
who will have it that there is neither skill, energy, nor com- 
mon sense among the manufacturers of Great Britain. 

We have not attempted to illustrate the works, because 
it would be impossible to get satisfactory photographs. 
The new engine is an exceedingly fine, massive piece of 
machinery. Unfortunately, there is no drawing of it 
which would be available for reproduction in our pages, 
but we hope to illustrate a very similar engine made by 
Messrs. Wood for Russia in an early impression. 








THE MANUFACTURE OF LOCKING-BAR PIPES 
IN WESTERN AUSTRALIA. 
By SrarrorD RaNsomz, M. Inst. C.E. 

Tur relative merits of cast iron and riveted or welded 
wrought iron and steel pipes, for the purpose of convey- 
ing water under pressure, have long since been deter- 
mined by theory and by practice. It is only lately, 
however, that the “ locking-bar” pipe has come into the 
field as a serious competitor to the estublished types of 
piping for this particular purpose. The principle of the 
‘‘locking-bar ” pipe, which is merely a method of express- 
ing what one knows more familiarly as a pipe having one 
or more longitudinal seams joined together by a channel 
bar of soft steel, the flanges of which are pressed on to 
the edges of the plates until a tight joint is effected, is 
by no means new. Sixteen years ago—to be exact, on 
April 28th, 1888—letters patent were granted to a Mr. 
Edwin Quadling for a pipe which is substantially similar 
to the Ferguson locking-bar pipe, the making of which 
we are about to describe, except that the finished edges 
of the plates were slightly different in form. Another 
pipe, somewhat resembling this in idea, was that patented 
by Mr. Frank Arthur Williams on July 28th, 1892; but 
in this two longitudinal stringers were used in making the 
joint, a channel piece anda key. The Ferguson locking- 
bar pipe has only one form of joint, and the essence of 
it is that the edges of the plates to be jointed are dove- 
tailed, and, to attain this form, are upset. 

So far, however, the difficulty with all pipes with this 
class of joint has not been so much the securing of a 
tight joint, as the designing of machinery which would effect 
this with sufficient rapidity and certainty. This Mr. Fer- 
guson now claims to have done, and I was therefore very 
glad to have the opportunity of inspecting his factory at 
Falkirk, on the outskirts of Perth, in Western Australia, 
where these pipes are being made for the Coolgardie 
water supply. 
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Before dealing with the manufacture of these pipes, it 
is as well to point out the extent of the contract for which 
they are being made. On October 14th, 1898, the 
Western Australian Government gave out contracts to the 
amount of £1,025,124 for locking-bar piping alone, for the 
325 miles of main supply between the first reservoir in 
the Greenmount ranges and Coolgardie. These contracts 
were taken up in two equal portions by Mr. Meysham 
Ferguson, of Western Australia, the inventor of the 
system, and G. and C. Hoskins, of New South Wales, 
who are manufacturing under licence from the inventor. 
When first the Coolgardie scheme was mooted, 
there was no question as to this type of pipe 
being used, oe tenders from all available sources 
had been invited. When, at the last moment, Mr. 
Ferguson made his offer, he was able to underbid all 
his competitors, and to satisfy Mr. C. Y. O’Connor, the 
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engineer-in-chief to the Western Australian Government, 
that his meee would fulfil the requirement. The actual 
prices paid for these pipes delivered at a station close to 
the works is £16 10s. per pipe, 28ft. in length by 30in. 
internal diameter, made of }in. open-hearth acid steel 
plates. In all there were 60,856 such pipes to be made, 
and 1000 more with plates ;‘;in. thick, for which the price 
was £21 per pi These prices are exclusive of joint 
rings, anchor plates, water or air valves, or any other 
fittings, pipes of special form, or distributing mains or 
branches. It is also exclusive of the extension of the 
scheme to Kalgoorlie, some forty miles beyond, which 
has since been decided on. 

Thus, whatever the past of this sort of pipe may have 
been, it will, in its new form, start life with a commercial 
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test of such severity as to settle its practical velue 
beyond any question. 

When I visited Mr. Meysham Ferguson’s works in July 
last, they had been in operation for nearly twelve months, 
and the industrial routine had attained its normal! swing. 
The installation of the special machinery which had 
been designed and manufactured by the inventor in 
Australia is naturally of a very expensive class. This is 
merely on account of the great bulk of the pipes to be 
manufactured, and the,necessity for the rapid handlin 
of the awkward plates; for jin. steel, some 4ft. wide se | 
28ft. long, has a tendency to wriggle itself into all sorts 
of shapes. Once installed, however, the manipulation of 
the machinery and the materials is simplicity itself. 

This factory has no pretensions to beauty inside or out. 
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JOINT RING 


It is made up of buildings of no particular design, roofed, 
and partially walled with galvanised iron, built on to a 
framing of equally unpretentious woodwork. These 
buildings cover an arrangement of machinery which the 
owner admits might be improved upon in a new factory. 
As with the building so with the machinery, it is rough 
looking, but serviceable. Yet, if these machines are 
rough, they are extremely ready, and it is Mr. Ferguson’s 
boast that with them he could turn out a mile of 30in. 
pipes in a day of two eight-hour shifts. At the time of 
my visit to his works he had not attained this ideal, 
which would mean 187 pipes, and he reckoned his average 
output to be about 100 pipes per day. He had, however, 
succeeded in turning out fifty-four in four hours, which, 
if kept up, would have meant 216 in the day. The two 
machines, which are worthy of particular description 
here, are, firstly, that used for reducing the plates to 
width and forming the dovetails on their edges; and, 
secondly, that which closes the joints of the foemned-yp 


"To revert to the construction of the two special 
machines, which between them may be said to have 
solved the problem of the commercial value of this class 
of pipe, the planing and upsetting machine and the 
closing machine, these were patented by Mr. Ferguson 
on December 6th, 1897. From the photograph of the 
former it will be seen that it consists of a massive 
bed, on which the plate to be operated upon is firmly 
fixed. To this bed is fitted a proportionately substantial 
crosshead or carrier, which travels in either direction on 
under-cut slides along the full length of the bed. The 
motion is imparted to the carrier by a longitudinal screwed 
shaft; and, owing to the great length of this screw, and 
the heavy nature of the work it has to perform, a 
half-speed screw, carrying a threaded bracket, is auto- 
matically and simultaneously brought into play. This 
bracket serves as a travelling support for the main screw, 
adjusting itself throughout its course to approximately 
half the distance between the carrier and the driven end of 
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SECTION OF JOINT RING 


the screw shaft. There are two screw shafts and their 
attendant supporters, one on each side of the bed. The 
reversing of the carriage is effected by the ordinary open 
and cross-belt system. The object of this machine is to 
reduce the plates, already of an approximate width, to an 
exact uniform width, and further, to upset the edges in 
such a manner as to impart to them a dovetail form. The 
cutters which reduce the plate to width are fixed in two 
smaller carriers, which are attached one on each side of 
the main crosshead or saddle, and travel with it. The 
upsetting rollers are fixed in the main saddle itself. The 
cutters precede the rollers in their work, and both cutters 
and rollers are set in progressive series, the first to operate 
being the furthest from the centre line of the machine, 
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bridge pieces or crossheads. In the lower portion of the 
frame, at its centre, is a hydraulic cylinder with vertical] 

acting ram, to the upper end of which is attached a closing 
tool, some 4in. or 5in. long, having in it a groove whick 
conforms to the external shape of the closed locking-bee 
To facilitate an understanding of the working of the 
closing tools I append a diagram, in which the one above 
referred to is marked A. Suspended from the upper 
bridge piece is a corresponding tool, fixed, and having no 
adjustment—an anvil, in fact, D. The pipe GG to be 
closed is passed between these two tools, with its seams 
so placed that a line drawn from one to the other would 
be vertical. When the pipe is presented the externa] 
surface of the lower locking-bar rests on the closing too] 
A, and the external surface of the upper locking-bar js 
just under the fixed anvil D. Assuming that there 
were nothing to take the thrust inside the pipe, the 
effect. of exerting pressure on the pipe in this position 
would be to crush it without closing any joint. The 
thrust is taken, and further hydraulic pressure exerted 
on the internal surfaces of the joints by means of 
mandril attached to a rigid arm, the length of which ig 
determined by the length of the pipe. Above and below 
this mandril, at its extremity, are two closing tools, C and 
B, which find themselves between and ina direct vertica] 
line with the two external tools A and D. In this case 
however, it is the lower one, B, which is the fixed anvil, 
taking the thrust from the outside tool A; whereas the 
upper one, C, is an active closing tool brought into action 
vertically by means of a horizontal sliding block with an 
inclined upper surface E. The thrust from this tool is 
taken by the anvil D. A connecting-rod, F, effects the 
contact between F and a iatasedet ram and cylinder, 
which forms part of the mandril itself. After exerting 
a pressure, the vertical play of the closing tool C permits 
it to fall back, so that the pipe is no longer in the clutches 
of the tools, and the pipe can be fed further along into 
the machine. 

With regard to the working pressure that these pipes will 
have to carry, the specifications for the pumping engines 
provide for a maximum head of water of 450ft. Inferen- 
tially, therefore, we may assume that these pipes will 
have to convey water under such a pressure. The maxi- 
mum pressure, however, does not occur over very long 
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and each successive one being slightly nearer that line. 
The heavy work falls on the earlier cutters, and earlier 
rollers, the final ones being reserved for finishing off the 
work. There are sufficient cutters and rollers to complete 
the work on both sides of the plate in one passage 
of the saddle from end to end of the machine. The 
action of the horizontal upsetting rollers naturally tends 
to leave a slightly irregular or wavy line at the edges of 
the dovetail, and this is corrected by a pair of vertical 
rollers, set to thickness, between which the edges pass 
immediately on leaving the upsetting rollers. The severe 
nature of the work carried out by this machine entails 
powerful appliances for holding the plates in position 
while under operation. To effect this two strong girders 
are placed above the bed throughout its entire length. 
These girders are connected by cross pieces at intervals, 
and the framing thus made serves to carry four vertical 
hydraulic cylinders with rams acting downwards. The 
two larger of these serve to effect the pressure and the 
two smaller ones to relieve it, lowering and lifting respec- 
tively the pressure pieces to which their lower ends are 
attached. The piece under operation lies on the bed with 
its edges slightly overhanging on each side, and the pressure 
apparatus is immediately above it, exerting its influence 
over the whole upper surface of the plate. A plate can be 
fixed and finished on this machinein less than five minutes. 
The patent closing machine is a marvel of simplicity 
and ingenuity, and, to make its action clear in a few 
words, I would say that it treats the locking-bar as if it 
were one long rivet, extending from one end of the pipe 
to the other, and closing it all along its course inside and 
out by hydraulic pressure. In this it differs from those 
machines in which there was an endeavour to make a 
tight joint in this class of pipe by means of exerting a 
pressure on each side of the seam. The pipes bein 


made of two plates of equal widths, the locking bars an 

joints are exactly opposite each other in the formed-up 
pipe, thus both joints can be closed by pressure, or pres- 
sures, exerted in a straight line. The main portion of the 





pipes, 


fy YY 
Boe WWW MQW Fe AG 
\ ee | 
A. External Hydraulic Cloris tool operated from below by Vertical Ram 
B. Fixed Anvil on mandril talis thrust from A. 
C. Internal Hydraulic Clois tool operated vertically from horizontal ram in mandri!: 
D. External Anvil tale thrust from C. 
£. Horizontal sliding Block with upper inclined surface to impart vertical mavemet 
F. Connecting rod to horizontal ram . 





machine consists in a rigid upright frame with horizontal 
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lengths, and the ,,in. pipes are provided for the very 
heavy pressures. On four out of the eight sections of the 
Coolgardie system the maximum water head is put at 260ft. 

These pipes will mostly be laid on or near the surface, 
and as they will have to submit to a variation of 75 deg. 
Fah., the test as to the practicability of the Ferguson 
joint as a permanent institution will be a very complete 
one. The joint rings between the lengths are of welded 
steel, and it has been recommended that a provision of 
gin. per 100ft. should be allowed for expansion and con- 
traction. On page 555 will be found illustrations of the 
works and plant from photographs. 








ELECTRIC MACHINERY AT THE GLASGOW 
EXHIBITION. 
No, VII. 

Amone the big dynamos exhibited in the Machinery 
Hall the 840-kilowatt of Messrs. Crompton and Co. took 
a leading place. It was driven by one of the two Willans 
and Robinson triple-expansion 1500 indicated horse-power 
engines. At 230 revolutions per minute this dynamo gene- 
rates 1400 ampéres at 600 volts; but 500 was the voltage 
employed at the Exhibition, and an external resistance was 
placed in the shunt of the field in order to adjust the 
voltage within a 20 per cent. range. At 600 volts it is 
capable of 1900 ampéres output for two hours without 
overheating. 

Fig. 1 gives an end view and Fig. 2 an axial section of 
this machine. It is a 12-pole continuous-current gene- 
rator, the field being external and fixed, compound wound. 
The series winding comes on every pole. The yoke is 
cast in four segments, and the gap formed by the 
removal of the top segment seems insufficient for the 
vertical removal of the armature. The magnet cores are 
laminated and cast into the yoke—that is, laid in the 
mould and the yoke cast round them. These cores are 
16in. axial by 10in. peripheral rectangular section, and 
the pole faces have their edges slightly rounded, in plan, 
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ames | 
ing being symmetrical on the two sides. The | spray-vaporising apparatus to produce gas from com- 
tt am which . Ht. 6in. outside diameter, is drum | mercial gasoline, the gas to be used in the engine. This 
wound and is mounted on a substantial cast iron spider | gas is more inflammable than ordinary lighting gas, and 
cased on the shaft. The commutator is built on a cast in using it the compression in the engine must not be 
iron ring, which is bolted to the face of the spider. It is | carried to 80 high a pressure in order to avoid prema- 
j2}in. wide on the collecting face, and has 744 segments, | ture explosion. This is accomplished by arranging the 
or 62 per pole. Each of the twelve brushes consists of | engine with greater clearance space—usually by shorten- 
four carbons, each 2}in. wide on its rubbing face. The | ing the piston. The consumption of gasoline is said to 
prushes are carried by a cast iron ring built up in four parts, | be from one-ninth to one-eighth gallon per brake horse- 
and lying outside in the central ang of the commutator. | power hour. 
This ring is carried in six brackets bolted to the yoke, | Tn the Glasgow Exhibition this engine drove, direct- 
and is revolvable through the necessary range by the | coupled, a 75-kilowatt continuous-current dynamo at 125 
ordinary screw and hand wheel. The main bearing is | volts, the maximum current being 600 amperes. It has 
gwivelled and lined with soft metal. It is 10in. diameter | a fixed outside six-pole field which is compound-wound, 
by 30in. length, and is lubricated by two loose rings. A | the series winding coming on the outer ends of the 
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840-KILOWATT CROMPTON DYNAMO 


ratchet-toothed starting wheel, 4ft. in diameter, is bolted 
to the driving face of the spider, which is pushed on to 
the shaft with hydraulic pressure. 
The copper sections are such that, after six hours’ full 
load continuous running, the rises of temperature are in 
the armature 55 deg. Fah., in the field 36 deg., and in 
the commutator 54 deg. At full load these machines | 


give an electric efficiency of 963 per cent.; at three- | 
quarters load 95°7 per cent.; at half load 94 per cent. ; | 
and at a quarter load 90 per cent. The reputation of | 
the builders is too well established to make it necessary | 


to comment on the good running of their dynamos. 


THE WESTINGHOUSE PAVILION, 

As the British Westinghouse Company’s exhibit com- 
prised both gas and steam engines as well as much | 
electric machinery, it is convenient to deal with it | 
separately. The steam engine shown was not of Westing- | 
house make. It isa vertical cross compound Corliss valve | 
engine, built by Markham and Co., of Chesterfield. Its | 
cylinders are 18in. and 36in. by 42in. stroke. Running at | 
100 revolutions per minute with 150 lb. per square inch | 
steam, it develops 600 indicated horse-power. The | 
cylinders are not jacketed, and an ordinary central loaded 
centrifugal governor is used. The guides are bored out, 
and strap-ended connecting-rods drive overhung disc 





Fig. 3—PART SECTION OF STATOR 


cranks, a Westinghouse generator being mounted on the 
shaft between the main bearings, A 16-ton fly-wheel of 
16ft. diameter steadies the speed. 
_ The engine does not match the generator mounted on | 
it as regards power, the dynamo output being 325 kilowatt 
continuous current at 500 volts. The field is of the | 
comiron fixed outside yoke ring type, the ring being split 
horizontally. It is an eight-pole machine. Each brush 
has three carbons, the holder being of the plunger pattern, 
with flexible, or “shunt,” connections leading off the 
current. This plant was shown moving, but not steam- 
driven. It was pulled round by a small electric motor 
taking current from the generator described below. 

At the other end of the pavilion stood a three-cylinder 
gas engine of the pattern about which there has been 
considerable recent discussion, and which, it is promised, 
will soon be in process of construction at the new works 
in Manchester. 

Using ordinary town lighting gas, the consumption 
claimed for this engine is from 15 in larger to 17 cubic 
feet per brake horse-power hour in the smaller engines. 
It is stated that the brake and indicated horse-powers | 
may be expected to differ by from 15 to 20 per cent. | 
With Dowson producer gas about 1} Ib. coal is used per | 
brake horse-power hour. The makers supply a gasoline | 





The shunt winding is carried round the 
six poles in series. The commutator has sixty segments 
pole, and each brush consists of four carbons. The 

rushes are carried on a ring lying in a complete cylindric 
guide bored in the side face of the yoke ring. This ring 
is split vertically, The pole faces have the same section 
as the cores, except for the partial rounding of the edges, 
as mentioned below. These cores and poles are lami 
nated, being built up of charcoal iron plates clamped 
together under hydraulic pressure, and riveted into a 
block while so clamped. These blocks are then laid in 


magnet cores. 


| the mould and the yoke ring cast round them. In each 
| block alternate groups of six or seven plates have each 
| corner at the pole face well rounded off, thus producing 


alternate gaps and projections on the on and the off edges 
of the pole faces. This is done with the object of main- 
taining the magnetic intensity at these edges. The winding 
is done upon formers, which are slipped over the pole 
faces. The electrical efficiency of this machine is 93 to 
94 per cent. The shaft runs in a swivel outside bearing 
with castiron shells lined with white metal, and lubricated 
by two loose rings. 

Part of the current from this generator was taken to a 


to copper end rings, and all regulation being effected on 
the primary circuit. Thus all copper on the rotor bein 
short-vircuited, each part with all other parts, damp an 
even complete wetness has practically no effect upon the 
working or upon the electrical efficiency. 

Fig. 4 shows the general outside appearance, the 
end plates of the housing being perforated for the 
sake of cooling ventilation. In situations where it is 
desirable to make the whole perfectly dust - proof, 
solid ends are substituted—at the expense, of course, 
of some heating of the rotor, which prevents 
the machine being so hard worked as it may 
with free ventilation. Fig. 5 gives a view of the stator, 




















Fig. 5—THE STATOR 


and Fig. 6 a similar view of the rotor. The circuits 
through the stator of the two phases in the primary are 
kept quite independent, neither “star” nor “ mesh” 
coupling being used. The stator core is laminated in 
steel sheet, slotted as shown in Fig. 3. In large sizes 
this laminated ring is made in sections dovetailed into 
each other, and set into a castiron shell. The conductor 
coils are machine-wound and thoroughly taped. The 
rotor core is also laminated, of steel discs, slotted as seen 
in Fig. 3, and set upon a cast iron spider. Inductor bars 
of rectangular section are passed into the slots endwise, 
the slots being undercut, partly in order to hold in the 
bars against centrifugal force at high speed, but also 
partly to reduce the magnetic resistance in the compound 
fields set up by the resultant magneto-motive forces of 
primary and secondary currents. The motor which was at 

















Fig. 4—MOTOR GENERATOR 


rotary four-pole motor-generator, receiving the continuous 
current at 125, and delivering 500-volt continuous current, 
which is used in a motor elsewhere. 

The rest of the 125-volt output of the first generator was 
received by a rotary converter running at 720 revolutions 
per minute. It generated 50 kilowatts of two-phase 
alternate current of a frequency of 60 per second and 
70 volts effective between each phase. The efficiency of 
the conversion was about 95 per cent. This machine 
delivered to a step-up static transformer which produced 
400-volt current, and this current was utilised to drive a 
two-phase induction motor. The whole arrangement in 
the pavilion was, of course, simply an exhibition combina- 
tion designed to show in working as many different 
Westinghouse machines as there is | oe space for. Fig.8 
is a section of parts of the stator and rotor cores of 
this motor, the stator being external, and being traversed 
by the primary currents. It has no commutator or 
collector rings, the rotor winding being of the squirrel- 
cage or short-circuited type, with the copper bars riveted 

















Fig. 6—THE ROTOR 


the Exhibition has five poles or sections in the primary ; 
and with a frequency of 60 per second, or 7200 alternations 
- minute, the full synchronous, or no-load speed, would 
e 1440 revolutions per minute ; but the full load or maxi- 
mum horse-power is reached with about 5 per cent. slip, 
or at a speed of 1440 — 72 = 1368 revolutions per minute. 
At full load the efficiency is reported to be 82 per cent., 
and it sinks no more than to 80 per cent. at half load. 
This efficiency means the ratio of the mechanical horse- 
power received by the rotor—that given by the rotor 
pulley to the driving belt is a little less on account of 
journal friction and windage—to the electrical horse-power 
received by the stator from the main supply leads. 

A special switch, and what is called an “ auto-trans- 
former,” is required for large motors. The object is to 
reduce the voltage in the primary during the period of 
starting. There are various methods of doing this. The 
windings of the different phases through the stator being 
kept independent, the poles or sections may be connected up 
by a suitable switch in a different method, for instance, 
in series or in parallel, from that used after speed is got 
up; or choking coils may be temporarily introduced; or 
the main supply may be temporarily led through the 
above-mentioned ‘‘auto-transformer,” which delivers 
current at lower potential to the primary of the motor. 
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A Practical Treatise on Bridge Construction: being a Text- 
book on the Design and Construction of Bridges in Iron 
and Steel. For the Use of Students, Draughtsmen, and 
Engineers. By T. Cuaxton Fiver, M. Inst. C.E., Pro- 
fessor of Engineering, University College, Dundee. With 
numerous illustrations and lithographic plates. Third 
edition, enlarged and revised. London: Charles Griffin 
and Co., Limited, Exeter-street, Strand. 1901. 


Iris essential that all those for whom the present 
treatise is more especially intended should be thoroughly 
well grounded in all the preliminary data and mechanical 
principles which form the basis of every branch of con- 
structive study and design. With this object in view, 
the author has devoted the chapters of the first part of 
his well-known work to the definitions of force, stress, 
strain, and other elementary but necessary subjects of 
information, which pave the way for their more extensive 
application in other parts of the volume. The opposition 
and balance of forces, bending strains and stresses, 
moments, and shearing stresses, to which cantilevers and 
beams supported at both ends are subjected, under vary- 
ing conditions of loading, are graphically described and 
illustrated. The graphic representation and determina- 
tion of bending moments and stresses upon structures of 
every description is in all ordinary cases of great value 
to the engineer in the practical work of designing and con- 
structing bridges. Cases, however, frequently arise which 
lend themselves more conveniently to the mathematical 
mode of calculation. It has been stated that this method 
is more exact than the graphic. Possibly, but the latter, 
with care in the delineation of the diagrams, is suscep- 
tible of all the accuracy required. 

In the classification of girders, when discussing the 
“General Principles of Bridge Construction,” all the 
separate families are divided into four general heads, 
containing in all five groups. The first of these groups 
consists of parallel girders with thin plate webs. This 
last provision is rendered necessary owing to the fact 
that in certain instances, and under certain conditions, 
the web, whether of the plate or cpen type, takes a share 
in the resistance to the bending moment. It has been 
asserted that in plate girders the web may relieve the 
flanges of as much as one-sixth of the stresses upon them. 
This maximum is doubtful, and the minor assumption will 
not hold for the- open web system, unless the example 
belong to the primitive and obsolete form of lattice 
girder. In the panel girder each member will perform 
the duty assigned to it, and the moment of resistance will 
equal the horizontal stress of either the upper or lower 
flange, multiplied by the depth. If, therefore, the bend- 
ing moment at any vertical section be divided by the depth, 
the quotient gives the horizontal component of the stress 
in each flange, which is compressive for the upper and 
tensile for the lower flange. 

The bridge structures comprised in the second group of 
classification belong to the parabolic type of girders. 
This form, or elevation, is derived from the figure of the 
stress diagram belonging to the parallel girder system 
already alluded to, and is generally known as the bow- 
string girder. These two groups of bridge girders are 
mainly distinguished from each other by the different 
manner in which the stresses affect the flanges and web 
of each type. The reader will find all these details clearly 
and fully explained in the chapter on the ‘“‘ Comparative 
Anatomy of Bridges.”’ If the tie of a bowstring girder be 
removed and the thrust of the bow be resisted by the re- 
action of a pair of abutments, the structure will become 
an ‘equilibrated linear arch.” The arched bridges in 
the third group are all considered to be derived from the 
girders of the second group, by taking away in each case 
the straight horizontal member of the frame. One of the 
principal differences between bridge and roof trusses is 
that if the latter be inverted it becomes useless for the 
purpose for which it was intended. But if a bridge girder 
or truss be turned upside down it will still answer the 
same purpose as before its inversion. There are just two 
points to be kept in mind with respect to this transforma- 
tion; one is that the character or sign of the stresses in 
the members undergoes a complete alteration. Compres- 
sion and tension in the upright examples—so to call them 
—become tension and compression in the inverted eleva- 
tions. The otheris, assuming that the level of road or 
rail must be the same in both cases, that through bridges 
are converted into deck structures, and vice versd. 
Skeleton elevations are. given, embracing nearly every 
known form of girder, and demonstrating the con- 
nection that exists between them and their upright 
prototypes. 

Part III., dealing with the strength of materials, com- 
prises the strength,of columns, the design and construc- 
tion of struts and ties, and the working stress in bridges. 
The first of these, subjects has been: investigated 
mathematically by Euler and Rankine, Professor R. 
Smith, and the author of the present work. It has also 
been the object of tests and experiments by Hodgkinson, 
Christie, and in the United States of America, and in 
other countries. Euler’s formule, however, are only 
true when applied to an ideal column, in which 
the material is uniformly elastic, and in which 
the axis of the column is coincident with the line 
of pressure of the load. It has been demon- 
strated, both by Mr. Claxton Fidler and Professor 
Smith, that these conditions are incompatible with the 
results of actual practice. The modulus of elasticity 
will be found to vary at different parts of the same 
column, and some amount of excentricity is always due 
to the imperfections of workmanship. It may be deduced 
from these considerations that the.: tual strength of 
columns is rather more a matter of probability than of 
accurate and exact theory. All the formule used for 
calculating the strength of columns are enumerated, 
respecting which a few remarks may not be out of. place. 
Rankine’s formula is founded on the assumption that the 
direction of the line of load coincides with the axis of the 
column. It will obviously only hold when there is no 


excentricity, and when the stress exerted is within the 
elastic limit of the material. Gordon’s well-known 
formula is substantially the same as that of Rankine, 
substituting for the least radius of gyration the least 
dimension of the cross section. This modification will 
answer for rectangular and circular sections, since the 
least transverse dimension is a function of the diameter, 
but for other sections this relation does not obtain. 
Gordon’s formula is, therefore, less generally applicable 
than Rankine’s. The value of the constant will also not 
be identical in the two expressions. In the formule of 
Professor Bauschinger the least radius of gyration is also 
employed. The author observes that Gordon’s formula 
does not appear to be applicable to steel with the same 
approximation to the truth as in the case of wrought 
iron. He gives for the first time tables for the breaking 
strength of mild steel, which have been very satisfactorily 
confirmed by recent experiments. 

The weakening or loss of strength which any material 
undergoes, when subjected to repeated stresses of the 
same or of opposite character, is termed “ fatigue.” 
Experiments conducted upon the static strength of a 
‘* fatigued ’’ or weakened bar does not bear out this in- 
ference in any degree. There is no discrepancy between 
the results obtained by testing materials broken by ordinary 
wear and tear, or fractured by impact, and those produced 
by testing specimens of the same material when new and 
unused. Parts of old structures have been re-tested, 
without displaying any evidence of any change having taken 
place in the material composing them. The question 
which unavoidably arises—which has not been answered 
yet—is whether the results obtained from the Wohler- 
Bauschinger experiments are fairly due to fatigue or 
impact, orto both. The author leaves the subject pretty 
much where he found it, and observes, ‘‘ So far as these 
early experiments go, they seem to show that iron knows 
no such thing as ‘fatigue,’ properly so-called; and the 
author is not aware of any recorded experiments by 
which these ancient but positive results have been dis- 
proved in a sufliciently conclusive manner.” If the 
** fatigue ’’ hypothesis be adopted, then the formule of 
Weyrauch, Launhardt, and others, are utterly inadequate 
to determine the working stresses in bridges, because 
some allowance, whatever it may be, must be made for 
the dynamic action of the rolling load. Some distin- 
guished American bridge designers cut this Gordian knot 
by refusing to acknowledge that Wohler’s law of the 
effect of the repetition of stresses is in any way applic- 
able to bridges and their rolling loads. It is well known 
that formule for the working stresses of bridges, based 
on Wobhler’s experiments alone, lead to badly-propor- 
tioned designs. 

The concluding part of this volume treats of the de- 
sign of bridges in detail, including samples of all the 
best-known types of structures. It is the comparatively 
great depth given to the American trusses which en- 
sures their superior economy. In English practice such 
liberal proportions are not usually adopted. Neverthe- 
less it is by following their lead that we have renounced 
the ,; and j; ratios which characterised our early 
specimens of bsidge girders and trusses. The advantage 
of the bowstring form, for large spans, over the parallel 
girder, are carefully summed up. Its limiting span may, 
under certain conditions, be made to nearly double that 
of the other system. So far as very long spans are con- 
cerned, there are at present only two types of bridges 
which are available for the purpose. They are the can- 
tilever and the suspension. It is true that the steel 
arch is making wonderful strides. In the Clifton Bridge, 
over the Falls of Niagara, it has attained a span of 840ft.. 
which is no contemptible dimension. There is still a 
great gap between these figures and those of 1600 and 
1700 which have been reached by the rival principle. 

The importance of the subject of wind bracing in 
relation to the designing of large structures will be 
apparent in considering the estimate of the stresses in 
the Forth Bridge due to wind pressure computed by Sir 
Benjamin Baker. The stresses due to the dead and live 
load and the wind pressure are 2228, 1022, and 2920 tons 
respectively. In other words, the stresses due to 
wind pressure alone are equal to exactly 90 per 
cent. of the amount of the other two together. 
The calculations for the amount of metal required 
in the various members of wind bracing may be 
made by the use of the formule of Weyrauch and 
Launhardt, instead of employing the older methods. 
A well-known authority is of opinion that “the new 
dynamic formula of Fidler is preferable to either of 
these.’** Imperfect and incomplete as are most of our 
data with regard to the positive and accurate princi- 
ples governing the designing of bridges, they be- 
come gravely accentuated when applied to the pheno- 
menon of wind pressure. - Our existing practical 
information upon this important subject may suffice for 
the requirements of structures of limited spans. But for 
some years past the task has devolved upon engineers of 
constructing bridges of hitherto unparalleled dimensions. 
It will be said that in this state of uncertainty it is an 
easy matter to err on the safe side. That may be, but this 
error, in the case of long-span bridges, may involve the 
expenditure of hundreds or thousands of pounds which 
might eventually be proved to be perfectly unnecessary. 
If, on the other hand, the engineer should err in the 
opposite direction, the results might be still more deplor- 
able. 

The new edition of Mr. Fidler’s work will deservedly 
occupy the same conspicuous position among professional 
text-books and treatises as has been accorded to its pre- 
decessors. The instruction imparted to the student and 
beginner is sound, simple and full. The volume will be 
found valuable and useful alike to those who may wish to 
study only the theoretical principles enunciated in its 
contents, and to others whose object and business it is to 
make in addition practical application of those principles 
in the designing and construction of bridges. 








* A Treatise on Civil Engineering,” by W. M. Paton. 





Roads: Their Construction and Maintenance. With Special 
Reference to Road Materials. By Allan Greenwell 
A.M.LC.E., F.G.S. and J, V. Elsden B.Sc. (Lond,), 
F.G.8. London: D. Foudrinier, Builder Office; Whittaker 
and Co, 1901. 

Tuts is another of the useful and practical treatises 
belonging to the ‘ Student’s Series,” issued at the office 
of our contemporary, the Builder. Its appearance at the 
present time is very opportune, as the advent of the 
motor car—which has unquestionably come to stay— 
with its greater speed, and much greater weight, will 
introduce certain changes in ordinary traffic upon common 
roads which will affect both their construction and main. 
tenance. There is no doubt that the new powers con. 
ferred upon the County and District Councils under the 
Local Government Acts of the last decade have conduced 
to the greater efficiency of the roads throughout the king. 
dom. At the same time, there arises a demand for more 
skilled knowledge upon the part of those who are pro. 
fessionally placed in charge of them. The main object 
of the volume before us, which is essentially of an 
elementary character, is to afford such information as 
will enable the student and the road surveyor fully to 
master the principles of which he will make constant 
application in the discharge of his duties. 

The contents of the work are classed under the three 
heads of Materials, Construction, and Maintenance. In 
the first of these all the most important natural rocks 
which supply road metal are dealt with, and it is pointed 
out in what manner their value is affected by their min. 
eralogical and chemical composition, and also by the 
mode in which the several ingredients composing them 
are consolidated. The different varieties of artificial 
stone are subsequently discussed. It is very truly re. 
marked respecting these that the whole success of their 
manufacture depends upon two principal points. One is 
the character of the material used, and the other the 
quality of the cement which binds the whole mass 
together. Brick pavements have not been much used in 
this country. They were introduced into America some 
twenty years ago, and since that time they have been 
extensively employed. In many districts, however, in 
the United States, they have turned out to be both un- 
satisfactory and expensive. The real reason is probably 
to be found in the fact that the foundations were weak 
and imperfect, the bricks soft and porous, and made from 
an inferior quality of clay. It cannot be too strongly kept 
in mind that the foundation of all roads and pavements 
is of at least as much importance as the surface. 

In succeeding chapters the various kinds of asphalt, 
natural and artificial, are described, and their respective 
merits compared and discussed. Attention is drawn to 
the manufacture of asphalt blocks, which are said to be 
free from one of the objections urged against ordinary 
asphalt pavements, that is, their sensitiveness to extremes 
of temperature. It is chiefly for this reason that this 
form of pavement is not so popular in America as in 
France and our own country. The chapter on wood as a 
paving material will repay perusal. Wood has been in use 
in the metropolis for about half a century, but it is only 
in recent years that a proper selection of the most svit- 
able varieties has been arrived at. 

The selection of road lines, gradients, curves, cuttings, 
and embankments, forms of cross section, drainage and 
other practical details inseparable from the subject, 
are fully treated of under ‘“ Construction.” This 
part of the treatise concludes with a careful summary 
of the chief advantages and disadvantages of steam road 
rolling. It is scarcely necessary to add that the balance 
is in favour of the steam roller, as it deserves to be. 
There are one or two points which must be carefully 
considered in the adoption of steam rollers, especially in 
regard to colonial and lightly-built roads. The rollers 
should not be so heavy as to run the risk of breaking any 
tubes or pipes or arches of sewers and culverts situated 
below the street level. This contingency is rare, but it 
has occurred more than once in London itself. Secondly, 
the form and weight of the machine must be so adjusted 
that while it will compress and consolidate the surface, it 
will not disintegrate nor crush the materials. The nature 
of the traffic, as well as of the road bed, must be also 
taken into account. We have known instances of heavy 
steam rollers, sent out from England to some of our 
eastern dependencies, which were utterly unsuitable for 
the work they had todo. The roads were so light, and 
the traffic also, and coal so high in price, that the cost of 
steam rolling was enormously in excess of the outlay which 
had previously been ample to maintain the thoroughfares 
in sound workable condition. 

Details of the comparative cost of constructing roads, 
pavements of different materials, of watering, scaveng- 
ing and general repairs, are given in the last two chapters, 
which will be found useful. But when the subject of 
prices comes to the front, the comparisons, however fairly 
made, must be accepted with considerable hesitation. 
The price of materials and the conditions of labour both 
present considerable discrepancies in different localities and 
at different times. Alterations in prices are continually 
taking place, so that a completely accurate estimate at one 
time will not hold necessarily for another date. The 
reader to whom we recommend the present volume will 
nevertheless derive much useful information from a care- 
ful perusal and study of the accompanying details of cost, 
which explain the manner in which the heavy expenditure 
laid out on our modern roads is incurred. 
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IRON FOUNDRIES AND FOUNDRY PRACTICE 
IN THE UNITED STATES. 
(By our Special Commissioner.) 
“No. X. 
M.—CORE OVENS. 
THE core ovens are an important 
For the best and most economic 


art of the foundry. 
results they must 





bake the cores quickly but steadily, so that they will not | 


be over burned or baked. They must also allow of the 
ready handling of the cores and be economical in fuel. 
The core ovens of several individual foundries have 
already been described. 

The core ovens should have easy running cars or 
carriages, and for heavy work there should be an air hoist 
running on an overhead track to facilitate the work of 
putting the cores on and taking them off the carriage, 


| Shin. high. Under each of these, and below the floor 


without requiring the services of a number of men. | 


Many core oven cars are now made without axle boxes, 
and the use of such cars, with the frames rolling loosely 
on the axles, has been referred to in connection with 
the Walker and Pratt and other foundries. Fig. 40 shows 
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Fig 40. 
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& modification of this, which is an anti-friction roller 
earing. Here A is the axle, with a ring B hung over 
pe soe and passing under the roller C, which is pivoted 
a 


Where the core oven cars are large and heavy, they 
may be operated by pneumatic cylinders, by sprocket 
chains, or by chains connected to the hoisting chain of a 
crane, led through a sheave at the floor. Where the 
cars are only hauled out by power, the floor of the oven 
may be slightly inclined to the rear, so as to facilitate 
the work of the men in pushing the car in again. 

For small work the Millett oven is in quite extensive 
use. This has shelves of quadrant shape, pivoted at the 
corner, and having a vertical side along each straight edge. 
The shelves are grated so as to allow free upward 
passage for the hot air. A number of these shelves 
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are fitted in an iron frame like a door casing, the height | 


between shelves varying with the kinds of cores. When 
any particular core is wanted, its shelf is swung out 
like a door, the front then standing at right angles to 
the wall, and the other side closing the opening so as 
to prevent the escape and waste of gasorheat. When 
the shelf is swung in again, this side lies against the 
side of the oven. 

The Taggart core oven, designed by Mr. F. S. Taggart, 
superintendent of the Missouri Malleable Iron Company, 
is of the sectional type, divided into a number of com- 
partments, each of which has its own movable shelf. 
Figs. 41 to 45 show one of these ovens built for the 
Union Malleable Iron Company. There are four separate 
ovens, side by side, 6ft. 4in. long, 3ft. 3in. wide, and 8ft. 


level, is a fire-box and grate, the heat passing up through 
the oven and down through a hot air flue to an arched 
flue common to the four ovens. The furnaces are 18in. 
wide and 4ft. Gin. long, and are fired from a pit or stoke- | 
hold 174ft. by 7ft., 4ft. deep, having Qin. brick walls and 
a 6in. concrete floor. Each oven has four shelves or 
trays, 234in. apart vertically. The front end of each 
shelf is supported in the metal front of the oven, while 
the rear end has small wheels running on bar iron rails. 
The shelf itself is a grating of cross bars, and has a 
vertical plate at each end, which serves to close the 
opening whether the shelf is in or out. In front of 
the oven is a corrugated iron hood, connected with a 
chimney, which serves to carry off the heat escaping 
from the oven and cores when any of the shelves are 
drawn out. Fig. 44 shows the fire-box and grate con- 
struction. The walls of the oven are braced by vertical 
cast iron tee beams. 

Special appliances are used for drawing out and 
supporting the shelves, as shown in Fig. 41 and in detail 
in Fig. 45. Projecting in front of the oven, at the top, 
and inside the hood, are four cast iron bars or rails of H 
section, 34in. deep, there being one of these over the 
middle of each vertical row of shelves. On each rail 
runs a little trolley or carrier with a 6in. grooved wheel 
A, from which is hung a lever B. The long arm of the 
lever carries an operating rod, while from the short arm 
is suspended a vertical bar C, reaching nearly to the 
floor. This bar has a hole opposite each shelf, so that 
the lever or arm D can be held at the height of any 
shelf by slipping a pin through the proper hole. On this 
lever is hung the fork E, the ends of which are hooked to 
fit lugs on the front end of the shelf. When any com- 
partment of the oven is to be opened, the trolley is run 
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to the shelf. The operating rod on lever B is then pulled, 
raising the bar C slightly so as to lift the shelf off its 
support in the frame of the oven. The trolley is then 
run forward, the bar pulling out and supporting the shelf 
by means of the fork, while the rear end of the shelf 
runs on its wheels. When the shelf is pulled full out the 
plate at the back closes the opening. The trolley wheel 
A has a jin. axle, with an anti friction bearing, which 
consists of twelve rollers jin. diameter and jin. long, 
fitted into an annular recess in the hub of the wheel—as 
shown in Fig. 45. 

The Taggart oven is very similar to the Crandall oven 
at the Milwaukee foundry, as already described, and 
shown in Fig. 26. The ovens, however, were designed 
quite independently, but since their completion the 
two designers have inspected each other’s work with 
interest. 

A core oven, used principally for drying the moulds 
and cores of locomotive cylinders, is shown in Fig. 46. 
It is 30ft. long, 12ft. 6in. wide, and 8ft. 6in. high. The 
brick walls are 17in. thick, and carry cast iron cross 
beams, between which are sprung jack arches having 
three rings of brick. These form the roof, and the walls 
are tied together by rods 1jin. diameter placed between 
the beams. Two lines of rails of 2ft. 6in. gauge carry 
the four core-oven trucks or cars. At the back of the 
oven are two fire-boxes, A A, each 1}ft. by 2}ft., with 
the grate bars 2ft. below the top of the wall. Ordin- 
arily only one fire is used, but both are used when 
work is to be hurried. The ashpit is paved with 
brick, and its outer end is covered by a shed. The 
hot air and gases pass across the oven diagonally, 
and escape through the flue B to the I6in. steel 
chimney C. The oven is fitted with a steel plate door 
hung by in. chains on pulleys, and counterbalanced by 
weights on these chains. This form of oven was designed 
by Mr. P. R. Ramp, manager of the C. B. and Q. foundry, 
and he has built a number of ovens to thisdesign. It is 
very satisfactory in regard to fuel consumption and 
general results. 

The oven trucks used by Mr. Ramp have iron frames 
8ft. 8in. long and 8ft. wide, the sides being Sin. to 12}in. 
deep. The top is 1ft. 9in. above the rail. The wheels 
are 18in. diameter, and no axle-boxes are used, but the 
frames are slotted on the bottom to a depth of 1}in. fora 
length of 15}in., as shown in Fig. 47, the slotted face 
resting upon the axle. With the truck in the position 
shown, when it is pushed to the left to enter the oven, 
the axles act as rollers until the ends of the slots engage 
with them, by which time there is momentum enough to 





to the front of the oven, the lever D set at the right 
height, and the fork E hung to it with its ends attached 
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carry the truck along, and its motion can easily be 
arrested, 
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N.—CUPOLAS., 


| iron rings or shelves, about 10ft. apart, to support the | place bya bolt and cramp. The air chamber 
Prominent among the principal makes of foundry | lining. The lower ring is just above the air chamber, so | fastened to the bottom plate, but is independent 
cupolas is the Whiting cupola, made by the Whiting | that the lining below can be repaired or replaced without | and is air-tight in itself. The bottom 


Foundry Equipment Company, of Chicago, and the | disturbing the upper portion. 


details of construction of this are shown in Fig. 48. The 
satisfactory performance of this cupola is said to be due 


Fig 42 


largely to the patented arrangement and construction of 
the tuyere system, which is so designed as to distribute 
the blast to the best advantage under reduced pressure 
and through a large area. This distribution of the blast 
effects an economy in fuel consumption, the blast enter- 


| As to the melting ratio, in a Whiting cupola of average | tion, 
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ee 


is not 
of it, 
plate is made 
of the founda. 


in four pieces, with a joint over each leg 
at which places it is reinforced by a steel plate 


size, with good heats, the proportion of iron to coke—bed |! This arrangement provides for the expansion and con. 











included—is as 10 to 1. In six months’ continuous run- 
ning one cupola melted 13,416 tons of iron, with an 
average ratio of 10°31 to 1. _ Records of 114 to lare made 
by the smaller sizes. 
producing good, hot, fluid iron, some of which was used 


These are average daily records, | 





traction. The foundation consists of four cast iron legs 
resting on bed-plates. The drop doors are counter. 
balanced, and are secured by a latch operated by a hand 
wheel. 

The tuyeres are so arranged that the blast is distributed 





over the entire area of the combustion chamber, and are 
inclined downward, so that the melted iron cannot enter 
| them and pass to the air chamber. Through the greater 
part of the heat very little flame appears at the charging 
doors, showing that the upper tuyeres supply suflicient 
oxygen below the stock, where the heat is most intense, 
The upper tuyeres can be opened and closed at will by a 
crank, and the lower tuyeres can be made adjustable in 
height if desired. Opposite each tuyere is a sliding air. 
tight gate with peep-hole, while in the sloping top of the 
air chamber is a brass nipple for a hose connection to a 
blast or pressure gauge. The furnace is provided with 
a safety trap having a fusible plug or disc. This trap 
receives and discharges any overflow, so that should the a 
level of the iron rise unexpectedly, it cannot enter the 3 
tuyeres and reach the air chamber. A slag-hole spout 
is placed at the back, so that the slag can be drawn off 
at will, enabling the cupola to be run continuously. The 
dimensions and capacity of some of the Colliau cupolas 
are as follows, including the largest and smallest sizes :— 


























American Collian Cupolas. 
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These cupolas are quick melters, and have made a melt- 
ing record as high as 13 lb. of iron to 1 lb. of coke and 
coal mixed. This, however, was a large heat, and the 
average usually runs about Sor 10to1. Coke is generally 
used, but in some cases coal is used for the bed. The 

| blast is more severe on the lining at the melting point— 
| where the blast is concentrated—than in other cupolas, 
but above this point it causes less wear of the bricks. A 
special fire-brick is sometimes used, which will stand the 
severe heat below the charging doors better than the 
ordinary fire-brick. 

In Fig. 49 is shown a view of the lower part of the 
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ing around the inner circumference of the cupola in large 
volume and at moderate pressure. As it requires a low 
amount of blast power, there is also a saving of fuel at | 
the power plant. The diffused and even blast also | 
materially reduces the wear on the lining, and causes 
the coke to burn uniformily, thus ensuring regularity in 


in very light work, such as stove castings and light | 
agricultural machinery paris. Some records from 
cupolas melting iron for architectural and general foundry | 
work show ratios of 13 to 1 and 14 to 1 on moderate heats. | 
This question is further dis- 

cussed later on. 














the quality of the iron. | Another cupola which is ex- i Fig. 45. e 

There are two rows of tuyeres, those of the lower row | tensively used is the Colliau ( me a) = 
being arranged to form an annular air inlet, distributing | cupola, made by Byram andCo., Ws ee ee ea ie 
the blast continuously around the entire circumference. | of Detroit. This was illustrated Rail & q a 
These tuyeres are also arranged to be adjusted vertically, | in Taz Enatneer of May 10th, — 








1901. This has six sets of two 
tuyeres each. The blast enters 
the air chamber at the top and 
| on two sides through flanged 
openings, an arrangement which 


thus permitting them to be placed to suit the class of 
work, kind of fuel, and changes in the inside diameter 
of the cupola. The tuyeres are flaring, and admit the 
blast through a small area, which is expanded into a wide 
horizontal opening on the inside of the cupola, thus 
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admitting the air to the fuel through an area nearly | reduces the friction and gives | Benes a7 
double that through which it enters the tuyeres. This,|an even pressure at all the ¢yse Section Bete: a ar a 
of course, reduces the force of the blast. The upper |tuyeres. The main portion of Bearings | | Handle 





tuyeres are of similar construction, and serve to supply 
sufficient air to utilise any escaping oxygen and increase | plate and the stack—or chimney 
the intensity of the flame. These tuyeres are of special | —is composed of two sheils of 
service in quick melting and in large heats, while for | steel plate, the inner one being 
small heats they may be closed by independent tuyere | of the same diameter as the 
dampers. stack, and the space between Rs 

This cupola may also be used for continuous melting, | them forming the air chamber. ae a 
and all sizes are made with the slag hole to prevent the |In the outer shell are two air-tight doors, secured , Newten cupola, made by the Northern Engineering 4 
furnace from clogging. Slow melting may be accom-/by tap bolts, which provide for cleaning out the | Works, of Detroit. The size varies from 3ft. to oft. 4 
plished when desired by reducing the blast area by means | air chamber. This shell has also a hand-hole plate | diameter in the shell. The shape and area of the tuyeres By 
of the tuyere dampers. Inside the stack are placed cast | under each of the lower tuyeres, the plate being held in | are designed to secure a distribution of the blast over the 


the cupola, between the bottom y5 
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Front View. 


Side View. 
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entire area of the furnace. The tuyeres are adjustable, 
and a safety tuyere is provided, having a soft metal trap 
which will melt and let off any molten iron that may 
overtiow. 
holes, and there are cleaning doors convenient to each 
tuyere. 
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The air chamber is of steel, fitted with peep- | 


----24' 9------------ 


lined with mica schist, which is a natural fire-brick or 
fire-stone. One manufacturer of cupolas issues the follow- 
| ing advice as to cupola practice :— 


The cupola man should see that each charge of fuel and metal 

is evenly distributed, so that the blast does not get out quicker at 
one point than another. 

; Pig metal should be broken 

in three or four pieces, if possible, 

before it is put in the cupola ; it 

makes the stock closer, and the 

blast more regular. 

Weigh your fuel and iron before 
it goes in the cupola, then weigh 
your good castings, if you want to 
get at the cost of melting. 

Rumble your spruce and gates 
q before you put them in the 
cupola ; it saves fuel and helps to 
stop the formation of slag. 

Every cupola should have a low 
safety tuyere, and a soft metal 
alarm plug under its overflow. 
The slag will be discharged 
through the funnel-shaped open- 
ing to the ground, instead of into 
the wind-box. 

When you put a new lining 
in the cupola, drop in about 
one bushel of rock salt at the last 
of the first heat; it glazes and 
protects the brick. 

The higher the charging doors 
the better the results, as the 


steel doors hung 

on pulleys with cast 

iron. counterweights 
— 


ae 
ana 





rising blast is gradually preparing 
the stock for melting. 
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Where it is possible, a double 
lining should be used below the 
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charging doors, that is, 14in. split 
bricks, or 4}in. circular bricks, 
against the side of stack, and 





thick cupola blocks against them. 
When tbe blocks are burned 














through, you have received their 
full value, and the shell is protec- 
ted by the lining next to it, 





Plat 
Fig 46 


in the West cupola there is a central vertical blast 
pipe projecting up through the bed, protected by fire- 
clay, and having blast openings around the top, a little 
above the level of the regular tuyeres, of which only a 
single row is used. One patented form of cupola had 
tuyere openings entirely around the furnace—like a sort 
of grating—which arrangement was supposed to give a 











more uniform distribution of the blast and a more 
uniform melting of the iron than when the blast was 
delivered only from four to six points. In practice, 
however, this did not give the expected results; it was 
difficult to keep the openings from clogging and to main- 
tain a uniform distribution of the blast. 

The ordinary lining blocks are Qin. by Yin. by 4in., 
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Fig 48. 
Whiting Cupola. 
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but blocks 12in. by 6in. by 6in. are sometimes used, 6in. 
high and 12in.‘Jong. These give a wall 6in. thick, and 
give fewer joints. A liquid asbestos preparation is some- 
times used as a wash for cupolas and ladles, preserving | 
the lining of the former and keeping the latter clean 
throughout the heat. Large cupolas are sometimes 





which should remain. Fire mortar 
should be used to lay this lining, 
as it does not crack and fall out 
like fire-clay. 

Large fire-brick blocks, say, Sin. 
~ 6in, x 4in., or 10in. x 6in. x 
din., for cupola lining below doors, 


| are more serviceable than ordinary straight and arch fire-bricks. 


They are nearer the shape of a cube, and will burn in the kiln 
more evenly. They should be laid with fire mortar. 

A forced blast pressure blower is cheaper and more reliable in 
the end than a fan blower, for when you most want the blast you 
can get it. 


As described in the pipe foundry article in Tur 
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ENGINEER of May 10th, 1901, the charge in the cupola is 
composed of a mixture of different grades or brands of 
pig iron, usually four varieties from different furnaces 
being used, as a good or uniform quality of iron for pipe 
or other castings cannot be made from the continual use 
of pig iron from one furnace only. Should this be done, 
and the supply run short, then the use of pig iron 
from other furnaces would produce a different quality 
of mixture, and thus affect the character of the metal 
in the castings. The pigs are broken in two to four 
pieces, weighing about 25 lb. or 50 lb. each. The 
furnace is first charged with coke, a certain proportion 
of coal—varying at different foundries—being added to 
give it body or solidity, but if the percentage of coal 
exceeds 25 per cent., the speed of melting is propor- 
tionately reduced. Up to about ten or twelve years 
ago broken anthracite coal was used instead of coke. 
The tuyeres are set a little higher for coke than for 
coal, as the former—being lighter—requires a larger 
amount in bulk to give the right amount for the bed. 
The depth of bed varies, but the coke should reach from 
12in. to 22in. above the tuyeres, or there is likely to 
be dead iron for the first few charges. 

The practice of charging depends largely upon the 
size and proportions of the cupola, butis usually some- 
what as follows:—The bed is first laid with about 
1500 lb. or 2000 lb. of coke, then 4000 lb. of pig iron 
covered with three or four scoop shovels of crushed 
limestone—or sometimes oyster shells—for flux. Some- 
times the amount of flux is 50 lb. to a charge. After 
this come five or six charges, 300 lb. of coke and 
4000 lb. of pig, with a course of flux in each case as 








| 
before. In the subsequent charges the amount 
: is of 
coke is reduced to about 225 lb. to 250 lb. per charge 
The flux is added to make the slag fluid enough to 7 
out freely when the slag hole at the back of the cupola 
is tapped. This hole is placed lin. or 2in. lower than 
the tuyeres, so that the slag will not run into them 
The furnace is started afresh each day, and the bottom 
of the cupola is dropped when the pouring is finished 

The practice at the foundry of the Case Threshing 
Machine Company, manufacturers of traction engines 
and agricultural machinery, is described as follows in an 
article in the Foundry, by Mr. W. G. Scott :— 

In charging the cupola, the first step is to start a fire with q 
little kindling and about one-sixth of a cord of hard wood, When 
the fire is well started the bed of coke—1300 lb.—is introduced 
and when this is well lighted, or of an even red all over, 400 Ib, 
more of coke is thrown on the cupola, making in all a bed of 
2200 Ib., which reaches to about 18in, above the tuyeres, (n the 
bed a few pieces of scrap iron or sprues are then placed, to prevent 
the first charge of pig iron from sinking down into the coke 
When this scrap is evenly distributed over the bed the first charge 
of pig iron—3000 lb,—is thrown in, care being taken to distribute 
it evenly and in acircularform. On the top of this is placed 
300 Ib. of steel rail, then follows the home and foreign scrap, con- 
stituting the first charge of 6000 Ib. 3 

The second charge consists of the following material in the 
order named :—-450 lb. of coke, 2000 lb. of pig iron, 200 Ib. of stee} 
rail, 1800 1b. of scrap. The third charge is built up in the same 
way ; coke first, then the pig iron, steel, andscrap. The limestone 
flux is not added until about the sixth charge ; it goes on top of 
the scrap iron. 

Our cupola is lined to 62in. diameter, and is charged to the 
door, about 12 tons of iron being required to bring the burden up 
to this point. When, according to the judgment of the cupola 
tender, sufficient iron is melted, it is tapped out into a large ladle 
holding about 20001lb, By using a large ladle to catch the tap 
out, and knowing the weight, it is possible to keep track of 
the different charges and tell at any time the grade of iron 
poured off, 

Test bars are taken from each grade of iron. No. 1 test bar will 
be poured from the fifth large ladle of iron tapped out, and will 
represent the quality of iron in the No. 1 mixture, No. 2 test 
bars are poured from anywhere between the twelfth and {fifteenth 
ladles; No.3 test bars between the twenty-fifth and thirtieth 
ladles, Care is taken not to pour a test bar from iron forming the 
junction between two different mixtures, «.¢ , between Nos, | and 
2, or Nos, 2 or 3, for the reason that there is always an admixture 
of No. 1 and No, 2 in the ladle taken at the junction of the two 
different mixtures, The foundryman pours this ladle of mixed 
iron into certain castings, where a slight variation in silicon, 
sulphur, &c., isofno importance, Asa rule, a test bar ora casting 
poured at the junction of a mixture will show on analysis the exact 
proportion of the two mixtures, 

When only one grade of iron is made, no attention need be paid 
to the number of ladles, yet it is better to take the first test bar 
some little time after the iron has commenced to run, the first 
ladle cr charge being different in many respects from the follow- 
ing charges, a fact which will be explained later on. The second 
test bar may be taken from near the middle of the heat, and the 
third bar from near the end of the heat, 

In general practice the cupola is fired up in the after- 
noon to pour the work which has been moulded during 
the day. In some large foundries, however, the con- 
tinuous melting system is employed, the moulds being 
poured continuously and the cupola being in blast all day. 
This system has been described in connection with the 
McCormick foundry and the Westinghouse Air Hrake 
foundry. 

It is generally preferred to have the cupolas in a room 
separate from the foundry, with only the tapping spout 
entering the foundry. Surplus iron may be run into pig 
beds formed in the foundry, or, better still, at the rear 
of the cupola room, so that the beds will be entirely apart 
feom the foundry, and the heat from them will not be 
objectionable. This latter practice is followed at the 
Westinghouse foundry, a pouring basin in the wall, 
between the spouts of the two cupolas, connecting with 
a runner to the beds. 

The charging platform is usually served by power lifts, 
but several large foundries using large quantities of 
material have a railway track at the level of the plat- 
form and running along its edge, being reached by an 
incline. Hy this means, coke, pig iron, scrap, «c., can 
be delivered and stored directly upon the platform. Both 
the General Electric and the Westinghouse foundries 
have the platforms expressly built for storage of materials. 
The cupolas should be far enough apart to prevent any 
interference in the work at the charging doors and at the 
spouts. In very large foundries it is advisable to arrange 
the cupolas in two or more groups, so as to better 
distribute the work. This matter has already been dis- 
cussed in a foregoing description of the Westinghouse 
foundry and the McCormick foundry. 
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OCTOBER EXAMINATIONS, 1901.—PASS-LIST OF CANDI 
DATES EXAMINED IN LONDON, 


Studentship,—R. B. Aries, London; H. H. Ayris, Norwich ; 
J. E. Barbier, Cardiff; A. J. Bast, Bradford; A. C. Bicker, 
London ; R. G. Clark, Cardiff; F. Dixon, London; 8. W. Down, 
Frome ; A. 8. Ellerton, London; H. N. Funnell, London; A. J. 
Grinling, Derby ; A. R. Harris, London; R. F. Kesting, New- 
castle-on-Tyne ; C. G. C. King, London ; A. L, Mellor, Southport ; 
R. E. Michael, Tylorstown; C. J. Mileham, London; C. N. 
Moberly, Ipswich ; G. D. Myers, Birmingham ; J. R. Orme-Webb, 
London ; H. Pool, Hanley ; I’, B, Robinson, Skipton; L. E. Sil- 
cox, Pembroke; T. H. Watermeyer, London; H. 8. Watson, 
Dover; H. Wontner-Smith, London; A. Wood, jun., Barnsley ; 
F, H. L, Wood, Leeds ; C. R. M. Young, London, 

Associate Membership.—J. C. Antinori, London; A. M. Arter, 
London ; A. Arthur, Glasgow ; K. A. Wolfe Barry (Section A.), 
London ; H. M. Birch, London; C. B. Blackburn, Wolverhampton ; 
R. 8S. Brailsford, Blackburn; C. B. Case, London; G. Elson, 
London; R. W. Hammond, London; O. Harfeld, London; C. «. 
Henriques, London; J. Holliday, London; F. W. Jones, Derby ; 
H, A. Lewis-Dale, London; R. J. Longley, Leeds; J. Lowe, 
Glasgow; O. S. Macdonnell, Bournemouth; A. E, Marrian, 
London; E. 8. Martin, Calcutta; K. B. Matthews, Swansea ; 
C. J. K. Maurice, Evesham ; R. Oakden, jun., Newark-on-Trent ; 
G. H. Pethick, Weston-super-Mare; F. M. B. Rosenthal, London ; 
L. Roseveare, Plymouth; C. F. Slade, Melton Constable ; J. McI’. 
Smyth, Keighley ; E. A. Tarrant, London; A. H. Tyack, Seaham 
Harbour ; 'T’. H. Watermeyer, London; A. F, Wedgwood, Stoke- 
on-Trent; R. H. Welch, Stockport. 

The results of the examinations held abroad will be declared 





shortly, 
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RUSSIAN BATTLESHIP KNIAZ POTEMKIN 
TAVRITCHESKY. 


Tue Kniaz ical 

Tri Svititelia, an 
ont and reduced armour thickness, she was commenced 
The low 
a copy ° 
agalD \ 
As designe 
turrets car 
carries sing 
forecastle ena 


of guns is concerned. 
vious a 
Jompared 
Poternkin Tavritchesky are as follows : 


K. P. Tavritchesky. Tri Svititelia. 





| 
Displacement, tons af 12,500 12 500 
Leeath, feet .. «- 3704 $71 
Beam, fect.. .- +. ++ « 73 731 
Draught (mean), ee 27 pe 
Armament.. .. ++ «+ --|Four 12°4in, 40 cals. ; Four 12in., eight 6in., 


45cals ; four 4-7in ; 
ten 3-pdrs.; forty 


| sixteen 6in., 45 
| cals.; fourteen 12- 


pdrs.; twenty 1- small. 

| pdrs. 
Armour material | Krupp Creusot special 
Armour, belt .. 6. ++ ++} 9in. 1éin. 
Armour, deck .. «- «+ «/ 4.3in. 3in. 
Lower deck side (redoubt) ../ 6in. lé6in. 
Bulkheads.. ee ee | Sin. 12in. 
Turret... .. «2 ce ee of 12in. l6in. 
Turret bases .. ++ oe «| 10in. léin. 
Q.F. battery .. +: «+ bin. bin 
Casemates.. «. 2 «+ + Sin. nil 
Conning tower... «. «.  «s 10in. l2in. 
Indicated horse-power .. | 10,600 10,600 
Speed (nominal) ‘ 18 knots 18 knots 
Boilers... es 24 Belleville Cylindrical 
Coal (normal) .. 670 tons 750 tons 
haere soe 600 tons Not known 
Coal {maximum) oa §70 tons 1000 tons 
Complement .. .. «ss 600 582 
Torpedo tubes (submerged). . 3 J 


Torpedo tubes (above water), 2 (armoured) 6 (unarmoured) 


In the disposition of armour, that of the Tri Svititelia is | 
generally followed in the Kniaz Potemkin Tavritchesky, save | 


that for the flat deck of the former the latter has an inclined 


Potemkin Tavritchesky is nominally a sister to | 
d as such, save for an increased arma- 
. | base of the fore turret. 
freeboard of the Tri Svititelia—which is practically 
f the British Trafalgar—has, however, been held 
st that ship, and the later vessel is built up forward. 
d, she was to have been a Tri Svititelia, with four 
rying pairs of Gin. guns where the older vessel 
le 4°7’s in recessed ports; but the raising of the 
bled a longer main deck battery to be employed, 
and so she is, saving for the continuous battery armour, not 
unlike the British Majestic cut away aft, so far as disposition 
Whether this is better than the pre- 
tion of the Poltava idea remains to be seen. 
with the Tri Svititelia, the particulars of the Kniaz 


The 3in.—twelve pounders—are placed six on the upper deck, 
two at each end of the topside, two at the bow, and two at 


the stern. All are unprotected. 

The submerged tubes embrace a bow one—here we see 
German influence—and two beam tubes placed just before the 
8 The above-water tubes are carried 
behind the 6in. armour on the lower deck, just before the after 
turret and directly below the after conning tower. 

The arc of fire of the big bow guns is 200 deg. only, while 
the after turret has an arc of 260 deg. The upper deck and 
end main deck 6in. have a 135 deg. arc, the other Gin. pieces 
115 deg. The amidships 12-pounders train 90 deg., the 
topside ones 100) deg., those at the ends 120 deg. 

_ Machinery data are as follows :—Engines, two sets of ver- 
tical triple-expansion, with 10,600 indicated horse-power, and 
a speed of 18 knots. There are twenty-four Belleville boilers 
in three groups of eight. The three uptakes serving these 
are placed athwartships instead of in the usual fashion. 
The 600 tons of liquid fuel are carried in forward and after 
bunkers below the protective deck, the 670 tons of coal are 
stowed amidships about the boilers. The 200 ton excess is to 
be stowed in the double bottom, and so will be very much of 
an emergency ration. Oil is the normal fuel for the fur- 
naces, but their conversion to coal burners can be effected in 
about an hour. 

All gun hoists are electric and hand, and the big guns are 
to be electrically manceuvred. It will be seen that the 
Kniaz Potemkin Tavritchesky is a very fair modern ship, 
able, so far as material goes, to hold her own against any 
other warship of the same date, while the extra quick-firers 
over the normal number give her a very formidable volume 
of fire from these pieces. 

Reference may once more be made to the funnels of the 
Kniaz Potemkin Tavritchesky. In the old days funnels were 
always put with the thin end of the oval facing the bow and 
stern, tke idea being to offer the minimum of resistance to 
the wind. The first breaking of the rule was in the Neptune, 
in which—owing, it is said, to a misunderstanding—the 
funnels were put in with the larger surfaces fore and aft. 
Since then a single funnel was so put in the French 
Tréhouart, but this, probably, is really a pair of funnels in 
one casing. In our Canopus, Formidable, Duncan, and 
| London classes, the big after funnel is also put in side- 
| ways, possibly with a view to symmetry on the broadside, 
possibly with the idea of offering a smaller target. The 
three almost rectangular funnels of the Russian ship under 
notice are so placed, partly to lessen the huge target they 
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KNIAZ POTEMKIN TAVRITCHESKY 


deck reinforcing the belt. It is the use of this deck which 
has enabled a good deal of thickness in the belt to be dis- 
pensed with, the total resistance to A.P. projectiles being 
about the same in both vessels. 

The main belt is 74ft. wide, and varies in thickness from 


would otherwise present on the broadside, and partly to suit 
| the arrangement of the boilers. Asin all modern war vessels, 
| these run athwartships instead of longitudinally as in the old 
| days of “tanks,” but it is said that the uptakes are divided 
| between decks, and possibly carried all the way up in pairs in 


Yin. at the top to 5in. atthe bottom. At normal load draught | a single casing, so that, should a high explosive shell burst 
14ft. of this belt are submerged. Its length is 250ft., and at | inside the funnel, only one-sixth instead of one-third of the 
the ends are Sin. bulkheads. The deck behind this belt is | boilers may be affected. It is worthy of note that in Russia 
tin. thick—at the unprotected ends the thickness is reduced | just now there is a good deal of theorising about funnels, and 
to 3in. on the slopes. Its apex is some 3ft. above the normal | the effect on them of battle. It is the only country in which 
water-line. | the matter seems to receive any attention. We have, in 

Above the main belt is the lower deck belt, also 74ft. high | previous issues, pointed out how the ’tween deck uptakes in 
and 210ft. long, terminated by 6in. bulkheads which connect | all new Russian cruisers are armoured. From a simple belt 
with the turret bases here, 10in. thick. A third main-deck | to the funnel bases they now seem proceeding to an adoption 
belt tops the second belt. This battery belt has a | of the same systems of isolation that are employed by all 
length of about 185ft., and is 5in. in thickness. It is | nations for gun protection and so forth. 


worked into angles that project for the 6in. gun embrasures, 
the forward and aftermost gun port being recessed to allow 
of end-on fire. The forward ends of this battery belt are 
carried into the turret base, the after terminated by a flat 5in. 
bulkhead. There are also Qin. splinter screens isolating all 
the guns in this battery. Above the battery are four case- 
mates, 5in. thick, their bases protected by the battery. 

The main turrets are elliptical in form, and balanced on 
bases that reduce in circumference as they descend. The 
thickness of the revolving turrets is 12in., the thickness of 
the bases 10in., till they reach the level of the 9in. water-line 
belt and the protective deck. Thence they are carried to 
14ft. below the water-line at a thickness of 5in., so that the 


protection here is Yin. vertical, 4in. inclined, and 5in. circular. | 


This may be summed up as equal to 9in. + Yin. + 6in. = 24in. 


of Krupp steel—equivalent, under the circumstances, to per- | 
haps 4ft. of solid wrought iron, or twice as much as any gun | 


in existence is likely to get through. Before the foremast 
and abaft the main are 1Uin. conning towers, with 5in. com- 
municating tubes. 

_ The big guns are “ 12in.” pieces, 40 calibres long, and some 
64 tons in weight. The actual bore appears to be 12sin., 
and it is reported that these guns are being made by the 
Schneider-Canet firm, in which case they probably resemble 
the 12-5in. guns supplied to certain Japanese cruisers. There 
Me however, always such a veil of mystery over Russian guns 
pa it is impossible to give definite particulars. The quick- 

ting guns appear to be Obuchoff pattern, and are 45 calibres 


| 








| 
| 
INDIAN COAL. 
(From a Correspondent.) 
| SrrikrnG progress has been made by the Indian coal mining 
| industry during recent years, and there is every reason to 
| conclude that in the near future the rate of advance will be 
accelerated rather than retarded. Seeing that India’s gain in 
this respect must be in large measure Great Britain’s loss, it 
will be obvious that the developments possess interest for us 
| in the United Kingdom. Very little consideration of the 
| conditions ruling will suffice to show that the Indian coal- 
producing interests start with much in their favour. They 
have a market at their very door. The railways are using 
the domestic sorts more and more every year, it being found 
that, although inferior in steaming qualities to South Wales 
or Durham fuel, a re-arrangement of furnace bars permits of 
its employment at a great saving. Those manufacturing 
industries, too, which are favourably situated for being 
supplied with Indian coal—those of Calcutta, for instance, 
which are well served by the Bengal collieries—are following 
the example of the railways, and as a consequence the imports 
are fast nearing the vanishing point. There was a time when 
there was ground for fear on account of the competition of 
Japanese with Indian coal in the Indian markets. That was 
when the Nippon Yusen Kaisha inaugurated its Bombay 
service and carried coal to the cotton mills, after conveying 





long. ‘As the illustrations indicate, they are disposed four in 
Upper deck casemates, and twelve in the main deck battery. | 





their yarns and piece goods and raw staple to Japan. But 
the Nippon Yusen Kaisha entered the Eastern shipping 


“ring,” and almost simultaneously the price of Japanese 
coal went up to a prohibitive level by reason of the demand 
for it in the remoter East. New South Wales cannot place 
its coal in India cheaply enough to permit of competition with 
the native article, and there is no other large producer nearer 
than Europe. The following table shows how the Indian 
production has grown in the last sixteen years, and how the 
country has taken advantage of its opportunities :— 
Quantity 


_ Indian taken by Quantity Foreign, 
Year. production. railways in capestel feopattal 
India, 
Tons. Tons. Tons. Tons. 

3885 .. 1,294,221 S06,716 «. +. 500 746,127 
1886 .. 1,388,487 470,075 199 730,112 
1887 .. 1,564,063 488,774 315 810,489 
1888 .. 1,708,903 551,770 . 15,796 813,821 
1889 .. 1,946,172 715,240 39,972 552,071 
1890 .. 2,168,521 .. .. 654,839 .. .. 26,336 760,306 
1801 .. 2,828,577 .. .. %97,148 .. .. 4,517 716,665 
1892 .. 2,587,696 .. .. 885,492 .. .. 15,725 627,032 
1893 .. 2,562,001 924, 52,302 531,043 
1894 2,823,907 1,062,741 58,302 775,017 
1895 3 540,019 1,119,621 80,923 734,336 
1896 3,683,698 1,182,051 136,719 387,092 
1897 .. 4,066,294 1,832,043 212,855 230,887 
1898 .. 4,608,196 1,422,103 -. 327,104 306,499 
1899 .. 5,093,260 1,557,000 - £04,586 317,453 


1900 .. 6,095,428 .. .. 1,855,610 .. .. 541,445 2... 88.286 

In the last report of the Railway Administration Depart- 
ment of the Government of India itis stated that in 1900 
the railways of the country consumed 54,339 tons of imported 
fuel as compared with 82,446 tons in the previous twelve 
mcnths, 39,004 tons in 1898, 49,779 tons in 1897, and 
108,442 tons in 1896. The big decrease in the imports 
during 1900 is explained by the high value of English coal, 
and consumers other than the railways took only about 
34,000 tons. The larger volume of exports is attributable to 
the same influence. The principal outlets outside India are 
Ceylon and Singapore, but consignments were made last 
year to Suez, the East Coast of Africa, Java, and Sumatra. 
The coal, as we have said, does not bear comparison for 
steaming qualities with good grade Welsh, but it is cheap and 
serviceable, and there is every prospect of quite a considerable 
foreign trade in it when the facilities for shipment now 
being provided at Calcutta are completed, and the supply 
of railway trucks is adequate for the needs of the trade. 
Almost every one of the Bengal companies has been impeded 
by the dearth of wagons and the consequent delay in mar- 
keting its product, but gradually we may expect this dis- 
ability to be removed. The provision of better shipping 
accommodation is also being pushed forward. With the two 
new berths now under construction, it will soon be possible 
to deal with 1,800,000 tons a year by manual labour alone. 
Mechanical appliances are to be provided later, and if 
installed at all the six berths the annual export capacity will 
be raised to 3,600,000 tons, for which quantity an outlet will 
probably in due time be found. The better portion of the 
yield, however, will always be consumed in India itself, and 
mainly by the railways, though coal is being taken increas- 
ingly by the mills. Even the Bombay mills, which have 
hitherto taken nearly the whole of the imported fuel, except 
that used by the railways, are discarding English in favour of 
the domestic article. There is not an unlimited market in 
India or abroad for Indian coal, but with the growth of rail- 
ways and the increase of manufactures, the domestic con- 
sumption is capable of great expansion ; and the first influence 
must tend to a more general diffusion of coal in districts 
from which it is now excluded, owing to the impossibility of 
serving them. Then, the spread of railways will bring into 
operation coal-bearing tracts which are not yet worked on a 
scale commensurate with their potentialities, because of their 
remoteness from any important centres of consumption. 
The East Indian and North-Western railways control col- 
lieries. The former obtains its entire supply from its own 
colliery, and, in consequence, is able to work its traffic at an 
average expenditure for fuel of about one anna per train mile, 
while most of the other big lines cannot keep this item at 
less than four annas. 

Imperfect exploration makes it impossible to estimate even 
loosely the total carboniferous resources of India. This 
reproach, however, is being wiped out very rapidly considering 
the extent of the country and the numerous localities in 
which the geological conditions give indications of coal 
occurrence, and it is good evidence of the activity in 
surveying that new discoveries are being constantly reported. 
For instance, we had confirmation only a couple of months 
ago of the existence of considerable deposits in Eastern Bengal, 
and though it may not—although an expert said it would— 
have ‘a great effect upon the prosperity of that country,” it 
will certainly count for a good deal. Like other recent 
discoveries, this forms part of one of the main fields from 
which supplies have hitherto been received. These main 
fields are four—that of the Damuda Valley, which lies north- 
west of Calcutta, covers 1500 square miles, and has 
14,000,000,000 tons awaiting exploitation; that of Chota 
Nagpur; that of the Nerbudda Valley and the Satpura Hills, 
and that of Wardha and Godavari. Coal exists in Lower 
Burma. Deposits of two different ages occur in the Tenas- 
serim Valley, one belonging to the Moulmein—upper 
carboniferous—group, and the other tothe Tendau-Kamapying 
group, the latter belonging apparently to the tertiary age. 
The coal in the Moulmein group, which is very widely 
distributed, and was for many years believed to be not only 
excellent coal, but deposited in abundant quantities, was, in 
1894, found to be economically useless. It only occurs. in 
thin deposiis 2in. or 3in. in depth, is mixed with large pro- 
portions of nodular white quartz, and often hardly deserves 
the name of coal at all, so largely does the shaly element 
predominate. In the Tendau-Kamapying group, however, 
which covers an area of about 30 square miles in the Tenas- 
serim Valley, the coal appears to be confined to the 
right or western bank of the river Tenasserim, and. the 
available quantity is estimated at about a million tons. This 
coal is reported to be far above the average of Indian coal for 
steaming purposes, but it could not be brought to the pit’s 
mouth at a less cost than five rupees per ton. But India has 
plenty of coal to satisfy the demand of many generations 
without depending at all upon Burma. 








A sINGuLaR accident is reported in connection with the 
working of the electric and funicular railway from Barcelona to the 
top of Tibidaho, a high hill in the neighbourhood. The line is 
worked by cable haulage, power being derived from current 
generated by dynamos at the summit of the hill. During an ascent 
of the cars on the occasion referred to these came to a stop about 
midway, owing to the failure of the electric current. Upon 
investigation, the cause of the interruption was found to be a short- 
circait and a fusing of the coils, caused by the presence of a large 





rat, which had penetrated into the dynamo at the top station, 
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A NEW BICYCLE-FRAME JOINT. 


TuE method of jointing bicycle frames by brazing is open 


to the somewhat serious disadvantage that the character of | 
the metal of the tubes may suffer by reason of the heat 


necessary to melt the soldering material. The original 
aim of the hydraulic method of making the joints, which 
was described in our columns at the time when it was brought 
out, was to obviate this disadvantage, and at the same time 
to cheapen production. It would appear that from the large 


expense in original machinery, jigs, &c., that the latter portion | 


of this aim was not achieved. In any case, the hydraulic 
joint did not prove a commercial success. The same syndicate, 
however, which introduced it, has just brought out an entirely 
different method of jointing, the results of which are much 
more encouraging, and bid fair to obtain a large amount of 
success. . Speaking briefly, the new process, which is the 
invention of Mr. E. A. Petit, the works manager to the 
syndicate, consists in making the frames by means of casting 
the lugs from an alloy of aluminium on to the tubes. We 
were recently invited to visit the Cambridge-street works in 
Birmingham of the Hydraulic Joint Syndicate, Limited, in 
order to witness the making of a bicycle frame on this sys- 
tem. The following description will be more readily under- 
stood by referring™to the accompanying cuts, Figs. 1 and 2, 





Fig. 1—BOTTOM BRACKET 


| appearance is as shown in the accompanying engraving— 
| Fig. 3. The top cross stay is nearly at one end of the bearing 
' and the bottom nearly at the other end, so that the joint is 
stayed over the whole length of 
its bearing. Before the jointing 
the tubes have their ends shaped 
in such a manner that when 
clamped in the moulds they must 
of necessity take up correct posi- 
tions. In the joints which we 
saw made there was not the least 
difficulty in making the tubes do 
this, and the finished joint showed 
no sign of twist. 

At present the appliances used 
are really only of a rough nature. 
It is expected to make great 
improvements when manufacture is taken up on a large 
scale. But rough as these appliances were they carried on 

the face of them evidences 

of much thought and con- Re 
siderable mechanical abil- é | | q 

| ity. The moulds are made ral 

| in specially designed hinged < | | 
boxes; the tubes can be | { 
placed and clamped ; rapes | - 
in position with 

great accuracy and i 
quickness, and in- 

deed the whole pro- | 
cess, though when 
we saw it only carried 
out on a small scale, 
was accomplished in 
a business-like way. 
We noticed that the 
rising heads em- 
ployed were abnor- 
mally large, this 
being on account of 
the shrinkage of the 
alloy. These rising 
heads are simply 
taken off by a band 
saw and melted up | 
again. There is, | 
therefore, no waste 
of material, and we 
are informed that a 
the alloy is actually 
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Test II.—In the second test, the seat lugs were fixed, and th 

socket lugs pulled up vertically. The aluminium ‘ola 
showed a slight opening away from the steel tubes at 594 Ib 

whilst a slight buckle—such as could be easily hammered out 
—arose in the tube close to the seat lug under a pull of 663 Ib, 
The brazed tube showed similar signs of buckling at 414 |b : 
and was destroyed beyond repair at 42% lb. According to 
this result the tube in an aluminium-jointed machine could 
be repaired with safety after being subjected to a strain 
greater by 50 per cent. than that which would irretrievably 
damage a similar tube in a brazed frame. Test VI. wags 
made on two frames, which were held in a horizontal position 
by studs passed through and locked to the seat lug and 
bottom bracket respectively. Tension was then applied to 
the whole of the front panel of the frame by passing a bar 
through the socket tube, jointing it to a fixed point on a 
rigid head plate, but close to the upper socket lug, and then 
loading the extreme end of the bar, which was 32in. long. 
The aluminium-jointed frame showed deflection at somewhat 
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ing. It was stated Preseure en Lbs 
that the surface of 
the castings obtained 


requires practically 


which show a section of the completed joints of the bottom ; nothing done to it save the application of a buff bob to finish 


bracket and the seat lug. 

In these engravings it will be seen that the aluminium 
alloy is cast right round the ends of the tube, and that holes 
have been bored in the tubes themselves in such a manner 
that when a sand core is provided and the sand removed only 
in between holes which are diametrically opposite to one 
another, the molten alloy fills up the channels so formed, 
with the result that the tubes are cross-stayed and pinned. 
It can readily be imagined that such a proceeding adds 
greatly to the strength of the joint, for there is no suggestion 
that the alloy becomes stuck, as it were, to the steel tubes. 
All that happens is that the tubes are nipped by the natural 
shrinking of the molten metal as it cools. 
that when first experimenting in connection with the proper 
alloy to be used, the inventor was greatly troubled by this 
question of shrinking. 


We understand | 


It was extremely difficult to hit on | bottom bracket complete. 


| it off. We did not see the actual finishing off process, but 
| from what we saw we see nothing to doubt in this statement. 
| Rough as are the present arrangements, the makers tell us 
| that with them they can turn out a finished frame 
in an hour, and that the saving is very considerable. 
| How great a saving is obtained we were not informed, 
| the syndicate at present keeping to itself even the 


| price at which it will be prepared to sell complete frames, | 
| but we gathered that there will be a large reduction. In the | 


case of those parts of the machine where it is impossible to 
| have cross stays, such as in the head and in the saddle lug, 
a liner, forming a portion of the lug itself, takes the place of 
these. This construction will be readily understood from 
Fig. 2. 
produce an excellent screw thread. 
This 


We have before us a 
is screwed throughout 


an alloy which, without being too heavy, would not shrink | its length, and the thread appears to be all that can be 


too much. 





Fig. 2-SEAT LUG 


on cooling. We understand, however, that all difficulty 
in this direction has been permanently got over, an alloy of 
exactly the right coefficient of shrinkage having been found. 
What this alloy was we were not told, saving that its principal 
constituent was aluminium, and that a special process of 
preparation had to be gone through. It is, when used for 
casting the lugs, melted in smallcrucibles in a furnace exactly 
like those in use in brass foundries, the melting point of the 
alloy being much below that of purealuminium. When cast 
it has every appearance of pure aluminium, but it is slightly 
heavier and a great deal harder than the pure metal. A 
notable feature in connection with this process is that, should 
it be necessary to remove a broken or injured lug or a defective 
casting, this can readily be done by playing on it with a gas 
blow-pipe. After a time the alloy becomes pasty and can 
easily be removed from the tube. Now that the casting has 
been practised for some time we are told that a bad casting is 
a rare exception. 

The actual process of casting on the lugs is well worthy of 
attention. As at present performed, the moulds are made of 
sand, and are, of course, destroyed with each casting. In the 
near future it is intended to use metal moulds. This would 
not only expedite the manufacture, but would also, doubt- 
less, decrease the expense. At present the moulds are made 
round metal patterns with ordinary sand. Sand, too, is 
used to fill up the ends of the tubes, so that channels may 
be formed from side to side of the tubes through the holes 
already mentioned. These holes are drilled in the tubes in 
set positions, and in the case of the bottom bracket 
the number of cross stays formed are three, and 
nearly fin. in diameter. Looked at down a tube their 


If it did shrink too much the lugs cracked | desired. 


As to the other processes in the manufacture of the frame, 





Defleciio num enckhes 


Pressure on (ds. 


there is not much need to speak. It may, however, be of 
interest to remark that the sand remaining round the cross 
stays after casting is removed by a powerful air blast conveyed 
down the tube by another smaller tube or nozzle. A small 
electric lamp on the end of a rod is employed to observe the 
progress of this removing of the sand. 

However good such a joint may appear from simple inspec- 
tion, there yet remains the question, Will it stand the wear 
and tear of use? The answer in this case would seem to 
be in the affirmative. We are informed that cycles with 
frames jointed after the manner described have been ridden 
for over 10,000 miles without showing the least sign of loss of 
rigidity, and that a case of the cross stays shearing has never 
been known. Moreover, the bottom bracket screw remains 
intact. Indeed, it is claimed that, besides being some $ lb. 
lighter—other things being equal—than a brazed frame, a 
frame with cast aluminium alloy lugs is actually stronger 
and more rigid, this being partly on account of the nature of 
the joint and partly because the heat employed is not suffi- 
cient to injure the tubes. 

In addition to what has been already said as to the strength 
of the lugs and joints, we are enabled to append extracts 
from a report which has just been made by the well-known 
cycle expert, Mr. P. L. Renouf. We are unable to refer in 





detail to all the tests made, and must content ourselves with 


dealing with two of them, i.¢., Nos. II. and VI., and in doing | 


| go will simply quote the exact words of Mr. Renouf’s report : 


improved by reheat- ; 20 


Fig. 4—DIAGR4&M OF 


The alloy sets wonderfully hard—so hard that it will | 

















30 40 
TEST I. 


less pressures than the brazed frame; but it also showed 
greater elasticity and a greater capacity of resisting abnormal 
strains, as distortion did not occur till under a weight of 
197 lb., whereas the socket tube of the brazed frame collapsed 
entirely under a weight of 1351b. applied to the end of the 
lever. 

Referring to these tests, which he made, Mr. Renouf writes 
as follows:—‘I append diagrams of the results of Tests II. 
and VI., which are worthy of special attention, and lead 
irresistibly to the conclusion that whereas on brazed frames 
the factor of safety vanishes with a dangerous suddenness, 
the brazeless frames pass from the state of perfect immunity 
to that of disruption through a vastly prolonged process, 
which should give ample warning to the user.” 

We are enabled to reproduce the diagrams alluded to—see 
Figs.4 and 5. Mr. Renouf finally adds :—“. . . it is apparent 
that cycle frames built with the patent aluminium joints are 
capable of resisting many strains with comparative safety 
that would ruin cycles in which brazing is employed.” 

We are given to understand that the syndicate is so well 
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Fig. 5—-DIAGRAM OF TEST VI. 


satisfied with the results obtained in treating bicycle frames 
by this method that it intends to at once lay down a plant 
for the production of aluminium castings generally; and 
since the date of our visit has changed its name to the 
“Birmingham Aluminium Casting Company, Limited.” 








Tue Uriiisation or Waste.—In a lecture delivered recently 
in Glasgow by Mr. D, McColl, superintendent of cleansing, it 
was stated that materials that were formerly valueless, and 
either burned or sent to tips in the country, were now utilised 
for revenue. The separate collection of waste paper was a new 
branch of the service recently inaugurated. The clinker from 
the refuse destructors was mechanically screened and broken 
into five different sizes and sold for concrete and other work. 
The number of tons sold had ,increased from 2183 in 1896-97 to 
9538 in 1900-01, the sums realised being respectively £242 and 
£1095. Solder was extracted from old tin utensils found among 
the refuse and sold at a fair price. The boilers at the three 
largest refuse stations were fired and the machinery of the works 
driven by means of cinders thrown out by the housewife and 
saved from the refuse. At the most recently erected station the 
boiler had been so placed as to receive the gases from the refuse 
furnaces. Sufficient power was thus generated to drive not only 
the machinery, but also a dynamo through which electricity was 
generated to light the whole station. Although a large quantity 
ef refuse was burned, and a larger portion sold to farmers as 
ynanure, there was still a large quantity requiring to be disposed of. 
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RAILWAY MATTERS. 


Tue first locomotive constructed in Japan has just 
been built at Osaka. 

THERE were 82 railway accidents in the United States 
in September, of which 46 were collisions and 33 derailments. 


A sERIous goods accident, with great destruction to 
rolling stock, occurred on the London and North-Western Railway 
at Llandrindod last week, 

An important meeting has been convened of railway 
officials to discuss the best course to be taken relative to the Tatf 
Vale case, and its action upon the society’s movements. 

Tue earnings of the Canadian-Pacific Railway for 
the week ending November 1ith amounted to £160,400, an in- 
crease of £35,800 as compared with the corresponding week of 
last year. 

Tue Grand Trunk Railway authorities recently loaned 
twenty-five of their Mogul engines to the Canadian Pacific 
Railway, to help that company move the immense grain crop in 
the North-West. 

Five persons were injured on Monday afternoon by a 
collision between two electric tramcars between Henley and Fenton, 
The electric tramway system belongs to the Potteries Electric 
Traction Company. 

Tue general superintendent of the Grand Trunk Railway 
states that by the end of the year the line between Montreal and 
Toronto will be double-tracked, excepting a small section between 
Port Huron and Whitby. 

At ameeting of the German Colonial} Council, held in 
Berlin a few days ago, this body confirmed its previous resolution 
in favour of pushing on with all speed the construction of the rail- 
way from Dar-es-Salaam to Mrogoro. 

Tue Electricity Committee of the Manchester City 
Council have decided that they will be able by the end of May to 
undertake the supply of the electric current for the Hyde-road 
and Stockport-road tramway routes, (ther routes will be supplied 
afterwards. 

For some months past the Semmering Railroad has 
been experimenting with a 10-wheeled locomotive with all wheels 
coupled, the first, third, and fifth axles having a lateral motion to 
enable the engine to pass the curves. The experience has been so 
favourable that fifteen more such engines have been ordered. 

A Few days ago some enterprising English papers pub- 
lished with reserve a statement from a Chicago journal that the 
chief officials of the North-Eastern Railway Company before return- 
ing from the United States placed an order for twenty powerful 
locomotives in America. There is said to be no truth whatever in 
the report. 

THE news of the reappointment of Mr. Hays to the 
position of general manager of the Grand Trunk Railway was not 
unexpected in Ottawa, and has occasioned great satisfaction in 
business circles throughout the Dominion. During the five years of 
Mr. Hay’s régime the traffic improved splendidly, and his return to 
Montreal is regarded as an augury of even better times for Canada’s 
pioneer trunk line. 


Ir is stated on the highest authority that the directors 
of the North-Eastern Railway have authorised tenders to be 
asked for with a view to the construction of the railway to 
Ponteland. The line starts from close to Gosforth Station on 
the Blyth and Tyne section of the North-Eastern Railway. 
Proceeding to near Kenton Bank foot, after crossing the great 
north road, it runs very near the turnpike, to the village of 
Ponteland. 

Tue Brighton Corporation electric tramways were 
opened on Monday by the Mayor. They have been laid down on 
the overhead trolley system at a cost of £175,000, and practically 
cover the borough from the Pavilion northwards. There are four 
sections, known as Lewes-road, Elm-grove, Ditchling-road, and New 
England-road routes, but only the first-named was opened, the 
Board of Trade certificates for the other three not having been 
received yet. 


Tue Aspen tunnel, on the Union Pacific Railway in 
Wyoming, was opened to traffic on October 16th. This tunnel is 
5900ft. long and pierces the Aspen range, one of the Eastern foot- 
hills of the Wasatch Mountains. Its construction has been attended 
with great difficulties, owing to the presence of a large volume of 
water, met at different points inits length, gas aad crumbling shale, 
Work was commenced on the tunnel nearly ten years ago; its 
completion, together with the Bear River-Leroy cut-off, practically 
shortens the length of the Union Pacific Railway, between Omaha 
and Ogden, thirty-four miles. 

A Beteian paper states that the Government of the 
Congo Free State has approved the Upper Congo Railways scheme 
and the Articles of Association of the company formed for the 
purpose of carrying itout. The company is to have a capital of 
25,000,000f., in 100,000 shares of 250f. each ; but this capital is 
subject to increase as the works advance. The State guarantees 
a minimum interest of 4 per cent. The embankment work and 
the laying of the rails will be undertaken under a special arrange- 
ment by Congo State troops. From eight to ten years will be re- 
quired for the construction of the 1500 kiloms, of the projected 
railway. 

THE proposed Manchester Suburban Electric Tram- 
ways have in approximate mileage of the main line of 224 miles, 
and of the four branches 44 miles, making an aggregate 
total of 27 miles. With the exception of the four miles of line 
between Chisworth and Hollingworth, the entire system of the 
proposed tramways is well within a 10-miles radius from the Man- 
chester Town Hall. The line will be a single one, with passing 
places—the gauge being the usual one of 4ft. 84in.—and will be 
operated on the overhead trolley system, as in use on the Man- 
chester Corporation Tramways. The scheme is being financed by 
a syndicate, 


Waar are perhaps the most expensive season tickets 
are issued by the Congo Railway Company. ‘The first-class single 
fare for a journey of about 250 miles is £20. Lately, this company 
has issued season tickets, available for one year, at the following 
rates :—For four return journeys, £95 ; for eight return journeys, 
£133 ; and for twelve return journeys, £171. Naturally, the issue 
of these tickets is very limited, so far only four having been 
delivered, but application for a fifth has been made. They are not 
printed, but written out on a piece of cardboard, 4in. by 6in., 
folded in two ; on one side the date and name of holder is inserted, 
and the other is divided in squares, where the beginning and end of 
each journey is filled in by the station-masters at the time it is 
performed, 

A Rope railway has recently been constructed in 
Ireland, between Ballinphellic and Ballinhassig, by the Cork, 
Bandon, and South Coast Railway Company. It is intended for 
the conveyance of bricks from the works of the Cork Brick 
Manufacturing Company, situated about eight miles from Cork. 
The line is four miles in length, and has a transporting capacity 
of twelve tons per hour. There are 126 buckets, which travel 
at the rate of four miles an hour, each holding 34 cwt. The 
rope is of steel, and there are forty-three supports, consisting of 
steel trestles. The loads automatically take on and leave the 
cables at the stations without any separate coupling operations, 
The line is worked by a stationary engine, and it requires 
12 horse-power to drive the rope. The cost of transport of 
bricks to Cork has been reduced from an average of 18s, per 
thousand to 5s, 


NOTES AND MEMORANDA. 


Tue Pan-American Exposition, which closed this 
month, was a financial failure. The loss will amount to about 
£600,000 

An artesian well in Grenelle, France, took ten years of 
continuous work before water was struck, ata depth of 1780ft. 
At 1259ft. over 2)0ft. of the boring rod broke and fell into the 
well, and it was fifteen months before it was recovered. A flow of 
900,000 gallons per day is obtained from it, the bore being 8in. 


THE average rainfall in the pastoral sections of Australia 
—the great plains of the interior—is, according to there turns of the 
Meteorological Dapartment of Queensland, about 18in. per annum, 
the maximum being about 37in. and the minimum aboutéin. The 
heaviest fall takes place during the winter months, leaving a fall 
during the remainder of the year of an intermittent and therefore 
unreliable character. 


A SELF-MOVING flour mill and bakery, to follow regi- 
ments on a march, and to make fresh bread every hour with flour 
ground from wheat obtained by requisition upon the spot, has 
recently been designed on the Continent. This vehicle is formed 
of two parts, after the manner of artillery carriages. The first 
comprises the motor as well as a battery of mills with their bolters, 
and, alongside of them, the mechanical kneading troughs. All 
this apparatus is actuated by the motor that is employed to 
propel the vehicle. A continuous oven is hauled in the rear, 


NickeL, chromium, and platinum are much needed in 
the United States. Four new sources of nickel have been recorded 
in the last few months, and in one—in Nevada—nickel, platinum 
and copper are all reported, making profitable extraction possible 
with only a small percentage of nickel. The zealous search for 
platinum in the past three years has revealed traces of it in most 
unexpected quarters, such as Eastern Pennsylvania, and in North 
Carolina as a mineral curiosity. It has been found in hundreds of 
placer gold mines in California, Oregon, and British Columbia, 


AN important feature of Norwegian trade, mentioned in 

a recent consular report, is that the importation of raw material 

in these years has more than trebled in value, while that of 

hinery and impl ts has increased even more than this. 

In the last twenty years Norwegian trade with Belgium has nearly 

quadrupled, and with extra European countries, especially the 

United States, Africa, and Australia, it has nearly trebled. With 

the United Kingdom it has gradually increased in that period, 

while with France it has declined, and also with Sweden in recent 
years, 


IRRIGATION by bore water is progressing favourably in 
some parts of Australia. The distribution and areas of crops 
irrigated is as follows :— Grass lands, 8000 acres ; sugar and other 
tropical and semi-tropical products, 1839 acres ; total 9839 acres, 
Very successful work in irrigation by bore water has also been 
recently accomplished in New South Wales, notably at the Moree 
and Native Dog bores, where large areas of country have been 
brought under cultivation and have produced cereals and vegetables 
that have proved a revelation to agriculturists, The quality of the 
water is generally good. 


Tue influence of pressure up to 500 atmospheres on 
the viscosity of water at temperatures ranging from 15 deg. to 
100 deg. has been studied by M. L. Hauser. ‘The capillary tube 
method was employed, and the chief results were as follows :— 
(1) Up to 32 deg. increase of pressure diminishes the viscosity. 
(2) In this temperature region the effect of pressure diminishes 
with increasing temperature. (3) In the neighbourhood of 32 deg. 
increase of pressure up to 400 atmospheres has no effect on the 
viscosity coefficient. (4) Above 32 deg. the viscosity is increased 
by an increase of pressure of 400 atmospheres, 


THE report of the Inspector-General of Mines for the 
Province of Hainault, Belgium, shows that the gross output of the 
collieries in 1900 was 16,532,630 tons—the highest tonnage that 
has yet been attained, exceeding by 671,470 tons that of 1898, 
which until then held the record. The mean annual production 
per miner slightly increased last year, having been 917 tons, 
against 915 tons in 1899, while the mean thickness of seams 
worked remained the same—66 centimetres, Thirty-four works, 
with 2746 ovens and 2098 men, converted 2,334,030 tons of coal 
into 1,748,450 tons of coke, showing a yield of 74 per cent. 


Some figures recently published by German trade 
unions speak gloomily of the state of trade in Germany. It 
appears that the number of men now employed by fifty-seven large 
firms engaged in the metal industries in Berlin has decreased by 
10,883, as compared with October, 1900, while the number of 
hands employed by the General Electrical Company shows a falling 
off of 2717 in comparison with last year. Apart from the above- 
mentioned firms, the returns relating to other establishments show 
that 3213 men less are being employed in the bronze industry. 
The total number of men unemployed is computed at 50,000. 


One of the most remarkable engineering feats of recent 
years is the erection of a 4427ft. single span in the electric power 
transmission line for the Bay Counties Power Company, of San 
Francisco, across the Straits of Carquinez, It seems that the 
difficulties of the case were enhanced by the restriction that there 
must be a clear headroom of at least 200ft. for the vessels passing 
along the straits. The cables are supported in the giant span by 
two steel towers, 225ft. and 64ft. high respectively, but the latter 
is placed so high on the hillside that its top is fully 80ft. higher 
than the other, and thus the lowest point of sag in the span is 
thrown off the lineal centre between the two towers, 


Many inland towns in Queensland are supplied by 
reticulation, by the water under its natural high pressure, which, 
at the Thargomindah bore, is 230 lb. to thesquareinch. Dynamos 
are also being worked for lighting the towns by electricity. The 
temperature of the water in a few of the boresis high. At Dag- 
wortk it reaches 196 deg. Fah., affording ample evidence of the 
molten state of parts of the interior of the earth. The greatest 
depth attained in Australia by boring is that of an artesian well in 
Queensland—Bimerah—given above, of 5045ft., nearly a mile. 
Allowing an increase in temperatnre of 1 deg. for every 55ft. in 
depth, 196 deg. gives a depth of 10,780ft. as the source of the fiow. 


From a supplementary report by Consul-General 
Dundas, of Christiania, it appears that the imports of Norway 
last year amounted to over 17 millions sterling, and the exports 
to over 94 millions, the total foreign trade for the year having been 
£26,644,628, or 13°7 per cent. more than that of the previous 
year. The balance of trade last year against Norway was 
greater than in any previous year, but this was largely met by 
the earnings of Norwegian shipping abroad, and to some extent 
by the tourist traffic. Having regard to population, the imports 
amounted to about £8 per head, and the exports to £4 103, per 
head ; during the years 1876-90 the corresponding averages were 
£4 10s, and £3 6s, respectively. 


A GERMAN paper recently gave an account of experi- 
ments carried out by Mr. E. H, Stevens on the velocity of sound 
in hot air. This was found by means of a resonance tube of 
porcelain closed at one end, which was heated in a coal stove, 
The first mode was determined by displacing a narrow hearing 
tube in the resonance tube until the note vanished. The velocity 
at 950 deg. was found to be 686 m. per second, instead of the 
theoretical value 701°8. This gives 1°34 for the ratio / of the two 
specific heats, Further experiments were made with an electric- 
ally-heated tube. It was found that the divergence between 
theoretical and actual values increases with the temperature, At 
1000 deg, the actual velocity is 700°3 m, per second instead of 716, 








and / is 1°340, 
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MISCELLANEA, 


Tuer estimates for the coming year that hay 
approved provide £18,330 for coal and coke from this ae 7 : 
the Bombay and Kidderpore dockyards, Y for 


Tue Bengal Chamber of Commerce is agitating for the 
early construction of the four lighthouses in the Red Sea which 
were to have been commenced in the early part of the present 
year. 

Tue tenth ‘‘ James Forrest ’’ lecture is to be delivered 
by Sir William Roberts-Austen, K.C.B., at the Institution of Civil 
ay cae on April 17th, the subject being ‘‘ Metallurgy in Relation 
to Engineering.” 

Ow1nc to private and domestic reasons Mr. Forbes has 
resigned the position of president of the National Telephone Com. 
pany, and Sir Henry Fowler, the late vice-president, h 
ito » has been 


Ir is reported that a company with a capital of about 
£10,000,000 will soon be incorporated in New Jersey to unite many 
~~ mills of the country, and it is said that ten or more plants in 

>ennsylvania are to be absor 


Ar a dinner of the newly formed Aéro Club of the 
United Kingdom, held on Monday night in honour of M. Santos 
Dumont, the latter stated that next summer, after his ai‘ria] trip 
from France to Corsica, he would return and make some trials of a 
steerable airship above London. 


Latety the Admiralty has been devoting some attention 
to the defences of the port of Barrow-in-Furness, No defences of 
any sort are provided either on Walney Island or at the entrance 
to Barrow Harbour. It is felt that a garrison should be provided 
either on the west shore of Walney Island or at the harbour 
entrance. 


Ar Paris recently M. Bouquet, Director-in-Chief of the 
Department of Technical Instruction of the Ministry of Commerce 
confirmed the statement that the Minister of Commerce, 
Millerand, proposes to appoint a committee to elaborate a plan for 
the establishment of a French school in the United States devoted 
to the study of American industrial methods, 


Tur Civil Service Commissioners announce that an open 
competitive examination for three appointments as assistant civil 
engineer in the Admiralty, Works Department, will be held shortly, 
Copies of the regulations and forms of application for admission to 
the examination may be obtained on application by letter to the 
secretary, Civil Service Commission, Westminster, S.W. 


At the Staveley Coal and Iron Company's works on 
Monday morning, a large ladle containing molten iron was being 
raised, when a hook snapped, and the metal fell into a pool of water 
in a pipe-moulding shop, An explosion followed, and a youth was 
burnt todeath. About a score of workmen were ect but only 
half a dozen seriously. The large roof of the shop was shattered, 


On ’Change in Birmingham, telegraphs our Midland 
correspondent on Thursday, the Midland Iron Trade Board 
accountants announced the net average selling price for September 
and October to have been £6 183, per ton, and the total output 
29,300 tons, This is an advance in price on the last declaration of 
l1s,, and in production 5000 tons. Bars alone aggregated 1,500 
tons. Wages remain unaltered at 8s. 6d, puddlers, 


Unper the supervision of the officials of the Lake 
Shore Railroad system and the officials of the Jamestown and 
Franklin branch, the marvellous record of sending south from 
Ashtabula to the Pittsburgh furnaces in one day 39,200 tons of iron 
ore, in addition to hundreds of tons of other freight, was accom- 
plished on Sunday. Fifty-five trains were handled in twenty-four 
hours, Sixty-five locomotives in all were used, Thirty-five loco. 
motives and fifteen crews were borrowed from the main line for 
the occasion. 


Ir is reported that the re-arming of forts guarding har- 
bours and dockyards along the South Coast and at the mouth of 
the Thames and the Bristol Channel is now practically complete. 
Daring the last fortnight over 200 muzzle-loading guns have been 
removed from defensive positions and replaced by powerful breech- 
loading English-made guns, The slight delay which has occurred 
since orders for new weapons were placed with various firms has, it 
is explained, been due to the heavy strain put upon the few fac- 
tories to which orders were given. 


A CINEMATOGRAPH picture of the Severn bore, believed 
to be the first moving picture of a tidal bore which has ever been 
obtained, was exhibited by Dr. Vaughan Cornish at the meeting of 
the Royal Geographical Society on Monday, November 25th. The 
photograph is clear and sharp, and the peculiar motion of a tidal 
bore is accurately reproduced, The film is 150ft. long, and con- 
tains 2400 individual pictures. About half the length is devoted 
to the bore itself ; the remainder shows the rapid current which 
follows, and the filling up of the river. 


THE screw steamer Californian, the largest vessel ever 
built in Dundee, was launched from the yard of the Caledon Ship- 
building and Engineering Company on Tuesday, the 26thinst. The 
vessel, which has been constructed to the order of Frederick Leyland 
and Co., Liverpool, is 464ft. long, 54ft. beam, and 424ft. deep ; her 
gross tonnage being 8100 tons, The previous largest vessel turned 
out by Dundee builders was the s.s, Bengali, built by Gourlay 
Brothers and Co. The dimensivuns in her case were 445ft. length, 
54ft. breadth, and 33ft. depth, the gross tonnage being 5660 tons. 


Ir is understood that the agreement which has been 
concluded between the Postmaster-General and the National 
Telephone Company, besides fixing rates to be charged equally 
by the Postmaster-General and the company, provides for the 
purchase of the company’s plant in London on the expiration of 
the licence in 1911, for full and free inter-communication between 
the two systems, and for the company’s subscribers having all 
facilities which may be afforded to the Post-office subscribers 
and on the same terms. It also contains provisions under which 
the company will be able to obtain the use of underground wires 
in the London area upon reasonable terms. The real and under- 
lying principle of the agreement seems to be that for the future 
there is to be mutual co-operation between the Post-office and 
the company in the development of the telephone system in 
London, 


Tue first aqueduct conveying the waters of Loch 
Katrine to Glasgow’s waterworks, opened in 1859, is 8ft. wide by 
8ft. high, and the second, opened in June last, is 12ft. wide and 9ft. 
high, The total length of the latter is 234 miles, and the cost of 
the tunnel through rock was from £27,000 to £30,000 per mile. 
Both aqueducts combined are capable of conveying 110,000,000 
gallons per day, when that quantity is required. The area of dis- 
tribution within Glasgow and surroundings extends east and west 
a distance of eleven miles, and north and south fifteen miles, The 
total cost of the works to date has been £3,907,578, of which 
about £1,300,000 has been spent in the new reservoir and aqueduct 
works, The debt is being paid off by sinking funds, and £1,075,628 
has since 1870 been wiped out. The population supplied at present 
is 1,057,833, and the average quantity of water supplied last year 
was 53,345,000 gallons per day, equal to 53} — r head per 
day. The revenue drawn last year was £216,512. be domestic 
rate, which at one time was ls, 4d. per £ within the city, is now 5d. 
Supplies by meter for industrial purposes has been reduced in price 
from 1s, per 1000 gallons to 4d. 
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fOREIGN AGENTS FOR SALE OF THE ENGINEER. 


4USTRIA.—GEROLD AND Co., Vienna. 
F. A. Brocknavs, 7, Kumpfgasse, Vienna I. 
onINA.—KaLiy anp Wats, Liuiren, Shanghai and Hong Kong. 
FRANCE. —BoyvgaU AND CHEVILLET, Rue de la Banque, Paris. 
SERMANY. a anv Co., 5, Unter den Linden, Berlin. 
A. TwuiTmeveERr, Leipsic ; F. A. Brocknavs, Leipsie, 
INDIA.—A. J. CoMBRIDGH AND Co., Railway Bookstalls, Bombay. 
JTALY.—LosscHER AND Co., 807, Corso, Rome ; Boooa Frunus, Turin. 
JAPAN. —KELLY AND Warsn, Bimitep, Yokohama. 
Z. P. Manuva anv Co., 14, Nihonbashi Tori Sanchomé, Tokyo. 
RUSSIA.—O. RickER, 1h, Nevsky Prospect, &t. Petersburg. 
§, AFRIOA.—GoRDON AND Gorcu, Long-street, Capetown, 
R. A. THompson anv Co., 83, Loop-street, Capetown. 
J. C. Jura & Co., Capetown, Port Blizabeth, & Johannesburg. 
AUSTRALIA.—GoRDON AND Gorcs, Melbourne, Sydney, and Brisbane. 
R. A. Toompson AnD Co., 180, Pitt-street, Sydney; Mel- 
bourne, Adelaide, and " Brisbane. 
TURNER AND HenpERson, Hunt-street, Bydney. 
NEW ZEALAND. —Upron anv Co., Auckland ; Craio J. W., Napier. 
QANADA.—MonTREAL News Co., 886 and 388, St. James-street, Montreal. 
Toronto News Co., ig, Yonge-street, Toronto. 
UNITED STATES OF AMERICA. —INTERNATIONAL News Co., 83 & 85, 
Duane-street, New York. 
Svussoriprion News C)., Chicago. 
gTRAITS SETTLEMENTS.—Kaiiy anp Watsu, Limitzp, Bingapere. 
CEYLON.—WisaYaRTNa AND Co., Colombo. 
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SUBSCRIPTIONS. 
Tas Enorvasr can be had, by order, from any newsagent in town or 


try, at the various railway stations; or it can, if preferred, be 
supplied rec direct from the offise on the following ' terms (paid in 
advance) :‘— 


Half-yearly (including double number) . — £0 14s. 6d. 
Yearly “ding two double numbers).. .. &1 9%. Od. 


Quors Reapina Casns, to hold six issues, 2s. 6d. each, post free 2s. 10d. 
lf —-_ ~~ ~ faaeaauaaiataiintiaaiaen ia ae 


Ph nen will, until further notice, be received at the rates 
given below. Foreign Subscribers pa: in advance at these rates 
will receive Toe ENGingeR weekly and post free. Subscriptions sent 
by Post-office Order must be made B nna to Tam Enoinzzr, and 
accompanied by letter of advice to the Publisher. 

Tan Papsr Copims. Battzeaiy aay Coptms. 
Byety. - i & =- &1 Os. 8d. 
Yearly . = = 4&1 16s. =~ &2 Os. 6d. 

“che revi toc cover extra postage.) 





ADVERTISEMENTS. 
pe The charge for advertisements of four lines and under is three 
shillings, for every two lines afterwards one and 
lines are charged one shilling. The line averages seven words. 
an advertisement measures an inch or more, the charge is 10s. per inch. 
All All single advertisements from the —,* = 1. ©. —— led by 
ttt Oh utd ery ous a be Fas 
{nse 
teed in any ich cage, Al AL are ohne 
subject to 
Advertisements cannot be inserted anless delivered before 
Siz o'clock om Thursday evening; and, in consequence of 
the necessity for going to press early with a portion of the 
edition, ALTERATIONS te standing advertisements should 
arrive not later than Three o'clock on Wednesday afternoon 
in each week. 
Letters relating to 
Pape art be addraned to tht Publher, Se 
letters to be addressed to the Editor of 
Telegraphic Address, ‘« BNGINBER NEWSPAPER, LONDON.” 





TO CORRESPONDENTS. 


*,"* In order to avoid trouble and confusion we find it necessary to inform 
corr ts that letters of inquiry addressed to the public, and intended 
for insertion in this column, must in all cases be oe 
envelope legibly directed by the writer to himsels, and stamped, in order 
as Ceneaes aes Pet eS ee to their destination. No 
notice can be taken of communications which do not comply with these 


instructions. 

“ol Ae idiwe tetet Be peg ag ae Dome, & 

questions, should be accompanied by the name and address of the writer, 

not necessarily for ‘ication, but as a prog of good faith. No notice 
ever can be taken of anonymous communications. 


REPLIES. 


J. L. B.—Your publishers have sent you the wrong book. 
we referred you is a large work in two volumes, 

B. F. anp Co. (London).—A supplement devoted to cement is published 
periodically by the British Clayrorker, 48, Essex-street. You would do 
well to consult it. 

O. G. (Wandsworth).—We have no information on the subject beyond 
that already published in our columns, Why not write yourself to the 
secretary of the company ? 

C. L. 8. (Grosvenor-road).—Wrought iron pipes are bent in a machine if 
of small diameter. Such machines are made by Messrs. Thornycroft, 
of Chiswick, and Mr. John Kirkaldy, Limited, 101, Leadenhall- street. 
large pipes are forged to curves in the smithy. 

R. P. W.—There is no such hen g on the market as a meter for measur- 
ing the flow of steam. It would be extremely difficult to produce an 
accurate instrument of the kind, and if it was made there would be no 
demand for it. Why not measure the feed-water ? 


That to which 


Erratum.—On page 525 of last issue, title of drawing, for Paris and 
Orleans read Lyons and Orleans. 








MEETINGS NEXT WEEK. 


LivERFOOL ENGINEERING Society.—Wednesday, 
8 p.m., at the Royal Institution, Colquitt-street. 
Steam Engines,” by Mr. John Davidson. 

GEOLOGIsTs’ Association, Lonpon.—Friday, December 6th, at 8 p.m., 
at University College, Gower-street, W.C. Lecture, ‘‘ Notes on a Recent 
Visit to Egypt,” by U. W. Andrews, D.Sc., F.G.8. 

Réyxtozn Socizty.—Thursday, December 5th, at 8.30 pm., at 20, 
Hanover-square. Paper, ‘ Buliets and their Biilets : Experiences with 
X-rays in South Africa,” by Mr. J. Hall Edwards, L.R.C.P. 

Society or Enorngers.—Monday, December 2nd, at 8 p.m., at the 
Royal United Service Institution, Whitehall. Paper, “The Sewage 
oo? during the Last Century,” by Mr. H. Alfred Roechling, C.E., 


December 4th, at 
Paper, “‘ High-speed 


a INSTITUTION OF JUNIOR ENGINEERS. —Friday, December 6th, at 
8 p.m., at the Westminster Palace Hotel. Pa a“ “ Street Railway 
Construction for Electric Traction,” by Mr. F. 8. Pilling, Member, of 
Devonport. 

Tar Civit AND MECHANICAL Enoinggrs’ Sourrry.—Thursday, Decem- 
ber 5th, at 8 p.m., at St. Ermin’s Hotel, Caxton-street, Westminster. 
Paper, ‘The Geometric Interpretation of Photographs as applied to 
Photographic Surveying,” by J. Bridges-Lee, M.A. 

Tue InetiTuTION oF CrviL Enoringgrs.—Tuesday, December 8rd, at 
8p.m. Ordinary meeting. Papers to be discussed, ‘‘ Train Resistance,” 
by John A. F. Aspinall, M. Inst. C.E; ‘* Motive Power from Blast 
Furnace Gases,’ by Bryan Donkin, M. Inst. C E.—Friday, December 
6th, at 8 p.m. Students’ meeting. Paper, ‘‘Gas Engine Construction,” 
by R. W. A. Brewer, Stud. Inst. C.E. 

Society or Arts.—Monday, December 2nd, at 8 p.m. Cantor Lec- 
tures. Second Lecture on ‘*The Chemistry of Confectioners’ Materials 
and Processes,” by William Jago, F.C.S., F.I.C.—Wednesday, December 
4th, at Sp.m. Ordinary meeting. Paper, ‘‘ The Identification of Wood 
and its Application to Scientific and Commercial Purposes,” by Herbert 
Stone.—Thursday, December 5th, at 4.30pm. Indian Section. Paper, 
‘The New Trade Route to Persia by Nushki and Seistan,” by Edward 
Penton, B.A. Oxon. 








DEATH. 


On the 25th inst , at Devonshire House, 51, The Drive, Hove, WaLTER 
Ropert Krvippce, M [.C.E., aged sixty-nine years. 
- 





PUBLISHER'S NOTICES. 


*,* With this week’s number is issued, as a Supplement, a Two-page 
Draving of an Eight- coupled Coal Engine, North-Eastern 
Railay. Every copy as by the Publisher includes a copy 
of this Supplement, and subscribers ave requested to notify the fact 
should they not receive it, 

* * Toe JAPANESE LINE-OF-BATTLE SHIP HaTsuse.—Our two-page 
* supplement of the above may be had, printed on Japanese vellum 
paper, upon a roller, price i. by post 1s. 1d, 


*," If any subscriber oe ee So. 
imperfect or mutilated ition, wung prom 
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ENGINEERS IN THE UNITED STATES NAVY. 

Ir will be remembered that about two years ago an 
Act was passed by the United States Legislature which 
virtually conferred on the engineers of the navy the 
status of executive or military officers. At the time 
President Rooseveldt was Assistant Secretary, and he laid 
down the principle introduced by stating that ‘“ every 
officer on board a modern war vessel has to be a fighting 
engineer.” In this country naval engineers have long 
wanted to “go on deck.’’ Simply inverting Secretary 
Rooseveldt’s dictum, we may say that ‘“‘every engineer 
on board a warship wishes to become a fighting officer.” 
In the United States, instead of taking the engineers 
on deck, they have sent the executive branch into the 
engine-room. The ostensible intention of the Ameri- 
can Government was that the military branch of 
the profession should become engineers. In this way, 
in process of time, the purely engineering branch of the 
service would cease to exist. The men would be equally 
at home in the engine and boiler-rooms as in a conning 
tower, or on the bridge or the quarter-deck. Naturally, 
some of the officers would manifest greater capacity as 
engineers than as fighting men; others would obviously 
make better sailors than engineers; and a process of 
selection would go on, some men rising to be engineers- 
in-chief, while others became commanders and captains. 
Such was the theory involved in arguments of this kind. 
The change was inaugurated. There was a great deal of 
writing and talking, and speech-making. Much ventila- 
tion of grievances took place. The Bureau of 
Steam Engineering complained that it could not 
procure a sufficient number of competent engineers. The 
engineers complained that the service was not worth 
entering. They only repeated what has been said in this 
country for years. Thechange came at last. It has been 
watched with considerable anxiety. The result has been to 
the last degree disappointing. The condition of affairs is 
worse than ever. The engineers have come on deck, and 
the executive officers will not go below. Further legislation 
seems to be demanded, and that at once. Unless vigorous 
steps are taken, the engine-rooms of the United States 
navy will be altogether in the hands of artificers. 

We have before us the Annual Report of the Bureau of 
Steam Engineering, published at Washington on October 
Ist. Its author, Admiral Melville, was the most earnest 
advocate of the new scheme of service. He admits that 
after a trial of two years it has failed, He “unqualifiedly 





asserts that there has been retrogression rather than ad- 
vance along engineering lines during the last two years.”’ 
After considering some of the reasons for this, he goes on: 
“T am simply stating a fact when I assert that the 
number of trained and expert engineers in the navy is 
being steadily reduced. The practical working of the 
amalgamation scheme thus far has been, in great part, 
to take the junior half of the old Engineer Corps and 
transfer them to line duties. Individual officers of the 
old line have conscientiously striven to perfect themselves 
in engineering duties, but up to the present time no 
systematic measures have been taken to train officers for 
the engineering needs of the future.” Admiral Melville 
points out that the only remedy for this is compulsion. 
As the line officers will not go below of their free will they 
must be made to go. ‘ The failure to establish systematic 
methods for maintaining engineering efficiency was 
anticipated by earnest friends of the navy during the 
discussions attendant on the passage of the personnel 
Bill. When the subject was being investigated the 
question was raised of how officers trained in engineering 
duties were to be obtained under the amalgamation 
scheme. The positive assurance was given that this was 
provided for by alternation of duty between the deck and 
engine-room. The point was then raised, Why shouldit not 
be specifically stated in the Bill that this alternation must 
take place? The answer to such question was that this 
was a detail which could best be carried out by depart- 
mental order or regulation.” In practice this arrangement 
has not been found toanswer. The assumption that officers 
would be eager for engine-room work has not been 
justified. It may be urged that the work of the navy 
has greatly increased since the passage of the personnel 
Bill, and that there has been an inadequate number of 
officers available for all kinds of duty. This, Admiral 
Melville admits to be a fact, but for every three commis- 
sioned officers taken from the engine-room and trans- 
ferred to the deck, it seems that only one commissioned 
officer from the deck has been sent below. This does not 
completely describe the extent of the depletion in the 
engine-room supervision. The officers sent from the 
engine-rooms were transferred to the deck for permanent 
duty, while in most cases the junior officers transferred 
from the deck have only done engine-room duty for short 
periods. In justification it has been stated that 100 
warrant machinists have been appointed and detailed for 
engine-room duty. It must be remembered that all these 
warrant machinists came from the enlisted force of the 
engine-rooms, and had very little experience in 
handling large bodies of men. These men cannot 
in any way take the place of trained engineers hold- 
ing commissions, and the machinery of the United 
States navy has suffered in consequence. We wish 
that thoge who criticise our Admiralty would read 
what Admiral Melville has to say about the condition 
of the United States torpedo boats and destroyers. 
Admiral Melville is not the man to point out a defect 
without giving its cause and suggesting a remedy. The 
cause is that which has always appeared in our own Navy. 
“The deep-seated prejudice,” he writes, ‘“‘ that existed in 
the navy against engineering duties has not altogether 
been eradicated, and from this cause it will be a difficult 
matter to create the interest and enthusiasm in this work 
that can be secured from more congenial and conspicuous 
assignments. It may not require much persuasion to in- 
duce junior officers to acquire a superficial knowledge of 
engineering principles. It will need determined action, 
however, to compel a number sufficient for the engineer- 
ing needs of the future to qualify to a degree that will make 
them proficiently capable of performing this important 
duty.” It is noteworthy that he speaks in the highest 
ued of the training given to engineers in our own dock- 
yards, notably Keyham, and points out that nothing so 
good exists in the United States. 

Admiral Melville is confident that if energetic action is 
taken everything will come right in time. We cannot 
share his optimism. It is impossible to deny that the 
life led by the engineer is dirty and unpleasant and 
laborious as compared with that of the line officer. If 
fighting takes place the peril of both will be about the 
same. But itis very improbable that any serious fight- 
ing will be done, and meanwhile the engineer is exposed 
to infinitely greater risks than his professional brother. 
Dozens of young men can be found willing to enter the 
executive branch of the service for one who will take the 
engine-room. The former may be made engineers by 
compulsion ; but they can never be more than engineers 
ofa kind. What are really needed in the engine-room 
are men with a vocation, men who like to be engineers, 
not men who mortally hate the engine-room and all 
belonging to it. It is, of course, highly desirable that 
every fighting officer should be an engineer; but there 
are many things desirable which are also unattainable, 
and we think that this is one of them. We do not think 
that the presence in an engine-room of men who take not 
the smallest interest in mechanics or the steam engine 
can be conducive to efficiency. It appears to us that 
there must be among engineers a considerable number of 
men who, being engineers first, would be good executive 
officers secondly, and that there must be, on the 
other hand, men who, being good executive officers 
first, would, secondly, not find the engine - room 
life distasteful. Such men might with advantage 
fill both positions. But compulsory service in the 
engine - room for every officer introduces a very 
radical change indeed. As we have said, hosts of men 
may be found who will enter the navy for the sake of the 
quarter-deck, who would not dream of entering for the 
sake of the starting platform. And so it may happen that 
if what now appears to be in a sense optional is made 
compulsory, not only will the engine-rooms be depleted, 
but the quarter-decks also. This seems to us to be a very 
serious consideration which Admiral Melville appears to 
have overlooked. Men will not enter the navy at ail if ser- 
vice in the engine-room is made compulsory. So far im- 
pressed is he by the existing dearth of engineers, that, as 
regards a considerable number of junior officers he asserts 
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that they ought at once to be sent to the dockyards, and, so 
to speak, be forcibly taught engineering ; and he adds that 
they must be made to learn that there are very un- 
pleasant as well as attractive features in the life of a 
naval engineer. ‘Any system of training which will 
present the unattractive and difficult features as to be 
avoided will make for future inefficiency.” 

The whole report on the personnel of the navy is very 
interesting, and it is well worth the consideration of 
every naval man in Great Britain as well as the United 
States. 


THE ADMIRALTY COMMITTEE ON TORPEDO DESTROYERS, 


WHEN discussing the circumstances attending the loss 
of the Cobra, shortly after the occurrence of that 
deplorable event, it was suggested in THe ENGINEER 
that the Government would do well to institute 
an inquiry into the general question of the strength 
of the torpedo destroyers in his Majesty’s fleet, 
in order, if possible, to reassure the public mind as 
to the reasonable safety of these vessels when exposed to 
such weather as they might have to encounter in a naval 
engagement if acting conjointly with battleships and 
cruisers. It is satisfactory to find that the Admiralty 
have seen the wisdom of this suggestion, and that a 
Committee has been appointed to inquire into and re- 
port upon this most important subject. The constitu- 
tion of this Committee, which has already commenced 
its sitting, is such as to suggest that their lordships 
have determined to have the matter thoroughly gone 
into and investigated from all essential points of view. 
It is composed of Admiral Rawson as chairman, and with 
him are Dr. John Inglis, who is also a member of the 
Boiler Committee; Mr. A. Denny, shipbuilder, of 
Dumbarton ; Professor J. H. Biles, of Glasgow Univer- 
sity; and Mr. H. E. Deadman, the senior Chief 
Constructor at Whitehall. Such a Committee as this 
might well be expected to ascertain all that it is 
important to know about the strength and stability 
of these necessarily slight vessels, and the limitations, if 
any, of their fitness for actual service in time of war. 
The terms of reference which have been submitted to the 
Committee are not yet made public, and probably will 
not be until the completion of the inquiry. It may, 
however, be permitted for us to suggest that these 
might desirably be published in view of the painful cir- 
cumstances which have led to the Committee’s selection 
and appointment. 

In the first place, it is most important that the nation 
should know whether or not the existing fleet of destroyers, 
some of which are about ten years old, are strong enough 
safely to endure the stresses consequent upon encoun- 
tering such weather and seas as those which, jt is said, 
caused the Cobra to buckle up amidships and break in 
two. Looking back upon that terrible event, it does not 
seem as if the conditions under which it occurred were 
such as would be unlikely to happen again and again in 
the lifetime of such a vessel. That such a small boat 
as a dinghey should be able to live in the condition 
of sea in which the Cobra foundered while carrying much 
beyond its ordinary complement of men does not point to 
weather of an abnormal character—at any rate, so far as our 
own coasts are concerned. That the weather was bad 
is doubtless quite true; but then bad weather is not un- 
usual over the British Isles, especially in winter, in which 
season naval actions are as likely to be fought as in the 
height of summer. It is also true that the boat was 
admirably handled by her steersman, to whom a great 
part of the credit is due for the life that was saved out of 
the disaster. But, despite this, it cannot be alleged that 
the weather in which the Cobra was lost was of such a 
severe character that a fighting vessel could not have 
been expected to pass safely through it on a short run 
from port to port. If the destroyers in the Royal Navy 
are not fit to go to sea under similar conditions, then it is 
to be feared that, as adjuncts to a fleet, they are not of 
any real value, but only fit for harbour defence. It will 
surprise us much tolearn from the Committee that such 
is the actual state of the case, but, all the same, if it is so, 
why the sooner we know it and realise its purport the 
better. 

Having learnt the truth regarding existing destroyers, 
it will next be of great value to the country to know the 
views of such a competent group of experts regarding the 
possibilities attainable with vessels of the type; for, 
should it be shown that the margin of strength and the 
factor of safety of the vessels is too small, it will become 
a vital question to ascertain whether or not the neces- 
sary strength is attainable with such vessels without 
sacrificing that great speed which is their chief raison 
d’étre. It may be—and very probably is the case—that 
the resources of science have not yet been exhausted so 
far as the structural details of torpedo destroyers are 
concerned. Are we using the best material in their con- 
struction? Would not steel of a higher tensile strength 
be preferable? Are we making the best use of the 
weight of materials now worked into one of these boats ? 
Some have suggested a judicious use of steel wire ropes 
of high tenacity, and others have alleged that the 
materials worked into engine and boiler seatings, bunker 
bulkheads, deck coamings and casings, &c. &c., might be 
more advantageously disposed. Upon all these points 
we may expect a Committee containing four skilled 
naval architects to pronounce a weighty, if not a final 
judgment. 

It would be a great mistake if such a strong combina- 
tion of naval architectural ability was to be limited in its 
scope merely to sifting out the real facts of the Cobra 
disaster from among the many conjectures which have 
been offered upon the subject. No doubt it is desirable 
to know why the Cobra foundered as a prelude to the 
prevention of similar disasters in future; but it is doubtful 
whether sufficient data will ever be forthcoming to permit 
of absolute certainty on the subject. There can be no 
question that everyone concerned in the design believed 
the vessel to be fit for usefu service in the fleet. 





If any mistake was made it was in sending her to 
sea before sufficient experiments had been made 
with her to determine her sea-going qualities. The 
weather encountered was more severe than was antici- 
pated when she left the Tyne, and it is to be regretted 
that the officer in command had not been sufficiently im- 
pressed with the importance of running no risks what- 
ever on the voyage. But it is easy to be wise after the 
event, and we do not think that blame is attachable to 
anybody, for contingencies occurred which none could 
foresee with the limited data available at the time. 

There is, however, another field open for inquiry, to 
which the attention of the Committee should be directed. 
The construction of torpedo boats and torpedo boat 
destroyers is highly specialised. It is no disgrace to a 
carriage builder to say that he is not likely to make good 
bicycles. Nor is it a slur on the great shipbuilding firms 
of this country to say that they are not the best autho- 
rities on the construction of the very peculiar craft under 
consideration. The Admiralty have, however, distributed 
orders almost broadcast—two or three boats here, two 
or three boats there, all over our seaports, and the 
results, as set forth in a recent Admiralty return, 
are far from reassuring. It seems that many boats 
have had over twenty preliminary and official 
trials; several have not been completed in four years, 
and must be half worn out before they are accepted into 
the service. All this is very unsatisfactory. If we com- 
pare this with the work of Thornycroft and Co., or 
Yarrow and Co., the contrast is quite startling. These 
firms did not build a single craft for the English Govern- 
ment for a long time, and are busily employed in building 
for other nations. Take, for example, the case of the 
Katusuma. Launched one week, preliminary run next 
day, handed over to the Japanese Government, and 
accepted the week following. The proper course for the 
Admiralty to pursue is to make it worth the while of two 
or three firms besides those we have named to study the 
whole subject and lay themselves out for the construction 
of torpedo craft of all kinds. A cheeseparing policy as 
to price is a terribly wrong policy to follow when dealing 
with vessels and machinery which must either be the 
best possible or worse than useless. 

After this Committee has finished its labours, the 
circumstances will be very different, and we are sufficiently 
sanguine to expect that, as a result of their inquiries, we 
shall be in a position to employ more safely the destroyers 
we possess, and to secure for the Navy exemption from 
similar disasters in the future. 


THE EFFECTS OF THE NEW GERMAN TARIFF. 


Tue new German tariff which is proposed to form the 
basis for the conclusion of fresh commercial tactics on the 
expiration of existing agreements at the end of 1903, has 
emerged successfully from the deliberations of the Bundes- 
rath, which, with the exception of a few alterations, has 
practically endorsed the high system of protection pro- 
jected under the Posadowsky or Bulow régime. In view 
of the constitution of the Bundesrath, which is composed 
of representatives of the different States forming the 
German Empire, no surprise will be manifested at the 
action of the delegates of the Federated Governments in 
accepting the proposals almost in their entirety, seeing 
that the latter had previously been submitted to their 
respective Governments, whose wishes, which received 
consideration at the recent meetings of the Bundesrath, 
have doubtless played an important part in the amend- 
ments which have already been introduced in the 
tariff. But this work is merely a preliminary canter ; 
the real race and contest will only commence on the 
reassembly of the people’s Parliament—the Reichstag 
—when the subject will in all probability be thoroughly 
thrashed out, and he would be a bold man who 
would venture to predict at the present stage the 
ultimate fate of the Tariff Bill. In the meantime the 
fact may be recalled, as was pointed out in these columns 
a short time ago, that the two trades which are most 
affected by the proposed tariff are those associated with 
the manufacture of iron and the construction of 
machinery, the latter alone having devoted to it a special 
section for the first time in the history of Germany; and 
little perception is required to understand that the tariff 
has been solely devised in the interests of producers to 
the detriment of users and consumers, and to the dis- 
advantage of exporters of iron and steel goods and 
machinery from other countries. 

Concerning the modifications introduced by the Bun- 
desrath, it is far from satisfactory to discover that 
only two concessions have been made which affect 
the engineering trade of the United Kingdom. These 
relate to the German imports of thin sheets, and copper 
printing cylinders for textile and other manufactures ; 
and in dealing with these and other items it is necessary 
to assume for the purpose of argument that the 
new tariff is that upon which a new treaty will pro- 
bably be negotiated between England and Ger- 
many. The tariff as originally drawn contemplated 
the imposition of a duty of 30s. per ton on sheets 
exceeding 1 mm. in thickness, 45s. on sheets over } 
and up to 1 mm. thick, and of 50s. per ton on sheets of 
3 mm. and below that thickness. The extent to which 
these duties would prejudice Germany as a buyer and 
England as a seller of the raw material was clearly shown 
in a recent issue of the Hisenzeitung. It appears that 
there are at present between 300 and 400 sheet enamelling 
works in Germany, and most of these are engaged in the 
production of cooking utensils and other enamelled iron 
household articles, in the manufacture of which sheets of 
from } mm. to 1 mm. in thickness are mainly used. 
However strange it may be, the fact stands out 
prominently, as our German contemporary admits, that 
the principal requirements of the works for sheets of these 
sizes have to be met by orders placed in England, for 
several reasons. In the first place, many of the works 
are situated on the coast, and are, therefore, unable to 
obtain their supplies from Westphalia or Silesia on 
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account of the high railway rates, a fact which we com. 
mend to the attention of critics of our own railway 
practice; secondly, because the question of quality 
plays a special part in connection with these shen 
and thirdly, on account of the fact that the English 
sheets have hitherto proved to be the only makes that 
are trustworthy and free from defects, notwithstand. 
ing the superior technical schools that exist in the 
Fatherland. This high tribute to the excellence of 
British productions is all the more welcome ag jt 
emanates from a German source, and it will be further 
appreciated when it is mentioned that even enamellin 
works situated on the Saar and in the Palatinate algo 
utilise the English raw material. The German journal 
in commenting upon the proposed tariff, submitted that 
a duty of 30s. per ton for the before-mentioned sizes 
would be ample, or 35s. at the most, but that the impogi. 
tion of 45s. per ton would seriously damage all German 
enamelling works, of which a large proportion is engaged 
in the export trade. It is believed that representations 
were made to the Government by various Chambers of 
Commerce, but all the satisfaction they have received jg 
shown in the official announcement that the highest duties 
projected for sheets of half a millimetre in thickness oy 
under have been abandoned in the revised tariff, and these 
sheets placed in the lower scale. It is impossible to 
ascertain whether this slight concession transfers them to 
the 30s. or the 45s. rate. The second modification refers 
to copper rolls or cylinders, the duty upon which, amount. 
ing to £4 per ton, it was proposed to advance to £15, but 
the Bundesrath has reduced this to £9 per ton. This ig 
in itself a very large increase which may seriously affect 
the export of English plain and engraved copper cylinders, 
which are so largely used in the German textile printing 
trade, and are considered to be practically essential to its 
prosperity. 

It is a remarkable fact, and one which will be received 
with some dissatisfaction, to find that the new duties 
proposed to be levied on all classes of machinery, a 
summary of which appeared in these columns a short 
time ago, have been approved by the Bundesrath en bloc, 
This means that in the event of the tariff being confirmed 
by the Reichstag—and there is little probability of ques. 
tions relating to the duties on machinery having the 
slightest effect upon the fate of the Tariff Bill—the heavy 
impositions on machinery will stand forth to confront us 
in the negotiation of a new treaty with Germany. How 
important the new tariff is to other countries may be 
judged from the fact that it proposes to increase the 
present scale of from 30s., 50s., and 80s. per ton, levied 
on all classes of machinery, to duties ranging 
from above the latter figure to as much as £30 
and even £50 per ton. One would imagine that 
this enormous increase in the protection which it 
is contemplated to give the German engineering 
trade would have contented all parties; but apparently 
this is not the case. The Society of German Machine 
Construction Establishments (Verein Deutscher Maschi- 
nenbau Anstalten) has passed a resolution in favour of 
the duties on machinery being further increased, on the 
ground that they are disproportionate to the duties on 
castings, rolled iron, kc. In view of this expression of 
opinion, it is extraordinary to learn that the society 
almost simultaneously adopted a motion urging the 
necessity for a reduction in the import duties levied upon 
machinery by various foreign States, and suggesting that 
the German Government should make this question a 
point of essential duty in the negotiation of new treaties. 
A pleasant contrast to this evident inconsistency of argu- 
ment is afforded by the observations which were recently 
made by Herr Weissmuller at a meeting of the Frankfort 
branch of the Verein Deutscher Ingenieure. As a 
machine constructor, he remarked that the German 
machine-building industry has a large interest in seeing 
that the world’s markets are more and more open to it, 
and he was therefore not in favour of high import duties, 
lest other nations might resort to reprisals; a statement 
which does not, unfortunately, affect this country, as we 
cannot make reprisals. 

The foregoing observations should be sufficient to 
demonstrate to the engineering and iron and steel indus- 
tries of this country the gravity of the danger to which 
a portion of their export trade is likely to be subjected 
by the contemplated new tariff. The seriousness of the 
position of affairs should be investigated by all parties 
affected by the new duties. It might be advisable for the 
engineers and chambers of commerce, who for some 
weeks past have had opportunities for examining the 
details of the tariff, to submit their views to the Board 
of Trade, and also cause the subject to be raised in 
Parliament. The United Kingdom is certainly in need 
of greater revenue at the present time, and Germany 
should be made to understand that if she insists upon 
placing heavier restrictions upon commercial transactions 
so as to render impossible some branches of English 
trade with the Fatherland, the time has arrived when the 
question of counteracting this extreme protectionist 
policy must be taken into consideration by the British 
Government, 


TRAIN RESISTANCF, 


On Tuesday evening, at the Institution of Civil En- 
gineers, a paper on “ Train Resistance,” by Mr. J. A. I’. 
Aspinall, general manager of the Lancashire and Yorkshire 
Railway, wasread. Afterwards, and before the discussion 
began, Mr. Aspinall explained that all the diagrams and 
documents on which the paper was based were in the 
hands of the secretary of the Institution, and at the dis- 
posal of anyone who questioned Mr. Aspinall’s statements, 
or regarded his deductions with doubt. We fancy that 
these papers will remain untouched. The diagrams, with 
which the walls of the hall were covered, bore silent 
testimony to the enormous amount of labour that was 
expended in carrying out a series of experiments which 
are bound to become classical. Yet, elaborate as 
was the inquiry earried out by Mr, Aspinall and 
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staff, it is noteworthy that he felt it 
to warn his hearers that they must not gen- 
freely. Although he obtained certain results 
lling stock of the Lancashire and Yorkshire 
Railway, it did not at all follow that identical results 
would be obtained with that of other companies. One of 
his diagrams was extremely suggestive. It was closely 
covered with curves of resistance, calculated from the 
formule for that resistance given by a number of engi- 
neers, home and foreign, who had all tried to settle on some 
definite empirical rule for calculating the power required 
to haul a train. Not the least valuable feature in Mr. 
Aspinall’s paper was the emphasis which it gave to the 
influence of apparently very small disturbing forces in 
augmenting resistance. Much of the difficulty arises 
because of the trivial quantities with which we have to 
deal. It is by no means an easy matter to measure a 
few pounds in the pull ona train. Those who saw the 
trace drawn by various pencils in different parts of the 
recording apparatus were in a better position than are 
most of our readers to understand the effect of oscillations 
and jerks, and gusts of wind, to say nothing of the con- 
stant variation produced by the varying torque on the 
erank shaft of the locomotive. 

After all has been said, it appears that, in the words of 
oue of those taking part in the discussion, the interest in 
such inquiries must beacademic. Theinformation obtained 
by Mr. Aspinall does not appear to be competent to teach 
the world how train resistance is to be reduced. Certain 
facts, novel to some extent, came out; to these we shall 
refer by-and-bye. Butan inquiry of the kind cannot clear 
away mists or correct many errors. There are, in fact, 
very few left for correction. Experiments on train 
resistance began almost as soon as railways came into 
existence. Nicholas Wood, in his treatise on railways, 
details experiments carried out by a committee of engineers, 
who ascertained that axle-box friction was very nearly 
constant, no matter what the velocity of rotation. The 
same thing was found to hold good of rolling friction with 
evlindrical wheels on rails with smooth surfaces. From 
this it was deduced that a constant tractive effort, applied 
for a suflicient time, might get up an infinite velocity. 
A train started on the top of an incline would run faster 
and faster as it descended, without any limit but the 
length of the incline. It remained for Dr. Lardner to 
induce the British Association to appoint a committee to 
carry out experiments in train resistance. The general 
results were to overset all the preconceived theories, 
and to prove that the resistance of a train augmented 
with the velocity. Comparatively full details of this 
inquiry will be found in the eighth edition of ‘‘ The 
Steam Engine,” by Dr. Lardner, published in 1851, 
page 384, ef seg. But Lardner did more than this ; 
he discovered what has been since re-discovered by 
many others—namely, that the more heavily a vehicle 
was loaded the less was its resistance per ton. A light 
coach train, weighing about 40 tons, had a resistance at 
81 miles an hour of about 25]b. per ton, while another 
similar train, weighing 50 tons, running at 44 miles 
an hour, had a resistance of only 22-41b. per ton. We 
have on several occasions referred to the elaborate experi- 
ments made by the committee with ‘cut winds,” or 
prows and sterns, fitted to trains to reduce wind 
resistance. All this came to nothing. In the words of 
Dr. Lardner, ‘‘ Thus was established the general principle 
that the resistance of the atmosphere to railway trains, 
other things being the same, depends on the volume or 
magnitude of the coaches.”’ Mr. Aspinall’s experiments 
confirm the accuracy of most of Dr. Lardner’s conclusions. 
Thus, for example, we find the resistance per ton of a train 
of unloaded wagons, 1045ft. long, to be 18°33 lb. per ton 
at 26 miles an hour, while the same train—the wagons 
being loaded and the speed, unaltered—-had a resistance 
of only 6°21 lb. perton. If we suppose that the wagons 
empty weighed 5 tons each, we have a tractive effort per 
wagon of 96°65 lb., and if the loaded wagon represented 
15 tons, the tractive effort per wagon would be 93°15 Ib. 
From this it would seem that the work done in hauling a 
train of empties may be nearly, if not quite, as great 
as that expended in hauling full trains. The reason for 
these things is, as far as possible, set forth in Mr. 
Aspinall’s paper, but many things remain which must, 
for the present at least, be accepted as standing 
puzzles, 

Leaving speculation, let us come down to facts. Mr. 
Aspinall supplemented his paper with some more recent 
information. Among other things he gave a table of train 
resistance. The coaches were of the double four-wheeled 
bogie corridor type, with oil axle-boxes, and in perfect 
order. A few of the figures given in this table we re- 
produce. One of the most important facts ascertained 
was that the heavier the train the less the resistance 
per ton—Lardner over again. Thus the resistances for a 
train 800ft. long, weighing 322 tons, at speeds of 10, 30, 
50, and 70 miles per hour, were 3:11b., 6°51b., 11°8l]b., 
and 18°81b.; with a train 285ft. long, weighing 115 tons, 
at the same speeds the resistances were 3°3 lb., 7°4 Ib., 
141b., and 22‘81b, The extremely small resistances at 
low speeds come rather as a surprise. If they apply 
equally to loaded goods trains, it will be seen how 
economical must be the slow haul of American railways 
as compared with the fast transport work of our trains. 
The American train resistance at 10 miles per hour would 
be just one-half that of ours at 30 miles an hour, and the 
horse-power of the English engines would need to be just 
six times that, ton for ton of load, of the American 
engines, 

Perhaps the most important part of the whole paper is 
the establishment of a new formula for calculating train 
resistance. There are already no fewer than fifty of these, 
all collected and given at the end of Mr. Aspinall’s paper. 
To these he added others. His general formula runs— 
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50°8 + 0°0278L 
Here L is the length of the train in feet. During the 
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advantage about the net horse-power available for pull. 
It was found that a ten-wheeled Lancashire and York- 
shire engine absorbed 34 per cent. of the indicated power ; 
that is to say, the pull on the draw-bar at the back of the 
tender represented 66 horse-power out of every 100 
indicated. This is a very high result, and speaks 
volumes for the admirable character of the design and 
workmanship. A leading French authority found that 
his engines absorbed 57 per cent. of the power, and Dr. 
Dudley gives 55°76 per vent. as being absorbed by some 
locomotives which he tested in the United States. 


LA DEFENSE DE L’ANGLETERRE. 

Unprr the above heading the current Le Yacht contains 
an exceedingly interesting article, the text of which is based 
upon certain observations made recently by Colonel Legard. 
With British views on the question we are by now familiar 
enough ; but British views are relatively of small value. As 
Lieutenant-Colonel Maude has many times insisted, the 
point is neither what we think possible, nor what we even 
know to be possible, or otherwise, but what the enemy thinks 
possible. Foreign views of British opinions are therefore of 
deep interest. Jie Yacht’s correspondent begins by discuss- 
ing projects for the defence of London. That forts have 
really been built and exist he regards as chimerical ; the most 
that has been done, in his belief, is the selection of defensive 
positions where troops will go, but no troops have as yet been 
there save in imagination. Thence railway facilities are dis- 
cussed, and a point made of the fact that since our railways 
are not State-owned, concentration by means of them will be 
difficult. Here we differ totally and absolutely. State 
institutions, such as the Post-office, do not appear to us to 
denote a high-water mark of progress, but rather the reverse. 
That is to say, were the Post-office a private company, it 
would be better than it now is. And so with railways. 
Whatever our great railway companies may leave to be desired, 
competition compels them to be able to do things, while the 
ease with which the London and South-Western Railway took 
troops to Southampton without affecting ordinary traffic is 
an earnest of the reserve force behind it. There isno reason 
to think that the Government would have done thingsso well— 
there is every reason to believe that they would have totally 
disorganised ordinary traffic to start off with—in other words 
had to use full powers, where the private company was able 
not to. Compared with a hasty concentration against 
invasion the test was but a small one, still we have here an 
instance of a strain met without any effort. This, however, 
is by the way. Le Yacht believes with Colonel Legard that 
the real danger of invasion is from Germany, not from France, 
and that on the East Coast our defence is weakest. There 
is, says Le Yacht, the whole coast to land on, from Dover to 
John o’ Groats. A few miles more or less away from London 
signifies nothing in a non-military country; it is exceedingly 
doubtful whether a volunteer force can represent danger to 
anenemy. The enemy has but to land to march to London. 
The war in South Africa has indicated the feebleness of 
British military organisation, an organisation which sufficed 
while we ruled the seas, but does not suffice now that the 
rule of the sea is ours no longer. Hence—says Le Yacht— 
we must create an army as a reply to Germany’s fleet. We 
may remark, in conclusion, that the British fleet is easily dis- 
posed of by the writer, and the disposing of it is vague indeed. 
He assumes the three Powers against us, but even so the three 
Powers might find the British fleet a rather difficult nut to 
crack, to say nothing of the historical impotence of coalitions. 


COPPER, 


A someWuat healthier tone appears to be setting in in the 
copper market than has of late existed. There is an improve- 
ment in the European situation, so far as demand is con- 
cerned, and, in particular, German consumers have just 
recently been more regular buyers. Stocks in consumers’ 
hands in Europe continue ata low ebb. That there is plenty 
of room for the European demand to improve is shown by 
the circumstance that so far this year Germany has pur- 
chased from the United States 49,000,000 Ib. less copper than 
during the corresponding period of 1900; France less by 
26,000,000 lb. ; and the United Kingdom less by 24,000,000 Ib. 
In fact, the United States has not been having at all a good 
time as a seller of copper during 1901. Indeed, thus far, her 
exports to all markets are 50 per cent. less than during the 
corresponding period of last year ; in fact, they have been the 
smallest of any similar period for eight years past. Small 
wonder, then, that in view of such an abnormal condition of 
affairs, the American market has of late been somewhat dis- 
organised, and that bulls and bears have been having a more 
than usually anxioustime. It istruethat the domestic demand 
has increased in the States by about 20 per cent. more than 
in 1900, and that so far this year it is believed to have 
reached some 425,000,000 lb. But even that very satisfactory 
domestic improvement has not been sufficient entirely to 
make up for the shrinkage in European requirements. 
British engineers who have been holding back would pro- 
bably do well to begin to buy again in moderate quan- 
tities, since the transatlantic and European position, re- 
garded as a whole at date, seems to point to the stocks 
held by the American being reduced materially before long 
by a revived consumptive demand on both sides of the 
Atlantic, and should this occur, prices are not likely to be 
much reduced for some little time. And even if demand does 
not continue to revive as much as now appears probable, yet 
the transatlantic syndicate is understood to have bought up 
such an unusual amount of the metal, and to be extending 
its interests so widely, that it can prevent any great flood of 
copper coming on the market. Under any circumstances, 
therefore, British consumers do not seem to have much to 
gain by longer keeping out of the market. 








GLasGow UNIVERSITY ENGINEERING Society —A meeting of the 
Society was held on Thursday, 2lst November, Mr. Bamford 
presiding. Mr. W. B. Hird, B.A., M.I.E.E., gave a most instruc- 
tive lecture on the ‘‘ Influence of Commercial Considerations on 
Dynamo Design.” A short discussion followed, in which Dr. 
Henderson and Messrs, Mavor, Strang, and Bamford took part. 
On Saturday morning the members inspected the Edinburgh 
Corporation Electricity Supply Station. Seven Willans and 
Robinson’s engines of 1200 horse-power each drive the dynamos, 
which are by Messrs. Mather and Platt, and work at 500 volts. The 
point of greatest interest was the compact switchboard. In the 
afternoon they paid a most interesting visit to the works of Messrs, 
D. Bruce, Peebles and Co., Bonnington. 





EIGHT WHEELS COUPLED COAL 
LOCOMOTIVE. 

As a supplement to this issue we give a Te drawing 
of the latest type of mineral engine put to work by the North- 
Eastern Railway Company. Not long ago we had an 
opportunity of riding on one of these fine engines, and could 
form an idea as to its capabilities. At that time there were 
only three of the type in existence, and when we were 
on the first of these it had been at work a fortnight or three 
weeks. The service it was engaged in was the taking of 
loaded coal wagons from a place called Stella Gill to Tyne 
Dock—a distance of some eleven miles—and the hauling of 
empty wagons back to Stella Gill. Stella Gill was the 
collecting place for a number of collieries situated near to 
one another, and the coal is delivered to the yard, where the 
engines pick it up, for the most part by gravity. When 
these new engines, which are larger and more powerful than 
anything up to the present made by the North-Eastern 
Company, were first put to work, they were given a load of 
sixty loaded wagons. The wagons themselves vary from just 
under 6 tons to nearly 64 tons. The load of coal varies from 
10 tons to 10} tons. On an average, therefore, it is well 
within the mark to take 16} tons as the average weight of the 
loaded trucks. The total weight of a sixty-truck train would, 
at this rate, be 975 tons, amounting, with the addition of a 
10-ton brake, to a total of 985 tons. It was found that, in 
spite of a heavy incline and its curvature, that this load was 
handled with the greatest ease. It was then increased 
until the ordinary running load was made 72 loaded wagons, 
or, with the brake, 1180 tons. 

On the occasion of our visit the engineer of the North- 
Eastern Company, confident of the powers of the locomotive, 
decided to try a heavier load even than this. A sister engine 
to that on which we rode was set to pull a load of eighty 
trucks and a van, and it accomplished the task with ease, 
arriving at Tyne Dock, as we were leaving it, after a run of 
52 minutes for the 11 miles. It was intended that the 
engine on which we were should exactly repeat this feat. As 
a fact, through an error ‘in the counting, eighty-one trucks 
and the van were coupled to her and were taken up an incline 
some } mile in length, with a gradient at its worst point of 
1 in 108 and with two curves—one at the bottom, of 15 
chains, and the other at the top of the bank, where the 
gradient is heaviest, of 20 chains. The total load hauled 
amounted to 1326} tons. On account of a signal check 
steam had to be shut off before the top of the incline was 
reached, but its own momentum carried the train to the top. 
The total length of the train was 569 yards 1ft., and it was 
the longest loaded train with which the company had ever 
dealt. The engine was fully up to its work in steam-raising 
power, in tractive effort and adhesion, and only slipped once. 
This was when starting on a nasty piece of cross-over road 
with greasy rails. There was such an evident reserve of 
power, that we have no doubt whatever that an even larger 
load than that given above could have been taken up the 
bank. The method employed is that of rushing. There is 
a stretch of from } to4 a mile from the bottom of the bank 
which is either level or only very slightly on the incline. 
While traversing this length of line as much speed as 
possible is attained—possibly between 25 and 30 miles an 
hour. Even allowing for this, however, the performance is 
excellent. There are other gradients on the way, particu- 
larly at the Tyne Dock end, but none are so heavy or so bad 
as that we have just described. 

The coal trucks, on their arrival at Tyne Dock, are allowed 
to fall by gravity to the platforms leading to the boat-loading 
shoots, and when they have discharged into these they run by 
gravity into “ holes” at a lower level. From these “ holes” 
they have to be hauled by the engines. On the occasion of 
our visit sixty empty trucks were easily hauled up an incline 
of 1 in 47, or thereabouts. On the arrival at the top, twenty 
more wagons were coupled on, and it was with this load that 
we made the trip to Stella Gill. 

We give hereunder the leading dimensions of these 
engines, but we may here collect a few of the principal 
figures. The cylinders are fitted with piston valves, and 
Stephenson’s link motion is used for the valve gear. The 
boiler is of steel, with a copper tube plate. There are 193 
steel tubes with an outside diameter of 2in. When fully 
loaded, the engine weighs 58 tons 6 cwt., and the. tender 
38 tons 12 cwt., or a total of 96 tons 18 cwt.; her eight 
wheels are each 4ft. 7}in. in diameter; the cylinders are 
20in. in diameter and 26in. stroke, and are placed outside 
the frames; the barrel of the boiler is 15ft. long and 4ft.9in. 
in diameter outside; the fire-box is 7ft. 6in. long, the grate 
area 21-5 square feet, and the total heating surface 1675 
square feet. 

Dimensions of Eight-wheels Coupled Engine. 


Cylinders— 
Diameter of cylinders .. .. .. .. «6 os oe 20in. 
Stroke of pletom... 2. 22 oe cc ce ce ce co Sim 
Length of ports .. <x ey <« <« « aan ‘ 
J ee eee eT ee 
Distance apart of cylinders, centre tocentre.. .. 6ft. Sin. 
Distance between centres of valve spindles .. 2ft. S}in. 
Maximum travel of valve < ose) ee so Se 
a ee er ee ere 


Diameter of piston-rod .. .. .. «2 «. -. eo 4in. 

Length of slide block .. .. 2. .. s- «- -- ft Sin. 

Length of connecting-rod between centres 10ft. 
Wheels and axles— 


Diameter of driving wheels .. ae - 4ft. Tjia. 
Thickness of all tireson tread .. .. «- « «~. 3in. 
Width of all tiresontread .. .. .. .. «+ «- Sim. 
Centre of leading wheels to centre of intermediate 
WHEE ce 0s _ cc “eat ae ee, cow ee See Eee 
Centre of intermediate wheels to centre of driving ge 
. Tin, 


whee ae eS ere ae ee ae 
Centre of driving wheels to centre of trailing wheels 6ft. 
Distance from centre of driving wheels to front of 


ne Ere a ee 
Distance from centre of leading wheel to front 

buffer beam ere eae - & 
Distance from centre of trailing wheels to back 

eller WieGe: 5. ss cs cq ce we we ce: ‘oe OR Sie 
Diameter of wheel seat .. ... .. «2 oc cc co 9m. 

a y DearingS 2. ..t co ce we oe =o. Sit. 

9 Mb ocembre 2. cc 2c ce ccc ce oe oe (Site 
Distance between centres of bearings 3ft. Sin. 
Length of wheel seat 3... .. «2 oe «+ oo «- OGfin. 
Length of bearings’ .. .. .2 «2 os co oo co Sin. 

Driviog— 
Diameter of crank pin, for connecting-rods .. .. Sin. 
Length of bearing, for connecting-rods .. .. .. iin. 
Diameter of crank pin, for coupling-rods.. .. .. Sjin. 
Length of bearing for coupling-rods.. .. .. .. 44in. 
Crank pins— f 
Diameter of crank pin, for coupling-rods.. .. .. 4 jin. 
Length of bearing, for coupling-rods.. .. .. .. 3jia. 
Frames (steel)— 
Distance between frames .. .. oc oo oe «. 4ft. 
Thickness of frames... .. .. os oc co oc eo lin. 
Boiler (steel)— ; 
Centre of boiler from rail 8ft. 2in. 
Length of bafrel.. .. .. «. aG- ee ea. ae 
Diameter of boiler, outside .. ee 
Thickness of plates ..  .. 2. cc co co co oe gilt 
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Tube plate (copper)— 
Thickness of smoke-box tube plate .. 
Butt joint 
Pitch of rivets .. 
Diameter of rivets 
Fire-box (steel)— 


Length, outside... .. .. «- Tit. 6in. 
Breadth, outside at bottom .. .. .. .. « 3ft. lin. 
Depth below centre line cf bciler at front end 5ft. 6in, 
o - ae back end 4ft. 6in. 
Thickness of front plate .. te Tas gin. 
” ek plate... .. o gin. 
ee sides and top plates gin. 
Distance of copper stays apart din. 
Dixmeter of copper stays Ijin 
Inside fire-box (copper)— J - 
Length at the bottom, inside eft, 9fin, 
Breadth at the bottom, inside .. 3ft. 25in. 
From top of box to inside shell .. lft. 4jin. 
Depth of box, inside at front 6ft. Sin, 
me - a back Eft. Sin. 
Tubes (steel)— 
Number of tubes .. 2. 22 «+ oe 193 
Length of tubes between the plates . 15ft. 4jin. 
Diameter, outside i oe ae 2in. 
ee ee eee No, 12 W.G. 
Diameter of exhaust pipe nozzle .. din. 
Height of chimney from rail... 13ft. lin. 
Heating surface iu tubes 1550 sq. ft. 
7 tire-box .. 125 sq. ft. 
Babel oc we oe we 1675 sq. ft. 
Area of fire-grate .. .. .. « 21-5 sq. ft. 
Weight of engine in working order — t. cwt. yr. 
(on leading wheels .. .. .. «=. ° 14 17 u 
On intermediate wheels .. ‘ 14 8 0 
On driving wheels . 1 6 0 
On trailing wheels ‘. 12 15 0 
eee eee 58 6 0 
Weight of tender in wo king order — 
On front wheels.. .. .. .. .«- 13 4 0 
On middle wheels lt 00 
On trailing wheels .. 1468 0 
Total 38 12 0 
Tender. 
Wheel base — 
From front buffer beam to centre of leading whee's 4ft. 2in. 
From centre of leading wheels to centre of middle 
ee a ea ee ee ar. 
From centre of middle wheels to centre of trailing 
eae ee 
From centre of trailing wheels to back buffer beam 4ft. Sin. 
Wheels— 
Diameter of wheels on tread.. Sft. Ojin. 
Thickness of tires © 6s oe 3in. 
Axles — 
Hiameter cf bearings din. 
Length of bearings .. .. 10in. 
Diameter of wheel seats .. 63in. 
Length of wheel seats .. .. 7yin. 
Distance of centres of bearings eft. 10in. 
Frames — 
Distance between inside frame; .. 4ft. lin. 
Thickness of inside frames Jia. 
oft. 2jin. 


Distance between outside frames _ 
Thickness of outside frames... .. 


iin. 
Capacity of tank .. 3164 gallons 


“a well 537 ” 
BORE 0: se 3701 ” 
Coal spacs 5 tons 


This tender is also fitted with a water scoop. 

We are indebted to Mr. Wilscn Worsdell, the locomotive 
superintendent of the North-Eastern Railway Company, for 
the drawings and dimensions of these engines, which have 
been designed and built by him at Gateshead ; and we desire 
to express our thanks to the other officials of the company 
for the courtesy shown to us. 








DOCKYARD NOTES. 
Four torpedo boats, 160ft. long, which are practically small 


destroyers, have been ordered of Messrs, Thornycroft. The 
designed speed, fully loaded, is 25 knots. 
Toujours les submarines. It is America this time. There 


the ofticers of a submarine boat enjoyed it so much, that they 
would gladly have stayed a week. Even if the necessary milk 
were diluted with something else, a week in a submarine, 
with the necessity of fixed position, seems to us a thing likely 
to pall, but once more, maybe, things have lost nothing in 
the transmission to print. 

THE Pearl is to be commissioned on the 17th December for 
service on the Cape station. 





THE usual “cutting out of the Navy List” of the Iron 
Duke, &c., has this time—it is the third or fourth—reached 
the dignity of an event, and several illustrated papers have 
done pretty pictures of the condemned—usually under sail. 
The Swiftsure, it is true, still has masts and yards, but we 
doubt much whether sails exist for them. The Iron Duke 
for some years has had sailless stump masts, but this isa 
detail. The curious thing is why the departure of these 
ships should have been paragraphed recently. Officially, it 
was ordered months ago. In hard fact nothing has happened 
since, unless it be that Parliament is not sitting. 





Mr. BuLLEN—who is an authority on the merchant service 
--and a Mr. Halliday write to one of the weeklies and the 
New Liberal Review respectively to prove that destroyers 
are no good save in smooth water (unless—we suppose— 
built in Germany). If this is a sample of “ new Liberalism,” 
we fancy that most people will prefer the old. The old—so 
its political opponents tell us—did not bother about the Navy. 
If this plaint be true, it is a better sin than manufacturing 
ridiculous libels on British constructors. 





Ir is rumoured that one of the instructional flotillas is to 
be sent to sea in the next bad gale, “in order to reassure 
public opinion.” We doubt the utility of it; public opinion 
just now wants “buckling” destroyers and sensations 
generally, 





Some wiseacre has recently lashed himself into a fury be- 
cause while the Iron Duke and Neptune have been dispensed 
with, older ships such as the Hercules and Sultan remain. It is 
a rather small teacup to raise a storm in, but there is one 
item that may be noted. The Iron Duke class always 
steered abominably, while the Sultan has always steered 
excellently. This led to these two—Sultan and Hercules— 
being re-engined, and therefore, though actually older, they 
are relatively more modern. 





Tue Belleisle experiment was put off indefinitely on 
Tuesday on account of the fog. The ship went out, and so 
did some Lords of the Admiralty, but when they got out the 


was impossible to see any distance, and 9:2in. lyddite shells 
are dangerous things to discharge into a fog. The off-chance 
of a horrible disaster to some unsuspecting vessel stopped 
the experiment. But, though the Belleisle was not fired at, 
one or more of the local Portsmouth newspapers came out 
with some really thrilling accounts of the firing. 





Tuer Polyphemus is being dismantled previous to con- 
version into a tender to the torpedo-school ship Vernon. 








THE INSTITUTION OF CIVIL ENGINEERS. 
TRAIN RESISTANCE. 

At the ordinary meeting on Tuesday, the 26th November, Mr. 
Charles Hawksley, president, in the chair, the paper read was 
‘Train Resistance,” by J. A. F. Aspinall, M. Inst. C.E. 

This paper dealt with the results of experiments carried out with 
a dynamometer car on the Lancashire and Yorkshire Railway, in 
an endeavour to arrive at the tractive effort required to haul 
modern railway carriages. The author stated that a long series of 
experiments, the results of which were not recorded in the paper, 
had beer. previously tried, but that the effects of the wind upon 
trains were such as to require a much closer investigation into this 
special branch of the subject; and the records presented in the 
paper were the results of a careful set of experiments made with a 
view to show how much more important the question of wind 
pressure was, as affecting trains, than any other item of which the 
total resistance was made up. The several instruments used for 
determining the velocity and direction of the wind were described, 
and it was mentioned that the apyaratus fixed in the car allowed 
two separate diagrams to be taken. One diagram recorded :— 
(1) Tractive effort ; (2) thrusting effort; (3) speed in miles per 
hour ; (4) velocity of the wind ; (5) time of application of brake; 
(6) time occupied in minutes ; (7) distance travelled ; and (8) points 
at which indicator diagrams were taken. 

The second diagram was arranged to show (1) tractive effort ; 
(2) thrusting effort ; (3) speed in miles per hour ; (4) revolutions 
of car wheels; and (5) time occupied on journey. 

The method of coupling engine and dynamometer car by a rigid 
coupliog was described, and details were given of the tests of the 
draw-bar springs. Modern bogie carriages fitted with oil axle- 
boxes had been used for the experiments, the number of carriages 
being varied, and the results being recorded in each case, 
Diagrams showing the wheel bases, illustrations of the axle-boxes 
and journals, and a statement of the weights of the vehicles, were 
given in the paper, so as to show clearly the nature of the stock 
experimented with. 

Tests had been made at speeds varying between 5 and 50 miles 
per hour on the railway running between Wigan and Southport, 
this line having been chosen as it was almost straight and had easy 
gradients. The trials had been conducted in the following 
manner :—The position of the regulator and reversing gear on the 
engine was marked for each trial, these positions being governed 
by the speed at which it was desired toran. After the regulator 
and wheel had been set they were left in position during the whole 
of the run, the engine being allowed to acquire whatever speed it 
could, and steam pressure being kept as constantas possible. Both 
the outward and return journeys were made with the engine set in 
exactly the same position. This was judged to be the best method 
of ascertaining the tractive force required to haul the train at 
different speeds, as the acceleration which would have been caused 
by altering the position of the regulator was entirely eliminated ; 
and the gradients being very slight, it was possible to obtain readings 
at a constant speed for a mile or more. 
The author drew attention to apparent discrepanciesin the results 
of several experiments, and suggested the probable causes thereof. 
The mean result of these tests, however, was embodied in the 
formula 

V3 
50°8 + 0°0278 L 
where R was the resistance in pounds per ton, V the velocity of the 
train in miles per hour, and L the length of the train, over coach 
bodies, in feet. Numerous ‘‘ coasting” experiments with trains of 
different lengths, with and without engine, had also been made, 
and the results were recorded in diagrams, On other portions of 
the railway, where the gradients admitted of it, experiments had 
been made to see on what incline a train would start by itself ; and 
the results had led to the conclusion that the starting resistance 
was about 171b. perton. The author had attempted to resolve the 
total resistance indicated by his formula into its components, viz., 
axle friction, atmospheric resistance, and miscellaneous resistances, 
the latter including resistance due to oscillation and concussion, 
flange friction and rolling friction. Having explained the method 
of calculating the axle friction, he next dealt with the atmospheric 
resistance, comparing the results obtained with those of experi- 
ments made by Smeaton, Nipher, and Goss, 
Indicator diagrams had been taken from the engine drawing the 
dynamometer car and train, but the results had not shown any 
well-defined relation between the indicated horse-power and that 
calculated from the tractive effort, as recorded simultaneously by 
the dynamometer, and the speed of the train. 
Inconclusion, the author pointed out that the formulas given were 
applicable only to the particular trains tried, under the circum- 
stances described. The ever varying nature of the conditions of 
running in practice—with trains sometimes short and sometimes 
long ; fitted with grease or oilaxle-boxes ; run upon well or badly 
kept roads; fitted with brake blocks which hung free from the 
wheels, or were constantly tipping + nee them ; and subject toa 
number of other influences which might assist or retard their motion 
—rendered it almost impossible to find a formula which could be 
— in every case. 
he paper was accompanied by an appendix giving in tabular and 

in graphic form the results obtained by a number of previous in- 
vestigators, with references, 


= 2°34 








ELECTRIC WELDING. 


AN interesting paper on the above subject was read by Mr. T. T. 
Heaton, of London, at a meeting of the Manchester Association of 
Engineers on Saturday last. After describing the two main 
systems of welding at present in use—the Thomson and the 
Benardos, dealing more pany ge with the latter—Mr. Heaton 
proceeded to discuss the cost of electric welding. Properly and 
judiciously applied, he remarked, electric welding was cheap. It 
was best applied to specially difficult examples. Many smiths’ 
welds, which required highly skilled men, owing to their difficulty, 
might be much more cheaply and reliably made by electric methods. 
On the other hand, there was simple work, such as, say, ordinary 
bars, }in. to lin. round or square, which would probably cost more 
if made electrically than by the ordinary methods, The chief item 
of cost was not the labour involved, but the power required for 
producing the amount of current for the necessary heat. ‘The plant 
required was very simple—a well designed and efficiently governed 
engine, and a good continous-current compound-wound dynamo of 
ample capacity, with the usual switchboard and measuring instru- 
ments and a current regulator for each arc. It was not necessary 
to employ highly skilled workmen, but they must be of good average 
intelligence and ‘‘pluck,” and the best results were obtained by 
specialising the work. Summarising the advantages of electric 
welding, Mr, Heaton observed that by its use many kinds of joints 
could be made more cheaply, and all joints to which it was 





———————— 


the nearest possible approach to the advantages of the soli 
they united, but, however well riveted foots were a — 
were always liable to leakage, especially in thin motal 
and where they were subject to the wear and tear of being 
moved from place to place. In cases of this nature riveted joint 
demanded thicker metal than those made by electric welding, and 
this applied to all the joints of thin ae. Weight was there 
fore saved by the use of electric welding ; greater strength Was 
secured, and at a cost of at least no more than that of rivetip 
As to the quality of the joint there was no question, a propert; 
made weld being as tight as the solid plate in which it was use 
It appeared to him that in future electric welding would be 
applied more and more, and that steam boilers, amongst other 
things, might with advantage be made with electrically-weldeq 
seams, while manhole rings, flanges for fittings, X&c., would be 
exceedingly suitable subjects for the application cf the system, 
Mr. Daniel Adamson said his experience in connection with 
electric welding as applied to steam boilers was not satisfactory 
Mr. Boswell was always afraid electric welding had too much the 
appearance of pasting rather than real welding. Mr. Hardman 
expressed the opinion that whilst they knew to a nicety the 
strength of a riveted joint, a weld could not always be relied upon 
Mr. Ingham alsothought it difficult to make any approximation to 
what the strength of a weld was. Mr. Beard admitted that elec. 
tric welding in steel had come to stay, but so far as he knew, the 
welding form had not produced equally favourable results, Mr. 
Neilson remarked that it was not the oxidation which was to be 
feared in the twin carbon system, so much as carbonising, and he 
understood animprovement had been introduced to prevent this 
difficulty, which had given good results. The chairman, Mr, 
Henry Webb, observed that the late Sir B. A. Dobson was, he 
thought, the first in this country to adopt the Thomson procegs 
with any commercial success, and give the benefit of his experience, 
Mr. Heaton, in replying on the discussion, remarked that tho 
failures in welding various — in boilers which some of the 
speakers had in mind were probably due to want of skill in the 
welding, and in the designing of each particular weld. [If they 
went about it the right way, with an electric arc, they got a solid 
weld right through. Wherever it was possible to get a hammered 
weld, he should recommend hammering. 








AUSTRALIAN NOTES, 
(From our Correspondent.) 
SYDNEY, October “1st, 

MUcH consternation has been caused throughout the Australian 
Commonwealth at the extremely high Customs tariff that has been 
imposed this week. The rates in some cases are so high that 
imports will be absolutely prohibited. Owing to the ‘ Braddon” 
clause, the amount to be raised by the Customs has to be four times 
the requirements of the Federal Parliament, who return three-parts 
to the various States. By this means everybody is overtaxed in the 
first instance, and nobody directly benefits from the refunded taxa. 
tion. 

A large blast furnace will shortly be erected at the Hskbank 
Ironworks, New South Wales—W., Sandford, Limited. A large iron 
deposit in the Carcoar district has been acquired by the company, 
It is the intention of the company to also erect a steel converter, 
cogging and finishing mills. 

The erection of the buildings and works of the Commonwealth 
Portland Cement Company, at Portland, New South Wales, is 
proceeding apace, and when completed will be one of the largest 
manufacturing works in the Australian States. Situated about 112 
miles from Sydney, in direct railway communication with the 
Western line, the property abounds in limestone, coal, and clay, in 
unlimited quantities. Some idea of the extent of the buildings 
may be gauged when it is stated that six million bricks will be used 
in their construction, which are all being made on the works. When 
in working order the company expect to control the Australian 
market in cement. 

The Commissioners’ report on the working of theSouth Australian 
railways for the year ending 30th June last does not call for 
special comment. The gross revenue shows a net increase of 
£69,629 over the previous year, while the expenditure has gone up 
to the extent of £71,198 for the same period, The increased 
expenditure is accounted for by (1) an additional £15,000 being 
spent on coal, partly asa result of the rise in price, and partly 
in consequence of increased train mileage; (2) the price of all 
materialsconsiderably advanced during the year under consideration ; 
and (3) opportunity was taken of a fairly good year’s revenue to 
debit working expenses with an unusual outlay under the head of 
replacements. 

The report of Mr. C. Y. O'Connor, M. Inst. C.E , Engineer-in- 
Chief for West Australia, on the practicability of a railway from 
Kalgoorlie, West Australia, to Port Augusta, has been published 
by the Government. There are no engineering difficulties to be 
encountered, but the difficulty of the water supply and the con- 
veyance of materials are the most important factors in the cost. 
For a railway of standard gauge, with 60lb. rails, the cost is 
estimated at £4000 per mile, the total distance being 1100, brings 
the total cost to £4,400,000. 

The immediate receipts are estimated at £240,000, and working 
expenses at £160,000. It is anticipated that the net revenue 
would yield in a short time £110,000, which would nearly meet the 
amount due for interest on construction. 








CATALOGUES. 


NATIONAL RoLLER AND BALL BEARING CoMPANY, Washington, 
U.S. A.—The roller bearing here illustrated is adjustable and made 
interchangeable, all the wearing parts being renewable. 

JOHN SPENCER, Limited, Globe Tube and Engineering Works, 
Wednesbury.—This is the 2lst edition of iron and steel tubes, 
valves, cocks, gauges, and cancels all previous lists. 

C. W. Hunt Company, 45, Broadway, New York.—Pamphlet 
No. 0111, showing how the coal is handled in its progress from the 
ships to the furnace in the Lincoln power station of the Boston 
Elevated Railway. 

INDIA-RUBBER, GUTTA-PERCHA, AND TELEGRAPH Works CoM- 
PANY, Limited, Silvertown, London, E.—Two circulars, one describ- 
ing the Rymer-Jones electric testing keys, and the other patent 
connectors for electrical testing. 

MANn’s Patent STEAM Cart AND Wacon Company, Limited, 
Canning Works, Dewsbury-road, Leeds,—Illustrated pamphlet 
describing the heavy motor vehicles made by this firm, and with 
which our readers are already familiar. 

JAMES BUCHANAN AND Son, Caledonia Foundry and Engino 
Works, Liverpool.—Illustrated catalogue of coke-discharging rams, 
made in accordance with Buchanan’s patent, and arranged to be 
driven by steam engines or electric motors. 

THOMAS SUMMERSON AND Sons, Limited, Darlington.—We have 
received from this firm a copy of the 4th edition of a book called 
**Platelayers’ Guide,” which contains tables and diagrams of 
switches and crossings made at Darlington. This is undoubtedly 
an extremely useful work of reference for railway men whose work 
is associated with the permanent way. 











FarapiAN CLtuB,—On Thursday next, and every Thursday till 


further notice, the club dinners will be held at the premises in the 
St. Ermin’s Hotel, 


These dates include the evenings on which 








question arose as to where misses, if any, would go to. It 





applicable could be made more perfectly than by.other means, 
Hitherto riveted joints had, in most cases, been considered to give 





papers will be read at the Institution of Electrical Engineers. 











Bane—<~ & 


Sean vo = & 


= 


Nov. 29, 1901 THE ENGINEER 


561 








125-TON FOUR-MOTOR ELECTRIC CRANE 


VAUGHAN AND SON, LIMITED, MANCHESTER, ENGINEERS 
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125-TON FOUR-) TP : 2T.RoTRIC_ | for crane service, the controllers being of the liquid type. 
‘ FOUR-MOTOR OVERHEAD ELECTRIC The makers claim that the disadvantages of liquid resistances 


TRAVELLER. | are slight compared with the sparking met with where other 


illustrations of the largest overhead electric traveller so far | frequent replacing of burnt contact pieces. 





| Strongly riveted together. 


Ix our issue of November 2nd we published photographic | types of resistances are employed which necessitate the | 
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boxes are also built up of steel plates, angles, &c., and are 
They are necessarily of massive 
proportions, and are mounted on two travelling wheels of cast 
iron, having double-flanged Bessemer steel tiresshrunk on, and 
afterwards truly and equally turned on the tread to ensure 


4 constructed in this country, and built by Vaughan and Son,| The controllers are so arranged in the operator’s cage that | freedom from cross winding. The diameter of the runners on 
Limited, Manchester, to the order of Sir W. G. Armstrong, | all the motions may be operated simultaneously or individually | the tread is 4ft. All steel used throughout the construction of 
Whitworth and Co., Limited, as part of the new plant now | as required. An emergency switch is provided within easy the girders, &c., is of such a quality that strips cut lengthwise 
installed at their Openshaw Works for the manufacture of | reach of the operator, so that the whole crane can be instantly | have an ultimate tensile strength of not less than 26 and not 
armour plates. This crane, of which we are now able to give | cut out of the electric circuit if required. The main and | exceeding 30 tons per square inch of section, with an elonga- 
sectional illustrations, with full details, embodying many | auxiliary hoists are each fitted with magnetic brakes, their | tion of at least 20 per cent. in a length of Sin. An enclosed 
new features, is designed for an ordinary maximum working | action being as follows :—When current is switched on to the | motor is carried at one end of the crane for operating the 
: load of 125 tons, but on the occasion of its formal test in sifu | hoisting motors, it puts into circuit electro-magnets possess- | longitudinal traverse mechanism, and for the purpose of com- 
3 it satisfactorily dealt, in all motions, with a trial load of | ing sufficient power to raise the brake levers, and thus render | municating to the traveller an even and smooth movement 
135 tons. It is operated by four series-wound motors, three | the brakes inoperative at the moment lowering or hoisting | in either direction ; a cross shaft is provided to convey motion 
of which were specially constructed to enable them to be | commences and also during their continuance. Directly the | to one wheel in each wheel-box. All the gearing in this 
secured to the outer side of the crab, and thus give facilities | current is switched off from the motor, the brake applies | motion is spur driven and machine cut, with the exception 
for their ready inspection and adjustment from the platforms. | itself antomatically, and without any attention whatever on | of the last wheels and pinions, which are slow moving. The 
A particular feature of this, and indeed of all the Vaughan | the part of the operator. A special arrangement is provided to | speed of the longitudinal traverse of the crane is 200ft. per 
electric cranes, is the adoption of motors designed to | permit of heavy loads being lowered with extreme accuracy. | minute. The crab consists of two double steel plate sides 
suit the crabs, in contradistinction to the usual method | Current is conveyed to the crane by two bare insulated copper | firmly stayed together, fitted throughout with steel axles and 
of constructing the crabs to suit the motors. The | wires stretched along the gantry, and collected therefrom in | shafts turned and polished, and mounted on four double 
four electro- motors are of the multi-polar tramway | the ordinary way by means of sliding contacts carried on a | flanged steel-tired runners. The travelling speed of the 
type, and are wound for an E.M.F. of 220, which is | bracket at the back of the operator’s cage. The girders | crab is 100ft. per minute. 
the Voltage | adopted by Sir W. G. Armstrong, Whitworth | are of double-web section, and built up of mild steel For the main hoisting two barrels are provided, one at each 
and Co., Limited. The speeds of the crab motors when | plates, angles, &c., and all strongly riveted together. They | end of the crab. These are operated simultaneously from the 
loaded are under 300 revolutions per minute. Though these | are capable of sustaining a load of 180 tons at their centres | large hoisting motor, and rotate in opposite directions. The 





comparatively slow speeds involve larger and more expensive 
machines, the advantages derivable—such as the longer life 
of the crane, the elimination of high-speed gear wheels, and 
the consequent smoother running, the quicker stopping and 
reversing powers—more than compensate for the increased 
Cost. Each motor is operated by its own independent con- 
troller, Specially designed and constructed by Messrs. Vaughan 


without permanent deflection, and are each 54ft. over all, | first reductions are through the agency of worms and worm 
| 4ft. deep at their terminations, and 6ft. deep at their centres. | wheels, and then through spur wheels and pinions to each 
| The top and bottom booms consist of two steel plates, each | barrel. Two positive speeds of hoisting are provided, the 
lft. Tin. wide, by jin. thick. The web plates are ,',in. thick, | necessary change wheels and clutch gear being operated from 
| and are stiffened by a liberal number of steel tees and | the platforms. The block and hook are carried on eight falls 
diaphragms. Steel bars 4in. wide and 3in. deep are secured | of 13in. steel wire rope, a special compensating arrangement 
| on the top flanges to form a track for the crab, The wheel- | being provided to ensure each strand carrying its due propor- 
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tion of the total load. The lifting barrels are of cast iron, 
with machine-cut right and left-hand grooves for the steel 
wire rope, thus distributing the load equally on each girder, 
and ensuring a true vertical lift. 
fitted to an extension of the main hoisting armature spindle, 
are cut entirely from the solid, and the gun-metal worm 
wheel rims are hobbed out to suit. In consequence of the 
comparatively high efficiency of this worm gearing, it was 
considered advisable to fit an automatic magnetic 
brake, as previously described, to prevent any possi- 
bility of the load taking charge of the motor. With 
the exception of the barrel wheels and pinions, the 
main and auxiliary hoisting gears are machine-cut, and 
the spur gearing in the cross traverse motion is also entirely 
machine cut, in accordance with Messrs. Vaughan’s standard 
practice. An auxiliary barrel for dealing rapidly with 
lighter loads up to 10 tons is embodied in the crab, and, 
being operated by a separate motor, is quite independent of 
the main hoist. The large block consists of four cast iron 
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sheaves carried on a steel gudgeon, which is attached to the 
crosshead by means of two side plates. The hook is of the 
anchor type, with hardened steel balls and plates under 


the head, to permit of the maximum load being freely | 
| offer great facilities for travelling long distances in a short 


revolved. The block for the auxiliary barrel is similar in 
design to the one for the main barrel, although the hook is 
of the ordinary S type. The total weight of the crane, when 


‘another member of the frame is secured a tank for storing 


The steel worms, which are | 





dealing with its maximum load, falls not far short of 250 | 


tons, and it has an actual span of 51ft. As illustrating the 
range of Vaughan and Son’s productions, it may be mentioned 
that the overhead electric travelling cranes of their make in 
operation at the Openshaw Works of Sir W. G. Armstrong, 
Whitworth and Co., Limited, vary in size from a3-ton “ high- 
speed” traveller to the 125-ton crane just described, and in 
spans from 27ft. to 73ft. 








THE CYCLE SHOWS. 


ALTHOUGH the annual exhibitions of cycles, motor-cars, 
and accessories, which are being held this year at the Agricul- 
tural Hall, Islington, and at the Crystal Palace, Sydenham, 
do not disclose any pre-eminent points of interest, it cannot 


be said that they are entirely featureless. As we pointed out | ™ - 
; " P One | tions causes the tube to expand into the recesses in 


last year, there is generally one predominant feature. 
year there is a boom in tires, the next year it is the “‘ free 


soon. This sort of thingis good for trade. The tire ques- 
tion seems to have been solved, for atime at any rate. There 
is nothing but the pneumatic left in the field. 
said that the public has taken kindly to the spring frame, and 


this accounts for the comparatively few machines so made coupling devices, by means of which two bicycles can. be 


which are on view this year. The free wheel, as was gener- 
ally anticipated, has “come to stay,” and is now to be seen 
on the stand of every exhibitor. Although many riders of 
experience were slow to take up the free wheel idea, it is 
generally, indeed almost invariably, preferred after being 
thoroughly tested. There is a tendency amongst makers this 
season towards reducing the weights of machines, and with 
this object the diamond frames have to undergo some modi- 
fication, notably the large diameter single tubes have given 
way to double tubes of much smaller diameter, some- 
what in the manner of the Dursley-Pedersen frame. 
There has, moreover, been a further lowering of prices all 
round, and a ten-guinea machine fitted with all the 
latest devices is quite “the usual thing.” The quality 
of the material and workmanship employed in these 
mounts leaves little to be desired. Perhaps the feature 
of the year is the motor bicycle. This form of mount, 
although not taking to the eye, appears likely to be fre- 
quently met with on the road next season. Most of the 
leading cycle makers have taken up the manufacture of 
motor bicycles, and it is quite obvious that they have much 
to Jearn—or perhaps unlearn—before a mechanically perfect 
machine will be produced. The prevailing idea at present 
amongst makers is to take the safety free-wheel bicycle and 
clamp to one of the members of the frame a petrol motor of 
about 14 brake horse-power. From the shaft of this power 


is transmitted by means of either a chain or belt toa 
pulley or large chain wheel secured to the rear wheel; to 





| 


wheel,” the third gives us the “ spring framed machines,” and | 


It cannot be | Working exhibit of machine tools by Alfred Herbert, Limited, 





the petrol—usually about a gallon—and hidden away as far 
as possible under the saddle is a storage battery for igniting 
the mixture of gases in the cylinder of the engine. No change 
gearing is provided. When the rider wishes to go slowly he 
must stop his motor and pedal “for dear life.” The weight 
of one of these machines is usually about 70 lb. to 80 lb. Of 
course, there is a startling array of levers and taps, which 
appears to fascinate the unwary purchaser and gives him 
the idea that he is getting a good deal for his £50 or 
so. Altogether the result is not so _ satisfactory 
looked at through the engineer's glasses. Makers would 
do well to discard some of the principles underlying the con- 
struction of the bicycle and build from the motor, or include 
it in their general scheme, as one or two firms have already 
done. Then smaller wheels than the standard bicycle wheels 
might be found advantageous, and give a more efficient ratio 
of gearing. With the type of motor for the purpose little 
fault can be found. Enthusiasts are not wanting who 
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maintain that the motor bicycle will eventually become as 
common on the roads as the ordinary bicycle is to-day. 
Although we are not disposed to agree with this glowing pre- 
diction, this form of machine, we must admit, does certainly 


space of time, with slight effort and with a minimum of 
expense, a gallon of petrol being roughly sufficient to carry 
a person close upon one hundred miles on fairly good roads, 
and we shall watch its development with some interest. 

One of the most interesting exhibits at either show is that 
of the Paradox Variable Gear Company, of Lincoln. This is 
shown at the Agricultural Hall, and we hope to give an 
illustrated description of it in an early issue. Although not 
exhibited in rideable form, a gigantic working model shows 
admirably the operation of the gear. By means of an ex- 
panding chain wheel of clever conception, and in which the 
number of teeth remains constant, a range of six gears is 
allowed, giving a total variation of about 30 per cent. in the 
gearing. Another interesting exhibit is that of the Birtwisle 
Hydraulic Jointing Syndicate, Limited, of Hulme, Man- 
chester. This firm is introducing anew method of expanding 
the frame tubes of bicycles into the lugs by means of 
hydraulic pressure without the necessity of brazing. The 
tool by which the process is carried out is extremely simple ; 
the pressure of the water being exerted equally in all direc- 


the lug. 

The National Show at Sydenham does not compare favour- 
ably with its predecessors, and would have assumed meagre 
proportions had it not been for the presence of an excellent 


of Coventry, and a number of motor cars. There is nothing 
which calls for special remark except several exhibits of 


secured side by side with cross ties, making a four-wheeled 
vehicle. Another form of coupler which appears to be receiv- 
ing attention is a towing device, by means of which another 
bicycle or a two-wheeled carriage can be attached to the 
saddle pillar of a bicycle. It is stated that the tandem 
bicycle is not so popular as formerly. Curiosities at either 
show are singularly few in number, and this probably 
accounts for the loss of a good deal of amusement which at 
one time formed an attractive feature in a visit to the shows. 
It is, however, satisfactory to know that many fallacious 
ideas which existed only a few years ago have been exploded. 








THE paper read by Mr. W. Gibbons Cox before the 
members of the Colonial Institute last Tuesday, on the ‘‘ Water 
Supply of Australia,” contains much interesting information. We 
learn from it that the total number of artesian bores in Queensland, 
including sub-artesian or non-flowing wells, is 839. Of these 6 per 
cent, only were made by the Government, The total segregate 
number of feet bored is 976,71ift., equal to nearly 185 miles 
There are fifty-nine bores over 3000ft. deep, ranging from 3005ft. 
to thedeepest, Bimerah, of 5045ft. ; some of the bores of less depth 
being over 4000ft. The continuous yield from 515 flowing bores is 
totalled at ,321,653,629 gallons per day. The estimated daily 
requirements of Brisbane, the capital city, with a — 
supplied with water, is 4,393,000 Por a so that some of the bores 
in the interior discharging through a 6in. pipe would meet this 
demand, and two-thirds of the total outflow would supply the daily 


THE GERMAN BATTLESHIP MECKLENBURG 





Tue launch of this vessel recently took place at Fate 
Works, Bredow, near Stettin. It is the fourth vessel 5 tig oan 
built for the German Government. The principal dimensions of t 
Mecklenburg are the following :—Length between the per; ’ 
diculars, 12000 m.; greatest width, 20°80 m.; depth from ent a6 
middle of upper deck, 12°97 m.; draught with complete equipme 
7 62 m.; Se be ih ke engine power, 13,600 indicated 

orse-power ; speed per hour, 174 knots ; weight of vesse] 
ttm . enee, 

The hull of the ship, which is built of the best German shipbuild 
ing steel, is divided by longitudinal and transverse bulkheads 
into numerous water-tight compartments, thus giving the Venn 
a great buoyancy in case of damage. The vital parts of the shi 
are protected by an armoured deck extending over te 
whole length of the vessel, and by an armoured belt runnj ; 
from stem to stern. The armour plates of the deck are a 
40 mm. thickness in the flat parts, and of 75 mm. thickness 
in the inclined parts. The armoured deck consists of two 
layers of plates, the inclined parts having an additional plate of 
35mm. thickness, The armoured belt varies from 225 mm, amid- 
ships to 100 mm, at stem and stern. The armour plates of the 
citadel and the casemates are 140mm. thick. The barbettes 
for the 24cm. guns have an armour of 250mm., the turrets for the 
commander an armour of 250 mm.andi40 mm. All the armoured 
plates are of hardened nickel steel. 

The armament consists of :—Four 24cm. quick-firing guns" 9 
40 calibres length, eighteen 15cm. quick-firing guns of 40 calibre 
length, twelve 8°8 cm, quick-firing guns of 40 calibres length 
twelve 3°7 cm. machine guns without shields, eight 8 mm. machine 
rifles. The four 24cm. quick-firers are placed in pairs in revolyj 
turrets at the bow ani the stern of the vessel. Of the eighteen 
15cm. quick-firers ten are placed in the battery casements on deck 
four in the casemate on upper deck, und four in revolving turrets, 
The 8°8 cm. - are all placed on the upper deck and are protected 
by steel shields. Of thetwelve 3'7 cm. machine guns two are placed 
in the main top, two in the fore top, four on the upper bridge, and 
four on the upper deck. Of the 8°8mm. machine guns, two are 
placed in each top and the others on deck. For the transport 0 
the ammunition to the various guns lifts have been provided, 
The vessel has also five torpedo tubes, all under water. One js 
built in the bow and the others are arranged along the sides, 

The Mecklenburg carries two masts, they have large fighting 
tops and long spars, signal yards, and semaphores. A winding 
staircase leads up the inside of the masts from the battery to the 
tops. The Mecklenburg carries the following boats :—Two steam 
launches, 16m. and 10 m. long; and ten rowing boats, from 
3°6m. to 14m. in length; two steam cranes are provided for 
hoisting the boats. The crew consists of 700 men, for which lofty 
and well ventilated quarters have been provided ; these are heated 
by steam, and lighted by electricity. Two steam dynamos of 
45,000 and 70,000 watts supply the power for the lighting of the 
vessel, the power station, and for five search-lights. 

Part of the auxiliary engines, such as steering apparatus, wind. 
lasses, boat-lifting gear, pumps, &c., are driven by steam, but the 
ammunition lifts, arrangement for filling turrets, coal hoists, 
ventilators, refrigerator, and workshop are driven by electricity, 
The use of wood throughout the ship for decks, &c., has been cut 
down to the smallest possible limits, thus reducing the danger of 
fire in battle. All decks are therefore of steel, and only some parts 
are planked with wood, all other parts of the deck are covered with 
linoleum. A very small part of the furniture is made of wood, 
the greater part is constructed of steel. The coal bunkers hold 
1000 tons, but the normal quantity carried will be 650 tons. 

The vessel is propelled by three triple-expansion engines, each 
driving a bronze propeller. The two side propellers have three 
blades, the centre one four blades. The three engines will develop 
13,600 indicated horse-power, giving the vessel a speed of 174 knots 
perhour. The steam is raised in sixteen Schulz-Thornycroft water- 
tube boilers of the latest construction, and six cylindrical boilers, 
All engines and boilers are constructed and built by the Vulcan 
Works, and are fitted up with all modern requirements. The 
boilers work under a pressure of 13°5 atmospheres. The stokeholds 
can be put under pressure by special ventilating machines ; the 
engine rooms will also be well ventilated. The vessel is fitted 
throughout with the latest mechanical contrivances, 








LAUNCHES AND TRIAL TRIPS. 


LaDy MILDRED; built by, Blyth Shipbuilding Company, 
Limited ; dimensions, 296ft. long, 43jft. beam ; constructed by, 
— Marine Engineering Company ; launch, November 

4th. 

MERITSA, cargo steamer ; built by, Londonderry Shipbuilding 
and Engineering Company, Londonderry ; to the order of, Mr. &. 
L. Premuda, Trieste ; dimensions, 365ft. by 46ft. 104in., by 25ft.; 
to carry, 6200 tons deadweight ; engines, triple-expansion, 24}in., 
ay and 67in., by 45in., pressure 180 lb.; launch, November 

th. 

EDALE, single deck steamer ; built by, R. Craggs and Sons, ‘Tees 
Dockyard ; to the order of, the Dale Steamship Company, Limited, 
Bristo] ; to carry, 5200 tons deadweight; engines, triple-expan- 
sion, 24in., 38in., 64in., by 42in., pressure 160 1b.; trial trip, 
November 19th. 

Foxton HALt, finely modelled screw steamer ; built by, Joseph 
L. Thompson and Sons, Limited ; to the order of, C. G. Dunn and 
Co., Liverpool; dimensions, 381ft. 6in., 49ft. 6in., and depth 
29ft. 64in.; engines, triple-expansion, 26in., 44in., 72in., by 48in. 
stroke, pressure 180 lb.; constructed by, North-Eastern Marine 
Engineering Company, Limited ; launch, November 20th. 

ALBA, single-deck type of steamer ; built by, Northumberland 
Shipbuilding Company, Limited, Howden-on-Tyne ; to the order 
of, the English and American Shipping Company ; dimensions, 
364ft. by 47ft. 3in. by 28ft. 3in.; to carry, 6150 tons deadweight ; 
engines, triple-expansion, 24in., 40in., and 66in., by 4Sin., pressure 
160 lb.; constructed by, Wallsend Slipway and Engineering Com- 
pany, Limited ; 114 knots were obtained ; trial trip, November 
20th. 





HERMAN LERCHE, steel screw steamer; built by, Ropner and 
Son, Stockton-on-Tees ; to the order of, Sir Christopher Iurness ; 
dimensions, 336ft., 48ft., by 24ft. 3in.; to carry, 5200 tons dead- 
weight ; engines, triple-expansion, 24in., 38in., 64in., by 42in., 
— 160 lb.; constructed by, Richardsons, Westgarth and Co., 

imited, Middlesbrough ; launch, November 26th. 

HEATHGLEN, steel screw steamer ; built by, Craig, Taylor and 
Co., Thornaby-on-Tees ; to the order of, Messrs. Deas, Foster and 
Co.; dimensions, 372ft., 48ft., by 30ft. llin.; to carry, 7000 tons 
deadweight ; engines, triple-expansion, 25in., 42in., 68in., by 48in., 
pressure, 180 lb.; constructed by, North-Eastern Marine Engineer- 
ing Company ; launch, November 26th, 

HALLAND, twin-screw tug ; built by, Allsup and Co., Limited, 
Preston ; to the order of, London and India Docks Company ; 
dimensions, 90ft., 21ft., and 12ft. deep ; engines, compound surface 
condensing, 19in., 40in., by 24in., pressure 120 lb.; launch, 
recently, 

THE AKATSUKI, the seventh torpedo boat destroyer built by 
Yarrow and Co., Poplar, for the Imperial Japanese Govern- 
ment—six of which have already made the voyage to Japan under 
their own steam in perfect safety—passed ie officia] trial on 
Thursday, the 21st inst., when the contract speed of 31 knots was 
easily obtained with a mean air pressure in the stokehold of 1°3in. 
This destroyer was launched from the Yarrow Yard on Wednes- 





needs of London itself, 


day, the 13th inst., being eight days prior to the official trial. 
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LETTERS TO THE EDITOR. 
(We do not hold ourselves a the opinions of our 





EXPERIMENTS ON CYLINDER LUBRICATION, 


1, —During the course of a series of experiments on the 
machinery of steam motor cars, the question of what oil to 
employ for the lubrication of the cylinders came up for decision. 
After writing to many makers, I decided that the only course 
pen was to make a series of tests myself. The results, which are 
siven below, may be of interest. : ; 

Before going into the matter further I wish to make one dis- 
claimer. I do not pretend that the tests indicate which oil is the 
best for lubricating purposes. All that the tests show is that 
certain oils resist heat under certain circumstances better than 
others, and this should be carefully borne in mind when consider- 
ing what follows. ’ ; 

Of course, the only really satisfactory method of testing a 
cylinder oil is to set aside two identical engines running side by 
side under the same load, and to run them with the different oils 
to be tested, whilst carefully noting the behaviour of the engines. 
O>viously this must be a very tedious and expensive process, and, 
though I may possibly undertake it in the future, for the present 
it is out of the question. Short of such a test I believe that any 
more or less cursory trial of different oils in one engine is worse 
than useless. Slight changes in the steam temperature or load 
may make all the difference, and further, much depends on the 
‘fect on the cylinders, which a short trial will not indicate. Con- 
sidering all this, I came to the conclusion that the only thing to do 
was to devise some form of test which would give at least some 
information of comparative value, and I determined to expose the 
samples tested for prolonged periods to temperatures between 800 
and 1000 deg. Fah. in tin-plate dishes, and to note the loss of 
weizht and the appearance of the residue. I have considered it 
inexpedient to publish the makers’ names, except in the cases of 
the two oils which came out best in the two classes, but anyone 
interested can have the name of the maker of any of the other oils 
in confidence on —- to me by post. 

Cylinder oils fall into two classes:—(a) The dark, heavy oils, 
usually known as ‘‘natural,” which are nearly black in colour; and 
(4) charcoal filtered oils, which look green when viewed by reflected 
liyht, but brown when a thin film on a sheet of glass is held be- 
tween the eye and the source of light. 

The mode of procedure was as follows :—A tin dish about 3in. 
diameter was weighed, the inaccuracy not exceeding one-sixteenth 
of a pennyweight ; and into this was poured a measured quantity of 
the oil to be tested, usually about 4 0z. The whole was then 
weighed again, and placed on a sheet of jin. iron plate overa 
Bunsen burner. The temperature of this plate just melted zinc, 
but not much more than that—the plate being black, except in total 
darkness, when it was seen to be just red. I estimate the tempe- 
rature at between 900 and 1000 deg. Fah. 

At the end of thirty minutes—in the case of the majority of the 
oils—the dish and oil were weighed, and again at the end of three 
hours, when the residue was bottled. Another similar sample was 
then treated to the same heat for 21 hours, and the residue 
weighed and kept—dish and all. I am sending all the samples 
thus produced, together with samples of the original oil, to you, 
in order that you may confirm or criticise my remarks. 

The various samples were all treated at the same time of day to 
ensure the same gas pressure and temperature. 





Charcoal filtered oils. Dark natural oils. 
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{30min. 8hrs | 2lhrs 30min. 38hrs. 21 hrs. 
Af | 12 82 | (40 Ad not taken 6-4 8-3 
Bs | — 44 43 Bd 2-6 10-6 not taken 
Cf | 9 54 | S61 Cd 4 17 42 
7 il 6S 60 60} Dd 4h 20 24 





Sample A/ is Price’s Patent Candle Company’s Sherwood valve 
oil—filtered oil about the consistency of thin vaseline. Sample A¢/ 
is the H. Wells Oil Company’s dark superheated cylinder oil—a 
natural oil, quite fluid, but nearly black. Sample Bd is Price’s 
Belmont cylinder oil—dark and nearly black, but quite fiuid. 
Sample Bf is the H. Wells Company’s Superb. This is a thin oil 
suitable for crank chambers, and is, perhaps, somewhat unfairly 
compared with a much thicker filtered oil, with which, however, 
it compares favourably. 

Of the dark oils tested thereforethe Henry Wells Oil Company’s 
dark superheated cylinder oil showed the best heat-resisting 
properties, whilst of the filtered oils Price’s Sherwood was best. 

All the oils tested possessed distinct lubricating properties at 
the end of three hours’ treatment, but very few were worth any- 
thing at the end of 12, whilst only sample Ad was still quite fluid 
and unskinned over at the end of 18 hours. The residue at the 
end of 21 hours was much the same, when cold in all cases con- 
sisting of a quantity of thick elastic pitchy stuff; the residue at 
the end of three hours was solid at normal temperatures, but 
quite fluid at test temperature. 

Mr. D, J. Smith, motor engineer, has told me in private corre- 
spondence, which I have his permission to publish, that his test, 
the results of which he published in a letter to THE ENGINEER 
some time since, were obtained as follows : 

An engine was set running with steam superheated to about 
1/00 Fah.—very near the melting point of brass—-and a sample of 
the oil to be tested was then fed into the cylinder in the ordinary 
way. A sheet of tin-plate was held opposite the exhaust, and the 
character of the oil after passing through this fiery ordeal noted. 
He says that the Vacuum Oil Company’s ‘‘ Hecla” was the only 
oil which came through as oil, all the rest coming out as dust or 
flake carbon. A note on the lubricating properties of this dust 
would be most interesting. Mr. Smith goes on to say that the 
superheat fell constantly through each experiment, and it has 
occurred to me that possibly an error may have crept into the 
results, which do not quite agree with my own, the superheat not 
being quite so high in all cases as was supposed. I do not know 
what means Mr, Smith employed to measure the temperature, nor 
how many experiments were tried with each sample. Perhaps he 
will be good enough to say. 

The above test is certainly more practical than my own, but 
does not lend itself to the tabulation of results. At the same 
time, the superheat was so enormously in excess of what would be 
likely to be used in the general run of engineering that the values 
of the results are to a considerable extent discounted. They are, 
however, of = interest to users of Serpollet, and similar steam 
cars where the boiler coils are usually red hot at all times. 

Personally, I am not altogether taken with the idea of working 
steam ome with this ‘‘ Breath of Eblis.” 

The following experiments on the feeding of cylinder oils give 

results which are very surprising, and which, if applicable in all 
cases, are of very great importance. The more important result 
was obtained accidentally whilst conducting a series of experiments 
on the rate of feed of a Roscoe-type lubricator. The Roscoe 
lubricator was home-made from gas fittings as per sketch, and 
worked very well indeed. 
_ Referring to Fig. 1, A is a 6in. length of jin. steam pipe screwed 
into a reducing socket D C, said reducing socket being fitted with 
a drain cock, The upper end of A is screwed into the steam tee 
ST, fitted with a plug P at its upper end, and diminished down 
to fin, steam size at Q, where it communicated by a length of Hin. 
steam pipe Q to the main steam pipe S P. The pipe Q had a slight 
fall towards the steam pipe, so that it did not act as part of the 
condenser of the lubricator. The condenser consisted of the upper 
part of the tee S T only, 





Steam was generated by turning;water from the town mains at 
55 lb. ag square inch into a coil of steel tube over an oil burner, 
and the resulting steam was discharged into the atmosphere 
through a steam cap Y, Fig. 2, having a small hole in it at the 
middle of the end Z. This steam cap was loosely screwed, and 
leaked slightly at W. This leak was no‘hing in the least consider- 

















able, and at the ontside did not amount to 10 percent. of the steam 

assing through Z. The interesting point is, that with Price's 
Sherwood valve oil—fiash point about 500 Fah.—which was the oil 
used, being fed into the steam pipe at the rate of fifteen drops per 
minute, not a single drop passed through the end of the nipple at 
Z, all passing through the leak at W. The accuracy of this obser- 
vation was abundantly clear, but to make assurance doubly sure, a 
piece of tube V was fitted over the end of the cap Y, and the end 
of it turned into a bucket of water. Nothing but the merest trace 
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Fig.2 


of oil was visible, the oil passing all the time at normal rate through 
W. The steam was superheated to from 600 to 700 in the boiler, 
and was nearly invisible—not quite so—from the nipple. 

If this peculiarity isa property of all oils, itis one of the highest 
importance in the designing of steam engines, for it is clear 
in the light of this result that if a two-cylinder steam engine is 
lubricated by the introduction of oil in the steam pipe, all this oil 
may, and probably will, find its way to gne end of one cylinder 
only, 

The vertical distance between Z and W was only }in., and the 
oil was frothing when it came from W, as oil in a steam lubricator 
usually does. Whether the same results would be obtained with 
saturated steam or not I do not know. 

If some one happens to have a double-cylinder engine on the 
test-stand at any time, and will take the trouble to collect the 
exhaust from each cylinder, and, if possible, each end of each 
cylinder separately, and note the distribution cf oil, I am sure 
that the results would be of great interest. 

The lubricator described, when working with superheated 
steam, delivered 15 drops of oil per minute—about 8000 drops to 
the pint. 

A bunch of rags was then wrapped round the upper part P, 
Fig. 1, and the feed fell to four drops a minute, the decrease being 
due, of course, to the decreased condensation. 

This gives a handy method of regulating the feed of 2 Roscoe 
lubricator. If a tin-plate cap lined with asbestos be arranged to 
slide stiffly over the top of the lubricator, the feed could be regu- 
lated to a nicety by moving the cap up and down. 

The feeding of aig age to cylinders is not as easy as it appears. 
As pointed out by Mr. Smith some time ago, graphite is apt to 
stop where it is put. It must be remembered that, as a rule, the 
velocity of steam in a steam pipe is not nearly enough to carry 
graphite in suspension even, when dry, and_graphite in a steam 
pipe is usually wet with either water or oil. 

The Lunken Valve Company, of London, makes a sight-feed 
graphite feeder which will feed flake graphite well and visibly, and 
is capable of regulation. TheJonly graphite I have tried this 
lubricator with is Dixon’s Flake, which is in the form of thin 
scales, or flakes perhaps, a thirty-second of an inch square, and 
with this it worked well with superheated steam. 

The following lubricator works well with flake graphite, and is 

easily and cheaply made. Fig. 3 ; take 

a jin. to jin, reducing socket and chase 

/ atnread round B. Screw apiece of Zin. 

‘ rod C into it, and bring the rod toa point 

at D. Bore a three-sixteenth hole from 

E to F and a one-sixteenth hole from D 
to F to meet the ther hole. 

To the reducing socket A screw another 
reducing socket H by the nipple G, and 
fit a plug to I. 

This lubricator is screwed into the 
steam pipe or cylinder cover by the 
thread B, and is filled with flake graphite 
at I, As soon as steam is turned on it 
feeds regularly. The only two graphites 
tried were Dixon’s flake and fine. The 
former was the only onewhich would 
feed. Iam inclined to think thata flake 
graphite is essential for this class of 
lubricator ; the only brand which I have 
ctually tried is Dixon’s, 

Fig. 4 shows the arrangement used 
to note the feeding of graphite. Steam 
is supplied at B and delivered from the 
hole U, The lubricator is screwed into 
A. Both the lubricators described fed 
in sputters atintervals. This could be 
noted both by the sound—which was 
like that produced by a little water jin the steam—and by 





Graphite mixed with oil in a cylinder lubricator soon chokes 
the lubricator, and water will not sink through either graphite 
alone or a mixture of graphite and oi), so that neither pure or 
mixed graphite can be fed from a displacement lubricator, such as 

oes, I have never tried feeding a mixture from the lubricator 
described in Fig. 3. 

Before closing it will be well to emphasise the necessity for the 
very utmost care in the selection of a graphite for cylinder lu rica- 
tior. Graphite as found in Nature is, practically speaking, never 
pure, and should the im- 
purities be of the nature of 
emery, sand, or grit, gener- 
ally, the result can be well 
imagined. 

I do not hold a brief for 
Dixon’s people, but as far as 
I know they are the only 
people who have made a 
special study of graphite for 
lubricating purposes, and as I 
stated in a letter to THE 
ENGINEER some time ago, I 
had some of this examined by 
burning off the carbon in a 
muffle. The chemist reported 
that the residue, which was 
not very much, seemed to be 
taica. Now, as mica is a good 
cylinder lubricant itself when 
carefully prepared, it stands 
to reason that the above 
brand of graphite can be con- 
sidered good for lubrication. 

1 have never actually tried 

Cc comparative experiments on 
graphite for cylinder lubrica- 
tion, but on one occasion 

whilst tryinz patent mica grease on a journal, I found that by 
adding graphite the friction was greatly increased. This is, 
perhaps, scarcely a fair test, as the grease, of course, thickened 
considerably, and had to be thinned down again with lard oil, 
so that the whole nature of the lubricant was changed. 

Mr. Smith, in a former letter, said that he had tried graphite in 
a cylinder, and found that it abraded the metal badly. It would 
be very interesting if he would tell us how this graphite was 
obtained. If he will be good enough to send me a sample I shall 
be happy to have it examined. J.S. V. BickFoRD. 
Camborne, November 7th. 








FOREIGN COMPETITION IN THE IRON AND ENGINEERING 
TRADES, 


Sir,—I have read the articles and letters in the Times, in which 
the writers point out the advantages possessed by our American 
competitors in the iron, steel, and engineering trades, with regard 
to the immensely greater use of which they avail themselves of 
labour-saving appliances in the mechanical manipulation of 
materials. As I pointed out in a letter published in THE ENGINEER 
in January of this year, the writers in our British newspapers who 
point to the more general adoption of labour-saving appliances in 
all industries in America, assume this is due to the greater skill of 
mechanical engineers in America to invent and supply these 
appliances. This is not so, as I clearly showed in the letter I have 
mentioned. A great many of the articlesand letters published in the 
Times have been far too much ‘‘ general impressions” of American 
methods, and manufacturers of machinery in England have, as I 
have over and over again protested, had often just cause to com- 
plain of the undue prominence given in British daily newspapers to 
the alleged superior skill and ingenuity of American over British 
engineers and millwrights. We do not want the ‘‘general 
impressions ” of America’s vast industries, and ‘‘ American manu- 
facturing methods” by a British shipbuilder, cotton-spinner, boiler- 
maker, or legislator, after a holiday run over an almost illimitable 
country, but the details of particular practice of production in each 
industry, by competent representatives of the respective industries ; 
so that we may get at bottom facts, which alone can make it 
possible for a just and informing comparison of the machinery and 
methods of manufacture prevailing in America and Great Britain. 
American visitors to this country do not bother about “general 
impression.” No; they, Yankee like, confine themselves to 
obtaining details of the machinery and methods of the industry in 
which they are specially interested, and return home to profit by 
the adoption of the appliances, after having satisfied themselves 
that British manufacturers still retain the lead. 

We have had enough of ‘‘general impressions” by ‘‘ general 
contributors,” most of which are of little value to manufacturers 
in this age of specialisation ; therefore let us have specific details 
of the superiority or inferiority of the methods of manufacture in 
use in the various and special competitive industries in America 
and in this country. Only in the manufacture of crude iron are 
our works sadly behind American practice, and the defects, 
particularly in the Midland districts, are :—(1) Obsolete methods of 
handling the raw materials ; (2) an entire absence of labour-saving 
machinery to deal with the pig iron as it runs from the furnaces ; 
(3) the non-adoption of methods to convert the waste gases into use- 
ful and valuable products ; and (4) ornamental directors. 

(1) The completeness and efficiency of mechanical conveyors and 
elevators automatically to manipulate the materials and fill the 
furnaces in America are all that the ingenuity of the skilled and 
resourceful makers of these labour-saving appliances can make 
them, but euch appliances at British ironworks are conspicuous by 
their absence. Equal skill and resource exists in England to make 
and supply these labour-saving appliances. It is the failure of the 
ironmasters to take advantage of the skill and resource of British 
engineers that accounts for our departing iron trade. The 
methods of conveying, mixing, and elevating the assortment of 
materials to blast furnaces in America is perfect, compared with 
the obsolete system, or rather lack of any efficient mechanical 
system, in the Midlands. 

(2) The automatic method of manipulating the molten metal as 
it runs from the furnaces at American ironworks till it is delivered 
in the well-known ‘‘pig” form into wagons. Even non-technical 
natives of the Midlands are familiar with the methods of running 
the metal from the furnaces into the “‘ grooves” formed in the sand. 
They have also seen the ‘“‘regiments of strong men” lifting the 
‘* pigs” from the sand, and wheeling great loads to the store heap, 
or into wagons. The hand labour is laborious and expensive. 
Contrast this with the mechanical casting machines in America. 
The molten metal runsinto a revolving receptacle called a ‘‘pourer,” 
which deposits automatically the necessary quantity to form a “pig ” 
into moulds, which are suspended on two chains on the conveyor 
principle, which are moved at the speed desirable to allow each of 
the moulds as they pass the ‘‘pourer” to obtain the liquid iron for 
a complete and uniform size of ‘‘ pig.” The iron as it is conveyed 
in these moulds at a slow speed for about 100ft. become solidified, 
and the moulds as they pass over the end wheel deposit the “‘pigs” 
into a cooling tank, in the bottom of which an endless steel plate 
conveyor is arranged to carry the ‘‘ pigs” through this cooling tank, 
then up a height sufficient to allow the cooled ‘“‘pigs” to slide 
down a shoot into a wagon. It may be interesting to state that 
this huge conveyor and combined mechanical pig iron casting 
machine is on the same principle as the first conveyor ever made, 
namely, that by Boulton, Wattand Murdock, at theclassicSoho Works, 
Birmingham, the only difference being that the world-renowned Bir- 
mingham firm fixed iron plates between two endless chains to carry 
pieces of laminated metal from one part of their works to the stamp- 





holding a blackboard under the nozzle C when the feed could be 





seen. 


ing machinery in another part of the buildings ; and the mechanical 
casting sr is made of moulds carried in a similar way between 
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two endless chains to convey the liquid iron from the furnaces, and 
deposit it finished “‘ pigs” in the wagons. It may also be interest- 
ing to observe, further, how history repeats itself, as this combined 
conveyor and automatic pig iron casting machine is being made at 
an engineering works within sight of the Soho Works, where the 
first mechanical conveyor was made in 1788. Can our ironmasters 
with their ‘“‘regiments of strong men” handling and barrowing the 


pigs to yard or wagons hope successfully to compete against 
the — of these combined mschanical casting and conveying 
machines ! 


Lat me now deal with (3): the non-adoption in the Midlands of 
methods to convert waste gases from furnaces into useful and 
valuable products. The district between Birmingham and Wolver- 
hampton is called the ‘Black Country” ; it does look the ‘‘ Black 
Country” as you pass through it in a train by day, and it certainly 
is the “light ” country by night. In other districts the belching 
flames, full of unconsumed gases, are intercepted and utilised for 
generating steam or the making of various useful chemicals. Why 
all this waste in the Midlands! (4) Next, ornamental directors. 
This scandal of, and deadweight on British trade, is not contined 
to the Midlands or the iron trade, but it is believed the iron 
industries of Birmingham and neighbourhood are heavier handi- 
capped in this respect than any other district in England. Not 
only is this so ‘“‘numerically,” but “‘incompetently.” A large 
board is lumbersome and cumbersome, even if all the members are 
capable men; how much more it must be so if the majority of the 
members are either “ guinea-pigs” or ‘‘dead-heads.” The crude 
iron trade being in a worse position than any other industry in the 
Midlands, I wish to put on record my ideal of a board of directors, 
to supervise an iron-producing establishment. The board should 
be limited to five members at most, namely, a chairman and 
managing director and three other directors. These, with a 
secretary, works manager, chief mechanic, and foremen of depart- 
ments, are surely a large enough tax on, or charge for the super- 
vision of capital and labourinan ironworks. The foregoing indicates 
the quantity ; let me now specify the quality. The chairman 
should be a man of reputed sound financial methods, large general 
grasp of the commercial side of the business, and an advocate of 
well-paid officials, which is ever the surest way to ensure steady, 
satisfactory dividends for the shareholders. 

The managing director must be a man who has a thorough know- 
ledge of both the manufacturing and commercial departments of 
the business ; without that no manufacturing business can be the 
success it should be, With a managing director possessing these 
qualifications, and a hard-working secretary, the success of a 
business is assured, as all the other officials will, under two such 
officers, know and perform their duties satisfactorily. With regard 
to the remaining directors of an ideal board for an ironworks, one 
should be a skilled mechanical engineer, the creator or head of a 
successful engineering works ; the second, a successful chief of a 
works belonging to one of the industries allied to the iron trade ; 
and the third, a man of all round business capacity, with an 
intimate knowledge of the working of the Limited Liability Acts. 

The foregoing, with a non-combative costs-hating solicitor, and 
above all a capable auditor, would be enough supervision and 
management for any ironworks; and any ironworks with such 
supervision and management could not fail to be successful in every 
respect. GILBERT LITTLE, 

Smethwick, November 26th. 





GOVERNMENT INTERFERENCE WITH TRADE. 


Sir,—I have read with great interest the article in your issue of 
November 22ad on Government interference with trade. I quite 
agree with your views on the subject, and I am afraid that unless 
something can be done to arouse public opinion in the matter 
irreparable harm will be done to many of the manufacturers of this 
country. I will give youan account of my recent experience. 

In 1899 I purchased a freehold pottery, which was adjacent to 
my own works, from an old friend of mine who had carried the 
business on for over forty years, and was wishing to retire. I knew 
that for some years the profits had not been good, but as I could do 
repairs to the machinery, and introduce the economy which he was 
unable to do, I decided to give the thing a trial. I made salt- 
glazed stoneware, so there was no question of lead glaze, but I had 
not been going for a week before I had a notice from the District 
Council re smoke. I wrote at once, saying I would do all in my 
power to reduce it, but that I could not prevent it altogether. As 
a matter of fact, the kilns were all modern ones, connected to high 
chimney shafts on the down-draught principle, but coal was burnt 
to raise steam in the boilers ; this was at once discontinued. I was 
still obliged to burn coal in the kilns, but the firing was very care- 
fully looked after, and very little smoke was made. 

[ was allowed to go on for a few months, and then received 
another communication from the District Council threatening to 
summons me forsmoke. I wrote to them again, pointing out that 
I had done all that was possible, and further, that if the ground on 
which the pottery stood was covered with private dwellings, the 
smoke coming from them would exceed the amount from the kiln 
shafts. I was then left alone again for about a year. After this 
an inspector called on me and again threatened legal proceedings. 
I asked him what I was to do to prevent smoke—it was admitted 
that I had reduced it and did not make as much as my pre- 
decessor. He suggested the use of a patent fire-bar, which I 
pointed out was not applicable to kilns, even if it was a success in 
steam boilers, which I very much doubted, but he knew of nothing 
else, and said that I must ‘‘ abate the nuisance.” I told him that 
the only way to do this effectively was to discharge the men and 
close the works. Soon after this I saw that in the near future I 
should have to lay out a considerable sum in repairs and im- 
provements to carry on the business satisfactorily ; this was 
quite apart from any question of smoke, but it became a 
serious question if it would be wise under the circumstances to 
sink more capital in improvements which would be practically 
unrealisable in the event of a stoppage, as they largely consisted 
of brickwork and fixtures which would sell for next to nothing if 
they were pulled down. After careful thought, and on taking 
into account the risks run by an employer under the Workmen’s 
Compensation Act, and the fact that under the existing laws I 
might at any time find myself obliged to appear at the police- 
court to answer to the charge of allowing smoke to issue from a 
chimney in such quantities as to become a nuisance, and be fined 


now occurring in the smoke-box, particularly how many new 
changes can be added ‘‘ without increasing the present number.” 
I may say that it is not usual to make the diameter of the stepped 
cone pipe as small as that of the ordinary pipe. As to battle plates, 
every obstacle placed in the path of the gases between the fire-box 
and the chimney must be accompanied by a sharper blast—if the 
boiler is to steam freely—which will defeat the object in view. 

Then as to equality of vacuum, Mr. Cotton tries to tie us to the 
differences shown at the lowest points, but these, though enough 
to show that differences do exist even there, are not much to the 
present point, as the maximum readings, that is, those obtained on 
inclines where fire would probably be thrown, alone bear on this 
discussion, and when we consider the gradients on which these 
differences are shown, it is hard to see how they could only momen- 
tarily exist. The object in taking readings in the centre of the 
vortex blast pipe was to show its influence on the draught in the 
lower tubes. For the other particulars which Mr. Cotton seems to 
doubt, I must refer him to the published records of the blast pipe, 
as also the vortex pipe tried on the Waterford and Limerick Rail- 
way, or Mr. Jones’s patent blast pipe. As to the various blast 
pipes being inefficient vacuum formers, nothing is more 
easily tested than by applying the principle to water ejectors. 

Mr. Cotton’s whole theory as to temperatures is upset by the fact 
of very great differences in wear, temperature, and deposit occur- 
ring in horizontal lines of tubes and tube plates, so he must now guess 

ain. 
io to the stepped cone pipe, Mr. Cotton, unconsciously 
perhaps, advocates the reduction of smoke-box vacuum as a means 
of preventing fire throwing, and if it is possible to check it by 
lowering vacuum with the stepped cone pipe, why not with the 
ordinary pipe. 

It should not be forgotten that the three main points in Mr. 
Weatherburn’s article are :—(a) Reduce the smoke-box vacuum to 
the lowest point consistent with the free steaming of the engine ; 
(5) enlarge the tube diameter to highest possible point to prevent 
the pistons Leing battled by ahigh back pressure necessary todrag the 
gases through, if the tubes are too small ; (c) by these means, and 
by careful firing, the gas velocity will be so lowered as to prevent 
dangerous ignited particles from being projected through the 
chimney, and render spark arresters only necessary for very inferior 
qualities of coal. Then why trouble us with elementary text-book 
formu), or abortive attempts to read U gauges’? The engineman 
will soon inform us if his boiler will not steam, and the veriest tyro 
can tell if fire is ejected. 

Much theory might be written by discarding practice, experience, 
and experiments, and attempting to discredit it ; also by leaving 
out the ‘‘ very strange” phenomena it might be simplified, but of 
the value of such theory | need not speak. JAMES BAXTER, 

London, November 26th. 








Sir,—The reason as it seems to me why locomotives throw such 
a quantity of fire while running is not so much the blast as the 
break in it. Having ridden on the footplate of several classes of 
locomotives and watched the result from the exhaust, it seems to 
me that the action produced in the fire-box is like a succession of 
blows, which have a tendency fairly to shake the fire to pieces, 
carrying a quantity through the tubes, and consequently not 
getting the best results out of the fire. The remedy I suggest— 
whether practical or not I cannot say—is to turn the exhaust out 
of the smoke-box, and to work theengine by a current of hot air up a 
blast pipe in much the same manner as the steam leaves the engine 
at present. I think a circular fan geared on to the leading wheels 
by a friction gear, and the air passed from the fan through a pipe 
round the inside of smoke-box before taking the upward journey, 
would make the air hot enough, and would have the same result as 
the steam as regards the fire without the jumping action as pro- 
duced at present. Regarding the exhaust steam, it could be turned 
into the tank, and so warm the feed-water, or heat the carriages, 
or, in fact, anything that was found advisable. It does not seem 
that it would entail much alteration in the present system of loco- 
motive building, and the expense could not be greatly increased, 
while the results—if as I think—ought to more than pay for any 
extra wear and tear. I hope you will be able to follow my rather 
vague description. J. C, Watson, 

Reuied November 25th. 





THE METRIC SYSTEM. 


Str,—The letter of ‘‘An Estimating Clerk” somehow brought to 
mind a snatch of rhyme I heard someone repeating one day years 
ago. It runs:— 

** Without the means of knowing right from wrong, 
They always are clear, decisive, strong, 
While others toil with philosophic force 
To find conclusions most remote ; 
Their nimble nonsense takes a shorter course, 
Flings conclusion at your head, 
And in a word "— 
My memory fails, so let us turn to the letter. 

Your correspondent affirms that the English are supremely bad 
arithmeticians ; engineers he especially mentions, and yet he says 
that their system of weights, measures, &c., are the best in the 
world. If he follows out the old saying, ‘‘bad workmen, bad 
tools,” the conclusion to be drawn from his first statement is that 
the system is bad. That it is bad everyone admits, just as they 
admit that fire is hot, ice is cold, the only point for consideration 
being whether the outlay required to change the systems would be 
sufficiently compensated for by the increased efficiency thus 
attained. 

Already where opportunity has occurred, or necessity com- 
manded, engineers have employed the decimal system in surveying, 
levelling, delicate measurements, electrical work, and many other 
cases in which the disjointed double-barrel methoc of common use 
becomes too clumsy and inefficient to be of service. 

The manipulation of decimals is no whit more difficult than 
what is known as — addition, subtraction, multiplication, and 
division, being simply an extension of the principle. Having 
decided on the degree of accuracy you require—as is done in the 
ordinary way, perhaps, without thinking—it is simply necessary to 
work to the second or third place of decimals, or whatever is 
required, 

Practice, I would remind ‘An Estimating Clerk,” is simply a 
ing device that has been invented to make up for the defici- 








for an offence which I could not prevent, I reluctantly decided 
to close the works, which has now been done, 

I might add that I supplied my own and neighbouring District 
Councils with sanitary pottery goods, and was recently asked to 
tender for a year’s supply, but pointed out that under existing cir- 
cumstances I was unable to tender, as I might be unable to fulfil 
the contract. As a fact, I know that the goods are now being 
obtained from a works in another district, where, perhaps, the 
Council is not so hard on its ratepayers. 

Probably my experience is the same as many others. It cer- 
tainly does not induce people to spend their time and invest their 
money in manufacturing concerns which are so harassed by im- 
possible requirements of the authorities, and where the profit is 
small, AN ENGLISH MANUFACTURER, 





FIRE THROWING FROM LOCOMOTIVES. 


Sir,—Mr. Cotton now seeks to prove his theories by extracts 
from his previous letters—after the manner of Euclid—but when 
we consider some of his calculations and suggestions, he must 
forgive me if I ask for other confirmation. 

He entirely misses my point as to the stepped cone or petticoat 
blast pipe, which is, that although no sparks or fire can be shot 
straight into the jet, the change of direction which they have to 
undergo does not prevent them being passed through the chimney. 
1 would like to hear more fully of the many changes of direction 





encies of our stupid system of weights, measures, and money, and 
would be no longer necessary when the decimal system came into 


use, 
It is sad to think of so much ingenuity and thought being 

expended to make simple—or rather what should be simple— 

computations ; and to realise that, as the same end could be 

obtained sooner and better by amerely mechanical process, this 

energy is entirely wasted, whereas if applied in useful channels 

the greatest good would result. W. 8.5 
London, November 19th, 





FREE TRADE AND FAIR TRADE, 


Sir,—About a month ago I wrote as follows concerning my dis- 
cussion with Mr. Cox:—‘‘I am well pleased to find someone 
plucky enough to defend in public a discredited cause, as for 
years my challenge that Protection will give more employment, 
work, and wages than Free Trade, has never been disputed. But 
upon the true answer to this vital question the future fiscal policy, 
not of England alone, but of the whole world depends.” Now it 
appears that Mr. Cox, after valorously advertising in at least a 
dozen papers that he was prepared to “argue this matter with 
anybody,” has thoughtit prudent to run away. I don’t blame him 
abit, for although a trained controversialist, he finds it impossible 
to dispute my statement, as I was very sure he would, so wisely 
drops it likea hot coal. We may now, therefore, look upon it as a 


oe 





settled point that Protection will give the most employment, and 
that is everything to the worker—it is his capital, his life, his very 
existence. Lord Salisbury declared at Dumfries:—‘ The first 
function of a Government, its most vital and imperative duty, is to 
care for the vast industry whose prosperity or depression means 
the difference between well-being or misery, between health and 
disease, between a life of hope and a life of despair, tothe millions 
of our fellow-countrymen.” Wise words; undoubtedly the 
greatest, the most important function of any Government is to 
adopt such a fiscal policy as will find employment for the people 
for upon that depends, mainly depends, the prosperity of the 
nation. 

But there is another question upon which the public has for 
years been grossly misled. We have been told times without 
number that, during the first five-and-twenty years of the Free 
Trade period, it was Free Trade that caused our wonderfyl 
prosperity. Surely there never was a greater delusion, I say, 
and I defy contradiction, that.it was Protection, and the most 
absolute Protection that the world has ever known. Although 
the ports were open, no corn came in to damage the farmer, 
and he prospered; he was most effectually protected by the 
cost of carriage and other charges. The manufacturer was 
protected by the fact that our rivals were too busy supplying 
their own wants to send us anything, and they prospered. ‘hus 
I am justified in saying that there never was a grosser, a 
wilder, or a more foolish delusion than to attribute our prosperity 
to Free Trade. MAsHAM, 

Swinton, November 25th. 





THE NORMAND-SEGAUDY BOILER. 


Sir,—According to THE ENGINEER of November 15th, tho 
Normand-Segaudy boilers of the Chateau-Renaud have given 
trouble during the trials. Will you allow us to contradict the 
statement, which is the exact reverse of facts! Not only did the 
boilers work very well, but the economical results were excep- 
tional, 

Our boilers, whether single or double-ended—Normand-Segaudy 
—have been successfully fitted in numerous large vessels, 
Occasionally, bricks and fire-bars have given some trouble on 
account of the intense firing, but these slight defects have since 
then been remedied. 

In the )’ackt of October 12th may be found an abstract of a paper, 
published in the Spanish Revista General d: Marina, giving an 
account of the voyage of the cruiser Rio de la Plata to the Pacitic 
and back. This vessel, built by the Socié é des Forges et Chantiers 
de la Mediterranée, in Havre, is fitted with Normand-Segaudy’s 
boilers of 7000 indicated horse-power. The author states that the 
performance of the boilers, as well as that of the engines, was 
throughout excellent. AUGUSTIN NORMAND AND Co, 

Havre, November 21st. 





THIRTY-TON RAILWAY WAGONS. 


Str,—I have been much impressed by Mr. Twinberrow’s letter 
in your issue of the 15th instant. Iam induced by a perusal of 
that letter to hope that your correspondent may be able to give 
me some information which I have hitherto entirely failed to 
obtain. 

I am very anxious to make money. I own a number of wagons 
which carry 8 tons and 10 tons of coal. I am afraid to say how 
many wagons I use, but I know that they represent a great deal 
of money. I understand that a very large saving would be 
effected if I could get rid of these wagons, which cost me over 
£80 each on the average, and could in their stead buy some 30-ton 
wagons at about double the price ora little more. 

Will Mr. Twinberrow kindly give me the precise figures of the 
pecuniary cost of working 10,000 tons of coal per month over an 
average run of thirty miles with these wagons, as compared with the 
cost of working the same lot with 10-ton wagons’ I want to 
know where I would come in in the transaction. 

Lancashire, November 25th. A CoLiiery OWNER, 





COLONIAL IRON, 


Str,—Referring to your footnote to my letter on this subject, and 
which you were good enough to publish in your issue of 22nd inst., 
there is a plentiful supply of good and reliable labour in the 
Lithgow district, and there will be no trouble on that score. As 
tothe rates of wages, we may safely accept those now ruling on 
blast furnaces on copper mines, viz., 7s. to 10s. per shift of eight 
hours, and the estimate of cost of pig iron was based on these rates. 
It is, of course, assumed that any plant to be erected now will be 
provided with all up-to-date labour-saving appliances. 

London, November 25th, A. B, THoMsoN, 





PROFESSOR DALBY’S DIAGRAMS. 


Str,—In your report of the discussion following Professor Dalby’s 
paper at the Institution of Mechanical Engineers, you mention that 
I said that an error had perhaps been made in the construction of 
one of Professor Dalby’s diagrams. I should like to say that that 
criticism was based upon a mistake, and that, so far as I know, no 
error appears in the diagram. Ropert H, SMItH. 

Westminster, November 23rd. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Oorrespondent.) 

TRADE in this part of the kingdom is entering upon the last month 

of the year with quiet surroundings, so far as the manufactured 

iron trade is concerned, but no complaint is to be found of the 
state of the raw iron industry. 

More pig iron sales are reported as old contracts are completed, 
but only at prices dictated by sellers. As there are no stocks 
either at the furnaces or in consumers’ hands, smelters continue 
masters of the position, and they are not disposed to crowd their 
order-bcoks. Higher prices are asked on most hands, and all the 
iron produced is qaldily taken up. On the week rates are quoted 
at :—Common forge pigs, Staffordshire make, 47s. 6d. to 48s, 6d.; 
part-mines, Staffordshire make, 51s. to 533.; all-mines, 553, to 603.; 
best ditto, 75s. to 803.; and cold blast, 953, to 100s., all from local 
furnaces, Midland pigs are quoted :—Northampton forge sorts, 
51s. 63. to 523, 64.; Derbyshire, 523. 6d. to 533.; Lincolnshire 
forge, 523, 7d. to 533. 7d.; and North Staffordshire, 52s, 6d. to 
533. 

The Staffordshire marked bar makers and the other best class 
iron producers are the firms among the manufactured iron houses 
who are busiest at date. Some few of these are so full of work 
that the difficulty is how to get the orders out before the end of 
the year, and every pressure is being exercised. These firms 
are, however, the exception, the second and third-class iron 
makers not having much to boast about. Market bar prices keep 
at £8 10s., with £9 2s, 6d. asthe Earl Dudley Company’s quo- 
tation, second grade bars are £7 10a. 

Common unmarked bars are £6 153. to £7, and North Stafford- 
shire bars the same price, and it is in this department that least 
strength is shown. There are very few unemployed ironworks in 
the district, and there are few working short time, but old orders 
are being worked off much faster than new ones are coming 
forward. At the present rate of production order bools in many 
instances will be cleared before Christmas. Angles keep at £7 to 
£7 2s, 6d., hoops £7 10s., and nail rods £7 5s, to £7 10s., with £7 
as the Association quotation for gas tube strip, 
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Demand in the sheet iron trade is on the decline, and the works 
experiencing less pressure. In the galvanised branch some 
nee) remain busy, and continue to secure some new orders. The 
bulk are, however, less active, and their prices are 5s. easier. 
Thus, galvanised corrugated sheets become £11 10s. to £11 lis. 
j.o.b. at outports ; sheets in the black state are £7 17s. 6d. to £8 
for 20 w.g.; £8 to £8 5s, for 24g ; and £8 12s, 6d. to £8 17s, 6d. 
for 27 and 28g. Cape orders show a gradual and favourable ex- 


pensions mand for steel keeps good, but makers are still being 
hard pressed by the German competition. Many thousands of 
tons of German billets have been sold in this district at prices 
much below those quoted by British makers, and the sales still go 
on, ‘Tho carriage of the German steel to the Midland district is 
calculate. 9~ 153. per ton, 80 that how the Germans are accepting 
current prices 18 a mystery. The explanation is forced sales by 
the German banks. Local-made material is quoted this week :— 
Billets, £5 to £5 5s.; mild steel bars, £6 15s. to £7 5s.; steel plates, 
$7 to £7 10s.; girders, £6 to £6 5s.; and angles the same price, 








NOTES FROM LANCASHIRE. 
(From our own Oorrespondents.) 

Muanchester.—The gradually slackening activity in many of the 
large iron-using industries continues a depressing feature in the 

eneral trade outlook of this district. Whether Fy as @ conse- 
quence will come lower, which seems to be the confident anticipation 
in some quarters, is perhaps open to question. Already both 
makers and manufacturers are complaining of the altogether 
unremunerative character of trade at current rates, and unless they 
are to obtain some substantial relief on the present cost of produc- 
tion, of which there seems little immediate prospect, there would 
ap! to be no margin for any further lowering of prices, and a 
restriction of output is more likely to be the course adopted in not 
afew instances. As I have previously indicated, however, little or 
no basis is afforded upon which to forecast with regard to the 
future, and the whole outlook is one of so much uncertainty that 
operations of any weight have to be conducted with the greatest 
ible caution. 

The situation throughout the engineering trades remains much 
as | have reported for some time past. In most branches a lessened 
weight of new work coming forward still represents the position, 
witb an increasing number of unemployed members thrown on the 
books of the trade union societies, Amongst machine tool makers 
the slackening off is pretty general. Although the principal firms 
have a fair amount of work to keep them going for some time 
ahead, it is exceptional where new orders of any weight are just 
now being secured. The heavy engine building trades are also for 
the most part very slack, and nearly all sections of the textile 
machine trades remain ey Sa Some of the 
principal boilermakers have been booking tolerably large orders 
recently, and a fair amount of work is still being secured by loco- 
motive and railway carriage and wagon builders, where they are in 
a position to comply with requirements as to delivery, The 
electrical engineering trades are also kept very busy in most 
departments, and the pressure is likely to be maintained for some 
time to come, owing to the large developments that are going on in 
all directions in connection with power and lighting schemes. 

The Manchester Iron ‘Change meeting on Tuesday was not more 
than moderately attended, with, for the most part, only a slow 
sort of business reported. There is still a general feeling through- 
out the market that prices may possibly be lower, and users 
naturally incline to the opinion that they have nothing to lose by 
waiting, but that more probably they have something to gain by 
holding back from buying beyond current requirements. Conse- 
quently, transactions that are put through are still mostly of a 
hand-to-mouth character, and although for immediate delivery 

rices generally are being fairly well maintained, there are very 
ow quotations on the market for anything like quantities into next 
year. In pig iron the only strong feature that is being maintained 
is due to the scarcity of local and district brands, makers of which 
are still behindhand with deliveries to their customers, and conse- 
quently able to hold firmly to their full rates, which they have no 
difficulty in getting on any small new business they are able to 
entertain. Delivered Manchester, No. 3 foundry qualities are not 
quoted under about 57s. 6d., less 24 Lancashire, 51s, 6d. net Lin- 
colnshire, and 55s. 6d. net upwards Derbyshire. 

Ordersof any weight, however, would be difficult toget, as Middles- 
brough iron is becoming an increasingly keen competitor, No. 3 
foundry being obtainable for delivery by rail Manchester at 
something like 51s. 6d. to 51s. 10d., with special brands quoted 
about 52s, 4d, to 52s, 6d. net. These very low prices of Middles- 
brough are ingen ox | checking any upward tendency in local and 
district brands, which with the present scarcity would otherwise 
have been more than probable, Forge qualities are still very 
difficult to obtain, but some of the large Lancashire users state 
that they are getting supplies rather better than of late, although 
most of them are not yet securing their full quantities. For delivery 
Warrington, prices remain firm at the minimum of 51s. 6d., less 24 
Lancashire, and 50s. 2d. net Lincolnshire, Scotch iron is steady at 
late rates, with a tendency to harden upon recent speculative 
quotations. For prompt delivery Manchester docks, Eglinton 
could scarcely be bought under 57s, 9d. to 58s., with Giengarnock 
about 59s, 6d. net, but there are sellers who would book forward 
at substantially under these figures, 

In the finished iron trade only a moderate sort of business is 
coming forward, and although makers are fairly off at present, the 
new orders they are securing are but very partially replacing those 
running out. Prices are easier, to the extent that anything appre- 
rapa above the minimum list basis of £6 10s. for Lancashire bars 
is only now being got in very special cases, with North Staffordshire 
bars averaging about £6 15s, Sheets are quoted about £8 5s. to 
£8 10s.; and hoops remain at the Association list rates of £7 2s. 6d. 
random to £7 7s. 6d. special cut lengths, delivered here, and 2s, 6d. 
less for shipment, 

Business in the steel trade is quietening off, with prices not quite 
so strong in some directions as they have been. In the open 
market, No, 3 foundry hematites are to be bought at about 67s. 6d. 
to 68s,, although makers’ quotations nominally remain at about 
70s, to 71s., less 24 delivered Manchester. Local-made steel 
billets are still quoted £4 16s, 3d. net Manchester, and £4 lds. 
Warrington. Steel bars range from about £6 10s. to £6 15s.; 
common steel plates, £6 10s. to £6 15s.; with steel boiler plates 
remaining at the Association basis of £7 10s., less 24 delivered Man- 
chester district. Only small orders, however, are being booked at 
these yc buyers generally being of opinion that by waiting 
they wi | probably be able to purchase on more favourable terms. 

During a visit to the works of Joseph Adamsonand Co., at Hyde, 
Thad on oes of inspecting the further considerable exten- 
sions which the firm are just completing. A new generating station 
has been erected, with additional plant for producing 250 E.H.P. ; 
and to which they are removing the plant previously in use, bring- 
ing the total power-producing capacity to about 500 EHP. 
Adjoining this station, Messrs, Adamson have also built a large 
new boiler-house. They are further enlarging their hydraulic 
accumulator power in connection with the press for dealing with 
boiler ends, and at the time of my visit they were passing through 
thirty plates of 10ft. 2hin. diameter, which were being dished up 
under hydraulic ——. Another important order just received 
was for fourteen boilers for the New River Company, Toten, who 
are putting down some model Lancashire boiler-houses at their new 
pumping station at Cricklewood and Kempton Park. 

In their electric crane department the firm are increasing their 
boring and turning mill plant, which already includes eight tools of 
American make and three of local Messrs, Kendall and 
Gent, and Smith and Coventry, of Manchester, and Roberts 
Brothers, of Dukinfield. Messrs, Adamson have a large amount of 
Work in hand for electric power cranes, including several for the 
Malta Dockyard. These cranes, which are of ten-ton lifting 





capacity, are constructed to travel along the shop at 300ft., across 
shop 100ft., and to lift at a speed of 25ft. per minute. Other high- 
speed three-motor cranes were being built for the Great Southern 
and Western Railway of Ireland, and the Wallsend Slipway and 
Engineering Company. 

he demand for all the better qualities of fuel continues brisk, 
and the present production at most Lancashire collieries is in- 
roves “ye to keep up with requirements of consumers, with the 
result that there is a good deal of filling up out of stock, both in 
round coals and the best descriptions of engine fuel. House-fire 
qualities are now in full average winter’s demand, and prices are 
strong, with a tendency to level up where they have pal ees been 
below the full maximum rates, but any actual advance on the 
gam list basis with the close of the month is not in contempla- 
ion, 

The smaller quantity of common round coal now available 
for steam and forge purposes owing to the increased require- 
ments for domestic consumption is meeting with a ready sale, 
both for inland requirements and for shipment, with a har- 
dening tendency in prices, which generally may be quoted about 
6d. above the minimum rates that were being accepted a few weeks 
back, At the pit mouth ag qualities of steam and forge coal are 
not quoted under about 9s. to 9s. 6d. per ton, whilst for shipment 
from 10s, 6d. is about the minimum, with 10s. 9d. up to 11s. quoted 
in some instances for good qualities of steam coal, delivered at the 
ports on the Mersey. 

The better qualities of engine fuel are generally reported to be 
meeting with more inquiry, and at many of the Lancashire collieries 
the present output of best slack is rather short to meet uire- 
ments. In some cases slight advances upon late rates are being 
quoted for next month, but generally prices may be reported as 
firm at the full list basis, representing about 7s. to 7s. 6d. per ton 
at the pit. The commoner sorts of slack, however, continue 
plentiful, and for these prices remain without any real improve- 
ment, common Lancashire slack not averaging more than 5s. 6d. to 
6s., whilst there is a great deal of low-priced slack offering on 
the market from outside districts. 

A firm tone at late rates is maintained in the coke trade, and in 
the better qualities makers have no difficulty in disposing of all 
they are producing at full prices. For the best Lancashire cokes, 
22s, to 24s, remain the average quotations at the pit mouth, with 
best furnace cokes ranging from about 13s, 6d. up to 15s. per ton ; 
Yorkshire washed furnace cokes, 12s, 6d. to 133.; and common 
unwashed cokes, 10s, 6d. to 11s. at the ovens. 

Barrow.—The hematite pig iron trade, though quiet in tone, 
remains in much the same position as last week. Warrant iron is 
easier in price, at 57s. 9d. net cash sellers, 57s. 74d. buyers, but 
the business doing is almost wholly on speculative account, as 
shown by the fact that 3615 tons of pig iron have been added this 
week to warrant stocks, They now total up to 16,931 tons, but are 
still 5679 tons less than at the beginning of the year. Mixed 
Bessemer numbers are quoted at 60s, 6d. to 63s. per ton net f.o.b.; 
still, as makers have not altered their quotations, owing to the 
depressed tone in the warrant market, they are well sold ferward, 
and expect to be kept busy for several months to come, as, apart 
from the fluctuations in the general demand, there is a steady trade 
in supplying steel makers, and this is an assured stand-by well into 
the +14 of next year. There are 38 furnaces in blast, compared 
with 37 in the corresponding week of last year. 

Iron ore is a business which it is difficult to reckon up at the 
moment. There is a good demand for best sorts, but the inquiry 
for lower grades of metal is quiet and prices somewhat erratic. 
Best ores are quoted at 12s. per ton net at mines, and best Hod- 
barrow realises 15s, to 15s. 6d. per ton. Spanish ores are in good 
request at 15s, 6d. per ton delivered at West Coast ports. 

he steel trade shows no change in tone. Orders are well main- 
tained, especially for the heavy classes of steel, and makers remain 
very fully sold forward. Heavy rails and heavy tram sections are 
in good demand. Tram rails are an especially brisk trade. 
Boiler and ship plates are rather easier in tone, but are expected 
toimprove. There is a good business in steel hoops, and in billets, 
tin bars and slabs. Prices are steady, but competition is very keen. 
Steel sleepers are a brisk business. 

Shipbuilders and marine engineers have booked no new orders. 
Their a are beginning to look empty. 

Coal and coke are quiet, and prices are easy, although not 
quotably lower. 

The shipments from West Coast ports last week represented 
5566 tons of iron and 7034 tons of steel, as compared with 7684 tons 
of iron and 10,527 tons of steel, a decrease in iron of 2118 tons and 
in steel a decline of 3493 tons. The shipments this year stand at 
314,500 tons of iron and 413,135 tons of steel, as compared with 
582,739 tons of iron and 366,362 tons of steel, a decline in iron of 
268,500 tons and in steel an increase of 46,773 tons. 








THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 

THE position of the South Yorkshire coal trade practically 
remains as last reported. The pits are working well, and producing 
a large output, which finds a ready market. Values remain firm, 
and severe weather of any duration would cause activity in the 
house coal trade, Local manufacturers, however, are taking 
diminishing supplies, and the general inland demand has not been 
quite so strong. Trade with London continues good, especially in 
house qualities, Some of the pits are chary of arranging forward 
business at present rates, as the 1s, per ton advance made in the 
retail trade, and the rise in official quotations for sea-borne fuel, 
have strengthened values, Best Silkstones are now quoted 18s. to 
14s, per ton ; Barnsley house, 12s, 6d. per ton ; nuts, from 10s. 6d. 
per ton. 

The value of steam coal has hardened, and from 10s. to 10s. 6d. 
per ton has been realised. The railway companies are taking full 
average tonnages, and collieries in this district continue to do a 
fair trade for shipment. Gas coal is in large request on contract 
account. There is an improvement in the call for engine fuel of 
all kinds for local and general trade, and a better tone prevails, 
but competition with small coal from other coalfields prevents higher 

rices, Nuts fetch 8s, 6d. to 10s. 6d. per ton; pit slack, from 

. 6d. per ton. Coke is in abundant supply at 10s. 6d. to 11s, 6d. 
per ton for ordinary kinds. 

A considerable number of labour disputes at present disturb the 
coalfield. The most serious is that over the timbering difficulty, 
which has caused about 3000 men to go out on strike. 

In most of the heavy establishments at the East End affairs are 
far from satisfactory, many men having received notice and others 
put on short time. Although the depression in the heavier depart- 
ments is pretty general ughout the various descriptions of 
military, marine, and railway material, the most serious falling-off 
is in the important se, of armour plates. 

More activity is repo in the pig iron industry, the demand 
for pig is in excess of the supply. Several new furnaces have 
been put in blast, and the call still keeps equal to the output, but 
there is no encouragment to make a large output, profits being so 
narrow that any overstocking of the market pn at once bring 
production below the remunerative ery It would be entirely 
misleading to give quotations for finished iron, as they vary very 
much from day to day, but the tendency appears to be towards 
less firmness, purchasers being sharp to press for concessions 
wherever there is the slightest prospect of obtaining them. Ruling 
rates for fuel and bar iron are so high that bar iron makers find it 
difficult to make any profit at all. 

East Coast hematites are now 66s. 6d. to 67s. 6d. per ton, less 
2% per cent.; West Coast, 70s., less 24 per cent.; forge iron, 
47s, 6d. net, 

The steel trade continues to go from bad to worse. To make 
matters less satisfactory, the Germans are freely importing blooms 
and billets in basic steel of low carbon. These steels are rolled 





down to bars and sheets to suit certain local requirements, but it is 
stated here that the material is not of a quality which enters into 
competition with the usual run of Sheffield steels, and further 
that it is not used in any great weight in the South Yorkshire 
district. There is a market for it, however, in certain other 
districts, 

In the lighter trades the principal feature is the dispute already 
referred to in the Britannia metal industry. The re-arrangements 
sought for by the men are stated by the employers to represent 
advances ranging from 5 to 10 per cent. These advances are 
absolutely refused by the Master Silversmiths’ Association, 
who positively declare that in the Britannia metal trade the 
~. of production is already too high to admit of further 

ens, 








NORTH OF ENGLAND. 
(From our own Oorrespondent.) 

It must be acknowledged that business does not look very satis- 
factory in the iron and allied industries of this district, but there 
is a tendency to exaggerate the extent of the drop, and to 
regard the prospects of the future as even less favourable than 
they are. Shipments are undoubtedly poor, railway traffic 
receipts are declining pretty quickly, freights are weak, and the 
number of vessels laid up is increasing—some of the idle steamers 
being quite new vessels ; in fact, they have in several cases never 
even been to sea. With pig iron makers it has come to be, not 
what profits can be realised, but how can the loss be minimised. 

It cannot be doubted that Cleveland pig iron, at the present 
prices, cannot be profitably made even by the most favourably 
situated producers, and those who have to buy their materials in 
the open market must be losing heavily. Where makers have to 
give 16s. 9d. to 17s, per ton for medium quality coke, delivered at 
their furnaces, No. 3 Cleveland pig iron at 43s. 6d. per ton cannot 
allow of a profit, and yet they cannot buy coke at less. To sell 
No. 3 at 43s. 6d., they should be able to get coke at about 14s, 
per ton. Coke manufacturers are inditferent about making coke 
and selling it at such a high figure as 16s. 9d., for they can realise 
even more profit by selling the coking coal at 10s. per ton. It is 
pretty clear that if the cost of coke is not soon brought down some 
firms will have to blow out their furnaces, 

A rumour has been afloat this week that the Cleveland iron- 
masters had definitely decided to follow the course tney adopted 
last winter—to blow out a considerable number of their furnaces, 
and that next month. Such a course, however, has not been 
resolved upon, and is not likely to be, though individual firms will 
probably stop some of their furnaces. 

Cleveland pig iron is at far too low a rate compared with other 
pig iron. Thus, it is more than 13s. per ton lower than Scotch, 
whereas the ordinary difference is between 4s. and 5s., and last 
year Cleveland was above Scotch. In the same way hematite pig iron, 
which is usually only 10s, per ton above No, 3 Cleveland iron, is 
now 16s, 6d. above it. The only apparent reason why Cleveland iron 
has dropped in value so much more quickly than the others is that 
stocks of it have increased here, and that rapidly, while they have 
decreased in Scotland and Cumberland. Yet, low as Cleveland iron 
is, German merchantsare offering their ownat still less ; indeed, they 
are accepting almost whatever buyers will give them, as they must 
find a market for the iron somewhere, seeing that they are com- 
pelled to take delivery of iron they have bought. Makers here 
quote the same figure—43s. 6d. per ton—for No. 3 Cleveland pig 
iron, No. 4 foundry, and grey forge, and they can realise it more 
readily for the last named than for No. 3, as forge iron is still 
scarce ; mottled iron is at 43s. 3d., and white at 42s, 9d. 

The supply of hematite pig iron is still short of the requirements, 
and nothing is done to increase it, owing to the dearness of coke. 
For several weeks mixed numbers of East Coast hematite pig iron 
have been kept at 60s. per ton, and they cannot be had at less to-day, 
while 55s. 6d. is paid for hematite forge, and 60s. 6d. for No. 1. 
Spiegeleisen is offered at 87s. 6d. per ton, which can be realised. 
More German basic iron is to come into Teesside ; it is stated that 
10,000 tons were bought, and of this only 2000 tons have yet been 
received. 

The shipments of pig iron this month from the Cleveland 
district have been disappointing, only 66,112 tons having been ex- 
ported up to the 27th, as compared with 77,192 tons last month, 
and 74,054 tons in November, 1900, to 27th. The stock of Cleve- 
land iron in Connal’s public warrant stores on 27th was 136,051 
tons, a decrease this month of 917 tons, but an increase for the 
year of 93,854 tons. Only 300 tons of hematite pig iron are now 
held in the public stores in this district. 

Orders for finished iron and steel are received very slowly, and 
there is quite a lull in buying, but as yet operations at the mills 
are not materially affected, because there are still good contracts 
on hand. Prices are well maintained, notwithstanding the German 
competition, because manufacturers here do not stand so much in 
need of orders, Steel ship plates remain at £6, iron ship plates 
at £6 17s. 6d., steel ship angles at £5 15s., iron ship angles at 
£6 5s., steel sheets at £8 15s., iron sheets at £8 5s., and common 
iron bars at £6 5s., all less 24 per cent. f.o.t. Heavy steel rails 
are quoted at £5 10s. net at works, The notices given a short 
time ago to the clerks, &c., at the Tudhoe steel works of the 
Weardale Steel, Coal, and Coke Company have been followed by 
the notices to the workmen, and the works are to be stopped at 
the end of this week. Nothing definite has yet been made known 
as to the future of the concern, but it is generally expected that 
the plant will be removed to the site owned by the company near 
its Cargo Fleet Ironworks, Middlesbrough. The notices affect 
1000 men. 

The finished iron statistics for September-October, submitted by 
the official accountant to the Board of Conciliation and Arbitration 
for the North of England Manufactured Iron Trade, and giving an 
account of the deliveries and the realised prices, are more satis- 
factory than expected, and wages at the finished ironworks, which 
are based upon these realised prices, and which have already this 
year been reduced 174 per cent., will remain unaltered for 
December and January. The decrease in the average realised 
price was ls. 1d. per ton, and a further fall of 2s, 9d. would have 
been necessary before wages would have been altered. The realised 
price of bars rose ls. on the previous return, and angles also rose 
1s. 1}d.; but iron rails drop 3s., and plates 6s. 64d. The 
average price is now lower than it has been since the middle of 
1899, and is £1 15s. 8d. less than it was a year ago, when the top 
price of the late ‘‘ boom” was reported—£8 5s, 11d. per ton. The 
price is still £1 16s, 2d. above the figure reported in June, 1895, 
which was the lowest ever recorded in the North of England— 
£4 14s, ld. The deliveries show some increase, but taking the 
whole ten months of this year they have only reached 80,108 tons, 
against 119,728 tons in 1900 and 132,680 tons in 1899, 

Mr. Frederick James Edge has been elected city engineer at 
Newcastle-on-Tyne, at a salary of £1000 per annum. He served 
his articles with and was assistant to the borough engineer at 
Barrow-in-Furness, was four years in Ceylon; in 1895 was 
appointed chief assistant to the city surveyor at Manchester, and 
last year went to Live: 1 as assistant city engineer. There was 
a large number of candidates. Mr. D. 8. Davis, of Bury, has been 
appointed assistant electrical engineer by the Electric Lighting 
Temeaiiies of the Darlington Corporation, me 

The coal trade is, on the whole, in a very satisfactory condition, 
and coalmasters have as much as they can do to satisfy the require- 
ments of consumers, Collieries are running as fully as possible, and 
shipments are heavy ; in fact, they would be even larger than they 
are if wagons were forthcoming in numbers enough. Very favour- 
able prices are being secured for next year’s deliveries, both of gas 
and steam coals, and collieries which have been idle for years are 
being re-opened. Sir B, Samuelson and Co., Newport Ironworks, 
Middlesbrough, are about to re-open the old Hedley Hope Colliery, 
near Tow Law, which has been for a considerable time laid in on 
account of the high cost of haulage, Best steam coal is now sold 





566 


THE ENGINEER 





Nov. 29, 1901 


LTE 








at 1ls.; seconds at 10s. 31.; and smalls at 6s.; while gas coals are 
at 123. 6d., all f.o.b. Bast coke is at 18s., f.o.b.; and medium fur- 
— coke, 163, 91. to 17s., delivered at the furnaces on Tees- 
side. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THERE has been comparatively little business doing in Scotch 
warrants, owing to their scarcity in the market. The report 
goes that the floating warrants for Scotch iron have got largely 
iato the hands of London dealers, who are understood to be 
holding the iron for an advance in price. This state of matters 
has increased the demand for supplies direct from the makers, 
and helped to give the market a certain feeling of strength which 
it would not, perhaps, otherwise possess, A small quantity of 
Scotch warrants have changed hands at 563, cash, but there is by 
no means a free market in this class of iron at present. 

There has been a large business in Cleveland warrants in the 
last few days, but latterly the demand has rather fallen off. 
Holders were selling freely last week, and it is believed that there 
is a very considerable oversold account. Business has been done 
this week in Cleveland warrants at 43s. 3d. to 433, 14d. cash, 
433. 4d. for delivery in sixteen days, and 43s, 2d. one month. 

Cumberland hematite warrants have not been offered in any 
quantity, but one or two sales have taken place at 57s. 74d. for 
cash and also for delivery in one month. 

Merchants quote Scotch hematite pigs 63s. 6d. for delivery at 
the steel works of the West of Scotland, and the consumption of 
this class of work is on a very extensive scale. 

There are 49 furnaces making hematite, 32 ordinary, and two 
basic iron, the total of 83 thus in operation in Scotland comparing 
with 81 at this time last year. 

The prices of Scotch makers’ pigs are well maintained, and 
several brands are so scarce that they are not quoted by merchants 
for sale. GM.B., No. 1, is quoted at Glasgow, 563. 6d.; No. 3, 
53:.; Govan, No. 1, not quoted; No. 3, 533. 6d.; Carnbroe, No. 1, 
553. 64.; No. 3, 54s.; Clyde, No. 1, 663.; No. 3, 56s.; Gartsherrie, 
N». 1, 663. 6d.; No, 3, 56s. 6d.; Calder, No. 1, not quoted ; No. 3, 
57s. 64.; Langloan, No. 1, 703.; No. 3, 593.; Summerlee, No. 1, 
703. 64.; No. 3, 58s.; Coltness, No. 1, 723.; No. 3, 58s. 6d.; Glen- 
garnock, at Ardrossan, No. 1, 65s. 6d.; No. 3, 55s. 6d.; Eglinton, at 
Ardrossan or Troon, No. 1, 56s. 3d.; No. 3, 533. 9d.; Dalmelling- 
ton, at Ayr, No. 1, 56s. 94.; No. 3, 543. 3d.; Shotts, at Leith, No. 1, 
693. 61.; No. 3, 57s. 6d.; Carron, at Grangemouth, No. 1, 67s. 6d.; 
No. 3, 57s. 6d. per ton. 

The shipments of pig iron from Scottish ports in the past week 
amounted to 4715 tons, compared with 5502 in the corresponding 
week of last year. The first figures area little better than of late, 
but they come far short of what used to be shipped in former times. 
There is a total decrease in the Scotch pig iron shipments since the 
beginning of the year of no less than 59,035 tons, compared with 
those of the corresponding peried of 1900. The arrivals of Middles- 
brough pig iron at Grangemouth in the past week amounted to 
10,915 tons, inst 6817 in the same week of last year, showing an 
increase of 1098 tons. 

The finished iron and steel departments are kept fairly busy. 
There is, indeed, no lack of employment, speaking generally, and 
it is only in isolated cases that slackness is felt. At the same time 
a great proportion of the material now being turned out is being 
sold at prices the makers regard as unsatisfactory. 

In the coal trade there is a fair andsteady demand. The ship- 
ments from Scottish ports in the past week amounted to 187,084 
tons, compared with 184,809 in the preceding week, and 196,826 in 
the corresponding week of last year. The demand for household 
coals for home use is increasing, and as the manufacturing business 
is also brisk, the collieries are kept well employed, and a good 
clearance is being effected, the prices showing very little varia- 
tion, 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

THE desire of the colliers for the ending of the Sliding Scale has 
long been regarded by the thoughtful outsider as little short of 
madness. It was devised by Sir W. T. Lewis, after a world of 
anxious labour, and resulted in a longer period of prosperity and 
freedom from strikes than the colliery community had ever enjoyed, 
but from the time of the adhesion of the Welsh colliers to the 
Federation, it was admitted, generally, that the scale must be 
abandoned, and now the Colliers’ Committee have formulated their 
substitute. This is, I am informed, to be as follows :—‘‘ Working 
arrangement top and bottom; bottom 40 per cent. above the 
standard of 1879; top 70 per cent. above the standard ; a Con- 
ciliation Board to substitute Sliding Scale Committee, with an 
umpire and independent chairman.” Prosecutions of the Federa- 
tion and of the miners’ agents have been instituted, and a time of 
increased friction is anticipated, especially as the colliers continue 
their stop days. One was carried out this week. In some parts of 
the coalfield a better condition exists, 

This week on ’Change, Cardiff, it was reported that inquiries for 
steam coal were improving, and hopes of a better state of things 
beginning to be entertained, though at present foggy conditions 
hampered tonnage, and prompt shipment business was not marked. 

Prices, it will be seen, are much about the same. I have heard 
of cases where coalowners have accepted less than present quota- 
tions, forced to do so to get trucks clear, and maintain their pits 
at work. The following may be taken as the prevailing prices, 
Cardiff :—Best steam coal, 16s. 3d. to 16s. 6d.; seconds, 15s. 9d. to 
16s.; drys, 15s. 6d. to 163. 3d.; best small, 9s. 3d. to 93. 6d.; 
seconds, 8s. 9d. to 9s.; other kinds, 8s. 6d.; best Monmouthshire, 
15s. to 15s. 3d.; seconds, 14s, to 14s, 3d.; best house coal, 15s. 6d. 
to 16s,; No. 3, Rhondda, 15s. 9d. to 16s.; brush, 13s, to 13s. 6d.; 
small, 10s. 9d. to 11s.; No, 2, 13s, 9d. to 14s,; through and through, 
103. 6d. to 11s.; small, 8s, 6d. to 9s.; No. 3 Rhondda coals are 
firmer ; house coals have not much improved in demand so far, 
but house collieries, I see, in Monmouthshire are busier. 

Patent fuel and coke values are unchanged. 

Patent fuel, 14s. 6d. to 15s, Coke, 17s. 6d. to 23s, 

The state of the Swansea coalfield is much better. 
anthracite remain firm. 

Finest hand-picked is quoted, Swansea, at 24s, to 25s.; seconds, 
223. to 23s.; best large, 20s. to 223.; red vein, 16s. to 16s. 6d.; 
rubbly culm, 5s, 6d. to 6s. Steam coal, 16s, 6d. to 17s. 6d.; 
seconds, 15s. 6d. to 16s, 6d.; bunkers, 10s. 9d. to 11s. 3d.; small, 
83. to 10s. House coals: No, 3 Rhondda, 16s, 9d. to 17s.; through, 
lds. to 14s, 6d.; small, 11s. 6d. to 12s, 6d.; No. 2 Rhondda, 13s, 
to 13s, 6d. Patent fuel, 15s. to 16s, Trade slack; export last 
week was under 4000 tons. Coke: Furnace, J7s. to 17s, 6d.; 
foundry, 21s. to 22s. 

Newport this week has been sending away some large cargoes of 
coal, coke, and patent fuel. I note Ebbw Vale coal trucks in 
strong numbers on the Glamorgan coast, and at Newport the 
receipt of ore for these works continues active. Several of the 
Monmouthshire collieries are also in evidence at Glamorgan ports, 
Viponds and Protheroe amongst them. 

The fine caisson at Barry always comes in for favourable comment 
by visitors. I saw it working a few daysago. It weighs 1000 tons, 
has a height of 30ft., and is worked by hydraulic power, moving 
with remarkable ease. 

Barry is making a strong effort for an import trade, and has a 
buge transit shed in readiness of three tiers, with no less than a 
thousand cokemen, and the latest appliances for power and light. 

Llanelly docks, it is decided by a majority of votes, will be lit 
by electricity. The new Municipal Buildings and Law Courts at 
Cardiff are now — noticeable proportions, occupying a 
fine site on the spot of the old exhibition. The electric cranes 
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and installations are by Booth Bros., Rodley, Leeds, 


Ironmasters are not particularly hopeful in respect of trade pros- 
pects, Competition is keen, and Wales has active rivalry to con- 
tend against from northern works, and from Germany, and prices 
have been reduced in some cases. Barrow sent a consignment of 
tin-bars to Swansea this week. Fair rail orders are held by lead- 
ing works on foreign and colonial account. This week a large 
cargo of 2000 tons rails and 132 fish-plates left Cardiff for 
Australia, and consignments are going regularly for the Indian 
State Railway. The cogging mill engine breakage, which has been 
a great interference with operations at Dowlais, is now in working 
order again. af 7 

The future of Dowlais continues to be a matter of discussion, 
and an interview has been held with Mr. E. P. Martin without 
eliciting any distinct information, but this week the officials 
received a gratuity of a twelvemonth’s salary, which pleasantly 
inaugurates the annals of the combination of Guest, Keen and Co. 

A quieter tone prevails in the tin-plate trade of the Llanelly 
district, and some makers complain of a condition very nearly 
approaching a slump, with a distinct droop in prices. In the steel 
trade there is much more buoyancy, and the engineering trade is 
vigorous. In the Swansea district a good make of tin-plate was 
shown last week. As an illustration, in the Morristown district 
forty-six mills were busy, and, taking the whole of Swansea Valley, 
no fewer than ninety-seven mills for tin and sheets. The collective 
make was over 56,009 boxes. Shipments, on account principally 
of storms, just exceeded 34,000 boxes. Present stocks are 104,011 
boxes. This week loadings are going on for China and Japan, in 
addition to the usual cargoes for America, Holland, Baltic ports, 
and the Mediterranean. 

On ’Change, Swansea, mid-week, it was the subject of comment 
that German bars continued to arrive, but no one was able to 
report on merits. Scotch pig iron warrants were higher, Middles- 
brough weaker, 3d. per ton, and the same with hematite. Prices 
generally of finished iron and steel are stationary. Steel rails firm, 
and did not follow the droop in steel bars, as some expected. 
Latest quotations as follows .—Glasgow pig iron warrants, 56s. 
cash ; Middlesbrough No. 3, 433. 3d.; hematite warrants, 57s. 9d.; 
mixed numbers Welsh bars, £3 to £6 23. 6d.; steel rails: heavy 
sections, £5 to £5 23. 6d.; light, £6 23. 6d. to £7 2s. 6d.; steel 
sheets, £8 to £8 53.; iron the same ; Bessemer steel tin-plate bars, 
£417s, 6d.; Siemens best, £5. Tin-plates: Bessemer steel coke, 
13s. 9d. to 14s.; Siemens, coke finish, 14s. to 14s, 3d.; ternes, per 
double box, 28 by 20C, 27s. 6d., 28s., to 293. 6d.; best charcoal, 
153. to 16s.; big sheets, 6ft. by 3ft. by 30 g., per ton, £11 to £11 5s.; 
finished black plate, £10 15s. to £103. 17s. 6d.; lead, £11 12s. 6d.; 
spelter, £16 15s.; block tin, £116 5s. to £109 15s. Copper: Chili 
bars, £55 153. to £64 5s. Iron ore, 143. 6d. to 15s.6d. Cyfarthfa 
is importing from Almeria. 

Latest: The tendency of freights at Cardiff is upwards. 
ing freights for next year are ls, 6d. better. 


Carry- 








NOTES FROM GERMANY. 
(From our own Corresponden'.) 


Over here the market for iron and steel remains lifeless, and 
consumption in most trades is being limited to the utmost ; the 
outlook continues dull, no one expecting animprovement now until 
spring, and the quietness, or rather stagnation, in all depart- 
ments will probably increase towards the end of the year. 

There has been a fairly good export done lately, and figures for 

the first nine months of present year show arise of about 46 per 
cent. against the same period last year; German export in bars, 
sectional iron, and railway material being 678,000 t. this year, 
against 464,000 t. last year. To Russia a tolerably brisk trade is 
done, and fresh orders come in regularly, but they are of small 
weight as a rule, Russian consumers preferring hand-to-mouth pur- 
chases this year, instead of covering their winter’s demand in 
September and October, as they used to do previously. 
' Output of pig iron in Silesia being about equal to consumption, 
stocks at the blast furnace works have been decreasing since the 
beginning of the month. Forge pig is quoted M. 58 p.t.; and basic 
and Bessemer fetch M. 57 and M. 58p.t. In scrap iron no business 
worth speaking of is done, and the rolling mills are all more or less 
irregularly occupied, the amount of work given out being smal], and 
all for immediate consumption. Hardly ever before have forward 
contracts Leen so scarce as they are now. The rail works appear to 
suffer least of all, their a being normal, in some instances 
even brisk, and M. 115 to M. 125 p.t. is firmly maintained as the 
basis quotation. Girdersare still in slow demand, and the low price 
of M. 100 p.t, has failed to attract buyers. A falling off in demand 
can also be noticed in the heavy plate trade, and makers find it 
difficult to realise M. 120 p.t., export orders hardly fetching 
M.110p.t. Quotations remain low on the sheet market, but a fair 
amount of work was received upon the week. TheSiegerland blast 
furnace works are reported to have reduced the price for forge pig 
from M, 90 p.t. to M. 60 p.t. 

The market for iron and steel in Austria-Hungary has this 
week been less depressed than formerly. At a recent tender- 
ing for railway material, the offers sent in by the various works 
were all higher than the current list quotations, and there is a 
better feeling in most branches, but a revival is not expected 
till after the new year. Large contracts have again been granted 
to the wagon shops, the Hungarian Government giving out an 
order for 7000 wagons, to be delivered in three years. The 
Austrian State Railways have ordered 6100 q. axles for loco- 
motives and cars for 1902, so the manufacturing departments 
will be fairly well employéd in the next year. 

A dull tone generally prevails on the Belgian iron market, and 
the prices for girders are 105f. p.t. for export and 120f. p.t. for 
home consumption ; plates in basic, 137-50f. p.t. for export and 
142‘50f. p.t. for inland demand. Billets in basic continue to be 
offered freely from abroad. Contrary to all expectations, no foreign 
firms sent in offers at the late bidding for 180 tenders for the 
Belgian State Railways, so now the whole lot, worth about 
1,700,000f., will be given to inland firms. The prices asked were, 
however, so low—the works dreading foreign competition—that 
very little can be gained by these contracts. The Compagnie 
Marcinelle-Couillet is reported to have got an order for 35,000 t 
rails for a street railway from England. 

The coal trade in Belgium has suddenly shown animation, the 
first sharp frost having had a stimulating effect on the business in 
all sorts of house coal. Engine coal is not expected to improve in 
price tilllater on. Here and there forward orders of some weight 
have been received, and some sorts of small coal, such as ‘‘ petites 
braisettes,” met with an advance of If, to 2E. p.t. 

The slight improvement in the French iron industry to which 
reference was made in last week’s report has been of a passing 
nature, it seems, for this week poor accounts have again been 
received of the business done, and prices are a shade easier. 
Merchant iron is quoted 155f. p.t.; girders, 172°50£. p.t.; new steel 
rails, 155f. p.t.; and light section rails, 180f. p.t. Inthe Ardennes 
the position in the iron trades is, it appears, better than in the 
other departments, - In the Centre an abatement in activity could 
be noted ; the strikes that are threatening cause the weakness on 
the iron market to increase, and the blast furnace works consider 
the outlook gloomy. 








AMERICAN NOTES. 
(From our own Correspondent.) 
New York, November 21st. 
THE shipment of 5,000,000 dols. of gold last week, making over 
18,000,000 dols, in all since the present once ro season set in, 
has not been attended bya dnale ripple upon the financial market, 
The supply of money, both on the Atlantic Coast and at interior 





financial centres, is still sufficiently abundant to meet all demands 
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without the creation of any apprehension. The early Opening of 
Congress directs the public attention to the possible disposition of 
a number of important issues, The American people fee] much 
pleased with the fact that they are to do their own digging of the 
Isthmian Canal, and then to manage it. A strong feeling exists in 
favour of the opening of that waterway. At the same time, it is 
questionable whether it will be of as great value to the commercial 
world as it is now figured out to be, in view of the extraordi 
railway facilities that are being established and projected across 
the south-western portion of the United States and Northern ang 
Southern Mexico, The railroad m: ers have been for years 
secretly opposing the construction of this canal, and at the same 
time have been laying their plans for the building of roads acrogs 
the continent. Two or three very significant schemes are now 
being worked out, and long before the great waterway is read 
200-ton engines will be hauling 100-ton cars at express 9; ced over 
short-cut roads from south-western points to the Pasite Coast, It 
would require a great deal of space to enumerate all such enter. 
prises and the accompanying details which are to enter into com. 
petition between the railroads and this great water route, 

The purpose of the managers of the Republican party is to shut 
out tariff revision, and to take reciprocity as a man would eat 
soup with a knitting needle. The purpose is also to amend the 
navigation laws in such a way that the purposes formed three 
years ago relative to the construction of ships in European shi 
yards can be carried out. A matter which has aroused public 
sentiment to fever heat is the creation of a 400,000,000 dollars 
railroad combination, the spirit of which is in defiance of the 
written law, though the managers of this giant scheme believe 
they have circumvented the letter of the law. The Great Northern 
and Northern Pacific combination, with a resulting control of 
lesser railroad properties, is a matter which is not likely to pass 
without legislative and probably judicial investigation. 

Another matter of interest is the rapid development of shippj 
facilities upon the Pacific Coast, The great railway systems have 
arrangements made for the construction of ships, and a combina. 
tion is on foot of Pacific Coast and German shipping interests, as 
well asa combination of Japanese shipowning interests, with Pacific 
Coast capital, all of which means that within a year or so there 
will be added a fleet of Pacific Ocean liners of a siz, speed, and 
capacity that will command the admiration of the shipping world, 

he iron and steel markets present all the interesting features 
of recent months with some added features cf interest, such as 
the placing of large orders for steel rails, bridge material, material 
for wooden and steel cars, and all kinds of material used for rail- 
way construction. The copper market is also presenting some 
interesting features. Shipments for the past month were 21,098 
tons, The restriction of production has not had any apparent 
influence. Exports of copper during the past week amounted only 
to 1339 tons, Lead has been quiet, and very little is doing in 
tin. The speculative feature in American markets is not assumi 
dangerous proportions, but there is an urgency for raw materia) 
of all kinds, and it is not improbable that a higher range of prices 
may be forced upon unwilling manufacturers before the close of 
the year. Railroad companies are now buying supplies which they 
do not expect to have delivered until some time next summer. 
The locomotive works are unable to book orders for delivery of 
engines as soon as railroad managers desire them. As yet there 
is but little relief from the scarcity of cars referred to recently, 








THE NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 


STEAM coal firm, and for forward delivery prices are hardening. 
House coal in good demand, especially for inland. Exports for 
weekiending November 23rd :—Coal: Foreign, 52,242 tons ; coastwise, 
13,447 tons. Imports for week ending November 26th :—Iron ore, 
5250 tons; pitwood, 6656 loads, and general cargoes of gravel, sand, 
&e 


Coal : Best steam, lds, 3d. to 15s. 6d. ; seconds, 14s, 3d. to 14s, 6d.; 
house coal, best, 17s.; dock screenings, 10s.; colliery small, 83. 6d, 
to 9s. Pig iron: Scotch warrants, 56s.; hematite warrants, 57s. 64, 
f.o.b., Cumberland gw a Middlesbrough, No. 3, 433. 14d. Iron 
ore: Rubio, 14s. 9d.; Tafna, 15s.6d. Steel: Rails, heavy sections, 
£5 to £5 2s. 6d.; light ditto, £6 2s. 6d. to £7 f.o.b.; Bessemer steel 
tin-plate bars, £4 17s, 6d.; Siemens steel tin-plate bars, £5, all 
delivered in the district, cash. Tin-plates: Bessemer steel, coke, 
13s, 6d. to 13s. 9d. nominal ; Siemens, coke finish, 13s, 9d. to 14s.,, 
nominal. Pitwood, 19s., ex -< London Exchange telegrams: 
Copper, £65 53.; Straits tin, £118. Freights, firm. 








TRADE AND BUSINESS ANNOUNCEMENTS. 


Mr. Putiir Dawson informs us that he has severed his connection 
with Robert W. Blackwell and Co., Limited, and will practise as a 
consulting engineer at Lennox House, Norfolk-street, Strand, 
la, © C. 

WE are asked to state that Mr. James Halcrow, who represents 
the Hungarian Wagon Works and the Hannoversche Locomotive 
Works, has accepted the agency of the Bochum Steel Works for 
India and the Colonies, 

Ropert W. BLACKWELL AND Co., Limited, inform us that Mr. 
Philip Dawson has resigned the position of managing-director of 
the company, and severed his connection therewith. Mr. Edgar 
R. James (late secretary) succeeds Mr. Dawson on the Mr. 
W. J. Bailey (late assistant secretary) succeeds Mr, James a3 
secretary, 

HamsBiet’s Bive Brick Company, of West Bromwich, has 
recently introduced sanitary Blue ‘‘Ironware” pipes, and we under- 
stand that Dr. John Perry, F.R.S., of the Royal College of Science, 
in his report upon their strength says they may be safely laid 
without any concrete protection at depths varying from 400ft. to 
286ft., according to the size of the pipe. 











A NeW Dynamite GuN has been subjected to a series of tests 
at Fisher’s Island, N.Y., by a special board of officers of the 
Bureau of Ordnance of the United States army. The gunis a 
pneumatic piece 40ft. in length, with acalibre of 15in., of the same 
general type as those of, the batteries now in position at Sandy 
Hook and at San Francisco. A new type of fuse is used to ensure 
absolute certainty of the explosion of the shells. With the full 
calibre projectile it proved its ability to hurl 500 lb, of nitro-gelatine 
a distance of about 3000 yards, with a degree of accuracy, the 
experts declare, not excelled by the most improved types of large 
calibre rifled guns. In the test for rapidity of fire the result is 
described as amazing. 


NavaL ENGINEER APPOINTMENTS,—The following appointments 
have been made at the Admiralty:—Fleet engineers: H, A. 
Meadus. to the Pembroke, for the Superb; J. G. L. Baker, to 
the Pembroke, for the Venus; H. E. Wingfield has been placed 
on the retired list of his rank. Chief engineers: J. H. Dalrymple 
to the Rainbow; S. J. Drake, to the Victorious, for the Locust. 
Engineers: 8. M. G. Bryer, to the Duke of Wellington, for the 
Ariadne; H. Toop, to the Illustrious, for the Panther; R. W. 
Parry, to the Formidable, for the Thrasher ; S. Ham, to the Royal 
Oak, for the Seal; H. J. Leader, to the Vivid, for the Ostrich ; 
A, E, Atkins, to the Triumph, for the Bat. Assistant-engineers : 
R. Kilpatrick and F. J. Drover, temporary, to the Vivid, for the 
Rainbow; N. Roberts and H. B, McGhie, to the Pembroke, tem- 

rary, supernumerary. Probationary assistant-engineer: A. C. 
Sean, to the Albion, 
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inventions have been ‘‘communicated” the 
eed address of the communicating party are 
printed in italics. 
12th November, 1901. 
99,961. Bevel. Waeet Miviino Curse, W. H. Long, 
; Sussex. 
stn,” OVENS of Gas Stoves, M. E. B. Barrett, 


s2td, SPiTT0O%S, H. Fingerhut, London. 
92,861. COVERS for VessELs’ Hatcuways, E. W. de 
tt ‘ondon. 
-_ VA ACHMENT for Burxp Corps, L. Julien, 


22, 
1 
92,066.  MucuaNtcaLLy- PROPELLED VEHICLES, T. W. 
Barber, London. 
92,867. Fixtna Hanpixs to Brusa Heaps, W. Horbury, 
London. 


22,868. teed Reoister or Scorer, F. H. Fraser, 


mdor 
a, RACQUETS for Taste Tennis, F. H. Fraser, 


99,870. .. Lv paicaTors, Vacuum Oil Company, Limited, 


‘and G. Willans, London. 
92.871. TYPE-SRTTING and JusTIFYING Macuings, A. 
*"5, Boult.—(The Johnson Type-setting Company, United 


t 
roi yon: carRiacEs, W. E. Whitbread and R. 


a rkcling, London. 

92,873. Boots, &c, F. H. Pochin and A. Garner, 
London. 

92,874. Natuinc and Riverine Macutnes, F. Harold, 


don 
one Srentisinc Mitk, W. C. C. Pakes and W. H. 


Barnes, London. 
Exp.osive SHeiis for Orpwanog, C. Puff, 


22 876. 

London. 

22,877. Spesp Gear for REAR-DRIVEN BicyciRs, C. 
W. Milue, C. Haste, and J. A. Wilding, 
London. 


92,878. VaLves, V. Kops, London. 

22,879. SHIRT COLLAR BAND, E. Vértes and B. Sebesteyn, 
London. 

92,880. Upsettinc and WELpInc Apparatur, E. 
Stauber, London. 

92,881. Hay Rakes, W. F. Reed, London. 

22,882. Arr and Gas Comprgssors, L. C. Auldjo, 


ndon 
22,883. Mgcuanism for MACHINE Toots, F. A. Brun, 
London. 
22,884. VaLves, C. E. Huxley, London. 
92,885. InvaLips’ Beps and Firrines, W. A. Nason, 
London. 
22,886. BicycLe Support, H. V. Weyde, London. 
2,887. TELEPHONE SwitcuEs, M. Byng and F. G. Bell, 


London. 

92,888. Evecrric Raitways, W. L. Wise. — (The 
Maschinenfubrik Oerlikon, Switzerland.) 

92,889. UrinisaTion of Waste Gas, G. F. Berry, 
London. 

13th November, 1901. 

92 890. SpeeD InpicaToR for Cycies, C. W. Formby, 
Weybridge. 

22,801. ReGeNERATIVE Furnaces, J. A. Drake, 
Halif: 


‘ax. 
92,892. Stirrup, H. E. Hay and H. B. Crozier, 
Preston, Lancs. 


22,893. — Guiopes of Om Lamps, J. Rodger, 
22,894. ‘Mawovactuns of Lock Botts, P. Mountford, 
Birmingham. 


22,895. AppLiances for Houpine Looxtine Grasses, J. 
Walker, Birmingham. 

22,896. UmBre_ia and WaLkINe Sticks, W. Batchelor, 
Portsmouth. 

22,897. Fitters, R. 8. Brownlow, Manchester. 

22,808. Lappine Heaps for ELectric CaBLE-MAKING 
Macuings, E. A. Claremont and J. B. Hyde, Man- 
chester. 

22,899. WatrmeTers, W. du B. Duddell and T. Mather, 
London. 

22,900. ManuracturRE of Tanks, G. H. Lloyd, Bir- 
mingham. 

22,901. Corron Loom Brackagt, J. K. Chadwick and 
E. Bentley, Tottington, near ig Lancashire. 

—, iy PLICATE LETTER Book, J. A. Jenkins, jun., 


= Box-NAILInG Macuings, A. E. Berry, Hudders- 


22,904. Weatner Inpicator, Hardy and Padmore, 
Limited, and J. Southall, Worcester. 

22,905. STRINGED Musica InstruMENTS, W. Maitland, 
Bushe , Herts. 

22,906. ORSESHOR Pap, A. Dales, Manchester. 

22,907. Boor Protectors, I. Chorlton and C. L. Lloyd, 
Manchester. 

22,908. SpanNER for Various Sizes of Nuts, E. J. 
Simmons, Halifax. 

22,909. Erecrixc Jomntiess Watts, C. Bollé.—(A. 
Lugino, Germany.) 

22,910. Boarp for PLayino TaBLe Crcguet, J. Eoot, 
Nottingham. 

22,911. Envetopg and Letrer Papgr, J. 8. Rhodes, 
Birmingham. 

22,912. Carpinc Macutne ConpensErs, A. Fairgrieve 
and J. Mercer, Glasgow. 


22.918. TrRamMcaR OBsTRUCTION Remover, T. W. 
Kellet, Liverpool. 
914. TELeGRAPH INSTRUMENTS, C. Underwood, 


Harrogate. 

22,915. Motor VeHicLe Spegp Gearina, C. M. Turrell 
and T. Pollock, Ashton-under-Lyne. 

22,916. Boor and SHor Hegts, A. C airns and D. Clark, 
Glasgow. 

= 2 APPARATUS fcr Apvertisinc, G. Bunting, 
J 


22,918. — Rats, ‘A. R. Pollard and E. A. 
Schneidau, Worthing. 
22,919. Exaavst for Motor VeuiciEs, H. Stanhope, 


£20, Lamps, H. E. Phillipson, 
22,921. SysTEM of EtecrricaL Communication, 8. A. 


Reed, London. 
£2,922. Rotumr- “LINKED Bicycie Cuatn, A. O. Jones, 


Om CaRRIAcE 


ndon. 
22, es PURIFYING Apparatus, F. P. Candy, 


22.924. ELECTRICALLY TRANSMITTING and RECEIVING 
——— A. T. M. Johnson and G. Guyott, 
ndon. 
22,925, RatLway Switcues, H. R. Luther, London. 
22,926. Meruop of PROPELLING Boats, H. Scott, Salis- 
bury, Wiltshire, 
22,927. MetHop of ConDENSING Zinc, E. H. Hopkins, 
London. 
22,928. APPARATUS for MAKING Yeast, F. Wrede, 
London. 
22,929. Hypravtic MacHINes or Motors, G. G. 
Benner, Paris. 
=— Poutuys, J. Bonnaffous, Paris. 
22981. Coxe Ovens, The Simon-Carves Bye-Product 
Coke-Oven Construction and Werking Company, 
Rome -—(The Société Anonyme ce Carbonisation, 
ce. 
22.982. APPLIANCE for PuysicaL DEVELOPMENT, A. 
os mowne. .—(B. Sandow, ge States.) 
983 MepicaL Compounn, G . G. Stevens, sen., ard 
- Stevens, jun., London. 
22, 984, TABLE Gang, A. Bedford, London. 
22,985, _ SusrEnpina Lap1gs’ Skirts, O. Larglotz, 


si, °WELLASENKING Arraratus, H, T. Birks, 





22,987. Execrric Retays, Siemens Bros. and Co., 
Limited, and G. Forrest, London. 

22,938. Sg oe APPARATUS, B, J. J. Hummel. 
=i Re L. Onken, Germany.) 

22,989. ERs nes CycLe Brakes, H. W. Crowther and 

Rigby, London. 

22,940. Pins, A. A. Mannings, London. 

22,941. Botts for Emercency Doors, A. C. Jackson, 
London. 

22,942. Avromatic Rartway Covup.ines, H. 8. Framp- 
ton, London. 

22,948. Drawsars for Tre ucars, H. 8. Frampton, 
London. 

22,944. Borr_e Stoppers, T. Arnold, London. 

22,945. Winpow Sasnes, R Chambers, London. 

22,946. Hinces for Door Tops, J. H. Cartland, Bir- 
ningham. 

22,47. Boxes, McCaw, Stevenson, and Orr, Limited, 
and 8, Lynn, London. 

22,948. Macnetic MecuanicaL Movements, J. O. 
Heinze, jun..and W. H. Rollins, London. 

22 949, Device for SusPENDING Picturgs, W. H. Rankin, 
London. 

Rircx Bocker atracuep to Stirrup, T. R. 
Murray, London. 

22,951. Tings, E. R. Steinhardt, P. F. Burbridge, and 
G. Bellamy, London. 

22,952. SuppLyinc Heat to Furnaces, J. Armstrong, 
London. 

22,953. Ecxctric Cut-outs, E. L. Joseph and G. 
Gardner, London. 

22,954. Jomnine CycLe HaNpLEs to Bars, W. Watson, 
Liverpool. 

22 955. Furnaces, J. Shewell, Liverpool. 

22.956. Corp Hoipgrs for Buirxps, W. J. Chesters, 
Liverpool. 

22.957. CrapLes for Borrixes and Jars, V. Zeppezauer, 


London. 
22. pew ~ PxHorocRaPHic Piatss, L. J. Bisson, 


22, 959. con. L. C. H. Mensing, London 
22, = Vauva ATTACHMENT for GEYsERs, 7, Winterflood, 


29,961, "hens 8. W. Silver and W. Fletcher, 
London 
22,962. PortasLe Music Sranps, &c., C. Deans, 
mdon. 
22,963. Lastino Boots and SxHoxs, C. van M. de Lum- 
nen, London. 


22,964. Can Orgner, M. da Bois, London. 

22.965. Expiosives, A. T. Cocking and Kynoch, 
Limited, London. 

22,966. Expiosives, A. T. Cocking and Kynoch, 
Limited, London. 

22,967. GARMENT Cuiasp, B. F. Orewiler and G. H. 
Reinberger, London. 

22,968. TreatinG Fasrics, A. J. E. Bill, Twickenham. 

22,969. ScsPENDING ARTICLES from GaRMENTS, 8. Ort- 
weiler, London. 

22,970. Srgrerinc Gear for Ventcuirs, A. J. Boult.— 
(La Société Anonyme des Estublissements Malicet et 
Blin, France.) 

22,971. Automatic Couptines, G. Glossop, London. 

22,972. Propucinc MuttipLe SuHapss, F. B. Morris, 
London. 

22,978. CycLe Braxg, H. P. Lavender, London. 

22,974. Comp for Fisrovs Mareriats, A. J. Boult.— 
(B. Crepy and L. Fremauz, Belgium ) 

> RaDIAToR and CcNDENSER Tugs, F. Sauerbier, 

nd 

22,976. Nec KT1gs and Scarves, J. L. Pickering, 
London. 

22,977. TypEwriTING Macutnegs, J. C. Fell —( Wyckoff, 
‘Seamans, and Benedict, United States ) 

22,978. Evecrric Meters, Evershed and Vignoles, 
Limited, and 8. Evershed, London. 

22,979. AppaRatus for Loapine Hay, J. H. P. Ward, 


London. 
22,980. Feepinc Mecuanisy, A. Krippel and V. Gusztiiv, 
London. 
22,981. Resttient Piates, A. Rossmann, London. 
22,982. Soras, H. Heinemann, London. 


14th November, 1901. 


22,988. Cut-ours, E. G. Sheppard and Nernst Electric 
Light, Limited, London. 

22,984. Series Resistances, M. Solomon, S. Gowan, 
and Nernst Electric Light, Limited, London. 

22,985. Lame Heaters, G. 8S. Ram and Nernst Electric 
Light, Limited, London. 

22,986. on MecuanisM of Braxgs, H. Balfour, 


ni 

22,987. "Panacea. -WHEELS, H. 8. Kline, Kingston-on- 
Thames. 

22,988. Macuinery for WinpInc Yarns, F. Unwin, 
Keigh ey. 


22,989. Spinntnc Mugs, W. Grundy, Keighley. 

22,990. InsuLaTING Composition, J. W. Sankey, 
Wolverhampton. 

22,991. Untoapina Vessgts, &c., H. R. Hatherell, 
Bristol. 

— Botts, J. Collins and A. B. Milne, Birming- 
nam. 

22,993. Means for Hotpinc Lamps, E. Pendlebury, 
Manchester. 

22,994. HorsgsHors, ©. W. Cheney, Birmingham. 

22,995. Pipes, A. Bentley, Manchester. 

22,996. LusTRInG and Drayine Yarns, J. T. Pearson, 
Burnley. 

22,997. REVERSING Grar, C. Burrell and Sons, Limited, 
and W. C. Wilson, Thetford, Norfolk. 

22,998. Traction Enornes, C. Burrell and Sons, 
Limited, and W. C. Wilson, Thetford, Norfolk. 

22,999. CARBONATING BEER, &e., C. Maule, Ely, 
Cambs. 

23,000. Apparatus for INpIvipvUALs having Dgrective 
‘AUDITORY Sense, P. Holmes, London. 

23, — Race Game, L. Kelsey. —(J. Pelzer, Ger- 


y-) 

28,00: 002. i MATIC AIR Pap, D. D. Dendy, Horndean, 
Hampshire. 

23,003. Ravotvinc Coke Furnaces, R. Mil‘er and T. 
Turner, Glasgow. 

28,004. Gic MILLs, A. Sackville, Manchester. 

23,005. Securina ToGrTHER Papgrs, C. M. P. H. Tris- 
cott, Dublin. 

28,(06. Ear Trumpart, J. Swan, Dublin. 

23,007. Toy, W. K. Carew, Dublin. 

23 ‘pe CuutcHEs, A. H. Gibson and J. B. Hopkinson, 

23 per "Ruovzaron and Rap1aTor, G. W. Firth, Shef- 

23,010. Buckets, &+, H. Mlingworth, Tadcaster, 
Yorks 

23.011. Mecnantsm for Sgrr-PROPELLED VrHICTES, 
F. bg Hayward, R. C. Fox, and E. Wilkinson, Nor- 
wic 

23,012. OptuRaToRs for Oapnance, H. C. L. Holden, 


Woolwic . 

23,018. Herts, F. W. M. de la Coze, Eastbourne, 
Sussex. 

23.014. Aer FictaL Licnt Copyine Apparatus, B. J. 
Ba'l, London. 


= Watca Bow Sccxket, C. Hart, Bradford-on- 
von. 


28,016. PouLvERIsING Macaingry, J. M. Adam, Glas- 


gow 
23,017. Uscovupiixe Rartway Wacons, A. Grant, Glas- 
gow. 
— GaRMENT Soprort Device, F. Eérner, Liver- 
pool. 
23,019. Guarp for Srreet Rattway Car, J. Eisenmann, 


sgow. 
23,020. Taps, E. Perks, Birmingham. 
28.021. CRANK SHAFT Brarines, 8. W. Simpson, Great 


Yarmouth. 

23,022. Liquip Foust Burners, &c., C. Griffin, 
London, 

28,028. en and like Fasteyines, H. Brockelbank, 


Lon 
28,024. Mica for Rgaring Potatogs, ©. Ziih, 
Berlin, 





23,025. Cutrina Mareriats, 8. H. B. Livingston and 
. Doughty, London. 

23, 026 Tings, A. Ducasble. London. 

23,027. Castozs, R. Cheshire and H. H. Farrell, 
Liverpool. 

23,028. Atratep Water Apparatus, E. F. Merchant, 
Liverpo»l. 

23,029. Kuira-crganrxa Boarp, W. Stabb and F. J. 
Little, London. 

23,080. Apparatus for TurNrING on Gas, J. J. Stockall, 
jun., London. 

28,081. PaotccRaPHic Paintinc Frame, F. Woollons, 


London. 

23,032. IonttInG Device, A. J. Boult—(The Peerless 
Manufacturing Company, United States ) 

28,083. Coin-FRksD AUTOMATIC M«cuings, W. Nasch, 
8. Willington, C. Rubens, and M. C. Chandor, 
London. 

23,084. Driving Mecuanism for VEHICLES, J. Browne, 


n. 

a Brakes, L. KE. Forster and H. Horton, 
on. 

as tae Prpxs, J. 8S. Pullan and W. H. Mann, 


23,087. TURNING Music, &:., J. Ferrier, Northamp- 
ton. 

23,088. Lamps, F. W. Branson, Leeds. 

28,039. TxLuscopgs for Sicutinc Guns, A. A. Common, 


London. 
23,040. Removine Davice for Eveteta, C. W. Phipps, 


London. 

28,041. Livt Sargry Device, F. T. Hollins and H.C. 
T. Amendt, London. 

23,042. ManuracrurE of Viscose Sirk, C. Bardy, 
London. 

28,0438. Fitterinc Apparatus, G. A. Bell. London. 

23,044. SHapes for IncanpgscenT Lamps, O. Mayr, 
London. 

28,045. Drittinc Macurnrs, W. Heidelmann, London. 

28,046. Maoneric Cut-outs, E. L. Joseph and G. Gard- 
ner, London. 

28,047. ELecrricaL Tramway Conpcctors, W. A. 
Heindle, London. 

23,048. Device for Atracutxc a Trace to the Enp 
of a Sincietrer, J. Lewis and W. B. Stevens, 
Liverpool. 

23,049. Fitter Presses, G. G. M. Hardingham.—(P. 
Meuva, Belgiui.) 

23,050. Decoys for AtrracTiINc Brrp3, J. Jalade, 
London. 

28,051. Seats for Borris Stoppgrs, A. E. Wheatley, 


ndon. 
23,052. Centre Boarps for Yacuts, J. W. Clayton, 


London. 

oe. Rims for Wuexts, C. H. Gray and T. Sloper, 

mdon. 

23,054. ExectricaL MEASURING INSTRUMENTS, R. 
Ziegenberg, London. 

23,055. AppaRaius for Dyginc Faprics, O. Venter, 
London. 

23,056. Coxe Ovens, R. Fabry and F. Linard, London. 

23,057. Cuamptnc Device for Work Bencues, H. 
Gikol. London. 

— Houprast for Certrnes and WaALLs, L. Kelsey, 

ndon. 

28.059. Evectricity Merger, W. M. Mordey and G. C. 
Fricker, London. 

23,060. Manuracture of Steer, W. Pruszkowski, 
London. 

28,061. Locks, J. T. Moate, London. 

23,062. Stgam GeneRaTORS, Simpson, Strickland and 
Co., Limited, and W. Cross, London. 

28,068. Suspension Apparatus, V. Prévost.—(La 
Société A. Granoux and Cie., France ) 

28,064. Box Fastenines, J. Hodge and J. H. Joslin, 
London. 


15th November, 1901. 


23,065. CoLLaps!BLE Boxes, A. 8. d'Huiy, Liverpool. 

23,066. Boor Hegrs, W. Richardson and J. W. G. 
Smith, Northampton. 

28,067. Time Tanie, A. H. Rowan, Kingston-on- 
Thames. 

28,068. Exposgep Sats, W. Menzies, Dundee. 

Se for Buoys and Beacons, J. R. Wigham, 
Dublin 

23,070. Printinc Macuing, J. J. Carter, Clonskeagh, 
Co. Dublin. 

28,071. Warp Sizine Macutings, J. Charlesworth 
Huddersfield. 

28,072. Unscrewina Borris Sroppers, J. Forshaw, 
un., Liverpool. 

23, 073. Loom Stop Motions, E. Hollingworth.—(Z. 
Wyman, United States.) 

23,074. Sprrroon, J. Rotholz, Liverpool. 

28,075. Fastentnc Enps of Drive Batts, W. C. Rust, 
Kingston-on-Thames. 

23,076. Varyinc the Sprgp of Sars, E. 8. G. Rees, 
Wolverhampton. 

23,077. Recorpinc Spgxp, J. Parkes, jun., and V. 
Coo mbe, Liverpool. 

23,078. Tosacco Box and Topacco Currmr, C. E. 
Corbitt, Manchester. 

23,079. Motor Mecuanism, J. J. Tennant and F. 
Whitaker, Keighley. 

23,080. Reversinc Gears, E. L. Fehr.—(C. Felsing, 
jun., Germany.) 

23,081. Propucinc Naturat CoLorvr PIcTURES on 
Paper, W. N. L. Davidson and A. Jumeaux, South- 
wick, Sussex. 

23 082. Viotin Stitncs, F. Brumby, 
Tweed. 

23,088. Revotvine Friats of Carpinc Enainss, E. 
Ashworth, Manchester. 

28,084. Sprrir Motor Traction Enornes, C. Burrell 
and Sons, Limited, and W. C. Wilson, Thetford, Nor- 
folk. 

28,085. Mecuanism for Locktnc Levers, C. Burrell, 
— Sons, Limited, and W. C. Wilson, Thetford, Nor- 
folk. 

28,086. Free-waee. Cxiurcn for Brcycies, C. F. 
Shanks, Glasgow. 

23,087. Cast Leap Letrsrs, L. A. Williams, Wooburn, 
Green, Bucks. 

28,088. BicycLe Pomp Carrizr, W. Allanson and A. 
Jones, Liverpool. 

28,089. Fixtnc THREAD Guipgs or other ACCESSORIES 
to Spryninc Macutngs, J. Appleby, jun., Hooley 
Hill, near Manchester. 


Berwick-upon- 


28,090. Latnes, R. J. L., E. H., and J. W. James, 
Sheffield. 

23,091. MaNuFAcTURE of TuFTED Fasrics, G. Morton, 
Glasgow. 

£8,092. Brakes for WueEts of Bicycies, J. Hines, 
Glasgow. 

23,093. Gas Srovss, T. Bamforth and F. R. E. Brans- 
ton, Glasgow. 


28,094 Toy Animats’ Heap, F. Carter, Brighton. 

23,095. MouTapiecers for CicaRETTES, R. Turner, Man- 
chester. 

23,096. VeNTILATING with Conp:TionED Air, J. A. Hart, 


on. 

. Renswine Lamps in CHaNDELIERs, J. Woods, 
iverpool. 

28,098. Print-copyinc Composition, R J. Kirkland, 


London 

23,099. Tas, W. H. Bushell and L. R. 8. Tomalin, 
London. 

28,100. Tope Scrapsr, J. Weaver, London. 

28,101. Heap Coverinos, K. R. Walker, London. 

23,102. Spring Wueest for Bicycues, R. Pastorelli, 
London. 

23,103. AppaRATUs for Spuittinc Ratran, Tse Lai 
Hing, Iu Lai Chuen, Chan Hiu Shan, and Lui Shui 
Tong, Liverpool. 

oo THREADING SHUTILEs for WEAVING, M. Mitchell, 

acup. 

28,105. ScrgEN for Presectine ViEws on, B. J. B. 

Mills.—(A. and L. Lumiére, France.) 

28,106. CycLine Suits, A. MacMurtrie, London. 

23,107. Urrers for Boots and Suogs, F. J. Dear, 
London, 





—. The B.P. Boor, H. E. Williams and ckon, 


mdon. 

a Water Gavuoss for Srzam Borvzrs, L. Parker, 
ndon. 

23,110. Saarr-Bortnc Toots, A. Reichwald.—(F 

Kru rupp, Germany.) 

a Jaw Exastic Cuuckx, H. H. Geyer 
on 

28,112. Barts for Piayinc Pina-poxe, F. Tolkien 
onaon 

28, woe {Cannvisa Riries on Cycuirs, J. D. Joyce, 


23,114. “Commmontane for Exsctric Motors, F. C. 
ewell, London. 
23,115. Wispines for Evectricat Macuines, B. G. 
Lamme, London. 
23,116. Disrripotion of Ex.ecrric Currents, B. G. 
Lamme, London. 
28,117. WHELs for Venictzs, A. Mihatsch, London. 
23,118. Spor1ine Guns, W. H. Watts and H. Everest, 


London. 

28,119. Secvurinc Exvastic Trees, W. F. Williams, 
London. 

28,120. Apparatus for GAME of SKILL, W. I. Skennerton, 


mdon. 

23,121. Fire Avarm, C. E. Anderson, London. 

28,122. INTERNAL ComBUSTION MoT: Rs, A. Vogt, 
London. 

23,123. Steam Cookie Apparatus, W. P. Thompson. 
—+(T. Kratz, Germany.) 

23,124. ANHYDROUS CyaNIDR of Sopium, W. P Thomp- 
son.—(Stassfurter Chemische Fabrik vormals Vorser 
and Griineberg, A. G., Germany.) 

23,125. Maxine BriqugTiz3, W. P. Thompson.— 
(Stassfurter Chemische Fab, ik vormals Vorster and 
Griineberg, A. G., Germany.) 

23,126. Fracs, R. H. Battersby, Liverpool. 

23,127. Boot Sorts, A. Dintelmann and K. Miiller, 
Liverpool. 

23,128. Trottey Heaps, J. C. Shea, Liverpool. 

23,129. Hor Arm Dryinc AppaRatTcs, H. Herberz, 


ndon. 
23.130. Securinc Botte Sroprsrs, J. and E. Wilkins, 
mh 


23,131. ELecrric Traction Contact, G. F. M. Corn- 
wallis-West, London. 

23,182. Wasecs, H. J. Haddan.—(0. N. Tevander, C. H. 
Foster, and G. L. Thompson, United States.) 

23,183 RavoLvaBLE HexEL Paps, G. H. Hickson, 
London. 

23,184. Apparatus for HeaTine Arr, J. E. Dowson, 

ndon. 

23,135. Wacon Brakes, H. and A, P. Parker, 
London. 

23,126. CLutcues, J. Dring. London. 

23 137. Brakes, J. G. Smith, London. 

23,188. REGULATING Hgatine Devicss, C.G. Armstrong, 
London. 

23,139. RecuLaTinc Hgatine Devices, C.G. Armstrong, 
London. 

23,140. Macuings for InserTING FastEeNntnos, A. J. 
Boult.—(Cnited Shoe Machinery Company, United 


States.) 

23,141. Procgssss for Curmne Mgats, L. M. Schlarb, 
London. 

23,142. Brttinc, W. W. Oldfield and E. Marson, 
London. 

23,143. Apparatus for Steri11s1No Soin, R. W. Cartter, 


23,144 MANUFACTURING an ANTIsEPTic, F. Reschke, 
ndon. 


23,145. SypHons, A. Duthil, London. 

—_* Ciurcues, W. D. and L. D. Priestman, 

23,147. Stanren for Or, Furnaces, W. W. Crawford, 
Lon 


23,148. "ain for Motor Cars, W. W. Crawford, 


London. 
23,149. Moron Car ConpensER, W. W. Crawford, 
London. 


23,150. Pipgs and Cicark Ho.pers, A. E. Tiimmings, 


mdon. 

23,151. Borers for Gas Stovgs, &c., J. Nutting, 
London. 

23,152. Motor Ienitiox, C. W. 8. Crawley and J. M. 
Gorham, London. 

28,153. EvectricaL Demawnp Inpicators, A. Wright 
and the Reason Manufacturing Company, Limited, 


London. 

23,154. Opgntne Envetopss, W. 8S. G. Sawyer and A. T. 
E. Coombes, ndon. 

23,155. RENOVATING CANE FORNITURE, G. Tiischel, 
London. 

23,156. ConpENsER, E. R. Bridson ard H. Brough, 
London. 

28,157. Hanpies for Giuuets, J. W. Smithson, 
London. 

23,158. AppLiIaNcE for SwimmineG Barus, J. R. Youree, 
London. 
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28,159. a Fruit Tress, W. Hanlon, Inni- 
shannon, Co. 
23,160. AERATED Waren Vatves, A. C. Harris, Leices- 


ter. 
23,161. Tires of WHEELS, P. van Gelder, London. 
23,162. Supstirute for Frre-ctay, H. E. Mason, Man- 
chester. 
28,163. Bicycte Hoxpgrs, J. B. Coppin, Manchester. 
28,164. — Suoutries for Looms, 8. Whitworth, 
Roch 


28,165. bennen, J. F. Inglis, Glasgow. 

23,166. ELEcTRIC WiRiNo, J. A. Robertson, Glasgow. 

23,167. Apparatus for MouLpinc Cray, T. D. Young, 

lasgow. 

23,168. CaRDB2ARD Boxes, A. T. Powell, G. Manson, 
and W. R. Walker, Glasgow. 

23,169. Fiexisix Tostine, J. Dick, Glasgow. 

23,170. Ratt CLeaner for Taamways, J. McDonald and 
F. Parker, G ow. 

23,171. Seats for ‘'RamcaRs, M. Davidson, Glasgow. 

23,172. Sregrine Tricycixs, J. T. M. Hircocg, Bir- 
minghai am. 

28,173. aces Macutngs, H. Devonport, Wolver- 
hamp’ 

= ae Geak for Bicycus, J. E. Tolson, Hudders- 
field. 

23.175. Sues’ Bertus, Hoskins and Sewell, Limited, 
and C. Johnson, jun., Birmingham. 

23,176. MaKING PAPER, C. Harv “ys Birmingham. 


23, 177. Trarm~inc Carriacgs, R. B. Haviland, Bir- 
mingham. ; 
23,178. OpgraTING PorTIERE Rops, G. Briddon, 


Urmston, Lancs. 

23,179. AUTOMATICALLY DiscHaRGING Liquips, C. 
Fletcher, Manchester. 

23,180. WaTER Taps, C. Fletcher. Manchester. 


28,181. Mgrceristnc Cotron Yarns, T. Pratt, Man- 
chester. 
23,182. TaunK Fasranine, W. H. and B. H. Jones, 


Wolverhampton. 

23,183. PLoven, J. ae Manchester. 

23, 184. Prosectors, J . A.and W. T. Purves, Edin- 
burgh. 

23, 18 Fotpinc Box, B. O. Waltho, Willenhall, 

Staffs. 

23,186. Pen Nis, R. F. Macaulay, Perth. 

28, 187. Hanp Prorector for Macnrygs, T. McGowan 
and A. Ingram, Glasgow. 

23,188. DouBLe Sa.ts, U. Dreher, Berlin. 

23,189. Tom Crips for Cycixs, H. OQ. Tilley, London. 

23,190. Prinrinc Macuings, A. Adkins and E. Akester, 
London. 

ag ve TREATMENT of Faprics, K. R. Walker, 
Lon 


on. 
23,192. Tiz-ciips, H. E. Curtis, London. 
23,198. Winpow Sasugs, J. A. Logan, Castleton, near 
Manchester. 
23,194. Lapixs’ Fans, J. onnmorgg London. 
23,195. Mup-LirTINc Macurings, E. C. Ramsay-Cox, 


ondon. 
28, 198. Plaxoyonra, E. Konigsberg. HF. Mengel, Gers 
many 
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23,197. Frre- EXTINGUISHING Apparatus, J. H. 
Matthews, London. 

23,193. Tare Gear for Vatvgs, Davy Brothers, 
Limited, and E. Crowe, London. 

23,199. Guar for Vatvgs, Davy Brothers, Limited, and 
E. Crowe, London. 

23,200. MaNuFACTURE of MaRLxs, F. W. Miller and J. 
L. Napier, Glasgow. 

28,201. SELF-cLosING VaLvgs, I. Shone and E. Ault, 
London. 

23,202. FrLoor-wasHinc Apparatus, J. E. Gee, 


don. 

23,203. Gics, F. and W. Knibel, London. 

23,204. Brake for Cycies, A. J. Boult.—(W. Branko- 
witch, France.) 

28,205. INTgRNaL ComBustTion Encinas, R. Hennig, 
London. 

28,206. INcanpgscent Burners, W. P. Thompson.— 
(Compagnie Générale d'Incandescence par le Petrole et 
v Aleool, France.) 

23,207. Paw Wipgr, F. Schorsch, London. 

23,208. Locxine Device for Cans, R. Marston, Liver- 


pool. 

23,209. Hegatinc Furnaces, J. Wildemann, jun., 
Liverpool. 

23,210. Suturce Vatves, E. and G. Thuau, L-ndon. 

23 211. Construction of Cuimney Pors, J. Mitchell, 
London. 

23,2.2. ManvracturgE of Gas, J. De Brouwer, 
London. 

23,213. Cummygy Vatvxs, T. Morrison, London. 

23,214. IncanpEsceNT Lamps, Siemens Brothers and 
Co., Limited.—(The Siemens and Halske Actien 
Gesellschaft, Germany.) 

23,215. ELecrricaL AccumuLatTors, V. Cheval and J. 
Lindeman, London. 

23,216. Watcu Bows, G. Schlesicky, London. 

23,217. Drivine Gear for Motors, W. H. Hayes, 
London. 

23,218. MANUFACTURING Tins, W. Woolnough, 

ondon. 

23,219. Saraty AppaRatvs for VeniciEes, M. Carbonero 
y Sol, London. 

23,220. Frextste Tires, H. J. C. Keymer, Great 
Yarmouth. 

23,221. CoLLapsIBLE CooKInc Apparatus, G. Heiner, 


ndon. 

23,222. Hook for CaatTgyarines, &:, F. Weintraud, 
London. 

23,223. Lapiz,’ CHATELAINE Baos, F. Weintraud, 
London. 

23,224. AppLiance for SgaLine Cans, J. G. Renvoize, 
London. 

23,225. Exectric Arc Lamp3, L. C. H. Mensing, 
London. 

23,226. ABRasivE WHEELS, D. B. Hyde, London. 

23,227. Roormsc for Marquess, F. W. Lanchester, 
Birmingham. 

23.228. Composition, J. C. Roberts, London. 

23,229. Friction Ciutcues, A. Ionides, London. 

23,230. Exectric Batrerigs, K. Szwede and M. 
Norvicki, London. 

—— Faucets, H. H. Lake.—(C. Curtis, United 
tates 


) 
23,232. ApsusTaBLE Cuarrs, P. R. Wright and I. Ander- 
son, London. 
23,233. Bearincs for Disc Dritts, C. Moehring, 
London. 
23,234. Przumatic Hammers, P. W. Hassel, London. 
23,235. Hgatina Liquips, T. Kirkland, London. 
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23,236. Stripe Ruxgs, J. Perry, London. 

28,237. THe SmupeRFect Hancer, J. Todd, Bardney, 
Lincoln. 

23,238. ENvELopE Macuines, E. Fischer, Barmen, 


rmaby. 
23,239. StantTiInGc PasTEBOARD Epogs, E. Fischer, Bar- 
men, Germany. 
23,210. Macuinxw for Baxinc, A. J. Torrance, Edin- 
burgh. 
23,241. Furst Economisrers, H. Courteen, London. 
23,242. Orn Burners, M. P. A. Steane, Dundee. 
23,243. Rows, E. de V. du Boulay, Ryde. 
23,244. Ciosets, W. J. Millar, sen., Manchester. 
23,245. Curr Luxxs, W. Pearce, Birmingham. 
23,246. Tin Macatng, R. Bartlett, Bristol. 
23,247. Bapcss, F. W. Knight, Aston, near Birming- 


ham. 

23,248. Pens, R. Smith, Glasgow. 

23,249. Tanks, A. E. Field, Southsea, Hants. 

23,259. Preventine Loss of Heat, F. T. Bond, Glou- 
cester. 

22,251. Dry Steam Generator, W. R. J. Griffiths, 
Tamworth, Warwickshire. 

28,252. Caps, B. R. Gibson and H. A. Powell, South- 

rt 


port. 

23,253. Srggrinc InstRumMENT, C. A. O. Savill-Onley, 
Taunton. 

23,254. Drarninc Jars, T. Hardie, Norwich. 

23,255. Ciotcnes, J. W. Milligan and J. W. Bayliss, 
Birmingham. 

23,256. Corkinc Macuineg, J. Metcalfe and T. For- 
rester, Liverpool. 

23,257. Tosz Recorpers, W. M Llewellin, Bristol. 

23,258. Tres, C. E. Towell, Manchester. 

23,259. Fotpinc Taste, H. Miiller and J. Cocks, 
London. 

23,260. Manuracturinc Foret Cakss, H. Schild, 


mdon. 

23,261. Switcu, M. G. Drake and Drake and Gorham, 
Limited, London. 

23,262. Sopways, F. C. Higgins, London. 

23,263. Ropes, W. H. Thickett, London. 

23,264. Seat, E. Bottomley, London. 

23,265. VenriLaTiInc Rattway CaRriaces, A. Imbery, 
London. 

23,266. Ovrpoor Sxat, E. Jeakins and E. Harvey, 
London. 

23,267. Mattress, S. Watson, London. 

23,268. Veuicte Beartnas, R. Wilkinson, London. 

23,269. LauncHi1nG Torpepogs, 8S. J. J. Drzewiecki, 
London. 

23,270. Tire, 8. Johnson, London. 

23,271. TaBLus, H. Cowley, London. 

23,272. Liqgvip Meter, B. J. B. Mills.—(S. Bouchet, 
France.) 

23,278. Cork Exrractor, R. Buckworth, Surbiton, 
Surrey. 

23,274. PickeR-up for Game Batis, T. W. Kemp, 
London. 

23,275. Brakes, W. H. Hayes, London. 

23,276. UNpEawzaR CoMBINATION GARMENT, A. Briggs, 
London. 

23,277. Watt Construction for Ovens, H. Koppers, 


ndon. 
, REGENERATIVE Coke Ovens, H. Koppers, 
ndon. 

23,279. TypEwritinc Macuing, R. N. Sherwood and 
C. Jephson, London. 

23,280. ENAMELLING VeEssELs, C. A. Allison.—(The 
Dubuque Enamelling Company, United States ) 

23,281. Moroz Mecuanism, E. Perks and F. Birch, 
London. 

23,282. HypopeRMIc InsgcTors, W. M. Haynes, 


mdou. 

23,233. DestinaTIoN InpicaTors, A. H. Gawthorp, 
London. 

23,284. Expiosives, M. Fiedler, London. 

23,285. Banpo.ter, G. C. Palmer, London. 

23,286. Massacine Device, P. E. Wirt, London. 

3 7. Steam Borxers, I. E. Lecoultre, London. 

,288. Steam Saurttine-orr AppaRatvs, H. Ditchfield, 

London. 

28,289. LusricaTinc Apparatus, J. Hewett.—(S. de 
Jong, Belgium.) 

ed Fixtna Motors on Bicycies, D. Roberts, 

Jerby. 

23,291. Boot Targs, A. Savage, London. 

23,292. FiasHiicut for Puotocrapny, H. E. Newton. 
—(The Farbenfabriken vormals F. Bayer and Co., 
Germany.) 





23 





28,298. Garpen Seat, A. E. Webb, London. 

23,294. Earta Conpuctors, P. Immich, London. 

28,295. LIGHT-CONTROLLING ScrgEN, M. A. E. J. G. 
Cromer, London. 

23,296. Vacuum Sriu for Perrotevum, H. J. Spooner, 
London. 

28,297. Ventcte Wuex s, O. Imray.—(B. B. Kingman, 
United States ) 

23,293. ARMOURED Gun Turrets, R. Geelhaar, 
London. 

28,299. PHorooraPHic Rott Fitms, C. D. Abel.— 
(Actien-Gesellschast jiir Anilin- Fabrikation, Ger- 
many.) 

23,300. ELecrro-maGnetic Coup.ines, O. Imray.—(J. 
L. Onken, Germany.) 

23 301. Reautatine Enornes, C. D. Abel.—(Aachener 
Stahlwaaren Fabrik. vorm. C. Schiwanemeyer, Ger- 
many.) 

23 302. DOoUBLE-BARRELLED Guns, P. V. Delahalle, 
London. 

23,303. PHOTOGRAPHIC Printinc Frame, J. Boesch, 
London. 


28,304. Sirk Dresstnc Macuings, W. Watson, London. 

23.305. Heat InrercHanoers, E. Ahlborn, London. 

23,306. Suipprne Coat, Sir W. G. Armstrong, Whit- 
worth and Co., Limited, and R. Wright, London. 

23,807. CusHion Frame for Bicycugs, J. H. Sager and 
G. D. Green, London. 

23,308. IncanpgscentT Extecrric Lamps, F. Fanta, 
London. 

23,309. TRoLtEY Heaps for Tramways, D. B. Foster, 
Liverpool. 

23,310. Ranoe-FINpERS, M. Serédi, Liverpool. 

23,311. Veutcugs, J. A. Shearer, Liverpool. 

28,312. InsuLatine Guioves, G. E. Heyl-Dia, Liverpool. 

23 813. Mastic Compositions, W. P. Thompson, Liver- 


pool. 
23,314. Brakes, F. H. and T. L. Mitchelmore, 


mdon. 

23,315. Exvecrric Lamps, A. J. H. Gurney and A. 8. 
Blundell, London. 

23,316. Wuer.s, C. R. 8S. J. Hallé and M. E. Ribben- 
trop, London. 

23,317. Roap Motors, W. E. Carmont, London. 

23 318. Wrrnprawine Knives from BaRRg1s, R. Aller- 
ton and A. H. Williams, London. 

23,319. Case for Guiassgs, V. T. A. L. Simpson, 


London. 
28,320. TopoaraPHicaL INSTRUMENT, P. O. Aubry, 


23,321. WATER-CIRCULATION APPLIANCES, A. Ross, 
London. 

23,322. Lamps for Microscopsgs, E. R. Clarke, London. 

23,323. Fixtnc Tires to Wuerezs, G. L. A. C. de H. de 
Manin and H. C. Johnston, London. 

23,324. Pivor Apsustments, P. M. Haines, London. 

23,325. Lamps, C. S. Snell, London. 

23,326. Trucks, G. C. Marks.—(J. A. Martin, Canada.) 

23,327. Writinc Macurng, W. D. Smith, London. 

23,828. Corn-In-THE-SLoT Apparatus, W. A. Hill, 
London. 

— Measvrine Liquin, H. E. and F. W. Sharman, 


mdon. 
23,330. Apparatus for Dustine Cuarr, E. Bloodworth, 
London. 
28,331. Fore-gscapg, K. Boyd, London. 
23,332. Nave for Suspension Spoxgs, E. P. Dignan, 
London. 
23,338. Borters or Gxgngrators, H. J. Fraser, 
mdon. 
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28,834. Suirt-curr Prorecrors, A. 8. Cochrane, 
mdon. 
23.335. Lerrer-Box, T. W. Gunton, London. 
23,336. Preventinc Sepiment from being PovurED 
Out of Bortiss, E. H. Bishop, Lewes. 
23,337. Gearinc Moror Cars, ‘I. S. Griesbach, 
Birmingham. 
23,338. PHotocrapHic Cameras, C. Howell and G. L. 
Moore, Birmingham. 
23,339. Wrxpinc Yarns, Dobson and Barlow, Limited, 
and T. H. Rushton, Manchester. 
23,340. Winpinc Yarns, Dobson and Barlow, Limited, 
and T. H. Rushton, Manchester. 
23,341. Harr-curvers, W. 8. Gonty, Leicester. 
28,842. Canpinc Macuings, W. H. Rankine, Halifax. 
23,348. Stippers, C. Barthel, Halifax. 
23,344. Weavine Wert Pite Fasrics, L. Fish, Man- 
chester. 
23,345. Batt-cocx, A. Salisbury and J. 8. Knight, 
Evesham, Worces re. 
23,346. Hanpie-Bars, W. H. Lucas and D. W. Perkis, 
Birmingham. 
23,347. Pavinc Buocks, Bayliss, Jones and Bayliss, 
Limited, and H. W. Bayliss, Wolverhampton. 
23,348. Srup for TraveLtLinc Trunks, A. Davis, 
Wolverhampton. 
23,349. Brakes for VeLocipepes, A; H. Godfrey, 
Birmingham. 
23,350. VEHICLE-SPEED RecorpEeR, L. Cole - Baker, 
Southsea, Hants. 
ag oo Innee Soues of Boots and SHogs, H. Marshall, 
eeds. 
23,352. Pressure Device for Vatves, R. Richardson, 
‘ow, 


23,353. Mitkinc Apparatus, W. H. Lawrence and R. 
Kennedy, Glasgow. 

23,854. Apparatus for CarRyiInG Goops through 
Dryinc CHambers, J. Keith and W. W. Wardle, 
Glasgow. 

23,355. PARALLEL Rucers, M. W. and M. E. Dunscombe, 
Bristol. 

23,356. Bepstgaps, R. P. Taunton and F. Hall, 
Birmingham. 

23 357. Batt Picker Up, A. E. Busby, Birmingham. 

23,358. Corp SHortengr for Lamps, J. J. Williams, 
Leicester. 

23,359. Brarines, J. W. Bowley, London. 

23,360. Brusues, W. H. Dawson, Manchester. 

23,361. Dress Protectors, H. W. Green, Derby. 

23,362. Vermin Exterminator, J. Dunning, Man- 
chester. 

23,363. Extractinc Dost from Gas, E. L. Pease, 
Stockton-on-Tees. 

23,364. Macuinge for Pagparine Jornts, 8. T. Tink, 
Waltham Cross. 

£3,365. Guarp for ProtecTinc FLame of a LIGHTED 
Matcu from Winn, H. E. Mason, Great Crosby, near 
Liverpool. 

23,365. Brakes for Veg.ocipepEs, W. Starley, 
Coventry. 

23,367. Tap3 for Barres, A. H. Partridge and A. 
Gibbs, Birmingham. 

23,368. PHotoGRaPHIC PRINTING Frames, W. Hudson, 
Burnley. 

23,369. PottsHinc Kwirg Hanpigs, J. N. Nutt —(A. 
Johnston, United States.) 

23,370. Makinc Hottow Bopries of SHeet Mgrat, A. 
Prym, Manchester. : 

23,371. TeLescopic Lappgrs, J. H. Heathman, 


mdon. 

23,372. Power Braxg, F. Currie andG. Brown, Man- 
chester. 

23,878. CLosets, H. L. Doulton, London. 

23,374. MOTION-PRODUCING APPARATUS, A. T. Holgerson, 
London. 

23,375. Topacco Pires, E. B. Watson, London. 

23,376. Etectric Fuss Box, The British Thomson- 
—. Compwy, Limited.—(7. van Aller, United 

tates 

23,877. Execrric Fuse Box, The British Thomson- 
jaa Company, Limited.—(R. H. Read, United 

states. 

23,878. ELrxctric Arc Lamps, The British Thomson- 
5 Company, Limited.—(R. Fleming, United 

tates. 

23,879. ELectric CURRENT TRANSFORMERS, The British 
Thomson - Houston Company, Limited.—(W. &. 
Moody, United States.) 

23,880. Execrric Fans, The British Thomson- 
a" Company, Limited.—(J. J. Wood, United 

tates. 





28,381. Rotary Macuings, The British Thomson- 
Houston Company, Limited. — (H. Geisenhoner’, 
United States.) 

23,382. Rotary Macuigs, The British Thomson- 
Houston Company, Limited.—(B. M. Hewlett and W. 
B. Potter, United States ) 

28,383. RarLway Wacon Brakg, W. Betts and J. Bliss, 
London. 

28,334. DraaucutsmEn, S. H. Crocker, London. 

23,885. Fornacks and Stoves, A. J. Liversedge, 
London. 

23,386. Caicket Bats, W. B. Grove, London. 

23,887. Devick for Boruinc MiLK, M. J. Pocknell, 
London. 

283,388. ImpLemENT for GaRpENING, R. J. Roberts, 
London. 

23,389. Firg-gscapg, W. Hall, London. 

23,390. Curr Retainers, J. Robb, London. 

28,391. VaLvas, J. H. Bickford, London. 

23,392. ExTineuisHeR for Fires, A. C. Badger, 
London. 

23,393. Friction CLutcuEs, M. Campbell, London. 

28,394. Rarrway Carriacgss, A. W. Sullivan and W. 
Renshaw, London. 

23,395. Tongs for Moror Cars, C. Chitty, Bromley, 

D 


Kent. 

28,396. AuromaTic Musicat Boxxs, C. L. Newland, 
Bromley, Kent. 

23,897. Potato Diccer, W. Waters, W. K. Elder, and 
8. C. Macky, London. 

28,398. Equipment of ELECTRICALLY-PROPELLED CaRs, 
Siemens Bros. and Co., Limited.—(F. Lydall, Gev- 
many.) 

23 399. Equipment of ELECTRICALLY-PROPELLED CaRs, 
Siemens Bros. and Co., Limited.—(F. Lydall, Ger- 


many.) 

23,400. KquipmENT of ELECTRICALLY-PROPELLED Cars, 
Siemens Bros. and Co., Limited.—(F. Lydall, Ger- 
man. 

23,401. ConTRoLLERS for ELECTRICALLY-PROPELLED 
Cars, Siemens Bros. and Co., Limited.—(F. Lydall, 
Germany.) 

23,402. Sinks, D. Campbell, London. 

23,403. Motors, H. 8S. Bishop and 8. D. Schuyler, 


London. 

28,404. FLoor Coverine, W.G. Kettand L. R. Hossen- 
lopp, London. 

23,405. TrRackeR Boarps for Musica INSTRUMENTS, H. 
R. Moore, London. 

23,406. DRILLING ATTACHMENTS for Macurings, H. H. 
Lake.(The Seneca Falls Manufacturing Company, 
United States.) 

23,407. Pian for BLowrne Away the Foo, L. A. Carré, 


23, 408. ‘Boxes or Recepracies for Sanp, E. Griese, 
23 409.  —_—— for Consumptives’ Usg, 8. I. Adains, 
23,410. Deracuanus Curr3 for Surrts, F, Rosenberger, 
98,411, — Enoing or Latur, R. Schwalm, 


mdon. 

23,412. Jacks, F. W. Lanchester, Birmingham. 

23,418. Dynamo Macuings, A. J. Boult.—(C. M. J. Limb, 
France 

23,414. Poss, J. Fuchsmeyer, London. 

23,415. Spgzep Gear, C. H. Claudel and J. P. E. Lict, 
London. 

28,416. SuppLyinc Water to Borters, A. J. Boult.— 
(The Automatic Boiler Feed-irater Regulator Company, 
United States ) 

23,417. VeLocipepEs, Rudge-Whitworth, Limited, and 
J. V. Pugh, London. 

23,418. VeLocipgepgs, Rudge-Whitworth, Limited, and 
J. V. Pugh, London. 

23,419. Sragpcecaase Fences, A. Pascocello, London. 

23,420. Gengratinc Steam, L. D. Copeland and G. 
Mitchell, London. 

23,421. Grinpino MILL, J. C. Wegeref, London. 

23,422. Exrractinc Gotp from Sea Warer, W. H. 
Martin and The Thames Mining Machinery Com- 
pany, Limited, London. 

28,423. Erecrric Tramways, W. C. Ullmann and A. 
E. Barber, London. 

eee for PLayixe Dravonts, C. Sauer, 

mdon. 

23.425. Sprnninc Macuryg, 8. Walker, London. 

23,426. Comp, W. Wolf-Kronheim, Liverpool. 

23,427. Resttignt Tires for VexHicies, F. Clouth, 
Liverpool. 

23,428. Sooz Hegis, W. P. Thompson.—(H. Helliceg, 
United States.) 

23,429. Erecrric Propuxsion for Rattway Cars, W. 
P. Thompson.—(@. J. Scott, W. S. Jannzy, and F. Le 
Bar, United States.) 

23,430. Perrot Encines, G. E. Whetman, Richmond, 


Surrey. 
28,431. PHotocrapHic Cameras, A. L. Adams, 


mdon. 
23,482. CicarETrTgs Houpers, E. Poitel, London. 
23,438. IxcanpescentT Lamp Howpers, E. Schulz, 


mdon. 

23,434. Dyginc VeceTaBLe Fisre, H. H. Lake.— 
(Farbwerke Miikiheim vorm. A. Leonhardt and Co., 
Germany.) 

23,485. Device for Fastentnc Packets, G. T. Shilton, 
London. 

23,436. VeHicLe Tires, R. B. Price, London. 

23,437. Fountain Ro.inc Pens, H. P. Havens, 
London. 

23,488. Door Jamps and Gate Posts, J. Bremner, 
London. 

23,439. Conpgensinc Apparatus, H. H. Lake.—(Cosmo- 
politan Power Company, United States.) 

28,440. Cottinc Mecuanisms, P. A. Newton.—(The 
American Tobacco Company, United States ) 

28,441. Key, A. Dutemple, London. 

23,442. VeLocipepe Brakes, J. Dring, London. 

23,443. ManuractorE of Csgment, C. von Forell, 
London. 

23,444. Evectric Licut Apparatus, C. H. Woodward, 
London. 

23,445. Power Transmission Gear, F. W. Hollick, 

mdon. 

23.446. Circurr Breakers, H. J. Haddan.—(The 
General Incandescent Are Light Company, United 
States ) 

28,447. Panoramic Apparatus, O. Bockhardt and F. 
Dillinger, London. 

23,448. PLoucH ATTACHMENT, F. Gale and J. Hemphill, 


mdon. 

23,449. HypRocaRBon Gas Burner, D. W. Bowman, 
don. 

28,450. AUTOMATIC-CONTROL MECHANISM, E. T. Cleathero, 


ndaon, 

23,451. Srgam Botters, W. M. Ernst, London. 

23,452. Steam Borers, W. M. Ernst, London. 

23,453. Prare Racks, E. Hackenberg —(0. Berlebach, 
Germany.) 

28,454. Camera Stanp, E. Hackenberg.—(0. Berlebach, 
Germany.) 

23,455. RoLLinc Merat Tupes, &c., A. E. Beck, 
London. 

23,456. ELecrric Resistances, H. A. Mavor and 
Mavor and Coulson, Limited, London. 

23,457. PREvENTING Liquips DeTERIoRATING, C. C. B. 
Moss, London. 

23,458. VAPOUR-BURNING Apparatus, A. Kitson, 


London. 
23,459. VapouR-BURNING Apparatus, A. Kitson, 
London. 
23,460. Ming Warterine Tank, T. Griffiths, Rhondda 
Valley. 
28,461. RirLtE Bucket for Troops, F. I. Dignasse, 
mdon, 
20th November, 1901. 
23,462. Copyina Apparatvs, F. W. Zimer, London. 
23,463. Spggp Inpicator for VeHicLEs, J. Fuller, 
Brighton. 


23,464. PrintiInc Linotzum, D. N. Bertram and R. 
Milne, Manchester, 





“e.. Sertinc Steam Boirers, H. H. Whitehead, 


ax. 
28,466. WaLkina Sticks, T. Templ 
Wethered, eee. , ee 2 
23,467. Gas Fire Stovss, H. White, Manchester. 
28,468. FLUID-PRESSURE Presses, A. Musker, Liver 
pool. P 
23,469. Sewace Apparatus, J. C. Hall 
ogachell Halifax. ; a wend Be 
470. Exastic Compounps, J. Deborde, Manc 
28,471. MANUFACTURE of FunpErs, G. a Bae: 
8,472. Stanms for F mm 
472. ‘REENS for Fire Grates, W. E. Nic 
. Birmingham. . j B. Niche, 
8,478. Station STOPPING-PLACE INDICATO: . 
port, Sheffield. mS. Dane 
23,474. Brake BLocks, T. Ashmore, Liverpool. 
23,475. SanivaRy Pipé Macuiyegs, W. J. Smith and 
J. Staley, Derby. 
— Motor Vau-cies, J. W. and G. J. C, Parker, 
’ 


ord, 
23,477. OpgRaTING RuppgR Braxgs, J. L. Boothmay 
23,478. AcE H fa 
.478. ACETYLENE HegapLicuT, C. §. 
Leonards-on-Sea. : Ball, &t. 
23,479. Mera Tirgs, T. Gare, Manchester. 
23,480. Preventina Escape of Gas, D. Boyde Man. 
chester. 3 
23,481. Locomotive Enotes, Meldrum, Brothers 
Limited, J. J. Meldrum, A. Cotton, and J. Wilkie 
oaliverpool. ” 
—, cc AERATED Liyuips, A. Bower, 


fo! 

28,483. Cycigs, R. Russell, Glasgow. 

23,484. Tune FERRULES for ConDENsERs, E. J, Main 
Glasgow. . 








SELECTED AMERICAN PATENTS 
From the United States Patent-office Official Gasette 





678,808. Comprinep Compounp axp Sxmi-com 
Exoise, M. L. Whitield, Memphis "Fiat 
epicenter 11th, 1890, inition. 

aim —(1) A steam engine comprising a stati 
cylinder, a stationary ean 5 pad cylin 
having motion in said stationary cylinder and on said 
abutment, a valve mechanism operating to admit live 
steam alternately to said piston and stationary 
cylinders and the crank shaft connected with the 
piston cylinder; in combination with means con. 
nected with the valve mechanism for changing the 
direction of rotation of the crank, for the purpose set 
forth. (2)A bined pound and semi-c d 
engine, comprising a stationary cylinder, a stationary 
abutment, a by ye cylinder having motion on said 
abutment and in said stationary cylinder, a crank 








shaft, a connection between the crank of said shaft 
and the piston cylinder, a main or distributing valve 
controlled by the movements of the crank shaft, an 
exhaust valve for the stationary cylinder, an inter- 
mediate valve in piston head of the piston cylinder, 
both said valves controlled by the movements of the 
distributing valve, means for adjusting the last-named 
valve to cause the engine to work semi-compound or 
compound, and means for adjusting said valve to 
change the direction of motion of the crank whether 
the engine works semi dior pound, su 
stantially as set forth. 





678,848. BrxocuLar Microscorg, J. Kroulik, Roches 
ter, N.Y.—Filed August 28th, 1900. 

Claim.—A binocular stereoscopic microscope provided 
with an object support and two tubes, each of which 
hasan object glass portion and an eyepiece portion at 
an angle thereto, the optical axes of the two object- 
glass portions intersecting upon the object support 


3) 


y % 
i 14 
H 

















and the distance between the two eyepieces corre- 
di he dist. [se oetgen — 8 ed 

separate ob: ect glass for each tube, and a mirror 

in each Aen. at the junction of the two portions thereof 

upon the outer side of the tube and arranged to ay 

—by a single reflection—the rays of light coming from 

the object glass toward the eyepiece. 
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THE FRENCH MERCANTILE MARINE. 


Oxg of the most serious of the economical problems 
that are attracting the attention of our neighbours Across 
the Channel is the ‘‘ decadence of the mercantile marine. 
[t is serious, because the more the subject is considered 
the more diflicult does it appear to be to arrive ata 
catisfactory solution. From being one of the leading sea 
y rs of the world, France has been outstripped by 

younger rivals, until now she finds herself a long way 
down on the list, below even Norway and Sweden. 
Compared with the colossal carrying trade of other 
cocntries France makes an exceedingly poor show, to 
such an extent that Gallic political economists fear that 
the marine will undergo an utter extinction unless some- 
thing is speedily done to give it encouragement. This 
decadence is regarded as doubly a national disaster— 
first because it means the impoverishment of the country 
by the payment of huge sums for freight to foreign 
vessels; and, again, because it diminishes the ranks of 
ceamen from which France draws her supplies, by means 
of “inscription,” to man the fighting navy. The lowest 
estimates put the amount paid to foreign shipowners 
every year for freight at 800,000,000f., and the amount 
paid to French owners is 100,000,000f.,so that three- 
fourths at least of the French sea-borne traflic is in the 
hands of foreigners. What is the cause of this disastrous 
decline in the French carrying trade? To deal with the 
economical reasons first, it must be remembered that the 
class of goods exported is not of large bulk. France does 
not export coal and cereals, and only a very small 
quantity of iron and heavy manufactured goods. The 
shipments consist chiefly of high priced articles which 
are not of sufficient bulk to permit of vessels being 
specially freighted, and the goods are nearly all 
taken by foreign vessels which call at the French 
ports, and, in the words of our neighbours, ‘‘ swoop 
down on the freight.” The foreign owner can 
do this under exceptionally favourable conditions, 
because he may leave his own port with a two-thirds 
cargo and make up the rest in France, while the French 
vessel could not sail unless she got a sufliciently profitable 
freight at home, except, of course, in the event of the 
difference being compensated by a premium, of which 
we shall speak later on. Many suggestions have been 
made for facilitating this making up of freight for the 
benefit of French ships. It is argued that the merchan- 
dise is distributed among too many ports, and that if it 
were concentrated among a few, the owner would have 
no difficulty in getting all the freight he wanted. Pre- 
ferential charges should also be allowed on the railways, 
and the waterways should be utilised to better advantage ; 
but it is obvious that these proposals are outside the 
range of practical politics, and that nosystem of distribu- 
tion will enable the French shipowner to secure freight 
if he cannot offer better conditions than his foreign com- 
petitor. No less serious are the legislative drawbacks 
under which the mercantile marine labours. The protec- 
tive system has been carried to the extent of hedging the 
owner round with all sorts of restrictions, of which the 
primary object is to make the mercantile marine a 
school for naval seamen. Every crew must be composed 
of at least three-fourths Frenchmen, and the owner 
is bound to bring the men back to the port of departure. 
The former restriction is a particularly onerous one in 
the case of trading in hot or unhealthy climates where 
Europeans are liable to suffer, and it is on account of 
the difficulty of navigating vessels under these condi- 
tions that the trade on the coast of Madagascar and in 
other parts of the world has passed out of the hands of 
French owners into those of the English. Neither for 
these economical or legislative difficulties is there any 
remedy. The French Government cannot provide the 
ships with freight, and will not change a law which is re- 
garded as of the first importance from the point of view 
of national defence. It therefore instituted a system of 
premiums or bounties around which a parliamentary 
battle has been waged for more than a month past. 

The great obstacle in the way of devising legislative 
measures for the revival of the mercantile marine lies in 
the difficulty of conciliating the interests of the ship- 
builder and the shipowner. The builder aims at securing 
a monopoly of the industry by prohibiting as far as pos- 
sible the importation of foreign vessels. The owner, on 
the other hand, objects to pay high prices for home-built 
ships, which increase in price with the prohibitive character 
of the protection; and not only does he regard the system 
as unfair, but absolutely ruinous, in view of the fact that, 
with the competition for freight, the business is unprofit- 
able unless he can procure vessels at a reasonable cost. 
It is true that he is paid a navigation bounty for vessels 
of French construetion; but this is graduated in such a 
way that the bulk of it goes into the pockets of the 
builders, until, when the tonnage reaches a certain figure, 
the owner does not get more than about 20 per cent. of 
the premium. Under the law of 1881 an attempt was 
made to remedy this state of things by offering the 
owner a half bounty on vessels constructed abroad, in 
the hope that, by giving these facilities, the tonnage of 
the mercantile marine would be considerably increased, 
and by thus augmenting its strength and prosperity, 
would stimulate a further demand for vessels that might 
be expected to benefit the home shipbuilding yards. On 
the expiration of this law in 1891, the opposition of the 
builders to its renewal was so formidable that the 
half bounty on foreign-built ships was suppressed, end 
the navigation premium was fixed in 1893 at 1°7Of. 
per gross ton per thousand miles for sailing ships, and at 
1°10f. for steamers. The builders thus got their monopoly. 
But the results were entirely different from what had 
been anticipated. As the cost of building steamships 
in France is estimated to be 40 per cent. more than in 
England, the owner was utterly unable to purchase his 
vessels at home, and found it preferable to pick up 
bargains in the way of old ships in England, even if he 
ad to forego the navigation premium. Since the 
Suppression of the half bounty the steamers of foreign 


carrie 





construction purchased by French owners have totalled 
20,694 tons a year, with an average age of fifteen years, 
whereas the yearly tonnage of steamers builtin France is 
736 tons. This represents 42 per cent. of the foreign 
vessels, as compared with 88 per cent. during the period 
when the half bounty was in operation. Notonly bas the 
construction of French steamers declined by one-half in 
comparison with the purchases of foreign ships, but the 
mercantile fleet has been converted into a wonderful 
collection of old slow-going tramps, which are known in the 
French marine as ‘“ wolves,’’ owing to their insatiable 
appetite for fuel. The suppression of the half bounty had 
another unexpected result. The owner saw that with the 
higher premiums offered he had every advantage in 
purchasing sailing vessels, which had the further merit 
of being cheaper and more economical, and thus a number 
of small companies sprang into existence to acquire two 
or three sailing ships that became known as ‘“ premium 
hunters’ because they were merely run forthe navigating 
bounties. The building of sailing ships has gone on so 
rapidly that in 1899 and 1900 they represented 80 per 
cent. of the entire French construction. Beside the steam 
tramps, therefore, rose a fleet of slow sailing vessels which 
did not take any freight from the French ports, but relied 
on more bulky merchandise, such as grain and coal, which 
they transported between England and Russia and 
America. An instance is given of a company 
owning four large sailing ships, of which one, in 
the course of a little more than a year, made the 
journey from Saint Nazaire to Swansea, without freight, 
and thence with a cargo to San Francisco and back 
to Antwerp. The profit on freight was 174,527f. 
and the amount of navigation premium paid by the State 
was 103,113f. The net profit was 68,247f., which repre- 
sents 21 per cent. interest on the capital invested in the 
ship. This is by no means an isolated instance, as 
there are many small companies owning sailing ships 
which are paying dividends of between 20 and 30 per 
cent. with the aid of the navigation bounties. The exist- 
ing legislation has therefore merely profited the owners 
of sailing ships and the builders, the former being able to 
cut freights to a ruinous extent, since it would almost 
pay them to sail all the year round on ballast; but it has 
proved disastrous for the mercantile marine, and the 
proportion of French freight it carries is actually smaller 
than it was before the abrogation of the old law. 

With the marine composed of old and slow vessels, 
and eating away more considerably every year at the 
Budget without bringing the slightest profit to the 
country, the Government has been obliged to bring in 
a Bill to favour shipowners by the payment of a bounty 
on foreign vessels, and to alter the conditions which 
have proved to the advantage of sailing vessels by re- 
organising the navigation premiums. No measure has 
met with more violent opposition in the Chamber of 
Deputies than the proposal to offer bounties on vessels 
of foreign construction, and thus give a ‘“‘ premium on 
foreign competition.”’ The shipbuilding interest attacked 
every clause of the Bill, and nearly succeeded in defeat- 
ing it. They argued that it would let in any number of 
British vessels to the prejudice of the home industry, 
that French capital was giving employment to the 
British shipyards, while the French workmen were 
unable to make a living. Unfortunately for the ship- 
builders, the Government was able to show that 
while the number of stocks had nearly doubled 
in ten years, the industry was utterly unable, or 
perhaps unwilling, to carry out private orders. Builders 
preferred to rely on State contracts, for which they 
were more highly paid, and often gave disdainful 
refusals to applications for estimates from private 
owners. A case in point was that of anowner, who, need- 
ing a cargo boat of 2200 tons, applied to every shipbuilder 
in France, and was told that they were unable to enter- 
tain his order. He eventually bought the vessel in Eng- 
land for about half the price it would have cost him in 
France. That many of the builders are well able to 
dispense with private business is shown by the position 
of the Chantiers de la Loire, which, with a capital of 
10,000,000f., has a reserve of more than 7,000,000f., and 
has invested in different enterprises more than 13,000,000f. 
All this has been done with State contracts and State 
subventions. The amount of premiums paid by the 
Government to the Chantiers de la Loire from January 
1st to November Ist was no less than 4,500,000f. These 
are the companies who are agitating for a protection, 
which really meansa monopoly of the industry. So violent 
was the attack that the Chamber of Deputies was actually 
surprised into voting the total suppression of bounties on 
vessels of foreign construction, but the Government 
followed up with a rider which entirely reversed the 
amendment, and the battle recommenced more hotly 
than before. The argument in favour of the bounty, or 
‘‘owner’s compensation’’ as it is called, is that if the 
sea-carrying traffic is to develop there must be more ships, 
and the owner must have more facilities for procuring 
them, while the home shipbuilding industry must natur- 
ally profit from the revival of the mercantile marine, as 
well in the carrying out of repairs as in supplying the 
demand for new vessels, which will grow with the intro- 
duction of fresh capital. If owners of foreign-built 
vessels spend more than a certain amount abroad 
upon repairs, they will lose the benefit of the 
‘“compensation.” It was with a view of con- 
ciliating the shipbuilding interest that the bounty 
is hedged round with much greater restrictions than was 
the case under the law of 1881. The complaint that 
French owners entered into league with British firms to 
sail vessels under the French flag has been met by limit- 
ing the compensation to shipping companies of which 
three-fourths of the directors are French, and the ships 
must be manned and navigated by Frenchmen. The 
amount of bounty to be paid is five centimes a gross ton 
up to 1000 tons, with a diminution of one centime for each 
additional 1000 tons, until the sum paid for more than 
4000 tons is two centimes aton. This does not repre- 
sent any considerable advantage for the buyer of a foreign 





vessel over the owner who receives the full navigation 
premium on French-built ships, but he gets at the same 
time a reduction of the import duties to the nominal figure 
of 2f. a ton for “ statistical taxes,” so that the net result 
may be expected to compensate the owner for the higher 
prices asked by the home shipbuilding firms. The ship- 
building interest tried desperately to place further restric- 
tions on the “ compensation ” by reducing the age of the 
foreign vessels imported from seven years to five, by 
requiring them to sail at a minimum speed of ten knotsan 
hour, and by compelling the owner, when he purchased a 
vessel abroad, to place an order for a similar tonnage at 
the French shipyards. Admiral Rieunier pleaded earnestly 
in favour of taxing foreign vessels which carried off the 
French freights as if they were engaged in a discreditable 
and illicit traffic, quite overlooking the fact that the French 
“premium hunters” have been doing exactly the same 
thing in foreign ports. All these amendments were 
rejected. As the adoption of the compensation clause has 
deprived the shipbuilders of their monopoly under a 
prohibitive Protection, they will find it less easy to get such 
high prices for their vessels, but they are themselves find- 
inga certain compensation by the reorganisation of the navi- 
gation premiums. As we have shown, the old arrangement 
of premiums was singularly favourable to the construction 
of sailing ships. This has now been modified. The 1-708. 
a ton is to be maintained for sailing vessels of Jess than 
800 tons, but it is to be decreased in inverse ratio to an 
augmentation of gross tonnage, until the minimum figure 
of 1f. is reached. The premium on steamers, on the 
other hand, has been increased from 1°10f. a ton per 
thousand miles to 1:70f. Moreover an important restric- 
tion now comes into force limiting the tonnage upon 
which premiums can be paid in any one year to 500,000 tons 
for steamers and 100,000 tons for sailing vessels. This 
arrangement of navigation bounties is obviously intended 
to make it no longer profitable to navigate huge sailing 
ships for the sake of the bounties between foreign ports, 
but to replace them, for the “‘ long cours’ voyages, with 
modern steamers, the acquisition of which will be 
facilitated by the ‘‘ owner’s compensation ”’ clause, and the 
encouragement to sailing ships will be confined to small 
vessels engaged in the coasting trade, which constitute 
by far the larger proportion of the sailing fleet. The new 
law is a curious attempt at making a Free Trade breach 
through the wall of Protection for the benefit of the owner, 
while the shipbuilder continues to enjoy State subsidies. 
But the absurdity of the system is shown by the fact that 
the country does not benefit in the slightest degree from 
this legislation, since the whole of the burden falls upon 
the taxpayer. Whatever effect it may have upon the 
mercantile marine—and no law has ever permanently or 
effectively compensated for economical drawbacks or 
deficiencies—it is probable that it will have a notable 
influence upon the British shipbuilding industry, in the 
sense that it is intended to facilitate the purchase of 
modern steamers in the place of the old tramps and 
premium hunters which have become the bane of the 
French mercantile marine. 








SHEFFIELD TECHNICAL COLLEGE. 


WE have recently had an opportunity, owing to the 
courtesy of Professors Ripper and Arnold, of inspecting 
the Technical Department of University College, Shef- 
field, and we were greatly interested. This institution 
differs from most others of a similar character in various 
parts of the country, in that it has not attempted to do 
tco much. Whatever aspirations it may have for the 
future, it has at present confined itself to two subjects, 
namely, metallurgy and mechanical engineering, both of 
which may be considered to be particularly adapted to 
the special requirements of Sheffield. Practically speak- 
ing, iron and steel form the chief subjects of investigation 
on the metallurgical side. Other metals are dealt with, 
but to a much more limited extent. Mechanical 
engineering, however, is taught in an extended 
form, instruction in nearly every phase being obtain- 
able. We could not help noticing the business-like 
methods employed throughout, and the attention given 
to detail. It will be. interesting, perhaps, if we 
briefly sketch the ground traversed. First, on the 
metallurgical side, geology forms an important feature. 
The students are taught the conditions under which 
metalliferous deposits are found. They study the struc- 
tural formation of the ores and the finished metal. They 
could hardly have a better teacher for this—as for other 
parts of their work—than Professor Arnold. There is an 
open-hearth furnace capable of producing one ton of steel 
per charge, together with gas producers, ladles, ingot 
moulds, &c. There is a cupola for the production of 
castings and an excellent laboratory for analytical work. 
Microscopic examination is largely practised, and nothing 
appears to have been omitted for the use of students 
who wish to receive a thorough training in the subject. 
The teaching is from first to last eminently practical. 
Theory, of course, is far from being omitted, but it is 
taught in conjunction and concurrently with practical 
woik. The error is not made—as we fear it is in so 
many cases—of making theory a study apart, instead of 
being intimately associated with practice. The engi- 
neering side possesses the same kind of advantages. 
Here the student can study power producers of all kinds 
—steam, gas, and oil engines, boilers, &c.—and can learn 
how to make them. There is a large number of ma- 
chine tools, many of them of the newest designs. During 
a year’s working as many as from 10 to 12 tons of steel, 
produced on the premises, are turned into useful tools, 
&e., by the students. Each tool made bears the maker’s 
name, and is, in its turn, used in further constructional 
work. We had an opportunity of examining some of the 
work carried out, and found it excellent, both in material 
and workmanship. In addition to all this, opportunities 
are given for studying electricity, and a special plant has 
been installed for investigating the properties of super- 
heated steam. In this connection Professor Ripper’s 
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name is so well known as to need no comment from us. 
There are extensive testing arrangements, and, in short, 
everything necessary to produce competent mechanical 
engineers. 

The foregoing gives a general outline of the scope of 
this establishment. The question next arises, Is it made 
use of? Are there persons who desire to, and who do, 
avail themselves of the opportunities offered? It is, as 
we have said, an excellent institution, but it would be 
absolutely valueless were there none to avail themselves 
of it. As a fact, it is utilised to its very fullest capacity. 
So much is this so that there is at the present moment 
absolutely not room for another student. Day after day 
and evening after evening the shops, laboratories, engine- 
room, and lecture theatres are thronged—thronged, we are 
assured, with an excellent class of students. They do not 
go there to play by any means. They work hard and 
produce good results. Of the evening students there are 
many who have been at work all day in engineering 
shops. These men, perhaps, are confined in their every- 
day work to the use of one machine. They attend the 
evening classes so as to become conversant with other 
machines. Many of these men have attended for years in 
succession. 

In addition to the professional staff, there is a num- 
ber of expert fitters at work continuously. There 
is plenty of work to keep these busy when the students 
are not there, for the preparing of objects for the lectures 
takes up their timefully. They also instruct the students 
in the use of the tools, standing and working with them. 
The course is naturally graduated. The beginner starts 
at the lowest rung of the ladder, and is promoted to 
more difficult work when he is fit for it. He is closely 
overlooked, and he is kept at work at one particular tool, 
for example, until he knows it well. He is given an 
excellent mechanical education, and there is no better 
proof that this technical department fills a much-needed 
want in Sheffield than that if a person desires to become 
a student itis necessary for him to enter his name on 
the books a year beforehand. 

To those who are continually crying out that we in this 
country are backward in the technical training of our 
students, this college in Sheffield—by no means alone, 
and only taken by us as an example—would perhaps 
come as a revelation. It is true that in some similar 
institutions the same high standard of teaching is not 
maintained. We are far from upholding all such places 
of instruction. They are some of them calculated to do 
quite as much harm as good. Their methods in many 
instances savour too much of the amateur and are old- 
fashioned, while they lack system and thoroughness. We 
are pleased to think that they are, in some part, mending 
their ways. Ifthey wish fora model on which to reconstruct, 
they might well copy what Sheffield has done. There 
perfection may not have been reached, but the whole 
scheme has been developed with much skill and thought, 
and has been carried out quite in the rightdirection. The 
institution really needs no recommendation from us; its 
recommendation is that itis so full of students that it 
can, with its present dimensions, hold no more. More- 
over, our aim is not so much to praise it for its own sake 
as to suggest to others that they should follow in the 
same lines. Sheffield has modelled its teaching to its 
own particular requirements. Our contention is that 
other towns might with advantage do the same. The 
money to carry on such undertakings would be much 
more certainly forthcoming if it could be made 
clear that the place would materially benefit by the 
money being spent. Sheffield, with its vast iron and 
steel works, is undoubtedly reaping the advantage in 
better workmen, though this fact may not at present be 
visible on the surface. It may be argued that the 
number of men who can possibly be accommodated at such 
a college is infinitesimal when compared with the number 
actually at work. This may be so, but it does not affect 
the principle involved. There must be a beginning in 
everything, and in this case certainly the beginning has 
been good. Itis purely a question of development for 
increases in capacity to be made. We hear that in the 
early future there is some chance of an enlargement of 
the scope of this particular institution. We trust that 
this may be so, and that it may continue to succeed in 
the future as it has in the past. 








RAILWAY CONTRACTS FOR LOCOMOTIVE COAL. 





CoALOWNERS, railway directors, and shareholders are once 
more face to face with the placing of contracts for supplies 
of locomotive coal for the leading companies. The question 
has for years been an interesting one, inasmuch as the placing 
of the contracts generally rules the prices of steam coal 
during the period over which the contracts extend. This 
was especially the case at the beginning of the present half- 
year, when 9s. per ton was accepted. The price has always 
been looked upon by coalowners as too low, but all the 
efforts put forth have not enabled them to get much 
better prices. During the shipping season Yorkshire hards 
have been supplied for shipment at Hull and Grimsby at 
Qs. 3d. to 9s. 6d., some being supplied at 9s. per ton. The 
demand for steam coal in the open market has been fairly 
active, and 10s. to 10s. 3d. per ton has been received. Tenders 
for the various railway contracts have been sent in, it is 
understood, at 9s. 6d. per ton. The Midland and Great 
Northern Railway companies have as yet not shown their 
hands, but it is stated that the Lancashire and Yorkshire 
Railway Company has placed several large orders in South 
Yorkshire at a low rate; in fact, it is whispered that last 
year’s prices have not been paid. From what can be 
gathered there is again a want of unity amongst the coal 
owners, and some of the new collieries are, it is said, likely 
to give way in price in order to secure a share of the 
contracts, 








WE have been asked to note that the offices and show- 
rooms of Messrs, Barron and Woodward, engineers, have been 
moved t2 178, St, John-street, London, E.C, 





IRON FOUNDRIES AND FOUNDRY PRACTICE 
IN THE UNITED STATES. 
(By our Special Commissioner.) 
No, XI. 
0.—MELTING RATIO, 

In some discussions as to the relative merits of 
different cupolas, or the efficiency of the work in different 
foundries, it has been assumed that the melting ratio— 
or the amount of iron melted per pound of coke—is a 
proper basis for comparison of results. This is entirely 
erroneous, for various reasons, the most important of 
which is that the proportion of iron to coke necessarily 
varies very considerably according to the character of 
the work to be cast. For small, thin, or intricate castings 
the metal must be very hot and fluid, requiring the con- 
sumption of a considerable quantity of coke, while large 
roughwork can be cast with iron at a lower temperature, 
and consequently with a higher melting ratio. Other 
reasons which weaken the comparison are the lack of 
uniformity in figuring the quantities involved, the varia- 
tion in the quality of the pig iron and coke, the size of 
the cupola, the total amount of the melt, and the length 
of the heat of the blast. 

In the series of articles on ‘Cast Iron Pipe in the 
United States,” published in Toe EnaiInerEr, February 
to July, 1901, the general average of regular daily work 
was given as 10 lb. of iron per pound of coke, including 
the bed, although one of the pipe foundries described had 
a record of 12 to 1. An English critic claimed that 
10 to 1 was very low, and intimated that his patent 
cupola could give ratios of 12 or 16 to 1 with a melt of 
80 to 100 tons, and even better with small heats. No 
details were given as to the class of work, the conditions 
of working, or whether the figures included the bed. 
The present writer has no desire to institute invidious 
comparisons between American and English practice— 
there have already been too many such comparisons, 
made on insufficient and unequal bases ; but it is fair to 
say that English records of foundry work do not appear to 
sustain such high claims for regular work. Ratios of 12 
to 1 and even higher have been made at American 
foundries, but they usually represent special conditions 
and not regular daily practice. Two pipe foundries, 
however, even report records of 14 to 1 and 14°6 to 1. 
The latter was for very heavy pipe, which did not re- 
quire very hot iron, and this was not considered satis- 
factory. In fact, it is generally recognised as poor 
practice to cut the coke supply too fine, at the risk of 
losing castings by having dead iron, cold shuts, «ec. 
The character of foundry coke has already been 
discussed. 

Particulars of the melting ratios of certain makes of 
cupolas have been given above under the heading of 
“Cupolas.” Following up the English criticism on 
this matter, the writer instituted some inquiries among 
foundrymen of acknowledged experience and foundries 
making different classes of work. From the replies re- 
ceived the following notes are taken :— 

(1) Mr. Richard Moldenke, secretary of the American 
Foundrymen’s Association, writes as follows :—‘ Your 
figure—10 to 1—is an average of the best American 
cupola practice, and that only for heavy output—50 tons 
and over—of uniform work. A good average for a job- 
bing foundry is 1 to 8$, more often it is 1 to 8. For 
small blows it is impossible to get over 1 to 6. My own 
results with an output of 15 tons was 1 to 5°8; with 
25 tons, 1 to 8°2; with 54 tons, 1 to 10°1. This, for 
railroad castings of uniform shapes and weight, with 
some heavy work thrown in, all in the same cupola. 
The best figures I ever obtained were in melting white 
irons for heavy annealing pots, in which work I could 
save coke, as the iron was not wanted hot. Here I 
got 1 to 11°8, and the heat was 65 tons. The very 
small heats used for cupola ‘ malleable,’ amounting to 
only 2 to 4 tons, seldom go better than 1 to 4.” 

(2) Mr. W. J. Keep says —‘‘ The amount of fuel required 
to melt iron depends on the kind of work to be poured. 
For very heavy castings it would be possible to do better 
than 10 to 1, but for light machinery it would be less, 
and for light hardware, &c., 9 to 1 would be good; and 
7 or 8 to 1 is also good. We melt more economically in 
the United States than they do in England. Iron hot 
enough to pour a casting }in. thick was never melted 
with 16 to 1. 
and whether all materials are actually weighed. The 
proper way is to weigh all material, and count all 
coke in bed and in each charge. The coke and iron re- 
covered in the dump should not be weighed, but should 
be charged next day along with new material, or else 
subtracted from the day’s iron and weighed next day.” 

(3) Mr. Scott, whose foundry investigation work and 
foundry material specifications have already been referred 
to, says that at the Case foundry—making agricultural 
machinery—the melting ratio is about 1 to 8, but varies 
from 1 to 6 and 1 to 9, the latter figure being seldom 
attained. ‘Much depends upon the size of the cupola 
and surrounding conditions. With a ratio of 1 to6 you 
are sure to get a good hotiron; with a ratio of 1 to 10 
the chances are favourable to cold iron and trouble with 
‘cold shuts.’ Ordinarily, 1 to 15 is impracticable, and 
when such cases are reported it is usually found on 
investigation that the foundryman forgot to include the 
‘bed’ of coke. There is no economy in spoiling 15 tons 
of high-priced iron for the sake of saving half a ton of 
cheap fuel.” 

(4) At the General Electric Foundry, already deséribed, 
the records for the past year show that for this period 
the ratio is a little over 9 lb. of iron to 1 lb. of coke, 
which, in their opinion, represents about the average 
result obtained in large ironfoundries. They have, 
however, kept records of individual melts where they 
were able to obtain over 10 lb. of iron to 1 lb. of coke, 
but this was where the conditions were very good and 
the melter was looking after the charge very carefully. 

(5) “ You have asked a question which is difficult for 
us to answer definitely, if the information is to be used 


Much depends on the method of figuring, | p 








for general purposes, for the reason that, if we are given 
equal conditions as to cupola, volume and pressure of 
blast, &c., the melting ratio of coke depends principal 
upon two factors ; the first being quality or composition 
of material being melted, and second, whether the blast 
is continued throughout the heat, or frequently inter. 
rupted on account of lack of facilities for taking away the 
metal. In the case of melting an all pig iron mixture for 
fine machinery castings, a ratio of 8 to 1 is considered 
fair, whereas a ratio of 10 to 1 we would consider as first. 
class. However, if we were to melt, say, 40 per cent, of 
pig iron containing about 2} per cent. silicon, the re. 
maining 60 per cent, to be made of all miscellaneous scrap 
iron, we expect, and do get, a result of 12 and 13 to1 as 
an average. These figures are, of course, inclusive of the 
bed. I never heard of as large a ratio as 16 to 1, but if 
nothing but cheap scrap were melted, no doubt such 
figure would be possible. Your figures of 10 to 1 as 
general average I believe to be perfectly correct, and | 
ae this belief upon the experience of some fifteen years’ 
work.” 

(6) At the McCormick foundry, making parts for agri. 
cultural machinery, the average melting ratio is some. 
what better than 10 to 1. 

(7) The Westinghouse Company writes as follows ;— 
“We buy our coke by the carload, and the 
weights given are all railroad weights. We are 
frequently compelled to pass railroad weights which 
are in excess of our own scale weights. During the 
year 1900 we purchased for our East Pittsburgh foundry 
a total of 3,731,000 lb. of coke. A certain proportion of 
this, impossible to account for accurately, was used in 
our brass foundry for melting stock in crucibles; a cer. 
tain other proportion was employed in the making of 
cores, in order that the gases might be conveyed away 
readily in the core; a certain amount was probably em. 
ployed in building open fires during the severe winter 
weather while our building operations were going on. 
If we dealt with the total coke pnrchased and the total 
iron melted, then we have a very low ratio, viz., about 
5 lb. of iron per pound of coke. If, however, we depend 
upon the cupola man’s detail reports of iron melted and 
coke used, our average runs up somewhat higher, and the 
ratios, according to such reports, are more nearly 6} to 
1. We believe that there is a great deal of fallacy about 
the high reports which are oftentimes seen in print. 
Our practice is probably as good as the average 
foundry in this respect, and we are disposed to 
think that where ratios as high as 10 to 1 are 
reported that the party so reporting them is simply 
fooling himself. If he had the ways and means 
of comparing his total coke bought and paid for 
with his total iron melted he might discover a wide 
discrepancy. Our heats, as a rule, are comparatively 
short; we endeavour to melt as fast as we possibly can, 
in order to delay the time for our first pouring to as late 
in the afternoon as will enable us to finish up the day's 
work by our regular quitting time. As a consequence, 
our cupolas have to be charged on the first bed as usual, 
no matter how short the heat might be; and when we 
dump the cupola at the close of heat we have the constant ¢ 
waste which is incident to this end of the operation. If 
we were melting continuously, as some foundries do, or 
as the Bessemer steel works frequently do, we would 
reduce very greatly the average loss at both ends of the 
melting, and make a better showing. In addition to this 
our castings are largely of the critical sort, and we must 
have our melt good and hot. We make this explanation 
to in part justify a ratio of coke to iron which might seem 
to be woefully poor. We have good cupolas, of most 
modern construction, and we feel that they are operated 
to fairly good effect. We run five cupolas in our East 
Pittsburgh foundry, although not always employing the 
total number, since our heats vary in size from day to 
day.” 
is) ‘“‘ The average of 10 to 1 would be a fair proportion 
for melting iron for cast iron pipe purposes. We have 
melted as high as 14°6 tons of iron to 1 ton of coke in 
melting very heavy pipe. This is not a satisfactory ratio 
to work on, and we believe that your average melting 
ratio of 10 to 1 is as fair as possible to get it. For light 
castings, stove plates, &c., an average of 1 to 7 is 
required.” 

(9) “ As to our relative ratios for melting in our cupola 
ractice for cast iron pipe, I beg to advise you that 
between 13 Ib. and 14 Ib, of iron to 1 lb. of coke is our 
usual practice when we are running our cupolas to their 
maximum. This includes beds.” 

(10) The Schenectady Locomotive Works reply that 
it is the practice in their foundry of melting 10 Ib. of iron 
to 1 lb. of coke. The 72-hour Frick coke is used. 

(11) The R. D. Wood Company, whose pipe foundry 
has been described in detail, state that the melting ratio 
depends so much upon the details surrounding each case 
that it would not be fair to make any general statement. 
‘We have no doubt that in some of our cupolas we are 
using as much as 1 Jb. of coke to 6 lb. of iron, while in 
others it may be as much as 1 Ib. of coke to 15 Ib. ofiron. 
Pardon us for not being able to give a general average. 
The maximum or minimum are really all that it is safe 
to speak of.” 

(12) Two makers of cupolas give the following replies :— 
(a) ‘* Our experience is that 10 to 1 is a good ratio of iron 
to coke in cupola practice. It must be that the high 
ratio of English cupolas does not include the bed. We 
have known of ratios being compiled in this way before, 
but they would run even higher than 15 or 16. The best 
results are, of course, to be obtained in the larger size 
cupolas and when running long heats.” (b) ‘‘ We believe 
that you are misinformed, not perhaps intentionally but 
nevertheless erroneously, concerning the ratio of melting 
in England, especially in small heats where you state 
they claim to run from 15 or 16 to 1. We have some 
records of our furnaces melting as high as 144 to 1; we 
consider this exceptionally high, and in our travels about 
the country we find that 10 to 1 is considered good 
melting, and information we have heretofore received 
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om England would lead us to believe that a much 


al ratio was run, running down as low as 5 or 8 
to 1. P.—BLOWERS. | 
Cupola blowers are usually of the impeller type, such 


as the Root or Green blowers, having double interlock- | 
Some | 


ing impellers revolving in a horizontal casing. 


so designed as to lock the ladle in every position. A 
somewhat peculiar feature of this gear is that both 
shafts revolve in the same direction. The ladle moves 
in the same direction as the hand wheel, but at only 
one-twelfth the speed. The gear is enclosed in a hous- 
ing which forms part of the standard, and the opera- 
ting shaft is revolved by astar wheel, the shaft being 

long enough to put the 

wheel at some distance from 








Fig. £0 


the ladle, so that the molten 
metal will not greatly in- 
convenience or endanger the 
operator. 

Fig. 51 shows a 10-ton | 
crane ladle, made by the | 
Northern Engineering Works | 
of Detroit. It is suspended | 
from a heavy bail, with a | 
cross bar to prevent buck- | 
ling, and the operating gear | 
is entirely enclosed in a cir- 
cular casing bolted to the | 
bail. The lip is fitted with | 
a guard. 

The Pessano crane ladle, | 
made by the George V. | 
Cresson Company, of Phila- | 
delphia, has several points in | 
which it differs from ordinary 
ladle design. When a ladle | 








The Whiting ladle truck has sole plates of angle iron, 
upon which are channel bar headstocks, while the cast 
iron axle-boxes have flanges bolted to both members. 
Steel axles are used, with roller bearings and chilled cast 
iron wheels of the kind generally used for travelling 
cranes, &c. Cast iron standards on the headstocks 
support the ladle trunnions. The tiltimg gear is mounted 
in a special bracket on one of the standards, independent 
of the cap of the'trunnion bearing, so that the ladle may 
be removed from the truck without disturbing the gear- 
ing. The ladle has a bail to which gearing may be 
attached, forming then acrane ladle. ‘These ladles are 
of 3000 lb. to 5000 lb. capacity. 

R.—CLEANING CASTINGS, 

Castings are commonly cleaned by being shaken 
together in revolving barrels or tumblers. Many of these 
rumblers, rattlers, or tumbling barrels, are built up of cast 
iron staves, but others are of sheet steel, with ribs on the 
inside to keep the casting from slipping, and to shake 
them up thoroughly. The barrels are usually cylindrical, 
but the Stover barrel is elliptical in longitudinal section, 
the idea being to throw the castings from the ends as 
well as from the sides to the centre. Barrels of rectan- 
gular section are also used. In the best practice the 
barrels revolve slowly upon hollow trunnions, through 
which the dust is drawn by an exhaust fan, thus avoiding 
the discomfort and the danger to health which result 
from the clouds of dust surrounding the ordinary rattler. 
The tumbling barrels of the Walker and Pratt Foundry 


particulars of the capacities of the well-known loot is heated by a charge of molten iron the bowl expands, | and the Milwaukee Foundry have been shown in Figs. 17 


blowers are given below :-— 
Root’s Tmpe ler Blowers. 


Revolutions Discharge Iron Diameter 

per r melted per of 
minute, revolution. hour, cupola, 
Cubic feet. Tons, Inches. 
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Fans are less generally used, and are usually of the 
ordinary paddle-wheel or centrifugal pattern, such as the 
Sturtevant and others. They run at much higher speeds 
than the impellers. The Poole fan blower has bucket- 
shaped blades, which are thought to be more advan- 
tageous than flat blades. The fan has two side plates, 
notched to the shape of the curved buckets, formed by 
transverse plates. The wheel revolves in a casing of the 
usual form for centrifugal fans. For 12in. of blast area, 
a fan running at 2535 revolutions per minute will main- 
tain a pressure of 8 oz. in the wind-box, and give a melt- 
ing capacity of 4650 lb. per hour in the cupola. The 
speed is that sufficient to maintain the given pressure at 
the fan outlet through an area equal to the square inches 
of blast, the air being at 50 deg. Fah. The actual 
running speed of the fan must be greater by an amount 
proportional to the resistance of the pipes and any 
increase in temperature. Other capacities are as follows: 


Poole Fun Blowers 


Blast Blast Revolutions Melting capacity 
area, pressure. per minute. in cupola. 
Sq in. Ounces. Pounds per hour. 
ya 2211 ... 9,840 
re en: 24,210 
78 IG i «» Ie 36,420 


Q —LADLES. 


Foundry ladles are of infinite variety in size and form. 
They include ‘‘ hand ladles” operated by one man, or | 
by two men holding the forked ends of bars attached to 
the frame ; ‘‘ buggy ladles ” are mounted between a pair of 
large wheels and drawn by hand by a cross handle ; 
‘crane ladles,” suspended from a crane by a bail and 
frame, and tilted by worm or bevel gearing; “ truck 
ladles,” mounted on lorries or trucks which run on a 
narrow-gauge track. 

In the truck ladles shown in Fig. 50, and made by the 











Fig. 51 


C. W. Hunt Company, of New York, the truck has 
wheels with outside flanges, and over the two axles are 
standards supporting the trunnion bearings. The top of 
the ladle is 8ff. above the rails, and the trunnions are so 
placed that the ladle will pour into another ladle 17in. 
high, A cam gear is used for revolving the ladle, and is 








and in heavy crane cradles or bails the side bars must 
move outwards. With the ordinary design of the head | 
of the bail the bars are not free to move outwards | 


and 27. One of these views also showed the iron blocks 
or ‘shot’ which are shaken up with the castings. For 
certain forms of castings these ‘‘ shot”’ are of star shape. 





Fig. 52—TUMBLING BARFELS 


evenly through their entire length, the head of the bail 
remaining practically stationary, while the lower ends 
of the upright side bars are forced outward by the 
expansion of the ladle shell 
at the trunnions. In ex- 
treme cases this may make 
it diflicult to operate the 
ladle. 
The Pessano ladle has a 
cast steel head or cross bar, 
slightly concave, so that it 
will expand and move the 
tops of the side bars out, 
while the expansion of the [ 
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shell at the trunnions moves 

the lower ends out. The 

trunnions are forged in one t 
piece and riveted to the shell | H 
which is reinforced by two 
encircling bands and vertical 
braces. The hand wheel is 
of wrought iron and its shaft 
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Fig. 52 shows two batteries of Sly’s patent tumbling 
barrels at the Interstate Foundry. Each battery has 
two parallel rows of tumblers, each driven by a shaft 
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carries a bevel wheel gear- 
ing, with a similar wheel on 
the horizontal shaft of the as 
worm, which drives the pe a, Se 
worm wheel on the trunnion. ? 

A ladle of 25,000 Ib. capa- 
city is 4ft. diameter at the 
bottom, and 4ft. Tin. at the 
top, 4ft. 10in. deep, with a 
spout 13in. wide, 14in. deep, 
and projecting 10in. from the 7 

shell. The side bars are 1tin. S 

by 5in. The centre of the Side 
trunnion is 25in. from the 

bottom; above it the height 

is 33in. to the top of the ladle, 5ft. 3in. to top of side bar, 
and 6ft. lin. to the bearing for the crane hook. The ladle 
is said to be very sensitive in motion, and to work very 
easily, even when filled to its maximum capacity, the 
concave head taking care of the expe nsion. 
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, between the rows. On this shaft are pinions gearing 
| with circular racks on the heads of the barrels. The 
| vertical pipes are for the exhaust, and a special arresting 

device or dust collector is used to intercept the du:t 
| before the air current reaches the exhausting fan. In tke 
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winter, the air may then be returned to the foundry, 
thereby economising in the heating arrangements. Some 
of the Sly mills are of rectangular section, with cylindrical 
heads, and in Fig. 52 the second barrel of the right-hand 
row is of this shape, while all the others are cylindrical. 
The barrels revolve on chilled boxes, which enable the use 
of Babbitt metal to be dispensed with. 

The sand blast is sometimes combined with the 
tumbling barrels, as shown in Fig. 53, which represents a 
system employed by Paxson and Co., of Philadelphia. In 
this illustration A is an ordinary tumbling barrel, and B 
is the sand-blast tumbler, through each end of which is 
directed a jet of sand and air, the jet being‘ directed 
downward. eye: 

The ordinary sand blast, or a jet of sand fed | by air at 
5 lb. to 15 1b. pressure, is much used for cleaning castings. 
The sand and air are led by pipes to a mixing chamber, 
from which the combined jet is carried by a flexible hose 
fitted with a nozzle. The jet is directed by hand against 
the castings, which are placed on a grating, under which 
is a pit to receive the spent sand. In the Paxson sand- 
blast system the cleaning is done on a bench with an iron 
grating, above which is a hood and pipe through which an 
exhaust current is maintained. The sand jet is delivered 
by a flexible hose held by the operator, and the sand falls 
through the grating into a hopper, no pit being required. 
From this hopper the sand is drawn by the same exhaust 
system, so that all the sand and dust, whether above or 
below the grate, is drawn off. The operator, however, 
usually wears a mask or helmet to protect his eyes and 
to prevent him from breathing the sand and dust. 

A small vertical cylinder or chamber at the side of the 
grating has sand and air attachments, and forms the 
mixer, the air being delivered at a pressure of 10 lb. to 
15 1b. The sand drawn off by the exhaust is collected in 
a bin or separator, which is practically an enlargement of 
the exhaust pipe. The force of the current being 
weakened in this chamber, the sand falls to the bottom, 
and is fed again to the mixer. The diminished draught 
carries off the dust through another pipe toa washing bin, 
where it is met by a spray of water and settles to the 
bottom as mud, while the air is discharged outside the 
building. 

Pneumatic chipping hammers are largely used for 
removing fins, &c., from large castings, and these much 
resemble the well-known portable riveting hammers, but 
fitted with a chipping chisel which strikes an incessant 
shower of short sharp blows. These hammers weigh 
from 8 lb. to 12 lb., and use 10 to 14 cubic feet of free air 
per minute. 
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Central Electrical Stations : Their Design, Organisation, and 
Management. By CHagLtes HENRY WorpinGHay, A.K.C. 
London: C. Griffinand Co. 1901. 

[FIRST NOTICE. | 

Mr. Worp1nGuam has won for himself a first-class place 
among organisers and managers of city central stations, 
and the appearance of a book giving the results of his 
experience could not be otherwise than an event of sub- 
stantial importance to electrical engineers all the world 
over. 

When an engineer who has had charge of the produc- 
tion and distribution of an annual output of over four 
million B.T.U. gives the public the benefit of what he 
has learnt in the course of such work, all students of 
engineering must feel genuine gratitude for the gift. More- 
over, Mr. Wordingham’s contributions to the debates of 
our technical societies have invariably shown him to be 
a sober-minded, thoughtful man, well able to form and to 
defend his own independent conclusions. To those who 
differ from him in some points, as much as to those who 
agree with him, therefore, his book must be both interest- 
ing and instructive. 

Of the original character of the book we at once come 
across a striking illustration. It contains some 500 pages 
large 8vo., and of these 500 we find that just 3} are 
devoted to dynamos. It is not that mechanical con- 
structions are deemed outside the scope of the book, 
because much space is devoted to boilers, chimneys, 
steam and gas engines, condensers, superheaters, the 
firing and feeding of boilers, steam traps, secondary 
batteries, construction of feeders, supply mains and ser- 
vice cables, &c. Electrical generating machinery is 
alone boycotted, or, at least, passed over with references 
of so meagre a character as to suggest that they are of 
quite subsidiary importance. The sound doctrine that no 
good electrical engineering can be done except by men 
familiar with mechanical engineering does not lead one 
logically to the idea that the construction of dynamos is 
an unimportant part of the studies of a central station 
engineer ; and no one will imagine that Mr. Wordingham 
holds any such strange opinion. He may hold that 
dynamo construction is described ad nauseum in scores 
of already published books; but then the same may be 
still more truly said about engines and boilers, and, 
besides, as regards the more modern forms of electrical 
machinery, it is still, unfortunately, the fact that very little 
practical information can be got in English books. Let 
us hope that the meagreness of his references in the book 
before us to so important a part of his subject means that 
Mr. Wordingham hopes to give us before long a second 
book specially devoted to it alone. If he does, it ought 
to be certain of a good reception. 

Otherwise the book is very comprehensive in the sub- 
jects it ranges over. Thus, his second chapter is entitled 
‘** Central Station Work as a Profession,” and is really a 
thoughtful little essay upon engineering education in 
general as seen through the central station spectacles, 
which colouring naturally and very properly leads to the 
evident conclusion that a central station is the most 
honourable position in the profession and the worst paid 
in proportion to its responsibility. We heartily admire 
our author in that he nowhere despises detail. Thus, in 


discussing how to manage men, he mentions that 





“nothing lowers a man in authority more than to lose his 
temper;” “anything in the nature of what is so expres- 
sively termed ‘side’ is absolutely fatal;” ‘nothing is 
more detestable and contemptible than to see a mere boy 
hectoring and bullying men two or three times his age ;”’ 
‘the mistake of blustering and swearing is not only 
cowardly, it degrades the person guilty of it.” We can 
hardly avoid suspecting that in the quiet of his study our 
author is here caught in the act of contemplative 
endeavour to account for the comparative want of success 
discovered in some of his colleagues. 

His next chapter treats of “ Central Station Supply as 
an Investment,” and it is also short and judicious. He 
takes some trouble to compare municipal and private 
company work, and is naturally not affected by the too 
common rabid hostility to municipal supply. Basing his 
statement upon 1898 statistics, he says that about 54 per 
cent. of average profit was earned by each of the two 
classes, that of the companies being very slightly the 
lower, but being obtained by charging the consumers at a 
26 per cent. higher rate. Throughout his book he rightly 
insists on the importance of the capital charges in con- 
sidering the question of remunerativeness. He indulges 
in little prophecy, and readers will not be apt to forget 
that the figures given refer to one date in history alone. 

The next subjects dealt with are ‘‘ Systems of Supply,” 
“Choice of Site,” ‘‘ Architectural Features,’ and ‘ Size 
of Plant and General Design.”” He argues, for the most 
part, in favour of continuous current and moderately low 
tension. But he puts the pros and cons very frankly and 
fairly before his readers; he everywhere fully recognises 
the value of high tension, as also the greater difficulties 
and dangers of high tension continuous-current construc- 
tion, which are by no means confined to difficulties with 
commutators and armature insulations, as is too commonly 
supposed. Here and there throughout the volume con- 
siderable space is devoted to the five-wire continuous- 
current networks; but the interest of the matter fully 
justifies the fullest discussion and information on it. 

Our author very fully recognises that power trans- 
mission is to be a larger future part of central station 
work than electric lighting, and, this being so, his reader 
can hardly help regretting that his comparisons between 
various systems are apparently made without any exten- 
sive or intimate knowledge of modern induction motors 
and their capabilities. His remarks upon ‘ choice of 
site’ and upon “architectural features’ will be found 
most useful to engineers considering these matters. It 
must be confessed that his mind sometimes runs oddly 
on matters of detail, as when he mentions, in discussing 
power-house construction, that ‘‘ cast iron softens in a 
fire much less readily than steel, but is apt to crack if 
water is brought into contact with it while hot,’ and as 
when he devotes much space to minute illustrated detail 
of the construction of an ordinary factory ridge and 
furrow roof, 

As regards size of plant, he argues strongly in favour of 
not keeping idle engines and dynamos in reserve, but 
rather running the whole plant at much under maximum 
power, the reserve being in the large margin of maximum 
over normal power in each machine. There is much to 
be justly said in favour of this, and station engineers will 
do well to study carefully Mr. Wordingham’s arguments. 
They do not apply, except partially, to the boilers. 
Basing upon this principle, our author shows how it 
affords data for calculation of the permissible and desir- 
able sizes of the “units” to be placed in any given 
station, initially and for subsequent extensions, and gives 
a table to illustrate these calculations derived from the sup- 
position that the normal is three-quarters of the maximum, 
continuously sustained, load. 

The section devoted to boilers partakes of the oddity 
that marks the method of some portions of the book. 
The conscientious author, writing on central stations, 
considers it his duty to give information about boilers, 
which he knows to be essentially important to his work. 
He therefore gives elementary descriptions of half a 
dozen forms of boilers, devoting a few lines to each. 
‘* The Cornish boiler is similar to the Lancashire, except 
that it has only one cylindrical furnace tube instead of 
two. It is set in brickwork, and the course of the gases 
: ” This delightfully anachronous study of a Cor- 
nish boiler should be turned to again and again by the 
station engineer when he feels cold and glum. He will, 
however, get more solid instruction from the comparisons 
made of the prices of these various forms per 1000 lb. 
evaporative power, how these prices vary with working 
pressure, and how the boilers vary in heat efficiency, 
in length of life, and in floor space covered. All such 
comparisons have a too invariable habit of coming out 
strongly in favour of Babcock and Wilcox, a fact we 
casually mention without any want of respect for this 
admirable boiler. But when it is stated as a fact, 
authentically and unquestionably established, that the 
largest size of Lancashire boiler for 150 1b. per square 
inch working pressure, ‘‘ which it is practicable tg con- 
struct,’ has an economical evaporative power of 10,800, 
we feel that a certain degree of meanness of spirit is 
displayed in the stern refusal to throw in an extra 200 lb. 
to make up to the round number 11,000. This same 
North Country scriimpiness of character is again shown a 
few pages further on, where chimneys are credited 
with delivering a weight of gas per hour proportional to 
VU'96 ‘I, — T; + T, One might have acted more 
generously to chimneys as a class by substituting 
unity for this 0°96, without running the smallest risk of 
ever being found out in this charitable inaccuracy by the 
check of any air meter, either now made or to be possibly 
invented in the next half-century. Nevertheless, the 
station engineer will find here many useful hints about 
chimneys, draught, firing and handling of coal, and about 
the utilisation of “waste” heat in economisers, &c. A 
long chapter is also devoted to steam pipes, and then we 
reach the sub-title, ‘‘Generators.” A generator is 
defined as a combination of a mechanical motor, whether 
it be a steam,.gas, or water engine, and adynamo. The 
space devoted to this heading and to condensing plant 





a 
covers thirty pages, and, as we have already noted, three 
and a half of these are spent upon thedynamo. Although 
this is irrational, it serves oh accentuate the fact, = 
too well or extensively recognised, that a central station is 
a station for the central generation of steam, or water 
or gas horse-power. The economy arises from the cen. 
tralisation in the use of steam. If steam-power could be 
as well produced in a thousand scattered small stations 
as in one central station there would be comparatively 
little extra disadvantage in using a thousand small local 
dynamos to make the electric current wanted instead of 
a few dynamos collected under one roof. 





Schweizerische Bergbahnen. Nos. 3 und 4 of Die Industrielle 
und Kommerzielle Schweiz beim Kintritt ins XX. Jahr. 
hundert. Zurich: Polygraphisches Institut A.-G. 

Tus book gives a full description of upwards of twenty of the 

principal Swiss mountain railways. Apparently no paternal 

Government ever existed so truly parental in its watchful. 

ness as that of the Swiss Confederation. Not only are 

its requirements innumerable before a concession jg 
granted to construct and work a line of railway; but, at 
the beginning of each season, it demands anew the most 
exhaustive examination as to the wear and tear sustained 
in every detail. Every separate part of every locomotive 
and stationary engine is strictly tested. Special regula. 
tions exist with regard to the installation of cables on 
the cable railways and for their attachment to the cars, 

The cables themselves are most thoroughly tested; and 

only when every item, as far as human forethought can 

suggest, is recognised as being perfectly adapted for its 
purpose, is a working permit granted. 

We are reminded that a mountain railway engineer has 
far more required of him than his prosaic confrére who is 
only asked to convey passengers across level country, 
There is no laying a line to standards. The style of 
country, the gradients, climatic conditions, probable 
demand, all go to determine the system of line to be 
adopted, the amount of power, size of carriages, and 
many other things. Much also seems to be required of 
the workmen. Tor one part of the Rigi line which starts 
from Goldau, the men had to be let down the face of an 
almost perpendicular declivity by ropes, and worked 
entirely suspended by ropes or from rope ladders. 

Varieties exist, of course, both in system of line and 
power employed. As it would be only natural to suppose 
when providing for abnormal conditions, methods have 
been occasionally tried which subsequent experience 
caused to be abandoned. On the Rigi line from Vitznau, 
iron rails on wooden sleepers were at first used for the 
sake of safety, but these were afterwards exchanged for 
steel rails of 20 kilos.in weight laid on iron, these needing 
far smaller outlay for maintenance. The first locomotives 
used on the same line were constructed with vertical 
boilers, in order that the water level might be affected in 
the least possible degree by the differences of incline. 
After eleven years’ use, however, horizontal boilers were 
adopted. Steam engines of 170 horse-power are in use for 
making the ascent, but compressed air for brakes only is 
employed on the downhill journey, a constant speed of 
1 m. per second being maintained both up and down the 
mountain. 

Some of the cable lines are worked by water ballast on 
the compensating principle. On the San Salvatore line 
(Lugano) the two cars are worked by a huge cable run- 
ning on iron pulleys with wooden treads; the ascending and 
descending cars pass so close to each other that the 
passengers could easily exchange places. Electricity is 
employed, steam motors being held in reserve in case of 
need. Both motors are placed in the half-way station, from 
which the brake is applied and removed by the engine driver. 
The conductors of the cars are kept in constant com- 
munication with the engine driver by means of a metal 
rod fixed to the car and connected with an electric wire 
laid along the track. The conductor also has a brake 
under his control connected with the cog wheel, by which 
he can stop the car instantly. Should the cable snap, a 
third automatically-worked brake comes into use. The 
mechanical action is perfect, and the speed sufficiently 
moderate for the motion to be absolutely easy and smooth. 
The speed is controlled from the engine-house by a 
regulator working an automatic brake, while a tachometer 
shows the speed at which the cars are travelling. 
There is also a machine for indicating to the engine 
driver the exact position of the cars. 

The brake arrangements are a great feature in all these 
lines, every kind of precaution being taken for safety. It 
is also made a great point that the action of the brakes in 
general use shall be so smooth that the passenger is 
promised a perfect immunity from the disagreeable 
jarring and sudden jerks to which the ordinary travefler 
has to resign himself. On the Uetliberg line the brake 
action is considered sufliciently faultless to allow of 
several cars going downhill at a speed of 12 miles. 
an hour without the control of an engine of any kind 
whatever. 

The first cable line to be laid in Switzerland was the 
short Ouchy-Lausanne railway. Owing to having inter- 
mediate stations, and also to the line not being very steep, 
the hydraulic counterbalancing weight system was in- 
applicable, and recourse was had to motors; the rope wheels 
are connected with Girard reversing turbines, supplied 
from a reservoir belonging to the company. For possible 
emergencies steam engines have been added, and are 
kept in reserve. Some of the locomotives in use are of 
the “omnibus” type, the tender, carrying supplies of 
coal and of water, being permanently attached to the 
engine. On some lines the locomotive is not coupled to 
the train cars, but is placed behind, pushing uphill and 
holding back on the down journey. The complete weight 
of a train and locomotive propelled in this way on the 
Vitznau line is from 25 to 28 tons. 

Special circumstances added considerably to the cost of 
certain lines. The great embankments, which were 
necessary to guard against danger from the giving way 
of the banks of the river Liitschine on the branch line of 
the railway from Interlaken which runs to Grindelwald, 
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s much as the line itself. The river — 
: .o constantly overflowed its banks that paralle 
age pi th For these deal boards were 
red to the bank, and piles of large rough stones placed 
. on them. In the construction of the line Bessemer 
ma rails were employed, and laid upon creosoted oak 
sleeper’. An iron snow plough is occasionally attached 
to the engines used on this railway when snow is looked 
for, but it is only of use for comparatively light falls. 

The first mountain line on which electric traction was 
adopted was the Biirgenstock Railway, opened in 1888. 
The line from Lauterbrunnen to Miirren is for one quarter 
of its length worked by cable. The gradient averages 
over 55 per cent. The remaining three-quaréers of the 
line is electric driven, the overhead wire system being 
adopted. The steepest gradient of this portiop is 5 per 
cent. only, and the same time is occupied in covering the 
distance on the longer as on the shorter part of the 
journey. The cable line is operated hydraulically, and by 
a clause inserted in the concession under which the line is 
worked, all the water required, which is taken from the 
Staubbach River, must be returned to it again. 

A great luxury is furnished for the comfort of travellers 
on the Schynige Platte line, curtains being provided at 
the entrance to the tunnels, which are drawn immediately 
the train has entered, thus keeping the draught from 
following the train, and retaining the smoke in the rear, 
so that the passengers are saved from the choking so 
often experienced on ordinary railways. On one part of 
this line, so steep is the gradient that the train climbs 
1000 m. in little over three-quarters of an hour. 

The Visp- Zermatt line is an instance of the combination 
of the adhesion and cog-wheel systems, and so easily does 
the train pass from the one to the other, that the only 
noticeable difference to the traveller consists in a slight 
diminution or increase of speed. In constructing a long 
tunnel on the line from Brienz up the Rothorn—a very 
difficult undertaking, owing to the steepness of the track— 
openings or windows were made in the side of the tunnel, 
which served the double purpose of shortening the dis- 
tance for the removal of the earth excavated in making 
the tunnel, and of affording outlets for the smoke from 
the engines. Very powerful engines are required 
on this line, and the greater expenditure of steam and 
fuel was at first the cause of greatly increased smoke 
and fire-throwing. Subsequent improvements, however, 
have obviated this discomfort, besides getting rid of a 
most unpleasant odour of oil formerly emitted by the 
air brake. This is the highest steam-driven railway in 
Europe. It has been less successful than the other Swiss 
lines from the financial point of view. 

The highest-laid mountain line in Europe is the Gorner- 
grat line from Zermatt, which rises from 1607 m. above 
the sea to 8018 m., and this great height proved a serious 
and unlooked-for addition to the usual difficulty of laying 
a mountain railway. Up to 2700 m. in height all went 
well. Beyond this it was found that the capacity of the 
men to work became so diminished that it was only one- 
third of that possible in the valley, and, at somewhere 
about 3000 m., it became practically impossible to work 
at all. Nothing but extraordinary medical care enabled 
the men to proceed. Only four months in the year can 
be reckoned on as working time at such heights. 

This book claims to be of value alike to the railway 
engineer and to the tourist, and it certainly contains 
every kind of information which either could possibly 
desire. It is, however, too bulky for a travelling com- 
panion, and many would be apt to find its lengthy and 
somewhat high-flown descriptions of scenery rather 
wearisome. The book forms a perfect album of wonder- 
fully clear soft engravings, exhibiting every mechanical 
detail on the one hand and every variety of beautiful 
scenery on the other. By these, if on no other ground, 
it amply justifies its existence. 
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SHORT NOTICE. 

The ‘ Ideal” Office Reckoner, riseng by Pence up to Three Pounds, 
Also Tables of Discount, Interest, Wages, and Foreign Money, fon 
every £ up to £100 ; Rates per Ton and Cut., de. By J. G. Inglis. 
800,000 calculations. London: Gall and Inglis, 1901. Price 
3s, 6d.—A book full of miscellaneous and useful information, and 
consisting largely of tables which deal with such subjects as wages 
per week, month, or year ; prices per 100 or per gross ; rates per 
ton and cwt.; interest tables; discounts, percentage, and com- 
mission, &c.; percentage on and off cost ; and general reckoner. 
It appears to have been prepared with great care, and will doubt- 
less prove of service to many. 
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THE WANNSEE-BERLIN ELECTRIC RAILWAY. 


W3EN various systems of electric railway are being so 
much discussed, no apology is needed for describing in 
some detail the line between Berlin and its picturesque 
suburb of Wannsee, which was visited last summer by 
some of the members ‘of our Institution of Electrical 
Engineers. This line has been at work since August, 
1900, and it is probably the first in Europe equipped for 
heavy traffic. The results cannot be regarded as supplying 
conclusive and complete data for the design of all similar 
lines, the conditions being such as to prevent the 
attainment of full economy and efficiency. These 
inimical conditions arise from the fact that the line is a 
steam-locomotive line, was built and has been used for 
long as such, and still continues to be run as such. One 





loaded train weighs 220 tons, a heavier train than is 
electrically driven anywhere else in the world. This 
weight is the reason why so large a current as 1200 is 
needed. From the electrical economic point of view, it 
would be preferable to have lighter trains running at more 
frequent intervals ; but one of the conditions imposed by 
the Prussian State Railway Department was that the 
existing service was not to be altered in respect of size 
or frequency of trains. In order to supply this large 


current without excessively heavy generating plant, large 
accumulator batteries have been erected, one at Zehlen- 
dorf and one at the Berlin Potsdamerbahnhof. If, 
instead of one electric train sandwiched into a steam 
service, the whole service were electric, no accumulator 
on a or only comparatively small ones, would be 
used, 








Fig. 


electric train alone is interpolated into a regular and fully 
developed steam locomotion service. Thus the general 
manipulation of the line is still necessarily adapted to 
steam and not to electric locomotion. In particular the 
speed is necessarily regulated to suit those of the steam- 
traction trains on the same line. Moreover, of the total 
expense for service along the line it is difficult to debit an 
accurately fair proportion to that of the electric train. 
Under such conditions the cost of electric traction cannot 
be expected to show up as favourably as would be possible 
under specially contrived conditions. Onthe other hand, 
these conditions have supplied from the first hour of this 
experiment a fully developed heavy traffic; the electric 
service has not been burdened with the task of working 











1—GENERAL VIEW OF THE TRAIN 


There are four intermediate stations namely, Gross- 
gorschenstrasse, Friedenau, Steglitz, and Lichterfelde. 
The shortest distance is from Berlin to the first of these, 
and is 1:90 kiloms., or 1:19 mile, and the time allowed for 
this is 3} minutes. The running time for the whole 
length is 20} minutes, or a mean speed of 22 miles per 
hour. The intermediate stoppages make up the time of 
the journey to 23 minutes. From 6 a.m. to noon the 


train starts five times from Berlin; five more starts are 
made before 6 p.m., and five more between 6 and 10 p.m., 
thus making fifteen double journeys, or 225 miles total run 
per day. The maximum speed between stations is about 
32 miles per hour. 

The empty weight of the train is 193 tons. 


It consists 
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Fig. 2—MOTOR CAR 


up its own traffic. The results, therefore, cannot fail to 
be highly interesting and important. 

All the electrical equipment has been the work of 
Messrs. Siemens and Halske, except that the accumulator 
batteries have been lent for the period of one year’s 
probationary trials by the Berlin-Accumulator Company. 
The current is supplied from the Gross-Lichterfelde works 
of Siemens and Halske. It is continuous-current at 
750 volts, and the maximum current ever taken is 1200, 
which at this voltage means 900 kilowatt or 1200 horse- 
power. Taking 600 volts at the rails, this current gives 
975 horse-power. This, however, is only momentary 
during the worst part of the acceleration period, and 
includes the voltage drop in the starting resistances. 
full speed no more than 250 horse-power is required. The 


length of the line is 12 kiloms., or 7} miles, and the | apparatus. 


terminal stations are Berlin and the village Zehlendorf, 
which latter is 2} kiloms. beyond Lichterfelde. The 


| motives, and each has a motor upon each axle. 


| pushing. 
| driver takes his place in the leading carriage. 


At | 


of ten carriages, of which four are three-axled second 
class, five are three-axled third-class, and one is a two- 
axled third-class carriage, all of ordinary standard 
dimensions. The leading and trailing carriages, which are 
three-axled third-class, are converted to serve as loco- 
Thus the 
train is driven by six motors, three pulling and three 
It can be driven from either end, and the 
Westing- 
house air brakes are mounted on each carriage, and the 
air pump for these is driven by a special electromotor 
switched in and out when the lower and higher limits of 
air pressure, 6} and 8 atmospheres, are reached. The train 
is electrically lighted by incandescentlamps. The driver’s 
compartments are fully equipped with electric signal 
Fig. 2 shows one of the motor cars in plan and 
elevation, and Fig. 1 gives its general appearance in a 
photographic view of the whole train. 
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| 
The generating station not being close to the line, the | 
current is brought down to the line by overhead wires 
upon wooden poles. It is taken along the line by a third 
rail at one side of the track elevated about 13in. above 
track-rail level, and protected by two stout wooden plank- 
guards. 
The current is collected from this rail by six sliding 
shoes which are suspended from the axle-boxes of the six 
axles of the leading and trailing cars. The return is by 


the running rails, which are copper-bonded and earthed. 


| of the axle-box. 


iron bracket fastened to the under side 

At the mid length of the shoe is fastened 

to its upper side a stout cylindric plunger, sliding vertically | 
in ahollow guide fashioned on the under side of the bracket, | 
and round this guide is placed a strong spiral spring | 
pressing the shoe against the collecting rail. It will be | 
noted that this suspension of the shoe keeps it steadily at | 
rail level so long as the tire is in contact with the running 
rail; it imparts to no portion of the suspended mechanism | 
any of the vertical swing or oscillation of the underframe | 


from a wood and 
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a, 
handling the method makes it possible to maintain g 
practically uniform tractive effort during the whole period 
of acceleration. 

Each controller consists of two spindles, one of which 
regulates speed in the manner just described, while the 
other operates switches giving the following six arrange. 
ments :—(1) Forwards with motor car, I. and IL.; (2) for. 
wards with motor car, I. alone; (3) forwards with motor 
car, IL. alone; (4) brakes on motor car, I. alone: (5) 
backwards with motor car, I. alone ; (6) cut-out. Here [, 
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encrating Station at Lichterfelde 


Battery at Berlin 
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At double crossings there is a break 50ft. long in the | 
collecting rail, but since there are collecting shoes at each 
end of the train, which has 350ft. length, this break creates | 
no difficulty. | 
The mounting of the collecting shoes on the axle-boxes 
and that of the collecting rails on their insulators are 
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clearly shown in Fig. 8. The rubbing surfaces are flat, 
the shoes having no flanges. The insulator standards are 
screwed to short timber sleepers, which are again screwed 
to the sleepers for the main running rails. The collecting 
rail and the near running rail are thus kept rigidly in true 
relative position. The insulator pillar is of iron covered | 





z 





of the carriage. It also avoids all difficulty in rounding 


| curves, these producing no side displacement of the shoe, 


so that this does not need to be made wider than the rail. 

The weight of the motorcar in Fig. 2 is 33 tons. Since 
there are two to each train, and all the axles are driving 
axles, the adhesive weight is 66 tons. The motor drives 


| direct on the axle, the armature being keyed to the axle, 
| and the two-part magnet field rests partly on bearing- 


sleeves on the axle and partiy on the underframe, being 
hung from this by a vertical link and a horizontal beam. 
In Fig. 2 no springs are shown in this suspension of the 
field from the underframe; but a spring pattern of sus- 
pension is also being used on the other motor car. This 
suspension is shown in Fig. 4. The spring tension is 
adjusted so as to almost entirely relieve the driving axle 
of the weightof the magnets. The comparative behaviour 
of these two cars is being watched in order to determine 
whether the spring suspension gives better results than 
that without springs. The question is important, because 
the weight of the magnets is over 2} tons, while that of | 
the wheels, axle, and armature, is under 2 tons. 

The front of the driver's compartment is fully glazed, 
and the driver standing behind the controller, has an 
uninterrupted view of the track in front. The valve of 
the air brakes and an air whistle are within reach without 
his moving from his place. Each driving-box contains 
also an air pump, a hand brake, safety fuses and cut-outs, 
watt-hour metre, ampére and volt meters, and a speed 
indicator ; a switchboard commanding these instruments | 
and machines, as also the signal apparatus. 

The starting resistances are of rolled sheet, and are | 
placed partly in the roof and partly in the floor of the | 
car. The resistances of the car which for the time being 
heads the train, are alone used. Fig. 5 shows the scheme 
of the method of control. In starting the three motors of 
the leading car are worked in parallel, and the three on | 
the trailing car also in parallel ; but the two groups are 
placed in series and the two resistances of the leading 
group come also in series. This grouping is shown in | 
the upper part of the figure. After 16 kiloms. per hour 
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with hard rubber, on the top of which is clamped a two-part | 
cast iron cap which grips the collecting rail. The insulators | 
are spaced at from 13ft. to17ft. apart. The plank guards 


| 


are bolted to flat iron brackets bolted to the sleepers. | parallel, and all the six motors being worked in parallel. | 


means the leading and II. the trailing motor car. In 
normal running position I. is alone used. In each of 
the positions 1 to 5 the speed regulator is graded in four- 
teen steps. 

In the generating station at Lichterfelde the current is 
obtained from a Siemens and Halske outside armature 
dynamo giving 400 ampéres at 750 volts, which, however, 
is run at 900 volts when the batteries are being charged. 
This is driven by a 500 horse-power condensing engine of 
Rorsig construction. Heine boilers of 200 square metres 
heating surface supply the steam. In the batteries at 
Berlin and Zehlendorf there are 311 and 318 cells 
respectively. They are capable of giving a maximum 
current of 500 ampéres, and have a capacity of 814 ampére- 
hours in a one hour's discharge, or 1138 if discharged 
over three hours. 

The running has been very successful indeed, practically 
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without incident of any kind; and absence of vibration 
and shock throughout the train has been noticeable, in 
spite of the fact that it is driven partly by pull from the 
head and partly by push from behind. The change over 
from series to parallel coupling of the two motor 
groups is accomplished perfectly smoothly. No wear or 
accident has occurred with the supply rail. The bonding 
of the running rails was at first made with 8mm. copper 
wire, and these frequently broke, so that stranded 
copper cable has been substituted. The block 
system signals and telephones were at first arranged 
with earth returns, but the working current return- 
ing by the running rails was found to disturb the 
signals, and insulated metallic returns for the signal 
system have been therefore added. Before the stranded 
bonding of the rails was complete, the measured resist- 


speed is reached the grouping in the lower part of the | ance of the earth return was 0°015 ohm per kilometre, 
figure is used, where the citfrent splits before entering 
| the resistances, the two resistances being thus inserted in | 


or 0072 ohin per mile ; but with the more perfect bond- 
ing completed it is expected to be about 0:04 ohm per 
kilometre. In dry weather the insulation was found to 


The bearing surface of each collecting shoe is 12in. long | During the commencement of each period the resistances | be 3,700,000 ohms on one kilometre length, and this falls 
by 2in. wide. 


The shoe is suspended by two slack links | are taken out gradually step by step. 


With careful | 


to 55,000 ohms in wet or misty weather. It is hoped to 
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: ce a simpler and Jess costly design for the insulator 
_ of the yeote 2 rail; but, mechanically and elec- 
trically, the present arrangement of these, and of the 
collecting shoes, has proved very efficient and satis- 
factory. | ae 

Fig. 6 gives characteristic curves of one of the car 
motors obtained from brake tests. The horizontal 
ordinates in the diagram are ampéres of current, while 
the heights of the various curves give the simultaneous 
(1) speed in revolutions per minute; (2) torque in| metre- 
kilo. ; (3) performance iu horse-power; and (4) efficiency. 
The armature resistance is 018 ohm, and that of the 
magnet windings 0°31 ohm, while the voltage for the 
test was 600. The current through each motor is not 
allowed to rise above 200. The diagram Fig. 6 runs up 
up to 180 ampéres. Up to 140 ampéres the efficiency is 
above 80 per cent., being 85 per cent. from 50 to 100 
amperes. It falls to 70 per cent. at 180 ampéres, when 
the horse-power is 102, and the driving moment 420 
metre-kilos. From this diagram, which gives a co-ordi- 
nation between each speed and the tractive effort supplied 
py each motor, there is obtained, by help of a diagram 
which we do not reproduce—diagram Fig. 7. The left- 


RUSSIA’S OLDEST MAIN RAILROAD, 





NovEMBER 1 (14) was a red-letter day in the annals of 
Russia’s railway system, for it was the fiftieth anniversary 
of the completion of the Nicolas line, which is the oldest 
railway in Russia, if the little line running between St. 
Petersburg and Tsarskoé-Sélo is not taken into account. 
The latter line was built in 1838. The Gazette of Com- 
merce and Industry reviews the gradual development 
of the traffic on this important railway, which connects 
the present and former capitals of the Empire, and which 
is fed by so many other railways having their terminal 
points in the interior of Russia. A distinguishing feature 
from the commencement in the construction of the Nicolas 
Railway, as compared with other railways of more recent 
construction, was the absence of short-sighted economy, for 
the work was carried out in an exemplary manner with a 
double-broad gauge, spacious stations in stonework, and an 
abundance of rolling stock. However, the traffic increased 
so rapidly that it was found necessary to bring the line up 
to date by multiplying the sidings, by constructing secondary 
lines of access, and by increasing the rolling stock from year 
to year. 

At the present time the Nicolas line is made up as 
follows:—The main line of 609 versts, or 404 miles; the 





hand portion of this co-ordinates the time in seconds 
from the beginning of the run on a level, straight road, 
of the 220-ton train and its speed, the latter measured 
vertically. This left-hand portion is calculated from the 
right-hand portion in which are co-ordinated the speed 
_-vertical—and the balance of tractive effort above the 
rail and axle resistance giving acceleration, this latter 
being converted into terms of acceleration in metres per 
second per second. The 16 kiloms. per hour, at which 
speed the throw over from series to parallel working 
occurs, is reached in 30 seconds. The other breaks in | 





branch line to the port of St. Petersburg, 16 miles; secondary 
lines of access, 174 miles; and branch lines constructed, a 
third part of which is being worked, 133 miles. In proportion 
as the traffic grew the old wooden bridges had to be replaced 


| by stone bridges. When the bridge at Vérébié, which was the 


longest of them all, was replaced by a viaduct, the Nicolas 
line was lengthened by 5 versts, or by 34 miles. The first 
cost of construction of this line amounted to 64,664,751 
roubles, or about £7,000,000, which works out at 107,000 
roubles per verst. When the line was handed over in 1868 
to the Great Company of Russian Railways, the value of the 





expenses,”’ the net profit earned by the line kept on increasing 
from year to year. In 1870 the working expenses were 
7,130,000 roubles, against gross returns of 16,537,000 roubles, 
or a net profit of 9,407,000 roubles; and in 1894 the net 
profit was 15,700,000 roubles upon gross returns of 27,256,000 
roubles. In 1898 the net profit was 16,169,000 roubles, and 
the gross receipts were 32,091,000 roubles. Not only does the 
Nicolas line provide the means for paying the interest on 
the capital, and for redeeming the capital invested in it, but 
it pays a dividend, which in 1898 was about2 per cent. From 
the point of view of traffic, it has to give way only to the 
Catherine line, and in relative net returns to the Lodz, the 
Warsaw and Vienna, and the Moscow and Kursk railways, 
while in respect to the maximum speed attained by its pas- 
senger trains it is surpassed only by those of the South- 
Western Railway. Nevertheless, the Nicolas line is regarded 
as being the most important line in the Empire in view of 
its general traffic, and it will retain forever its proud position 
as being the iron track which connects the old and the modern 
capitals of the Russian Empire. And the Nicolas line 
might have been of even greater services to the public if the 
Tsar Nicolas had not indulged in a curious whim; when he 
was asked as to the route to be followed by the projected line, 
he decided the question by taking a foot-rule; and laying it on 
the map, he ruled off a straight line between Moscow, the real 
heart of the Russiar Empire, and St. Petersburg, the 
“window for looking out on Europe,” built by Peter the 
Great. 








LABELLING RAILWAY WAGONS. 


A NEw form of clip for holding the labels on railway wagons 
has just been brought out by Cocker Brothers, Limited, of 
Sheffield, and it is certainly an improvement on the pattern 
formerly made by this firm. It has only three parts, which 
consist, as will b2 seen from the accompanying illustration, 
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the curve correspond to the taking out of successive | line had been fixed at 80,096,324 roubles, or 133,000 roubles | 


The maximum velocity attainable accord- | per verst. , . 
1894 its value had risen to 217,000 roubles per verst. Finally, | 


resistances. 


ing to diagram is 53°7 kiloms., or 33} miles per hour; | 


and the average acceleration up to the moment at which 
the last resistance is taken out is 0°16 metres per second 


per second, or less than jth that due to gravity. | and the striking increase of its rolling stock are taken into 
Fig. 8 gives the actual current consumption on the | gocount. 


out and return journey as measured in the motor car | 
itself, readings being taken every five seconds during an 
ordinary run with average load of passengers. 

In Fig. 9 the height of the upper curve gives the | 
voltage in the supply main as measured at Zehlendorf, 
while that of the lower line gives the ampéres of current 
supplied from the battery there. It will be noted that a 
very small falling off in voltage brings the battery into 
vigorous action. In Fig. 10 is recorded the simultaneous 
current output from the generating works, and if Fig. 10 
be examined in connection with Fig. 9 the correspondence 
between the two is easily seen, and is very instructive. 

A complete set of measurements were taken on the 
car itself between Lichterfelde and Zehlendorf on a 
half-filled train; weighing about 200 tons. The chief 
results of this test are here given :— 


Maximum, Mean. 

SRMPUNONI «05: sae Jona veo eae oe <« 
Current amptre ie or ... 600 
Horse-power absorbed ... ... 830 one See 

is utilised ... ... 690 330 
Efficiency Wa, assed peu, ses :. ‘70 
Tractive effort, kilos. ... ... 6000 ... 3200 
Acceleration, m. per sec.” 0°24 0-11 
Speed, kiloms, per hour 50 36 


The general results of the tests that have been made 
indicate that under the special conditions of this 7} mile 
length of line, the power required to be generated in the 
station lies between: six and seven kilowatt-hours per 
train-kilometre, of which between four and five are 
utilised in traction. Reduced to per train-mile these 
figures are respectively between 9} and 11 kilowatt-hour, 
and between 6} and 8 kilowatt-hour. 








THE ENGINEERING TRADE,—The re-arrangement of the working 
agreement in the engineering trade which was made at a conference 
of the Federation of Employers and the Amalgamated Society of 
Engineers, held in London last week, is now being submitted to the 
operatives for approval, The agreement is that which was drawn 
up at the close of the great strike a few years ago. It has worked 
exceedingly well, especially the provisions for avoiding and settling 
disputes, and since it came into operation there have been scarcely 
any stoppages of work in the trade. The alterations made at the 
recent conference were in matters of detail only, and the agree- 
ment is still practically what it has always been. The conference 
was amicable in every way, and the revised agreement is almost 
certain to be accepted by the men. Jt has already been accepted 
on behalf of the employers. The fact that it has nm so 
thoroughly successful is regarded by those interested as a very strik- 
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When the line was bought back by the State in 


when the line was valued in 1898 it came out at 219,000 
| roubles per verst. Thus, in the space of fifty years, the 
| Nicolas line has trebled its value, if the new work upon it 


In 1851 the line possessed only 162 locomotives ; 
in 1868 it had 191; in 1894, 414; and in 1900, 522. The 
number of gocds wagons had grown gradually from 2000 in 
1851 to 10,144 in 1894. Naturally enough the traffic of fifty 
years ago cannot be compared at all with the traffic of to-day. 
Thus, in 1852 the Nicolas line carried 780,000 passengers and 
10,252,000 poods of goods ; in 1870 these figures were respec- 
tively 1,498,000 and 67,666,000; in 1894 they were 2,263,000 
and 313,034,000; and in 1900 they were 4,252,000 and 
377,098,000. Thus, since 1870 the increase in the passenger 
traffic has been threefold, and in the goods traffic sixfold. If 
a comparison be made with the earliest returns, it will be 
seen that since the opening of the line the passenger trafiic 
has increased sixfold and the goods traffic thirty-seven times. 
This enormous development of its traffic is due to the fact 
that, in its first days, the Nicolas line was confined to com- 
munication between St. Petersburg and Moscow. But in 
proportion as other important lines of railway began to con- 
verge upon Moscow, there began to be carried by the 
Nicolas line an ever-increasing volume of freight destined to 
be shipped either from the New Port in St. Petersburg or 
from Reval, the capital of the Baltic province of Esthonia. 
The construction of the Rybinsk and Bologcé Railway in 
1870 led to a great increase of the goods traffic of the 
Nicolas line, for from that time a large proportion of the 
cereals exported from the upper basin of the Volga was con- 
veyed by way of Moscow instead of along the Marian Canal 
system, as had been the case before 1870. Then other lines, 
such as the Novgorod, the Novotoryok, and the Ryeff- 
Viazma, contributed in turn to swell the volume of traffic 
on the Nicolas line. 

The Nicolas line may be regarded as having attained now 
the culminating point of its development, for not only will 
the new lines projected, or actually constructed, as, for 
example, those of Windau and Rybinsk, and the St. Peters- 
burg and Viatka Railway, not swell the volume of its goods 
traffic, but, on the contrary, they cannot fail to absorb a 
portion of the freight that is carried at present by it. Thus, 
it is very probable that the annual increase in the goods 
traffic of the Nicolas line will be checked for a time, and 
that even in the course of time the growing competition 
brought about by the construction of new lines of railway 
will accentuate the position. 

The second striking feature of the Nicolas line, a feature 
which distinguishes it from so many other Russian lines, is 
the fact that it has been “‘ a paying concern” from the first 
days of its being worked. Thus, in 1852 the expenses of 
the line were 2,768,000 roubles and the gross returns were 
4,419,000 roubles; that is, a net profit of 1,651,000 roubles. 
After the line was handed over to the Great Company of 
Russian Railways in 1868, which company, adds the Gazette, 


of clip, spring, and box for covering in the spring and 
preventing, as far as possible, the access of moisture to the 
spring itself. There is sufficient “ give” in the clip to permit 
of it being opened sufficiently to admit of the spring being 
placed in position. The spring itself is galvanised. The 
lower view shows the clip as mounted on a wagon with part 
of the covering box filed away, so as to show the arrangement 
of the inside mechanism when the spring is fixed in position. 
The underside of the clip is provided with blunt teeth, and 
these are made so that they areall kept firmly pressed against 




















The 
portion of the clip away from the hinge is raised up so as to 
permit of the finger to be inserted for the purpose of lifting 


the side of the wagon body by the action of the spring. 


the flat to insert or remove a label. The construction is solid 
aud strong, and the clip appears to us to be likely to fulfil its 
intended purpose well. 








Te Civil Service Commissioners announce that an 
open competitive examination foran appointment as draughtsman 
in the Hydrographical Department of the Admiralty will be held 
shortly. Copies of the regulations and forms of application for 
admission to the examination may be obtained on application, by 
letter, to the Secretary, Civil Service Commission, Westminster, 








ing example of the value of conciliatory methods in trade disputes, 





gave a very restricted meaning to the words “ working 
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16-FOOT SPECIAL BORING MILL 


NILES TOOL WORKS COMPANY, VICTORIA STREET, ENGINEERS 

















A LARGE BORING MILL. 


THE engraving above is reproduced from a photograph of a 
very large boring mill made recently by the Niles Tool Works 
Company for the New York Shipbuilding Company, of Cam- 
den, N.J. It will be observed that the cross slide can be 
raised higher than is usual in this class of tools, and that a 


special boring bar is fitted to a central saddle. The main 
dimensions and particulars are as follows :— 
Ft. In 
Disetercftebis 2.0 6s v0 ee ks os oe os MD 
ee eee ee ee 
DEINE Soe: Gt 5a os ae ek oe ee SO 
Height under 18in. central boring bar.. .. .. 8 2 
oo OS Se earreeaee e ' 2 
Travel of 9in. internal boring bar .. 9 9 
Bearing in saddle aot, at” et in, ee Ge) oe ee 
POOR ORMEONERIEL. oa og 2S ks. Ge” a6: Se Lew BOS 
Face of housings .. 0 18 


Rapid traverse of bars in all directions, loft. per minute. 
The central cylinder and port-boring attachment consists 
of a heavy saddle fitted to the cross slide, and carrying an 


18in. steel boring bar with vertical traverse by means of rack | 


and pinion. Inside the 18in. bar is a Yin. steel bar, having inde- 


pendent rotation and feed by a separate motor mounted on ! 


the bracket behind the boring bar. The table spindle is cored 
out to allow a 12in. bar to pass down into it. The upper 
bearing is 26in. diameter. The main bar is counterweighted 
by a rack and pinion, and a drum shaft passing through the 
cross slide, but the 9in. bar has a screw feed at the top, and is 
not counterbalanced. All movements of the 18in. bar are 
controlled from below by suitable clutches. When the cross 
slide is up, and the Yin. bar extended downwards, a star wheel 
can be attached, which operates a screw set into this bar, by 
which travelling heads can be operated. For this operation 


the Yin. bar is clamped to the main bar, and the work is 


turned by the table. 


An independent motor is mounted on the top brace, which 


supplies power to the rail and quick travel to all bars and 
saddles. 


The horse-power required to drive the mill is 13; the floor 


space is 26ft. by 30ft. 








INSTITUTION OF MINING AND METALLURGY. 


AT a recent meeting of the above named Institution various 
papers were read. One, by Mr. Thomas, dealt with an “Ore 
Formation on Prince of Wales Island, South-east Alaska,” 
where magnetite, epidotic rock, and pyrites are mingled in 
masses. Another, by Mr. 8. J. Truscott, gave an account of 
‘The Mining and Occurrence of Gold in the Dutch East 





Indies.” It was shown that plenty of good gold deposits | 


exist in the Dutch East Indies, and that a considerable 


amount of work has been done on them, some of it, too, | 


under the direction of members of the Institution who had 
been called in to rectify errors of their predecessors. In 
discussion it was shown that, however promising the deposits 
might be geologically, the political position was not favour- 
able to the introduction of British capital. 

The next and last paper read was on “The Hydraulic 
Installation at the Mines of the Compania Minera de Panuco 
(Mexico),” by Mr. Horace L. Short. The gold and silver mining 
properties of the Compania Minera de Panuco are situated 
on the western slope of the Sierra-Madre Mountains, about 
70 miles inland from the port of Mazatlan. Its mill is 
almost centrally situated amongst the various mines, several 
of the winding shafts being close to the mill. 

The whole of the milling and mining machinery is run by 
water power, assisted at times by steam power. To supply 


the water power there are two reservoirs at different altitudes | 











| 





above the power station. At one reservoir there is a dam of 
about 9500 cubic metres of masonry, with a mean height of 
abcut 12m., and a maximum height of 20m. above the 
bed of the reservoir, which is of about 800,000 cubic metres 
capacity, with an approximate maximum vertical height of 
2250ft. above the nozzles. The reservoir is tapped by a steel 
pipe line 16in. or less in diameter, which is about 8 kiloms. in 
length, is laid about 12in. above the ground, and is supported 
by the flanges resting loosely on cast iron plates, which in 
turn are set on blocks of stone sunk 6in. into the ground, 
At the other reservoir ‘there is a dam of about 2200 cubic 
metres of masonry work, and the reservoir is of about 200,000 


or 


and one 130m. under ground, driven by the spent water 
from the surface wheels. The water from the lowest wheel is 
carried away by a drainage tunnel 600m. long. At the 
surface the nozzles used for the high-pressure water do not 
exceed {in. in diameter; they are bushed with yer 
hard steel, to resist the attrition of the minute particles 
of grit, and with these small-bore nozzles it is found 
advantageous to have the dividing edge and the lower lip 
of the bucket filed to a knife-edge, and the water surface truly 
filed and polished. In the mine nozzles of 2hin. to din, 
diameter are used, and the refinements in connection with its 
buckets are not necessary. The surface plant drives the 
mill, engineering shops, and air compressors for power trans. 
mission, electricity being used only for lighting purposes, 
whereas there are many pneumatic tools. The underground 
plant drives a pair of horizontal air compressors for use for 
pumping and rock drilling in the mine; in the latter case 
| both the ventilation and cooling effects of the exhaust are 
distinctly advantageous. In one pumping engine the com. 
pressed air is used expansively, and to avoid inconvenience 
from ice a superheated jet of steam is admitted at either end 
| of the cylinder during the admission of air, and is found to 
work very economically. Great care has wisely been bestowed 
on the air pipes, and the oil that escapes by the oil collectors 
near the air cylinders is carried along the pipes, and serves 
to protect them from rusting. Thin sheet asbestos or brown 
paper is used for packing all air pipe flange joints, being 
less expensive and less perishable than rubber. 

The belt pulleys throughout are of large diameter, canvas 
rubber belts are used, and are run at high speeds with satis- 
factory results. Diagonally riveted joints with belts are 
found to be preferable and more reliable than laced joints, 
| Pulleys 36in. in diameter and upwards have hardwood belt 
faces, wrought iron spokes, and cast iron bosses; in smaller 
pulleys discs replace the spokes. To remedy the tendency of 
belts to run off the pulley, the crown is turned a little nearer 
to one side of the pulley than to the other. 

The air compressors are water-jacketed. The Peltons at 
the surface can give between 750 and 800 horse-power ; but 
the average output is 400 horse-power. The underground 
plant yields 250 horse-power, but can give 350 horse-power. 
[t is suggested, if the mine fails, the plant can be very cheaply 
turned into an electrical power station. 











| THE ELECTRIC PLANT AT THE GOLDSMITHS'’ 
INSTITUTE. 

Or the many good works standing to the credit of the 
Goldsmiths’ Company, the founding of what is known as the 
Goldsmiths’ Institute at New Cross ranks among the fore- 
most. At this place an excellent technical education on 
almost any subject can be obtained for merely nominal pay- 
ments. To electricity especially is attached a considerable 
amount of importance, and not long ago was installeda com- 
plete electric Jighting plant, which also provides current for 
educational and experimental purposes in the laboratory of 
the Institute. By the courtesy of Mr. J.S. Redmayne, the 
principal of the Institute, we are enabled to describe this 
electrical plant, the contractors for which were Belshaw 
and Co., of Westminster. All the arrangements are excellent, 
and we understand that Sir Frederick Bramwell, who is on 
the Court of the Goldsmiths’ Company, interested himself 
greatly in the design and details of the plant. 

It will be seen from the accompanying plan and sections 
that the installation is self-contained. In the first place, 
though not shown on the plan, there is a coal store, with 
access from the road, which is capable of containing 60 tons 
of coal. There are two boilers of the Galloway type, 1Sft. 











ENGINE ROOM AT THE 


cubic metres capacity. An 18in. steel pipe line conveys a 
vertical head of water of 240ft. for a distance of about 
3 kiloms. 

The lines take a sinuous course owing to the character of 
the country, and therefore allow of a reasonable amount of 
movement for variations of temperature, without throwing 
excessive strain on the pipe and flanges—this, too, is miti- 
gated by painting the pipe line dull white. The line is fitted 


with gate valves at the mill, and with spring relief valves to | 


diminish shock from water hammer effects, which occur 
owing to obstacles getting into the pipes and stopping the 
nozzles at the wheels suddenly. 

At the mines there are six Pelton wheels at the surface 





GOLDSMITHS’ INSTITUTE 


| long and 6ft. in diameter, and made by Messrs. Galloway, 

Limited. Each has two furnaces joining into one Galloway 
| flue, in which are fifteen cone tubes. There are four pockets 

in the flue to divert the flame amongst the cone tubes. 
| Each boiler is fitted with a 4in. knife-edge lever safety valve 
| and high steam and low water safety valve. One boiler is 
| arranged for hand firing and the other is fitted with a Benniss 
| forced draught mechanical stoker. The boiler-house adjoins 
the engine-house, the stokehold floor being some 5ft. below 
| the engine-house floor. A 4din. steel steam pipe with 
| wrought iron flanges runs from the boiler-house to the engine 
| house, there being 3}in. diameter branches to the boilers. 

There are copper bends to the engines and an expansion joint 
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over the top of and between the two boilers. There are , 1000 sixteen candle-power lamps, or about equal to the total | part of the plant will not place any part in total darkness, the 
arrangements for measuring the amount of coal and water | output of two of the generators running at the same time, ! rooms, galleries, corridors, &c., being double-wired. There 
used, so that accurate tests can be made. The boilers are 
fed by means of duplicate feed pumps made by the Worthing- 
ton Pumping Engine Company, and a small engine for 
driving the mechanical stokers is placed on the top of the 
boiler seating. 

There are three engines of Willans and: Robinson’s make 
and of their 3 F/S size. The cranks are set at 120 degrees 
apart, and each engine is capable of developing 55 to 60 
brake horse-power at a speed of 470 revolutions per minute 
with a steam pressure of 95 1b. of steam per square inch at 
the stop valve. As is usual with engines of this type, they 
are each provided with a steam separator, and there are also | 
sight-feed lubricators, pressure gauges, relief valves, &c. The 
exhaust from each engine is 44in. in diameter, and the three 
pipes are taken into a main exhaust 64in. in diameter, run- 
ning in a trench under the engine-house floor. This main is 
connected to a feed-water heater, the exhaust finally being | 
taken in a pipe up the side of the chimney shaft. Each 
engine is coupled direct on the same bed-plate to a 30-kilo- | 
watt shunt-wound six-pole dynamo, having an output of 300 
ampéres at 100 to 135 volts at 470 revolutions per minute. 
These dynamos are of the Lancashire Dynamo and Motor 
Company’s make. The armatures are slot-wound, the core 
being built up of thin charcoal iron plates secured to cast iron 
sleeves, by which, also, the commutator bushes are carried, 
— the armatures are independent of the shafts. The 
pole pieces also are of laminated iron, and the magnet coils , 
are former-wound, and easily replaceable. These machines CENARS: CP SOR GNT Cane 


are wonderfully free from sparking under considerable varia- av ; a ; ; 
tions of load. A detail of the generators is given herewith. which would leave one as a stand-by. The circuits through- | are two main systems of wiring, and these can be either kept 


The lighting installation in the building consists of about ! out the whole building are so arranged that the failure of one ! entirely apart or can be coupled together on either set of the 
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plant at the engine-room switchboard, where an interchange 
between the sections of the three dynamos and the accumu- 
lators can be made without interrupting the lighting. The 
battery of accumulators occupies, as will be seen from the 
plan, a room adjoining the engine-room. Here there are 
fifty-four chloride R type cells having a capacity of 480 
ampére hours at a nine-hour discharge rate. The purpose of 
this battery is to provide light for controlling purposes during 
the night, and for lighting the secretary’s residence after the 
closing down of the machinery and on Sundays. A battery 
charge and discharge meter is placed in circuit with the cells, 
and also an Elliott charge and discharge recording meter. 
The switchboard, which was designed and constructed by 
Belshaw and Co., has mounted upon it three main double- 
pole dynamo maximum and minimum release switches, 
these feeding interchangeable bus-bars. There are also battery 
charge and discharge switches, centre zero battery ammeter, 
dynamo ammeters, two quick-moving coil permanent magnet 
volt meters with two four-way double-pole volt meter switches. 
The main cables between the engine-room and the main 
distributing section board in the building consist of a pair of 





concentric cables, each having an area of 321 square inches. 
They are paper insulated and lead covered witha layer of 
jute over the lead, an armouring of two laps of steel tape 
with a final covering of jute, the whole being afterwards 
compounded. 

As above indicated, one of the objects in putting down 
this installation was that it might be used for educational pur- 
poses. It is for this reason that one of the boilers was fitted 
with mechanical stokers, whilst the other is hand fired, so 
that accurate comparisons can be made between the two 
methods. There are also facilities for measuring the feed- 
water, weighing the fuel, taking temperatures, &c. In the 
dynamo room, too, there is an elaborate outfit of recording | 


and other electrical instruments for experimental purposes, | 
and for making practical tests during the ordinary working | 
conditions of the plant. 

The whole installation struck us as being excellently | 
designed and carried out, and there cannot be a doubt that it | 
forms a valuable adjunct to the educational equipment of | 
the Institute, apart altogether from the question of lighting. 








A NEW AUTOMATIC PISTOL. 





WE were recently invited to witness a demonstration of the 
working of the Mars pistol, which is being manufactured 
by the Mars Automatic Fire Arms Syndicate. This 
pistol is of the magazine typ2, the magazine being contained 
in the handle of the pistol. It is claimed for it that it can 
fire a heavier bullet and take a heavier charge than any other 
existing automatic pistol. We saw three sizes of pistol, 
namely, 84 mm., *360in., and ‘45in., the latter being of the 
same calibre as the revolvers used in theservice. The reason 
for the ability of this pistol to carry these heavier projectiles 
is the fact that the breech remains closed until the bullet has 
left the barrel. There is hence no chance of the cartridge | 





againt a penetration of sixteen boards by a +360 Mars bullet. 

As to accuracy of fire, there were no tests to show this, but we 
were informed that a Mars pistol 18in. long, with correct sight, 
fired from a rest, will keep all its shots on a 4ft. square target 
at 1000 yards. With a detachable stock it is claimed that it 
will form an excellent weapon for cavalry or mounted infantry, 
having the advantage—due to its handle—that it can be 
manipulated with one hand, leaving the other free to manage 
the horse. We have, however, no data as to its range. 

We give a sectional drawing of this pistol herewith, from 
which its general working can be gathered. The barrel A is 
free to slide backwards and forwards horizontally. The effect 
of discharging a shot is to send the barrel backwards, and it 
carries with it the whole of the breech mechanism, the block 
remaining locked in the barrel. On the underside of the 
barrel there is a guide block B, which fits and slides in a 
circular-shaped slot in the front part of the stock of the 
pistol. In the slot is a spiral spring C, which has at its rear 
end a buffing arrangement D, which is provided with a 
plunger and strong spring, so as to finally absorb the energy 
of the recoil. The buffer stop and spring are kept from 
moving backwards in consequence of the removable pin E, 
which goes from side to side of the stock. The spring C is 
made as light as is practicable, so as to allow as quick a back- 
ward movement as possible, while at the same time ensuring 
that when the recoil is over the barrel shall immediately be 
forced to its extreme forward position. The spring of the 
buffer D is, on the other hand, made strong, as it is there that 
most of the surplus energy expends itself. 

The breech mechanism F is provided with a breech block 
G, the forward end of which has upon it three taper lugs, 
set at 120 deg. apart. One of these only, H, appears in 
section in the drawing. The breech block has also on its 


| forward end—placed close beside one of the lugs—a spring 


cartridge extractor of the usual form. The breech block has 
about its rear end a coiled spring, which gives it a tendency 
to turn to the right. A stud—not shown on the drawing— 
on the outside of the block works in a slot which limits its 
travel to about a quarter of a revolution. As the spring 
tends to turn the breech block to the right, this stud is, 
unless prevented, always pressing against the upper end of 
the slot. This is the locking position when the breech is 
closed. The unlocking is brought about by means of a lever 
being made to press on the stud and to bear it downwards, 
this revolving the block and releasing the lugs from the 
breech. The breech mechanism is actuated by two springs 
which are entirely separate from the barrel spring already 
described. The forward end of the breech block carriage is 
provided with two parallel rods J, which are contained in 
holes bored in the stock, parallel to and underneath the 
barrel. Round these rods are two coiled springs, secured by 
studs screwed into the ends of the rods. It is evident that 


| when the breech mechanism is forced back with the barrel, 


these two springs are compressed and tend to pull the 
mechanism forward. Underneath the breech block, and 
shown dotted in the engraving, is an apparatus K, which 
embraces the top cartridge in the magazine. This is hinged 
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THE MARS AUTOMATIC PISTOL 


bursting by its being withdrawn while there is still pressure 

in it. How this is brought about we will explain a little 

later on, and before doing so we will describe the various | 
tests which we saw carried out. These consisted almost 

entirely of penetration tests at point blank range. In order 

to compare the relative effect of the discharge of a service | 
*45 revolver cartridge with and of a ‘45 cartridge in 
a Mars pistol, a shot was fired from a Colt revolver at 
a series of inch boards placed vertically with an inch air space 
between them. The result was that the service bullet 
pierced six boards and the Mars bullet perforated ten boards | 
and dented the eleventh. The weight of the service bullet, 
which is entirely of lead, was 265 grains; of the Mars, which is 
nickel-cased, 220 grains. The service charge is 7 grains of 
cordite, that of the Mars 14 grains. The muzzle velocities 
are 670, and 1250 foot-seconds, while the energies are 270 

and 760 foot-pounds respectively. Trials with the 8} mm. and | 
*360 Mars pistols with bullets weighing 140 grains—with | 
10 grains of cordite—and 160 grains—with 12 grains of cordite 
—respectively showed the penetration to be sixteen boards in 
the first case and twelve boards in the second. As acompari- 
son with these, shots were fired from the Mauser -360 pistol 
with a projectile weighing 86 grains, and a Colt -360 pistol 
with a bullet weighing 130 grains. The Mauser, the charge of 





which is 5} grains, penetrated ten boards, while the Colt, 
whose charge is 6 grains, buried itself in the ninth board, as | 


| to the carriage, and on the pistol being discharged it is pulled 


backwards, drawing with it the cartridge it has withdrawn 
from the magazine, and from under that portion L of the 
magazine which prevents the cartridges being forced directly 
out of the top. 

With so much description, we may now briefly detail the 


| actual working of the pistol when a shot is fired. The barrel 


and breech both—as we have already said—travel backwards 
until the energy of the recoil has been absorbed. Imme- 
diately this is so the. barrel begins to move forward. For the 
first quarter of an inch or so it takes the breech mechanism 
with it, but during this short distance the breech block has 


| been disengaged by being revolved, in consequence of a slide 


having pressed against the lever already mentioned. Imme- 
diately this occurs the barrel flies forward to its original 
position ; the cartridge is withdrawn from the chamber by the 
extractor; the unfired cartridge just withdrawn from the 
magazine is forced upwards into such a position that it is 
pointing towards the breech of the barrel. During this opera- 
tion it hits the discharged cartridge and throws it out. 
Finally, the breech mechanism itself flies forward, forces the 
cartridge into the chamber, and locks the breech block. The 
pistol is then ready for a second shot, when all these pro- 
cesses are gone over again. The magazine holds a different 
number of cartridges, from eight to eleven, according to the 
calibre of the bullets, and with a ten-cartridge magazine, with 





—=— 
refills ready to hand, an expert has, we are inform 

known to fire twenty-four shots in ten seconds, meet 
itself is neat, and sits well in the hand, while its wei ht i 
2 Ib, 10 oz, ities 








VICTORIAN RAILWAYS. 





A sPECIAL feature is attached to the report of the Victoria: 
railways for the past year, insomuch as it is the closing ae 
of Mr. Mathieson’s management prior to his appointment pe 
general manager for the Midland Railway, England. _ = 

The capital account was increased by £486,585 for the year 
The gross revenue for the year was a record, being £39 000 in 
excess of any previous year’s income. This was iargely 
attributed to the good harvest and the influx of visitors ra 
connection with the celebrations at the time of the Royal 
visit. c 

A peculiar system in vogue in Victoria for keeping up the 
revenue is that where Parliament or the Governor-in-Counej] 
directs the Commissioner to carry out any system or matter 
of policy which occasions or results in any increase of expen- 
diture by the Commissioner or any decrease of the railways’ 
revenue, the annual amount of the increase of expenditure 
or decrease of revenue shall be provided by Parliament jn 
the Annual Appropriation Act and paid to the Commissioner 
The intention of this Act is that the Railway Commissioner's 
policy is not affected by any speculative legislation that 
Parliament makes, but at the same time it is only a bogys 
revenue, as the Government is charging itself with concoes. 
sions it has granted to the railways. ; 

For the past year £67,998 has thus been credited to railway 
revenue for the carriage of grain at reduced rates, and 
£11,430 for the carriage of Victorian coal. In addition to 
the above, £31,000 is credited in the balance statement for 
services rendered to the State departments for which no pay- 
ment is received. . 

The extent to which these fictitious amounts are inflating 
the revenue will be seen by the following statement :— . 
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1891-2 3,095,122) — — 8,475,120 | 379,998 
1892-3 2,925,948)  — — 3,209,587 | 283,639 
1893 4 2,726,159; — 11,939 | 3,018,415 | 292,256 
1894-5 2,581,591; — 14,900 | 2,882,036 | 300,445 
1895-6 2,401,392; — 2,895,341} 493,949 
Total, 5 years |13,730,212; — 25,439 15,480,499 1,750,287 390,501 
1896-7 2,615,935 | 20,000 9,880 | 2,981,859 | 295,924 | 83,958 
1897-8 2,608,896 | 20,000 11,667 | 3,008,342! 374,446 | 83,720 
1898-9 2,873,729 | 20,000 12,980 | 3,188,531} 294,802 81,284 
1899-1900 | 3,025,162} 20,000 53,880 | 8,237,749} 192,587 | 95.239 
1900-1 8,337,797 | 31,000 79,428 | 3,449,605} 80,808 | 90,443 
Total, 5 years 14,461,519 | 111,000 167,285 |15,811,086 | 1,238,567 | 434,644 





It must also be remembered that within recent years 
several large loans, bearing interest at the rate of 6 and 5 per 
cent., have fallen due, and have been renewed by loans at 
4 and 33 per cent. 

Working expenses for the year were £1,984,796, being an 
increase of £177,495 over the preceding year. The cost of 
working was augmented by the extra rates paid for coal, and 
the increased price of material and labour generally. Con- 
cessions to the staff amounting to £39,000 have been granted, 
consisting of increments to employés and increased over- 
time allowances, the payment of an extra 6d. per diem for 
employes receiving less than 7s. per day after ten years’ 
service, and increased allowances for sick leave and accident 
pay. 

General Summary. 

Year ended 
June 30, 1901. 
. £40,145,404 


Year ended 
June 30, 1900, 


Total spent in construction . £39,658,819 


Average cost per mile open .. .. .. £12,402 £12,827 
Amount spent on capital during year .. £486,585 £602,368 
Net interest on railway loans (including 

allexpenses) .. .. «© «ss eo eo £1,464,809 £1,430,448 
Total miles open for traffic .. .. 38,237} 3,218 
Average miles cpen forthe year .. 8,2284 .. 8,186 
Gross FEVONUC.. 6. 1s cc cs oc £3,337,797 £3,025, 162 
Working expenses . £1,984,796 £1,807,301 
Web GSrmings .. .. «c co cc co cs &i,868,001 £1,217,861 
Working expenses to earnings, per cent. 59-46 59-74 
Earnings per mileopen .. .. - £1,034 £950 
Working expenses per mile open £615 £567 
Net earnings per mile open £419 .. £383 
Earnings per train mile ap 0 68.0-39d. .. 5s. 11-83d. 
Working expenses per train mile .. 33. 7-05d. 8s. 6-91d 
Net earnings pertrainmile .. .. .. 28.5-34d. 2s. 4-92d 
Net return on total capital cost, per 

ae are eee 3-07 
Passenger journeys,number .. .. .. 54,704,052 49,332,899 
Goods tonnage, tons .. eo cs co 8,155,697 2,791,650 
Livestock tonnage, tons is 226,163 206,653 
Train miles .. .. .. + «oe 11,066,016 10,107,549 








TRON OREIN JAPAN.—The iron most frequently met with in Japan 
is a sandy magnetite, that is got by pick and shovel ; but as it is 
very poor, containing only 1 = cent, of iron onan average, a great 
many washings, either at the mine or at the smelting works, are 
required before it is sufficiently concentrated, when the iron con- 
tent is increased to about 60. The blowing machine consists essen- 
tially of a large box, communicating on one side with the furnace 
and on the other with the outer air by a valve oponing inwards. 
The box is closed by a wooden cover, oscillating round a horizontal 
axis, but making a tight fit with the sides of the box ; and workmen 
standing on the ends of the cover cause it to oscillate after the 
manner of a swing. The melting furnace is from 1‘2 to 2m. 
(mean 5ft. 2in.) high, 3 m. (10ft.) long, and from 80 to 120 cm. 
(mean 3ft. 3in.) wide ; and on each side of the furnace, communi- 
cating with it by eighteen to twenty tuyeres, is one of the primitive 
blowing machines. The fuel is either wood or charcoal, and from 
60 to 80 casts are made in the 24 hours, One hundred kilos. 
(2 cwt.) of ore serve on an average for producing 12°6 kilos. 
(27 lb.) of raw iron and 9°4 kilos, (20 1b.) of steel, or 8°2 kilos. 
(18 lb.) of puddled iron; and for every 100 kilos, (2 cwt.) of 
metal obtained about 360 kilos. (say, 7 ewt.) of charcoal are 
required. A ton of raw iron is made for 65s, 6d., and sold in the 
country for about 70s., so that the profit is not very considerable, 
observes Herr Ledebur in Stahl und Hisen. 
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RAILWAY MATTERS. 


A survey for the construction of a railway from Quetta 
to Nushki has been sanctioned. 
Art Mexican railways have received official instruc- 
i ; to adopt automatic couplers for their rolling stock. 


tion 
A pROVISIONAL agreement has been ratified between the 
Rosario and Central Argentine Railways for the fusion of their 
jnterests. The fusion is to take place as from January Ist next. 
Tue Great Northern Railway Company is laying down 
vine water troughs between King’s Crces and Welwyn and 
cotweet Grantham and Newark, to facilitate the running of long- 


distance trains. 

Tur Baltimore and Ohio management is arranging to 
change its route into Chicago from South Chicago to Sixteenth- 
street. ‘The Pennsylvania tracks will be used for that distance and 
the change will have the effect of shortening the route over seven 


miles. 

Ir is announced that a working agreement between the 
Railroad Company and the American Hawaiian Steamship 
Company is on the point of being concluded, It is explained 
that both parties would profit by the arrangement, and the 
Steamship Company would be able to avoid sending its boats round 
Cape Horn. 

FurtHer engines of the 1150 class have been 
turned out from the Stratford works of the Great Eastern Railway, 
the latest out being No. 1183, All onwards from No. 1170 have 
got the enlarged cabs and larger tenders, similar to the latest 
express passenger engines, the tenders being fitted with the water 
pick-up gear. . 

Tue North-East Railway of Switzerland, having been 
acquired by the Government, will be worked by it as from 
January Ist, 1902. The consideration for the transfer is £3,200,000 
in Swiss Federal 34 per cent. obligations, and £80,000 in cash. 
The balance of the dividend of the company for 1900, or 43. per 
share, is now in course of payment. 


Tur Canadian Pacific Railway has acquired control of 
the Kingston and Pembroke, a small road in Ontario County, of 
about 112 miles, including branches. B. W. Folger, who has been 
genera! manager of the road since it was opened in 1371, has 
resignec, and Charles W. Spencer, general superintendent of the 
Eastern division of the Canadian Pacific, has been appointed. 


Tur Secretary of State for Foreign Affairs has received 
a despatch from his Majesty’s Ambassador at Madrid, stating that 
tenders are invited by the Spanish Ministry of Public Works, to be 
received not later than January 27th, for the Concession for an 
electric tramway between San Sebastian and Tolosa. Particulars 
may be examined at the Commercial Department of the Foreign- 
office. 

Tue Manhattan Railway Company, in its annual report 
for the year ending September 30th, says that it carried 10,000,000 
more passengers than in 1900, and the net income of the road 
amounted to £488,616, an increase of £75,620 over the previous 
year, The gross earnings were £2,091,172, and the operating 
expenses were £1,065,729. Including all taxes, the operating 
expenses were 59°32 per cent., or 50°97 per cent. without taxes. 


A new light railway line, forty-two miles in length, is 
about to be constructed through Suffolk, passing through several 
small towns and villages, including Mendlesham, Stradbroke, 
Laxfield, Huntingfield, Framsden, &c., all of which are at present 
miles from a railway station. The line, which will join the Great 
Eastern Railway at Haughley in one direction, and at Westerfield 
in the other, will be of standard gauge, and cost in construction 
only £5300 per mile, 

In consequence of continued ill health, Mr. John Bell 
has resigned the chairmanship of the Metropolitan Railway Com- 
pany, and the directors have elected Colonel J. J. Mellor to the 
chair, Mr. Bell, who began his railway career on the Manchester, 
Sheffield, and Lincolnshire, now the Great Central Railway, has 
been for thirty years connected with the company, first as secretary, 
afterwards as general manager, and since as chairman and manag- 
ing director, and he will continue for the present to have a seat on 
the board, 


Tae London County Council have issued a report 
on shallow underground tramways, which contains a joint re- 
port by the tramways manager and the electrical engineer of the 
Council on the construction and working of the Boston, U.S.A., 
Subway, and on the rapid transitsubway now under construction in 
New York, and an addendum by Mr. J. Allen Baker, Vice-chair- 
man of the Highways Committee. The report is illustrated with 
maps and reproductions of photographs of existing shallow under- 
ground tramways similar to that which it is proposed to construct 
from Southampton-row to the Thames Embankment. 


DvurinG his recent tours in Turkestan and Bokhara 
General Kuropatkin visited Tashkent in order to cut the first sod 
of a railway to connect that place directly with Orenburg, on the 
eastern border of Russia in Europe, and so with Moscow. The 
survey for this line was completed last summer. The strategical, 
if not the commercial, value of the Merv-Kushk Railway bas been 
enhanced by its extension a few miles southwards to Chahel Dokh- 
teran, the most advanced point of Russian territory on the Kushk 
River, and by a branch line in course of construction through 
Penjdah to Maruchack, where the Murghah River enters 
Afghanistan, 


A CREWE correspondent states that the Scotch express, 
which left Euston at ten minutes to twelve p.m. last Thursday 
week, had a narrow escape from disaster. While travelling at 
between 70 and 80 miles an hour down Shap Fells the leading 
engine became disabled, and was severely damaged before the 
train could be brought to a standstill. It is stated that a coupling 
rod of the leading engine broke as the train was travelling at the 
rate of at least 80 miles an hour, and the débris flew into the air 
and struck the second locomotive, doing much mischief. Both 
engines, particularly the front one, were much damaged, and the 
train was considerably delayed. 


Tue Commissioner of Works in Cape Colony has con- 
firmed the statement made recently concerning the distribution of 
orders for South African railway material. This shows that the 
approximate value of the rolling stock ordered by the Cape 
Government during the past two years amounted to £1,050,000. 
Of this amount, the orders placed with British firms represented 
about £900,000, and those from other sources £150,000. Similarly 
the cost of railway stores other than rolling stock purchased out- 
side the Cape Colony for the period of July Ist, 1900, toSeptember 
30th, 1901, amounted to £905,906. The value of those obtained 
we United Kingdom was £899,657, and from other sources 
RUG, 

A Parts newspaper reports that the construction of the 
railway in Yunnan has been authorised. The terms of the agree- 
ment between the Governor-General of Indc-China and the con- 
tractor are as follows :—The contractor is to construct, at his own 
expense, risk, and peril, the line of railway from Lao-Kay to 
Yunnan-Sen, a distance of about 291 miles. The railway from 
Haiphong to Lao-Kay, 239 miles, is delivered to the contractor by 
the Governor-General The whole line from Haiphong to Yunnan- 
Sen is conceded for a period of seventy-five years, to be worked at 
the expense and risk of the contractor, with division of profits 
between him and the Government of Indo-China. The building 
capital of the railway and working capital of the entire line amount 

£4,000,000, 


Panama 


NOTES AND MEMORANDA. 


In the year 1900 the production of manganese ore in 
Italy was 6014 tons, against 4356 tons in 1899; showing an increase 
of 1658 tons last year. 


NortinGHAM has made a decided departure in street- 
sweeping and watering machines, The new vehicle runs on the 
tram lines, and derives its power from the overhead electric trolley 
wires, 


Tue Formosan gold mines are situated in the neigh- 
bourhood of Kelung. The output of gold in 1898 was about 
112 1b.; in 1899, 3431b., and for the first six months of 1900, 365 1b. 
The gold is all sent to Japan. 

A Frencu paper, Le Petit Parisien, is responsible for 
the statement that M. Goubet, of submarine boat fame, is con- 
templating the construction of a submarine vessel, which, deriving 
its motive power from a cable extending across the Straitsof Dover, 
would be able to take 200 passengers from France to England in 
less than half an hour. 


Ir has been computed that in the whole of the United 
States there were on September Ist last a total of 2342 electric 
lighting stations, representing a capital of nearly 134 millions 
sterling. The largest number of separate electric light stations in 
any State is in Illinois, while the largest capital invested is in Penn- 
sylvania, which also possesses the second largest number of 
stations, 


THE Danish Automobile Club and the Society of 
Industrial Arts combined are organising an Automobile Exhibi- 
tion, to be held at Copenhagen from the 11th to the 27th April, 
1902. No rent is to be paid by exhibitors, and the exhibits are 
insured by the committee against fire risks, Entries must be 
made by 15th January, 1902, and must be addressed ‘‘ Industri- 
foreningen, Copenhagen B.” 


Sratistics issued by the Indian Department of Revenue 
and Agriculture show the mineral production of the Empire from 
1891 to 1900. Ofsalt, about 1,000,000 tons is annually produced ; 
of saltpetre, about 20,000 tons. The output of coal has increased 
to more than 6,000,000 tons. Gold has been produced to the value 
of about two millions sterling, mostly from Mysore. Burma and 
Assam have yielded 38,000,000 gallons of petroleum. 


Tue determination of sulphur in iron and steel forms 
the subject of a paper in the Journa! of the American Chemical 
Society. The authors, Messrs. W. A. Noyes and L, L. Helmer, 
have examined the different methods for tha determination of 
sulphur in iron, and find that the best solvents for the iron are 
either bromine and water or dilute nitric acid with a little potas- 
sium bromide and an excess of potassium chlorate. 


At the Internal Navigation Congress to be held at 
Diisseldorf, Germany, next year, one of the chief subjects for 
discussion will be the deterioration of coal and coke from trans- 
portation by boat orrailroad. Writers on this subject are requested 
to deal with the deterioration of these fuels by transhipment, 
carriage, and prolonged storage, estimating the damage thus 
caused and suggesting methods for obviating it, such as loading 
appliances. 


Since the opening of the Dortmund-Ems Canal the 
traffic upon it has been increasing year by year. In the first year 
—1898—it amounted to 119,500 tons of goods, in 1899 to 201,000 
tons, and in 1900 to 476,439 tons. The greater proportion of the 
tratlic is, of course, directed to and from the principal port on the 
canal, namely, Dortmund, and it is estimated that in the current 
year the quantity of cargo shipped and unshipped at Dortmund 
will amount to nearly 200,000 tons. 


A peEposit of gold on a piece of wrought iron, originally 
used in a mine track, and which had lain in the gutter carrying off 
the mine water, has been found at the Mount Lyell Mine, 
Tasmania. On removing the precipitated copper, the gold was 
found deposited in places, especially near three bolt holes, in the 
form of bright yellow plates. It was firmly attached to the iron, 
and had probably been deposited by the electric action of the iron- 
copper couple from traces of chloride in the acid mine water. No 
gold, however, could be detected in the mine water. 


A NEW foundry appliance, called the Bryan vacuum 
moulding machine, has been brought out in America. It is 
primarily a machine to take hold of a pattern by means of asucker 
and lift it truly out of the sand. It consists of a vertical sucker 
rod, supported by a frame which swings on vertical hinges over a 
moulding bench. The sucker rod glides up and down in sockets, 
forming part of the outer extremity of a swinging frame, and is 
worked through a lever having a projecting handle, which is 
grasped by the operator when he is ready tu draw his pattern. 


THE annual prize firing in the Channel Squadron is 
reported to have produced excellent results. The shooting by the 
13°5in. guns of the Repulse and the Resolution is remarkable. 
The Repulse secured 40 per cent. of hits, and the Resolution 32 per 
cent, The best firing with the 12in. gun was made by the Mars, 
which secured 42 per cent. of hits, whereas the five other ships of 
the squadron armed with the same gun averaged only about 30 per 
cent. The Mars with the 6in. gun averaged 55 per cent., making 
62 hits with 112 rounds, The Repulse, though firing only 77 
rounds, made 50 per cent., while the Majestic, firing 123 rounds in 
the same time, made 52 hits, or 42 per cent. 


A NEW extensometer has been designed by Mr. H. T. 
Bovey, for determining the longitudinal*extension or compression 
of any given length of a horizontal beam loaded transversely. It 
was recently described in the ‘‘ Transactions ” of the Royal Society 
of Canada, and consists essentially of two paralleloverlapping steel 
bars, the opposite ends of which rest by knife blades against two 
points on the specimen to be measured. Between the faces of the 
two bars is a small roller carrying a mirror. Anyextension or com- 
pression of the specimen causes relative motion of the bars rotating 
the roller through a small angle, whith is readily observed by 
means of the mirror, the reading being effected by means of an 
ordinary telescope with cross hairs. 


At the monthly meeting of the executive council of the 
County Councils Association, held on November 27th, the following 
resolutions regarding motor cars were passed:—(1) That the 
general law of the land for all vehicles, as extended by the special 
regulations issued requiring the drivers of motor cars to stop on 
the request of any police constable or of any person having charge 
of a restive horse, if scrupulously observed and rigorously enforced, 
is at present sufficient to secure the public safety, provided that 
each motor car have affixed to it some number, so as to afford an 
easy and complete means of identification ; (2) that it is desirable 
that the statutory limit of speed be abolished ; (3) that the present 
penalty clauses of the Highways Acts are insufficient as applied to 
motor cars. 


In a process for compressing fluid steel ingots, intro- 
duced by Beutter in the steel works of St. Etienne, pressure is 
applied to the ingot from below, and there is no cover to the 
conical chill, so that the effect of the pressure is to force the ingot 
further upwards, with the result that the tapered sides of the 
mould bring lateral pressure to bear upon the fluid metal within, 
cavities are prevented, and the metal is forced into the head. By 
this process superficial fissures are prevented, the scrap is reduced 
to 4 per cent., porosity and internal strains are prevented, liquation 
is reduced, and the molecular condition and mechanical properties 
are improved. The reduction in waste causes a-saving of 25 per 
cent. of the cost of the raw steel, but from this must be deducted 





the cost of compression, which amounts to about M. 8 per ton, 


MISCELLANEA. 


THE Town Clerk of Pwllheli has received official intima- 
tion of a Government grant of £17,500 towards the projected har- 
bour scheme at Pwllheli. 


Two large steam ferries, to ply between Gjedser and 
Warnemiinde, are to be builtfor the account cf the Danish Govern- 
ment—one at E'sinore and the other at Elbing. 


Tue Corporation of the city of London have decided 
to light a number of streets by incandescent gaslight, and to place 
5000 candle-power incandescent lamgs in Ludgate-circus. 


A concession has been granted to one of the Prague 
banks for the formation of a Steam Navigation Company, with the 
primary object of running a service of boats on the Elbe between 
Prague and Hamburg. 


Last week a fire broke out in the shipbuilding yard of 
John Fullerton and Co., Paisley. The outbreak occurred in the 
joiner’s shop, a two-storey wooden erection, The damage, amount- 
ing to £1500, is covered by insurance. 


Tue cable steamer Faraday on Saturday finished laying 
a cable between the Azores Islands and Ireland for the Commercial 
Cable Company. This completes the fourth cable of that company 
between the United States and England. 


AccorD1nG to information from St. Petersburg, the 
Russian Government intends to make the Neva navigable for sea- 
going ships throughout its entire length. Lake Ladoga wou!d 
then be open to international maritime traffic. 


A BOILER in the works of the Penberthy Ejector Com- 

pa at Detroit exploded recently and completely wrecked the 

uilding in which itstood. Thirty-six workmen kad to be taken to 
hospital, and several of them succumbed to their injuries, 


A COLONIAL engineer, Mr. Donald Menzies, has been 
sent to England by the Cape Government to procure a number of 
motor quadricycies, or light four-wheeled machines, for use on 
the Cape lines which need protection against rebels and Boers, 


WE are informed that the Electric Lighting and Traction 
Company of Australia has received news from Australia that a 
supply of electricity has been commenced from its Adelaide station. 
The company’s stations at Melbourne, Geelong, Adelaide and Port 
Adelaide are now all in operation. 


A sum of £5000 has been offered to St. Andrew’s Univer- 
sity by Dr. Pardie, Professor of Chemistry, for the purpcse of 
building and equipping a chemical research department, on con- 
dition that the Carnegie trustees regard the scheme with favour 
and signify their willingness to help. : 


TE Italian Navagazonie contract for the supply of 
100,000 tons of best Welsh smokeless steam coal, and 40,000 tons 
of best Welsh small steam coal, was placed at Cardiff last week. 
Delivery, which has to be made at Genoa, extends over next year. 
The price for the large coal is 21s, 9d. and 14s, 6d. for the small, c.i.f. 


Tue Admiralty last week placed orders for four torpedo 
boats with Thornycroft and Co., Limited. They will be the largest 
yet built, being 160ft. long and 8}ft. beam. Their speed will be 
25 knots. In design they will differ materially from those at 
present in commission, and will carry a heavier load while running 
full speed. 


THE armour-plate mill builié by Davy Brothers, of 
Shettield, for Armstrong, Whitworth and Co., and erected at their 
Openshaw works, underwent a successful trial last Friday afternoor, 
A steel slab 15in. thick, and weighing 20 tons, was put in the mill, 
and was rolled down to a plate 4in. thick in 94 minutes. The new 
plant is unusuaily powerful, and the time occupied in rolling is 
very much reduced, 


Tue Secretary of State for Foreign Affairs has received 
a despatch from his Majesty’s Ambassador at Madrid, stating that 
tenders are invited by the Committee of Works of the Port of 
Gijon, to be received not later than December 18th, for the supply 
of one steam crane of 15-tons power, one of 8-tons power, and 
four tipping buckets for work on the wharf. Particulars may be 
examined on personal application at the Commercial Department 
of the Foreign-office. 


Tue contract for building the extensive barracks at 
Salisbury Plain has been let to Mr. H. Lovatt, of Wolverhampton. 
The contract amounts to over £1,000,000, and the buildings are to 
contain quarters for eight battalions of infantry. A village is to 
be built by the contractor to accommodate the large number of 
men required for the works, and a railway has been constructed 
by the War Department from Ludgershall to Tidworth, which 
will be permanent. The work will be commenced very shortly. 


Ir is not generally known, says Fairplay, that the 
Shipping Federation, in the interests of its members, has entered 
into co-operation agreements with employers more or less engaged 
in the shipping trade, binding itself to assist them when their 
business is threatened with stoppage thiough strikes. The co- 
operating firm pays an annual subscription to the Federation, and, 
on the outbreak of a strike amongst its workmen, engages free 
labour from the Federation labour offices—paying, of course, the 
cost of that labour. 


Tue Karachi Port Trust opened a new dry dock, named 
the ‘Giles Graving Dock,” on the lst November, built depart- 
mentally to the designs and under the supervision of the engineer, 
Mr. Edward Jackson, M. Inst. C.E. It is intended more particu- 
larly for taking their own dredging fleet and craft and vessels of 
moderate dimensions, and it is capable of accommodating the 
Government gunboats stationed at Bombay of the Assaye type. 
The dock and entrance are constructed of Portland cement con- 
crete throughout, no stone masonry of any kind having been used. 


Mr. J. E. Townsenp, who has been associated with 
John Brown and Co., Limited, Atlas Steel and Ironworks, Sheffield, 
for a very long period, has been obliged, in consequence of continued 
ill-health, to resign his position as secretary and director. This 
Pog aor the board accepts with much regret, a regret which will 
be shared by the shareholders and all who have had the pleasure 
of Mr. Townsend’s acquaintance. Mr. E. Middleton, who has been 
accountant to the company for the past twelve years, has been 
appointed to succeed Mr, Townsend as secretary. 


We are informed that the Great Western Railway 
Company whose steamer Ibex was fitted in January last with 
Vickers’ appliances for preserving and lubricating tail shafts, has 
placed orders with the patentees, Benjn. R. Vickers and Sons, of 
Leeds, for four futher sets of these appliances to b2 fitted to the 
two twin-screw steamers which are now being built for them by 
Laird Brothers, Limited, of Birkenhead. Itis claimed that these 
appliances, in addition to securing the lubrication of the tail shaft, 
— overcome the difficulty of keepitig sand out of the stern 
tube. 


Tue death is reported from St. Louis, Missouri, of 
Captain John Lawson. He was born in Manchester, on August 
8th, 1805. According to the Times, when still a boy he was 
apprenticed to George Stevenson, and it has always been reputed 
that, under the latter’s direction, Lawson built the first locomotive 
engine. He served as an engineer, which is the American name 
for driver, for many years in the United States, principally in the 
east and south. He finally abandoned that line of work to enter 
the steamship business in Kentucky and Tennessee, where he made 
an ample fortune, 
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J. F. 8.—Write to the Secretary of the Institution, Great George-street, 
Westminster, for particulars. 

W. B. (Liverpool).—A railway spike very similar to yours was patented 
two or three years ago. We are unable to say whether it is in use or 
not. 

A. B. (Newport).—We have no information concerning the little light 
railways of which you speak. Apply to the Railway Department, 
Board of Trade, Whitehall. 

C. D. (Hampstead).—feveral rotary gas engires have been tried, but we 
do not know that any have been successful. We cannot trace the 
description of the Davey type. 

F. B. (Sheffield).—You are right in believing that it was the Viper, not 
the Cobra, which arrived at Portsmouth in July. The 24-knot cruise 
was ordered, but was not. so far as we are aware, made at the time. 
We have not published any picture of the Cobra. The Illustrated 
London News reproduced a correct photograph of her soon after her 
loss. 

R. F. C. (Loughborough).—{t is hard to advise you, seeing that we do 
not quite know what your requirements may be. We would suggest 
that. in view of the fact that the book is expensive, you shduld write 
to the publishers asking for a copy un approval. We have little doubt 
that they would do this if you would undertake to return the book 
unharmed, 

C. 8. W. (Sheffield).—We fear it would be impossible in the first place to 
produce practically a vacuum so perfect as to be superior to hydrogen ; 
and. secondly, to make a cylinder strong enough to resist a pressure of 
10 lb. or 12 lb. per square inch, and yet light enough to be lifted by 
the difference in its weight full of air and empty. To lift 1Ib at 
ground level with a perfect vacuum a sphere nearly 3ft. diameter 
would be required. 

Hor Warser.—There are several weys of doing this. A method which 
appears to give satisfaction is to take two pipes from the hot tank to 
the boiler. One of these should just enter the bottom of the tank. the 
other should reach nearly to its top. A circulation will be estab ished, 
and the water in the tank will svon get hot. The cold supply pipe 
should enter the hot tank near the bottom. and the hot-water pipe 
must be taken off from the top, and must reach as high as the level in 
the cold cistern, being left open at the top and the end turned down- 
wards. This prevents the pressure in the hot tank getting too 
high. When hot water is drawn off from the top of the tank, cold 
water enters at the bottom to replace it. 





ERRATA. 

We are requested to state that the maker of locking-bar steel pipes, 
described in our last impression, is Mr. Mephan, not Meysham, 
Ferguson. 

On page 557, in Mr. Aspinall's formyls for train resistance, for 


V* read V". The train which gave 18-33 1b. per ton resistance at 26 
miles an hour was 1880ft. long, not 1045ft. as stated. But a full wagon 
train gave 9-12 1b. per ton at 29 miles an hour, and another full train 
6-21 lb. at 28 miles, both the latter trains being 1045ft. long. 


INQUIRIES. 


FLOORING FOR ENGINEERS’ SHOPS. 
S1r,—I shall be glad if any of your readers can give me information as 
to the best and cheapest form of flooring for engineers’ shops where light 
work would be done. 


November 29th. INQUIRER. 








MEETINGS NEXT WEEK. 


Tue INSTITUTION OF JuNIOR Eycinggers.—Saturday, December 14th, 
? _* p.m. Visit to the Croydon Combined Electric Light and Traction 

Orgs, 

Tae INsTITUTION oF ELEcTRICAL EnoinegRs.—Thursday, December 
12th, at 8 p.m., at the Institution of Civil Engineers, Great George- 
street, Westminster, 8 W. Paper, ‘‘Some Principles Underlying the 
Profitable Sale of Electricity,” by arthur Wright, Associate Member. 

Giascow SECTION OF THE INSTITUTION OF ELECTRICAL ENGINEERS.— 
Tuesday, December 10th, at 8 pm, at the Institution of Engineers and 
Shipbuilders in Scotland, 207, Bath-street, Glasgow. Paper, “ Alu- 
minium : Notes on its Production, Properties, and Use,” by W. Murray 
Morrison, Member. 

Society or Arts.—Monday, December 9th, at 8 p.m. Cantor Lec- 
tures. Third Lecture on ‘*The Chemistry of Confectioners’ Materials 
and Processes,” by William Jago. F.C.8., F.I C.—Wednesday. December 
llth, at 8 pm. Ordinary meeting. Paper, ‘‘ Aluminium,” by Prof. 
Ernest Wilson, M. Inst. E.E. 

BrruincuamM LocaL Sretion OF THE INSTITUTION OF ELECTRICAL 
Enornkers.—Wednesday, December 11th, at 7.30 p m., in the Municipal 
Technical School, Suffoik-street. Papers, ‘‘On the Power Factor of 
Alternate-current Circuits,” ‘‘On the Workshop Testing of Dynamos and 
Motors,” by Dr. W. E. Sumpner. 

Tae INstrITUTION oF CiviL ENGINRERS : NEWCASTLE-UPON-TYNE Asso- 
CIATION OF STUDENTs.—Thursday. December 12th, at 7.15 p.m., in the 
Chemical Lecture-room of the Durham College of Scieuce. Paper, 
‘Plant and Workiog Arrangements on the seaham and Hartlepool 
Railway,” by Mr. Thumas Thomson, M. Inst. C.E. 

Tue InstituTIonN oF CiviL EncIngeRsS.—Tuesday, December 10th, at 
8p.m. Ordinary meeting. Paper to be di d, “Train Resi hy 
by John A. F. Aspinall, M. Inst. C.E. Paper to b2 read, “ Motive 
Power from Blast Furnace Gases,” by Bryan Donkin, M. Inst. C.E.— 
Wednesday, December 11th,at 3pm. Students’ Visit to Maple and Co.’s 
new electrically-driven cabinet factory in Highgate-road. 
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AN INDUSTRIAL CRISIS, 


A sertEs of articles is in course of publication in the 
Times, under the title ‘‘ The Crisis in British Industry.” 
The articles have been carefully written by an author who 
has got up his facts on the whole with intelligence. He 
has framed an indictment against the trades unions of 
the country. This is by no means free from exaggera- 
tion. In the main, as regards certain trades the picture 
is not overdrawn. The object of the trades union is, he 
holds, to do as little work as possible for as much money 
ascan be got. The ostensible reason is that in this way 
the fund available for wages will be distributed among the 
greatest possible number of workers. Readers of this 
journal do not need to be told that there is no such thing 
as a fund available for the payment of labour. The old 
political economical theory to that effect has been dis- 
carded as effete long since. Nor is it necessary to set 
forth the policy of trade unions in detail. That their 
policy is mischievous goes without saying. Frecisely 
how mischievous is quite a different matter. 





SELECTED AMERICAN PATENTS. “‘(ilustrated.) ie 
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It appears to us that our contemporary imagines that 





it has made a new discovery. It calls all its gods to 
witness that it has found out that the trades unions are 
driving the country to destruction. The subject is not 
one very often dealt with by the daily Press. The facts 
have not, we suppose, come within the ken of the 
Times before; and the discovery that workmen do not 
care to exert themselves has fallen on our contemporary 
asashock. For ourselves we have failed to find any- 
thing in the Times’ articles save that which has been 
only too well known to the employers of labour for 
years past. So far as we can ascertain by inquiry, 
the unions are not worse now than they have been at 
at any moment during the last ten years. Beyond 
all question the producing power of the country is limited 
because the men will not do all the work of which they 
are capable ; yet we think it is just a little short-sighted 
to blame the unions exclusively for this. The object of 
all such articles as those to which we are directing atten- 
tion is, we presume, to alarm the country and get “‘ some- 
thing done.” Elementary lessons in political economy 
accompany statements of fact. Arguments are used to 
prove that the limitation of output, the shortening of 
hours of labour, the narrowing of fields of employment, 
and so on, are all opposed to the enrichment of the 
nation. They are false policy. They are ruining trade, 
and soon. An Irishman once told an English politician 
trying to fathom the Hibernian mind that the 


mistake he made lay in thinking that the Irish 
people “were in earnest.”” We are certain that our 
contemporary is making much the same mistake 


concerning trades unions. We have no reason to believe 
that the unions are in earnest in their desire to limit 
output in order that the wages fund may be distributed 
among the largest possible number of workmen. That is 
a pretty theory often advanced. Some good—much good 
probably—might be done by upsetting the theory, if only 
it were the mainspring of the men’s action. All experi- 
ence goes to show, however, that it is quite useless to 
refute it. The great mass of the workers of this country 
have taken no note of it. An appreciation of its merits 
and demerits is confined to a few. The foe tobe fought 
is not a theory, but the inborn, natural desire of every 
man to do as little work as possible. No trades union 
is needed to develop this tendency ; it is manifested in 
perfection by men, women, and children, who know 
nothing about trades unions. The fancy picture of the 
British artisan who is simply pining to be allowed to lay 
more bricks, or close more rivets, or cast more pipes than 
his fellows, represents nen who are far too few in number 
sensibly to affect the trade of this or of any other 
country. In the words of an old writer, “It comes 
naturall to mankinde to take their ease. For, indeed, 
labor came to man as a cursed thing.” It is true 
that there are men and women who so much desire to 
advance themselves in the world that they work hard. 
We believe that the experience of most of our readers 
who have passed middle age will be that any one who 
really wants to work will almost always find the way to 
do it; the unions, at all events, will not stop him. 
Indeed, the mighty trade of this nation has been founded 
and built up by men who have determined to work and 
not to play. But they were few and far between. 

It is constantly said that men do not work now as they 
used to work. Thatis a complaint made in every gene- 
ration. We doubt its truth. We think it would be 
difficult to prove that a boiler-maker in the present day 
really does less than his father did. It is, of course, 
possible that such is the case. We do not think there 
are facts available to settle this question. Many writers 
settle it for us without waiting for facts. Let us, to save 
argument, concede the point, and say that the workman 
of to-day is not as good as his predecessor. Clarification 
of thought is expedient in this connection. It is so easy 
to make invidious comparisons. In these modern days 
men can at once earn more money and get more for it, 
than they could thirty or forty years ago. There is less 
of a grinding struggle to live; and it is no matter for sur- 
prise that the man who can satisfy all his wants by work- 
ing for five days goes whippet racing on the sixth. 
Human nature comes to the top ; and it may be taken as 
certain that the great majority of mankind does not like 
work, and will do as little as it can. The dislike is so 
great that it is not to be overcome by the desire for more 
money. In every shop and yard will be found three 
types of men—the thoroughly lazy, the moderately 
indolent, and the energetic worker. Of course, the types 
merge insensibly into each other, but the third is strictly 
exceptional. 

Diatribes against the unions will do little good. They 
may now and then awaken public bodies—such as the 
London County Council—to the duty of seeing that they 
get a fair return in labour for the taxpayers’ money. If 
a trade union revised its policy, and insisted that every 
man should do his utmost and work his hardest, it would 
be dissolved like a cloud in the sunshine. The unions 
exist and prosper because their principles and practice 
are thoroughly human. The Times preaches the gospel 
of industry, and rightly preaches it; but the trades 
unions have nothing to do with industry. Not the 
Unions want reformation, but the people of Great 
Britain. If wealth is to be acquired, or even prosperity 
maintained, the population must work harder than it 
does now—at least, so we are told, perhaps with much 
truth. We want less talk about the rights of labour, and 
the rights of capital, and more industry. But we are 
afraid that no amount of writing or preaching will effect 
a change for the betterin this respect. As matters stand 
the workers seem to be satisfied that more wages. would 
not be worth the toil necessary to obtain them. Who 
shall convince them that they are mistaken ? 


BALANCING LOCOMOTIVES. 


In a recent issue we commented on Professor Dalby’s 
paper on the “ Balancing of Locomotives,” read before 
the Institution of Mechanical Engineers on Friday, No- 
vember 15th. It will be remembered that we said the 
subject was very complicated, and that Professor Dalby 
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did not seem to have considered all the questions to be 
answered. We do not propose to refer further to his 
aper now. We have already pointed out that in very 
arge degree the matter possesses only an academical 
interest, because those who design locomotives have long 
since by trial and error settled what amount of balancing 
gives the best results. But, notwithstanding this the 
subject is undoubtedly attractive and _ interesting, 
and that the rather that much misapprehension exists, 
and the problems involved have been treated as a 
rule, from far too narrow a point of view. We are aware 
that in writing what follows we shall lay ourselves open 
to criticism. We have not the least objection. We 
believe that we can place the whole question in a somewhat 
novel light ; and that which is new is often regarded with 
suspicion, if not dislike. 

Let us, then, to begin with, ask ourselves, What is to 
be gained by putting balance weights into the wheels of 
locomotives? The answer is, of course, a steady engine. 
But this answer alone will not suflice. The investigator 
wants to know further what steadiness is, and how the 
balance weights can secure it. ‘The erratic motions of a 
locomotive may be classed as up-and-down, “ jumping ”’ ; 
or from side to side, ‘‘ boxing” ; or rising and falling at 
opposite sides alternately, “‘rolling.’’ The motion called 
jumping, in some cases—notably when engines have 
very short wheel-bases—takes the form of ‘ pitching.” 
So much defined, let us proceed to consider what 
part balance weights can play; and, to simplify matters, 
let us confine our attention to a six-wheeled engine with 
a single pair of driving wheels, and consider what will 
happen if the wheels are outof balance. We have already 
shown that if the rails were quite smooth and level, so 
long as the wheels were truly cylindrical the centre of the 
axle of the driving wheels must traverse a line in space 
precisely parallel with the rail. The load on the rail 
might vary under the influence of centrifugal effort from 
double the normal to zero at each revolution; but so long 
as the wheel remained in contact with the rail so long 
must the centre of the axle remain parallel with the rail. 
Under these conditions no jumping up and down action 
could possibly be produced. A letter bearing on this pro- 
position will be found in our correspondence columns. 
We have published it because it serves very well 
to illustrate the mistakes which are daily made by very 
well informed men, simply because they have not taken 
thought. Our correspondent admits the accuracy of our 
proposition so long as there are no springs to the vehicle. 
But he holds that as the reaction of the wheel on the 
spring would vary continually, the spring would oscillate, 
and impart an up-and-down motion to the engine. 
This deduction is erroneous, because the assumption 
on which it is based is wrong. The upward thrust 
on the springs under the stated conditions does not 
vary at all. The load is sustained by centrifugal effort 
at one time in each revolution wholly or partially, 
and by the rail at another wholly or partially. But 
even if it were otherwise, no jumping would take place, 
because jumping involves the performance of work. 
3ut work cannot be done by a force unless the 
force produces motion. But so long as the wheel 
remains in contact with the rail, it matters nothing what 
the variation in upward effort may be, no motion can take 
place. We can make this clear in a moment by sub- 
stituting for centrifugal effort a hydraulic jack placed 
under the axle. Let the load on the wheel be eight tons. 
We may do what we please with the jack in the way of 
taking the load off the rail, but the springs will not 
recognise any difference, nor will the engine lift until 
such time as we exert a greater upward stress than eight 
tons. That being passed, vertical motion in the axle 
centre will take place, and the wheel will leave the rail. 
So far, then, it may be taken as certain that lack of balance 
in the driving wheels of our engine cannot produce 
jumping or any other purely vertical motion in the 
engine. 

Here it becomes necessary to explain that most of the 
mistakes made and erroneous inferences drawn are due to 
the neglect of the part played by the rails. The tendency 
is always to regard the locomotive as a self-contained 
machine, and to treat it for vibration and balance as 
though it were a stationary or a marine engine. But the 
locomotive does not admit of being treated dynamically 
apart from the rails. If, for example, we took our loco- 
motive, and slung it up in chains, it would, beyond all 
question, jump up and down, and fore and aft, and it 
would roll and box if the wheels were out of balance. 
It would then be self-contained; but the moment it is 
placed on rails the conditions are entirely altered. Its 
centre of gravity is constrained to move parallel with 
the rail, as we have explained. The engine is then in 
the condition of a stationary engine with the fly-wheel out 
of balance, but tied down to amass of masonry, so that it 
cannot move. The locomotive is tied down to the rails 
by gravity, and so long as the centre of the shaft moves 
parallel to the rail, and that rail is dead level, 
so long will want of balance be quite incapable of making 
the engine jump. But although all may be so far well 
with the engine, it is certainly not well with the road. 
The whole effect of the centrifugal effort due to lack of 
balance is exerted on the track; and it may very well be 
that when the load on the rail varies rapidly between, say, 
5 tons and 15 tons, the rail surface will no longer remain 
level. Ifthe 5-ton load depresses the rail a quarter of an 
inch, the 15-ton load may drive it down half an inch. 
The general result will be that the engine will run over 
an uneven surface; the centre line of the axle will 
rise and fall through a range of a fourth of an inch at 
each revolution, and this may very readily set up 
quite considerable oscillations, rollings, and jump- 
ings in the engine. These are hastily attributed to 


the direct action of centrifugal force, whereas they are 
directly due to the springing or yielding of a permanent 
way which is never rigid; and soit happens that, as is 
very well known, the weaker the permanent way the more 
necessary is it that the engine should be carefully 
balanced. Tf further proof is necessary concerning these 





things, it is sufficient, we think, to cite the effect of so- 
called ‘‘ hammer blow” on the rails. It may be taken as 
certain that on a perfectly unyielding road, the surface of 
which is quite smooth and level, want of balance in a 
locomotive driving wheel can produce no up-and-down, 
jumping, or rocking motion at all, so long as the wheel is 
in contact with the rail. It is not that the centrifugal 
effort is not present to disturb the equilibrium of the 
engine, but gravity is too much for it, and keeps the 
wheel pinned down on the rail, the pressure of the wheel 
on the rail varying, but the reaction on the insistent load 
remaining unaltered. It matters, as we have said, nothing 
to the carriage whether it is carried by the rail or by 
centrifugal effort, just as it matters nothing whether it is 
carried by a rail under the tread of the wheel or a jack 
under the axle. 

Thus far the question at issue fs simplicity itself; but 
we get very far from simplicity as soon as we begin to 
consider the effects of uncontrolled centrifugal effort. 
While that effort is controlled by the rail and by gravity 
all is well—at least, if it is not, that is the fault of the 
road. But let us ask ourselves what is likely to be the 
effect of the horizontal component of the centrifugal effort. 
If a tly-wheel were mounted on a truck and put in motion, 
the truck would roll backwards and forwards if the wheel 
were out of balance. The shaft would also try to rise 
and fall, but would be held down by the weight of the fly- 
wheel. In just the same way the centrifugal effort of 
a driving wheel out of balance tends to make the engine 
rock backwards and forwards, and inasmuch as the wheels 
are not out of balance at the same side, the tendency 
will be to accelerate one side of the engine first and then 
the other, and the same with retardation. This may set 
up a sinuous motion, akin to boxing in the engine ; and if 
the road is weak it will be combined with that rolling 
motion the cause of which we have just explained, and 
we may possibly have a very unsteady engine. But the 
calculation of the longitudinal erratic effort, as we shall 
call it for convenience, is by no means easy. Com- 
plicated forces are involved which are not easily disposed 
of. However, they cannot be dealt with now for lack of 
space, and we must reserve what we have to say concern- 
ing them for another opportunity. 


GERMAN TRADE DEPRESSION AND ITS EFFECT. 


TuHeERE are those in England who are wont to rejoice 
when they hear of our continental competitors being in 
a bad way of trade. To such the daily newspapers 
recently must have afforded satisfactory reading, for 
the reports from Berlin make it clear that almost every 
branch of German industry has entered upon a period of 
trade depression, the extent of which is by no means 
measurable at the present day. Among the industries 
smitten with work famine are the engineering and metal 
trades generally; and in these the list of unemployed bids 
fair to outdo any existing records. The percentage of 
engineering work done in Germany for Germany is 
greater than is British machinery for Great Britain. 
In other words, their engineering output relies more 
on the home consumer than does ours. Thus, if 
their present slackness could be traced solely to a 
falling off in home orders, the matter would be of 
little consequence to engineers outside the Fatherland. 
Undoubtedly, in a large measure, such is the fact in 
the present crisis ; for when, as is the case in Germany, 
practically all trades are suffering, it may be taken as a 
foregone conclusion that the demand for machinery for 
the time being comes to a standstill. People will not 
buy machinery for any purpose on a falling market, and 
orders are put off until such time as there is once more 
a reasonable prospect of keeping that machinery fully 
employed. But internal slackness is not sufficient to 
account for more than a portion of the depression in 
German machinery. Their foreign trade is suffering 
greatly, and this is the feature which it behoves the 
Englishman to study, for it is the one that affects him. 
If the want of foreign orders in Germany merely meant 
that those which the Germans had expected were coming 
to us instead of to them, we should have occasion to pat 
ourselves on the back and be thankful. Such, how- 
ever, is not the case, for as a matter of fact the orders in 
question are not there to be given to anyone. 

There is a variety of causes, very natural in them- 
selves, which go to point to the fact that not only 
Germany, but we, the world at large, are in for a slack 
time. The war in South Africa, the muddle in China, the 
financial depression in Japan, the famine in India, and, 
above all, the strained political relations between the 
Powers that govern the world, are among the more 
apparent of the causes that are leading to a probable 
stagnation in trade. Every nation of late years has been 
spending money rapidly, and in most cases the expendi- 
ture has been in the nature of an outlay from which one 
cannot look for a pecuniary return of any sort. Heading 
the list of nations which have been going in for this forced 
and undue expenditure is that greatest of all purchasers, 
the British Empire. The reaction after, or rather during 
the latter stages of our unfinished war, has set in, and 
when John Bull tightens his purse-strings Germany is 
one of the first countries to suffer. We have recently 
made personal inquiries from purchasers of machinery, 
agents, and others. ali round the Eastern Hemisphere, 
and, with few exceptions, notably in Australia, they 
report that the manufacturers must expect a slack time. 
That slack time seems to have struck Germany forcibly 
already, and it has struck her before us because the laws 
of the world’s economy make it natural that such should 
be the case. 

Much has been written in the Press of German enter- 
prise in our foreign markets, much that is wild and 
unreasonable, but some which is accurate enough. Ithas 
been said that in some of our markets German manu- 
facturers have been taking risks which our manufacturers 
did not care to hamper themselves with. If this is 
true—and there is undoubtedly much truth in it—it 
only stands to reason that he who takes these risks, 





whether in the form of long credits or consignment, 
of goods on a falling market, is the man who receiy ° 
the first and the hardest shock when a period of bad 
trade ensues. Thus it is that Germany is the first to fee] 
the effects of the present depression. Another reason wh 

we have not suffered in a like degree up to the present 
is that many of our manufacturers have still large arrears 
of work to tuil off, and consequently they have not uy 

to the present felt the pinch. It is to be hoped that 
the depression here will not be so great asin Germany but 
it does not do to bank on such an assumption. Especial] 

must we bear in mind the fact that, whatever the coma 
of German depression may be, it is not good for us; foy 
while that depression exists it means that German Wages 
will be maintained at the lowest possible figure, and that 
in order to secure orders German prices will be cut lower 
than ever. It must also be remembered that if Germany 
cannot sell she cannot buy, and the result is a decline in 
the trade between the two countries. Ithas been stateq 
indeed, that anyone with gold in his pockets can find g 
multitude of bargains in Germany at this moment jn 
almost every department of production. Instead of buying 
pig iron from us, under the pressure of banks realising 
securities pig iron is being freely sent to this country, 
It is the old story which we have often told, the depres. 
sion and poverty of customers is very bad for trade. 


—__— _ +ee —_____-_-___——_ 





IRON. 


ALTHOUGH at the present time there is nothing like the 
inflated condition of trade which was observable two years 
ago, yet there continue to be many evidences of recovery from 
the depression by which that industrial boom was followed, 
It must be admitted that the iron trade is just now in q 
somewhat unsettled condition ; and it is true that engineers 
whose supplies of material are getting short are somewhat in 
doubt as to whether to buy at once or to wait until the 
quarterly meetings next January. The former course would 
probably be the wiser, inasmuch as prices are by no means 
likely to come down between now and the end of the 
year; indeed, they are likely, if anything, to rise. The 
scarcity of pig iron and the dearness of fuel are factors 
which lead to this conclusion. Neither ironworkers’ 
wages nor the wages of miners are likely to drop for a few 
months, consequently the expenses cf iron and steel masters 
will probably be maintained, and prices should follow suit. 
The engineering demand, both land and marine, for steel in 
all parts of the kingdom is considerable, and much of it is on 
account of locomotive engine construction, which is very 
active. The manner in which the Association is keeping up 
steel boiler plates at £7 103. is a good indication of the healthy 
state of things in this department; and it does not seem 
probable that this level will be reduced, at any rate for 
several weeks, if then. Bridge builders are having to pay £6 
to £6 5s. for steel girders, and makers of rolling stock frames 
can hardly get steel angles at any lower price, whilst for mild 
steel bars anything between £6 15s. to £7 5s. has to be given, 
according to quality. The circumstance that the recent 
Midland bi-monthly average selling price was an advance of 
1s. is indicative of strength in that part of the kingdom, and 
is a set-off against the reduction of a similar amount in the 
North of England. This last reduction, however, was only 
due to a temporary weakness in two sections of the trade, 
viz., iron rails and ship plates. Bars and angles both showed 
arise, thus indicating engineering activity. Foundry pigs 
for machinery castings are scarce and dear all over the 
country, and Glasgow pig iron warrants gained Is. 5d. during 
November. 

SHIPBUILDING ON THE CLYDE. 


For the eleven months of the year just completed Scottish 
shipbuilders have turned out over half a million tons of new 
shipping, which is the record output. The Clyde alone has 
to its credit for the period 461,000 tons, and thus only requires 
an output during December of 39,000 tons to bring the year’s 
aggregate up to the generously round figure named. The 
output for December is likely to reach about double this need- 
ful figure. These results are, of course, far in advance of 
anything hitherto attained in Clyde shipbuilding. The output 
for the respective months were:—January, 13,020 tons; 
February, 60,000 tons; March, 33,430 tons; April, 27,460 
tons; May, 53,250 tons; June, 44,900 tons; July, 44,470 
tons; August, 53,580 tons; September, 38,920 tons; October, 
14,670 tons; November, 47,270 tons. While the enormous 
output is no doubt gratifying from certain points of view, 
there has, unfortunately, been nothing like commensurate 
inflow of fresh orders. Excepting an order here and there 
for small vessels for special trades, Clyde shipbuilders have 
scarcely booked any new work of late, and circumstances 
point to an even more absolute cessation in placing fresh 
contracts as time goes on. 








MOTOR LORRIES FOR MILITARY PURPOSES. 





Ir is somewhat surprising that the trials of heavy self- 
propelled vehicles suitable for military purposes, which have 
been organised by the War-oftice Committee on Mechanical 
Transport, and which are now being carried out at Aldershot, 
have not met with a more numerous entry, particularly in 
view of the inducements held out to builders by the Secretary 
of State for War, who not only offers three valuable money 
prizes, viz., £500, £250, and £100 for the three vehicles which 
best answer his requirements, but also abolishes the tare 
limit imposed by Act of Parliament, and is likely to 
prove a purchaser worthy of considerable consideration. 
The Committee which has the adjudication of the trials 
in hand is composed of Lord Stanley, M.P., President 
Colonel C. E. Heath, Lieut.-Col. F. B. Elmslie, R.F.A. 
Lieut.-Col. R. E. Crompton, R.E., C.B., Captain C. H., 
Nugent, R.E., members; Colonel C. H. Scott, C.B., assoc. 
member for India; Colonel T. R. Main, Lieut.-Col. F. T. 
Clayton, A.S.C., Lieut.-Col. H. C. L. Holden, R.A., Captain 
H. Prentice, R.E., Captain G. B. Roberts, R.E., assoc. mem- 
bers for sub-committees; and Captain F. L. Lloyd, R.E., 
secretary. The principal requirements of the War-office are 
as follow :—The vehicles are to be capable of being used on 
rough roads, and to a limited extent across country ; to be 
able to go wherever a country cart can go, and to be capable 
of being driven through an opening 7ft. Gin. wide ; the net load 
to be five tons, of which three tons must be carried on the lorry 
itself and two tons on a trailer, exclusive of fuel and water ; 
total platform area not to be less than 15 square fect for each 
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load. The lorries, carrying their full load of three tons Britain concerned with the purchase or building and equip- 
ton of netlo a loaded trailer, to be capable of a speed of eight DOCKYARD NOTES. ment of vessels for war purposes. In France several corvettes 


ving 4 : 7 “fie 
and drav te on fairly level roads, in fair condition ; of a 


miles — at least five miles per hour on average roads, 
mn hill, and of taking full loads without assistance 
upane © rage road up a slope of 1 in 8. The vehicles are to 
ipo sole of being worked by one man, and to be able to run 
be ct hours without overhaul or cleaning. The driving 
ord eS are not to be less than 4ft. 6in. diameter, nor less than 
psgert across tires, which may be fitted with plain diagonal 
pas trips. No restriction is placed on the nature of fuel or 
road of engine, except that oils under 75 deg. Fah. flash point 
_, close test) must not be employed. And, as above 
‘vated, no limit is placed on tare weight. In considering the 
oss its of the competing vehicles special importance will be 
aor] to the following points :—(1) Prime cost, having due 
Pavird to efficiency ; (2) distance that can be travelled by the 
oe when fully loaded with five tons; (3) economy in 
pee ew (4) durability ; (5) accessibility of all parts ; (6) sim- 
slicity of design; (7) ease of manipulation; (8) absence of 
ay vibration, and smoke. : 

The trials commenced on Wednesday at Aldershot, and 
be continued until Saturday, the 21st inst. They will 
ious runs varying in length between thirty and 
thirty-four miles per day, speed trials, manceuvring tests, 

ch country trials, hill-climbing, and brake tests. 
roug P P 

There were eleven vehicles entered, but out of this number 
put in an appearance at the rendez-vous, the Royal 
Engineers’ Depot at Aldershot, on Wednesday. _These were 
a steam wagon built by Edwin Foden, Sons, and Co., Limited, 
Sandbach; a lorry propelled by an internal combustion 
engine, entered by George F. Milnes and Co., Limited, 
Palderton-street, Oxford-street, London; a steam lorry built 

by the Straker Steam Vehicle Company, Limited, Bush-lane, 

London; and two steam lorries built by the Thornycroft 
Steam Wagon Company, Limited, of Chiswick. The steam 
lorries entered by Brown and May, Limited, Devizes, and 
the Wantage Engineering Company, although expected by 
the Committee, for some unexplained reason bad not arrived 
on Wednesday. Taking the actual competitors in the order 
given above, the wagon by Foden and Sons presents the most 
novel features for this class of work. It may be roughly 
described as a small traction engine and lorry combined, and 
weighs, with water and fuel, seven tons. Nearly the whole 
of the working parts are boxed in, rendering difficult a com- 
plete description of the vehicle. The boiler is of the hori- 
zontal multitubular type, and forms a portion of the front 
framework. The sides of the frame are constructed of channel 
steel, tied and braced together soas to give ample strength to the 
complete vehicle. The main platform of the lorry is 9ft. 4in. 
by 6ft. 4in., and below this is a lower platform or well, 9ft. 
long by 2ft. 9in. wide by 15in. deep. The boiler is fired with 
coal, but can readily be adapted for oil fuel. A compound 
steam engine, with din. and 64in. cylinders, is fixed on 
top of the boiler, the power being transmitted by spur wheels 
and compensating gear through heavy block chains to the 
rear axle. By means of special high-pressure valve gear both 
cylinders can, in case of need, receive live steam from the 
boiler and exhaust independently into the air. The revers- 
ing motion is of the ordinary link pattern, and the whole 
construction of engine and steering arrangement is on the 
lines of this firm’s traction engines. The gearing is arranged 
for two speeds, the ratios being 8 to 1 and20to1. One of 
the best features of this vehicle is the mounting of the driving 
axles in outside bearings. The travelling wheels are made 
with cast steel hubs and double-dished steel plate sides, with 
gin. lapping plates and shod with diagonal steel strips. 
The car is mounted on steel laminated springs with angle 
axle guards, containing the sliding axle boxes similar to rail- 
way carriage practice. The boiler, from an outside view, 
appears small for the work to be done, but it should be a 
rapid steam raiser, as it contains about eighty 1gin. tubes. 
We hope to give an illustration of this vehicle in our next 
issue. 

The Milnes lorry resembles in its general features the 
smaller vehicles of the same make which gave such good 
results in the recent Liverpool trials. Its tare weight is 
about 34 tons, and its principal dimensions are 21ft. long and 
6ft. Gin. wide. The platform area is 81 square feet. The 
frame is constructed of U-channel steel, and is designed to 
bear six tons. The motive power is supplied by two hydro- 
carbon engines, each having a pair of vertical cylinders, 
90 mm. diameter and 120 mm. stroke, built on the Daimler 
principle. These engines are said to be capable of developing 
collectively 25 horse-power. They are specially adapted for 
using heavy oils. We hope to give further particulars of this 
wagon, with an illustration, later. The Straker steam lorry, 
to which we shall only briefly refer in this issue, is another 
new vehicle which has not been seen at public trials pre- 
viously. In general appearance it resembles several other 
well-known steam lorries, but embodies a few not- 
able features. It weighs 5 tons 7 cwt., is 18ft. Gin. 
long by 7ft. wide, and has a platform area of 48 square 
feet. The boiler is of the water-tube type, containing 
70 square feet of heating surface, and works at 200 Ib. 
pressure. The engine is of the compound horizontal reversing 
type, having cylinders 4in. and Tin. diameter by Tin. stroke, 
and makes 400 revolutions per minute, at which speed it 
developes about 25 horse-power. One of the two vehicles 
entered by the Thornycroft Steam Wagon Company, Limited, 
resembles in its essential features those which have already 
been described in these pages, but in the other some note- 
worthy departures have been made, the end in view being to 
make it specially adaptable to the rough roads and uneven 
ground which are likely to be encountered in military use. 
With this object the platform has been placed in front, and 
the boiler and engine behind the vehicle, so that when light 
the greater portion of the weight is carried by the driving 
wheels. In this case the boiler is oil-fired in order to give 
the committee a chance of comparing the two systems. 
The steering gear, too, has been modified, and larger 
road wheels than usual are fitted. This vehicle will be illus- 
trated and described in our next issue, when we hope to give 
some further particulars of the trials generally. 
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Two months ago the Barrow Corporation accepted the 
heads of an agreement with the British Electric Traction Company 
for a lease of the tramways for twenty-six years, but a difficulty 
arose as to certain tramways running over the High Level Bridge 
and along certain roads owned by the Furness Railway Company 
in the neighbourhood of the docks, the terms laid down by the 
railway company being such as the Corporation would not accede 
to. One condition was that if the railway company at any time 
diverted the highway leading to Ramsden Dock the Corporation 
should be at the cost of diverting the tram route. The Corporation 
objected to this, and insisted that the company should pay the 
cost, The company has now agreed to these terms, 











Tue Espiegle, sloop, has just completed her trials with the 
Boiler Committee. She has the Babcock and Wilcox boiler. 
The Fantome, with Niclausse boilers, is next to be tried. 





In a contemporary we find an article on cruisers and speed, 
and the adoption of the7-5in. in our later County class ships as 
the result of improved armour plates, This is all very well, 
but now-a-days the fact is too often lost sight of that Elswick 
introduced the Sin. quick-firer years ago, and that in taking 
up the 7-5in. the Admiralty is merely tardily following the 
Elswick lead. Moreover, we believe that the real reason why 
a 7-5in. is substituted for a pair of Gin. in the later County 
class is that doubts exist as to the feasibility of working the 
pair under battle conditions. The up-to-date naval theory, 
moreover, is that nothing under the heaviest guns will do 
any armour piercing, and that shell-fire will be everything 
from any piece under a 9°2in., possibly from the 12in. also. 





Tue destroyer Flirt has been fitted with a high bridge for 
a search-light just abaft the ordinary fore bridge. The idea 
is excellent, but rolling will presumably be terrible. There 
is, indeed, already a joke in the flotilla which the Flirt 
belongs to, as to which end up she will return. 





FRENCH newspapers chronicle as an event the fact that the 
Russian battleship Peresviet left Cherbourg while a gale was 
blowing inthe Channel. Whether the French are surprised 
at the venturesomeness of the Russians as compared with 
their own ideas, or whether it merely chronicles their impres- 
sion of the Russian navy, is not quite clear. All the same, 
however, we fancy that the Peresviet has made somewhat of 
a record for the Russian navy. 





FRENCH submarines are growing bolder. It is now the 
custom to make short sea cruises alone in varying weathers. 
This should be noted, for it indicates progress in one 
direction. 





Tue French armoured cruiser Montcalm has begun to run 
her trials. No data of interest are, however, yet to hand 
beyond the bare fact that she did 20-85 knots for a time. 





THE Novik—a vessel we have fully described in THE 
ENGINEER in the past—broke a blade of one propeller during 
her last trial. She was then doing 25 knots; after the 
accident she maintained 24-5 knots—according to accounts, 

Ow1nG to tidal necessities, the Japanese battleship Mikasa 
will not reach Portsmouth till December 26th. 





At the end of this month the United States battleship 
Missouri is to be launched. She belongs to the Maine class. 
Nothing further has appeared with regard to the New 
Jersey class, 





From a French newspaper we cull the following item :— 
“Sir White has left the English Admiralty, of which he has 
been First Lord and Constructor since he passed the famous 
Naval Defence Act. He did many esteemed works, but by 
the introduction of the Belleville boiler disagreed with his 
colleagues and therefore resigned. A part of his duties are 
now being discharged by the Boiler Committee under Sir 
Domwille.”’ 





In Italy competitive trials are being run between the 
sister cruisers Garibaldi with Niclausse, and Varese with 
Belleville boilers. 





RECENTLY some newspapers, with a kink for sensation, dis- 
covered that the Glory had hopelessly broken down. Advices 
from the China station inform us that she really did once 
get some salt in, owing to a leak in the main condenser. 
This, of course, was a complete breakdown—‘ the sort of 
thing that never happens in the German, Russian, Chinese, 
or Turkish navies.”” Meanwhile, in her first twelve months, 
the ‘‘ totally broken-down” Glory steamed something over 
23,000 miles. _ This is passable for a ‘‘ total breakdown.” 





ALTHOUGH it is not advertised in our columns, we under- 
stand that the Chinese fleet is for sale. With a character- 
istic philanthropy, Russia has offered to purchase, and waive 
indemnity to the value—Russian—of the vessels in question. 
The two Elswick cruisers in the Chinese fleet—badly as the 
Chinese may have treated them—would be well worth the 
sacrifice Russia proposes making. There are no cruisers 
afloat equal to these two ships constructionally, unless it be 
those of the Dutch-Holland class. 








E. L. TESSIER. 





THERE passed away in Hillhead, Glasgow, on the 29th ult., 
a notable personality and esteemed citizen, Captain E. L. 
Tessier, formerly of the Bureau Veritas International Registry 
of Shipping, at Glasgow, Liverpool, and Paris, whose life 
history is one long round of adventurous experience and 
intrepid achievement. Born atl’Orient towards the close of 
the second decade of last century, and the recipient of a fair 
college education, he entered the French navy while still a 
youth. He saw considerable service in the early Algerien 
expeditions and otherwise, and attained very early to the 
rank of petty ofiicer. During this period he was employed 
for a time on dockyard service, and in this way acquired a 
knowledge of the principles and practice of wood ship con- 
struction, in which connection he afterwards attained to con- 
siderable eminence. Leaving the French navy for some reason 
or other, he joined the mercantile marine, first of his native 
country and thenof the United States. In this calling he found 
more scope for his strong individuality and resource, and he 
quickly rose through the subordinate official grades to the 
position of captain, and then of captain-owner, acquiring all 
the while a reputation for intrepidity and success in all his 
ventures. Settling down in the Southern States and engaging 
actively in the duties of his profession, Captain Tessier 
rapidly acquired considerable property, and was married to a 
young Charlestown lady. 

At the outbreak of the War of Secession he was appointed 
by the Government of the Confederate States one of their 
principal secret service agents and representatives. In this 
capacity he was entrusted with missions to France and Great 


‘ 





were built to his order and under his directions, while in Eng- 
land thefamous Alabama was commissioned and equipped by 
him. Hisattitude and conduct allthis time caused great trepi- 
dation and concern to the authorities of the Federal States, 
who at length confiscated all his property within their reach, 
and made strenuous efforts to effect the capture of his person. 
Captain Tessier was also the first blockade runner, for, in 
command of the steamers Bermuda and Bahama, he carried 
successfully the first cargoes of cotton out of Charlestown 
and Savannah, realising through the ventures the enormous 
sum of £1,000,000, of which, unfortunately, his share 
eventually came to nothing, as the bonds with which he was 
paid proved worthless, On the conclusion of the war he 
came to Great Britain and commenced business in Liverpool, 
where he rapidly earned distinction for his knowledge of 
and skill in wood ship construction and repairs. Brought 
into contact with the late Mr. Charles Bal, the founder 
of the Bureau Veritas Registry of Shipping, this gentleman, 
in 1867, invited him to become one of the leading surveyors 
to that Society. He discharged the duties of the office with 
characteristic enthusiasm, energy, and success, at Liverpool, 
until 1872, when he was transferred to Glasgow, the head- 
quarters of the Bureau Veritasin Scotland. There he resided 
until his death, although he had resigned his position as 
surveyor about six years ago, after an active and continuous 
service in that capacity of about twenty-eight years. When 
he retired, the administration of the Society signified their 
high appreciation of his worth and abilities by a handsome 
gift of money, accompanied by other tangible tokens of their 
respect. On his settling down permanently inthis country, 
Captain Tessier became a naturalised British subject, and 
always took as great an interest in its affairs and well-being 
as if it had been his native land. Throughout his business 
career he retained a lively interest in everything pertaining 
to ships and shipping, and he connected himself financially 
with several shipowning concerns in Liverpool and Glasgow. 
By his natural practical talents, geniality, and‘ courtesy, he 
made for himself a wide circle of friends wherever he went, 
and nowhere was this more marked than in Glasgow, 
where many deplore his loss, and will long cherish his memory. 
For the widow and children who survive him sympathy is 
felt by a large number of relatives and friends. 








WALTER ROBERT KINIPPLE. 





As briefly announced in our pages last week, the death of 
Mr. W. R. Kinipple, M. Inst.C.E., occurred at Brighton on 
November 23rd. The deceased for many years held a 
prominent position in connection with the harbour system 
of Greenock. In the “early sixties” the accommodation at 
this port was very deficient, and the trustees purchased an 
estate of 564 acres on which to extend the docks and harbour. 
Mr. Kinipple’s designs for wet and dry docks and tidal 
harbour were accepted and carried out. They were subse- 
quently developed into the more extensive scheme of harbour 
works which have since become an accomplished fact. They 
included the James Watt Dock, the Western Tidal Harbour 
and the Great Harbour, the total cost of which was about 
£800,000. These various engineering works were begun in 
1878, and completed in 1886. There was also alarge amount 
of work done by the Greenock harbour engineer, all from his 
designs. This work included the Steamboat Quay and the 
West Quay extensions, as well as the erection of the West 
Harbour Bridge, the caisson of which was constructed in 
accordance with a patent by Mr. Kinniple, as were also those 
of the Garvel Graving Dock and the James Watt Dock. 

In the contests which the Greenock Harbour Trustees had 
with the Clyde Navigation Trust and the Clyde Lighthouse 
Trust, Mr. Kinipple was associated with the late Sir John 
Hawkshaw in the question of altering the line of the navigable 
channel from Newark Castle at Port Glasgow to Whitefarland 
Point. Many were the professional duties which he undertook, 
besides acting as harbour engineer to Greenock. He also 
designed and carried out large harbour works in various parts of 
the world, as, for instance, on the Thames and in other parts of 
England, and in British Columbia, Egypt, and in Quebec. 
He took a great and a lively interest in the design and construc- 
tion of dredging plant. Several dredgers that were built to his 
specifications and designs were sent abroad. There was like- 
wise the well-known hopper dredger Greenock, which was 
constructed to his designs by Simons and Co., Renfrew. He 
leaves one son. 








Naval ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty :—Chief engineer: H. G, 
Andrews, to the Vivid and to the Pearl. Engineers: C. J. M. 
Wallace, to the Duke of Wellington for duty in the Leviathan, at 
Clydebank ; C. H. Cockey, D.S.0., to the Duke of Wellington for 
the Good Hope, Assistant-engineer: E. W. Riley, to the Melampus, 
Artificer engineer : J. H. Apps, to the Humber, 


WATER SUPPLY FROM DRIVEN WELLS.—The water supply of the 
city of Dayton, U.S.A., is pumped from driven wells, designed to in- 
tercept the underflow through the glacial drift of three rivers which 
combine at this point. The wells extend for a distance of about 
3800ft. along the course of Mad River. The pumping station is 
about in the middle of the valley; but until a few years ago all 
the water required by the population of 85,300 persons flowed 
from the wells by natural pressure. The wells are 25ft. to S0ft. 
deep, passing through 15ft. of loam, mixed with clay and sand, 
then clean loose gravel and sharp sand. All new wells are of 
Sin. galvanised pipe, with brass strainers 8ft. to; 10ft. long at 
the bottom. The pipe is capped with a tee, the horizontal leg 
leading to the suction pipe, and the vertical leg hhaving a plug 
and a pipe extending to the surface of the ground. The pipe to 
the suction main has a valve, so that any well can be shut off. 
One suction main is about 1000ft. long, 20in. to 66in. diameter. 
This has twenty-two wells, supplying 74 million gallons in twenty- 
four hours. The other suction main is 1900ft. long, 5ft. diameter, 
with fifty-six wells ; while a 30in. branch has fifteen wells. These 
seventy-one wells supply 284 million gallons in twenty-four hours, 
making a grand total of 36 million gallons. The suction lines on 
either side of the main or header havea fall of lin. per 100ft. from 
the main, and the well connections have a fall of 6in. in 100ft. 
This is to prevent air pockets forming in the pipes and obstruct- 
ing the flow. The wells are cleaned out occasionally by pumping 
water in with a steam fire engine, and then pumping out rapidly 
with a centrifugal pump. This is the largest city in the United 
States which obtains its water supply by the tube-well or driven 
well system. At the city of Tipton, with wells 4in. to Sin. 
diameter and 35ft. to 500ft. deep, the supply at one time yielded 
only 180,000 gallons per day. Experiments with the air-lift, or 
jet system, increased this to such an extent that the system was 
adopted, The compressor has cylinders 10in. by 12}in. by 12in., 
and runs at 32 revolutions, carrying 33]b. pressure for a 40ft. 
lift. 
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ELECTRIC TRAMWAY EXTENSIONS IN LONDON. 





| 


| 


THE London County Council now proposes totake a further | 


important step in connection with the scheme for the con- 
version to electric traction of the whole of the tramways 
owned and worked by the Council in the south of London, 


that is to say, the lines purchased of the London Tramways | 


‘As mentioned in previous issues, contracts have | the attention paid to details by the makers ; and we propose 


Company. 
already been entered into for the reconstruction of the tram- 
ways between Westminster Bridge and Tooting, Blackfriars 
Bridge and Kennington Park, and Waterloo-road and St. 
George’s-circus, and for the supply of the plant for the 





Fig. {—FRONT OF 


generating station. It is now intended to proceed with 
similar work on the following lines:—Between (1) the 
junction of Kennington-road with Westminster Bridge-road 
and St. George’s-circus ; (2) the Elephant and Castle, along 
New Kent-road and Old Kent-road to New Cross-gate; (3) 
the Elephant and Castle, vid Newington-causeway and Dover- 
street, to the junction of New and Old Kent-roads ; (4) the 





Elephant, vid Walworth-road, Camberwell-road, Peckham- | 


road, High-street, and Queen’s-road, and New Cross-gate ; | : ) 3811 
(5) Camberwell-green to the terminus at Vauxhall Bridge ; | thence into the coal breaker, which delivers it into the boot 


and (6) Kennington Park-road and Brixton-road. With regard 
tothe second proposal, it appears from a report by the Highways 
Committee that it will probably be necessary to reconstruct 
the bridge carrying Old Kent-road over the Surrey Canal for 
the purpose of the electric lines. It had been originally 
intended to continue these beyond New Cross-gate along New 


Cross-road and Greenwich-road to the terminus in Trafalgar- | 


road, Greenwich, but owing to certain difficulties in regard 


to four railway bridges it is not proposed to proceed with any | 


extension from New Cross-gate for the present. The headway 
of the four railway bridges over the roads has, in fact, been found 


insufficient to permit of the passage under them of the type | 


of car contemplated to be used. The idea had also been con- 
ceived of converting the cable tramway between Kennington 
and Streatham, but as it would have to be worked by horse 


cars during reconstruction for electric traction, and this would | 
necessitate the purchase of additional horses, it has been | 


decided to defer the scheme until a stud can be transferred | 
With the | 


from the other lines about to be put into hand. 


exception of the section in Greenwich and the cable tramway, | 


the above-mentioned lines, which have a total length of 
19} miles of singletrack, comprise the remainder of the London 
County Council tramways south of the Thames. 

It is estimated that the expenditure on the conversion 
of the six lines to electric traction will amount to £644,350, 
of which new buildings and bridge reconstruction are repre- 
sented by £68,000, and lines, generating plant, rolling stock, 
and electrical equipment by £576,350. The estimates passed 
in connection with the main generating station and the 
Westminster-Tooting, &c., tramways, amounted to £623,500, 
and the outlay now projected brings the total up to £1,267,850. 
It will be understood that,asin the case of the former or first 
three lines to be commenced, so will the present six tramways 
be converted to an underground conduit system. The speci- 
fication and drawings for the track rails and fastenings, 
slot rails, and conductor rails for the latter tramways, have 
been prepared by the Council’s tramway manager and the 
electrical engineer, who have submitted a report showing in 
what respects the specification differs very slightly from those 
of Professor Kennedy for the Westminster-Tooting and two 
other lines. In these three cases the specification stipulated 
that the rails should be of British manufacture, and this 
restriction, in the opinion of the Highways Committee, 
appears to have had the effect of causing certain 
firms to refrain from tendering, as only four tenders 
were received for the supply of the track rails and two 
for the slot rails. The tenders for these two items had to be 
considered together, as they were so intimately connected 
with each other, and on the present occasion it has been 
thought desirable to include the two classes of rail in one 
specification, and to abandon the restriction as to the rails 
being of British manufacture. It is proposed to forward 
copies of the description and drawings of the system of 
electric traction contemplated on the six tramways to the 
Board of Trade for approval, and to the Borough Councils of 
Bermondsey, Camberwell, Deptford, Lambeth, and South- 
wark, all of which are interested in the schemes as the road 
authorities. The necessity for approaching the Borough 
Councils in this respect was laid upon the County Council by 
its Tramways (Electrical Power) Act, 1900, in order that the 
former might have an opportunity of making representations 
to the Board of Trade, with a view to being heard in regard | 
to the projected tramway system. 








A LARGE BOILER STOKING PLANT. 





Tue illustrations given herewith represent a large boiler 
stoking plant which has recently been installed at the works 
of Wm. Beardmore and Co., Limited, of Glasgow, by Graham, 
Morton and Co., Limited, of Leeds. The whole plant is worthy 
of attention, both on account of its size and on account of 


describing it at some length. The two views, Figs. 1 and 2, 
show the front and a portion of the back of the plant. In all 


sixteen boilers are supplied by it, and it is capable of dealing } 


with some thirty tons of coal per hour. 





STOKING PLANT 


The general construction and the method of working it are 
shown at the top of the next page, where we give a cross 
section and of a front view of a part of the plant. The 
coal is brought into the works in railway wagons, and is 
delivered, in a manner which will be described later on, into 
the coal pit shown to the left of the cross section. From the 
bottom of this pit or hopper the coal passes through an 
opening, the size of which can be regulated by means of the 
hand wheel and gearing shown, on toa jigging shoot, and 


of a 20in. lattice braced bucket elevator. This lifts the coal 
and delivers it into a wrought iron shoot at the top. The 
shoot is provided with a breeches piece, so that the coal falls 
equally on either side of the elevator into channels which 
run from the elevator either way, the whole length of the 


= 

A siding from the railway runs into the works, and al 
this the coal is brought to the site in wagons. The methey 
of discharging these into the first coal pit or hopper is sho . 
in the small figure between the two views of tho “ 
on the opposite page. Here, as will be seen, arrangements 
are provided for discharging the contents of two wagons : 
one and the same time, and on the one pair of rails, bg 
separate pits, one on each side of the coal-receiving hop 
are two vertically placed hydraulic cylinders, the ends of the 
rams of which are provided with V-shaped attachments suit. 
able for receiving and lifting one of the axles of the ‘coal 
trucks. The ends of the trucks are made detachable, so that 
when, by the action of the rams, the trucks are caused to 
take up the position shown by the dotted lines in the en 
graving, the coal slides down into the hopper. The rams are 
actuated by hydraulic pressure from the mains alread 
existing at Messrs. Beardmore’s. We understand that thi, 
method of tipping has been found entirely successful, All 
remaining moving parts of the conveyor are driven from one 
engine. This is of 30 horse-power, and is placed close beside 
the coal hopper and elevator, 

The jigging shoot is made of fin. wrought iron plate, and ig 
actuated by swing rods. Its motion is imparted to it by 
| means of excentrics and rods, the excentrics being fixed on a 

countershaft in the elevator pit. The coal is broken up in ‘ 
four-roll crusher into pieces about l4in. cube. It is driven 
from the engine already mentioned by countershafting and 
gear wheels. It is made up of cast iron side and end plates 
bolted together, the side plates being provided with cast iron 
| boxes lined with white metal for the crusher shafts, on which 
are mounted the cast steel toothed breaking rollers. The 
| whole apparatus is supported on a channel iron struc. 
ture, built into the wall at one end and resting on 
cross joists at the other end, the latter being also 
built into the walls of the coal pit. The elevator which 
) takes the coal from this pit is called by the makers 
) their 20in. standard latticed-braced elevator. It is arranged 
with 42ft. centres, and is provided with gear for taking up 
| and adjusting the length of the chain. The latticed-braced 
framing is made up of angles and wrought iron back plates 
| fitted with stanchions, and the whole apparatus is riveted 
| together. At the head of the elevator are sprocket wheels for 
engaging with the bucket chain. The shoot for receiving the 
| coal from the elevator and delivering it into the push-plate 
troughs is made of ,,in. plate, the sides being flanged and 
| riveted to the ends. The conveyors, which, as stated above, 
run either way from the elevator, are placed at about S5ft. 
and 80ft.centres respectively. They are of the push-plate type, 
and their construction is readily seen from the drawings. The 
| plates are 18in. wide, and they are placed some 2ft. apart, 
Like the elevator, these conveyors are provided with adjust- 
ing apparatus, being fitted with the firm’s patent driving and 
trailing ends. Wood liners are fixed to the runners, with a 
view to easy repair when wear takes place. There are two 
strands of chain, and the push plates are provided with 
| skidder bars. In the bottom of the trough along which this 
conveyor pushes the coal are outlet doors for delivering the 
coal into the bunkers. The doors are 12in. square, and are 
fitted with door plates jin. thick, working in slides, and 
arranged with a hand hole and stop piece. By means of the 
former the size of opening can be adjusted at will, and the 
latter prevents the plate being withdrawn entirely. The 
bunkers are 5ft. wide, and are built up of in. plates at the 
ends and sides, and ,;in. plates at the bottom. These are 
all flanged and riveted together. The bottoms are cone 
shaped, and connect with the shoots to the mechanical stoker 
hoppers. Doors are arranged for regulating the supply of 
coal to the stokers, the regulation being brought about by 











Fig. 2—BACK OF STOKING PLANT 


boilers. The conveyors, which are of the push plate type, 
take the coal in either direction along the channels, 
whence it falls, as it passes them, into openings leading 
down into the coal tanks, and thence into the hoppers 
of the mechanical stokers. Acting in conjunction with 
the foregoing there is an ash removing plant. The ashes 
and clinkers are taken by a conveyor, which runs along 
in front of all the boilers just underneath the stoking floor 
level, to the far end of the boilers, as shown in Fig. 3, 
and here they fall into the boot of a bucket elevator of 
peculiar construction, which lifts them and delivers them 
into a shoot, whence they fall into a railway wagon at 
ground level. This, in brief, is the general working of the 
whole arrangement. We will now proceed to describe the 
various parts in more detail. 


| means of the levers shown, and connecting links, so that the 
| regulation may be made from the stoking floor. It will be 
| perceived from the illustrations that the coal bunkers form a 
practically continuous line from one end of the apparatus to 
the other, saving for the detached portion at the left end. 
Of course, though continuous in construction, they are 
| divided up into various compartments, so that the supply to 
| any boiler, or, indeed, to any one furnace, can be cut off or 
regulated at will. The drawing is so clear as to how the con- 
veyor and the hoppers are supported that there is no need to 
| describe them further. 
| The ash handling plant consists of an 18in. tray conveyot 
| running in a trench immediately in front of the boilers at 
| about 188ft. centres. In front of each boiler are pits, 
| ordinarily covered with cast iron chequer plates. These pits 








i 8 











Dec. 6, 1901 


THE ENGINEER 


585 








BOILER STOKING AND ASH REMOVING PLANT 


GRAHAM, MORTON AND CO., LIMITED, LEEDS, ENGINEERS 
















































loal Conveyor 
— 4 a i 


ip a 













































































WA 


\ 














: Ws 
SS SS XX 
EEUENESRRAARAR SS 





yy 





Rass 
. { 





sy 





contain shoots which are lined with cast iron,and are each 
provided with a screen grid. The ashes are raked into them 
and delivered to the tray conveyor. At the end of the con- 
veyor the ashes are dropped into the hopper of an 18in. 
continuous bucket elevator. Unless some means is provided 
for preventing it, the ashes and clinkers are liable to feed 
irregularly, but thisis entirely avoided in the present instance 
by the flap door feed, by which the buckets are filled regularly 
as and when they pass the delivery of the hopper. At the 
head of the elevator, as already explained, the ashes are 
delivered into a cast iron shoots, and thence into railway 



























rollers pitched about 3{t. apart, the rollers being mounted on 
shafts and working in filbows, the latter being attached to 
the framework of the conveyor. On the bottom side the 
trays are similarly supported, but the rollers are pitched 6ft. 
apart. The conveyor body is supported from off the bottom 
of the trench by means of short pieces of Gin. by 2gin. 
channel iron, built into the side walls of the trench. The 
trench itself is covered over with wrought iron chequer plate 
flush with the stoking floor. 

The ash elevator is of the continuous bucket type, the 
buckets being of special shape to act in conjunction with 
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Fig. 3—ASH CONVEYING 


wagons for removal. This elevator and the tray conveyor are 
both of them driven through shafting and gearing from the | 
engine which drives the coal conveyor. The tray conveyor 
is built up of angle iron runners stiffened by means of angle 
iron stanchions, and further stayed by means of flat bar cross 
bracing and flat bar rods. Like the push-plate conveyor, it 
1s provided with adjusting arrangements. ‘Two strands of 
chain are fitted to the conveyor, and their pitch is 9in. To 
each pair of links is bolted a pressed steel tray, so pressed | 
that the back of one plate overlaps the front of that next to | 
it, with the object of preventing small gritty matter from 
getting into the working parts. On the top or rolling side 
these trays and chains are supported by means of angle iron | 


AND REMOVING PLANT 


the flap door already mentioned. They are 18in. wide, and 
the carrying wheels are placed at 25ft. centres. It is prac- 
tically identical with the coal elevator. 

It will, perhaps, be of interest if we describe rather more 
fully the methods of driving the whole apparatus from the 
one engine. The engine employed is of the single-cylinder 
horizontal'type, and is supplied with steam from the boilers 
which the apparatus stokes. It is placed on ground level, 
and drives a countershafting by belt. This countershaft 
drives another countershaft at right angles to it, and parallel 
to the length of the conveyor, by means of bevel gearing. On 
this second countershaft are two pulleys, one fast and one 
loose. These are for driving the coal crusher by means of 
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pulleys on a further countershaft and by spur gear. From 
this last-named countershaft a belt is also taken to drive the 
excentric which works the jigger shoot feeding the crusher. 
The second countershaft is further employed to drive, by 
means of bevel gearing, a vertical shaft, which in its turn 
drives the sprocket wheels at the head of the coal elevator. 
The ash-conveying and elevating machinery is worked in very 
| much the same manner as that for the coal. The engine 
countershaft drives, by means of bevel gearing on its end, a 
shaft which runs in the ash conveyor pit right up to that end 
where is placed the ash elevator. Here the driving of both 
| the conveyor and the elevator are brought about by means 
| of spur gearing. 

| The design of the whole plant is excellent, and its working, 
| so we understand, has given every satisfaction. The saving 
| in labour is very great, so great that the first cost becomes 
| practically negligible, since in a comparatively short space of 
| time it will pay for itself. Weare indebted to Messrs. William 
| Beardmore and Co. for permission to describe this plant, and 
| to Messrs. Graham, Morton and Co. for the special drawings 
they have made and all the information they have afforded 
us during the preparation of this article. 











| THE CARRIAGE OF OIL IN BULK. 


| On Thursday, the 28th ult., a trip was made from Gravesend 
| to Port Victoria by the steamship Clam. This vessel forms 
| one of a fleet of eighteen vessels owned by the Shell Transport . 
| and Trading Company, Limited, the managers of which are 
| Messrs. M. Samuel and Co. The particular interest attaching 
| to the Clam is that for two years now her boilers have been 
worked with oil instead of with coal, and that during this 
period she has run a greater distance than any other ship 
using liquid fuel, namely, about 85,000 miles. She is an 
oil-carrying boat in design and construction, containing a 
number of well holds reaching from the double bottom 
to the under deck, and is capable of stowing away 
as many as 4500 tons of oil. As compared with some of 
her younger sisters the Clam may be said to be quite small. 
She was built some ten years ago, and her construction was, 
at the time, stigmatised as a folly. The gentleman respon- 
sible for her design, Sir Marcus Samuel, however, has every 
reason now-a-days to congratulate himself upon his courage 
and foresight. Each successive boat—the Clam started the 
fleet—has been increased in size, until now there are four 
vessels on the stocks which will each hold the enormous 
amount of 11,000 tons of oil. A boat of the same fleet, the 
Cardium, holding as much as 7800 tons of oil, is this week 
due in the Thames with the first consignment of oil from the 
new Texas field, about which we shall have more to say later 
on. We may here mention that we are informed that when 
these vessels are not carrying oil the holds can be so cleansed 
by the admission of live steam, the wiping of the walls, and 
the painting of them with limewash, that the most delicate 
cargoes—cargoes such as tea, for example—can be carried 
without acquiring any taint, or, in fact, without in any way 
deteriorating. 

As to the actual arrangements for the use of oil fuel om 











586 


THE ENGINEER 


Dec. 6, 1901 





—————— 
eS 





board the Clam we need say very little. Our readers will 
remember that in our issue of October 18th we described 
at length the apparatus employed in the Trocas, another of 
the Shell Transport line. Exactly the same is used in the 
Clam. There are three return-tube Scotch boilers, with 
three furnaces each, and in each furnace is a Rusden and 
Eeles burner constructed by the Wallsend Slipway and 
Engineering Company, Limited. Everything was working 
excellently during the trip, and a noticeable feature was the 
absence of smoke. When we first went on board at Gravesend 
among a numerous party—which contained representatives 
from many shipping companies both of this country and 
abroad, in addition to many other very well-known gentle- 
men—a slight smoke was visible from the one funnel of the 
Clam. We were informed that this was due to the fact that 
the firebrick inside the flues was new, and had not yet 
become seasoned. It was further added that the smoke 
would very soon disappear, which, in fact, it did, and during 
the greater part of the run no smoke at all was visible. We 
are assured that, having once become seasoned, the firebrick 
does not cause smoke, even when the fires are lighted when 
the bricks are cold. 

It will doubtless be well known to many of our readers 
that Messrs. Samuel and Co. have for some years been 
engaged in founding oil cepdts and in supplying oil for 
various purposes in the Eastern Hemisphere. Their 
efforts appear to have met with marked success. The 
oil has been obtained from their land at Balak Pappen in 
Borneo, and depdts have been constructed at almost every 
port from Suez, Zanzibar, and Mombasa in the West, to 
Hongkong, Yokohama, and Australia in the East. In all 
there are forty-one such coast depdts in various parts of the 
East, and the total storage at these amounts to some 
285,000 tons. There are in addition some 350 up-country 
stations. At Balak Pappen the storage is 72,000 tons. The 
output of oil appears to be more than ample, as one may 
gather from the fact that periodically the wells have to be 
shut down because, even with the fleet at its command, the 
company is unable to carry away all the oil it can raise. 
Hence the huge steamers we have mentioned as being in 
course of construction. 

In fact, it is just the question of transport on which the 
whole matter depends. It is the cost of transport which 
decides the price at which the oil can be sold. It would 
appear that Suez is as far east as the Borneo oil can be 
brought so as to compete successfully with coal. With the 
discovery of the new Texas oil field, however, the character of 
the business as regards the Western Hemisphere has been 
greatly changed. For six months now the company has been 
interested in this Texas oil, the first consignment of which, 
as we mentioned above, is due in the Thames this week. 
This oil can be sold at 203. a ton at New Orleans, 25s. a ton 
at New York, and 35s. a ton in London. A storage of 30,000 
tons has been arranged for in London, and it is proposed that 
one vessel a week shall bring to this port between 7000 and 
8000 tons. It is anticipated that for some little while this 
will meet the requirements, and it will be increased, if neces- 
sary, by extra transports. It is further stated that the wells 
themselves are ample to meet any demand made upon them 
which may arise. 

Of course, as to whether oil will be used rather than coal 
depends absolutely upon whether or not it is cheaper, that 
is to say, whether it will give a greater number of horse- 
power for a given number of pence. On this point the com- 
pany is emphatic. It says that the Borneo oil is equal to 
twice its weight of the best Welsh coal. The Texas oil has 
slightly larger calorific effect, and with it it is anticipated 
that an evaporation of 16 lb. of water per pound of oil will be 
obtained. Borneo oil is said to give an evaporation of be- 
tween 14ib. and 151b. of water per pound under ordinary 
circumstances. These, it is stated, are about the figures 
arrived at inthe Clam. Under these circumstances we can 
readily concede that there are places where it will be very 
much cheaper to use oil. The company gives one striking in- 
stance; it is that of Khartoum. There Welsh coal costs £5 
a ton, it is said, while the oil can be delivered at a price 
equivalent to coal at 30s. a ton. The Texan oil field 
seems to open up considerable possibilities. Here there 
appears to be a practically inexhaustible supply of oil. The 
present output is 20,000 tons a day, and only a very limited 
region has been tapped. The oil as it comes up has to be 
refined, the principal constituent to be got rid of being sul- 
phur. The process of doing this is, we are informed, simple. 
The oil as sent out has a specific gravity of about °89, and 
a flash point of over 150 deg. Fah. After the experience that 
engineers have now obtained of liquid-fuel burners, that part 
of the question may now be said to be practically settled. 
It simply remains for the oil to be supplied regularly 
and sufficiently cheaply to compete with coal for an 
excellent trade to be done. : 

On board ship, when the difficulty of stowing coal is com- 
pared with the ease with which oilcan be placed anywhere, 
even in the double bottom, it is seen that oil has a great 
advantage. There must be added to this that, weight for 
weight, the oil has much the greater calorific value, and these 
two points will count heavily, no doubt, with steamship 
owners, especially when considered together with the facts 
that on board ship space is everything, and that there is 
considerable difficulty in many parts in obtaining decent 
steam coal at reasonable rates. But there is a side of the 
question which is, perhaps, even more important than the 
foregoing. With the use of oil fuel the drudgery of stoking 
is much diminished, and the numbers of stokers greatly 
reduced—in some cases the reduction amounting to as much 
as 8 tol. 








LAUNCHES AND TRIAL TRIPS. 


MERCEDES ; built by, Northumberland Shipbuilding Company, 
Limited; to the order of, Christie and Co., Cardiff ; dimensions, 
-360ft., 50ft. 84in., by 31ft. deep; constructed by, the North- 
Eastern Marine Engineering Company ; some entirely new features 
have been embodied in the design of this vessel, which we hope to 
describe later ; launch, November 27th. 

MERCHANT PRINCE, steel screw steamer; built by, Tyne Iron 
Shipbuilding Company, Limited, Wellington Quay-on-Tyne ; to 
the order of, the Prince Line, Limited ; dimensions, 330f¢. 6in., by 
44ft. 3in., by 27ft. 3in.; engines, triple-expansion, 25in., 42in., 
69in., by 45in., pressure 180 1lb.; constructed by, Blair and Co., 
Limited, Stockton ; launch, November 27th. 

AGENORIA, steel cargo steamer ; built by, R. Craggs and Sons, 
Middlesbrough ; to the order of, Sir Christopher Furness ; dimen- 
sions, 340ft. 8in., 46ft., by 24ft. 4in.; tocarry, 5200 tonsdeadweight ; 
engines, triple-expansion, 24in., 38in., 64in., by 42in., pressure 
160 lb.; constructed by, Richardsons, Westgarth and Co., Limited ; 
launch, November 27th, 








LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 





BALANCING OF LOCOMOTIVES, 


Six,—In your interesting leader on Professor Dalby’s paper you 
make the following statement :—‘‘ We have a perfectly smooth, 
level track, and onit run six wheels truly cylindrical, which support, 
by means of axle-boxes and springs, a heavy vehicle. . Let, 
now, the wheels, or any of them, be out of balance, and see what will 
occur. It ought to be clear that, so long as the wheels do not lift 
from the rails, there can be no up-and-down oscillations produced 
in the carriage.” 

If the word ‘‘springs”’ be omitted the above is perfectly true, 
but the introduction of the springs affects the whole theory of 
balancing ; for when the wheels tend to lift from the rails, owing 
to the fact that they are out of balance, the liftirg tendency is 
opposed, not by a dead weight, but by a compressible spring, in 
which the variation of pressure causes a change in deflection, thus 
bringing about a pitching motion of the vehicle. 

The driving wheel of a coupled inside-cylinder engine has> the 
balance weights arranged approximately as shown in the diagram. 

As the engine runs at a high speed overa smooth, level track, the 
centrifugal action of the tae weights causes a_ periodical 
variation in the load on the driving wheels, and, consequently, in the 
adhesion to the rails, The load removed from the driving wheels 
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is transferred to the other carrying wheels of the engine, whether 
coupled or not, and returns to the driving wheel again as that 
portion of the balance weight representing the reciprocating parts 
comes to its lowest point. Owing to the sluggishness of the 
laminated springs which usually support, at any rate, the ends of 
a locomotive, this action hardly makes itself felt at low speeds, but 
in any engine with sma!! wheels at a high speed the vertical 
vibration caused by the balance weights in the wheels is distinctly 
unpleasent, and may be practically experienced when an engine 
running at high speed slips, as, for instance, when running over a 
wet patch due to a ventilating shaft ina tunnel. This tendency to 
produce a vertical movement of the locomotive is obviously in 
no way influenced by the gyroscopic action of the vheels, which, 
— certainly does influence the elbowing tendency of the 
axle. 

The path of a wheel molecule in space is a cycloid, but with 
reference to the engine it is acircle. In the first case any molecule 
when at its lowest point is stationary, in the second case it is 
moving backwards, The omission of the reference makes this point 
rather mystifying in your article. B. Sc, 

November 30th. 





FIRE-THROWING FROM LOCOMOTIVES. 


Sir,—I have read with great interest the numerous letters lately 
appearing on this subject. But your correspondent, Mr. J.C. 
Watson, whose letter appears in your issue of November 29th, is 
the first who has approached the question from a different side. 
I have long had the idea that the solution of the question was in 
—— some system of forced or induced draught in locomotive 
work, 

I am not a locomotive engineer, and, of course, may be quite 
wrong in my ideas that such a system is practicable in locomotive 
work. Some locomotive men believe in compound engines and 
some do not, and it may be that some might be induced to try my 
a though I must confess I have never yet been able to get one 
to do so, 

I was for many years chief engineer of a line having very heavy 
gradients, 1 in 40, and even 1 in 25, for long lengths. A trip up 
such grades on a dark night was the means of seeing “‘ fire-throw- 
ing ” in excelsis. The noise of the blast in a tunnel was positively 
overpowering, and I have seen at the end of a run the smoke-box 
red hot from the amount of live coal collected in it. With the 
type of engine in use the load was limited to eleven four-wheeled 
wagons on | in 40, averaging 200 tons without engine and tender. 
It would be a distinct traffic gain to be able to increase this load 
even by one wagon. I advocated this being attempted by getting 
rid of the enormous back piston pressure evidently existing, as was 
evidenced by the terrific blast. By reducing the pressure of the 
exhaust to something near atmospheric pressure, this back pressure 
would disappear, and with it all fire-throwing and terrible waste 
consumption of fuel. To give steam I proposed to try forced 
draught through a closed ashpan, or induced draught by a fan 
driven by a small engine on the front end of framing. 

On the line I refer to extended smoke-boxes are in use, with a 
baffie-plate across the whole area just above the tubes, This baffle- 
plate is drilled all over with gin, holes, and although this has no 
effect on steaming qualities, neither does it stop fire-throwing. 
Many times I suggested to the manager and locomotive superinten- 
dent to try my suggestion, which would not have cost much even 
had it failed. But it was never tried, and the same wasteful 
system goes on unchecked. As] said before, I may be quite wrong 
in practice, but the experiment would not cost much, I offer my 
suggestion for what it is worth to the locomotive profession in the 
hope that some progressive member may be induced to * it. 

Bewdley, November 30th. se7YRO.” 

[We believe that induced draught by the use of a fan near the 
base of the chimney isin use in Norway or Sweden. Perhaps some 
of our readers have some knowledge of the success of this arrange- 
ment.—Ev. THE E.] 





ENGLISH UV. GERMAN MANUFACTURES: THE OTHER SIDE. 


Sir,—Much has been said of the alleged superiority of German 
manufactures over those of our own country, but I have never yet 
heard of English manufacturers placing the names of their German 


competitors on their goods, But here is an instanco in Which 9 
Teutonic competitors did not hesitate to resort to this nefari vd 
practice atour expense, One of our foreign agents had sold map _ 
our steam engines to a customer, who also occasionally bought the 
of another maker, One day we received a vigorous complaint ion 
our agent, in which he stated that one of our engines had brok : 
down irretrievably under a load very much below what we had wold 
it for. We could not credit the statement, feeling sure there w 
a mistake somewhere ; accordingly we sent one of our experts 
to inspect the engine, which he found in a state of perfect wreck 
Our name was cast in large letters on the bed-plate— Tangyes, 
Birmingham—and he was not surprised at the first glance at its 
being supposed to be one of our productions. Buta little examina. 
tion soon proved that it was a bad imitation, and on a thorough 
investigation being made it was discovered that it was a Gena 
made engine, but that the person selling it to our agent’s customer 
represented it to be of our make. Of course, the price was lower 
than ours, but the result in that particular market was hot 
encouraging to the unprincipled foreign manufacturer, 

London, December 2nd. RICHARD Taneyg, 

——— 


LARGE MINERAL WAGONS, 


Str,—If ‘Colliery Owner” will kindly place himself in cop. 
munication with my firm he will be able to obtain particulars, not 
only of the saving which the carriers will effect in transporting 
his 300,000 ton-miles of traftic monthly in high-capacity wagons 
but also of the extent of the economy which will result in the 
owners’ charges for interest and depreciation, and for wagon 
maintenance. He will further be in a position to compare the 
work necessary to marshal, shunt, and load high-capacity wagons 
with that incidental to his present practice, 

13, Mosley-street, J. D. Twixzernow, 

Newcastle-on-Tyne, December 3rd, 








INSTITUTION OF ELECTRICAL ENGINEERS~— 
MANCHESTER SECTION, 

INAUGURAL ADDRESS OF THE CHAIRMAN, C, H. Worpincuay 

M. Inst. C.E., M.I. Mecu, E., MemBEr,* : 


WE are now passing through an extremely critical period inthe 
development of electrical engineering in this country, and much 
Fetes on the attitude assumed by every individual member of the 
profession. 

The stage in which electricity was untried and its usefulness has 
gone by, the day of small things is over, and we are entering upon 
a new phase of development in which the science is invading the 
domain of the heaviest class of mechanical engineering. Are we 
prepared for this development? Are we fit to step forward 
and say the demand exists in our country, we are prepared to 
supply it / 

If one may judge by common report we are not, The un- 
doubted fact is pointed to that contracts for large works are awarded 
to American and continental firms, and the inference is drawn that 
English makers are unable to undertake them, and are either behind 
the times or incompetent. 

This charge is a serious one, and if well founded means not only 
that British electrical engineers are a failure, but that the decad- 
ence of the engineering industry of this country has set in, for 
what branch of engineering has not now been made electrical insome 
measure! 

Let us examine a little more closely the common report. Whence 
does it emanate? Largely, no doubt, from the daily Press, which is 
so anxious to obtain a sensation that it does not pause to consider 
the mischief that may be wrought by propagating it. Unsupported, 
the Press would probably not do much real damage, but, unfortu- 
nately, electrical engineers themselves seem to be but too prone to 
lend colour to the story of their own incompetence ; while the fact 
that their foreign competitors are successful in securing contracts 
is, to the lay mind, convincing proof of the latter’s superior fitness 
to carry them out. It appears to me that, all unsuspected, the 
British nation is the most polite upon earth. When an Haoglish 
engineer goes abroad, he seems to feel it incumbent upon him to 
express amazement at everything he sees, to praise every detail of 
the plant or works he inspects, if it differ from what he has been 
used to, without stopping to inquire whether it be better or worse, 
while he freely expresses his astonishment at some system of work- 
ing that he is unfamiliar with, though it is more than likely that 
had he been called upon to solve the problem his own old despised 
methods would have afforded asolution twice as good as the one on 
which he lavishes his praise. 

When our Englishman comes home, he makes pessimistic 
speeches, eagerly reported by the daily Press, as to the marvellous 
advance made by foreign nations, belittling his own achievement 
and those of his colleagues, and for months he fills his technical 
papers with absolutely gg fully illustrated advertisements 
of his rival's works. Truly, the politeness of the Englishman is 
magnificent, though some of us may think it is not trade, and that 
the words addressed to King Lear are applicable to him: ‘‘Thou 
gavest them the rod and put’st down thine own breeches,” , 

But the stay-at-home islander is not to be out-done by his 
travelled brother ; he has specifications to draw and plant to pur- 
chase. What is the blackest crime in his eyes! A preference for 
native-made plant. The mere suggestion that he has such a pre- 
ference at once raises the blush of shame, No, he is no spread- 
eagle or jingo ; he does not think the nation whose name in foreign 
markets is a guarantee of genuineness and good quality is any 
better than en, and he will gladly waive his most cherished 
conditions in order to give an extra chance to the foreigner and 
thereby show that he js a ‘‘ Citizen of the World,” forgetting that 

“That man’s the best cosmopolite 
That loves his native country best.” 

If, then, the engineers themselves eagerly praise their rivals, can 
we blame the man in the street if he assumes the inferiority of his 
own countrymen to be a fact, for he could never guess that their 
self-depreciation arises from politeness and modesty! But, you 
will say, why do the contracts go abroad? If the work can be 
done here, why is it not? That is a question which cannot be 
answered in a word, because the reasons are manifold and varied. 

In many cases, no doubt, the work has been done for less money, 
and we will assume that it has been done as well as if the contract 
had been in English hands, though this assumption is, in many 
cases, far from the truth. Are we justified in drawing the deduc- 
tion that because the machinery, or whatever it may be, is sold for 
less, therefore the foreign manufacturer has produced it at less cost 
than we, thereby showing that his practice is in advance of ours. 
By no means ; it must be borne in mind that the English market is 
a comparatively new one to a makers of machinery, and the 
merest tyro in commerce knows that in order to push his wares he 
must advertise. Advertisement necessarily costs money, and the 
payment may Mee ty orp A take the form of a discount on the 
goods first sold. For not only are they thereby brought under the 
notice of possible future buyers 7 being got into the country, 
but the trade is actually begun by the very fact of lowering the 
price. It is an old device, but it never fails. Men always have 
sought for bargains and always will. The Nemesis comes later. 

Again, over-production and industrial depression in the produc- 
ing country has, undoubtedly, had much to do with the low prices 
of some of the plant sent into the English market, manufacturers 
being ready to sell at almost any price rather than discharge their 
hands and admit the rotten condition of their trade, Low price 1s 
not, however, the only consideration that has determined the award 
of contracts for electrical machinery out of England ; promises 
of early delivery have been almost, if not quite, as potent. The 
purchasers will procrastinate for months or years, allowing every 
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seta) mis them, but once they determine to go forward 
trivial matter (0 ey aged for panic ‘tnt cuenta haste. 
a again, over-production enables the foreigner tosecure many 
f the contracts which in this case are often awarded to him 
: vardless of price because he can promise early delivery. The 
pe shaser never considers that other contracts, which must be 
Poe ited first, cannot, by their nature, be carried out in so brief a 
aa and he finds subsequently to his cost that the plant, for 
Phich he has paid more than he would have had to pay to an 
English firm, who required a reasonable time for delivery, is on his 
ie deteriorating and costing him heavy sums for demurrage. 
Meanwhile, there has been the usual cry of the vastly superior 
resources of the foreigner, aud the mischief has been done to the 
English manufacturer—mischief which is unremedied, because the 
mobile never hears the end of the tale. ‘ : 
P [ ought, perhaps, to touch upon the question of the relative 
ality of the British and foreign made machinery. Lot us at 
quality of 7 , 

vo grant that much of the latter is excellent, while, at the same 
once gr ! rs r rg 
time, it must in common fairness be admitted that much i 
unconscionable rubbish. Do we, who are in daily contact with 
British machinery, honestly believe that our manufacturers are in 
any one respect incapable of making as good machinery as any im- 
ported in this country! Do we not know that from British work- 
ples is turned out machinery that it is impossible to better, 
whether in design, in workmanship, in finish, or in durability / 
And do we not know that our alleged inferiority is a delusion / 

In the past English engineers have been in the forefront. An 
Englishman, nay, a Manchester man, John Hopkinson, taught the 
whole world how to build dynamos, The earliest attempts at 
heavy electric traction were made in this country. An English- 
man, Ferranti, first conceived and executed the idea of commer- 
cially working at high pressure, and devised the means whereby it 
might be done with perfect safety. An Englishman, Hughes, gave 
to the world the invention which made long-distance telephony 
possible. By the invention of an Englishman, Swan, domestic 
electric lighting became an accomplished fact; while _English 
engineers bave carried out almost the whole of the submarine cable 
work of the world. With this record bebind us, is it likely that we 
shall cease to be in the van? Mostassuredly not, unless our fellow- 
countrymen take the heart out of us by ceasing to believe in our 
capacity, and by belittling our achievements, 

{ do not wish my remarks to be misunderstood. I do not for one 
moment seek to imply that good work is not turned out from 
foreign nog i or that we asa nation have any monopoly of 
engineering skill, On the contrary, I yield to none in my admira- 
tion of the splendid achievements of our American brethren, and of 
other nations more distant in blood, but nearer home, who are 
following in their steps. I have merely endeavoured to show that 
the position at the present time really is that English makers are 
fully equal to their competitors, but they are being driven out of 
their home market, not because their rivals can produce better, 
more cheaply, or more quickly than they, but because these com- 
petitors are willing for a time to undersell them, while over-pro- 
duction enables them at present to forestall them. 

We have seen that no help isto be expected by English manu- 
facturers from their colleagues. What, then, are they to do! 
do not presume to suggest a remedy, but it does seem to me that 
whatever it may be, one thing is certain—they must join hands 
and combine, not as has been done in many branches of commerce, 
to raise prices, but to lower them and so drive away the competitors 
who now menace their very existence, even though for a time they 
should be forced to face exceedingly lean times. Unless they do 
something drastic, and doit quickly, they will find themselves, to 
use a cant phrase, ‘‘frozen out,” and the foreigner will be master 
of the situation. Then will the purchasing public in vain seek for 
the English competitor, and bitter will be the repentance of the 
present cupidity. Having extolled our virtues 2s electrical engi- 
neers, it is only right that I should turn to our faults, It seems 
to me that two stand out prominently, One is a tendency to rush 
to extremes, the other is a want of foresight. The former of these 
faults showed itself in the early stages of the industry, one of its 
most noteworthy manifestations being the once notorious conflict 
between the advocates of high-pressure alternating and low- 
pressure continuous current ; feeling actually ran high over such 
a purely technical matter, but now controversies involving wide 
issues are conducted with positive acrimony, and the views are as 
extreme as those held by opposed political parties. Indeed, some 
of the controversialists have forgotten the traditions of science, 
and have descended to invective mis-statements and other dis- 
creditable weapons of the hustings. 

There seems an entire absence of a judicial attitude of mind, and 
it is rare to find on either side the admission of the possibility of 
reason on the other. One example will at once occur to every one, 
namely, the question of municipal versus private enterprise. In its 
essence, this is a purely political consideration, and with politics, 
and their attendant prejudices and intrigues, it is well for engi- 
neers to have nothing to do so far as their work isconcerned. To 
some of us it may seem that Tennyson’s words have a wider 
application than that implied by theircontext. That 

“ Our little systems have their day, 

They have their day and cease to be,” 
applies to all forms of government, that all are “‘ broken lights” 
of true and equitable rule, and that probity and uprightness in 
individuals are far ‘‘ more than kr go In other words, that people 
may be justly and well governed by the unbridled autocrat, and 
by the latest socialistic community, provided that in each case the 
individuals bearing authority are single-minded, and seek the good 
of the governed. Be this as it may, it cannot be denied by those 
who have had experience of undertakings managed both by a board 
of directors and by municipalities, that both can attain excellent 
results, and that Both can produce abject failures. It is no more 
fair to brand every member of a municipal council as a Bumble, a 
fool, aseeker after his own ends, and blinded by prejudice, obstruc- 
tiveness, and ignorance, as it is to look upon every member of a 
board of directors as an unscrupulous company promoter, a selfish 
grabber of dividends, and an enemy to the public. Both views are 
absolutely unjust ; and able, upright, conscientious and straight- 
forward men will be found directing the operations of both 
classes of undertaking. 

No fair-minded man can deny that some local authorities have 
adopted tactics of the most unfair obstruction, and have sought to 
prevent others carrying out work which they themselves have 
refused to do, but, on the other hand, it must equally be admitted 
that some companies have been worked solely in the interests of the 
shareholders without any regard to the welfare of the public, while 
others, in order to gratify the greed of the promoters, have been 
overloaded with capital to such an extent as to render it impossible 
for them to satisfactorily serve the public. 

Having glanced at the extreme views so constantly reiterated, 
let us endeavour for a moment to look at the question impartially. 
Judged by results, as shown by the returns in theexcellent manual 
compiled by Mr, Garcke, who certainly cannot be accused of unduly 
favouring municipal enterprise, the municipalities have done better 
than the companies, for they have made a profit on their capital 
only one-half per cent. less than the companies, while the average 
price they have charged is over 22 per cent. less. The subject 
must, however, be considered from other points of view, for the side 
issues are of far-reaching importance. Admitting for a moment 
the principle of municipal trading, what is its proper sphere, and 
what are its limitations /—for very few, except professed communists, 
would advocate its indefinite extension. The city of Glasgow may be 
looked upon as the apostle of mnnicipalisation, and therefore in 
order to find the case fairly stated from the municipal point of 
view, I cannot do better than quote the Lord Provost of that city. 
In defining what, in his opinion, were the conditions necessary to 
render an industry a proper one for a municipality to take up, he 
stated that it must be monopolistic inits nature, must be a necessity 
for the inhabitants of the district, and must cause interference 
with the streets, 

Such a definition, while allowing a large field for municipal enter- 





prise, imposes well-defined limitations, For example, it effectually 
cuts at the vicious principle of municipalities becoming manu- 
facturers ; by no possibility can any kind of manufacture fulfil all 
three conditions of being a monopoly, a necessity, and of causing 
interference with the streets. If municipalities stop short at the 
point indicated, and confine themselves to employing plant 
manufactured by private companies, and using it for the supply 
only of public necessities, the manufacturing portion of the electrical 
engineering profession, at all events, has nothing to lose and every- 
thing to gain by the establishment of undertakings on which 
capital is raised at a low rate of interest. The danger, however, 
cannot fail to be ever present that the bounds will be overstepped. 
For example, alarge tramway undertaking must of necessity have 
extensive repair shops for both its cars and its motors. How great 
will be the temptation to keep these shops busy by making new 
cars and new motors, It is sound policy, from a purely trading 
point of view, and those responsible for the financial success of the 
undertaking would be more than human if they let ideal considera- 
tions of the ethics of municipal trading stand in their way. 

It is this danger of overstepping the bounds that leads many to 
disapprove of all municipal trading, on the yay actuating the 
ardent temperance reformer when he will have nought of the 
moderate drinker ; but less prejudiced persons hold that, if a thing 
is good in itself, itis a pity to condemn it for fear of abuse. How- 
ever satisfactory properly regulated municipal trading may be to 
the manufacturer, there are other issues affecting the industry 
generally that cannot be soregarded. The charge is often brought 
against municipal undertakings that they are of necessity parochial 
in character, and that in consequence, unless private trading is 
introduced, no large schemes, such as those of power distribution 
or comprehensive tramway schemes, can be worked. This conten- 
tion is based on two fallacious assumptions. In the first place, 
there is nothing to prevent local authorities combining for a large 
scheme. An example of such combination for lighting and power 
supply is seen in Manchester, where some eight or ten neighbour- 
ing authorities have agreed to take their supply of electricalenergy 
from the city, while an even larger scheme for the tramways has 
been successfully negotiated if one overlook the temporary secession 
of Salford. 

The second fallacious assumption is that with trading companies 
the parochial difficulty will disappear. Those who have tried to 
arrange comprehensive schemes find that the difficulties of satisfy- 
ing all requirements often prove insuperable, and the enterprise 
has to be dropped. That there are inherent weaknesses in munici- 
pal management cannot, I think, be denied, and first among these 
I should place the liability to an entire change in the constitution 
of acommittee, not on account of any inability to manage the under- 
taking, but purely from political reasons. Nothing can be worse 
for any undertaking than sudden and erratic changes of policy, 
and this want of continuity often produces disastrous results. A 
most noteworthy instance occurred recently in a metropolitan 
district, in which an extensive and useful lighting and tramway 
scheme was projected, carried through its initial stages, and then 
owing toa change in the constitution of the committee suddenly 
dropped. Next, the large sizo of most municipal committees tends 
greatly to hamper the work and to preclude the prompt action 
necessary in commercial undertakings, while the class of man pre- 
pondcrating on town councils tends each year to deteriorate, and 
men whose business is confined to the keeping of a small shop find 
themselves called upon to direct large undertakings requiring for 
their conduct a very Napoleon of commerce. 

Again, there is a fatal tendency on the part of members of 
municipal committees to seek to shine as technical experts, often 
deriving their knowledge from some friend who has a smattering 
of the subject. These men insist upon interfering with their 
paid advisers, frequently marring their carefully thought out 

lans, 

Lastly, there is the danger—and it is a very serious one—of 
political considerations being allowed to influence the policy of 
municipal trading committees. More especially is this the case 
where any question of labour arises. Many members are in 
abject terror of the working-class vote, and will go to almost 
any length to avoid losing it, with the result that the under- 
taking is severely handicapped. Other charges, such as a 
tendency to corrupt practices, to favouritism of individuals, and 
so forth, are frequently brought against municipalities, but the 
tendency to these vices is inherent in human nature, and is quite 
as rife among directors of public companies as among members of 
municipal committees, 

In spite of the drawbacks I have enumerated, excellent results, 
as we have seen, are produced under municipal management, and 
the reason for this is, I think, to be found in the class of man 
who has been attracted to the work. Municipal electrical engi- 
neers have shown themselves to be of quite a different stamp to 
the proverbial municipal official, and as a body they have dis- 
played a spirit of independence, a keen enthusiasm for their work 
for its own sake, and an ardent desire to improve their under- 
takings in every possible direction. Central station practice owes 
much to municipal engineers, and one cannot but contrast the 
open manner in which they publish their results and experience 
with the policy of secrecy pursued by most of the officials of 
public companies, who have fallen very far short of the ideal set 
up a good many years ago by Colonel Crompton, who was, I think, 
the first to urge upon electrical engineers the necessity for full 
publication in the interests of the industry at large, a doctrine 
which he was one of the first to put into practice, 


(To be continued.) 








DREDGING AND MODERN DREDGE PLANT, 


UnpbeER this title an interesting paper was read before the 
members of the Institution of Engineers and Shipbuilders in Scot- 
land, within the Institution Rooms, Glasgow, on the 26th ult., by 
Mr. William Brown, of William Simons and Co., Renfrew, which 
firm, as is well known, holds a leading place in this special branch 
of shipbuilding. 

After alluding to the remarkable growth in the dimensions and 
tonnage of merchant steamships—instancing amongst others the 
Celtic, with her 20,000 tons gross, and her draught of 33ft.—the 
author said it seemed reasonable to anticipate that “shipowners 
would continue to indent for the larger steamers until they reached 
a limit of dimensions—which was assuredly not yet—or until they 
reached a limit of draught in their trading ports. It was with the 
means for the prevention of this limit of available draught that 
his paper was more immediately concerned. The harbour boards 
and river conservancies of this country, with one or two possible 
exceptions, were fully alive to their responsibilities in this con- 
nection. The Mersey Docks Board had already resolved on a 
minimum depth of 30ft., irrespective of tide, in all docks and 
entrance channels ; the Tyne Improvements Commissioners were 
moving in the same direction, and other responsible bodies might 
be safely depended on to follow suit. The findings of the Royal 
Commission appointed to investigate the conditions prevailing 
in the Thames and the port of London would be awaited with 
interest, 

In America and on the Continent authorities were also providing 
for the needs of modern vessels. By dredging in the East Channel, 
New York, the United States Government was operating to 
greatly increase the depths there, the aim being a straight channel, 
2000ft. in width with a depth of 40ft. at low water. Hamburg, 
the largest port in Germany, had repeatedly been enlarged, and as 
the Elbe did not afford sufficient depth of water for the huge 
vessels of modern times, Hamburg had made Cuxhaven into an 
outer port for ships of any draught. Bremen had had to form the 
outer port of Bremerhaven, and this port and the Lower Weser had 
been improved and made deeper at an outlay of about £1,650,000, 
while new harbour works had been carried out at Bremen itself, 
costing about £1,500,000. Other three important ports, viz., Rotter- 








dam, Amsterdam, and Antwerp, were not lax in their efforts to 
keep abreast of the changed conditions regarding depth of water 
for the largest ocean steamers, each endeavouring to outvie the 
other in the facilities offered. While the resources of harbour 
engineers at home and abroad bad hitherto been equal to the 
requirements of the shipping community, it had nevertheless 
become increasingly apparent that harbour and dock authorities 
must carry on their dredging operations with increased vigour, ani 
thus prepare the way for further advance in dimensions of craft, 
not only in length and breadth but also in depth. 

The author then entered upon a consideration of the design and 
use of sand suction dredgers, and gave lengthy accounts of the 
work done by this type of dredger, as produced by his own firm in 
various South African as well as Australian ports. That Durban 
was able to receive oversea and deal so expeditiously with such a 
large body of men and munitions of war as it had during the 
Boer war, was owing almost if not quite, entirely to the extensive 
dredging operations carried on there in recent years. In support 
of this the author quoted from authoritative reports made by 
officials of the Natal Government ; the references mainly being to 
the splendid work done by the sand suction dredgers Octopus and 
Walrus, notably in opening up in the shortest space of time the 
navigable channel through the very exposed barat Durban. Being 
beyond the breakwater, the bar is practically in the open sea and 
subject to heavy weather. To meet such conditions successfully, 
it was necessary that the dredgers should be provided with such 
arrangements as would enable them to be employed with the 
minimum amount of danger to their appliances ; and in suction- 
pump dredgers such arrangements were practically confined to the 
suction pipe, or in its attachment to the vessel. The suction pipe 
of the Octopus was fitted on the fore part of the ship to enable the 
dredger to cut her own way through banksand shoals. The pipe 
was in two parts, joined together by a flexible armoured leather 
pipe, spanned by a universal joint. The upper end of the suction 
pipe was carried on a trunuion bearing at the deck, and the nozzle 
end was controlled by hydraulic hoist gear, designed to maintain 
the two lengths of pipe relative to each other in the same line of 
axis when working at any depth. The hoist gear consisted of a 
hydraulic cylinder with a hollow ram, in which was fitted a smaller 
ram which travelled with it, or could be moved independently of it. 
The larger ram controlled the upper length of pipe, 7.c., the part 
above the flexible joint’; the smaller ram controlled the part below 
the joint. When thé part below the joint deviated from its axis 
with the upper part, the smaller of the rams, acting on the larger, 
caused the whole to be raised or lowered, thus allowing the lower 
end to clear the obstruction which caused the deviation. This 
arrangement permitted of entire flexibility of the suction pipe in 
any direction when it was fitted in a comparatively narrow well, 
and permitted also of the pipe plunging about through a 25ft. 
radius without disturbing the nozzle on the ground. 

The work of improvement at East London, and in the Buffalo 
River, was next reviewed by the author, and both the design and 
the work accomplished by the sand-pump dredgers Kate and Sir 
Gordon treated of. Speaking of the centrifugal sand pumps fitted 
on these vessels, the author said that they were of the parallel fan 
type, constructed of steel plates and angles, and all the interior 
surfaces were protected by hard steel renewable liners. This type 
had been found in practice to give very good results, owing to the 
open construction of the fan, when dealing with heavy materials, 
and when dredging ashore at long distances. The taper-fan type 
of pump—somewhat similar to the ordinary water pump—as fitted 
in the Octopus and Walrus, was used for sand pumping and for 
discharging at a low head, or at a short distance, with fine sand. 
This form of fan required much less power for driving. As of 
interest in this connection, the author gave the following particu- 
lars, taken from two 18}in. sand pumps, showing at once the 
difference in the power required and of the peripheral speed of the 
two types :— 


Parallel arm. Taper arm. 
i ao ee 5in. to 6in. .. 4in. to 6in. 
Suction and discharge 18}in. 18}in. 
High-pressure cylinder ldin. llin, 
Low-pressure cylinder .. .. 30in. 22in. 
oe, ea ee oo «oo. Sim, 
Revolutions per minute .. .. 140 ete, ae 
Indicated horse-power .. .. 153-3 eS 
Peripheral speed per second .. 40ft. a 


These pumps were fitted on two vessels of similar design, and 
worked under identical conditions as to lift, delivery, and arrange- 
ment ; and the dredging results per hour were about the same. 

Of home ports it might be said that Liverpool furnished the 
most notable example of improvement wrought in recent years— 
say, during the past decade—by the employment of sand suction 
dredgers. The depth of the Mersey bar at the shallowest part in 
1890 was 1lft., and it was only on flood tide that vessels of any 
great draught could make the port, the range of tide being so 
much as 31ft. on spring tides. To obtain the minimum depth of 
30ft., therefore, irrespective of tide, the depth on the bar had to 
be increased by 19ft. In August of last year there was a channel 
across the bar 1500ft. in width, with a depth of 27ft. at low water 
of spring tides at shallowest part, the average depth being 28ft. 
The author detailed the experiments made before the Mersey 
Board decided to enter upon any extensive undertaking of suction 
pump dredging, and mentioned the work accomplished by the 
splendid 3000-ton twin-screw pump dredger Brancker and her 
sister ship 9 B Crow, both Barrow productions. The total 
quantity of sand removed from the Mersey bar and channels since 
sand pumping was begun in 1890 to the 24th November, 1900, was 
58,930,940 tons. 

Passing from suction dredgers to other and longer established 
types, bucket-ladder dredgers, both stationary and itinerant, the 
author first referred to the work done by the bucket-ladder 
hopper dredger Waterloo at Southampton. During the years 
1893 to 1898, this vessel of 400 tons dredged from the Southampton 
docks and approaches in round figures 2,000,000 tons, at the 
average cost of 3°4d. per ton dredged and deposited. For the 
first and second years the cost per ton was 2°5d. and 2°91d. 
respectively. During that period there were no repairs to 
speak of. The distance to the site of deposit varied from 21 to 
23 miles. On the authority of one of the Southampton dock 
officials, it was owing greatly to the dredging operations of the 
Waterloo that his company was able to despatch large transports 
with the regularity of railway trains. 

Proceeding, the author dealt with modern bucket ladder 
dredgers, dividing these into two classes: (1) Bow and stern-well 
dredgers receiving the material raised by the buckets into one or 
more hopper compartments arranged on board; the majority of 
those dredgers being also arranged to load hopper barges moored 
alongside. (2) Stationary bucket ladder dredgers discharging the 
spoil into barges moored alongside, or into a receiver on board, and 
afterwards discharged on shore by means of centrifugal pumps and 
floating pipes for land reclamation. The author’s aim was simply 
to give descriptions of the most modern of these types of dredging 
machines, embodying in their design such improvements and 
arrangements as experience had taught his firm, and to give, 
where possible, the results of their working over more or less 
extended periods, As representative vessels he selected for descrip- 
tion the stern-well hopper dredgers La Puissante, Percy Sanderson, 
and St. Enoch; the ae hopper dredger William Price, and 
Mermaid ; and stationary or barge loading dredgers Michail 
Lissovsky, Lyster, and No. 367. These, and examples of sand 
~~ hopper dredgers—the Walrus and Kate—were ail illustrated 

y well finished diagrams, As the most, if not all, of these have 
been described—and several of them illustrated—in back issues of 
THE ENGINEER, we need not attempt to follow the author in his 
descriptions, which, however, were admirably full and lucid, the 
more or less distinctive features of each vessel being well brought 
out. Supplementing the description of several of the vessels, the 
author gave tabulated statements of work done over periods of 
years, costs, &c,, which, when incorporated in the Institution’s 
‘* Transactions,” should form a valuable series for reference, 
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PISTON, CORLISS, AND DOUBLE-BEAT VALVES. 





Tue following article is a translation of a dissertation on 
valve gears, delivered by M. Vanderstegen, managing director 
of the firm of Van den Kerchove, of Ghent, to La Société des 
Anciens Ingenieurs, Ghent. It will be remembered that 
we described and illustrated the valve gear of the firm in our 
impression for January 11th, 1901. M. Vanderstegen, it will be 
seen, sets forth the reasons why the Corliss and double-beat 
valves have been abandoned in favour of piston valves. This 
is very interesting, coming as it does from one of the most 
eminent makers of stationary engines in Europe. 

Among the numerous kinds of valve gear which have been 
applied to the steam engine by the inventors of upwards of a 
hundred years there are but very few which have been 
permanently adopted for large stationary prime movers. 

With a few exceptions, these valve gears may be divided 
into two distinct classes, the one including all valve gears of 
the Corliss type, the other double-beat or Sulzer valves. 

These two systems, quite different from each other, had 
already made their appearance in 1867 at the Paris 
Exhibition, and now, in the twentieth century, we still find 
them holding their own above all other valve gears. The 
ordinary D valve, which consumes so much steam, is 
gradually losing ground as steam pressure increases, and 
speed accelerates. The single piston valve, generally adopted 
for engines of high speed, is scarcely applicable to large 
economical prime movers, because of its entailing such a 
large proportion of cooling surfaces and waste spaces. 
Generally speaking, then, for large stationary engines the 
favours are divided between the Corliss and the Sulzer valve 
gears. This conclusion is not without interest. 

That after so many years of experience certain engineers 
should advocate the first, while others hold to the second 
shows that both of these valve gears have their own particular 
merits, depending partly on the purpose to which they are 
applied, partly upon workmanship, and not a little upon the 
customs of the country, according to the point of view taken. 
Strange and irrational as it is, custom, which should not be 
permitted to guide us in matters industrial, has had in 
America, England, and France great influence in favour of 
the Corliss engine, and for the Sulzer engine in Germany, 
Austria, and Italy. 

Starting from the fact that the Corliss or rotary slide valve 
and the Sulzer or lifting valve are equally in favour with 
steam users on account of the essential qualities of each, we 
have followed a definite course in creating a valve gear which 
shall realise in itself the advantages of both systems, and 
constructing an engine commendable from every point of 
view and applicable to all classes of work, and thereby 
answering, the requirements of all those interested. But 
before giving a description of the new valve gear, let us review 
the distinct and divers advantages of each of the two exist- 
ing systems which it is intended to combine in one. The 
efficiency of an engine, its economy in steam consumption, 
depends upon the proper closing of the valves, the suitable 
application of the steam jacket, so as to warm the induction 
ports, as well as the cylinder, and the reduction of the waste 
spaces and cooling surfaces. 

Without partiality, it may be said of the Corliss valve, when 
properly constructed, that it fits well on its seat and assures 
an hermetic and durable closing of the port, because the faces, 
constantly grinding upon each other, are kept in contact in 
spite of the wear. 

The double-beat valve, on the contrary, often, especially 
when the air cushion is badly adjusted, falls upon the seats, 
causing both a shock and a leakage, which increases daily 
until it is perceived by the large consumption of steam. But 
it is the lap which is the chief merit of the Corliss valve, and 
which renders it superior to the Sulzer valve; this lap gives 
it advantages so well known that it is scarcely necessary to 
repeat them, viz., perfect interception of the steam when 
closed, a quick opening and closing without any shock, the 
acceleration of speed taking place before the induction, and 
the cushioning after cutting off the steam. It has always 
been a delicate operation to regulate the air cushions of 
double-beat valves to suit a varying load, because the steam 
has to be quickly and completely intercepted without shock ; 
this is the weak point in valves of this kind, and in motors of 
a variable load, like those of central stations, where there are 
no accumulators, it is of great importance. The adjusting 
of the air cushions in the Corliss engine is, on account of 
this lap, easily accomplished, therefore the often incomplete, 
hesitating, or late closing in the case of the Sulzer valve, 
shown by the faulty expansion curve of the diagram, is not 
known in the Corliss. As regards the other points in Corliss 
engines which have the ports at the ends of the cylinder, 
the waste spaces and cooling surfaces are reduced to a 
minimum. 

The double-beat or Sulzer valves have, on the contrary, 
this advantage over the Corliss, that they are quite free from 
friction, which, especially at high pressures and tempera- 
tures, saves a lot of trouble, not to speak of danger ; although 
the perfect lubrication of Corliss valves up to a pressure of 
12 to 13 atmospheres, or a temperature of 250 deg. Cent., 
prevents any jamming, which might, however, take place at 
higher temperatures; in any case, the double-beat valve is 
more secure in this respect. 

The double- beat valve gear possesses another quality very 
agreeably apparent to steam users; the valve, being almost 
in equilibrium, and having but a short travel, requires but a 
very light gear to move it, and the mechanism appears to 
work without effort, whilst the more ponderous Corliss 
gear, with a more pronounced motion, has also greater 
momentum, and requires, for the same speed, more power to 
work it. All these considerations are of little importance if 
the efficiency is the same, but first impressions, caused by what 
strikes the eye, often guide the buyer in the choice of an 
engine. ‘ What the eye does not see, the heart does not 
grieve about.” 

How to combine all the good qualities of each of the two 
systems, economy of steam consumption, simplicity of con- 
struction, durability of the parts, combined with regularity of 
motion in an engine which requires but little attention to 
drive it, and that under all conditions which occur in practice, 
high or low pressure and temperatures, slow or accelerated 
speed, superheated or saturated steam, compound or triple 
expansion, or under a constant or variable load, is the pro- 
blem for which the following solution is given by the firm 
Vanden Kerchove. A separate balanced and packed piston- 
valve for each port—that is, one for each of the two induction 
ports, and one for each eduction port—these piston valves to 
work vertically in perforated bushes, pressed into the induction 
and eduction passages at the cylinder ends, and communicat- 
Me with them by the perforations on their entire circum- 
erence. 





The gear for working the valves resembling that of the 
Collman and Sulzer engines. The motion is taken from the 
crankshaft by a pair of mitre wheels to a longitudinal shaft 
provided with a separate excentric at each end of the cylinder. 
By examining this valve gear and comparing it with the Corliss 
and the Sulzer gear, the first thing that strikes one is the 
complete intercepting of the steam when the valve is closed, 
due tothe perfect roundness of the busbes and the well studied 
arrangement of the piston valves and their packing rings, 
requiring but aslight permanent internal pressure upon their 
whole circumference to make them steam-tight. The wear is 
reduced to a minimum ; no hammering of the valves upon their 
seats is to be feared, as in the case of the Sulzer valve ; nor can 
the bush become oval as it might in time become in the Corliss 
engine, as the piston valve works vertically. 

As regards the other conditions conducive to make an effec- 
tive steam engine, some of which are preferable to others, they 
might be applied singly or combined. 

They are these :—(1) Increase of initial pressure and (2) 
of the number of expansions; (3) reduction of waste spaces ; 
(4) and of cooling surfaces ; (5) improvement of the steam 
jacket ; (6) superheating the steam. : 

That the new engine embraces each and all of these 
improvements is a further proof of its superiority. 

The piston valve being in perfect equilibrium, which was 
not the case with the Corliss valve, nor even with the Sulzer, 
allows of the increase of the initial pressure, and therefore 
also of the number of expansions. The inconveniences of 
an imperfectly balanced valve are that, not only does it 
require more power to raise it, but after the escapement 
takes place, the conditions which solicit its falling being 
variable, they have more effect upon its closing. As long as 
the Corliss or the Sulzer engine is working with its full load 
the valve, when left free, is closed by the spring before any 
sensible fall of pressure takes place in the cylinder; but for 
a very early cut-off, on the contrary—for example when the 
engine runs without any load, with the steam valve full open 
—the expansion curve falls rapidly, on account of the small 
quantity of steam admitted, before the valve has time to 
close completely, and it becomes unbalanced, jams itself in 
the bush in the case of the Corliss, or comes down with a 
blow in the case of the Sulzer, the air cushion not being pre- 
pared for all emergencies. 

The piston valve overcomes these two difficulties, being 
balanced under all pressures ; it requires but little power to 
open it ; is closed perfectly well under all variations of load, 
these having no effect upon the spring. This is a very 
valuable quality for central stations especially, and for engines 
of accelerated speed in general. 

The clearance is reduced to 3 per cent., which compares 
favourably with the Sulzer engine, though it is true that in 
some Corliss engines clearances do not exceed 2 per cent. But 
this may be too far fetched in practice. If only the economy 
of consumption is considered, the waste spaces can never be 
small enough, as the compression at the end of the stroke 
only partially neutralises the loss, and in condensing engines 
and low-pressure cylinders of compound engines the com- 
pression is generally very imperfect. But beyond a certain 
limit the econcmy that can be obtained is less and less, 
whilst another inconvenience comes in the way, according as 
the cushion formed by the compression becomes weaker, 
the pressure begins more suddenly with the new steam, and 
the bearings have to be better fitted to avoid blows at the 
dead points. 

We find by experience that 3 per cent. waste spaces con- 
stitutes a good mean, and is enough to overcome the inertia 
of the moving parts in high-speed engines. 

As to the cooling surfaces—those which might condense the 
steam at its entrance into the cylinder—may be, without 
any inconvenience, reduced to a strict minimum, and the 
steam jacket might be so arranged as to bring the live steam 
in contact with them. Much steam may be saved by this 
means, and, without contradiction, in the last years won- 
derful improvements have been made in the utilisation of 
the heat. 

In consulting, it will be seen that in the new Van den Ker- 
chove engine the steam jacket is so arranged as to enclose 
the induction passages completely, and thereby obtain a very 
considerable economy of heat, being a decided advance com- 
pared with the Corliss or the Sulzer gear; and, lastly, the 
superheating of the steam can be applied here to the very 
limit that proper lubrication will allow of, because the lubri- 
cation is in every way facilitated by the short stroke of the 
piston valves, the slight pressure of the packing against the 
bushes, and by their vertical position, and brings it, in this 
respect at least, on an equal footing with the main piston. 
Whatever temperature it may be advantageous to adopt 
in the future, and whatever may be the success derived 
therefrom, it is certain that, coupled with these other 
advantages, it will give the most favourable results, 
and a type of valve-gear which conciliates and unites all the 
advantages will be preferable to all others. 

Economy of steam consumption, however, though very 
important, is not the only quality sought after ; success also 
depends, as we have seen in the case of the Sulzer engine, 
upon the simplicity, real or apparent, of the mechanism, even 
though it may be defective in other ways. The new piston- 
valve gear possesses also this simplicity, with this difference 
in its favour, that the cushioning does not require to be so 
carefully regulated. Not to speak of the eduction valves, 
which are simply balanced slide valves with a positive motion 
without cams or springs, the induction valves are opened by 
the excentric, and closed by the spring as quickly as the 
Corliss valves, thanks to the lap which permits them to attain 
a great speed during the admission of the steam and to retain 
it at the moment of cutting off. 

It is also due to the lap, as was mentioned before, that the 
cushion may be adjusted once for all. 

The reaction of the escapement upon the governor is at 
least as feeble as that in the Corliss; the speed is therefore 
quite as well regulated. 

Such are the principal qualities which distinguish the 
patent valve gear produced at Van den Kerchove’s workshops ; 
there are others which I have not spoken of, as they belong 
equally to the two other types to which we have made a com- 
parison, such as the drainage of the cylinder through the 
exhaust valve casing. 

Before concluding, let it be said that practical experience, 
which is better than all argument, because it demonstrates a 
theory by a fact, has exceeded all hopes, both in the trials as 
well as in the regular working of the engines, which is quiet 
and faultless. 

So many abortive attempts at valve-gears have been 
imagined and patented, that it would have been imprudent 
to assert beforehand that this invention would be more 
successful than many ingenious and more original ideas 
which have preceded it, and it was with caution, almost 





with defiance, that the experimental engine was submitted to 
numerous and severe trials. So convincing have been the 
results that it is the customers themselves who have alread 
obliged the makers to adopt this kind of valve gear for th, 
engine of the period. Whether one is too presumptuous in 
assigning it a place beside the Corliss ak the Sulzer, or 
whether they will give place to it, time will show, " 








CANADIAN IRON DEVELOPMENTS, 





FoLLow1nG upon the importation of Canadian pig iron 
into the United Kingdom from the new works at Sydney 
Cape Breton, come imports of iron ore from the same part of 
the world. The Dominion, as we have had occasion to point 
out in previous discussion of the Sydney enterprise, looks 
forward to the time—not far distant either—when she wil] 
rank with, or even before, Spain in supplying the ironmasters 
of England with their requirements of high grade ore; and 
Canada has this advantage, that she is only now com. 
mencing seriously to develop her extensive resources of iron 
whereas Spain is being rapidly despoiled of all the good grade 
hematite of the Bilbao district. Tne peninsula is nearer than 
Canada, but the advantage does not count for much in the 
circumstances. Ore can be obtained more cheaply in the 
particular Canadian mines which are at present being drawn 
upon; and, while there is an uncounted quantity of lower 
grade stuff yet to be worked in Spain, it can be of little use 
so far as Scotland is concerned—and it is to Scotland that 
the Canadian ore has hitherto gone—because the ironmasters 
there burn raw coal, and consequently find difficulty in 
smelting the ore. Down to the present 35,000 tons of Canadian 
ore have been landed at Clyde ports, in addition to regular 
consignments of Canadian pig iron. The ore total is not 
great, to be sure, and it may be that experience will scarcely 
justify the expectations entertained of a big trade in it; but 
there is no sufficient reason for supposing that it will nor, 
and it should be a cause of satisfaction to British ironmasti rs 
to know that there is in Canada an almost untapped source of 
su 2ply of ore upon which they can rely when more accessible 
sources prove unequal to the demands upon them. With 
freights about the normal, there is room for profitable importa- 
tions—9s. is about the present figure—and on this basis we 
hear of several steamers which have been chartered to load 
Canadian ore for December and January. There certainly 
does not appear to be much margin, but then the cost 
of putting the ore on board at Bell Island is almost pheno- 
menally small. The first 120,000 tons of ore mined and 
delivered at Sydney are said on authcrity to have cost only 
1-62 dol. per ton, delivered by hand, and it was stated at the 
time that when the machinery for unloading was finished, 
this would be reduced to 1°25 dol. By delivering direct to 
the ocean-going steamer at Bell Island, which is on the east 
coast of Newfoundland, the figure is lowered still further. 

The question arises: Is Canada equal to any large supply 
of ore to the United Kingdom? 1t undoubtedly possesses 
great and widely-spread resources. It is estimated that there 
are 28,000,000 tons of ore available on Bell Island alone, with- 
out following the seams under the sea. The “ Statistical 
Year-book”’ of Canada furnishes much information concern- 
ing the distribution of iron ores throughout the country. 
Nova Scotia boasts of some of the richest ores yet discovered, 
and in boundless abundance too. Limestone for the Sydney 
works costs 60 cents per ton, and the province possesses coal 
beds capable of yielding 7,000,000,000 tons. Moreover, the 
iron ore, the coal, and the flux lie in close contiguity to each 
other, and are within a comparatively short distance from 
fine ship harbours. Magnetic ores are found in several 
counties of Ontario. In the region west of Lake Superior, 
the same province has a country rich in iron ore. In the 
province of Quebec there are valuable deposits of magnetic 
ore. Hematite ores are found in all parts of Canada, and a 
year or two ago large deposits of chromic iron were found in 
Coleraine, a province of Quebec. The ore averages over 50 per 
cent. of metal, is easily mined, and finds a ready market in 
the United States. 

Since the establishment of the Dominion Coal and Steel 
Company’s plant at Sydney, Cape Breton, capital has been 
attracted for the erection of similar works, although on a 
smaller scale, in other parts of Canada, and with conditions 
very much in its favour, a big Canadian iron and steel 
industry should only be a matter of a few years. The movement 
is being helped by the bounties granted by the Dominion 
Government on the production of iron and steel in the 
country. The bounty payments will draw a big sum out of 
the Dominion exchequer. The total amount of money given 
by the Government for this purpose was £56,000 in 1898-9 
and £62,500 in 1899-1900. The largest sum paid to any single 
producer was £27,500, which was received by the Nova Scotia 
Steel Company in the latter year. Rates of bounty are 
12s. 6d. per ton on pig iron produced from Canadian ore and 
8s. 4d. per ton on that produced from foreign ore, and 12s. 6d. 
per ton on puddled bar iron and steel ingots made from 
Canadian pig iron. In a circular recently issued by the 
Dominion Iron and Steel Company, it is stated that if the 
production from the company’s works be as estimated, viz., 
300,000 tons of pig iron per annum, and 60,000 tons of steel 
blooms in 1901, and thereafter 400,000 tons of iron and steel 
per annum, the amounts to be received by the company 
under the bounty arrangement will be £174,000 in 1901 and 
£415,000 in 1902, decreasing then slightly year by year owing 
to the reduction of the bounty, to £45,000 in 1907. 

Fears have been expressed that owing to the considerable 
number of new blast furnaces and iron and steel works being 
established as a consequence of this substantial encourage- 
ment, the bounties offered will shortly become a greater 
burden than the country can stand. But this is to assume 
too much, and anyway it seems probable that the money will 
be well spent if it aids in the firm establishment of a big iron 
and steel industry. After all, the commitment is only for a 
a short term of years, growing easier year by year, and 
success must mean immeasurably more to the country than 
the money value of the bounty. It has always been much 
easier, we know, to build works than to make them pay when 
built, and no system of Government bounties has yet been 
devised which creates the conditions the lack of which it is 
sought to offset by artificial stimulation of business enter- 
prise. In a country which shows a rapid increase of popula- 
tion, and which has a wealth of natural resources temporarily 
neglected by reason of the fact that the capital needed for 
their development is lacking or cannot be spared from the 
distribution industries, which are the first to be organised, 
substantial Government encouragement is sometimes ulti- 
mately profitable in a high degree, and this is what the 
Dominion bounties promise to be. 
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HORIZONTAL DRILLING AND BORING 
MACHINE. 


We illustrate herewith a Gardner horizontal drilling and 
poring machine, recently completed by the Atlas Engineering 
Company, of Levenshulme, Manchester. The table is 32in. 
by 5din., and has a longitudinal travel of 46in., and a 
traverse of 40in. The spindle is 4in. diameter. It has a 
feed of 30in., which can, by resetting, be doubled. The 
cone pulley takes a 4in. belt, and has steps 9in., 12in., 15in., | 


and 16in. diameter. The spindle has automatic feed for | 





any intermediate speed desired, and in this respect differs 
from the ordinary shaft governor. The object of the differ- 
ential speeds is to give the centrifugal pumps their highest 
efficiency speeds working under different heads. 

The whole dock is operated from two central positions, one 
on each side wall. In the valve houses are grouped signal 
levers, by means of which all the different valves can be 
operated from this point. Each valve house is in direct com- 
munication with the engine house by means of speaking 
tubes, so that the dock master can manipulate every valve, 
both water and steam, for mancuvring the lock without 

quitting his station. 
he actual mooring of 








the dock will be by four 
chain cables of the stud 
link pattern, to which 
will be attached mush- 
room anchors. These 
will be handled by heavy 
capstans connected to 
powerful ‘vinches, and 
placed on the top deck of 
the side walls. The 
lock will also be at- 
tached to shore steel 
columns by two steel 
lattice booms, articu- 
lated in all directions, 
the lock being free to 
rise and fall with the 
river, which issubject to 
frequent severe freshets, 








BORING AND ORILLING MACHINE 


drilling and boring with quick return. The feeds arranged 
for are 4, 8, 16, 32, 64, and 128. These feeds are obtained 
by the use of differential gear, and change from one to 
another can be made without stopping the machine. Pro- 
vision is made for reversing them. The weight of the 
machine is about 74 tons. There is also a self-acting cross 
feed for milling, with automatic knock-out. The knee 
bracket is 6ft. Sin. long, and has a vertical movement 
with power gearing of 18in. 








FLOATING DOCK FOR THE MISSISSIPPI. 


Tur floating dry dock built for the United States Govern- 
ment by the Marine Department of the Maryland Steel 
Company at Sparrow's Point, Md., to be stationed at the 
naval station at Algiers, La., on the Mississippi River, has 
been under construction for about eighteen months, and is 
the largest dock of its kind in the world. It was designed by | 
Messrs. Clark and Stanfield, of Westminster, and, according 
to Government specifications, will be capable of lifting a ship 
of 15,000 tons to a height of 2ft. above the water, or of 
sustaining a vessel of 18,000 tons with the dock awash. _ Its 
general dimensions are as follows :—Length over all, 525ft. ; 
breadth over all, 126ft. 2,7,in.; breadth between walls, 100ft. ; 
depth over sills, 28ft.; depth of pontoons, 17ft. Gin. ; height 
of keel blocks, 4ft. ; maximum draught, 50ft. ; number of pon- 
toons, three ; length of middle pontoon, 242ft.; length of end 
pontoons, 141ft. gin.; length of walls, 395ft. jin.; width of 
walls, 12ft. 1din.; clearance of walls and pontoons, 2ft. ; 
freeboard of walls, 28ft.—on sills, 4ft. 9in.; number of keel 
blocks, 209; weight of dock, 6122 tons. 

The pontoons, as will be noted, are of different sizes and | 
form, the centre one is 240ft. and rectangular in shape, 
but the two terminal pontoons have a parallel body for 
about 80ft. of their length, the remainder being finished off 
in the form of a blunt nose or bow. For a length of 110ft. 
these end pontoons are buoyant, and the remaining length, 
forming the point proper, is formed by a series of plate and 
lattice girders of strong construction. Each pontoon has 
three longitudinal bulkheads, the two outer ones being water- 
tight, whilst the middle one is designedly left with small 
openings. This central longitudinal bulkhead, is intercostal 
between the transverse bulkheads, having two vertical plates 
connected to the first and second intermediate frame by 
angles. These longitudinal frames are placed 2ft. 6in. apart, 
and are of a girder design, each frame calculated to withstand | 
a strain of from 40 to 65 tons load per foot. This construc- 
tion is carried throughout the entire central portion of all 
the pontoons, covering the area for the required stability for 
carrying the heaviest battleship now built. ’Thwartship bulk- 
heads are introduced every 10ft., every fifth and sixth being 
water-tight. The deck floor of the pontoon is carried up 8ft. 
in the shape of altars, to give increased stability. 

Keel blocks will be placed on keel sills 2ft. apart, and bilge 
block sills running athwartship every 4ft. These are extended | 
every 16ft. for the entire width on both sides of the keel block | 
sills, and provided with adjustable sliding bilge blocks with | 
racks. Side walls are constructed with five transverse bulk- | 
heads and frames, and provided with two gangway openings | 
on each side. These walls are connected to the pontoons by 
steel castings with fish-plates, and secured together by taper | 
pins and bolts. 

The specifications require that a vessel can be docked in 
three and a-half hours from the time she enters. This in- 
cludes mooring, pumping, and lifting operations. The 
pumping machinery is placed in the side walls, and at the 
bottom of each wall are placed four centrifugal pumps on a 
main drain. The pumps are of the horizontal type, with 
branch pipes leading through all the different water-tight 
compartments. Each pair of pumps is driven by a vertical 
compound engine, fixed in the central and upper portion of 
the side wall. Steam is supplied by an installation of Babcock 
and Wilcox water-tube boilers, and one boiler is provided for 
each engine. The steam pipes are so arranged that either 
engine can take steam from either boiler ; each boiler, engine, 
and pump is therefore duplicated in each wall, so that if only 
one boiler, engine, and pump remain at work, the whole dock 
can still be lifted. A complete ‘washing-down” service is 
installed in each wall, worked by independent pumps of the 
Worthington type. 

he main pumps are connected by vertical shafting and 
paper to the engines. These are furnished with automatic 
4 -wheel governors of special design, that not only regulate 
z engine and maintain a determined speed by automatically 
b enging the cut-off as the steam pressure or load may vary, 
py bo Vary the rate of revolutions at will, from a minimum 
th to a maximum of 300 revolutions, without stopping 

€ engine, The governor regulates at either extreme or at 








sometimes rising 20ft. 
above sea level. This 
connection will at the 
same time allow the 
dock to be swung in 
shore out of the strongest current, which occasionally 
attains a speed as high as six miles an hour. The 
side walls are provided with flying gangways, which are 
placed at the bow end of the dock, and hinged so as to 
swing together. These will be fitted with a platform and hand- 
railing, thus providing a means of passing from one side wall 
to the other. There are also on the inside of the side walls 
convenient ladders and stairways to reach the upper and 
intermediate deck from the deck of the pontoons. Each 
gangway deck and opening is provided with light swinging 
hand cranes for handling material from off-shore connection 
or from lighters. On the top of the walls there will also be 
placed auxiliary winches, fairleads, and all the necessary 
appliances for handling lines for docking vessels. 

One of the most interesting features of the dock was its 
transfer from the works of the Maryland Steel Company at 
Sparrows Point to Algiers, La., its permanent location. This 
necessitated a tow of nearly 2000 miles down Chesapeake Bay, 
along the Atlantic coast to the southern point of Florida, 
thence across the Gulf of Mexico, and up the Mississippi 
River. Several months ago the engineers connected with the 
Maryland Steel Company began planning the best method of 
taking the huge structure to the dock site, for the contract 
with the Government calls for its delivery as well as construc- 
tion. It was decided to use one of the steamships engaged in 
pulling coal barges along the Atlantic coast between the South 
and New England ports. Several of these vessels are built to 
carry from 1000 to 2000 tons of cargo, and tow a series of 
three or four barges carrying 10,000 to 12,000 tons additional. 
The Orion, one of the largest of this type of vessels, was 
selected, with the sea-going tow-boat Taurus as an auxiliary. 
The Taurus has engines representing over 1000 horse-power, 


| and is as large as a “tramp” steamship of the smaller class. 


She was loaded with 1500 tons of coal for fuel and ballast, 
and at the time she was attached to the dock drew 20ft. of 
water, giving her great stability. To make the connection 
between the steamer and the dock a special cable was formed, 
composed of two manila hawsers, each 5in. in diameter, 
twisted about each other. On the Orion the end of the 
cable was attached toa wire rope revolving on the drum 
of a steam towing machine. The dock end of the cable 
terminated in an immense steel ring, to which was bolted the 
anchor chain of the dock, forming what sailors call a bridle. 
In order to prevent the chain or rope from being cut in 
two by chafing, a false front of wooden beams was 
constructed across the bow. The Taurus was placed 
in front of the Orion, and connected to the latter by a line 
about 400ft. in length, her power being used not only for tow- 


| ing, but also to assist in keeping the steamer and dock in a 


straight line. In stormy weather the Taurus was detached, 
and connected with the rear of the dock by a hawser, where 


| she acted as a sort of rudder for the structure, keeping it 


head to sea, while the Orion was depended upon to 
overcome the checking force of the waves. 

Several illustrations of this dock are given on page 580. 
The first is a view taken from the port side on November Ist, 
1900. The second is a view taken from the gangway, the 
third is an end view of the dock, and the fourth shows it 
being towed to its destination. 








YORKSHIRE COLLEGE ENGINEERING SOCIETY, LEEDS.—Mr. Wilson, 
of the Brush Electrical Engineering Company, Limited, Lough- 
borough, a former student of the College, delivered a lecture before 
the above Society on Monday, November 25th, taking for his 
subject the ‘‘ Development and Utilisation of Electric Power for 
Traction.” Dealing first with direct-current systems, he pointed out 
the methods of generation and transmission of power from the 
station to the cars, and especially noted the system of series- 
parallel control. He then described the alternating-current 
systems and their modes of working. The lecture was fully 
illustrated by slides of the various plant in use, and at its close an 
animated discussion took place, the proceedings terminating with a 
hearty vote of thanks to Mr. Wilson. 

THE SocteTY OF MoDEL ENGINEERS.—At the Memorial Hall, 
Farringdon-street, E.C., on Saturday evening, November 30th, the 
third annual conversazione of the Society of Model Engineers was 
held. A very good programme was provided. There were lectures 
by Mr. W. J. Tennant, A.M.I. Mech. E, on ‘‘ Perpetual Motion,” 
and by Mr, T. C, Hepworth on “Shipwrecks and Shipraising.” 
Two short concerts were held at istered and one of Edison’s best 
and largest concert phonographs gave selections. The chief feature, 
however, was, of course, the exhibition of engineering models and 
electrical apparatus. Several models were working by compressed 
air, and some miniature locomotives were running on the model 
railway track which has been specially built for the purpose, whilst 
several electrical devices were shown in operation. Or the whole 
a very pleasant evening was spent, and well illustrated the sphere 
of lifein which the Society of Model Engineers strives to make 
itself useful. Particulars of meetings and visits to places of 
engineering interest, which are arranged to take place at intervals 
during the year, may be obtained from the hon. secretary of the 
Society, Mr, H. Greenly, 4, Bond-street, Holdford-square, W.C. 





SUPERHEATED STEAM.* 


It often occurs that a mechanical improvement attracts more or 
less wide attention for a time and then falls into disuse, even to the 
point of being almost forgotten, because of some apparently insur- 
mountable obstacle, to be taken up again at a later date when the 
conditions governing its use appear to be more favourable. 

This seems to be especially true with the subject of superheated 
steam, by which we mean the practice of raising steam, immediately 
after its generation in the boiler, to a temperature considerably in 
excess of the saturation point, without greatly increasing its 
pressure, for the purpose of working it in a steam engine in this 
condition. 

Considerable attention was given to this subject as far back as 
the year 1850, when we find numerous reports of engine tests which 
show most remarkable gains, ranging from 30 to 40 per cent., of 
work done with a given amount of superheated steam over the 
same weight of steam at a temperature corresponding toits pressure. 
These early experiments seem to have been practically confined to 
marine practice, possibly because this was the most active field for 
developing the steam engine at that time, and some idea of the 
thoroughness of the investigation is obtained from the accounts of 
long voyages, covering several thousand miles, of which records 
were kept of the amount of coal burned when the engines were 
worked with superheated steam, and of corresponding voyages 
using steam without superheating. 

In this first volume of researches Chief Engineer Isherwood dis- 
cusses this matter quite carefully, and draws the general conclusion 
that, while great economy is doubtless to be obtained by using 
superheated steam in engines, the extra bulk and weight of the 
apparatus required to produce the superheat, the vulnerability of 
the same to destruction, but more especially the bad effects of 
superheated steam on the interior working parts of the cylinders 
and valves of the engines, chiefly due to the destruction of the 
lubricating oils before they have had a chance to perform their work, 
constituted real difficulties which rendered the use of superheated 
steam at that time undesirable. In spite of this carefully con- 
sidered condemnation and Isherwood’s apparent attempt to dismiss 
the subject as being the wrong line to pursue in steam engine de- 
velopment, the question of superheating seems to have continued 
to attract wide attention. The saving in the coal bill was tou 
great to be ignored, and engine constructors and owners were 
tempted by the reduction in operating expenses to take the risk of 
inefficient lubrication and the other attendant difficulties, and so 
much progress was evidently made that we find in Isherwood’s 
second volume of ‘‘ Experimental Researches,” issued only two 
years later, even more attention devoted to superheating than 
before, and with quite different conclusions. In fact, superheating 
is distinctly recommended, and the statement made that the 
average gain in work done of about 33 per cent. may be counted 
— He recommends the steam to be superheated not more than 
135 deg. Fah., and suggests 100 deg. as an average which it is safe 
to assume, because cf the inability of the oil to stand a higher tem- 
perature without destruction. 

The primitive form of the engine, the inefficient insulating 
covering, and the low pressure used at that time were conditions 
which undoubtedly lent themselves to making the use of super- 
heated steam exceedingly advantageous, and the difficulties of 
lubrication, packing of stuffing-boxes, &c., must have been found 
to be very great in order to cause this practice to be discontinued 
for so long a time, as it undoubtedly was. At the same time, the 
compounding of steam cylinders, the introduction of condensers, 
the improvement in valve gear and general construction, the 
increase of steam pressures, and other radical improvements, were 
so rapidly brought into general use that the amount of work 
done per unit of steam was raised to a higher point than ever 
before, in spite of the drawbacks of moist steam. 

As the superheater was lost sight of, the improvements 
which were being adopted in other directions were of such a 
nature as to diminish its importance. Let us examine these 
improvements to the steam engine. Have they in any way inter- 
fered with it as a user of superheated steam?! On the contrary, 
we find the steam engine of the present day much more suited 
to the use of superheated steam than formerly. We now have 
mineral oils which will stand high temperatures without disin- 
tegration ; we have stuffing-boxes packed with metallic packing ; 
we have cylinders and steam pipes covered with a much more 
efficient insulating material; we have the wearing surfaces of 
cylinders and pistons machined to a nicety, and the interior sur- 
faces often highly polished ; we have improved forms of balanced 
and steam-tight valves; and these, with our present searching 
after every device to make the engine more economical, seem to 
open a field for the superheater to an almost unlimited degree. 

In Europe we find much encouragement in this belief. We 
Americans have characteristically developed the line following 
the path of least resistance, practically ignoring the question 
which had seemed to be set aside. Europeans, however, par- 
ticularly on the Continent, also true to their characteristics, seem 
to have been plodding along in the direction which they knew to 
be meritorious, gradually working out the problems, and slowly 
overcoming the obstacles, until we now find them in a state very 
much in advance of ourselves. 

In this matter great credit is due to that able Alsatian engineer, 
G. A. Hirn, and to his successor, Emil Schwoerer, and also to the 
German engineer, W. Schmidt, for keeping this subject alive. 
We find them with records of several thousand successful 
installations of large and small plants, and European engineers 
educated up to a point where no economical steam plant is 
seriously contemplated without including the superheater. Most 
of the records of these tests show a saving in steam and fuel 
ranging from 6 to over 20 per cent. 

What is the reason for the increased efficiency of steam when 
superheated? Rankine discusses the question in his work on the 
steam engine. 

(1) We raise the temperature at which the steam receives its 
heat, and so increase its efficiency without producing a dangerous 
pressure. According to the law of efficiency of thermodynamic 
engines, the heat transformed into mechanical energy bears the 
ratio to the whole beat received by the fluid as the range of tem- 
peratures is to the absolute temperature at which the heat is 
received, as follows: 

T, - Ts 


T, + 461°2° 
The more heat supplied per unit of volume of steam to the 
engine the more work can be obtained from the engine, and the 
increase of pressure having a practical limit, this extra heat is to be 
obtained by superheating the steam. 

(2) The diminished density of the steam employed to do the 
work lessens the back pressure, or, as commonly expressed, 
improves the vacuum. This also applies to the air and vapour 
which are carried with the steam and further expanded by the in- 
creased heat, and are consequently contracted to a much less 
volume when chilled by striking the cooling surface of the con- 
denser ; thus the air pump has less work to do, 

(3) The prevention of condensation during expansion without 
the use of steam jackets, and in a much more effective manner. 
This is the most important advantage to be attached to the use of 
superheated steam. Steam jackets are wasteful and inefficient 
when applying heat to the engine. Inefficient because the con- 
tact is only with the steam immediately adjacent to the walls of 
the cylinder, with probably little effect being derived by the steam 
in contact with the piston and in the interior of the cylinder out 
of reach of the radiation from the walls ; wasteful because of the 
full effect of heating the exhaust steam after it has done its work 
in the cylinder during the waning stages of expansion and through- 
out the exhausting stroke. This is particularly true of engines 








* A paper by Mr. E. H. Foster, presented at the Milwaukee meeting, 
May, 1901, of the American Society of Mechanical Engineers. 
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which have a pause at the end of the stroke, which pause always 
finds the cylinder full of steam which has completed its work in the 
cylinder and is ready to be exhausted. . Ample evidence of the 


apparatus are greatly in its favour, With well assured-circulation, 
a comparatively low temperature of hot gases, and especially where 
a moderate degree of superheating is required, good results should 
be hia? a 





truth of this statement is found in the high ratio of water cond 
in the jackets of direct-acting pumping engines to the amount of 
steam used in the cylinders. 

The use of superheated steam is bound to have an important 
effect on the question of jacketing cylinders. If the superheating 
is sufficient to carry the steam through the engine to the point of 
final exhaust without reaching the saturation limit, there is evidently 
no use for steam jackets. This, however, necessitates the careful 
covering of the cylinder walls and steam passages to prevent as 
much radiation as possible, and the logical development of this 
question would seem to be to abandon the low-pressure jacket first, 
and follow by giving up the intermediate, and, finally, the high- 
pressure jackets, and substitute for these ample intermediate re- 
heaters between the cylinders, so proportioned that each cylinder 
would exhaust its steam at a point just sufficiently above 
the temperature due to the pressure to ensure the absence of 
any condensation. 

The use of perfectly dry steam and the elimination of condensed 
water would seem a very practical advantage of superheating. 
Water is a disturbing element in steam engines and pipes at all 
times. It increases the friction of the wearing surfaces, interferes 
with the lubrication, and chokes up the discharge ; it produces un- 
equal strains in the metal, due to different temperatures, and often 
gives leaks ct joints which remain perfectly tight under dry 
steam. Dripping at stuffing-boxes is also avoided in this way. 

It has always been difficult to determine the actual amount of 
moisture which is contained in steam ; some light is thrown on the 
subject by the use of superheated steam. For instance, at a 
working pressure of 125 lb. 1 per cent. moisture would represent 
about 20 deg. of superheat. We find under the best conditions of 
properly proportioned steam pipes, and well covered, a loss of } to 
4 deg. Fah. of superheat per foot of steam pipe. It would not be 
out of reason to assume that with the ordinary large and 
indifferently covered steam pipe the loss would reach even as much 
as 1 deg. Fah. for every foot of pipe ; consequently, a pipe 100ft. 
long might lose 100 deg. of superheat, corresponding to 5 per cent. 
of moisture in the steam, provided the steam was dry on leaving 
the boiler. Even assuming 4 deg. lost per foot, we should have a 
condensation of 24 per cent. in a steam pipe of this length. 

As the friction for superheated steam is much less than for 
saturated steam in passing, there is not so much loss in ports and 
passages, and the size of the pipes may be considerably reduced. 
The tendency in this country has been to use steam pipes which 
are much too large. Good practice with superheated steam recom- 
mends that the velocity should not be less than 100ft. per second 
passing from the boiler to the engine. Of course, this means 
ample steam receivers in proximity to the engine, and a very good 
plan would be to have these receivers fitted with re-heating tubes 
containing steam which is being circulated through the superheater, 
or else a portion of the hot furnace gases diverted from their course 
for this purpose, and returning again to the boiler flue by means of 
an induced draught. 

Having once evaporated water into steam at an expense of 1000 
or 1100 heat units, why allow it to condense and drop over 800 of 
the heat units before doing its work, and rush forward more steam 
to take the place of that which is lost, instead of supplying the 
necessary heat for the re-evaporation, thus saving the heat origin- 
ally expended / 

As to the present effect of superheated steam on lubricating oils 
and stutfing-box packings, it may be said that the present practice 
provides, and in fact already demands, oil and packing which will] 
easily withstand these conditions, Mineral oils have supplanted the 
old vegetable oils and animal fats which were formerly used with 
machinery, and metallic steam packings have been universally 
adopted. Both of these were necessitated by the temperatures 
due to the steam pressures in the vicinity of 150 lb. to the square 
inch, which is now common practice; hence, we already 
have the way thoroughly paved for the introduction of superheated 
steam. 

We have mentioned European practice in this direction. There 
we find no prominent central station designed without providing 
for superheated steam ; engine builders make guarantees contin- 
gent upon it, giving an advantage averaging about 12 per cent. in 
pounds of steam per horse-power based upon the steam being 
superheated. The range of temperatures has resolved itself into 
recommending the use of steam at between 500 and 600 deg. Fah. 
(sood practice abroad may be said to lie in the vicinity of 570 deg. 
Experimenters have observed that steam expands more rapidly 
during the first 20 deg. of superheating than when further raised 
in temperature ; consequently the first effects are proportionately 
more beneficial. 

The methed of constructing the superheater naturally presents 
the most important aspect of the situation after deciding that the 
results are beneficial and desirable. 

Dismissing the subject of superheating by means of wire 
drawing as being inefficient and impracticable, the methods resolve 
themselves into a system of tubes or pipes, through which the 
steam is passed after leaving ths boiler on its way to the engine ; 
these pipes being subjected to the hot furnace gases, either in con- 
nection with the steam boiler itself or in a seperate setting having 
a fire of its own. In large plants it is usual and even more 
desirable to set the superheater by itself, and it is placed along- 
side of the boiler as a continuation of the battery, with fronts 
and setting similar to the boilers, and fired in the regular manner 
as the boilers, The fact that the results are found to justify 
such an addition to the plant is the best testimony in favour of 
——. 

fuch rivalry exists between the use of cast iron and wrought 
iron tubes for superheaters, and there seem to be well-defined 
governing conditions in different instances where either one or the 
other is found the more desirable. For general use, however, the 
author unquestionably leans towards the cast iron construction, 
believing that it greater durability, and because of the 
greater mass of heated metal which serves to maintain;the tempera- 
ture of the steam at amore even point, regardless of not being so 
much affected by the working of the fire. For example, when the 
fire door is open the blast of cold air taken in hasa chilling effect on 
the superheater, and is much more pronounced if the tubes are of 
light wrought iron construction than if they are constructed of cast 
iron with a corresponding thickness. 

The same objections which are raised to the use of cast iroa in 
boiler construction cannot apply to superheaters. The presence of 
water in a boiler gives rise to unequal temperatures, which produce 
severe internal strains in the metal, whereas a superheater 
contains no water, and the comparatively even temperature of the 
steam relieves the metal of all strains except those due to the 
bursting pressure. 

The cast iron superheaters which the author inspected had 
great strength and durability ; some of them had been in use for 
six years without giving the slightest trouble or showing signs of 
deterioration. 

The point of application of this type to the boiler varies with the 
construction of the latter. For instance, the most favourable 
location on a Babcock and Wilcox boiler is immediately over the 
tubes and under the shell ; the same is also true of a Heine boiler ; 
but at the same time a good arrangement may be made in either 
of these types by placing the superheater back of the bridge wall 
and underneath the tubes. In the independently fired boiler of the 
marine type the superheater may be placed in the main flue or 
at the back of the boiler where the gases are turned up to enter 
the tubes. In an ordinary return tubular boiler the flue at the 
back, immediately at the entrance to the tubes, is a very appro- 
priate place for the superheater, as on account of the high 
temperature at that point the heating surface may be distributed 
with great efficiency. 

The wrought iron construction for superheaters undoubtedly has 
its useful field, The lightness and compactness of this form of 





The Babcock and Wilcox Company makes a simple and ingeniously 
arranged superheater of this type consisting of two cast iron 
headers set parallel and adjacent to each other, with openings 
facing in the same direction, The headers are joined by 
rows of l}in. wrought return bends, which extend out into the hot 


ases, 
. This arrangement is well adapted to the popular form of the 
Babcock and Wilcox boiler and efficiently utilises the triangular 
space between the horizontal drum and the tubes, 

Aside from its application to steam — where the engine is in 
close proximity to the boiler the superheater has an immense field 
asarelay agent. In large plants where steam is conducted from 
one central boiler plant to other buildings, often at a considerable 
distance, a superheater with a comparatively small gas, oil, or coke 
fire may be placed at the far end of the pipe and add enough heat 
to the steam not only to evaporate all the moisture produced by 
loss of heat in transit, but to raise the temperature to such a degree 
of superheat as to increase its efficiency in the engines as before 
mentioned. 

A large plant of this sort was inspected by the author in a 
steel works and rolling millat Rothe Erde, Germany. In this case 
there were fifty Cornish boilers, aggregating 54,000 square feet of 
heating surface. Superheaters are fitted to each boiler in the side 
flues, while three independently fired superheaters are placed at the 
termination of a steam pipe 1000ft. long leading from a battery of 
twenty-four Cornish boilers. 

Oil is burned in these works as fuel, and the officers of the 
company stated that the superheaters had been in use since 1896, 
without giving the slightest trouble, and that repeated tests had 
shown a saving in fuel at the former plant of from 17 to 20 per cent., 
while in spite of the long steam pipe and numerous branches 
the latter installation shows an increase in economy of from 10 to 
13 per cent. 

In this plant and many others, all types of slide valve and 
Corliss and poppet valve engines were found working with 
superheated steam, and we were unable to secure any testimony of 
a derogatory nature to the practice, or which would suggest the 
necessity of providing any special means for lubricating under such 
conditions, : 

As to the actual results which may be promised to any 
prospective user of superheated steam, we shall content ourselves 
with the statement that this depends entirely upon the surrounding 
conditions. That some benefit may be derived is without question. 
It is a remarkable fact that throughout all the mass of evidence 
which has been accumulated during many years one result seems 
to be universal, however vague or incomplete the recorded 
data—superheating always results in a considerable economy of 
steam used. 

After all, a conclusion of this sort is about all which could be 
expected from a mass of reports, from widely different sources, of 
tests made according to no common standard. In such cases the 
data are bound to be incomplete, but not altogether without value 
on this account. If we find such important items as the tempera- 
ture of the fire, rate of combustion, temperature of escaping 
gases, efficiency of boiler, amount of draft, &c., omitted, these tests 
may be regarded of less value from a scientific point of view, or as 
an aid to the constructor, yet we are glad to have them for the 
assistance which they give us in forming an opinion of the general 
subject. 

We feel convinced that much improvement in steam-engine 
economy may be obtained by using superheated steam, evenin the 
highest class of engines of the present day. 

We believe the superheating of steam will give the triple- 
expansion engine somewhat ofa setback. We have records of tests 
under which a compound engine with superheated steam has given 
better results, under similar conditions of work, than a triple ex- 
pansion. 

The arguments bearing on this case would be too lengthy to 
mention here, but it will be readily admitted that with the use of 
superheated steam some of the reasons for the multiplication of 
steam cylinders disappear. 

We expect to see an indicated horse-power easily developed with 
10 lb. of steam per hour in a compound engine, and already have 
records of 10°12 lb. for an indicated horse-power per hour on an 
800 horse-power compound Corliss engine in Europe. 

The effect in fuel saved is not necessarily in the same proportion 
to that of steam saved by employing superheaters. Many tests 
show a larger proportion of fuel saved than of steam, while in others 
these relations are reversed, 

The superheater virtually adds to the heating surface of the 
boiler. It may truthfully be claimed to utilise this surface more 
efficiently. Ina well-proportioned plant where the waste gases are 
rejected at a low temperature, the net gain by superheating will 
obviously be less than in a plant where available heat is allowed to 
find its way tothe chimney. We are always sure of some improve- 
ment, but each case must be considered by itself in determining 
the amount. 

The author was able to gather much information on this subject 
while in Europe, and has collected many reports of tests. He has 
had opportunities of making only two such tests personally. The 
results of one of these were given to this Society at a recent 
meeting.* 








CATALOGUES. 


J. E. HOPKINSON AND CoMPANY, Limited, Para Rubber Works, 
West Drayton.—Price list C-of tires fitted with Williams’ patent 
detachable and adjustable band fastenings for all classes of car- 
riages. 

FALK, STADELMANN AND Company, Limited, Farringdon-road, 
London. Edition No. 127 of ‘catalogue of electric telephones, 
electro medical apparatus and accessories.—This is a supplement 
to bell catalogue, edition 112. 

DEAN BrorHeErs, Steam Pump Works, Indianopolis, Ind., U.S.A. 
—Illustrated pamphlet describing the ‘‘ Economic ” vertical double- 
acting air pump and jet condenser, an independent apparatus for 
condensing engines. 

British THomsoN-HovustoN Company, Limited, Rugby and 
London.—Pamphlet No. 114, superseding No. 42, issued in January, 
1900. Magnetic blow-out series parallel controllers, types K and L, 
for electric cars and locomotives. 

Lupwic Lozwe aND Company, Limited, Farringdon-road, 
London.—From this firm we have received copies of three little 
pamphlets, A,B,C. The first is entitled “‘ Chucking,” the second 
‘* Notes on Foundry Practice,” and the third “ Limit Gauges.” 
Although these are in reality catalogues and serve to introduce this 
firms’ manufactures the method of arrang t of the tents is 
such that an engineer picking up such a work is induced to read 
on and becomes interested. If catalogues usually offered greater 
temptations to pick them up we are sure they would be more 
effective advertising media. 


T. W. BroapBENt, Victoria Electrical Works, East-parade, 
Huddersfield.—We have received particulars and photographs of 
Broadbent and Brooke’s new patent switch, which has a new and 
improved method of making contact. The plugs on the cross bar 
are slit across, so that when contact is made by closing the switch 
the plugs are forced into sockets, instead of the usual sliding con- 
tacts. The sockets are slit across in four places, so that the plugs 
—which are slightly taper—expand the sockets at the top half, 
making a sure and perfect contact, The lever and double spring 
method is used for ensuring a very quick break. 











*“ Pumping Engine Test with Superheated Steam.” E. H. Foster, vol. 
xxi., page 778, No. 853. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Oorrespondent.) 

A FAIRLY satisfactory tone characterises business in the Midland 
iron and steel and engineering trades. Some uncertainty exists in 
one or two departments, but, generally speaking, there is q 
moderately cheerful feeling, and trade seems likely to be tolerab| 
steady up totheclose of the a A disposition to try to place rsa, 
orders, in view of possible further rises in values, was observable on 
‘Change in Birmingham to-day—Thursday. Sellers were, however 
in most instances by no means eager to conclude any such 
negotiations, pointing to the high price of fuel and to the maintep. 
ance of ironworkers’ wages as causes which keep productive 
costs at a high level, and which seem likely to continue in forcg 
up to the close of the year. The declaration of the average 
selling price for September and October at 1s. above the 
former return sufficiently indicates the circumstance that an 
improvement has of late been taking place, both in regard to selling 
prices and demand, and although the forward movement is no; 
sufficient under the sliding scale to occasion any alteration in 
ironworkers’ wages, yet the advance in the price, and also 
the fact that the out-turn of the twelve selected firms js 
better than before, is not lost upon the trade, the result being 
to strengthen the feeling of confidence which has lately begun 
to set in. The certificate showed that the average selling 
price was £6 18s, 0°88d. The remuneration for puddling re. 
mains unaltered at 8s. 6d. per ton, with millmen’s wages jn 
proportion. The wages of blast furnacemen also remain unchanged 
until after the first “‘ making-up "day in February next. ‘The total 
output of iron was 29,310 tons, or an increase of 4984 tons. Bars 
represented a production of 19,524 tons, at anaverage of £6 18s, Sid; 
angles and tees 1198 tons, at an average of £6 14s. 14d.; plates and 
sheets 1891 tons, at £717s. 6d.; and hoops, strips, and miscel- 
laneous iron 6695 tons, at £6 11s. 3id. 

A steady time of activity at the works and of moderate sustained 
demand is now looked forward to, and the consequence is that with 
one or two exceptions trade may be said to be in a more healthy 
state than at any time since the year opened. 

On ’Change to-day the message of the United States President 
to Congress was commented upon, and it seems generally accept- 
able to the manufacturers of this district, who are practically 
interested in transatlantic commercial policy. The expressions 
of the President in favour of a more liberal policy in dealing with 
foreign nations were commended, as also was his intention of 
making great American trade trusts doing an inter-State business 
amenable to Government control. It is felt here in the Midlands 
that the operations of metal combines are not likely under such 
restrictions to be as mischievous to English trade as they otherwise 
might be. 

‘The engineering demand for steel continues large, and producers 
are able to maintain values at a level more satisfactory to themselves 
than for some time past. Bessemer billets are quoted £5 to £5 is,; 
best Siemens, £5 5s. to £5 10s.; mild steel bars, £6 15s. to £7 5s,; 
plates, £7 to £7 10s.; girders and angles, £6 to £6 5s, 

Large consignments of steel bars from Germany have been 
received in the Black Country during the last two or three weeks, 
and they have realised an average price of about £4 10s. to £4 lis, 
per ton. This is 9s, to 10s. below the price ruling for steel bars of 
South Staffordshire make, and it is self-evident that the German 
bars are being sold under cost price. The explanation given is 
that certain banking firms in Berlin have advanced large sums of 
money to German steel makers on the security of their stock, and 
the financial panic prevailing in the Fatherland just now has led the 
banks in question to enforce realisation. If this is correct the influx 
of steel will soon be over. It has been a boon to local sheet steel- 
makers, owing to the difficulty they have experienced in obtaining 
supplies of English raw material, 

Machinery castings being just now in large out-turn the demand 
for foundry pig iron is considerable, and prices, both for that 
description and for forge sorts, are in sellers’ favour. Northamp- 
ton pigs are quoted 5ls, 6d. to 523, 6d.; Derbyshires, 52s. 6d. to 
533.; Lincolns, 53s, 6d. to 54s.; for Staffordshire cold blast for best 
work 95s, to 100s. is asked, with a good demand. 

It was recently announced that Sir Walter Peace, Agent-\‘eneral 
for Natal, contemplated the placing of considerable contracts for 
railway rolling stock for the Colony. It is now believed that the 
whole of the contracts have been let to firms in the Birmingham 
district. The Birmingham Railway Carriage and Wagon Company 
have secared the order for third-class carriages, while the first and 
second-class carriages are to be made by the Oldbury Carriage and 
Wagon Company. There are also some special corridor trains 
required, and these have been ordered from Brown, Marshalls and 
Co., the Britannia Works, Birmingham. 

Satisfactory progress is being made with the new electric pump- 
ing scheme for the Tipton district of the South Staffordshire Mines 
Drainage Commissioners. The engineer to the Tipton district has 
supplied the engineer of the Midland Electric Corporation for 
Power Distribution with particulars, showing the cost of raising 
water at the large pumping engines, so that the company might 
see at what price electricity would have to be supplied to compete 
with steam. In the same area the new courses to the proposed 
electric pump sites have been extended at Moseley Hole, Herbert's 
Park, Darlaston, James Bridge, and Summerhill, 












NOTES FROM LANCASHIRE. 


(From our own Correspondents.) 

Manchester.—Generally throughout the engineering trades of 
this district the position remains paniey unchanged, Amongst 
machine-tool makers, only a comparatively small weight of new 
work is being secured, and although some of the principal firms are 
well engaged for the present, a continued general slackening off is 
noticeable. The situation in some branches of the cotton trade 
would seem to be improving, and this may ultimately have its effect 
upon textile machinists, but most of the establishments are still 
very short of work. Boilermakers are, as a rule, well supplied 
with orders; some firms are, however, not in so satisfactory a 
position with regard to securing new work, Electrical engineers 
and Jocomotive and railway carriage and wagon builders remain 
generally much as last reported, but in colliery wagons only a 
limited weight of new orders is just now coming forward. 

Only a very unsatisfactory dragging sort of business continues the 
general report on the iron market here, and the position all through 
is one which tends to discourage any returning confidence with re- 
gard tothe immediate future. A disconcerting feature of the market 
is that while makers of most brands of pig iron are short of supplies, 
and stocks all round are low, there is a continued weakening in 
prices, and spezulative operators are very low forward sellers. As 
I have previously pointed out, the chief depressing factor in the 
market has been the persistent downward move in Middlesbrough 
iron. This, as anticipated in my last week’s notes, has had its 
effect upon Lincolnshire brands, with which it has recently been 
coming into very keen competition, and which it has been replacing 
in some quarters, owing to the scarcity of Lincolnshire and the 
relatively lower price of Middlesbrough. 

On Friday last a meeting of the Lincolnshire makers was held 
to consider their position with regard to prices, and in face of the 
increasing competition of Middlesbrough, and perhaps also owing 
to the fact that the furnaces have lately been turning out larger 
quantities of foundry numbers, it was decided to reduce list basis 
rates 1s, per ton un No, 3, and 6d. on No, 4 foundry qualities, 
bringing quotations for delivery equal to Machester to 50s. No. 4, 
and 50s. $a. No. 3 foundry. ‘This reduction, however, does not 
mean that there are at all any plentiful “ee of Lincolnshire 
iron on the market, some makers being stil! short to meet full 
deliveries on account of the orders they have on their books. 
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The giving way in Lincolnshire has not affected makers’ quota- 
tions for other local and district brands, Lancashire makers still 
i ut 57s. 6d., less 24; and Derbyshire, which continues 

asking abo , 
extremely difficult to get, cannot be quoted under 56s. 6d. to 
57s, 6d. net, delivered Manchester. Lincolnshire makers have not 
reduced their forge quotations, as Middlesbrough does not enter 
into competition with this particular quality, and delivered War- 
rington, their minimum list rates remain at 50s. 2d. net, with Lan- 
cashire forge quoted 51s. 6d., less 2, and users still find a difficulty 
in obtaining supplies sufficient to cover their full requirements, 

For Middlesbrough foundry iron the full quotations can now 
scarcely be given more than 523. 4d. net for special brands, with 
ordinary G.ALLB,’s obtainable at about 51s, 6d., and special named 
brands sold for delivery over the first three months of next year at 
as low as 51s, 44. net by rail Manchester. A considerable margin 
exists in quotations for Scotch brands, Eglinton being readily 
obtainable at about 57s. 6d. net, whilst Glengarnock, which is 
searce, is firm, at about 59s, 6d. as the minimum for delivery Man- 
chester docks. : 

No further arrivals of Canadian iron are reported, and of 
American iron there is nothing as yet coming forward. 

In the finished iron trade new business is being given out only 
in very moderate weight, and makers who, a month or so back, 
were fairly well booked, are now completing orders much more 
rapidly than they are being replaced. The consequence is that 
prices are easing down from recent quotations, and it is quite 
exceptional where anything above the minimum basis of £6 10s. is 
now being got for Lancashire bars, with makers outside the 
Association in some cases sellers at quite 2s, 6d. less, North 
Staffordshire bars remain on the basis of £6 15s. delivered. Sheets 
show less firmness, with £8 5s. to £8 10s. representing about the 
full average price, and hoops are unchanged, the list basis remain- 
ing £7 2s. 6d. random to £7 7s. 6d. special cut lengths, delivered 
here, and 2s, 6d. less for shipment. 

The position in the steel trade shows a gradual weakening. For 
hematites makers’ list quotations are little more than nominal, as 
there are sellers in the open market at about 67s. 6d. to 68s., less 
2}, for No. 3 foundry, delivered Manchester. Local-made billets 
remain at £4 15s. Warrington, and £4 16s, 3d., Manchester, net. 
Steel bars are to be bought from about £6 10s. to £6 12s, 6d. per 
ton. Common steel plates range from about £6 12s. 6d. to £6 15s.; 
while the association basis for steel boiler plates remains at £7 10s., 
less 24, but practically nothing doing at this figure, outside sellers 
offering at £7 5s., without, however, tempting buyers. 

An exceptionally large noiseless pinion for a big pumping plant bas 
been recently constructed by the Buffoline Noiseless Gear Company, 
of Manchester. It is 2ft. 6in. in diameter by 5in. wide, has 47 
teeth, Zin. circular pitch, and will transmit 120 brake horse-power. 

H. B. Barlow and Co., of the Cornbrook Works, Manchester, 
have brought out a special form of raw hide gear, which is coming 
largely into use for silent driving at high speeds in connection 
with electric motors. This gear is made of a compressed raw hide 
blank, with a metal centre bush keyed in position. The teeth are 
machine cut after the centre bush has been fixed, and a mild steel 
flange is fitted on each side of the raw hide up to the tops of the 
teeth. The firm, I may add, make raw hide gears for transmitting 
up to 100 brake horse-power. 

In the coal trade the oper generally remains satisfactory ; it 
can, however, scarcely said there is any actual pressure of 
demand, A steady business is coming forward which is keeping 
the pits on full time, but it is exceptional where the output is not 
sufficient to meet requirements, and no great quantity is just now 
being filled up out of stock. The return of milder weather has 
during the past week had its effect on the demand for house-fire 
coals, but as collieries have no difficulty in moving away all they 
are raising, prices are strong at full rates, and a spell of severe 
weather would no doubt tend to very soon stiffen the market, 
although it is questionable whether it would bring about any 
general advance in quoted list rates, 

For steam and forge coals not more than a fairly good demand 
is reported, and the outlook in the iron trade and other manu- 
facturing industries does not encourage anticipations of increasing 
requirements. So long, however, as there is a tolerably active 
demand for common house-fire consumption, and for gas-making 
purposes, this wil] tend to keep any large surplus supplies off the 
market and maintain prices, which remain fairly firm for inland 
sales on the basis o fabout 93, to 93. 6d. for good qualities of steam 
and forge coal at the pit. 

With respect to engine fuel the improvement recorded recently 
is being generally maintained, and rather more inquiry would seem 
to be coming forward, mainly owing to increasing requirements 
during the winter for mill purposes. This improved position, how- 
ever, has not been sufficient to bring about any general actual 
advance on list rates, which was being talked of in some quarters, 
but it has had the effect of levelling up prices where they had 
previously been cut rather low, and 7s. to 7s. 6d. may now be taken 
as about the minimum quotations for the better qualities of 
Lancashire slack, with some special sorts perhaps fetching in excep- 
tional cases 7s, 9d. to 8s. per ton. In the better descriptions 
of Lancashire slack there is an absence of any surplus offering on 
the market, the production at some of the collieries being short to 
meet requirements, and here and there continued filling up out of 
stock goes on to meet requirements. 

Of the inferior sorts of slack, however, there are still plentiful 
supplies offering, and prices scarcely show much improvement, 
5s, 6d. to 6s, remaining the average quotations at the pit, whilst 
large contracts for the commoner sorts of slack are being taken at 
much below these figures, 

_The situation with respect to engine fuel in outside competing 
districts, such as Derbyshire and Staffordshire, remains, how- 
ever, very unsatisfactory, and there are large quantities of slack 
under load in the Derbyshire district which could be bought at 
prices ranging from 2s, to 4s. per ton at the pit, whilst in Staf- 
fordshire there is an easing down in prices, with a tendency to 
contract forward at a substantial reduction on current rates. In 
the Yorkshire district, however, slack is perhaps maintaining a 
firmer tone than of late. 

For shipment not more than a moderate sort of business is 
reported, with prices remaining without quotable change, 10s. 3d. 
to 10s. 6d. representing about average figures for good qualities of 
steam coal, delivered Mersey ports, 

A steady business comes forward in the coke trade, and at a 
pon of Lancashire manufacturers, held last week, reports 
generally were of a satisfactory character. Although perhaps in 
some instances scarcely the full average number of ovens is at 
present in operation, makers stated they were moving off their 
production fairly well, and the situation generally was such as to 
warrant list rates being maintained at recent quotations, averag- 
ing 22s, to 24s. best foundry cokes, and 14s, to 15s. best washed 
furnace cokes at the ovens, 

Barrow.—The hematite pig iron trade is in a somewhat remark- 
able position, Owing to ip eres influences, whether of a com- 
mercial or of a speculative character, warrant iron has dropped 3s. 
in value during the past month, and is now at 56s. 6d. net cash 
sellers, 14d. less buyers, with no business doing, while makers 
maintain considerable firmness at 60s. 6d. to 63s. per ton net 
f.0,.b, for mixed Bessemer numbers, the price at which iron has 
stood for fully four months, Makers have a large number of 
orders on hand, and are therefore independent of the fluctuations 
of the market. Stocks of warrant iron stand at 16,931 tons, 
same as last week, being a decrease since the beginning of the 
year of 5679 tons, There are 38 furnaces in blast, compared with 
37 in the corresponding week of last year. The Lonsdale Hema- 
tite Company, at Whitehaven, are ss a furnace out of blast, 
but another will probably go into biast if the demand for iron 
early in the year justifies it. 

@ iron ore business in the district is very quiet. There is a 
good demand for best sorts, but a very poor demand for low-grade 
ores, Prices are steady at 12s, per ton net at mines, 15s, 6d, being 





the price of Spanish ores delivered at West Coast ports. The 
demand for the latter is well maintained. 

Steel makers are well off for orders, but there is not so strong a 
tone on the market as was the fact a short time ago. Yet makers 
can look three months ahead in most of their departments, and it 
is probable from present appearance that before that time renewed 
activity will be experienced. There is, however, the fact of a 
growing competition from Germany and America to face. It is 
evident if British makers are to hold their own they must pull 
down cost so as to be able to quote cheaply. 

Shipbuilders are less actively employed than has been the fact 
for many years past. There is said to be good prospects of new 
orders, but fewer men are being employed in the shipbuilding 
department than for years past, 

Coal and coke are in quieter demand, but prices are firm. 
Deliveries of coal are not in all cases up to the needs of consumers. 

During the é prs week the shipments have been fairly good. Of 
iron 9945, and steel 13,940 tons were exported, as compared with 
7280 tons of iron and 12,551 tons of steel, an increase in iron of 
2665 tons, and in steel an increase of 1389 tons. Tbis year the 
shipments represent 324,445 tons of iron and 378,913 tons of steel, 
a decline in iron of 265,574 tons, and 427,075 tons of steel, as com- 
pared with 590,019 tons of iron, and in steel an increase of 48,162 
tons, 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


ReEvokts from the South Yorkshire coalfield and from a consider- 
able portion of West Yorkshire, as well as of North Derbyshire 
and Notts, show that there are practically no accumulations at the 
collieries. This causes the trade to remain steady, there being a 
market for all that is brought to bank. Locally, several ruptures 
at important collieries have diminished the output, with the result 
that other pits have experienced unusual pressure. The principal 
difficulty at present is in regard to the matter of timbering, which 
has caused over 5000 miners to be out on strike for over five weeks, 

House coal is again in somewhat better demand, merchants 
advising their customers to provide against the Christmas holidays. 
A steady business has been done with London as well as with the 
Eastern Counties. In one or two instances a slight advance was 
obtained on December 2nd, but there does not appear to have been 
very general hardening of values. Barnsley house is still quoted 
12s, to 12s, 6d. per ton, although 6d. per ton more is occasionally 
obtained. Best Silkstones readily fetch from 13s, to 14s. per ton. 

In steam coal the railway companies are ordering somewhat 
more freely, owing to the disturbances at several collieries causing 
them to provide against possible contingencies, For the inland 
trade the good demand already reported is maintained. South 
Yorkshire collieries receive a large share of the trade with the 
Humber ports, but, on the whole, that trade is not equal to 
expectations, A number of the railway contracts expire on 
December 31st, and there has been some talk of an advance of 
6d. per ton for the supplies under the new contracts. A statement 
has appeared to the effect that steam coalowners had decided to 
demand 9s. 6d. per ton for hards during the half-year commencing 
January lst; this statement is altogether inaccurate. In fact, 
several important contracts have already been made on the basis 
of former contracts, 9s. per ton, and this is certain to be the quota- 
tion for locomotive fuel under the new contracts, although this 
class of coal occasionally fetches from 6d. to ls, per ton more in 
the open market. Barnsley hards are now quoted 93. 6d. to 10s. 
per ton, and even 10s, 6d. has been made in several instances, 

As usual at this period of the year, gas coal is in brisk request, 
more particularly in the higher qualities, for which more money can 

Engine fuel is also in better demand, nuts making 9s. 6d. 
to 10s. 6d. per ton, screened slack from 6s. per ton, pit slack at 
irregular prices. No change is reported in coke. 

The unsatisfactory ccndition of business in the heavy establish- 
ments at the East End is having the usual effect upon the rolling 
mills, tilts, and forges. In several of the mills night shifts are not 
now worked, while at others two days are knocked off the week’s 
employment. There is reluctance both in the heavy industries 
pr in the lighter departments affected by them to dismiss work- 
men, and every effort is being made to meet the reduction by 
making short time general. That has been found impossible in 
several instances, A large number of men are now out of work, 
and unless some change for the better comes, and that quickly, the 
ranks of the unemployed will be considerably augmented. At one 
of the large works employment is being steadily reduced in the 
armour- making department, and nothing is done from Friday night 
to Monday. The melting furnaces and rolling mills used in armour 
plate production are practically idle, and all the work now in hand 
in the finishing shops could soon be completed ; but it is being 
made to last as long as possible, with the object of retaining the 
skilled workmen in view of better times, At the other armour- 
making establishments the staffs have been reduced. 

An extraordinary feature of Sheffield trade at present is that 
certain classes of basic steel from the Continent, supposed to be of 
Belgian make, is actually being used in Sheffield steel works, where 
it is delivered at 203. a ton less than it can be obtained in Sheffield. 
There has been of late a very fair demand for spring steel to be 
worked up in springs for the Indian State Railways and similar 
markets, but this business also shows signs of weakeni In the 
majority of instances the collapse in the steel trade is due to the 
falling-off in the German market, where the business is not one- 
fourth what it was a short time ago. 

One of the largest of our South Yorkshire iron companies held 
its annual meeting on the 29th instant. The chairman made 
special reference to the position of affairs last * pen as compared 
with what now prevailed. The directors, he said, were astonished 
at the downward course of things in the early part of the financial 
year. Prices of everything they turned out dropped as quickly as 
they had risen, and although they got considerable relief in regard 
to the material used—pig iron, coal, &c.—yet the saving effected 
in that way by no means compensated them for the fall in prices of 
the ffmished articles. The directors hoped that the next turn 
would be in an upward direction, although there were no indica- 
tions at the present time to encourage that hope. 

Iron prices, delivered at Sheffield, are now as follows :—West 
Coast hematites, 703. per ton; Kast Coast, 66s. to 67s. per ton, 
both subject to 24 per cent, discount ; forge iron, 47s, 6d. per ton 
net. 

A statement appeared in a recent issue of a daily paper 
to the effect that John Brown and Co., Limited, ‘‘were 
said to be desirous of selling their Clydebank Ship- 
building and Engineering Works.” It was further stated 
that William Beardmore and Co., of Glasgow, had been 
negotiating for the purchase of Clydebank. On inquiry at the head- 
quarters of Brown and Co., Atlas Steel and Ironworks, 
Sheffield, on December 4th, we were informed that there was not 
an atom of foundation for both statements, and authorised to con- 
tradict them. 

In nearly all branches of the lighter trades the work doing is 
exceedingly light. The tool trade in its varied departments is 
exceptionally slack. This remark applies not merely to 
anvils, vices, heavy hammers, and goods of similar description, but 
also to the lighter tools required by the mason, bricklaying, and 
carpentry trades. A season trade which is less to be depended 
upon from year to year is that in skates, At one time this was in 
the hands of the joiners’ tool makers. They latterly found it 
scarcely worth lcoking after, and of recent years it has been con- 
fined to a few manufacturers who have this season large stocks 
upon their shelves caused by the mild winters with which the 
country has been favoured. A few days of hard frost, however, 
would alter all this, and soon clear away the accumulations of several 
seasons, 












NORTH OF ENGLAND. 
(From our own Correspondent.) 

Desrite the more favourable reports that continue to come to 
hand with respect to the present — and the prospects of the 
iron and associated industries of the United States, the market for 
iron and steel in the North of England is without doubt very un- 
satisfactory, and traders are generally ‘‘down in the dumps.” In 
the face of declining prices and the slackest time of the year, buying 
is quite restricted, and among consumers there is naturally a dis- 
position to delay arranging contracts for next year’s supplies. Tho 
tendency of prices is much more downward than upwards, and 
buyers are not likely to be losers by waiting till the new year has 
been entered upon. Second holders of pig iron are not now dis- 
posed to keep it over the winter, and it would appear that the 
longer they hold it the less they will get for it ; therefore they are 
pressing sales somewhat strongly, and this weakens the market. 
There can Le no doubt that they will be considerable losers by sell- 
ing now, but they believe they will lose more if they wait. 

The prices of Cleveland pig iron have not been so low for several 
years as they are at present, and what renders the situation more 
difficult for the ironmasters is that they canrot bring down the 
cost of production at the same rate as the decrease in selling prices, 
because the value of materials is maintained, and in some cases 
increased. Coke, for instance, is as dear as it has been at any 
time this year, and to-day is relatively a good deal higher than 
Cleveland pig iron. The makers of this, with No. 3 at 43s. 3d. 
per ton, should be able to get medium qualities of coke at 14s, 
per ton delivered at their furnaces, but they have to pay not less 
than 16s. 9d., and even at such a comparatively high price as this 
the coke manufacturers are indifferent about making it, because 
they can sell coking coal to better advantage when 10s. 6d. to 
10s. 9d. per ton can be got for it. The supply of coke under 
these circumstances falls short of requirements. 

The difference between Cleveland and Scotch warrants continues 
to increase, and this week the latter have been 13s, 6d. per ton 
dearer than the former, or thrice the usual difference, whereas 
only last year Cleveland warrants were the dearer. Naturally, 
with such a wide difference, Scotch consumers are buying Cleve- 
land iron freely, and shipments of the latter to Grangemouth this 
year have been the heaviest on record, and to some extent make 
up for the loss of business with the German market. This year 
Cleveland has sent only 248,370 tons of pig iron to Germany, 
against 536,626 tons last year, or considerably less than half, 
while the deliveries to Scotland rose from 222,438 tons last year 
to 395,371 tons this year, an increase at the rate of 77 per cent. 
One reason why Cleveland iron is so much cheaper than Scotch is 
that while the stock of the former is increasing that of Scotch is 
decreasing, and at the end of November Cleveland held 137,500 tons 
in the public warrant stores, while Scotland had only 57,600 tons. 
Almost invariably in years past Scotland has held much more iron 
than Cleveland. 

Another very unusual feature is that makers of Cleveland pig 
iron are now realising more money for their grey forge quality than 
for No. 3, whereas last year the former was 4s, cheaper than the 
latter, and the normal difference is ls. It is a circumstance of rare 
occurrence to find the commoner realising more than the higher 
quality, but while there is an ample supply of No. 3 forthcoming, 
the production of grey forge falls considerably short of the require- 
ments, and consumers are sometimes in great straits, and mills have 
even to stand for want of it. Grey forge pig iron could this week 
be more readily sold at 43s. 6d. than No. 3 at 433. 3d. Some of 
the latter was sold at 43s. 14d., but nothing below the figure named 
above would be accepted for grey forge. Such a dearth of the 
latter has seldom been experienced. For mottled and white iron 
the demand is somewhat slow, and 43s, is accepted for the former, 
with 42s, 9d. for the latter. 

With respect to hematite pig iron, it may be said that at last the 
firmness on the market has given way, and a less favourable report is 
forthcoming than for along time past. Makers were able for 
weeks to keep the price of M. Nos. 1 at 60s. per ton, but an increase 
in the production and stock of iron on the West Coast has weak- 
ened the market both there and here, and East Coast hematite pig 
iron has fallen to 593. per ton. Spiegeleisen is firm at 87s. 6d. per 


ton. Rubio ore is as strong as everat 15s. 9d. per ton delivered at 
wharf in this district. Imports are not equal to those of last 
year. 


At the Normanby Ironworks, Middlesbrough, an electric hoist is 
being erected to convey the materials to the top of the new 
furnaces recently blown in there. It is the first of its kind in the 
district. The new furnace is working very satisfactorily, and has 
produced over 1100 tons of hematite pig iron per week. Bolckow, 
Vaughan and Co., are making arrangements at their Eston Steel 
Works, Middlesbrough, to substitute electricity for steam as a 
motive power for a considerable proportion of their machinery. 
They are spending nearly £70,000 on this newdeparture. Electricity 
has for some time been largely used as a motive power for the 
machinery at Dormer, Long and Co.’s Britannia and West Marsh . 
Steel Works, Middlesbrough, and has been found very enonomical. 

Pig iron shipments from the Cleveland district in November 
were not satisfactory, for they only reached 79,566 tons—10,231 
tons less than in October, and 2476 tons less than in November, 
1900. Ascompared with the prosperous time in November, 1899, 
the decrease was 32,730 tons, or 30 per cent. ‘The deliveries to 
oversea ports were little more than half those of November last 
year—33,930 tons as compared with 59,531 tons in November, i900, 
and 73,895 tons in November, 1899. The falling-off is even more 
conclusively shown when it is stated that in one month last year 
over 100,000 tons were sent oversea. Germany last month had 
only 11,022 tons, as compared with 36,805 tons in November last 
year, and the decreases both to Belgium and France were large. 
On the other hand, the coastwise shipments were larger than they 
have been in November for some years, on account of so much having 
to go to Scotland—45,636 tons were shipped, against 22,691 tons in 
November last year. 

This year’s exports of pig iron have been the poorest reported 
since 1895, and the deliveries oversea have been smallerthan in any 
year since 1894. The latter have only been 475,655 tons, against 
779,153 tons last year, and 795,375 tons in 1899. 

Prices of manufactured iron and steel are fairly well maintained, 
because no one is badly off for work, and the keen German com- 
petition now reported has no influence here at present, though 
German plates and angles are offered at several shillings per ton 
less than local manufacturers will accept. For steel ship plates £6 
is quoted ; iron ship plates have been reduced to £6 12s. 6d.; steel 
ship angles are at £5 15s.; iron ship angles at £6; common iron 
bars at £6 5s., all less 24 per cent. f.o.t. Heavy steel rails are at 
£5 10s. net at works, A better inquiry for cast iron railway chairs 
is reported, especially on Indian accounts, and the price is firm at 
£3 10s. net at works, 

The notices of the steel makers at the Weardale Steel, Coal, 
and Iron Company’s works at Tudhoe expired on Saturday last, 
and over 1000 men were thrown out of employment. For the 
present the two blast furnaces are kept in operation, also two 
small iron mills, the latter till the large stock of scrap at the 
works is used up. It is not yet known what will follow this 
step; but it is believed that the works will be removed to 
Middlesbrough, where the facilities for carrying on the manu- 
facture of plates are so much better than an inland place. 

Some three years ago Sir Theodore Fry and Co., Rise Carr 
Rolling Mills, amen, acquired the Spennymoor Ironworks, 
which had been established by M. Coulson and Co., but which 
for some time had been standing idle. They were re-started 
some eighteen months ago, and have since been working regu- 
larly. It is now decided to remove them to Rise Carr Works at 
Darlington, where also a considerable amount of new plant is 


being put down. 
Dorman, Long and Co., Limited, 


At the annual meeting of an, 
Britannia and West Marsh Steel Works, Middlesbrough, the 
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chairman gave some important information relative to the pro- 
gress at the new steel works at Port Clarence, where steel is 
made from Cleveland iron by the open-hearth process, which 
gives as good results as the steel made from hematite iron. It 
was stated that over 50,000 tons of ingots had been made at 
Clarence Works, which had been rolled into steel of various 
shapes and sizes at Messrs. Dorman’s Britannia Works with 
uniformly satisfactory results, In the course of a few months the 
mill that is being erected at Clarence will be ready to start, 
when the ingots would be rolled there direct into finished steel 
bars. In the last financial year Dorman, Long and Co. turned out 
about 30,000 tons of bridge and constructional work, and executed 
contracts of considerable importance. The chairman spoke some- 
what hopefully of the future, for while he warned the shareholders 
that they could not expect to get such dividends as they had 
been receiving, the company had a very fair order-book, and 
stock orders sufticient to keep them in full work came in every 
day. The prices had, however, fallen heavily without a corre- 
sponding reduction in cost, and prospects were not as bright as 
they were a year ago. 

The prospects for shipbuilders cannot now be regarded as en- 
couraging, and very few orders are’ being booked. The number 
of vessels laid up increases every week. This week on the Tyne 
there are about twenty vessels, of 40,000 tons in the aggregate, 
which are laid up. 

The coal trade is very active ; in fact, the demand is so heavy 
that it cannot be fully met, and consumers are beginning to make 
contracts for next year. They find the coalowners will not take 
less than is quoted for early delivery. For steam coals lls. 6d. 
to 1ls. 9d. per ton f.o.b. must be paid ; for gas coals 12s. 6d. to 
12s. 9d. f.o.b. Bast coke is strong at 183. f.o.b., and furnace 
coke average quality 16s. 9d. delivered at Middlesbrough fur- 
naces. The executive of the Durham Miners’ Association has 
addressed to the men a strong remonstrance on the subject of 
their losing so much time. The higher the wages the less regu- 
larly the men work. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THERE has been a fair business in most departments of the iron 
trade, but the trade as a whole does not appear to be gathering in 
strength. It is not likely that much ak business will come for- 
ward this side of the holidays. 

The pig iron market has been quiet, but a large quantity of 
Cleveland iron has changed hand, although there has been only a 
poor inquiry for immediate delivery. Dealers have been selling 
large quantities of this iron for delivery several months hence, 
from which it may be inferred that they are pretty confident that 
prices are likely to decline. 

In Scotch warrants there has been comparatively little doing, 
but it is considered not unlikely that withdrawals may take place 
from store owing to the prices of store iron being in favour of the 
consumer. Scotch warrants have sold at 55s. 8d. to 55s, 9d. cash, 
and about 54s, one month. Business has been done in Cleveland 
warrants from 42s. 104d. to 423. 7d. cash, 42s. 104d. eight days, 
and 423. 1ld. to 42s. 8d. one month. There has been almost 
nothing doing in Cleveland hematite, warrants being very scarce. 

There has been a slightly easier tendency in the prices of Scotch 
makers’ pigs. Govan, No. 1, is not quoted; No. 3 is quoted at 
Glasgow, 53s. 6d.; Carnbroe, No. 1, 56s. 6d.; No, 3, 52s. 6d.; 
Clyde, No. 1, 663.; No. 3, 56s.; Calder, No. 1, not quoted ; No. 3, 
57s.; Gartsherrie, No. 1, 66s. 6d.; No. 3, 56s, 6d.; Summerlee, 
No. 1, 70s.; No. 3, 58s.; Langloan, No. 1, 70s.; No. 3, 593.; 
Coltness, No. 1, 71s.; No. 3, 58s.; Glengarnock, at Ardrossan, 
No, 1, 65s.; No. 3, 55s.; Eglinton, at Ardrossan or Troon, No. 1, 
56s.; No. 3, 533. 6d.; Dalmellington, at Ayr, No. 1, 56s. 6d.; 
No, 3, 54s.; Shotts, at Leith, No. 1, 693. 6d.; No. 3, 57s. 6d.; 
Carron, at Grangemouth, No. 1, 67s. 6d.; No. 3, 57s. 6d. per 
ton. 


Scotch hematite pigs are a shade easier in price, merchants now 
quoting 63s. per ton for delivery in railway trucks at the West of 
Scotland steel works. 

The shipments of pig iron from Scottish ports in the past week 
were small, amounting to only 3548 tons, compared with 5381 in the 
corresponding week of last year. The total shipments since the 
beginning of the year are 244,470 tons, showing a decrease of 60,874 
tons compared with those of the same period of last year. The 
arrivals of Middlesbrough pigs at Grangemouth were 10,567 tons, 
being 8240 more than in the corresponding week, and there is a 
total increase in these imports since January Ist of no less than 
161,007 tons. 

The finished iron trade has been steady, with a fair business, the 
prices obtained being unsatisfactory, taking into account the cost 
of production. The accountant under the Scottish Manufactured 
Iron Trade Conciliation and Arbitration Board certifies, after 
examination of the employers’ books, that the average realised 
net price of manufactured iron at the works during September 
and October was £6 3s. 3°4d. per ton. In accordance with the 
sliding scale this price does not make any change in workmen’s 
wages, which remain the same during the next two months. 

The steel trade is at the moment fairly well employed, but the 
demand for vessels has fallen off to such an extent that it is feared 
there must come a time of depression as far as shipbuilding steel 
is concerned, and it need hardly be said that this market furnishes 
a large proportion of the employment of the works, The new ship- 
building contracts placed on the Clyde in the course of November 
have been quite inconsiderable, and in the present greatly de- 
presssed state of the freight market there is really no encourage- 
ment for owners to order vessels, 

In the foundry trades there appears to be a fair measure of 
employment, and the founders are at present among the larger 
purchasers of the raw material. 

Since last report one furnace has been changed from hematite to 
the production of ordinary iron at Govan, and another at Gart- 
sherrie Ironworks, and there are now 47 making hematite, 34 
ordinary, and 2 basic iron, the.total of 83 thus blowing in Scotland 
comparing with 81 at this time last year. 

There has been considerable activity in the coal trade in the past 
week. An effort has been made to raise prices to the manufactur- 
ing consumers. This proposal is naturally unpopular, and if it is 
carried out the advance is not likely to be in operation very 
long, because the present spurt in demand is believed to be only 
what is usual in anticipation of the holidays. The shipments of 
coal from Scottish ports in the past week are about 9000 tons 
better than in the preceding week. Shipping prices are practically 
unchanged, 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

THE audit of coalowners’ books, declared on Saturday, shows 
another reduction of colliers’ wages, this time only to the extent of 
24 per cent., leaving wages at 66} above the standard. A 
‘*drop ” of 5 per cent. was expected. 

The Navigazione Generale contract for 100,000 tons of large 
steam coal has been arranged, and 40,000 tons best steam small, at 
21s, 9d. and 14s. 6d. respectively. This works out at 15s, 3d. and 
8s., deducting freight and tax, delivery next year at Genoa. The 
contract was given to Thaxey, Savon and Co., and is favourably 
commented upon. 

It is now thought that the stop-days are ended, and, if so, an 
excellent influence will certainly be given to the coal trade 
generally. Colliers are now practically aware of the loss they have 
suffered, and, I hear, somewhat dubious as to future benefit. At 
Dowlais it is openly stated by the general manager to have caused 
a good deal of irremediable injury to other industries, 





There has been a fair degree of briskness on Change, Cardiff, of 
late, and a better tone shown in nearly all qualities of coal. House 
coal is perceptibly hardening, and the increased output of this class 
of coal is well met. Large Monmouthshire coal promises well, and 
the quality of the Western coal, such as North’s Navigation, which 
is in vigorous hands, ensures a good demand. Small steam is likely 
to see better figures, and the alertness of patent fuel manufacturers, 
and stiffening of prices, are matters of comment at all ports, 

Latest quotations, Cardiff, are as follows:—Best steam coal, 
16s. 3d. to 16s, 9d.; seconds, 15s, 9d. to 16s.; best dry, 16s, to 
16s. 3d.; seconds, from 15s, 6d.; best steam small, 93. 6d. to 9s, 9d. ; 
seconds, 8s. 9d. to 9s. 3d.; other kinds from 8s. 6d.; best house 
coal, 16s. 6d. to 17s, 6d.; seconds, 14s, 64., 153, 6d.; No. 3 Rhondda, 
16s. to 163, 3d.; brush, 133. to 13s. 6d.; small, 10s, 6d. to 1ls.; No, 2 
Rhondda, 13s. 6d. to 133. 9d.; through and through, 10s, 9d. to 
lls. ; small, 8s. 6d. to 8s, 9d. 

Patent fuel, 14s, 6d. to 15s, 6d. Coke in good steady demand, 
17s. 6d. to 18s. 6d.; good foundry, 2ls. 6d. to 223, 6d.; special 
foundry, 26s. 

The Swansea coal trade shows an appreciable improvement. 
France imported largely from this port last week. In all the ex- 
port was over 50,000 tons. Italy, Cape Town, Germany, and 
United States tigured well. Anthracite may be reasonably ex- 
pected to show increased demand, and, as quotations indicate, 
higher prices, notably for best qualities. Best is now at 26s, to 
27s. net; seconds, 223. 6d.; big vein, 21s. 6d. to 22s.; red vein, 
16s. 94. to 17s.; machine-made cobbles, 243, to 24s. 6d.; ditto 
nuts, 26s. to 27s.; ditto rough peas, I4s. 6d.; ditto fine peas, 10s, 9d. 
to lls. 3d.; rubbly culm, 53, 9d. to6s.; duff, 3s. to 3s, 6d.; steam, 
16s, 9d, to 17s, 3d.; seconds, 16s. to 16s, 3d.; bunkers, through and 
through, lls. 9d. to 12s.; small, 8s. 6d. to Ss. 9d. House coal: 
No. 3 Rhondda, 163. 9d.; through and through, 14s. to 14s. 6d.; 
small, lls. 6d. to lls. 9d.; No, 2 Rhondda, 15s. to 15s. 6d. 

Patent fuel, 13s. 9d. to 14s. Coke: Furnace, 19s.; foundry, 21s. 
Pitwood, 19s, 9d. to 203.; Cardiff and Newport, 18s, to 18s. 3d. 

The death occurred last week of a prominent pitwood merchant 
in Cardiff and Newport, Mr. Fillene, and, a few days afterwards, 
of Mr. Stevens, who had been long associated with him in the 
business, 

At a meeting of ironmasters this week it was stated that the 
death had just taken place near London of Mr. C. B. Holland, 
who some years ago was in chief control of the iron and steel works 
at Ebbw Vale. 

Pitwood has been coming in strongly, France, Spain, and Norway 
sending large quantities, and the result has been a falling away in 
price. This is not expected to last ; the imports lessen with in- 
creased severity of weather, which is anticipated, and prices wil] 
recover. 

Considerable interest was excited in iron and steel circles on 
Saturday when it was known that the notices to a large number 
of workmen at Dowlais had matured, and that, with few exceptions, 
several hundred men had been paid off. The Ivor Works, | hear, 
will be closed down. This includes the new mills, plate and little 
mill, and roll lathe, and the intention is understood to reconstruct 
in part, upon latest lines, and erect the American ‘‘ Morgan Mill.” 
Weighers and other hands in the old works, who had also received 
notice to leave, have since been re-engaged at day-to-day terms. 
I have previously referred to the intention of Guest, Keen and 
Co. to discontinue their brickworks at Dowlais. This has now 
been carried out, and in the future supplies will be received from 
the company’s kilns at Cwmbran. 

In the Swansea district the impression prevails that a disturb- 
ance is likely in the Siemens steel bar trade. Pig iron prices con- 
tinue to decline slowly. 

During the past week Scotch pig iron has declined to the extent 
of 3d. per ton, Middlesbrough 6d., and hematite as much as ls, 6d. 
One reason, discussed on ‘Change, has been the receipt of foreign 
pigs. In the matter of foreign bars there is no doubt purchases 
have been made as a speculative venture by some of the smaller 
makers in the tin-plate trade, who have been induced by the 
lower prices quoted. An authority remarked the other day that 
temptations must be great to entice the larger tin-plate manu- 
facturers out of the usual course. The Welsh steel works pro- 
duce the desired quality, and are in wiring distance for small or 
large quantities, special sizes and the like, and foreign competition, 
if 1t come forward, is not going to stay. Tin-plate business is 
easier, and for the present is carried on in several places in a 
hand-to-mouth manner. Offers are being made by buyers at 
certain figures over the spring months, but sellers are holding 
back. Last week the make was 69,416 boxes ; shipments, 65,624 
boxes ; present stocks are 107,803 boxes, 

Makers complain that in consequence of the stop-day the pro- 
duction, especially at Morristown, was lessened, Swansea Hematite 
Company's blast furnaces are reported as doing good work. In 
the Llanelly district the make has been increased by the re-start 
of Llangennech. There is a possibility of the same being done 
with the Gwendraeth. Industrial enterprise is improving, and 
other re-starts are under discussion. The fine anthracite coal- 
field in this district is turning out well, and large shipments are 
being made this week to London and Germany. 

Latest iron and steel quotations in the Swansea district are as 
follows :—Glasgow pig iron warrants, 55s. 9d. cash; Middles- 
brough, No. 3, 42s, 7d. to 42s. 94d. ; other numbers in proportion ; 
hematite warrants, 56s,, mixed numbers. Welsh bars, £6 to£6 2s. 6d. 

Sheets, iron and steel, £8 to £8 5s.; steel rails, heavy, £5 to 
£5 2s, 6d.; light, £6 2s, 6d. to £7 2s. 6d.; Bessemer steel tin-plate 
bars, £4 17s. 6d.; Siemens best, £5 ; all delivered in district, 

Tin-plates: Bessemer steel cokes, 13s, 6d. to 13s, 9d.; Siemens 
coke finish, 13s. 9d. to 14s,; ternes, 27s., 27s, 6d. to 28s., double 
box, 28 by 20 C; best charcoal, 14s, 9d. to 15s, 9d.; big sheets, 
6ft. by 3ft. by 30 G, £11 to £11 5s.; finished black plate, £10 15s. 
to £10 17s. 6d.; block tin, £113 10s. to £106; spelter, £16 10s.; 
lead, £11 7s. 6d.; Spanish is now £11 2s. 6d. Quantities of blend 
are coming to Swansea from North Wales. Copper, Chili bars, 
£59 to £57 10s.; iron ore, 14s, 6d. to 15s, 6d. Cardiff and New- 
port, same prices, A large cargo of pig iron came into Newport 
this week from Middlesbrough, consigned to J. F', Thomas and Co. 

I hear the project at Cardiff of a steel rope ee by a 
Staffordshire firm is progressing, and, as there is a large dermand 
in the district, promises well. 

Steel rails on foreign and colonial account continue to engage 
attention at leading works, Last week a substantial consignment 
of 1050 tons rails and 200 tons spikes was shipped vd Cardiff to 
Kurrachee, and Newport despatched 460 tons rails to Dublin 
and consignments on Great Western Railway account to High- 
bridge. 

iaperts have included 50 tons billets and blooms, and 75 tons 
steel ingots from Stockholm to the Mannesmann Tube Works, 
Swansea ; pig iron from Millom to the Upper Forest and Worcester 
Works, In all Swansea imported over 900 tons pig, chiefly from 
Millom and Whitehaven. 

A topic of conversation amongst ironmasters this week has 
been the efforts of German agents in the Midlands to sell steel 
bars at about £4 103., or even less per ton. Agents also have 
been sought for in this quarter to = trade. Bankers, it is 
asserted, are pressing for sales to effected even at lower 
figures. 

othe Tramways Company, Cardiff, has now definitely accepted 
the offer of the Corporation, £50,000. This includes the whole 
of the lines, but not the horses, cars, and depdts, which will be 
arranged by arbitration. It is now estimated that in six months 
time Cardiff will have electric cars running on the whole of the 
system. ‘Lhe reconstruction of the lines will be carried out by Mr. 
Harpur, the borough engineer. 

In many ways Cardiff is showing distinct progress. The Mount 
Stuart Dry Dock, 550ft. in length, has been completed at a cost of 
£80,000, and will be formally opened in January. The motive 
power will be electricity. 

The Glamorgan County Council are stated to have dropped tho 
Light Railway scheme, but there is an effort in the Rhondda 





Valley to prompt the Rhondda District Council to pro 
electric tramway to ‘Treherbert and Ferndale. It is singular tien 
so feasible an enterprise should be delayed so long, and this 
would strike even the occasional visitor. 

A movement for developing the lower coal measures of the Forest 
of Dean is in progress in connection with a Northern firm, and a 
good deal of public satisfaction is expressed in consequence, 

Tonnage is coming in much more freely to all the Welsh ports 
In the freight market rates from Italy are ruling easier, The 
demand for the Bay ports was rather slow ; moderate inquiry for 
the Islands and Plate. Railway stock: Midland, Taff, and Great 
Western is better. The last has advanced a point to 134}. 

The latest return of Barry and the Glamorgan Vale Railway 
shows a good increase. 








NOTES FROM GERMANY. 
(From our own Correspondent. ) 

It is really difficult to report anything new or of interest in 
connection with the iron and allied trades, for the accounts that 
come in from all the iron and steel producing districts are the same 
from week to week, the only alteration that can, now and then, be 
stated to have taken place 1s a further falling off in demand, or a 
decrease in quotations, where a slight improvement had been 
anticipated. ‘The next few weeks are sure to be exceedingly \uiet ; 
no one seems to expect anything like regular activity till after New 
Year. American competition has been less keen of late, and 
German works have even been able to sell crude iron to England, 
From Turkey, Bulgaria, and Roumania fairly large orders have 
been received at Silesian works, and several small contracts haye 
also been secured for Italy, but prices are, in almost every instance, 
most unsatisfactory, ‘The demand on home account remains dull ; 
crude and manufactured ironare equally languid—only some special 
sorts of finished iron meet with pretty good request. Bars have 
shown a little more firmness upon the week, and sheets likewise 
are gg stiff, having been well inquired for during the past few 
weeks, Hoops continue very depressed ; in many instances the 
prices taken are M, 10 to M, 12 p.t. lower than the current list 
quotations, 

Heavy plates for boiler-making purposes are dull, and a reduc- 
tion in price of M, 20 p.t. has quite recently been resolved upon, 
not merely for future contracts, but also for orders that had been 
previously booked, 

House coal sells briskly on the German market, and the rough 
weather that has now set in will cause a further rise in demand, 
Quotations are, in spite of all that has been said to the contrary, 
the same as in July and August; they will remain so for the 
present most likely, while for engine fuel further reductions are 
anticipated. The Coke Convention has at last resolved ona reduc- 
tion in price, instead of limiting the output, which would only have 
increased the number of unemployed without improving the general 
demand. 

There has again been very little done on the Austro-Hungarian 
iron market during the past week, and the prices given below must 
be considered as merely nominal, for it is easy to place orders at 
much lower rates. Forward contracts are exceedingly scarce ; only 
the railway and construction shops have been fortunate in securing 
some, Officially, the following prices are at present quoted :— 
Styrian bars, 170fl. to 180ti.; tank plates, 240fl. to 250H.; heavy 
boiler plates, 280fl. to 320f1.; galvanised sheets, 425fl. to 5501, per 
box ; girders, 160fi.; all per ton, free Vienna, 

Belgian iron masters begin to think that a thorough improve- 
ment in the iron industry is still far off, for the last few weeks have 
brought no change whatever, except an increasing tendency down- 
wards in some branches, and though many shops are still, and will 
be, briskly occupied on Government orders for railway material, 
yet there is but very little gained by these contracts, and the 
general tone in all departments remains extremely depressed. An 
improvement is out of the question so long as the reserve now 
practised by consumers continues, A Charleroi firm is reported to 
have sold 2000 t. merchant iron to Asia, but the price taken is 
much lower than the current list quotation. There is more work 
in store for the Belgian wagon shops, the Belgian State Railways 
contemplating the purchase of 230 to 270 passenger and load cars, 
and 250,000 kilos, sectional iron. The Swiss State Railway 
Administration have invited tenders for the supply of steel rails, 
worth 2,000,000f., and of sleepers, worth 1,960,000f., and Belgian 
ironworks sent in their offers. The result has not yet been made 
known. 

There is a good business done in coal for house-fire purposes in 
Belgium ; engine coal is, of course, somewhat neglected, but 
marked change in price cannot be noticed. 

The market for iron and steel in France does not show any change 
during the week. The number of orders received at the shops is 
exceedingly small, and prices are inclined to be weak generally. 

Statistic figures just published show the production of pig iron 
in Germany, including Luxemburg, to have been for October of 
present year, 645,127 t., of which 98,127 t. were forge pig and 
Spiegeleisen, 33,490 t. Bessemer, 381,399 t. basic, and 132,111 t. 
foundry pig. Production in September, 1901, was 625,220t.; in 
October, 1900, 742,720 t. were produced. From January Jst to 
October 31st, 1901, the make of pig iron amounted to 6,516,950 t., 
against 6,992,034 t. for the corresponding period in the previous 
year, ¢ 








THE NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 


STEAM coal market very firm, and stems well filled to the end of 
the month. House coal in fair demand, and prices firm, Exports 
for week ending November 30th :—Coal: Foreign, 61,270 tons ; 
coastwise, 17,259 tons. Imports for week ending December 3rd :— 
Iron ore, 2120 tons ; steel and iron scrap, 835 tons ; pig iron, 1090 
tons ; steel bars, 1235 tons; cement, 300 tons ; deals, 1279 loads ; 
pitwood, 2104 loads. 

Coal: Best steam, 15s, 6d.; seconds, 14s. 6d.; house coal, best, 
17s.; dock screenings, 10s.; colliery small, 9s, to 9s. 6d. Pig iron : 
Scotch warrants, 55s. 10d.; hematite warrants, 56s, 4d., f.o.b., 
Cumberland prompt ; Middlesbrough, No. 3, 42s. 11d. Iron ore: 
Rubio, 14s. 9d.; Tafna, 15s. 6d. Steel: Rails, heavy sections, £5 to 
£5 2s. 6d.; light ditto, £6 2s. 6d. to £7 f.o.b.; Bessemer steel tin- 
plate bars, £4 17s, 6d.; Siemens steel tin-plate bars, £5, all 
delivered in the district, cash. Tin-plates: Bessemer steel, coke, 
13s, 3d. to 13s. 6d.; Siemens, coke finish, 13s, 6d. to 13s, 9d. 
nominal. Pitwood, 16s, 6d., ex ship. London Exchange tele- 
grams: Copper, £58 5s,; Straits tin, £113. Freights, steady. 








TRADE AND BUSINESS ANNOUNCEMENTS. 


Royies LiMiTED announce that they have removed to Irlam, 
near Manchester, where they have erected anew works. 

THE Cherry Tree Machine Company, Limited, Blackburn, has 
secured the contract for the new laundry machinery at the East 
Grinstead Union Workhouse. 

Mr. W. B. G, BENNETT is resigning his appointment as borough 
engineer and surveyor, Southampton, after twenty-six years’ ser- 
vice, to take up private practice in conjunction with his son, Mr. 
Ernest Bennett. Their offices are Midland Park-chambers, High- 
street, Southampton. 

Tue Twickenham Urban District Council have approved the 
scheme prepared by their surveyor, Mr. F. W. Pearce, F.S.1., for 
new sewage pumping station, refuse destructors, and sewage 
disposal works on bacterial lines, estimated to cost £28,000, and 
have appointed Mr. William Fairley, C.E., 53, Victoria-street, 
Westminster, consulting engineer, to act jointly with the surveyor 
in carrying out the new works, 
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THE PATENT JOURNAL. 
Condensed from “ ie, aye Oficial Journal of 


Application for Letters Patent. 





*.* When inventions have been ‘‘communicated” the 
*namo and address of the communicating party are 
printed in italics. 


20th November, 1901. 
93,485. WorKING RatLway Potts, W. J. Stewart, 


Glasgow. . R 
93,486. GRINDING MacuingRy, G. E. Hibbert, Man- 
cheste 
93,487. | 
Preston. 3 
93 488. “Serrina” Articles in Kiwns, M. J. Adams, 


r. 
NSTRUMENT for Pickina UP BALLs, G. Paley, 


Leeds, 
osu “Ralsino or LowgRIno TimBgR, F. W. S. Stokes, 


London. 
98,490. PotisHING Gass, J. Lawson and A. E. Man- 


ning, Manchester. 

£3,491. Hat Sweat Bawps, W. Ashworth, Man- 
chester. 

93,492. Ruppers, R. H. 8. Reade, J. Knox, ard A. 
McKibbin, Mauchester. 

93,493. FenpER for Locomotivgs, J. Marr, Glas- 


row 

93.494. Cycie Frames, J. Darlington and F. Simpson, 
Sheffield. iy 

93,495. CrusHep Cork Reckptacigs, C. Thiébaut, 
Paris. 

23 496. Castor, B. West, London. 

23,497. Natmine Macuinery, A. G. Brookes.—(The 
Peerless Machinery Company, United States ) 

93,498. Mat Cup, 8. N. W. Tayler, Hampton, 
Middlesex. 

93,499. Baro Water Suppty, A. Campany and J. R 
Elford, Purley, Surrey. 

23,500. Motor CLutTcues, F. W. Lanchester, Birming- 
ham. 

93,501. AcTUATING Mecuanisy, F, W. Lanchester, Bir- 
mingham. 

93,502 TsLL-TALFS for CHECKING WaTcumgn, J. A. 
Houghton, Blackburn. 

23,508. Box, L. Asprey, London. 

23,04. CycLe Sapp.es, A. G, F. Forster, Birming- 


nam. 

uae IonitinG Gases, A. E. Horton, Birming- 
Ar. 

ate REGULATING TEMPERATURE, N. E. Nash, Bir- 
mingham. 

23,507. Braces or Suspenpers, R. G. and J. Perry, 
London. 

28,508. Sockets for SnHovers, H. R. Anderson, 
London. 


23,509. Knives, H. Addison, A. Berridge, and S. G. 
Joyce, London. 

23,510. Free Wuaert, K. and 
London. 

23 511. Lapres’ Skirts for Conrivements, M. Strong, 


London. 
23,512. Sarety Hook for Fancy Porsgs, B. Bloom, 


Fichtel E. Sachs, 


London. 

23,513. FoLpino or DoupLinc Macurines, F. Auspitzer, 
London. 

23,514. Macuines for PLayina Games, W. H. Ell, 


London. 

23,515. Barus, R. C. Baulch, London. 

23,516. Seat for Cieanina Windows, J. R. Wheeler, 
London. 

23.517. Tap for Mgasurina Liquips, E. E. Murray, 
London. 

23,518. Brakes, W. J. Thomas and the Singer Cycle 
Company, Limited, London. 

23.519. Tappine Jars, 8. J. Stiff and A. G. P. Trendell, 
London. 

23 520. Cycigs, L. J. C. Souhami, London. 

23.521. AvTomaTic Distxractine Apparatus J. Pullen, 
London. 

23,522. Braker, F. D. Simpson, London. 

23,523. MeTnop of Presgrvine Ecos, J. A. Rylander, 
London. 

ee Borties and Jars, W. J. Dalton, 

naon, 

23,525. Piates, R. C. Spicer, London. 

23.526. Woop ‘‘Biocks” for Drargrs, H. Warden, 
London. 

23,527. Improvep Borrite Srtorpgr, T. 
London. 

23 528. Fine Grates, A. Anderson and the British 
Fuel Economiser and Smoke Preventer, Limited, 
London. 

28,529. Luccacr Carriers, A. E. Hall and H. de M. 
Wellborne, London. 

23,530. Bicycigs, A. E. Hall, H. de M. Wellborne, and 
W. Knight, London. 

28,531. Merax Castinas, J. T. Pagan and W. Buckley, 


23 








Lockwood, 


London. 

23,532. Winpow SiLencer, H. Barbour, Eltham, 
Kent. 

23,588. PHotometer, G. Hohoff.—(D. Hoffsiimmer, Ger- 
many.) 


23,5384. Levers for OpgRaTING Sianats, W. Taylor, 


n. 

23,585. ConTROLLING Suips’ Bertus, W. Whitehouse, 
London. 

23,536. TREATING PATIENTS with ELEcTRICAL LIGHTING, 
H.J. Dowsing, London. 

23,537. Exercisino Davicss, A. Odell, London. 

23,588. Tcansrgr Desians, H. R. Watson and W. H. 
Shaddick, London. 

—, Preparinc Surraces of Gractaria, J. Thom, 

mdon. 

23,540. CeLLuLorp, C. Smith and the Globe Manufac- 
ig Noe fy Limited, London. 

23,541. Recovery of VALUABLE Portions of AsHEs, 
C. Joly, London. 

23,542, Lamps, J. L. Davies, London. 

28,548. GENERATING ACETYLENE Gas, D. Losfeld, 


ndon. 
23,544. Domestic Stoves and Cuimngys, W. Birch, 
Sheffield. 
23,545. Connectina Rar, Enps, L. Chapman and W. 
W. Wollaston, London. 
23,546. Quantity CHeckINe Device, 8. F. Le Brocq, 


London. 

23,547. CARRYING on CORRESPONDENCE, L. KE. Blackwell, 
London. 

23,548. Winpow Frames, K. Jorgensen, London. 

23,549. CLockworK Mgcuanism, C. Hour, London. 

23,550, Roap Contact Srup, W. Griffiths and B. H. 
Bedell, London. 

23,551. Paotocrapuic Fits, Socicté Anonyme des 
Produits Photographiques M-Y, London, 

23,552, Sarety Apparatus for Lirts, F. H. Wintle, 


mdon. 

23,553. Discoaroine Liquips over Fitter Bens, H. B. 
Ransom and Manlove, Alliott and Co., Limited, 
London. 

23,554. Convertina Bicycies into Tricycies, M. H. 
Howell, London. 

23,555. Dopiicators, J. Ellam, London. 

23,556. TREATING Raw Cortron, W. H. Perkin, jun., 
and Whipp Bros. and Tod, Limited, London. 

23,557. TREaTING Raw Corton, W. H. Perkin, jun., 
and Whipp Bros. and Tod, Limited, London. 

23,558, DisPgnsiInG AERATED Liquip, W. Hucks, jun., 
London. 

—, Propuctne AERATED Liquip, W. Hucks, jun., 

on. 


mdon. 
23 560. Maxine TextTiLE Fasrics, O. Brunschwick, 
23,561. EXPLOSION EnGInE Carpuramor, J. J. Bourcart, 
23,562. Apparatus for Lusricatine, W. Michalk, 
verpool, 
23,568. APpaRaTus for MAKING Guass, W. W. Pilking- 
ton, Liverpool. 
P. Mortier, 


23,564. CINEMATOORAPH 


APPARATUS, 
Liverpool. 





28,565. KwirE-BLADE GrinpInaG Macuing, A. Gonon, 
London. 

23,566. Krres, 8. F. Cody, London. 

23,567. CycLE-DRIVING MecHaNtisam, B. E. Dickinson, 
London. 


2lat November, 1901. 


23,568. Pozzte Picture Draveat?, T. A. Draper, 
Buxton, 

23,569. Watt and Ceitina Linino, J. H. Marlow, 
Edinburgh. 

23,570. Suapes for Ecectric Giow James, G. Davis, 
London. 

23,571. Cuains, H. Martin, Birmingham. 

28,572. Trouskr3 Butron or Grip, H. and E. Gale, 
London. 

23,573. Lapigs’ R. Balon, 
chester. 

23 574. VaLvas, G. KE. Busby, G. H. Ashworth, and W. 
Murcott, Birmingham. 


Waist Betta, Man- 


23 575. CycLte Forks, £. Mushing and G. Gilbert, 
Coventry. 
23,576. Makitna Fornitorge Hanoies, G. Smith, 


Birmingham. 

23,577. Pump Hover, H. A. Lamplugh and F. Baker, 
Bi: mipgham. 

23,578. Gu_¥ CLus3, C. Buchan, Glasgow. 

23 579. Book Marker, 8S. Lynn and McCaw, Steven- 
son and Orr, Limited, Glasgow. 

23,580. SimpLex VENTILATING STOPPER, J. Trucman, 
Birkenhead. 

23,581. CourLinc Severep Wires, H. Brecknell, E. M. 
Munro, and H. I. Rogers, Bristol. 

23,582. Musica InstRUMENTS, H. W. Rogers, Derby. 

23,583. VENTILATING STABLES and Hovusxs, H. Green, 
Maxchester. 

23,584. TramcaR Sgats, J. F. and W. H. Wright, 
Manchester. 

23,585. MenTHOL Cones, W. E. Corrigal, Newcastle-on- 


Tyne. 
23 586. Dayinc Sueets of Paper, A. H. Smith, 
London. 


23,587. Seats for Winpow-cLeanine, J. Rowland, 
Newcastle-on-Tyne. 

28,588. Tune Exeanpers, J. McKay and J. Ande:son, 
Newcastle-on-Tyne. 

23,589. Framinu loots, G. Parkinson, Walton-le-Dale, 
near Preston. 

23,590. ORNAMENTAL Cuarns, C. Puulig, London. 

23,591. Carco DiscHaroErR, C. Tuckfield, East Mole- 
sey, Surrey. 

23,592. Hepex-curtine, &c., Apparatus, J. Findlay, 
Glasgow. 

23,593. PREPAYMENT TowkL Apparatus, W. Garlick, 
Manchester. 

23,594. SecrionaL Borers, J. G. Wagstaff, Man- 
chester. 

23,595. Tire Inrcator, A. J. Jackson, Weaverham, 
Cheshire. 

23,596. Device for Apaptinc Gas Brackets, T. Millar, 
Glasgow. 

23,597. AuTOMATIC CARD-REVERSING Devicr, H. Neren, 


Glasgow. 
T. Daye, 








23 598. Hor-waTeR Suppiy Systams, 
Glasgow. 

23,599. Umpretias, H., J., L. 8., M. A.. N,L.,G., 
and W. J. Saward, London. 

23,600. Erecrrie Suunrs, A. Eckstein and F. Panter, 
Manchester. 

28,601. CLotngs Racks, J. Lane, Kings Heath, Wor- 
cestershire. 

23,602. Or, Enornes, J. 8., R. D., W. D., and H. C. 
Cundall, Bradford. 

—_ Guiazine Structures, J. R. Scholefield, Brad- 
ord. 

23,604. Rope Putieys, W. M. and E. F. Musgrave, 
London. 

23.605. INcanpEscENT Vapour Lamps, M. Graetz, 
London. 

23 606. Tosacco Pips. R. L. York, Leeds. 

23 607. Jews. Bacs. G. Hoath, London. 

23,608. PasTE-nox and Bavusu, F. Arrowsmith, Man- 
chester. 

23,609. Rusesr Paps, H. J. Bubb and J. H. Cox. 
Greenock, Renfrewshire. 

23,610. Tante Game, F. Curtis and W. C. Lowther, 
Hampton Hill, Middlesex 

23,611. SELF. acTine Ececrric Inpicator, J. H. Crisp, 
London. 

23,612. Mosicat Instruments, H. Miiller, London. 

23,618. Tao-tey Guipge Fork, A. Waiker and H. I. 
Rhodes, Leeds. 

23,614. ANNEALING Pots, W. R. Lysaght and F. G. 
Treharne, Cardiff. 

23 6:5. AxLe-poxas, E. J. Wood, Birmingham. 


23,616. TRaNspsRENT Degsions on Grass, T. H. Lea, 
Manchester. 

23,617. CHANGE-SPEED Mecuanism, F, W. Lanchester, 
Birmingham. 


23,618. BACK-PEDALLING Brakes, J. H. Whittington, 
London. 

23,619. Track Ratts of Tramway Lings, W. J. Foot, 
London. 

23,620. A1TaACHMENT for CycLE Stanp, W. B. Robertson, 
Kirkcaldy. 

23,621. SeLF-cLosinc CycLe Bracket, C. W. Billett, 
Southampton. 

23,622. OverHEeaD Coxpuctors, H. E. Hunt, Great 
Yarmouth. 

23,623 Borrie Stoppers, C. M. Smith and B. R. 
Simmons, Birmingham. 

23,624. Bolter ScaLe DisperserR, E 
London. 

23,625. Lirg-savina Apparatus, J. Haswell, London. 

23,626. Knittinc Macutnes, J. H. Scott, London. 

23,627. Mgans for Watertnc Pants, J. Grant, 
London. 

23,628. Brnprrs for Lapigs’ Harr, H. Carter, London. 

23,629. HotpEr for GrinpINe Too;s, W. and F. Broad, 
London. 

——, THawine Frozen Piprs, G. K. J. Krauss, 

ndon. 

23,631. Wire Matrresse3, J. Wedegiirtner, London. 

23,632. Tapnte AssociaTION FooTBaLL, T. Scott, 
London. 

23,638. Printinc Macuinges, W. 8. Dow and E. J. 
Smith, London. 

23,684. Tempgrinc Watcn Sprinos, The Bellevue 
Watch and Clock Springs Manufactory, Limited, 
Baden, Germany. 

23,635. ADVERTISING, E. Crabb and W. Rider, Wimble- 
don, Surrey. 

23,636. Raprators for Heatina, A. B. Reck, London. 

23,637. ELECTROMAGNETIC CouPLINGs, O. Imray.—(J. 
H. L. Onken, Germany.) 

23,638, InTgRNAL CompusTION Enarngs, W. M. Apple- 
ton, London. 

23,639. Furnace Asu-pans, R. M. and J. A. McElroy, 
Kingston-on-Thames. 

23,640. Bevet Squares, J. J. Green, Kingston-on- 


J. Quinlan, 


Thames. 
23,641. Inpex for Lepogrs, 8. E. Rhodes, Kingston- 
on-Thames. 


28,642. Matrices for Castinc Typs, W. Miiller, 
London. 
23,648. MuxticotouR Printinc, G. R. Hildyard, 
London. 


23,644. Securtinc Tires to WHEgL Rios, E. Germain, 
London, 
23,645. Extractine Juice of Fruit, J. E. Kistruck, 
London. 
23,646. Hanpie-Bars for BicyciE3, L. F. C. Rich, 
London. 
ea Brake Apparatus, L. F. C. Rich, 
ndon. 
23,648, PoTaTo-PLANTING Macuing, L. W. Applegath, 
London. 
£3,649. Formixa the Ris on Scytues, A. Heurtier, 


mdon. 
23,650. Batt and Socket Jornt for Douus, H. Eckert, 
London. 
23 651. Sacks, W. A. Neave, London. 
23,652. SatcuEts and Baas, A. and A. Breese, Limited, 
London, 





28,653. Rotary Enatne3, W. Foggo, London. 
— Sree, ANNEALING Process, W. F. L. Frith, 
mdon. 

23,655. CycLe Brakg, H. Hodges, London. 

28,656. Ciaak Hoiper, G. H. Rayner.—(4. Fenwick, 
South Africa ) 

23,657. PRODUCING 
London. 

23,658. Raitway CuHarrn Wepcos:, G. F. Tuwell and H. 
Redlead, London. 

23,659. Horster for SuspgnpEp Lamps, O. Graetzer, 
London 

23,660. WEATHER-PROOF mB & 
London. 

23 661. Prgumatic Tires, M. L. Tucker, London. 

23,662. EnvaLopss, W. S. Mayor and R. W. Shelten, 
London. 

23,668. ATTACHING ResILignt Tires to WHeEELs, F. 
Clouth, Liverpool. 

23,664. Macnin« for Curtine Breap, A. Filter, Liver- 


Pictures, E. Kretschmann, 


CaMENT, Hollwey, 


pool, 

23,665. Woven Taimmines, B. Shayer and H. Atkinson, 

mdon. 

23,666. Fireproor Bricks, T. and W. L. Co’e, and 
The Acton Concrete Partition Company, Limited, 
London. 

23,667. CusHion SHors, A. Reed, London. 

23 668 Srrext Freeper Boxes, J. A. and 8. Fletcher, 
London. 

23 669 Brusues, H. B. Crouch, London. 

23,670. Harness Hames, H. Diflo and A. D. Cole, 
London. 

23,671. Hames for Harness, H. Diflo and A. D. Cole, 
London. 

23,672. Gas Stoves, F. J. G. L. Rasch, London. 

23,673. SicNaLLino AppaRaTus for Raitways, G. F. 
Gascoyne, London. 

23,674. LEATHER-DRYING Macuings, B. Wright, 
London. 

23,675. Papgr-cuTTinc Macuings, A. T. Spencer and 
J. F. Harris, London. 

23,676. Moron Car Tires, J. H. Barry and W. E. 
Higgins, London. 

23,677. Cap for Giass Bortites, H. Humberstone, 
London. 

23.678. Sounp Recorps for Paonocrapus, T. H. 
Macdonald, London, 


22nd November, 1901. 


23,679. Hotpixc Stoppers in Position, G. H. Com- 
fort, London. 

23,680. Looms for Weavinc, H. H. Hacking, Bury, 
Lancs. 

28,681. New Game of “ WHANGHOLOO,” F. W. Allen, 
Nottingham. 

23,682. SIGNALLING in Foocy WEATHER, S. Catchpole, 
Bromley, Kent. 

23 683. Witaprawine Liqvuips from Tanks, E. P. 
Yates, Stonehouse, Devon. 

23,684. EnveLopgs for Tosacco, W. A. Mason, Liver- 


pool, 

bs em Brakes for Bicycies, &c., W. Pearce, Birming- 
1am, 

28,686. Rowcock, F. 8. Lowe, London. 


23,687. Troveus, A. D. Pogson and J. Johnson, 


Birmingham. 

23,688. Pinc-pona Picker Up, H. E. Cohen, Bir- 
mingham. 

23,639. Ewnoines, J. H| Hamilton, Sandiacre, near 
Nottingham. 


23,690. ELectricaL Switcugs, A. E. King, Notting- 


ham. 

23,691. Botrites for Hotpinc Inxs, D. B. Dobson, 
Glasgow. 

23,692. Saart Coupiines, F. W. Lanchester, Bir- 


mingham. 

23,693. Frxtnc Screens for Bearines, F. W. Lanchester, 
Birmingham. 

23,694. CONSULTING Room, F. Stevenson, Man- 


chester. 

23,95. Process for Dygtmsa Piece Goops, R. J. 
Urquhart —(Chei ‘sche Fabriken vorm. Weilerter Meer, 
Germany ) 

23,636 ImPARTING Motion to Brusugs of MACHINES, 
R. H. Griffin and M. L. Orr, Dublin. 

23 697. JacquarRD Macutngs, G. H. Brown, W. R. 
Me Murray, and M. C. And:ews, Halifax. 

23,698. EaRTHENWARE SocKETTED Pipgs, D. C. Baynes, 
Halifax. 

23 _ Spactnc of Types, W. H. White, Portobello, 


— Bc.ts for SHippuitpinc Work, A. Lambie, 

asgow. 

23,701. WHEEL-BARROW3, J. Duncan and J. Baird, 
Glasgow. 

23,702. FeEDING Paper to Praintinc Macuings, W. D. 
Sternberg, London. 

23,703. PRePAYMENT Mgters, J. Finlayson, Busby, 
Lanarkshire. 

28,704. Drivine Mecuanism, R. A. Cordner, London. 

28,705 TrotLtey WuHek1, T. B. and F. E. Birkby, Liver- 
sedge. Yorks. 

23,706. Press for Packinc Herries, J. W. Cowie and 
G. W. Flett, Glasgow. 

23,707. CrossHgeaDs for Piston-Rops, A. G. Enock, 
Manchester. 

23,708. INTER-COMMUNICATION TELEPHONES, M. Bens- 
wanger-Byng and F. G. Bell, London. 

28,709. Waist BeLts, H. Vollmer, Manchester. 

23 710. MgtaLuic Packine, G. Davies.—(4. W. Morris 
and J. L. Mills, United States ) 

23,711. Grinpine Fire-ciay, J. EK. Place and D. Jolly, 
Manchester. 

23,712. Securrne Corks in Borrixs, W. Hyde, Man- 
chester. 

23,713. Heatine Apparatus, J. T. Cope, Birmingham. 

23,714. Soor DestRoyING Apparatus, J. T. Cope, Bir- 
mingham. 

23,715. Apparatus for Water Tan«s, W. A. Baylis, 
London. 

283,716. AGRICULTURAL IMPLEMENT, F. Batho, London. 

23,717. Rim Braxgs, A. H. Webster and the Diamond 
Cycle Components and Engineering Company, 
Limited, Birmingham. 

28,718. Wurtina, R. Walker, Stifford, Essex. 

28,719. INDIA-RUBBER TiREs, G. Stubbs, Wimbledon. 

28.720. TawpEM ATTACHMENT for Motor Cycigs, J. 
Hewett.—(S. de Jong, Belgium.) 
23,721. RgcuLatine Friction, The British Thomson- 
Houston Company.—(C. H. Ingalls, United States.) 
23,722. InpIcATING INSTRUMENTS, The British Thomson- 
Houston Company, Limited.—(7. F. Mullaney, 
United States.) 

23,728. GALVANOMETERS, The British Thomson-Hous- 
ton Company, Limited, and F. Holden, Loadon. 

23,724. Winpow Sasuegs, R. J. May, London. 

23,725. Rirte Supportine Cups, H. Lucas, London. 

23,726. Preparine Tra, F. O. Blanchot, London. 

28,727. Tome Cueckinc Apparatus, C. H. Verity, 
London. 

23.728. DupiicaTE Intay, W. W. Chilton, London. 

23,729. Braxgs, F. Jordan, London. 

23,730. AxmriaL Suips, E. Minty and J. Donkin, 
London. 

23,731. Piarrina Macuings, H. H. Lake.—(G. J. Burns, 
United States.) 

28,732. Lamps, W. T. Sugg, London. 


23,7388. INCANDESCENT Gas LicHTING, W. T. Sugg, 
ndon. 

— Lintnos of Heap Coverincs, H. H. Mymms, 
ndon 


23,735 Castine Moutps, W. H., A., and A. Chatwin, and 
W. E. Jacques, Birmingham 

23,786. Envetopgs, H. A. Yeldham, London. 

28,737. Castncs for Street Cocks, W. T. Murray, 


London. 
23,788. TELEGRAPHONE Apparatus, P. O. Pedersen, 

London. 
23,789. BuG-DESTROYING APPARATUS, C, Mathey-Meier, 

ndon. 
23,740. ExpLosives, F. L. Nathan and R. Robertson, 


London. 
28,741. Motor Car Grar, W. andG. F. Meischke-Smith, 
London. 





23,742. Fiurp Compressors, F. C. Weber, London. 
23,743. PaorocraPHic Apparatus, J. W. Smith, 
London. 
23 744. Pirates, A. Shaw, London. 
23,745. ADVERTISING Toy, A. F. Spooner.—(Z. Charles, 
France. 
23.746. Bausues, A. Elson, London. 
23,747. Wire Oxipe of Antimony, A. 8. Plews, 
London. 
her yma = LaminatinG SHeer Grass, L. 
Appert, Liverpool. 
23,749. VARIABLE SPEED Gear, E Edwards.—(The H. F. 
Construction Company, United States ) 
23,750. MANUFACTURING RoLLED ‘Topacco, C. E. 
Robotham, London. 
28,751. Fisa Sreamer, E. Ellam, Croydon. 
23,752. SaucrpaNn Lunine for Vecrtas.es, E. Ellam, 
Addiscombe, Surrey. 
23 753. Stgam AvuTomoBILE Fonnects, W. J. Davy 
London. 
Se as Seats, W. J. Davy and J. L. Sardy, 
mdon. 
23,755. MicropHongs, R. Lucke, London. 
— E.ecrric Corkent Converters, L. Joseph, 
naon. 
23.757. CigaR and CicarETTe Ho.psr, G. W. f£ims, 
ndon. 
23,758. Brakes for Raitway Wacoys, E. J. Hill, 
London. 
23 759. Sanp MOULDING Macuing, W. P. and F. F. 
Trenery. London. 
23.760. BepstEaps, M. D. Gavin, London. 
23.761. Topacco Pipgs, J. T. Lister and E. Stewart, 


ndon. 
23,762. FootRatts, J. Guys, London. 
23,763. Cigak and CicarsTTg Howpers, W. Shone, 
ndon. 
23,764. Furt Comsustion, W. B. Hartridge, Londen. 
23,765. REVERSING FalcTion Gearine, G. Voigt, 
London. 


23rd- November, 1901. 


23,766. Rartway Sicnats, RE. C. Wetherell, Brock- 
ley, Kent. 

23,767. Maxine Buorrinc Ruiers, W. A. Leak, 
London. 


Brown, Bradford. 

23,769. Point Sairrer, F. G. Preston, London. 

23,770. Toy, C. 8. Devaney, Kingston-on-Thames. 

23,771. PorTaBLE Buitpines, D. Briimmer, London. 

23,772. Taps for Mgasurinc Liquips, F. Williams, 
Bristol. 

23,773. Drums for Exrecrric Casixs, H. Sutcliffe, 
Manchester. 

23,774. Moron Roap Vxruicies, R. Jackson, Liver- 


98°775. Cycie and Veuicre T:res, C. H. Wilkinson, 
Huddersfield. 

23,776. Apparatus for Heatine Puarzs, G. Walliker, 
Manchester. 

23,777. Rercectinc and Rirractine Lensss, 8. Good- 
man, Halifax 

23,778. Cautcues, J. H. Hammond and W. Bridge- 
water, Leicester. 


23,779. Disc FLy-wHEELS for Enoings, E. Sarolea, 
Birmingham. 

23,780. Smatt-arMs, H. Skerrett.—(V. Hawal, 
Belgium ) 

23,781. MeraLiic F.trines for Betis, P. A. Martin, 
Birmingham. 

23,782. FasTentnes for Skirts, P. A. Martin, Bir- 
mingham. 

23,788. AmmunNITION Pockets, P. A. Martin, Bir- 
mingham. 


23,784. Removine Swow, J. Lewis and 8S. Simpson, 
Blackburn. 
23.785. Door Hryors, W. E. and J. Rippon, Hudders- 


field. 

23,786. Broocw Backs, W. Nevill and R. W. Pearson, 
Birmingham. 

23,787. Detarm-NinG Lensxz Foci, J. Anderton, Bir- 
mingham 

23,783. Nicut Commopg and Barn, G. Hall, Man- 
chester. 

23,789. Waist-BeLts, R. Balon, Manchester. 

23,790. QuaR1z-CRUSHING Macuingry, A. Lamberton, 


Glasgow. 

23,791. Sorreninc JuTE Fasrics, J. Sime.—(J. Steen, 
India.) 

23,792. Taps, C. B. Blackburn and G. J. Porter, 
Wolverhampton. 


23,7938 Tennis Batt Nippsr-vup, D. Walker, Pockling- 
ton, Yorks. 
23,794. InvistBLE Vert Fastener, E. Powell, South- 


231795, SELF-LIGHTING CicaR, J. G. Jackson, Tuam, 
Co. Galway. ; 

23,796. Lamp Sprine for Venicies, F. H. Green, 
Ipswich. 

23,797. PHonocrapns, W. E. Clifton and B. Oaksford, 
London. 

23,798. Steam Borrers, J. W. Parks, Manchester. 

23,799. UMBRELLA Hotpgrs, E. C. B. Saxby, Man- 
chester. 

23,800. ATracHINc Leos to Tastes, E. J. Smith, 

ndon. 

28,801. Hasp, E. J. Smith, London. 

23,802. Maxine ADHESIVE Mxpiums, G. Schmallfuss, 
London. 

28,803. LEG - EXERCISING APPARATUS, 
London. 

23,804. ELecTrIc Motor System, The British Thomson- 
Houston Company, Limited.(@. 0. Baker, United 
States 

28,805. in Crrcuit Breakers, The British 
Thompson-Houston Company, Limited. — (C. ¢. 
Badeau, United States ) 

23,806. CONTROLLING ELEcTRIC Morors, The British 
Thomson-Houston Company, Limited. —(W. B. 
Potter, United States.) 

23,807. SUPPORTING TaBLE-TENNIS Nets, F. H. Ayres, 
London. 

28,808. SELF-LOADING or REPEATING PisToxs, T. Berg- 
mann, London. 

23,809. Raitway VgiIcLE Brake Gear, V. I. Feeny, 
London. 

23,810. Repucine Smoxg, W. H. Baker and W. H. Baily, 


F. Langel, 


98,811. ‘Borns Sroprer and Mgasvurg, H. E. Smith, 
23,812. ‘Borns Stopper and Measure, H. £. Smith, 
23,813. Drmawonmresc TRANSMISSION GEaR, H. Miiller, 
93,814. — up Taste Tennis Bacts, 8. Nicholls, 
28,815. —_ Frame for Motor Cars, W. F. Ashwell, 


mdon. 

23,816. PerroLeuM Burners with One Wick, M. 
Graetz, London. 

23,817. Manuracturge of Porasstum CyanipE, J. 
Boulton and B. A. Spaull, London. 

28,818. Macnine for Cuttinc Maat, L. Holuska, 

mdon. 

23,819. Winpow Reacuer, A. E. Boyle, London. 

23.820. APPARATUS tor TRIMMING SaFETY Lamps, J. 
Roby, Liverpool. 

283,821. Insprctine the Stomacn, P. Poirier and P. 
Michel, Liverpool. 

28,822. Vaccine Suretps, H. K. Mulford, London. 

23,823. Maanitic OrE Separators, A. E. Salwén, 


ndon. 
28,824. Means for Evectricat SicNatine, T. Cloke, 


mdon. 

23,825. GENERATING Steam, E. D. Reeve, A. Tavener, 
and F. J. Bell, London. 

23,826. Wave Motors, W. Borchert, London. 

23,827. InsoLes, G. C. Marks.—(J. 7. Story, United 


States.) 

23,828. Botrtina Bexrs, J. C. Fell.—(F. Morgenstern, 
France.) 

23,829. Mmans for Krinpiinc Fires, E. F. Ede 
London, 
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23,880. Screw-makrine Macutvgs, H. H. Lake.—{ The 
Waltham Screw Company, United States.) 

23,831. Hay-Bacoine Macutnss, B. Paddock, London. 

23,832. Srartinc Mecuantsm for Automatic PicturEs, 
W. F. Howe and The Automatic Picture Gallery, 
Limited, London. 

23,833. Sewrnc Macurneg;, R. Scharnberg. London. 

23,834. CRANK or Pepatiina Saarrs, L. Stillmant, 
London. 

23,835. Warcuss, E. W. Howard and G. B. Fanner, 
London. 

23,836. Brrurarp Caak, H. Mamer, London. 

23,8387. Garment Cup, W. Harrison.(G. W. Green, 
New South Wales.) 

28,8388. TELEPHONE System, I. H. Parsons, London. 

23,8389. Rarmway CARRIAGE AXLE-nox, A. G. Spencer, 
London. 

23,840. TrrantrgRovs Orgs, W. L. Wise.—(C. H. Homan, 
Norway.) 

23,£41. AntisEPric Paper, B. Guerrin and G. G. 
Lefiére, London. 

23,842. MerHop of Ratsinc Warer, E. W. Petter, 

on. 
23,843. IncusatoR Heat Reeutator, J. B. Everall, 
maon, 

23,844. SaNnITARY E. H. Tottenham, 
London. 

23,845. DyNaMo-RUECTRIC MacuINgery, H. A. Mavor 
and Mavor and Coulson, Limited, London. 

25th November, 1901. 

23,846. ManuractuRE of Gor Batts, J. W. Hartley, 
Stone, Staffs. 

23,847. Sprinc Curr, G. Hancock and R. Gough, 
London. 

23,848. Wasuino Wuaat, A. Moir, Wolverhampton. 

23,849. Szats for Rartway Vegnicigs, J. Kirkman, 
Keighley. 

28,850. Macaztng Backs of PHotocRaPrHic CaMERAS, 
W. A. Verel and W. Eyre, Ww. 

23,851. PHoToGRAPHIC APPaRaTUs, R. Schiittauf, Ger- 


APPARATUS, 


many. 

23,852. HaND-STEERING Gear, A. Farquharson and W. 
Martin, Buckie. 

23,853. Tapgrinc and Repucinc Metat Tupss, J. A. 
Hampton, Birming! 

23,854. Carryinc WaTeR Ba.tast in Vesszis, J. W. 
Stewart and G. W. Clark, Wallsend-on-Tyne. 

23,855. ANTI-VIBRATION Devices for INCANDESCENT Gas 
Burners, J. W. Blakey, Bradford. 

23,856. AuTomaTic Macurng, J. C. A. Ward, Glasgow. 

23,857. RoaDwaY ADJACENT to Tramways, W. A. 
McKnight, Liverpool. 

23,858. Macnines for MgasurRinG Arka of LEATHER, 
H. A. Dudgeon, Leicester. 

23,859. Preventinc Deravcats from Doors, C. Barnes 
and F. Mawer, Lincoln. 

23,860. Spray CARBURETTERS, R. E. Sprott, Man- 
cbester. 

23,861. Ourpoor Saats, T. W. Perera and E. Beswick, 

Manchester. 

23,862. Luykiess Curr, A. Smith, Huddersfield. 

23,863 Vacvum Dastrover and Dust Preventer, L. 
W. Pugh, London. 
23,864. ArTacHtna METALLIC Necks to METALLIC 
Borries, W. H. and B. H. Jones, Wolverhampton. 
23,865. Hanpie for the Covers of Cooktna Ursnsits, 
W. H. and B. H. Jones, Wolverhampton. 

23.866. AuTomMaTicaLLY Licatinc Gas Jets, J. A. 
Sinclair, Dundee. 

23,867. MecuanicaL Port Suairrer, J. W. Jemmison 
and L. Lupton, Hapton, near Burnley. 

23,863 Execrraic Taamway RalL-cLEANING Brusu, 8. 
Sudworth, London. 

23,869 Sapptes for Cycres, F. C. Batson and J. 
Stradling, Newbury. 

23,870 Woven Fasrics, W. T. Smith, Manchester. 

23,871. SzcuRING Seats in Locks, F. Zitko, Germany. 

23 872. Mecwanicat Toys, E. A. Jeffreys, London. 

23.873. Horsgsnogs, A. E. Hobson, London. 





23,874. Gas Governor, W. G. Potter, Wimbledon, 
Surrey. 
23,875 Rarmway Carriack Lamp, W. G. Potter, 


Wimbledon, Surrey. 

23,876. ARGaND Gas Burners, W. G. Potter, Wimble- 
don, Surrey. 

23,877. Tire for WHeEts of VeHicigs, KE. J. Bucking- 
ham, London. 

28,878. Orn Fritters, A. J. Boult.—(Victory Oil Filter 

‘ Company, United States.) 
23,879. Spzep Governors, C. H. Kuhn, W. C. Baldwin, 
. H. Murdoch, and A. Donnan, London. 

23.880. Martgriats for Decoratina, R. 8. Morton, 
Lond 

28,881. 


mdon. 
— ApveRTIsING Apparatus, C. T. McKinlay, 


on. 
Sprays for SHower Batus, G. W. Langley, 


ndon. 
23,883. Lappgrs, J. Goodman, Manchester. 
28,884. Wacon Braxss, G. A. and C. A. Muntz, 


London. 

23,885. BRanpDING IRons, A. W. Shaw, J. Matterson, and 
F. Hughes, London. 

28,886. Supe Rowe, H. C. Dunlop, London. 

23,887. Repuctne Train Speen, J. F. Wilcox and J. G. 
Newey, London. 

28,888. Vatygz for Arr Compressors, T. Sturgeon, 
London. 

23,889. Cuancrs for Percussion Caps, M. Bielefeldt, 
London. 

23,890. Macutnes for Cutrinc Movtprneos, H. Veal, 


London. 
sy Trz-up for Trunxs, A. W. McL. Keen, 
ndon. 
23,892. PIGMENT~- PRINTED Fasrics, L. Lilienfeld, 
London. 
_—, Cytinpers of Amr Compressors, C. Oetling, 


on. 

23,894. CospgnsEeR for RerricgRaTinc Macurngs, R. 
Rau, London. 

28 895. ELECTRICALLY-PRODUCING Hzat, H. J. Dowsing, 
London. 

23,896 Capiz Sroppgrs, A. G. Bloxam.—(La Compagnie 
des Forges de Chatillon Commentry et Neuves Maisons, 
France. 

23.897. ConrroLitnc Trarric, EB. Tyer, London. 

23,898. Movutps for Fiowar Pots, L. A. Reibel, 
London. 

23,899. Eco Trvers, E. Boyes, London. 

23,900. Juas, J. A. Service, London. 

23,901. BaLancep Rorary Esarngs, B. Ljungstrom, 
London. 

23,902. VeLocipgpss, H. A. Hutchinson, London. 

23,903. Foca, PLang SHutrers, A. L. Adams, London. 

23,904. Fort Brivetres, A.G. Blunden, J. W. and A. 
Malden, London. 

23,905. Pumprne Exctng3, H. Davey, London. 

23,906. Vatve Gear. H. Davey, London. 

23,907. Comptnep Woop CuHannets for Seweracs, H. 
Macaulay, Kingston-upon- es. 

23,908. Gas Purirication, E. W. Sprott, London. 

23,909. SoLpgRING Apparatus, H. Dorsch and J. Hein- 
rich, London. 

28,910. Treatinc Peat, A. McLean, London. 

23,911. Casgtn ADHESIVE, J. R. Hatmaker.—(J. A. Just, 
United States.) 

23,912. Sprnwinc Frames, R. Koritschoner, London. 

23,913. InrgRNaL CompusTIoN Motors, J. G. Accles 
and F. H. de Veulle, London. 

23,914. Drivinc Banps, A. Goodwin. London. 

23,915. Securtnc Lamp Horpers to Wirss, W. R. 
Lambert, London. 

23,916. DistripuTinc Gasgs, W. P. Thompson.—(A. 
Gans, Austria.) 

23,917. Hicu Tension InsuLATING MATERIALS, C. Baur, 


ndon. 
23,918. AuTomaTICALLy AssoRTING LumpzR, J. E. 
Flodstrém, London. 
23,919. Back Brakes for Motors, W. Cunliffe, Liver- 
1 


pool. 

23,920. Straps, T. S. Ingram, Liverpool. 

23,921. Nosz Baos, J. Appleton, Liverpool. 

23,922. Stamprnc Macuings, J. H. Darby and A. J. 
Stevens, Liverpool. 





28,928. Automatic Weicuine Apparatus, K. V. Ber- 
glund, London. 

23,924. CHANGE-SPEED Gear, E. Mathieu, London. 

23,925. Hien Srrep Enorngs, 8. W. Simpson, 
London. 

23,926. DRawino Boarps, E. B. Jarvis, London. 

28,927. Jar Caps, A. L. Schram, London. 

23,928. Sontinc Macuing, W. 8S. Lockhart and the 
Automatic Gem and Gold Separator Syndicate, 
Limited, London. 

283,929. CoNCENTRATING Orgs, W. 8. Lockhart and the 
Automatic Gem and Gold Separator Syndicate, 
Limited, London. 

23,980. TYPEWRITING Macuings, J. C. Fell.—(Wiyeko)), 
Seamans and Benedict, United States.) 

23,931. Macuing for Provipine Pry Suarts, T. W. Jung- 
becker, London. 

23,932. SEcuRING RupRER TirEs to WHEELS, E. Head, 
London. 

28,9388. HorsEsHogs and CusHIONS THEREFOR, F. 
Symons, London. 

23,934. Swircues, G. Charlton and W. E. Barton, 
London. 

28,935. Corset Fastentnos, A. Qauntin and A. 
Delmotte, London. 

23,936. Gun Carriacss, W. L. Wise.—(T/iie Skodairerke 
Actiengesellschast, Austria.) 

23,9387. Gon Carriacgs, W. L. Wise.—(The Skodairerke 
Actiengesellschast, Austria.) 

23,938. Governors for Stgam Enoines, J. Vorraber, 
London. 

23,939. STEEL-ANNEALING Process, W. F. L. Frith, 
London. 

28,940. Neck-t1gs, R. Modespacher, Londcn. 

23,941. Marcn-maktnc Macuings, J. Delamar, E. 
Cotterill, and C. Blakeslee, London. 

23,942. Spegp InpicaTors, J. Y. Johnson.—(J. W. Jones, 
United States ) 

28,943. Typgwaitinc Macuinss, E. Thiirey, London. 

23,944. Propucine CoLourine Matvrer, J. Y. Johnson. 
(The Badische Anilin and Soda Fabrik, Gerinany ) 

23 945. MANUFACTURING ARTIFICIAL Fort, The Star 
Patent Fuel Company, Limited, and T. E. Heath, 
London. 

23,946. Sweat Hat Banps, P. Gray, Carnoustie, For- 
farshire. 

26th November, 1901. 

23,947. A1tacHING Merats to Harngss, T. Poppleton, 

Wal sa}l 


sall. 

23,948. Motor for Drivine Bicycies, K. Schmidt, Bir- 
mingham. 

23,949. Worktna Raitway Pornts, E. Ashby, South- 
ampton. 

23,950. Game, T. Bastone and W. J. Jones, Porth, 8.0., 
Glamorganshire. 

23,95L. Topacco Prpgs, A. Vollert, Manchester. 

23,952. Sray for Casrwents, H. H. Green, Wolver- 
hampton. 

28,953. ENGINE-CONTROLLING VaLves, J. Patterson, 
Glasgow. 

23,954. A Rott Seat Larget Hover, R. Henderson, 
Glasgow. 

28 955. Macuine Banp Fasteners, H. Hodgetts, Bir- 
mingham. 

23.956. Mgans for Bornisninc Rios, A. H. Coxson, 
Manchester. 

23,957. Stanps for Specrators, W. Life, Manchester. 

23,958. Marsigs, F. W. Miller and J. L. Napier, Glas- 


ow. 

23°959, Destrccrion of Worms, &c., W. Milligan, 
Glasgow. 

23,960. SMOKE-PREVENTING Composition, H. J. and H. 
W. McBride, Glasgow. 

7. Rotary D.scHaRGinc TippLers, J. Wood, 


igan. 
238,962. Ties, C. A. Burghardt, C. F. Hall, and W. A. 
Jones, Manchester. 


23,963. METAL-SHEARING Macutnges, C. Andrews, 
London. 
23,964. Tox-ctips for Cycre Perpars, H. Lucas, 


maon. 
23.965. Tramway Swrrcen, A. B. Corby, London. 
28,966. BALL-RECOVERING AppaRaTus, F. R. Graham- 
Yooll, Edinburgh. 
23,967. Apparatus for Ratsine Wetcurts, A. F. Shepard, 
uthampton. 
23,968. Tonacco Pipg Srams, J. H. Osborn, Sheffield. 
23,969. SELF-oILING Bearinos, G. F. Buck and The 
** Unbreakable” Pulley and Mill Gearing Company, 
Limited, Manchester. 
23,970. Sptit Potigys, G. F. Buck and The ‘ Un- 
reakable” Pulley and Mill Gearing Company, 
Limited, Manchester. 
28,971. Movutps for Parsstnu Macutnery, E. R. Sut- 


cliffe, Leeds. 

— Borino Bar, D. J. Lester, Barry, Glamorgan- 
8. le 

23,973. MetHop of Hancrnc Heavy Coats, 8. Morris, 


wes. 
23,974. Winpows of Rattway Careriaggs, J. Millar, 
gow. 
28.975. JacquaRp Macutngs, G. Morton, Glasgow. 
28.976. Rotters for Wixpow Burnps, J. Shepherd, 


Glasgow. 
23 977. Suspznpep CuiImygy Cow1s, M. Bousfield, 
fork $ 


York. 

23,978. Exveopg, G. W. Patterson, Fauldhouse, Lin- 
lithgowshire. 

23979. ExxecTric SIicNALLING, C. G. Fernie, Cam- 
bridge. 

23.980. Apparatus for Dryixe Botties, W. Aked, 
Manchester. 

93,981. Lamp-posts, H. Wellington, Glasgow. 

23,982. BrackBoaRpD Framr, D. M. Scott, Inverkeith- 
ing, Fife. 

23,983. CuLinary AppLiaNcgs, G. H. Muir, London. 

23,984. Gas-LIGHTING by INcANDESCENCE, C. Crastin, 
London. 

23,985 Sram Enorngs, A. G. Brookes.(G. B. Upham, 
United States ) 

23,986. Sarety Device for Tramcars, J. Husselbee, 
Birmingham. 

23,987. Conveyors, G. F. Zimmer, London. 

23,988 Fountain Pen, E. L. Blake and R. H. Platt, 
Oldham. 

23,989. Device for Szatina Borrties, &c., W. Gibbs, 


mdon. 

23,990. Poigs for TeLecraPH Livgs, G. van A. Conger, 
London. 

23,991. Gas Burners, A. T. Austin, Birmingham. 

23,992. Rottise Topgs, L. W. Goold.—{R. C. Stiefel, 
United States ) 
oe Movipinc TaBiets of Soap, W. Jamieson, 
ord. 

23,294. Lecotnc Fastener, J. W. Squier and W. and 
G. E. Jenkinson, London. 

23,995. Motor CycLEes and Motor Cars, W. Klement, 
London. 

23,996. MARKING or ORNAMENTING Soap, E. C. Conrad, 


mdon. 

23,997. Vatves, J. J. Millar, London. 

23,998. Non-REFILLING Borties, T. H. Ivey and J. G. 
Beck, London. 

23,999. Lock, A. Jones, Bangor. 

24,000. ATTACHING N&cKTIEs to Cotiars, C. Stevens, 
London. 

24,001. Inpicatinc Spgzep of Venicies, H. Thonig, 


London. 

24,002. Routinc Macutng for Cyitnpgrs, V. Royle, 
London. 

24,003 Printinc Macursg, H. E. Newton.—(R. Hoe, 
Onited States.) 

24,004. Parntinc Macurine, H. E. Newton.—(R. Hoe, 
United States.) 

24,005 Printina Macuing, H. E. Newton.—(R. Hoe, 
Onited States.) 

24,006. Printinc Macuing, H. E. Newton.—(R. Hoe, 
United States.) 

24,007. Printina Macuing, H. E. Newton.—{R. Hoe, 
United States.) 

24,008. Printinc Macuineg, H. E. Newton.—{R. Hoe, 


United States.) 
24,009. GoLF Scorg-Book, E. D. Rockwell, London, 


24,010. Cap Piates for VeHicie Sprinos, T. A. Shea, 


ndon. 

24,011. TetepHonge Apparatus, P. M. Justice.—(C. C. 
Barton, United States.) 

24,012. InsuLATING MarerRIAL, RK. W. James.—(Tie 
Mica Insulator Company, United States.) 

24,018. Exxcrric Circuits, H. W. 
London. 

24,014. MusicaL Clockwork, A. Ingram, London. 

24,015. Manuracrure of Pcastic MaTERIAL, A. H. 
Edwards, London. 

24,016. VessELs for Contarnine Liquins, J. W. North, 


Ravenshaw, 


London. 
24,017. Fiurm-pressorE Dritis, R. L. Rickman, 
Lo 


24,018. Fastenrnc Device for Garwants, J. Seligman, 
London. 

24,019. Dirt Traps, M. P. Osbourn, London, 

24,020. Suppiyinc Water to Borers, H. H. Lake.— 
C. B. Moore, United States ) 

24,021. Rotuixe Fise-prates, H. H. Lake.—(Co.- 
tinuous Rail Joint Company of America, United 
States ) 

24,022. Steam Borter Tugs, T. Ehrengruber, London, 

24,023. SMoKE-consumMING Furnace, E. Cousin, 


ndon. 
24,024. Axugs for RatLway Veuicies, A. C. Massey, 
London. 
24,025. PHoroorapuic Firs, K. A. Pallin, London. 
24 026. Recoverrne Mera from Orgs, F. T. Mumford, 
London. 
24,027. Diviptine Fasrics, W. B. Conrad and J. A. 
meron, London. 
24,028. Motor Veuicues, T. Hill, London. 
24.029. PerroteumM VapouR BURNERS, 
Lamplough, London. 
24,030. GeneRaTiInG Gas, F. Heaton and N. T. Worth- 
ley, London. 
24031. Stoppinc Sewina MacuiIne Negpies, J. W. 
Ostrom, London. 
24,032. Org Causuer, F. W. Braun, London. 
24,088. Brake Ggar for Bicycies, H. Fleming, 


H. and F. 


London. 
24,034. Lawn Tennis Rackets, J. Jones, Brentwood, 


Essex. 

24,085. Camera Inprcators, W. P. Thompson —(4. W. 
McCurdy, United States.) 

24,086. Pantour Game Apparatus, T. C. Breakbane, 
Liverpool. 

24.037. Rourg Inpicators, G. F. Milnes and Co., 
Limited, and J. Games, Liverpool. 

24,088. INTERNAL ComBUSTION Enorngs, T. L. Mitchel- 
more, London. 

24,039. Movasite Letrers for ApveRtisinec, T. Knob- 
lich, London. 

24,040. AUTOMOBILE Drivinc Mrvwantsm, A. Heine- 
mann, London. 

24,041. Cnurns, J. G. Lorrain.—(?. 0 Donnell, United 
States.) 

24,042. MatHop of Propuctna Heppies, W. Fehr, 
London. 

24,043. Lamps for Hratina and Licatine, E. Boyes, 


on. 

24,044. Creantna Borer Tones, T. Ehrengruler, 
London. 

24,045 Drivixno Banps, C. and W. F. 
Jefferies, London. 

24,046. Etgvators and Convayors, J. G. Childs, 
London. 

24,047. Lirts, Hoists, and Cranes, J. G. Childs, 
London. 

24 048. Icz-makina Macartnes, F. N. Mackay, H. 8S. 
Fox, and H. J. Worssam, London. 

24,049. Packino MaTERIAL for Sturrixc-noxes, W. 8. 
Jarboe, London. 

24,050. Apparatus for PLayinc Games, J. W. Jones, 
London. 

24.051. Luprication of Stipe Vatves, H. Reiner, 

ondon. 

24,052. INcanpgscent Exectric Licat Suaprs, J.C. 

Fleming, London. 


H. Jones 


24,053. CLoTH - FINISHING MacuHines, M. Rivollier, 
London. 

24,054. Reststances for Arc Lamps, J. L. Davies, 
mdon. 


24.055. Svcar Tonas, Gallus and Wolf, London. 

24,056 PsorocrarpHic Camera Constructisa, C. G. 
Barr, London. 

24,057. Puoroerapuic Printinc Frames, E. Hacken- 
berg.—{ 0. Berlebach, Germany ) 

24.058. Furnace Fire-Bars, W. Vorbach, London. 

24,059. Doon Lerrer-Boxgs, A. Weber and C. Miiller, 


London. 
24,060. Lactnc ARRANGEMENT for Corsgts, E. Savoye, 
Lo 


mdon. 

24,061. Fountain Pens, H. J. Haddan.—(J. W. 
Laughlin, United States.) 

24,062. Exastic Huss, F. Schmitz, London. 

24,068. Measurinec Ruvgs, H. E. Lee, London. 

— PaorooraPHic Cameras, F. Schmid, New 
ork. 

24065. Saraty Vautts, G. B. and J. 8. Linney, 
Kansas City. 








SELECTED AMERICAN PATENTS. 
From the United States Patent-office Official Gasette. 


678,869. WaTEeR-wHEEL, G. Gocher, Johnstown, Pa — 
Filed November 6th, 1900. 

Ciaim.—({1) In a water-wheel, the combination of a 
series of freely revoluble buckets, a fixed bucket be- 
hind each revoluble bucket and adapted to discharge 
into the latter as the wheel turns, and means for posi- 
tively rotating each revoluble bucket when it reaches 
its lowest position to discharge its contents. (2) Ina 
water-wheel, the combination of a frame, a series of 
fixed buckets, a series of movable buckets mounted in 
front of the fixed buckets so as to receive water there- 
from as the wheel revolves, each of said movable 
buckets comprising end discs or rollers shafts passing 
centrally through said discs or rollers and revolubly 
mounted on the frame so as to permit the movable 





buckets to rotate freely and completely, and trippers 
disposed in the paths of said end discs or rollers for 
rotating the latter and the movable buckets when 
they reach the lowest point of their movement. (8) 
In a water-wheel, the combination with a wheel, an 

a series of pivotally-supported buckets carried there- 
by, of a tripper — to upset said buckets, com- 
prising a base, a bar hinged thereto, and elastic 
material between said base and bar to press the latter 





against the buckets. 


a 


678,940. Macuine ror Sawino Bars or IRo: 

Lenorns, R. B. rlton, Milwaukee, Wi Filer 

aunts vy 1900. nine t 

aim —(1) In a machine for sawing bars of ir 
lengths, the combination of a saw thes a oor ae 
journaled adjacent to said bench and having arms saws 
carried by said arms, means for oscillating said rock 
shaft, pushers working transversely across the saw 
bench to remove the sawed pieces, and means for 
transmitting the alternating motion of the rock shaft 
to said pushers to secure a reciprocating motion of the 
pushers, substantially as set forth. (2) The combina. 
tion of a rocking frame carrying a gang of SAWS, & sa 


(678,940) 




















bench having transverse troughs to receive said saws, 
top plates on said bench over said troughs, and being 
slotted for the raws and over-reaching the front side 
of the bench, and being bent downward to form 
inclines, means holding said plates to the bench whilk 
permitting adjustment of the slots to the saws, 
pushers sliding transversely of the bench from the rear 
side, and means connecting said pushers to the rock- 
ing frame whereby a raising of the saws will operate 
the pushers to push the sawed pieces on to the inclines 
at the front of the bench, substantially as set forth. 
679,028. Burotar-proor Bar ror WINDOW-GRaT- 
nos, W. H. Larmore, Anderson, Ind. — Filed 
December 28th, 1900. 
Claim.—A ting bar, consisting of a metallic 
casing or tube having end sections provided with ball- 








bearing seats, and an interior pivotal steel core rod 

extending from end to end of the window, provided 

with bevelled or rounded ends to engage the ball 
bearings, substantially as specified. 

679,046, APPaRATts FoR Propuctna CoaL-pust anp 
CARRYING IT INTO Fornacer3, F. de Camp, Berlin, 
Germany.— Filed October 8th, 1900. 

Claim —In an apparatus for producing coal-dust and 
carrying it into a furnace the combination of a casing 

provided in its interior on its front wall with ribs, of a 





disc also provided with ribs opposite to the ribs of the 
casing and rotating in the latter, of ventilator blades 
arranged on the back side of the said disc, an inlet 
and an outlet for the fuel, of a second disc provided 
with openings and adapted to be rotated in the casing 
and moved axially and of air-inlet openings arranged 
in the rear wall of the casing. 


679,099. SreaM-DISTRIBUTING VALVE FOR MULTIPLE- 
EXPANSION Enornes, R. L. Weighton, Newcastle- 
upon-Tyne, and D. B. Morison, Hartlepool, England. 
—Filed December 8rd, 1900. 

Claim.—The combination of two consecutive cylin- 
ders of a multiple-expansion engine having inlet and 
exhaust passages, a steam chamber or receiver arranged 
between said cylinders, two slide valves arran 
back to back in said receiver and adapted to control 
said inlet and exhaust passages, a connection between 
said valves to cause them to move to and fro together 
but to leave them free to move apart toward their 
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seats, one of said valves being adapted to admit high- 
pressure steam through its central portion to the 
cylinder controlled thereby and to exhaust t its 
ends into said receiver and the other to admit steam 

t its ends to its cylinder and to exhaust coon 
ts central portion, and a space between said valves in 





communication with the central _— of the first- 
mentioned valve, substantially as described. 
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THE AESTHETIC PRINCIPLES OF NAVAL 
ARCHITECTURE. 
No. IV. 

Tus article is a sequel to three which appeared in 
our issues of September 28th, November 2nd, and 
November 9th last year. These articles, it will be 
remembered, dealt with a novel subject in a new 
way. What is now said rounds off and completes 
the consideration of questions of no small interest to all 
who care for ships and boats and nautical craft of all 
kinds. 

The esthetic pleasure in the contemplation of a sailing 
vessel coming over the waters with all sails set lies 
not only in the view of the abstract beauty of the 
whiteness of the canvas and the graceful shapes of the 
sails, but also in the perception of the power which is 
moving the vessel, and which is suggested by the curves 
of the outstretched sails. in, when we look at a 
passing steamer, our wsthetic appreciation of it depends 
not only on the beauty seen in the blackness of the 
smoke and the softness of its outlines, but also on 
the expression of power as suggested by the great 
wreathing forms which the smoke assumes in pouring 
forth from the funnel. The pleasure felt in the con- 
templation of the rising wave at the bow and the 
surging eddies at the stern lies not merely in the abstract 
beauties of these phenomena, but also in the suggestion 
of speed which they convey to the mind. It is the 
possession of motive power and the adaptability for 
speed which distinguish the ships from all other structures, 
and it follows that both these properties are important 
factors in «esthetic considerations. Both are characteristic 
qualities of animate beings, and so much so in the case 
of speed that the idea of life is almost suggested by 
mere motion. The character of a ship approaches, 
therefore, the organic world much more closely than 
does that of land structures, and it is westhetically 
desirable that this should be made apparent in the 
exterior. 

The power and the speed of a vessel must necessarily 
give proof of their existence by the sails, smoke, and bow 
waves, even in the worst designed ships, and it is, after 
all, but little which the shipbuilder can do to add to these 
impressions for the sake of esthetic considerations. In 
building an efficient ship, fit for her intended duty, we 
must necessarily include in her qualities a great many of 
those which pertain to animals living in the same 
element and nearly under the same conditions. All we 
have to do in order to improve the appearance of the 
vessel is to see that these properties are made apparent 
and not lost sightof amongst details of minor importance. 

In giving evidence of the motive power in the appear- 
ance of the vessel, it is not a question, as in the case of 
structural strength, of showing a balancing effect between 
certain forces. It is a question of absolute power, and 
usually it is a case of the more power the greater the 
wsthetic effect. Every square foot of sail and every extra 
foot of funnel diameter tend to increase the idea of power, 
and add to the pleasure derived from the appearance of 
the ship. The question of power is therefore independent 
of that of speed, and, although it is wsthetically essential 
to suggest the ability of motion, it is not necessary, nor is 
it desirable, always to suggest a high rate of velocity. 
Speed should not always be apparent in the ordinary 
sense of the word—that is to say, a very fast motion. A 
slow vessel may very well be more beautiful than a fast 
one, and the appearance of speed should be in proportion 
to the actual rate of progression. Many naval architects 
are sinning against this fundamental principle by attempt- 
ing to make full-formed and slow cargo boats look smart 
and speedy. 

For the sake of a life-like or organic appearance it is 
desirable that there should be a certain amount of con- 
tinuity in the structure, and the form should be made 
up of fair sweeping lines. This applies not only to 
the curves of the underwater form and the sheer of the 
deck, but also to the curves which may be imagined 
drawn through the upper extremities of the structure, 
such as tops of masts, funnels, deck-houses, &c. On 
account of their prominence these curves are xsthetically 
as important as those of the hull proper. The idea of 
speed is associated with flat curves, as ships always 
travel in a horizontal direction or in a straight line. 
The boundary curve and the deck sheer line ought, 
therefore, to be of a more or less flat character as the 
speed is greater or less. 

The character of a vessel is radically changed by a 
modification in the mode of propulsion, and the appear- 
ance of adaptation to an end must to a very great extent 
depend on the nature of the motive power. If oars are the 
means of propulsion, then we should have a long and 
low vessel, a the ends rising, the greater part of the 
length being left flat to provide a proper base for the 
oars. To e an example from the natural world, 
the structure should be more or less of the character 
of a swimming centipede. If vessels of this type 
become so large that more than one tier of oars is 
necessary, then this mode of propulsion becomes 
unnatural, and this is one of the reasons why the 
vessels of the Greeks and Romans looked so clumsy. 
Their great height above water and their many parallel 
rows of oars gave them the appearance of land struc- 
tures. The ships of the Vikings were much more 
natural and efficient in their appearance, with their one 
row of proportionately long oars. 

From the image of the seabird, which glides atte 
over the waters with extended wings, we may learn the 
esthetic principles of the construction of vessels propelled 
by the forces of the wind. The most important element 
in the appearance of a sailing vessel is naturally the sails. 
As reganls thelt shape, we have much greater liberty 
than in most other thi gs connected with a ship. The 
shape and proportions of sails and the character of their 
bounding curves can to a very large extent be governed 
by questions of appearance, and yet satisfy all practical 
requirements. It has already been said that the more 





sail area we can obtain the better esthetically. Sail 
cloth is not an object of much interest in itself, but when 
itis stretched from the spars by the pressure of the wind 
and bent into gracefully curved forms suggestive of 
power, and when light and shade are graduated over it, 
and its snowy white is reflected in the water, then it is 
an object of great beauty. The simpler the form and the 
greater the size of the individual sails the better. Many 
and small sails will always give a scattered impression. 
Quadrilateral and triangular shapes are the simplest and 
those most readily expanded, and the more nearly the 
shape approaches that of the square the more suggestive 
it will be of area or expanse and power. On the other 
hand, the narrow and peaked sails, for instance, of fore 
and aft rigged schooners, give an idea of speed by their 
similarity to the long and pointed wings of fast-flying 
birds. The most beautiful types of rigs are those having 
the fewest and largest sails. The old sailing man-of- 
war came perhaps nearer this ideal than any other class 
of vessel. The introduction, for economic reasons, of 
double topsail yards detracted considerably from the 
beauty of sailing ships, as did also the additional mast in 
four-masted vessels. The three-masted full-rigged ship, 
usually looked upon as the standard rig, is not, however, 
of so well balanced a nature as that of the three-masted 
barque, which, besides, has fewer sails. In smaller 
vessels the height of the masts can be, and is, made 
relatively greater. The brig is therefore, perhaps, the 
most beautiful rig with square sails; she has the fewest 
masts and the loftiest sail expanse. With regard to 
swiftness and smartness in appearance she must, however, 
give way to the fore-and-aft schooner. 

The primary function of a spar is to act as a strut 
expanding or carrying the sails. Masts and yards should 
therefore be of the most efficient form for this work, that is, 
they should be circular, with their greatest diameter at 
the place of support, as required by practical considera- 
tions. The contour lines ought to have their greatest 
curvature at the place of greatest diameter, so as to indi- 
cate more distinctly where the greatest strength is to be 
found. By giving the masts more rake as we go aft we 
may make their purpose to spread the sails clearer, the 
bowsprit being in reality the first spreading strut raked 
forward. In small vessels where the masts are readily 
distinguishable separately, an increased natural appear- 
ance may be obtained by slightly bending the masts 
forward, thus suggesting a graceful yielding to the pressure 
of the wind. 

The nature of the duty of standing and running rigging 
ought to be as far as possible apparent. The meeting of 
ropes, say, at a pulley, ought, therefore, to be so arranged 
that their curves are parallel, or nearly so, because other- 
wise the arrangement is too complex to be exsthetically 
grasped and appreciated. 

There are few engineering structures offering better 
and easier opportunities of producing something beautiful 
than those which are made up of the stout spars, taut 
ropes, and swelling sails of a ship. If the arrangement 
is at all efficient it can hardly help being beautiful, and 
giving proof of the graceful balance of the forces it was 
meant to resist. 

The steamer does not possess the gracefulness of the 

sailing vessel, but she has, at the same time, points of 
beauty in which the latter is wanting. In the sailing vessel 
the sails predominate to such an extent, that the other 
features are lost sight of. In a steamer the mighty form 
of the hull gets its due credit as a feature of interest and 
beauty, in particular in connection with the towering 
superstructures and funnels. The character of the 
steamer approaches somewhat more nearly than that of 
the sailing vessel toland structures, but whatever life-like 
features we find, or should find in it, are found lower 
down in the animal kingdom, where the powerful and fast- 
moving sea monster or whale may be taken as its proto- 
type. 
In the case of sailing vesselsit happens thatthe esthetic 
and the practical requirements nearly coincide. It is not 
quite so fortunate with steamers. In their case we can 
add very little to suggest power, and it will be almost 
solely indicated by the smoke, which hardly belongs 
to the structure proper, and which it is economically 
desirable to reduce to a minimum. In searching the 
structure for proof of motive power, the attention is 
naturally drawn to the funnels as the conveyor of the 
smoke, and their relative dimensions will be a rough and 
esthetic measure of the vessel’s power. One large funnel 
will, as in the case of sails, appeal much more effectively 
to our esthetic sense than several smaller ones, but in 
this we are usually tied by practical considerations. As 
regards the shape of the funnel, the plain circular cylinder 
is the most beautiful, being not only the most efficient 
form as a conveyor of the gases, but also the most perfect 
as a structure in itself. The elliptical, oval, and bell- 
mouthed types of funnels are too complex to be esthetic- 
ally appreciated. Where great wide-mouthed cowls or 
downcasts are clustered round the funnel, they add con- 
siderably to the suggestion of power and activity. 

Although we have few means in a steamer whereby 
we can create an idea of power, we have several whereby 
we can suggest speed. The rake of the masts and 
funnels is unconsciously supposed to be directly propor- 
tional to the speed of the vessel, because it suggests the 
minor, and, therefore, presumably flexible, projections 
of the structure being set back by the resistance of the air 
and by their owninertia, which retards them relatively to 
the main structure. It is the idea created by the flowing 
mane or tail of an animal, or by the drapery of a human 
being, running at a high rate of speed. Masts of 
steamers ought, therefore, to be raked in proportion to 
the speed of the vessel, and they ought preferably to 
be quite straight and as plain as possible, without sails, 
yards, or gafis, which have no esthetic raison d’étre, 
and by their complexity only spoil the beauty of the 
structure. 

The whole effect of the inclination aft of the masts 
and funnels is, in the first instance, to produce an idea of 
speed, but in so doing it suggests life and removes the 


stiff and dead appearance which the structure would 
otherwise have. Flags and streamers will add to this 
effect as they are being stretched out by the passing 
wind ; and they may, moreover, be objects of beauty in 
themselves, and enter into the general appearance of the 
structure if they are of sufficient size. They are, how- 
ever, as a rule, far too small, and look like paltry little 
handkerchiefs. The spread of a flag or a streamer should 
bear some proportion to the size of the vessel, and should 
at least be seen as far off as the funnel. 








IRON FOUNDRIES AND FOUNDRY PRACTICE 
IN THE UNITED STATES. 
(By our Special Commissioner.) 
No. XII. 
S.—SAVING REFUSE IRON. 

A considerable amount of iron. unavoidably goes to 
waste in dumping the cupola and in spilling iron from the 
ladles while pouring. Many large foundries are therefore 
using special means for recovering the iron from cupola 
cinder, gangway scrapings, and dirt from the tumbling 
barrels and chipping or cleaning rooms. The practice of 
the Walker and Pratt foundry in saving the spillings from 
the ladles has been given in the description of that 
foundry, and as the saving of waste iron is a not unim- 
portant economy, it will be well to consider some of the 
devices used for this purpose. These devices include 
both mechanical and electrical separators. 

The Barnard and Leas separator developed as the 
result of experimenting with a view to stopping the waste 
of iron carried off with the foundry refuse. The foundry 
had an output of nine tons of castings daily, and the 
experimental machine saved 300 lb. to 400 lb. of iron that 
was formerly carried away with the cinder and slag. The 
refuse is put into a tumbling barrel, from which the 
smaller pieces of iron pass with the cinder, while the 
larger pieces of iron are retained and removed by hand. 
The material which passes through the openings goes to 
the separator, where the fire sand and dust are blown off 
through a revolving screen. The remaining iron and 
cinder then passes through the magnetic portion of the 
separator, where the iron is retained and the refuse dis- 
charged as tailings. When the machine is fully charged 
with iron, the current is automatically cut off, and the 
iron falls into a bin or chamber. 

For the Woodruff mechanical separator, the material is 
first crushed in a cinder mill or tumbling barrel having 
openings }in. to ,in. wide. The material that escapes 
is shovelled into a vibrating hopper, through which it 
passes over a screen to separate the sand. From this 
screen it falls by gravity through a powerful air blast, by 
which the light cinders are blown out. The clean 
iron drops into a box directly under the machine, while 
the cinders are deposited under an apron at the rear, 
and the sand still further back. A barrow full of refuse 
will pass through in three or four minutes. The machine 
occupies a floor space only 43ft. by 8ft., and requires 
about two horse-power to drive it. 

In Sly’s cinder mill—Fig. 54—a horizontal cylinder A 
is revolved by gearing like a tumbling barrel, and has 











within it a revolving crusher B. It is kept half full of 
water, and a stream of water enters through one trun- 
nion and passes out through the other. The cinder 
assumes a slope approximately as shown at C, D. As 
the mill revolves the cinder is crushed and ground, and 
is carried up to C, whence it falls down into the water 
at E. The iron and heavy material fall to the bottom, 
while the lighter matter is carried by the current 
through the ports F as they cross the current of water 
passing along the channel E, G,D. The water and refuse 
emerging from these ports are carried out of the mill 
through the hollow trunnion H. The cylinder is filled 
about three-fourths full of cinder, and when the mill has 
been running ten or fifteen minutes a door in the barrel 
is opened and more cinder added to keep it charged with 
the same amount. This is continued until about 800 lb. 
of iron have accumulated, when the mill is allowed to 
run continuously for about an hour, by which time the 
contents are pretty well cleaned. 

The Dayton Malleable Iron Company reports that the 
results of the use of two of Sly’s cinder mills—-treating 
the cinder from six furnaces—were as given below. The 
cinder sent to the mill is not weighed, and the cinder 
from the mill is delivered to a railway company for 
dumping. The mills have been in use ten months, and 
the reason for the small amounts and increased cost of 
recovery for the last two months is that the mills were 
broken down part of the time and the cinder could not be 
handled to advantage. In the following table of results, 
the second column gives the tons of iron recovered from 
the cinder, while the third column gives the cost of 
power and labour per ton of iron recovered. The 247 
fons of iron recovered are worth about £2 4s. 8d. per ton. 
and but for the cinder mill this 1ron would have been 





thrown away with the cinder. Consequently the ccm- 
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nsiders that it has made money by installing the | sand keeping it from spreading. Iron that comes out with the 
— vee setuid 6 slag forms a thin slab on the ground, which can be separated when 


mills . ; 1 
; . s . cold, so that not a particle of iron will be lost. When the bottom 
Bupuving dem from Cinder, : is dropped, it is composed of unburned coke, unmelted pig, and 

Ironrecovered. Costofiron recovered. | small pieces of iron, much of which has run into the coke, and 


tons. & ee bits of slag and iron mixed, but nothing is cemented together, 
FirstS months ... ... .. 200 ... ... 8 2perton | ieee the a Ne RENE id tog : 
POR EME ines Se ae Se oc we cap ae In the morning the pieces of sand bottom are picked out, The 
July, OL We 9 Oy | rest is quickly shovelled into cars and run out on the central yard 


Electric separators for the above purposes have already ' storage track. The sculls from ladles are thrown into the same 

















Fig. 55 


been mentioned, and several of these are on the market, | cars, as there is considerable iron adhering to them. These cars 
many of them being of the revolving drum type, and | are Stored during the day on the central storage track, and follow 
s * c ontainin c ) 
ipa! eee eg mb esi —- on the i Bh platform. The pt have nothing to a 
. “ | for an hour after the last charge is on, and they with forks care- 
important works are using what is known as the/| 
Dings electro-magnetic separator, which is of the disc | 
type, and is claimed to be an improvement upon separa- | 
tors of the drum type. The refuse or stock is passed in 
a thin sheet under the magnets, the conveyor motion and | 
sweep of the magnets being adjusted so as to bring every | 
part of the refuse twice within a strong magnetic field. | 
One of the magnets, weighing 3} oz., can sustain a | 
piece of steel weighing 125 lb., the magnet consuming 
only 12 watts of current. ne ee 
The magnets are mounted upon a disc rotating over a | 
conveyor, vibrated by an excentric on the driving shaft. | 
The magnets are automatically controlled, so that while | 
passing over the conveyor they are powerfully charged, | 
but when they are clear of the conveyor they are demag- | 
netised, allowing the iron to drop off, no device being | 
needed to clean the magnets. The Dings separator, as | 
specially adapted for recovering iron from cupola cinder | 
and foundry refuse, has a capacity of 5000 lb. per hour, | 
and weighs 1500 lb. It occupies a floor space 3ft. by Sit., | 
and the speed is seventy-two revolutions per minute. | 
Any direct current up to 240 volts can be used, and the | 
electricity required to energise the magnets is about equal | 
to that used by three ordinary incandescent lamps of | 
16 candle-power. The mechanical power required is | 
$+ horse-power. Where electricity is not available, or | 
where a small dynamo would be desirable for generating 
current to operate a separator, a generator of } kilowatt | 
and 110 volts is recommended. | 
The Michigan Stove Company a few years ago re- | 
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lessly shovel to one side unburnt coke, and to another place 


eg : : é 
modelled its entire plant for the handling of materials, | jo)" ang cinder, and to another place unmelted pigs or | 


and when the various new devices had been installed it | iron. The cinder and small particles of iron and iron from 
was found that the picking over of the cupola bottom, ' gangway sweepings are thrown on the last charge. Then the 
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separating unburned coke and large pieces of iron, and , fine material that could not be taken up with the fork is riddled, 





Fig. 


taking cinder to the cinder mill, milling it, and carrying it | and that: which is retained in the riddle is thrown in the cupola. 


back to the weighing house, took more time and power | 
than any other operation connected with the cupolas. | 


The pig iron that drops with the bottom must be charged next day 
with enough unburned coke to melt, and the rest of the unburned 
coke can be used as the melter chooses, Both iron and coke having 





To economise in this respect, the following plan was | been weighed the previous day, should not be weighed again. 
adopted, as described by Mr. W. J. Keep, superintendent | _Iron borings or other fine scrap can be put on the last charge before 
of the works :— | any of the cinder is charged. As soon as the cinder is in the 
| cupola, the iron at the tap hole is perceptibly hotter ; the cinder 
After the last iron has been drawn from the cupola at night the | being wet, acts like the covering over a blacksmith’s fire, the blast 
breast is knocked in and the slag runs out on the floor, a dam of | being held down, and every particle of iron and slag are melted 


out and a cover of hot fine coke is left. The iron and slag are 
drawn when the breast is knocked in. 

This fine coke is returned each day to the charging door, and the 
melter has quite a quantity to use when he thinks a little extra is 
needed. ‘This dispenses with all cinder mills, power, and repairs, 
and labour connected with them, and saves all the fine coke and 
iron that was formerly carted away as mill cinder. It saves every 
particle of iron from every quarter, and prevents material blowing 
out of the cupola during the last of the heat and lodging on the 
foundry roof, It costs nothing to sort the bottom after the last 
charge is on, whereas sorting in the morning must be paid for. In 
cases where the slag is not drawn from the cupola during the heat, 
it may be necessary to add, with the last charges, sufficient lime. 
stone, oyster shells, or fluorspar to make the slag fluid enough to 
run out of the tap hole, 

T.—CRANES, 

One of the most important parts of the foundry equip. 
ment, especially in its relation to economy of output, is 
the means provided for the handling of material. This 
will include cranes, hoists, overhead trolley carriers, lifts, 
| and railway lines. 

For heavy work in the shop the travelling crane is 

generally best. In medium work, however, as for rolling 
| over the boxes, taking off copes, and setting cores, jib 
| cranes are more convenient. If the shop is lofty, or the 
| work is varied, both classes of cranes may be installed, 
| and the jib cranes will give much more prompt command 
| of the work than when travelling cranes have to do all 
the work—heavy and light. Travelling cranes may be 
used to advantage in the yard for handling flasks and for 
| loading heavy castings upon the railway wagons. Gantry 
| cranes and large jib cranes or derricks may be used for 
similar purposes. 

The character of the crane equipment will, of course, 
| depend very largely upon the character of the work of 
| the foundry, and the equipment of several foundries 
| making different kinds of work has already been de- 
| scribed. In the Buckeye foundry, making castings for 
machine tools, there are no less than nine travelling 
cranes ; three of 3 tons capacity, and two each of 2, 5, 
and 10 tons. The foundry of the Seaboard Steel Casting 
Company has five electric travelling cranes of 60ft. span, 
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| the building being 560{ft. long, with a floor area of 
33,600 square feet. Two of the cranes are of 30 tons 
capacity, one of 25 tons, and two of 10 tons. One of the 
30-ton cranes has two hoisting trolleys, to be used in 
raising the copes of large moulds, &c. In one of the 
side bays are two five-ton cranes of 20ft. span. In the 
other bay are a 20-ton and a 3-ton crane, both of 
30ft. span. The Fraser and Chalmers foundry, making 
medium ard heavy castings, has three electric travelling 
cranes of 10, 15, and 20 tons capacity, a 15-ton steam 
hydraulic jib crane, and hand and electric jib cranes on 
the posts, and bracket cranes on the walls. 

Jib cranes very often have a diagonal strut or brace 
from the post to the jib, which is especially awkward 
in foundry work, as it interferes with the floor space 
around the crane. It is better to make the jib self- 
sustaining, or to extend the post above the jib and 
support the latter by ties or tie rods from the post. 
Some builders make an [-shaped plate girder—tapering 
to the ends, which forms both post and jib. Instead of 
a fixed sheave on the end of the jib there may be a 
trolley running on the jib and carrying the hoisting 
sheave, so that the reach of the crane can be varied as 
desired. Jib or bracket cranes may be attached to the 
columns or walls of the building. 

In most travelling cranes the hoisting trolley runs on 
rails on the crane girders, but in the Pawling crane used 
in the shipping shop of the great Allis engine works the 
trolley wheels run on the lower flanges of a rolled steel 
joist. At one end of the building is a length of rolled 
joist secured to the ceiling at the same level as the crane, 
and extending through the side door of the building and 
over the shipping track for railway wagons. When the 
crane is stopped with its girder or joist in line with the 
fixed joist, electricai connections are automatically made, 
so that the man riding on the crane can send the 
hoisting trolley off the crane and outside the shop, to 
deliver its load directly into a railway wagon. The con- 
nections are so interlocked that the man cannot move 
the crane lengthwise of the building until the trolley has 
been run back upon it. i 

Electricity is most generally employed as the motive 
power for travelling cranes, but many pneumatic cranes 
of 5 to 25 tons capacity are also used. Some of these 
pneumatic cranes have compressed air engines operating 
the ordinary winding drum for hoisting, while others 
have direct lift air-hoist cylinders, the cylinder beirg 








carried by the trolley running on the crane girders 
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Two of the numerous styles of travelling cranes are 
shown herewith, both built by the Northern Engineering 
Works. Fig. 55 is an electric crane, and Fig. 56is a pneu- 
matic crane with winding drum. i 

Travelling cranes with air hoists instead of chains and 
winding drums are used quite frequently, and have been 
described in connection with the Milwaukee and Kelly 
foundries. These are generally operated from the floor 
by means of pendant chains, and the trolley may be 
traversed by hand by means of an endless chain and 
sprocket wheel driving the gearing. ‘Small electric 
travelling cranes may be operated from the floor by 
means of cords or chains, thus dispensing with the 
necessity of a special operator. This system is used in 
the side bays of the General Electric foundry, as pre- 
viously described. Travelling cranes operated by hand 
by means of endless chains, as used in the Walker and 
Pratt foundry, have already been shown in Fig. 13. 

A type of fixed crane which is used in many foundries, 
and which embraces several peculiar features, is the 
Craig-Ridgway steam-hydraulic or air-hydraulic crane, 
with vertically moving jib. This is shown in Fig. 57. 
The mast A, and inclined strut B, have pulleys, C C, over 
which pass chains, from which is suspended the boom 
or jib D, carrying the hoisting trolley E. These lifting 
chains are attached to the head of the vertical operat- 
ing cylinder F, which also serves as a counterbalance 
to the jib in hoisting. With the chains attached 
directly to the cylinder, the boom and cylinder move 
at the same speed in opposite directions, but by pass- 
ing the chains around pulleys attached to the cylinder 
head the movement of the boom may be increased. 
The cylinder has a stationary piston attached to the 
fixed hollow piston-rod G, which is connected by piping 
to the bottom of the pressure or operating tank H. 
Two trolleys may be mounted on the boom for lifting 
large flasks and moulds, or for pouring two ladles for 
large castings. 

The operating tank H is a steel cylinder set in the 
ground or at any convenient place, or even set upon the 
crane, having a simple D slide valve fitted to the top. 
The steam pipe is led into the valve chamber. From the 
bottom of the tank a pipe is led to the hollow piston-rod 
of the operating cylinder. The tank is filled with water 
to within about 12in. or 18in. of the top, leaving an air 
space or cushion above. When a load is to be lifted, 
steam is admitted at the top and is spread out with a 
circular motion by means of a baftle plate. The air 
cushion helps to prevent condensation, and the water is 
forced through the bottom pipe to the hoisting or operat- 
ing cylinder. For lowering, the steam is blown off, and 
the water returns by gravity, allowing the jib to fall. 
Compressed air is very often used instead of steam, and 
is considered more satisfactory by some who have tried 
both steam and air. In winter a glycerine solution can 
be used instead of water. The cranes are very steady, 
with no jerking or vibration, and very exact and delicate 
movements can be made. They give very little trouble 
for repairs and maintenance. 








INCANDESCENT AND CARBURETTED 
ACETYLENE. 

AmonG the papers presented to the annual meeting of 
the German Acetylen Verein, which was held at Eisenach 
last August, a most important communication was 
received from Dr. N. Caro, of Berlin, dealing with incan- 
descent acetylene, and with the use of acetylene diluted 
with the vapour of petroleum spirit, according to Heil’s 
process, which we briefly described on June 7th last. 
The difficulties in the way of making a satisfactory 
atmospheric burner for acetylene depend on the wide 
range of explosive limits when the gas is mixed with air, 
on the low temperature of inflammation, and on the high 
speed of movement of the explosive wave. Ina tube 
exceeding 40 mm. in diameter, all mixtures of air contain- 
ing more than 2°9 per cent., and less than 64 per cent., 
of acetylene explode progressively ; but as the diameter 
of the tube is feed the limits narrow, until in a tube 
2 mm. wide those limits are 5 to 15 per cent., and in a 
tube of 0°5 mm. the explosion does not proceed. But 
as the.tube is narrowed so the speed of passage of the 
gaseous mixture is reduced by friction, &c.; and thus it 
becomes difficult to keep the gas travelling forwards at a 
speed higher than that at which the explosive wave 
is propagated backwards. The trouble has been met, 
not by constricting the whole tube of an atmospheric 
acetylene burner, which seriously diminishes its gas 
capacity, but by constricting it at one point only, which 
stops firing back, but does not unduly decrease its effec- 
tive capacity. On this principle at least three burners 
have been put on the market, whereas in another French 
type the same object is attained by using a bundle of 
small tubes to carry the gaseous mixture from the cham- 


, ber where the air enters to the base of the incandescent 


mantle. All these burners work satisfactorily when they 
are once alight, but at the instants of lighting and 
extinction the pressure of the acetylene is too low to 
maintain the requisite rate of speed in the gaseous mix- 
ture, the gas fires back to the jet, a tiny explosion 
occurs, shakes and weakens the mantle, and forms 
minute deposits of soot and tar in the inner part of the 
burner. Moreover, with one exception, these burners 
have no regulating device for the air, and they are accord- 
ingly dependent on accuracy of construction to give the 
best results. Single specimens of the same make exhibit 
astonishing differences in illuminating power, owing to 
slight irregularities in the size of the gas and air 
orifices. Again, acetylene containing phosphorus com- 
pounds injures the mantles rapidly; in two or three 
hours spots can be seen which rapidly develop into 
holes owing to the formation of fusible phosphates of the 
rare earths. With pure acetylene the mantles last well. 
Dr. Caro gives a number of photometric results obtained 
with these several burners when employed with the 
ordinary Welsbach mantles of German commerce. With 





pressures ranging from 80 mm. to 120 mm. of water, and 
gas consumptions of 10 to 20 litres per hour, he has 
obtained duties of from 1°12 to 8°60 Hefner units per 
litre, the average figures being about 8°4 units per litre 
at a pressure of 100 mm. [84°4 English candles per 
1 cubic foot, at 4in. of water. But it will be observed 
that the burners were small}. It is also noticeable that 
the intensity of the light does not fall appreciably as the 
time of burning continues—at least for periods of 220 hours. 
In most cases the mantles do not give their best results 
until they have been alight about 20 hours, because, made 
for coal gas, they do not fit the acetylene flame at first, 
but need time to shrink to suit it. Dr. Caro finds that 
the regular Welsbach formula for the construction of the 
mantles is not the best adapted for acetylene. Some 
special mantles, of unpublished composition, have given 
4°60 Hefner units per litre at a pressure of 120 mm.; and 
he believes the efficiency shown by a burner made by the 
Compagnie francaise de l'Acétyléne dissous, of Paris, 
viz., 5 units per litre {124 candles per foot] will in future 
be easily obtained. he burning of acetylene under a 
mantle still exhibits various difficulties in practice, as 
aforesaid; but much progress has been sale and the 
remaining troubles will in time be overcome. 

The second portion of Dr. Caro’s article, which refers 
to the properties and use of carburetted acetylene, is 
even more interesting and important; but space forbids 
us to quote his experiments at length. The main pecu- 
liarity of the new form of gas is that its explosive limits 
are remarkably contracted as compared with the 2°8 
to 66°2 extreme limits of pure acetylene, and the 8-0 
to 19:0 of ordinary coal gas, a mixture of 66°6 per cent. 
of acetylene with 33°4 per cent. of petroleum vapour 
exhibits limits of 5°4 to 10°2, while a mixture of equal 
volumes of acetylene and petroleum vapour gives limits 
of 4°8 to 9°2—that is, parts of combustible material in 
100 parts of the whole gaseous mixture. Again, neat 
acetylene inflames at 480 deg. Cent., carburetted acetylene 
only at 582 deg. Cent. In a luminous jet of 10 litres per 
hour capacity carburetted acetylene develops 1 Hefner 
unit for a consumption of 0°8 to 1:0 litre per hour; 
under a mantle the consumption is 0°34 to 0°36 litre 
roughly, 28 candles per foot in the former and 71 in 
the latter]. In an incandescent burner carburetted 
acetylene never fires back, not even at lighting or 
extinguishing; high or low gas pressures can be 
used, the flame can be turned down, a larger pro- 
portion of air can be supplied to the gas at the 
proper inlets, large or small burners can be con- 
structed, even “intensified,” or high-power burners 
are possible like the most modern forms used with coal 
gas, ordinary mantles work satisfactorily ; and altogether 
carburetted acetylene is much more suited to be employed 
for incandescence than the original acetylene itself. With 
trifling alterations carburetted acetylene can be burnt in 
coal gas boiling stoves, and the flames can be turned quite 
low. Asa fuel it is comparatively cheap; ata certain 
price for carbide, 1000 calories may be obtained for 6°15 pf. 
from neat acetylene, from carburetted acetylene they 
only cost 4:16 pf. Similarly, burnt under a mantle the 
cost of carburetted acetylene is only a fraction more per 
unit of light than neat acetylene—0°775 to 0°783 pf. as 
compared with 0°72 pf. {These figures are not absolutely 
correct for English conditions, but the ratios obviously 
hold.| Since, for example, 100 litres of acetylene will 
take up 125 grammes of petroleum spirit and yield 
150 litres of carburetted gas containing 66°6 per 
cent. of acetylene, and the operation requires no 
costly plant, the utility of the process will be 
readily apparent. The petroleum spirit tends to 
separate out from the acetylene on cooling somewhat 
more freely than occurs in the case of air gas ; 
but even a small proportion of vapour which will not 
deposit at extremely low atmospheric temperatures con- 
fers useful properties upon acetylene itself. It follows 
from the characteristics of acetylene and of petroleum 
spirit vapour that a partial condensation of the latter 
decreases the calorific value but raises the photometric 
value of the residual gas. Since air gas can scarcely be 
made on a large scale with a higher calorific value than 
6000 calories per cubic metre, it also follows that a fall in 
temperature after carburetting affects air gas more in- 
juriously than it does the combustible value of carburetted 
acetylene. Reduction of temperature obviously reduces 
the luminous value of air gas as well as its calorific duty. 
The diameter of the tube through which carburetted 
acetylene is led hardly affects its composition ; air gas 
deteriorates in quality during a passage through narrow 


pipes. 








THE HIGH TIDE ON THE EAST COAST. 
By W. H. WHEELER, M. Inst.C.E, 


On Thursday, November 28th, a very high tide occurred 
along the East Coast, the water rising from 38ft. to 4ft. 
above the normal level, and within a few inches of the 
high tide of March, 1883; and within a foot of the 
highest tide recorded during the century. The calculated 
height as laid down in the Admiralty tide-tables indicated 
that a tide of a few inches above an ordinary spring tide 
might be expected, but the state of the atmospheric 

ressure and the force of the wind were not such as would 
ead to the expectation of the abnormal tide recorded. 
The moon was at full at 1.18 a.m. on the 26th and in 
perigee at 4 p.m. on the 25th, the latter being favourable 
to an increase and the former to a decrease in the height. 
It had the greatest northerly declination on the 27th. 

The pressure of the atmosphere had been high for 
several preceding days. The gradient between the north of 
Seotland and the south of England was very slight, rang- 
ing between Aberdeen and Yarmouth ‘15in. The baro- 
meter for the three previous days had been standing at 
80-48 to 80°34; the state of the atmosphere was there- 
fore conducive to a depression in the height of the tide of 
nearly afoot. The wind for the three days, 26th, 27th, 
and 28th, along the East Coast, was north-westerly, 









changing to north-east on the 28th. The force on the 
26th and 27th was small, varying at the different stations 
from 2 to 3, increasing on the 28th to a fresh breeze of a 
force of from 5 to 6, which under normal conditions 
would account for an increase in the height of the tide of 
about 2ft. Taking the wind and atmospheric pressure 
and the position of the moon into consideration, a rise 
therefore above the normal tide of 1ft. 8in. might have 
been predicted, or, say, 2ft. less than that which occurred. 
The following are the recorded heights of this tide at 
different stations on the coast :— 





Height | 


| Height | 
above | 
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| ti on gauge.| ordnance | Excess. 
| table. um. | 
| ft. im.) ft. in, | ft. in. 
Tynemouth Pier... .. ..| 15 3; 17 0; 11004 | 1 9 
Sunderland, North Dock ..; 15 2 > 18 1); 110°58 | 211 
Hull, Albert Dock... na — | 81 8! 115°08 3 8 
Grimsby, Royal Dock... .... — 29 9) 114°76 — 
Boston Dock... ... ... ...| 25 1| 28 5] 116°86 3 4 
Yarmouth , “| _ 10 2; — 3 8 
aera! oe 27 0; 11250 | — 
ba sh ae Albert Dock..., — . 83 8 | mae re 
ndon B’ge 21 aS 1 3 
Woolwich = | A 3 6| 1160 | 
Gravesend J 1-H-W.||  _ 2 0| 11450 | —. 
Sheerness... ... ... ..., 16 9/ 2010; — | 4 1? 





Very great damage was done by the water overflowing 
the river banks, but, fortunately, the sea not being rough, 
not much harm was done to the sea walls and coast 
defences. 

In the Thames the water overflowed the path of the 
Embankment between Westminster and Blackfriars 
bridges to an extent of 10in. or 12in., and also flooded 
many of the wharves and basements of the warehouses 
on the south side. At Chatham Dockyard 100ft. of the 
staging of the battleship Prince of Wales was carried 
away, and the stages at the sides of seven other vessels. 
At Sheerness the water overflowed into the dockyard and 
flooded part of Blue Town. The Medway overfiowed its 
banks at Rochester and submerged some of the streets 
and a large area of marsh land. Access to the Strood 
Station was stopped for a time; a large area of land on 
the banks of this river was also overflowed. At Dover 
the water flowed over the Marine Parade and made a 
large cavity in the sea wall at the East Cliff. The river 
Colne fiooded the railway between Brightlingsea and 
Wivenhoe sufficiently to stop the traffic. At St. Osyth 
and Bramble Island the water flowed over the banks and 
flooded a large area of the land. At Northey Island, 
Fambridge, and other parts on the coast of Essex, great 
numbers of sheep and cattle were drowned, it being stated 
that the number killed on the marshes at Dovercourt was 
2000. 

At Ipswich the tide rose from 4ft. to 5ft. above the 
average height, 27ft. being recorded on the gauge. The 
roads in the vicinity of the Orwell were flooded, and 
at Felixstowe a large quantity of the beach and cliff was 
washed away. 

At Yarmouth the tide rose 4ft. 2in. above an ordinary 
spring tide, and flooded the quays, and flowed over the 
banks of the rivers in the Broads, inundating a large area 
of land. At Lowestoft the Denes were flooded and much 
damage done to the cliffs at Pakefield, the rectory and 
another house being placed in a dangerous condition. 
Damage was also done to the works and plant of the 
contractors who. are carrying out the new sea defence 
works. 

In the Humber and Ouse the tide is reported to have been 
the highest that has occurred for twenty years, the river 
overflowing the banks in many places. A breach 6ft. 
wide was made in the bank of the Ouse at Whitgift, the 
houses and roadway below being flooded. As this bank 
is the only protection from high tides for an area of 
20,000 acres of land, considerable apprehension was 
felt. 

At Seaham the tide broke into the new dock works and 
caused considerable loss and inconvenience. 








Liev. T. J. Baynes.—Until the spring of this year, Lieut. T. J. 
Baynes, whose death from drowning near Kroonstad was announced 
last week, was a member of the secretary’s staff of the Institution 
of Civil Engineers, and was favourably known to frequenters of the 
library for the alert intelligence in the efforts he displayed to meet 
their behests. He was an ardent Volunteer officer, and having 
obtained a commission in the Imperial Yeomanry, resigned his 
appointment at Great George-street in March last to proceed to 
the front. His untimely end has cast a gloom over his colleagues 
at the Institution, among whom he was very popular. 


MECHANICAL ENGINEERS’ ASSOCIATION.—The annual meeting of 
the Birmingham Association of Mechanical Engineers was held on 
Saturday night at the Grand Hotel, Birmingham. The following 
officers were elected :—President, Mr. George Conaty, manager, 
South Staffordshire Tramways (Lessee) Company, Limited ; vice- 
president, Mr. R. Holliday; treasurer, Mr. J. F. Crockatt ; 
council, Messrs. T. H. Dacres, W. Wright, J. Bettany, H. J. Grant, 
and A, Latham; auditor, Mr. W. Deakin; secretary, Mr. L. 
O’Brien. In returning thanks, the President made a strong appeal 
for the increased support of the engineers of Birmingham and 
district, and said managers and foremen, by the interchange of 
ideas on subjects referring to their daily work, could gain much 
useful information which must be of much value to their employers. 
The presence of employers at their discussion? tended to bring 
forth a better understanding as to the ccnditions of labour and 
capital, and encouraged and trained their young men. Alluding 
to the cry that trade was leaving the country, he said he believed 
the chief cause for our backwardness was that English manufac- 
turers were not ready for the wonderful development which 


t they had recently seen in this class of work, and not to the fact that 


our manufacturers and workmen are unequal to the task of com- 
peting with the foreigner. To account for this backwardness they 
must look to the causes of the undevel: state of the electric 
industry of this ee, Its growth had been kept back by- all 
kinds of restrictions, This was pray my by comparison with 
the progress abroad, where great freedom in these matters was 
given, and in consequence their rivals were ready and willing to 
execute orders for this country quickly and at a reasonable cost. 
Votes of thanks were to the retiring officers, and the 
remainder of the evening was spent in music and social inter- 
course, 
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Central Electrical Stations : Their Design, Organisation, and 


Management. By CHartes Henry WorpincuaM, A.K.C: 
London: C, Griffin and Co. 1901. 
[CONCLUDING NOTICE. ] 

Mr. WorpinGHam discusses the engine question 
lengthily, and in a very judicious spirit. He is quite 
right in protesting against the exaggeration in the run 
after so-called high-speed engines, and in pointing to the 
reaction against them that has already set in. But in all 
his references to “high speed” he means high rota- 
tional velocity, and he fails to point out that this often 
means quite low linear velocity. Most of the present day 
high-speed vertical engines are single-acting, so that their 
effective piston speed is only half the actual speed, while, 
furthermore, they are invariably short stroke, and cannot 
be made long stroke for fear of damage from acceleration 
effects. The variation of these effects is not well enough 
understood from not looking at the three ways in which 
they may be expressed—namely, as proportional to 
V-+ S, or w*S, or wV, where V, S, and @ are linear 
speed, stroke and angular speed. The original base idea 
of a “ high-speed ” engine is to compact high horse-power 
into small bulk with proportionately small constructive 
cost, and this idea depends wholly on using a large V. 
There are, however, two important advantages obtained 
from using a large w: the first is direct coupling to high 
angular-speed machines, such as small-size dynamos, 
fans, &c.; the second is reduction of cylinder con- 
densation from the greater time-frequency of the 
steam admission and exhaust. The avoidance of 
gearing by direct coupling is an enormous advan- 
tage. In all other regards high angular speed, per se 
and divorced from high linear speed, in steam engines 
is decidedly disadvantageous. The effect on cylinder 
condensation is much less important now that the use of 
highly superheated steam has become well understood, at 
least in continental Europe. Mr. Wordingham shows 
himself fully alive to the benefits of superheat, both in 
his remarks on engines and in those on boilers, and it 
appears that these benefits have been instrumental in 
leading him to adjudge the palm of merit to com- 
pound in preference to triple and quadruple - expan- 
sion engines. He admits that triple- expansion is 
sometimes justifiable on land, and probably always so at 
sea; but he goes no further than this, and we 
quite agree with him. The case is very fairly and 
moderately stated in the book under review. For reasons 
which he does not state he favours vertical engines. 
It is true that direct coupling came into vogue in 
connection with vertical engines of extra high standard 
in excellence of workmanship, but now-a-days direct coup- 
ling is quite as common with horizontal as with vertical 
engines. Mr. Wordingham gives expression to a common 
idea that vertical cylinders drain themselves of water 
better than do horizontal engines. With Corliss or lift- 
valve exhaust ports on the bottom side the reverse is 
the actual fact. Moreover, in most high-speed verticals 
the top end alone of the small cylinder receives working 
steam, and the drainage is so bad that special devices, 
in the shape of extra ports, are introduced at the bottom 
of the stroke to get rid of the water. 

We have left ourselves little room to deal with Mr. 
Wordingham’s chapters on switches and instruments, 
on distributing mains, distributing networks, service 
mains, feeders, testing for insulation and faults, meters, 
secondary batteries, and street lighting. His preference 
for continuous current and low pressure generation makes 
these chapters a little one-sided, but they are most inter- 
esting and instructive throughout. This is especially so 
in regard to his estimates of cost. He has a decided 
leaning towards built-in mains, and points out that 
drawn-in distributing mains become practically built in 
@s soon as several connections have been made to them. 
He expresses high commendation of the Crompton 
system of long strip tautly stretched between straining 
bridges. His illustrations of five-wire distributing net- 
works are worthy of careful study. 

Two important chapters remain to be mentioned. The 
first is on ‘Cost of Production.” Mr. Wordingham’s 
modesty in regard to his own achievements in this direc- 
tion is well known, and to those who are acquainted with 
them this quality of the author is very apparent in this 
chapter. In his discussion of the subject he gives a very 
useful prominence to the commanding importance of 
capital charges. It is a subject much too carefully 
covered up in much of the discussion one actually hears. 
He treats the matter of load factor and load diagram, and 
of superposition of different load diagrams, with admirable 
clearness. He does not, however, seem to fully appre- 
ciate the fact that annual charges due to capital expendi- 
ture do not increase at all in proportion to extension of 
maximum output, butare diagrammed roughly by astraight 
line starting from a large initial height, that is, that they 
increase moderately slowly from a large initial ‘‘ constant.” 
He thus fails to understand the importance attributed by 
Mr. Crompton and Mr. Hammond io the prospects 
realisable from very large future output. Perhaps he is 
right in considering load factor of much greater import- 
ance in determining cost of production. But the two 
influences are independent of each other, and engineers 
—or, indeed, the public itself—have very little power to 
improve the load factor. The load factor is a function of 
the weather—of external physical Nature to which human 
customs must accommodate themselves. 

We also think that he lays hardly sufficient stress 
upon the item of depreciation. It is hardly true now to 
say that experience has not yet been long enough to 
establish authentic real rates of depreciation. Glasgow 
is to be very highly commended in this, as in many other 
respects, that she is allowing for reasonable depreciation 
in her electric plant. She is practically alone in doing so. 
The rates she allows vary from 1 per cent. on land and 
buildings to 74 per cent. on machinery and meters, and 


10 per cent. on accumulator batteries. No honest valua- 
tor will say that these are unduly severe, or above the 
real actual rates of decrease of market value. Taken in 
the proportions in which the various items of capital 
enter into the whole expenditure, the average rate 
allowed works out to 4} per cent. on the total. 

In his chapter on ‘* Methods of Charging,” our author 
insists on the fairness and the good policy of dis- 
ees between capital charges and working costs in 
making up the bill to the consumer. The principle is 
to make an initial charge per annum or per quarter in 
proportion to maximum rate of consumption, and a 
further charge in proportion to integral consumption in 
watt-hours. He strongly supports the Manchester or 
Hopkinson plan, which proportions the first charge 
to the annual maximum, and, indeed, to the total 
capacity of all the consuming apparatus, whether lamps, 
motors, or stoves, possessed by the consumer, whether 
all these have actually been used simultaneously or not. 
He gives only a modified approval to the Wright or 
Brighton scale, which takes note only of the actual 
quarterly maximum. We think the Manchester system 
is the more logical. We confess that we doubt both the 
policy and the fairness of either system. 

The capital costs of the central station and of the 
means of distribution increase along with the height of 
the worst peak in the load curve, but they by no means 
increase in simple proportion to this height—very far 
from it. Moreover, its height and the general character 
of the load curve depend distinctly upon the weather and 
other immutable physical phenomena, and upon the 
customs of the community as a whole as determined by 
these phenomena—not upon the particular customs of 
the individual consumers. One might train every one of 
the individual consumers to use his lamps and his motors 
so as to get a reasonably good load diagram from his own 
meter—reasonably good in view of those external physical 
conditions just mentioned, over which he has no control 
—and yet produce very little change on the central 
station load diagram. Moreover, the scale charged upon 
is so presented to the consumer as to be almost inevit- 
ably misunderstood, and lead him to expect a cheaper 
rate than actually charged; and thus disappointment, dis- 
satisfaction, and rage are the likely results. The system, 
even if it be perfectly and undeniably just, carries with it 
an appearance of sharp practice, and anything having this 
appearance cannot bring permanent success with it. 
Anyhow, it cannot be denied that if the principle be just 
in regard to the sale of electricity, it is also just in regard 
to the sale of gas, water, railway carriage, and, in fact, 
every other product of human industry requiring capital 
torunit. It is quite as fair to sell coals on this prin- 
ciple, and not by the ton weight, as to sell electricity 
upon it. 


Le Chemin de Fer Metropolitain de Paris. Par A, Dumas, 
Ingenieure des Arts et Manufactures. (Avec 105 figures 
dans le texte, et 7 planches hors texte). Paris: Le Genie 
Civil, 6, Rue de la Chaussée-d’Antin, 6. Ch. Béranger, 
Editeur, 15, Rue des Saints-Péres, 15. 1901. 

Parts of the subject treated of in the present volume, 
published by our contemporary Le Genie Civil, together 
with plans and illustrations, have already appeared 
recently in our columns. Those who may wish to peruse 
a fuller and more complete account of the introduction 
into the French capital of our own metropolitan railway 
system will find every information respecting it in the 
pages before us. Their contents are divided into three 
distinct heads. The first deals with the historical portion 
of the undertaking, and the reasons and grounds which 
ultimately conduced to its adoption. Under the second 
head is given a detailed description of the length of line 
constructed, of the engineering and architectural works 
characterising its execution, and of the various materials 
employed for these purposes. This may be considered 
the most important division of the three, as it includes 
full particulars of the actual working of a certain section 
of the line to the beginning of June of the present year. 
The third part of the contents is devoted to an account 
of the operations carried on in connection with the length 
of line in the hands of the contractor. It may be 
mentioned that only some lines of the whole projected 
Parisian metropolitan railway have been conceded and 
sanctioned. Others have not yet got beyond the pre- 
liminary stage, and have not been declared “ d’wtilité 
publique,” the first indispensable step to the further 
prosecution of all continental enterprises. The six lines 
already ‘passed’? comprise a total length of forty 
miles. 

Of these, the first which is completed runs from the 
Porte de Vincennes to the Porte Maillot, and represents 
a mere fraction of the extensions contemplated. It is 
but eight and a-half miles in length, but, nevertheless, 
is provided with eighteen stations. The experience 
acquired in working this line has fully demonstrated 
that trains cannot be despatched at time intervals of less 
than two and a-half minutes, which practically amounts 
to three minutes. It bas also been shown that 
the traffic on this portion of the system is of so heavy a 
character as to render it impossible to reduce the number 
of trains. It was also found equally impossible to inter- 
calate trains belonging to other lines. It became, there- 
fore, necessary to somewhat modify the plan of working 
the line. The original intention was to arrange the 
itinerary of the trains so that it should form a closed 
ring or circle. Each train, after traversing this route, 
would recommence the same journey, running always in 
the same direction. The chief reason for the alteration 
in the primary programme was the grave inconvenience 
which would be caused by the numerous points and 
crossings required. It was ultimately decided to adopt 
what is known here as the “shuttle” principle of work- 
ing a line, which has proved perfectly satisfactory. The 
total cost of the entire projected metropolitan system of 
Paris is estimated at £12,000,000. 





The volume is well and succinctly written, with a pro- 





fusion of excellent photographs of the works in progress 
and accompanied by plates of drawings upon a large 
scale with tigured dimensions. 





SHORT NOTICES, 


The Indicator Hand-book: A Practical Manual for Engineers 
By Chas. N. Pickworth. Part II.: The Indicator Diagram : Its 
Analysis and Calculation. Manchester : Emmott and Co., | imited 
—Those who know the first part of Mr. Pickworth’s little hand. 
book on the indicator will scarcely need any persuasion to get the 
second part. We frequently receive inquiries as to the meaning 
of peculiarities presented by cards, As far as possible the author 
in the book under notice answers queries of the kind by analysing 
the steam engine diagram in detail, and explaining by examples 
the appearance and meaning of abnormalities. It would be rash 
indeed to say that he has met all the problems that are likely to 
occur, but all the most common cases are certainly considered, 
The combining of indicator cards from compound and triple- 
expansion engines is also discussed, and we note that the author 
wisely pins his faith to no one method more than another, 
considering, very rightly, that the treatment should be dependent 
on the object sought. Concluding chapters are devoted to gas and 
oil engine and compressor cards and to the calculations connected 
with indicator diagrams, 

Knowledge Diary and Scientific Hand-book jor 1902. London: 
Knowledge Office, 326, High Holborn, Price 3s, net.—This is an 
excellent diary and hand-book. A convenient-sized page is 
devoted to the notes of each day. Of the letterpress part, 
astronomy claims, of course, by far the largest share, maps ot the 
heavens, as well as plans of the paths of the planets, being given, 
but there are besides a number of short essays on the subjects to 
which Anowledye gives attention, 
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Algebraical Examples Supplementary to Hall and Knight's 
Algebra for ginners and Klementary Algebra (Chapters 
I—XXVJ/.). By H. 8. Hall, M.A. London: Macmi lan and 
Co., Limited. 1901. Price 2s, 

Useful Arts and Handicrafts. Planned by Chas. Godfrey 
Leland. Edited by H. Snowden Ward. Vol. iii, containing 
books numbered 27 to 39 inclusive. London: Dawbarn and Ward, 
Limited. 1901. Price 7s. 6d. net. 

Taschenbuch der Deutschen und der fremden Kriegsfotten. Mut 
teilreiser Benutzung amtlichen Materials. I11. Jakrgang. 1902, 
Herausgegeben von B. Weyer. Miinchen: Verlag von |. F, 
Lehmann. 1902, Price M. 2.40. 

Prospecting for Gold: A Hand-book of Practical Information and 
Hints for Prospectors, based on personal experience. By Daniel |). 
Rankin. With illustrations specially drawn and engraved for the 
work, London: Crosby Lockwood and Son. 1901. Price 7s, 6d. 
nat. 

Mining Culculations for the use of Students preparing for tiv 
Examinations for Colliery Managers’ Certificates : Comprising 
numerous Rules and Examples in Arithmetic, Algebra, and Mens 
ration. By T. A. O'Donahue. London: Crosby Lockwood and 
Son. 1901. Price 3s. 6d. 

Every Man’s Own Lawyer. A Handy Book of the Principles of 
Law and Equity, comprising the Rights and Wrongs of Individuals. 
By A Barrister. 39th edition, carefully revisea, including legis- 
lation of 1901, to which is added a concise dictionary of legal terms. 
London: Crosby Lockwood and Son. 1902, Price 63, 8d. 

Motors in Principle and Practice: A Series of Papers dealing 
with the Principles and the Chief Details of Construction of Modern 
Self-propelled Koad Vehicles. By T. H. Hawley, with an appendix 
by F. Hall Bramley, M.C.EI. London: The Cycle Trade 
Publishing Company, Limited. 

Year-book of the Scientific and Learned Societies of Creat Britain 
and Ireland : Comprising Lists of the Papers Read from January, 
1900, to June, 1901, before Societies engaged in Fourteen Depart 
ments of Research, with the Names of ther Authors. Compiled from 
official sources, Eighteenth annual issue. London: Charles 
Griffin and Co., Limited. 1901. 

Mineralogy Simplified : Easy Methods of Identifying Minerals, 
including Ures, by means of the blow-pipe, by flame reactions, by 
humid chemical analysis, and by physical tests. By Henry Erm, 
A.M., M.D. Third edition. Revised, re-arranged, and with the 
addition of entirely new matter, including tables for the deter- 
mination of minerals by chemical and pyrognostic characters, and 
tables for the determination of minerals by physical characters. 
By Amos P. Brown, EM., Ph.D. Illustrated by ninety-six 
engravings. Philadelphia: Henry Carey Baird and Co, London: 
Sampson Low, Marston and Co., Limited. 1901. 








Roya InstituTION.—The following are the lecture arrangements 
at the Royal Institution before Easter :—-Professor J. A. Fleming, 
six lectures—adapted to young ple-—on Waves and Ripples in 
Water, Air and “ther ; Dr. A. Macfadyen, six lectures on The Cell : 
its Means of Offence and Defence. Immunity ; Mr. W. N. Shaw, 
two lectures on the Temperature of the Atmosphere: its Changes 
and their Causes ; Professor E. B. Poulton, two lectures on Recent 
Researches on Protective Rosemblances, Warning Colours, and 
Mimicry in Insects; Dr, A. S. Murray, three lectures on Recent 
Excavations at Delphi and in the Greek Islands; the Rev. John 
Watson—Ian Maclaren—three lectures on the Scot of the 18th 
Century : (1) At Home, (2) In Kirk, (3) With his Books ; Sir Henry 
Craik, two lectures on Scotland’s Contribution to the Empire ; two: 
lectures on Caricature in and out of Parliament, by Mr. E. T. Reed ; 
four lectures on the Landmarks in the History of Opera : Gluck, 
Mozart, Weber, Wagner, by Mr. W. H. Hadow; six lectures on 
Some Electrical Developments, by Lord Rayleigh. The Friday 
evening meetings will commence on January 19th, when Lord 
Rayleigh will deliver a discourse on the Interference of Sound. His 


Grace the President will, after the discourse, unveil and present to: 


the Institution, on behalf of the subscribers, a bust by Mr. Onslow 
Ford, R.A., of Sir Frederick Bramwell, Bart., Honorary Secretary 
of the Royal Institution from 1885 to 1900. Succeedi Friday 
evening discourses will be delivered by Mr. H. G. Wells, Professor’ 
A. Crum Brown, Professor Arthur Gamgee, Major P. A. MacMahon, 
Mr. W. Duddell, Professor Henry A. Miers, Professor H. Becquerel, 
Professor E, Ray Lankester, Geheimrath Professor Otto N. Witt, 
and other gentlemen. 
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THE CROSS-CHANNEL PASSENGER STEAMSHIP 





No. X. 

A.ruouGs the first intention of the London, Brighton 
and South Coast Railway Company—as soon as it had | 
completed its line to Newhaven—to run its own steamers 
from thence to Dieppe in connection with the Western of 
France Railway Company, was prevented from being 
carried into effect until the necessary parliamentary power 
had been obtained, a direct service had virtually been 
‘established in 1856 by agreement between the two com- 

anies, for the conveyance of passengers and goods 
between France and England, by steamers plying between 
Dieppe and Newhaven, the real proprietorship of the 
boats used being held in common between them. This 
agreement subsisted, with slight modifications at intervals, 
until 1881, when the several conditions for the maintenance 
of the service were then embodied in one specific agree- 
ment, which exists, we believe, at the present time. 

The capital of the joint ownership at the date of this 
compact—1881—was represented by eleven steamers, 
seven of them being passenger paddle boats and the 
remainder screw cargo vessels. Should any addition to 
the fleet be found necessary at any time, the purchase 
money was to be supplied proportionately by each com- 
pany. Of the passenger boats then in possession—to 
which we confine our articles—we have briefly noticed 
all with the exception of the Brighton and the Victoria. 


An increased passenger traffic between London and | developing a_ higher 
Paris being expected in 1878—the year of the Paris Ex-| power, the working 


hibition — the Brighton and Victoria steamers, which 
were sister ships, were entrusted to John Elder and Co., 
of Govan, for construction, as their propelling machinery 
was intended to embrace a radical departure in its design 
from the prevailing practice at the time. The vessels 
were built of steel, and were of the following principal 
dimensions :—Length between perpendiculars, 221 °3ft. ; 
breadth, 27°7ft.; depth, 10°6ft. The propelling engines, 
driving 17ft. diameter paddle-wheels, were compound ; the 


high-pressure cylinder, 48in.indiameter,beinginahorizon- by 2in., the low: 
tal position, while the low-pressure one, 83in. in diameter, pressure and stroke 
was inclined at an angle of 67 deg., both having a piston | of pistons remaining 
stroke of 5ft., the two cranks being lin. apart, connected | the same. Manholes 
by a drag link. - The piston-rods were prolonged through were provided in the 
the bottom cylinder covers into tail rods, and the slide slide - valve casings 


valves for both cylinders were on the same side on each, 
one above the other, worked by slot links, a steam and 
oil cylinder reversing gear being fitted. Steam was sup- 
plied to the engines at 801b. pressure per square inch by 
four single-ended two-furnaced circular boilers, two being 
placed before and two abaft the engines. 

The Brighton and Victoria were the first vessels ever 
seen in Newhaven with steam steering gear fitted on 
their bridges. Both vessels were rather unfortunate in 
their careers; the first mentioned ran into the pier on 
her introduction to the port of Dieppe, and on her first 
trip across the Channel she got aground just after leaving 


into the water. Had this most unfortunate vessel slid | in crossing the Channel between Newhaven and Dieppe, 
SERVICES | off the rock on which she struck, she would have sunk in the Brighton Railway Company, in 1888, put- on the 
: | deep water, the probability being that no one would have | station two new steel paddle steamers, the Rouen II. and 


been saved. 
disaster, the vessel gradually broke up. 


Rough weather having set in after the | Paris II., sister ships, built by the Fairfield Company at 
| Govan. 


These vessels were 250ft. 6in. long, 29ft. beam, 


An increase in speed and passenger accommodation | and 15ft. deep; they were fitted with compound diagonal 
being still the pressing requirements in the passenger | engines, having cylinders 46in. and 83in. diameter, with 
vessels engaged in the cross-Channel service, two new | 6ft. piston stroke ; driving paddle-wheels, 17ft. diameter 


paddle steamers, the 
Normandy and Brit- 





tany, were ordered in 
1882 by the Brighton 
Railway Company of 
the Fairfield Ship- 
building Company, the 
successors at the 
Govan works of the 
late John Elder and 
Co. These vessels 
were again sister ships, 
and were practically— 
with the exception of 
10ft. in their length— 
of similar dimensions 
to the Brighton and 
Victoria. They were, 
however. a decided 
improvement on those 
vessels, their engines 


steam pressure being 
110 lb. per square inch 
instead of 80 lb., and 
the revolutions forty- 
eight in place of 
thirty-eight per minute 
although the high- 
pressure cylinders were 
reduced in diameter 





and cylinder covers, to 
allow of examination 
without removing their 
main covers. Twin bar, instead of slotted links, were 
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at fifty revolutions a minute, which gave them a speed of 


used in the valve motions, and the reversing of the | 19} knots an hour. Steam was supplied by four cylin- 
engines was effected by compound steam and hydraulic | drical boilers, 13ft. diameter, worked at a pressure of 


gears. 


The main engine pistons were without tail | 110]b. per square inch. The chief departures from pre- 


rods, their weight being taken on shoes cast on the | vious practice in these two boats were the use of forced 


piston junk rings. 
in the propelling machinery of the Normandy and 
srittany, an increased speed of 14 knots was obtained 


With the improvements effected | draught; the bridge and promenade decks were con- 


tinuous; the officers were berthed on the main deck 
forward, instead of below; and the second-class cabins 


over that of the Brighton and Victoria, although the for ladies and gentlemen were independent and kept dis- 





tinct from each other. 
The Rouen II.’s fastest trip was made on September 


| 12th, 1888, in 3 h. 20 min.; the previous day the Paris II. 
did it in3 h. 25min. Both vessels have two pole masts 
| and two funnels, and were considered when they came 
| out to be handsome craft, and the finest paddle boats 
| crossing the Channel. By. an oversight the illustration 
| of the steamer Paris II. was given in our last article as 
| that of Paris I.—there having been two vessels named 
| Paris, and two Rouen, in the Newhaven-Dieppe service ; 
| our description, therefore, on page 526 refers to the illus- 

tration we now give in Fig. 5, p. 602, of the first-built boat. 

In the interval between the advent of the Normandy 
and Brittany in 1882 and the year 1891, the passenger 
traftic of the Newhaven and Dieppe service was carried 
on entirely by English steamers, the cargo carrying 
between those ports being relegated to those of French 
nationality; but in the latter- mentioned year the 
Western of France Railway Company joined the Brighton 
and South Coast Company in the conveyance of 
mails and passengers, the first boat put on the station 
for that purpose being the Seine, a steel twin-screw 

| vessel, built at Havre by the Forges et Chantiers Com- 
| pany; she is 268-9ft. long, 29°7ft. beam, and 15-6ft. 
| deep, fitted with two sets of three-cylinder triple-expan- 
| sion engines, each driving a four-bladed 9ft.. diameter 
| bronze screw propeller, which, at the normal speed of the 
engines—having a piston stroke of 25}in.—of 180 revolu- 
tions a minute, gave the vessel a speed of 19 knots an 
hour, the indicated horse-power being 4000, with steam 
at a working pressure of 1101b. per square inch. The 
| Seine was the first twin-screw saloon passenger steamer 
employed in the Newhaven-Dieppe service. 

Following the Seine came the Tamise, in 1893, also 
built at Havre by the Forges et Chantiers Company. 
Her dimensions are practically the same as those of the 
Seine, her displacement being 1020 tons, at which her 

| mean draught is 8ft. 10in. She is fitted with two com- 

plete sets of triple-expansion engines of 5000 indicated 
| horse-power, each driving a four-bladed bronze propeller, 
| which at 190 revolutions a minute give the vessel a speed 
| of 19 knots an hour. Steam is supplied to these engines 
| by twelve water-tube boilers of the Belleville type at a 
working pressure of 242 1b. per square inch. The vessel, 
as shown in our illustration—Fig. 6—is rigged as a 
schooner, having two pole masts and two funnels, ‘a 
tumble-home stern and a turtle back or hurricane deck 
forward. The funnels, it will be noted, are double, the 
inner one, or funnel proper, having an outer casing for 
preventing heat radiation, and acting as an air ventilator 
to the boiler-rooms and stokeholds. 

The next additions to the conjoint fleet of the two 
companies was the unfortunate Seaford, built to the order 
of the Brighton Railway Company by Denny Brothers, 
of Dumbarton, in 1894. This vessel was a twin-screw 
passenger steamer, 270ft. long, 34ft. beam, and 14ft. 6in. 
moulded depth; fitted with two complete sets of four- 
cylinder triple-expansion engines, the cylinders diameters 
being 28in. high-pressure, 36in. intermediate pressure, 
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the quay at Newhaven, on an ebbing tide, and had to, paddle-wheels of all four vessels were of the same 
remain there until lightened. On the Thursday before | dimensions, viz., 17ft. diameter. During a dense fog the 
Good Friday, 1887, the Victoria, having left Newhaven | Normandy went ashore on the rocks near Beachy Head in 
the previous night, fog coming on, went on shore about | June, 1891, and remained there several hours, but was got 
eight miles west of Figeun, and knocked a hole in her | off at high water and sentround to London for repairs. The 
bottom ; her boats succeeded in getting the greater part | fastest trip of the two boats was made by the Normandy 
of her passengers—she being full of them—and crew | in J uly, 1885, in 3 h. 20 min., the Brittany having taken 
ashore, but nineteen lives were lost by the capsizing of | 3 h. 87 min. to accomplish the same in June previous. 

one of the boats, full of passengers, while lowering it! With the desire to still further shorten the time taken 
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and two 38in. low-pressure, all with a piston stroke of 
2ft. 3in. Steam at a working pressure of 160 lb. per 
square inch was supplied by four single-ended cylindrical 
boilers. On her speed trial, with the engines running at 
200 revolutions a minute, she made the passage in 
3h.2 min. While on her homeward run from Dieppe 
on August 20th, 1895, and when about 25 miles from 
Newhaven, in a thick fog, her own engines having been 
slowed down, she was run into by the Lyon, a cargo 
steamer belonging to the same company, and sank in 
twenty minutes. Fortunately no lives were lost, all the 
passengers being saved and brought over by the colliding 
vessel, which was much damaged. 

In Fig. 7 we give an illustration of the Sussex—the 
second of the name—a steamer built by Denny Brothers, 
in 1896, to take the place ofthe unfortunate Seaford. On 
her trial trip—Dieppe to Newhaven—in July, 1896, she 
ran from port to port in3h. 38min. Both Seaford and 
Sussex had but one pole mast and one funnel, their chief 
difference being in the promenade deck, which in the 
Sussex was continuous, whereas in the Seaford it stopped 
short at the bridge. 

In 1897 the Western of France Railway Company 
added another passenger boat to the jointly-owned fleet 
in the steamer Manche, built at Havre by the same com- 
pany as the Tamise; the two vessels being sister ships 
in every detail, with the one exception that she is fitted 
with only eight Belleville boilers instead of twelve; and 
her engines, although of the same dimensions, and 
worked with the same steam pressure, developed on trial 
over 5000 indicated horse-power, and gave her a speed of 
nearly 22 knots an hour, enabling her to make the pas- 
sage in 3 h.12 min. On page 599 we give an elevation of 
one set of the engines fitted in the Manche; the dia- 
ineters of the cylinders are 23}in., 35}in., and 51}in. for 
the high, intermediate, and low pressure respectively, 
the piston stroke of all being 254in. These at 200 revolu- 
tions a minute, and with a steam pressure of 284 lb. per 
square inch, are reported to have given on trial the 
speed above mentioned. From the illustration we give 
of these engines, those of our readers who are experts in 
the design and construction of modern British marine 
machinery will be able to form their own opinions as to 
their strength and fitness for the purpose to which they 
are applied. 

Our illustration—Fig. 8—is that of the latest addition by 
the Brighton Railway Company to the steamers working 
the joint Newhaven-Dieppe passenger service. This 
vessel, the twin-screw steamer Arundel, the acknowledged 
finest boat of the fleet, was built in 1900 by Denny and 
Brothers, of Dumbarton. As we hope shortly to fully 
illustrate the propelling machinery, Xc., fitted in her by 
her builders, we now only give briefly her principal 
dimensions, which are as follows :—Premising that her 
hull is of steel construction throughout, she is 269ft. 
long, 34ft. beam, and 14ft. deep, her gross tonnage being 
1061 tons. She is divided into eleven water-tight com- 
partments, and carries a full Board of Trade life-saving 
outfit in the shape of boats, buoys, belts, and life rafts, 
&e. Her propelling machinery, of 5000 indicated horse 
power, consists of two complete sets of four-cylinder triple- 
expansion engines, which we shall fully describe later on. 

Assuming the Arundel to be one of the most modern 
passenger vessels engaged in the cross Channel service, 
we give by way of contrast on page 599, for the benefit of 
those of our readers interested in old-time marine con- 
structions, an illustration of one of the first passage boats 
and mail packets used in that service. This fi 
vessel, the King George, was one of three pac 
ployed in 1816, between Dover and France, in carrying 
mails and passengers. By sailing as soon as there was 
sufficient water in the harbour for them to leave it, they 
were enabled with a tolerably fair wind to reach Calais 
and go into harbour by the same tide, and passengers 
could be Janded without going ashore in boats. If the 
packet arrived at Dover after tide time, they were landed 
in boats, and generally upon the beach, which, as the 
boatmen were extremely alert and careful, was effected 
without inconvenience. With a favourable wind the 
passage could be made in under three hours. This 
gave Dover a decided advantage over every other port in 
respect to the passage to France, no other affording so 
quick and safe a conveyance. The vessels were, it is 
recorded, all fitted up in a very convenient and handsome 
manner, and every attention was paid to the proper 
accommodation of passengers. They ranged in size from 
60 to 90 tons burden, and could accommodate from ten 
to thirty passengers. 

All boatmen working in connection with these vessels 
were licensed under an Act of George III., made in March, 
1816, for landing and embarking passengers, the charges 
to be made by them being 4s. 6d. for landing each grown 
person, and 2s. for each child; 23. 6d. for carrying off 
each person from the shore at Dover, or out of Dover 
harbour to any packet; and 1s. for carrying off or landing 
each person to or from any passage boat within the 
harbour or pier heads. No charge was made for landing 
or shipping passengers’ luggage by boatmen, and any 
such demanding more than the above detailed rates was 
suspended from acting as a boatman. The same penalty 
was incurred by any boatman refusing to land any 
passenger or his luggage, or to provide as many boats as 
were necessary for landing or embarking without unneces- 
sary delay. 

For the photograph of the King George from which 
our reproduction is made we are indebted to the courtesy 
of the curator of the Dover Museum for permission to 
photograph the model of the vessel, which is preserved in 
that institution. To the British Pictorial Publishing 
Company our thanks are also due for the admirable 
photographs of the Arundel and Sussex steamships, of 
which our illustrations are reproductions. 












Tue metal workers of Barcelona, supported by the 
locksmiths, mechanics, coppersmiths, and founders, have organised 
a general strike, 





METROPOLITAN RAILWAYS ARBITRATION, 
(From a Correspondent.) 

Se.pom has there been taken into an Arbitration Court 
a more interesting dispute than that which has just been 
tried before the Hon. A. Lyttelton, K.C., nor one on the 
decision upon which depends greater or more important 
engineering interests in this country. And yet it is true— 
and very sad ’tis true—that the dispute has not arisen out 
of engineering considerations at all. This is so notoriously 
true, that most plain folk will fail to understand why the 
proceedings before the Court have had throughout the 
appearance of arguments upon the technical engineer- 
ing merits of rival systems. The origin and essence 
of the fight does not lie in engineering technicali- 
ties, but engineers and electricians are free to 
discuss these technicalities and the evidence bearing 
upon them. In saying this, I include within the 
engineering aspects of the matter, not only electrical and 
mechanical effectiveness and efliciency, but also the all- 
important questions of commercial costs, first costs, and 
running costs. 

It is probable that Mr. Moulton, K.C., was never before 
so unfortunate in having to argue his case without having 
any case to present. His misfortune appears to arise 
from his not being at liberty to go into the real cause 
and gist of the dispute, and thus having his hand, so to 
speak, forced, and being obliged to allow the evidence to 
run altogether away from this and to be directed con- 


tinuously to the engineering merits of the two 
proposed systems. Thus, his only two effective 


arguments consisted, first, in perpetually crying out 
‘untried ;”’ and, secondly, in calling the Ganz two-wire 
trolley a “pastry roller.” The “ pastry roller” was at 
every turn trundled on to the scene. Mr. Moulton may 
possibly have some special familiarity with confectionery 
mysteries, or he may believe the President to be so 
situated; but to plain engineers who are familiar with a 
thousand sorts and forms of rollers, but have no acquaint- 
ance with culinary operations, counsel is only darkened 
by the use of silly nicknames. As to the ‘great 
doctrine of the untried,” what can be more frivolo 
than to suggest that, because one special firm h 

not before constructed motors av definite 
horse power, but has hitherto had opportunity to 
supply only motors of a slightly different horse-power, 
this firm is not to be trusted to design and build motors 
of the specified power ? And yet, when we read the 
details of the evidence, we find that every attempt to 
thrust home this “ doctrine of the untried ” resolves itself 
into an objection of this order. Because an engineer has 





certain 








ul 





| “automatic actions ; 


previously only made straight-handled levers he cannot | 


be trusted to make cranked levers; because the machines 
he has already made are designed for one particular set of 
local conditions, therefore his designs, identical in principle, 








but altered in detail to suit other particular local conditions | 
are worthless; because the acceleration he has used between | 


long-distance stations on a rural line is 1jft. per second, 

therefore it is impossible for him to obtain 2} between 

short-distance stations with heavy urban traffic, when he 

thinks 2} desirable and designs his machines to give it. 
, 












Experienced technical counsel, suchas h »een employed 
in this case, are not unaware that every branch of 
engineering industry, including steam and ¢ 
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by driving an auxiliary motor. They thus, with oracti- 
cally the same expense of main current, obtain drivin 
torque from two powerful motors instead of teens 
one during the starting and accelerating period, 
which is the difficult period in this class of traction, 
And yet it is dogmatically insisted on that induction 
motors used in this “‘ cascade ” fashion must be extremely 
wasteful of power, and even incapable of producing thy 
required acceleration, because induction motors built on 
a different plan, and used in an entirely different way 
have failed to do this work economically. Because old 
plans and designs have failed, therefore entirely different 
plans must also fail, in spite of their success being proved 
by prolonged and patient test. Because sailing ships 
failed to take passengers across the Atlantic in a fort. 
night, therefore modern steamships cannot do so in a 
week, 

Then the party of obscurantism persistently compared 
the relative advantages of the two systems at the saine 
voltage; but, when giving evidence as to the relative 
dangers of the two, it is assumed that high voltage 
is the necessary adjunct of the one and low voltage 
of the other. One witness has ‘a constitutional 
objection to safety devices’’—he presumably objects to 
boiler safety valves, to steam cylinder relief valves, to 
fuses and magnetic cuts-out, as also to the block system 
and all signals on railways, perhaps even to policemen 
and sanitary inspectors. He says that he “thinks the 
danger isintroduced by the fact that the trolley wires, 
being small, are apt to break; ” that “ there is no difficulty 
in making high-pressure, direct-current motors;" and 
propounds mysterious propositions, such as ‘if the air 
gap in the induction motor be large, the exciting current 
becomes greater; ’’ ‘** even when in cascade one motor is 
absolutely idle ;"’ ‘‘ when anything short of synchronism, 
they run inefliciently ;” “if the train lost its Westinghouse 
brake compressed air, the trolley leaves the wire ;” thus 
demonstrating his airy carefulness in making sure of 
knowing nothing of the system he criticises up to the 
moment of entering the witness-box. This unique set of 
expert witnesses also object on fundamental principle to 
they would presumably prefer the 
valves of steam engines still to be moved by hand, that 
engine governors should be abolished, and that 
penny-in-the-slot gas supply should be abandoned as a 
failure. 

It is certainly a pity that Herr Blathy has objected to 
furnish to the engineering public complete constructional 
details of his machinery. It will be remembered that when 
you sent your special commissioner to Buda Pesth last Janu- 
ary to examine into these details, they were explained to 
him in the fullest and frankest manner by help of all the 
working drawings and examination of the detail parts 
themselves in the workshop; but that he was not given 
permission to publish anything but a general description 
explaining principles and methods, and giving only a few 
of the leading details of construction. This, I think, 
has been decidedly mistaken policy. If such details had 
been known and considered at leisure by the English 
engineering public, much of the purely nonsensical hostile 
evidence that has been brought forward would never have 
been ventured upon. It cannot be expected that a prudent 
engineering community of vast past experience in all kinds 





steam 


C | of mechanical construction will very readily accept from 


foreigners designs with the important particulars of which 
t made very fully acquainted. It is true that 
3 have been made since that date. Some of 

at from gearless motors with the whole weight 


motors, are 









geared due to alterations in 
Others are essential improve- 
al to the system, but they are 





such as can be quite fairly and safely judged of on paper 
by those experts familiar with this class of construction ; 
they are in no case radical, nor involve any new untried 
principle. 
One fair point against the alternate-current system was 
brought out in the evidence, namely, the impossibility of 
ins yrs. It is, however, extremely doubtful 
tropo ic, accumulators will 
‘e with the continuous 
se to use them only under 


ike the liberty of doubting 





23, and we t 





| whether, after further and mature consideration, they 


electrical and mechanical efficiency. 

Take the about the boilers. I do 
upon myse! whether either the one or 
other estims es a sufficiency of boiler pov 
That is a y que Indeed, we believe that | 
the pressure of increased trat consequent upon el i 
fication, will very soon call for an extension of e! 
and, therefore, of boiler power beyond the limits of any 

> 





mi 
But, on the 
{ 


estimate likely to be worked on at present. 
one hand, we have boilers and engines using no superhea 
and thus to be fairly considered as quite old-fashioned in 
the light of modern European practice, and, on the other, 
the most advanced successful form of engines for the use 
of highly superheated steam and boilers specially designed 
to produce such steam. And yet the arbitrators—in the 
plural—are asked to believe that because the former offer 
a larger number of square feet of heating surface than the 
latter, therefore the power capacity in the train motors 
on the former system is greater than that on the latter. 
Could anything be more thoroughly puerile ? 

Take, again, the question of power efficiency of the tri- 
phase induction motors for traction purposes. These 
have been tried by several firms without success for this 
special purpose. Why? An induction motor used by 
itself in the ordinary way has best efficiency at a certain 
fraction of its synchronous speed ; at speeds much below 
this it has small efficiency, because its action depends 
upon the creation of secondary currents, which are, in 
the above-mentioned ordinary practice, wasted by being 
given no work to do, and which currents are large at low 
speed, so that they involve large loss of power. Now, in 
traction work, and especially between short distance 
stations, the work done during acceleration is a very large 
fraction of the whole, and during this period the motors 
necessarily run at all velocities from 0 up to full speed. 
Thus, simple-induction motors used for this service can- 
not be economical in the use of power. But the remark- 
able genius of the Ganz technical staff found a way of 
converting this disability into a positive advantage. 
Instead of wasting these heavy currents induced in the 
secondary at the low speeds of the first part of the period 
of acceleration, they lead them off and make them do work 





| 








would use them even under the circumstances indicated. 
respect of the question of safety, I do not think 
evidence, as reported, fully brought out the merits of 
he Ganz plant. Firstly, it may be fairly asked whether 
he American promoters donot talk of 500 volts for the pur- 
poses only of a comparison with the Ganz system in respect 
of safety. If the voltage of the continuous current were 
100, or even 450, we would incline to think it the safer 
system. But 600, 650, and 700 are the voltages now 
commonly used in modern equipments. Is there any 
probability of 500 being adhered to on our Metropolitan ? 
Now, comparing with 700, there is little rational doubt 
that the Ganz plant is the safer, especially if the con- 
tinuous current is provided, as is proposed, with an 
insulated return. The essential reason for this is that 
the low-voltage system is surrounded with practically 
no safety provisions of any kind, and is never likely 
to be so protected. If left to Mr. Yerkes’ erratic 
witness above referred to, no ‘safety devices” at all 
would be employed in connection with it. But as soon 
as even moderately high tension is ventured on, the 
whole system is guarded at every point with the most 
absolute methods of protection that human wit and 
genius and patient labour can devise and unrestricted 
expenditure of money can execute. In the Ganz plant 
this is done so completely that to the passengers and to 
the car drivers there is certainly less risk of accident 
than on any ordinary tramcat. There are also practically 
no risks from falling or fallen wires in the tunnels. The 
only risk is to workmen in the tunnel reaching or touch- 
ing one of the wires with a limb or with a tool. In this 
case, of course, provided against in both continuous and 
alternating systems by strict rules, and not capable of 
being guarded against by any other method than 
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obedience to such rules, the 3000-volt shock kills the 
man instantaneously without consciousness of pain; 

hile the 700-volt shock will probably kil] him, may 
possibly not kill him, but will quite certainly cause him 
more or less long drawn-out agony of dreadful pain, 
hardly bearable by the injured man, and acutely harrow- 
ing to his nurse. This we believe to be a fair and 
judicial estimate of the comparative safety of the two 
systems. At 500 low voltage the comparison may not 
be quite so decidedly advantageous to high tension. 

As regards the relative commercial - advantages, no 
engineer will contend that in railway traflic the absence of 
commutators is not a practical advantage the magnitude 
of which is not easily measured. Otherwise the money 
advantages are admitted to have been fairly and 
moderately estimated by Herr Blathy in the evidence he 
gave. His calculations were based upon a 17 lb. per ton 
rail resistance, inclusive of bearing friction, and upon a 
50-minute complete circuit with 27 stops, each 20 seconds 
long. The acceleration he reckoned upon is 2°6ft. per 
second per second up to half speed, and 1°44ft. from half 
to full speed. a 

A point he well brought out under cross-examination 
was the better effect of a higher acceleration during the 
first period, combined with more moderate acceleration at 
the higher velocities. His average power at the motors is 
71 watt-hours per ton-mile ; while inclusive of train-lighting 
and all extra services, except station lighting, he estimates 
for 92 watt-hours per ton-mile at the generating station. 
Under these conditions he reckons that the use of his 
system in place of continuous-current saves £150,000 in 
first cost, and £18,000 per year in running costs. This 
does not seem to include the motor cars and running 
stock in the first cost ; and it is also fair to mention that 
the American promoters propose to make the first cost 
very considerably less by using a smaller number of sub- 
stations than Herr Blathy considers the proper number 
for continuous-current. The elements of saving lie in the 
absence of moving parts and of need of attendance in the 
sub-stations, in the small weight of copper and small drop 
of voltage in the line, in lessened loss in current leakage 
and in the transformers, and in recovery of current energy 
from the train motors in cascade during the retardation 
from full to half speed, and in the less wheel-tire wear 
because of electric braking being substituted for friction 
braking in absorbing three-quarters of the kinetic energy 
of the train. At Valtellina this recovered energy is 13 
per cent. of the total work done, but on the Metropolitan 
it would be 9 per cent. only. 








MOTOR LORRIES FOR MILITARY PURPOSES. 





Tus week we are enabled to give more detailed particulars 
and illustrations of the heavy motor vehicles, which are com- 
peting at Aldershot for the valuable money prizes offered by the 
Secretary of State for War. It may be scarcely necessary to 
recall the fact that out of the eleven entries received by the 
committee only five are taking actual part in the prolonged 
series of tests, which terminate on Saturday, the : st. 
All of these, save one, are of the steam-propelled 
single exception being operated by internal comb: 
on the Daimler principle, in which petroleum is being 
used. In only one of the steam boilers, it is surprising 
to state, liquid fuel is adopted. As far I gat 
from the reports published concerning 
trials do not appear so far to have brought 
defects in the motive mechanism of tk 
day’s route lay through Hale, Odiham, 
Frimley, and Farnborough, back 
thirty miles. The roads were, on 
condition, and three of the machines, wit 
five tons each, partly carried on the trol 
trailing wagon, got home in less than Irs. 
three were steam wagons, two of which are entered by the 
Thornycroft Company, one being their standard wa 
and one a wagon specially adapted to rough roads; 
other is a machine entered by Foden and Sons, of Sand! 
Between these three there were but a fe i * differ 
in the time in which the run was acco 
bearings are said to have caused a slig 
submitted by the Straker Company, wh 
hour afterwards; and the breaking 
between another lorry and its wagon, s¢ 
Co., created still further delay on the part 
the load of two tons on the trailer had to b 
the main trolley. This machine brought its full 
the depdt within seven hours. On the second day’s run 
over the same course, but in a reverse direction, the Daimler 
wagon broke the connecting-rod of the trailer when only 
100 yards from the starting point, having in consequence to 
carry the whole of the five tons dead load on the wagon. 
The car reached home some hours behind the first one. The 
Foden wagon completed the distance first, and improved on 
Thursday’s time by about an hour. The Thornycroft steam 
wagon also did well, but broke a small feed - water pipe, 
causing a slight delay. The Straker steam wagon improved 
on Thursday’s trial, but the high-pressure connectii 
again got over-heated. A defect in the oil burners of the 
Thornycroft petroleum steam wagon was the cause of 
delay. 

The third day’s run, on Monday last, took place over a 
distance of 31 miles 7 furlongs. The climatic conditions were 
most unfavourable, and the road surfaces were soft an 
slippery, ensuring a thorough test of the adhesive qualities o 
the road wheels. On this day the steam-driven lorries 
arrived back at the Royal Engineer Depot first, the Foden 
wagon leading, followed by the lighter of the two Thorny- 
croft wagons, the Straker, and the special heavy machine of 
the Thornycroft Company. 

To-day (Friday) and on Saturday some of the most difficult 
hills in the district, namely, Hindhead and the Hog’s Back, 
will be met with in the days’ runs, and the whole of next 
week will be devoted to speed trials, mancuvring tests, and 
cross-country trials. 

The vehicle by the Straker Steam Vehicle Company, Limi- 
ted, of Bush-lane, London, E.C., is 18ft. Gin. long by Tft. 
In extreme width. The wheel base is 10ft. 5in., and 
wheel gauge from centre to centre of driving tires, 5ft. 
10tin. The leading wheels are rather small, only 2ft. 9in. in 
diameter by 5in. in width, and the driving wheels are 4ft. 6in. 
in diameter, having Yin. tires. The latter are provided with 
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stropes. The leading axle is mounted on a central pivot 
under the boiler, and takes the weight of that portion of the 
vehicle through anti-friction bearings, thus obtaining a three- 
point support, which relieves the frame from any undue 
transverse strain, and is claimed to give easy steering. The 
body of the vehicle is constructed of timber and framed up 
with removable stanchions and sides 2ft. in height. The 
superficial area is 48 square feet. The boiler is of the water- 
tube type, and contains 70 square feet of heating surface and 
2°2 of grate area. The working pressure is 200 lb. per 
square inch. The boiler is constructed to the requirements 
of the Manchester Steam Users’ Association. It is rivetless, 
affords special access for disconnecting and cleaning, and is 
provided with a superheater. The engine is of the compound 
horizontal reversing type, having cylinders 4in. and Tin. by 
Tin. stroke,and makes 400 revolutions per minute. The 
valve gear is of special design, permitting of linking up. The 
power developed at 400 revolutions per minute is about 25 
indicated horse-power. Sufficient fuel is stored for a day’s 
run. The power is transmitted from the engine to the 
countershaft, at ratios giving speeds at from two to eight 
miles per hour. The countershaft also carries a sprocket 
pinion driving direct to the back axle through the medium 
of a specially constructed chain capable of withstanding a 
working stress of 20 tons. The back axle is provided with 
device for locking the differential gear. It rotates in hard 
gun-metal bearings, and is, through the medium of the axle- 
bexes, secured to the steel laminated springs bearing on the 
channel frame. Adjustable radius rods are fixed, and keep 
the driving axle equi-distant from the countershaft. A four- 
wheeled trailer is connected to the back of the vehicle by a 
spring draw-bar, the platform area of the trailer being 45 
square feet. 

The Thornycroft Steam Wagon Company’s vehicles are 
shown on pages 604 and 606. One of these is of the company’s 
standard type. It weighs about 53 tons, and is capable of 
carrying 3 tons, and drawing a further 2 tons on a 
trailing vehicle. It is fitted with a central fired water-tube 
boiler, specially arranged for cleaning the internal surfaces 
an important feature when hard water can only be obtained. 
The engine is compound, and fitted with piston valves pro- 
vided with rings; it is entirely enclosed in a dust-proof and 
vil-tight case, and is fitted witha constant lead radial valve 
gear. The gearing is of machine cut steel, and drives the 
road wheels by means of the company’s spring-drivin 
apparatus, which we have previously described, and which 
prevents the transmission of the road shocks to the gearing, 
and greatly reduces wear and tear. The springs are of th 
semi-elliptic pattern, the front axle being mounted so as to 















give the frame a three-point support to avoid all twisting 
strains when the vehicle is going over rough and uneven 


ground. Steering is effected by worm gearing, the axle 
being of the double-hinged pattern. One man is able to per- 
form all the operations required in driving and controlling 
the vehicle. The vehicle is fitted with a steam brake capable 
of stopping the wagon in its own length when running at full 
speed. A steam jack and water lifter are provided in the 
equipment. Solid or liquid fuel can be used, the bunkers 
having a capacity sufficient for 50 miles. The differential 
gear may be locked by a friction-braking device, which can be 
applied without getting under the vehicle 
The other Thornycroft machine weighs about 64 tons, 
and is specially adapted for use on rough roads and uneven 
ground, the steering axle being capable of unusually great 
angle of tilt, and the driving and steering wheels being of 
large diameter. The frame of the wagon is pitched 
unusually high. The boiler and engine are situated directly 
ving axle, the carrying platform being provided 
the fore part of the vehicle. is arrangement is intended 
ive the wagon great power to get out of holes in soft 
»., and enables it to exert its full power as a tractor 
laden. The boiler and engine are of i] 
jard wagon. The vehicle is 
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out interfering with other parts of the machinery. The 


boiler is fed by a pump driven directly from the engine, or by 


an auxiliary pump or injector. An exhaust feed-heater is 
also provided. The differential gear can be locked in the 
al manner, and the usual equipment of steam water lifter, 
ick, &e., are provided. 

The design of the steam wagon built by Edwin Foden, 
Sons and Company, Limited, of Sandbach, represents a 
departure from the usual practice in this class of vehicle. As 
will be seen from the general view given on page 606, the boiler 
is of the horizontal multitubular type, and supplies steam at 
2001b. to a compound engine fixed on the top of the boiler, 
so as to be easy of access. The cylinders are din. and 6$in. 
diameter, and are fitted with gear, by means of which both 
cylinders can, in case of emergency, receive live steam. The 
power is transmitted to the rear axle by means of one pair of 
spur wheels acting on a cushioned compensating gear by two 
block chains working side 4y side. Two speeds are obtain- 
able, the gear ratios being 8 and 20 to 1. Two pumps are 
provided for feeding the boiler, one driven by the engine, and 
the other being a slow, double-acting single-cylinder pump, 
the speed of which can be regulated between 2 and 150 
strokes per minute. The travelling wheels are made with 
cast steel hubs and double-dished steel plate sides, with in. 
lapping plate and shod with steel diagonals 2in. by jin. thick. 
The wagon is mounted on laminated springs, with angle axle 
guards, containing the sliding axle-boxes. This machine 
weighs about 7 tons, and, so far, has behaved consistently 
well through the runs. ; 

The lorry entered by Milnes and Co., Limited, shown on 
page 606, is propelled by a four-cylinder hydro-carbon engine, 
built on the Daimler principle, with water-cooling apparatus 
and Simms-Bosch magneto-electric ignition. The normal 
speed of these engines is 750 revolutions per minute, and the 
power developed about 25 brake horse-power. The power is 
transmitted by a single friction cone to a longitudinal shaft, 
and thence through differential gear by means of two pinions 
engaging two internal gear wheels fixed to the rear road 
wheels. Four speeds of travelling are provided, the Cann- 
statt speed-changing gear enabling the first, second, and 
third speeds to be controlled by one Jever. In this manner 
the two couples of speed gears are independent of eagh other 
when changing. A notable feature of this mechanism is that 
the friction cone is automatically disengaged when either 
speed lever is operated, thereby preventing the breakage of 
the teeth. A reverse speed of four miles per hour is obtained 
by dropping a special cog wheel into gear. Ample brake 








power is provided. The frame of the wagon is intended to 


bear a load of six tons. The weight of the entire machine is 
under four tons. A special system of ‘‘carburettion”’ has been 
provided, in order to allow the heavy oil specified by the War- 
office to be used; but we fancy the builders will find it by 
no means an easy task to comply with the official require- 
ments, i.¢., absence of visible vapour, vibration, and noise. 








AUSTRALIAN COMMONWEALTH TARIFF. 


A comPLETE list of the duties on metals and machinery 
as fixed by the Commonwealth Parliament is given here- 
under :— 


Ammunition, viz., shot, bullets, and slugs, per cwt.... 7s. 6d. 
Arms, viz.:— 

Rifles, n.e.i., shot guns, revolvers, pistols, air guns 
and air pistols, bayonets, swords, fencing foils and 
masks, gun, revolver, and pistol covers, cases, 
-_ fittings, loading tools, and cartridge belts, 
OWNER acc, 585), ase is Wide eke, eek cends Piso os 

Iron, plate, and sheet, viz 
Plain galvanised, perton ... ... ... 2 «se «- 15s, 
Corrugated galvanised, perton... ... ... ... ... 303. 

Lamps and lampware, n.e.i., and lanterns and lamp 
stoves, and all parts thereof—except chimneys, 

shades, and globes, gasaliers and electroliers 

ha, Ee EEE ar 

Lead, sheet, and piping, per cwt. ... 2s, 6d. 

Mangles, clothes wringers, and washi 


ad val. 


15 percent, 











Sie ae eae Ss 20 per cent. 
Manufacture of metals, viz.:— 
Agricultural, horticultural, and viticultural ma- 
chinery and implements, n.e.i., including mould 
ards, shares and plough plates cut to shape, 
sheep shearing machines, horse gears, engines, 
portable, fixed on a locomotive boiler horizontally, 
with wheels and shafts suitable for transport, 
traction. and oil engines, and road - making 
ploughs and machines, ad vai... so ‘ ; 
Cutlery, n.e.i.—including manicure sets and knife 
sharpeners—also instruments, drawing, mathema- 
tical, and surveying, ad val. ... 0.0 0. wees 
Nails, n.e.i., vi 
nd other wrought or pressed nails, per 


15 percent. 





15 per cent, 








Wire and other, and spikes, staples, brads, and 
COON OWES, fo. ac. ca acd een ee ese ee 
Tanks, containing goods or empty, for every 100gallons 
or part thereof Gand Pages ane ee 
Weighing machines, weighbridges, and scales, n.e.i., 
al sh registers, computing machines, and attach- 
WMI ccs Aes ccao., ical caw insta reen iees 
luding engines, boilers, pumps, machines, 
hinery n.e.i., also screws n.e¢.i., axles, 
springs, and plated and mixed metalware, including 
plated cutlery, ad val. ... ... 11. we see one «-- Zo percent, 
Rails, fish-plates, tie-plates, switches, points, cross- 
ings, and intersections for railways and tramways, 
ad zal, «oe wee wee ee wee wee wee eee one wee 
Rolled iron or steel beams, channels, joists, girders, 
columns, trough and bridge iron or steel, not drilled 
or further manufactured, shafting, cold rolled, 
turned, or planished, also bolts or nuts, and barbed 
NORM AN BRR as nh aa « Geel - ele ake ia s coek oes 
Metals and machinery.—To come into operation on 
dates to be fixed by proclamation, and, except as 
anised plate and sheet iron, exempt from 
ity in the meantime. Proclamation to issue so 
soon as it is certified by the Minister that the 
manufacture of iron or of reapers and binders, or 
of any machinery to which the proclamation 
refers, have been sufficiently established by the 
Commonwealth, according to the provisions of 
ing to bonuses for the encourage- 









20 per cent. 








15 per cent. 


20 per cent, 

















and pig iron, ingots, blooms, 
idled bars and loops, or like 
s tinished than iron or 
advanced than pig iron— 


10 per cent. 





10 per cent. 
15 per cent. 


15 per cent. 


ad val a ee a ee ... 15 percent. 








CATALOGUES. 

TANDEM SMELTING SYNDICATE, Limited, 97, Queen Victoria- 
street, London.—Price list of tandem anti-friction metal. 

BUFFOLINE NOISELESS GEAR Company, Chapel-street, Levens- 
hulme, Manchester.—Copyright catalogueand price list of noiseless 
gear wheels and mallets. 

NORTON AND GREGORY, 
S.W.—Price | 
draughtsmen’s 

J. STONE AND Company, Deptford, London, S.E.—In addition to 
describing the Stone system of lighting railway carriages electric- 
ally, this handsome volume contains illustrations from photographs 
of vehicles used on railways in different parts of the world which 
have been fitted with the apparatus. 

MATHER AND Patt, Limited, Manchester. Catalogue of 
electrically-driven machinery.—The contents of this neat little 

( include calico printing mackines, portable drills, hoists, 
, and pumps, all combined with motors. The 
and are evidently made from 
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ce-gardens, London, 
photographers’ and 


Westminster P: 
























‘ ACTIEN-GESELLSCHAFT, 
tive of the new Dessau oil- 







Dessau.— 
saving bearing. 
Leadenhali-street. This is a divided bearing with ball and socket 
joint, the inferior bushing of which is embraced by an entirely 
closed reservoir for the lubricating oil. Ringsare pendent from the 
shaft in the bearing, ‘and dip into the oil reservoir. By means of 
convenient oil grooves the oil is evenly distributed all over the 
bearing, and finally returns to the oil reservoir, out of which 
it is lifted over and over again, hence an entirely self-acting lubri- 
cation, 












PressEp and dried peat for locomotive fuel is being 
experimented with on the Vislanda-Bolmen Railway, of Sweden. 
In a late test, though the engine was built for using coal only, an 
experimental train of fifteen freight and one passenger car made 
the 22-mile trip, arriving at the terminal station fifteen minutes in 
advance of the schedule. A time-table for lower speed than the 
regular train had been arranged, 
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WATER-TUBE 


LOCOMOTIVE BOILER, LONDON AND SOUTH-WESTERN RAILWAY 


MR. D, DRUMMOND, M. INST. C E., NINE ELMS, ENGINEER 








WATER TUBE LOCOMOTIVE BOILER. 

Tue success which has attended the use of water tubes as 
fitted by Mr. D. Drummond in locomotives on the London 
and South-Western Railway, bas been so marked that 
water tubes are now being used by other locomotive superin- 
tendents. This success bear out a statement which we have 
often made, to the effect that if the length of a water tube 
does not exceed twenty-five diameters it will give no trouble 
no matter how hot the fire. Mr. Drummond has now pushed 
the principle further, and constructed a small locomotive 
boiler with about 800ft. of surface, which we illustrate, The 


THE INSTITUTION OF CIVIL ENGINEERS. 
MEETING OF STUDENTS. 
A MEETING cf students of the Institution of Civil Engineers was 
held on Friday evening, the 6th instant, the President, Mr. Charles 


Hawksley, in the chair, when a paper on “Gas Engine Con- | 


struction” was read by R. W. A. Brewer, Stud. Inst. C.E. The 
following is an abstract of the paper :— 

In this paper the author deals, in a general way, with the princi- 
pal features of modern practice in gas engine construction in 
this country. The various parts of the engine are successively 
considered, and the author’s remarks are concerned chiefly with 
the larger types by well-known makers. 
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WATER-TUBE LOCOMOTIVE BOILER 


engravings explain themselves. We have the usual fire-box 
and one large cylindrical flue which is traversed by cross 
water tubes. The triangular spaces, or spandrils, in the fire- 
box had to be stayed, and to this end fire tubes of the ordinary 
kind are used. Experiments made with this boiler have been, 
so far, satisfactory. In due time we shall give particulars. 
Mr. Drummond is now engaged on the designs of a marine 
boiler, about which we shall have more to say. 








THE Liquip AIR PATENTS.—The following is a copy of a para- 
graph which appeared in the Paris edition of the New York Herald 
last week :—‘‘ New York, Saturday.—By decision of the Patent-office 
Examiner, Mr, Charles E. Tripler has lost his liquid air patent, and the 
priority of the invention has been’ awarded to Professor Car] Linde, 
of Munich, Germany. Professor Linde announced in 1895 that he 
had discovered a method of making liquid air in large quantities, 
Mr. Tripler applied for a patent in 1897, and asserted that he had 
made his discovery in 1891. A company was formed and the stock 
disposed ‘of.” 





The formation of the bed-plate and the advantages of girder 
frames are considered first, the means of obviating as much as 
possible the internal stresses set up during cooling being dealt with. 
The methods of fixing the crank shaft brasses in their pedestals, 
and of taking up the wear of the brasses, and the grouting of the 
pedestals on to the foundation, are described. The meansof fixing 
the cylinders to the frame, and the advantages of a breech end 
are then investigated, and the usual forms of piston, with their 
slippers and rings, are discussed. Several methods of watering 
large pistons are explained and illustrated by drawings, and their 
relative merits are compared, Proceeding to the connecting-rod, 
the author compares the various adjusting arrangements for the 
brasses of the small and large ends respectively. The relative ad- 
vantages of bent and cut cranks, and the means of counter- 
balancing them, are then discussed. In treating of fly-wheels, 
the author describes the methods of construction adopted for 
different sizes: of wheels, the nfeans of .fixing together the parts 
of built wheels, and the dffferent systems of keying the wheel to 
the shaft. ae ee 

Inzconclusion, the action of the valve gear is explained ; the 
vertical and horizontal types of balanced, watered, exhaust valves 
are described, a few observations are made on the best positions for 








the air valve and ignition gear, and the different arrangements for 
controlling the speed are briefly referred to. The paper is illus- 
trated by drawings and indicator diagrams. 

The reading of the paper was *»owed by a discussion, in which 
Messrs. J. Holliday, F. Wright, B. M. Duke, A. B. Linscott, and 
T. H. Mann, Stud. Inst. C.E., took part. 


GLASGOW ASSOCIATION OF STUDENTS. 

The first general meeting of session 1901-2 was held in the 
Institution rooms, Bath-street, Glasgow, on Monday evening, the 
9th inst. The President, Mr. C. C. Lindsay, M. Inst. C.E , on being 
introduced by the retiring President, Professor Arch. Barr, D.S.C., 
after comparing the position which this country holds in the 
engineering, scientific, and commercial world at the end of the 
nineteenth century with that which it held at the beginning, 
remarked on, and assigned reasons for, the ever increasing growth 
of foreign competition, and strongly recommended the standardisa- 
tion of engine fittings, workshop tools, and steel and iron sections, 
&c. Having remarked on the advent of the gas engine, electricity, 
the purification of water, and disposal of sewage, and other great 
engineering problems, Mr. Lindsay passed on to educational 
questions, especially comparing the technical educational system 
of this country with that of Germany, and finally gave a short 
sketch of the history of the Glasgow Association of Students, and 
was awarded a very hearty vote of thanks for his very interesting 
and instructive address. The new secretary of the Association, in 
room of Mr. Andrew Horne Morton, A.M.1I.C.E., who has retired 
after serving with great acceptance since its formation, is Mr. 
George H. Whigham, Stud. Inst. C.E., 160, Hope-street, Glasgow, 
and for the ensuing session he has organised a very attractive 
syllabus of papers and visits to works. On December 23rd a paper 
will be read by Joseph Concher, Stud. Inst. C.E., on the ‘‘ Design 
of Small Span Bridges;” on January 13th Mr. T. Lindsay 
Galloway, A.M. Inst. C.E., will treat of the ‘‘Campbeltown 
Colliery and Light Railway ;” on January 27th Mr. W. H. Mac- 
Lean, Stud. Inst. C.E., will speak of ‘“‘Swing Bridges;” on 
February 10th Mr. Andrew Horne Morton, A.M. Inst. C.E, will 
submit a paper on the ‘‘ General Arrangement of Power Stations ;” 


| on February 24th Mr. G. Warrack, B. Sc., Stud. Inst. C.E, will 


| treat of 





’ 


‘*Some Faults in Continuous-current Armatures;” on 
March 10th Mr. George H. Gibson, A.M. Inst. C.E., will submit 
‘* Notes on Power Plant ;” and on March 24th Mr. J. Pollock, Stud. 
Inst. C.E., will treat of ‘‘ Collecting of Engineering Notes.” Visits 
during the session have been arranged for to Proven Gas Works, 
the works of the Motherwell Bridge Company, Glenfield and 
Kennedy’s Hydraulic Engineering Works, Kilmarnock, the Cale- 
donian Railway, Mid-Lanarkshire lines, Glasgow harbour and 
docks, and the new graving dock at Scotstoun. 








INSTITUTION OF ELECTRICAL ENGINEERS.—The thirteenth annual 
dinner of the Institution of Electrical Engineers was held in the 
Grand Hall of the Hotel Cecil, on Monday evening, December 9th, 


| when the chair was occupied by the president for the year, Mr. 


William Langdon. The Institution, which is in a flourishing con- 
dition, is over thirty vears of age, and numbers amongst its mem- 
bers upwards of 4000 of the leading electrical engineers of the 
world. It has branches in the provinces, in Ireland, in Scotland, 
and in the Colonies, and wherever its work is felt it is distinguished 
by progress, by energy, by devotion, by industry, and by liberal 
patronage of research. The annual dinners have been popular 
from the beginning, and probably few, if any, of the scientific or 
engineering societies display themselves to such great advantage 
in hospitable meetings as do the ‘‘ Electricals.” Amongst the 400 or({ 
thereabouts who dined on Monday night there were present 
to support the President, Mr. Charles Hawksley, president 
of the Institution of Civil Engineers; Dr. R. T. Glazebrook, 
director of the National Physical Laboratory; Sir James 
Crichton Browne, treasurer of the Royal Institution; Sir 
Francis Mowatt, K.C.B., Permanent Secretary of the Treasury ; 
General Sir Richard Harrison, Inspector-General of Fortifications ; 
Admiral Sir W. J. L. Wharton, Sir David Tennant, K.C.M.G., Mr. 
J. Staats Forbes, Mr. S. Z. de Ferranti, Professor Sylvanus Thomp- 
son, &c. &c. During dinner an excellent musical programme was 
gone through by the Imperial Orchestra, and after dinner a very 
heavy list of toasts had to be honoured, four separate, and all long, 
speeches heing. devoted to ‘‘The Imperial Forces ;”. and it took 
three gentlemen and aconsiderable time todeal with ‘‘ Engineering 
and Science,” . At eleven o’clock it remained for four gentlemen to 
attend to the toast of ‘‘ Our Guests,” but by that hour most ofthe 
members as well as the guests had departed, after a very pleasant 
evening. 
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THE INSTITUTION OF JUNIOR ENGINEERS 
attendance at the meeting of this In ition on December 6th 
held at the Westminster Palace Hotel, the chairman, Mr. Percival 
Marshall, presiding, the paper read being on ‘‘ Street Railway Con- 
struction for Electric Traction,” by Mr. F.S. Pilling (member), of 
Devonport. In introducing the subj ithor pointed out how 
necessary it was in laying out a tr cheme to keep well in 
mind the object of such an undertaking, viz., to attract the largest 
possible number of passengers. Unless the engineer was familiar 
with the working of the system from the traftic mana 







a 

















s point of | 


view, there would ultimately be failure somewhere, preventing the | 


lines from being worked at their full earning capacity. Reference 
was made to the arrangement of termini as affecting the car mileage, 


| 


.—There was a crowded 


treating the question of rail joints, and to show the necessity 
of perfect rigidity in them, the author theoretically inves- 


| tigated the problem of a loaded car meeting with obstruction 


through an imperfect joint, proving that the defacing force of the 
blow upon the joint would be equal to that given by a steam 
hammer, the head of which weighed 4000 Ib., falling at a velocity 
of practically 3ft. per second at the moment of impact. Sole 
plates were not to be commended. The adoption of a deeper rail 
section, with a very much wider sole than is usually employed, 
together with the use of deep-ribbed fish-plates secured by means 
of six pairs of bolts would probably be found advantageous ; the 
bonds taking the form of copper rivets of large area, compressed 


| into holes drilled through both plates and the web of the rail. 


and to the mistake often committed of constructing double junc- | 
| it being stated that the joint produced was an expensive one, and 


tions between main and branch lines with no provision on the main 
line at the junction for transferring a car from one line to the other, 
with the result that when the cars were being distributed in the 
morning and returning in the evening they frequently have a 
profitless run of perhaps 300 or 400 yards to the nearest cross-over 
in order to be transferred to the right line outwards or inwards. 
The objections to constant radius curves were dwelt upon, and the 
writer showed that the application of railway practice to permanent 
way construction for tramways on public highways was a mistake. 
In considering the construction of the track, the difficulty was to 
make and maintain it in an absolutely rigid condition. The weak- 
ness arose in the jointing of the rails, the most satisfactory type of 
which at present, to meet British requirements, was the girder with 
a weight of not less than 901b, per yard. Considerations affecting 
the design of rail section for electric traction purposes were then 
entered into, and the chemical composition touched upon, In 


Reference was made to the Ialk system of cast weld solid jointing, 


liable to fracture, though the percentage of failures was claimed to 
be extremely low. The processes in connection with rail-laying 


were then dealt with, and the very great importance of good | 
Points and crossings having been con- | 


bonding was emphasised. 
sidered, questions relating to the preparation of the concrete form- 


ing the bedding were treated, and, in conclusion, the best materials | 


to employ in the laying of the paving were considered, the use of 
all kinds of wood-block paving being regarded as unsuitable. In 
the discussion which followed, Messrs. A. F, Gatrill, A. H. 
Stanley, H. Stevens, A. H. Tyler, V. H. Chabot, W. J. Tennant, 
T. C. Morewood, K. Gray, L, H. Rugg, C. J. McNaught, T. E. 
Moorhouse, and the chairman took part, and the proceedings 
closed with the announcement of the visit on Saturday afternoon, 
December 14th, to the Croydon Corporation Combined Electric 
Light and Traction Works, 


THe ANDREW CARNEGIE RESEARCH SCHOLARSHIP.—The following 
announcement has been made by the secretary of the Iron and 
Steel Institute :—A Research Scholarship, or Scholarships, of such 
value as may appear expedient to the Council of the Iron and Steel 
Institute from time to time, founded by Mr. Andrew Carnegie, 
vice-president, who has presented to the Iron and Steel Institute 
sixty-four one thousand dollar Pittsburgh, Bessemer, and Lake Erie 
Railroad Company 5 per cent. debenture bonds for the purpose, 
will be awarded annually, irrespective of sex or nationality, on the 
recommendation of the Council of the Institute. Candidates, who 
must be under thirty-five years of age, must apply, on a special 
form, before the end of March, to the secretary of the Institute. 
The object of this scheme of scholarships is not to facilitate 
ordinary collegiate studies, but to enable students who have passed 
through a college curriculum or have been trained in industrial 

| establishments, to conduct researches in the metallurgy of iron and 
steel and allied subjects, with the view of aiding its advance or its 
application to industry. There is no restriction as to the place of 
research which may be selected, whether university, technical school, 
| or works, provided it be properly equipped for the prosecution of 
metallurgical investigations. The appointment to a scholarship 
shall be for one year, but the Council may at their discretion renew 
| the scholarship for a further period instead of proceeding to a new 
| election. The results of the research shall be communicated to 
| the Iron and Steel Institute in the form of a paper, to be submitted 
| to the annual general meeting of members, and if the Council con- 
sider the paper to be of sufficient merit, the Andrew Carnegie 
gold medal shall be awarded to its author. Should the paper in 
any year not be of sufficient merit the medal will not be awarded 
in that year, 
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RAILWAY MATTERS. 


ord of train accidents in the United States in 


z rec : J 7 
Leo ides forty-three collisions, twenty-six derailments, and 


October includ 
four other accidents. 

Tur Ministry of Ways of Communications has deemed 
increase the means of transport of those railways 


H scessary to 4 io 
_— ; e towards the coa! district of the Donetz. 


which converg 
Ty Baltimore and Ohio Railroad will hereafter pay 
n extra by the hour after ten hours’ work each day or trip. 


rainm , , j 2 
: rtime has not been paid until after twelve hours. 


Heretofore ove 

Tue new Ecuador Railway was opened on November 
17th from Bussay to Q 1ibi, a distance of twenty-two miles, over 
tha st difficult part of the line to Quito, from an engineering 


point of view. 





A BrrMINGHAM paper announces that a London syndi- 
cate has given instructions to its solicitors to apply for parliamen- 
tary p< ; to construct a complete system of underground 
tubular railways for Birmingham and district, 

Tur directors of the London and South-Western Rail- 
way Company have appointed Mr. H, Holmes superintendent of 
the line in succession to Mr. Sam Fay. Mr. Holmes has occupied 
the position of assistant superintendent for some considerable 





time. 
Tur Middlesex County Council and the North Metro- 
have arrived at an agreement for the 





politan Tramways Comps 





purchase and electrical equipment by the Council of the tramways 
~ Finsbury Park to Wood Green, subject to parliamentar 

from [in y ’ J 

sanction. 


A spectaAL meeting of the Cardiff Town Council 
adopted the rec ymmendati mn of the Tramways Committee that a 
final of ) ( i ive—be made to the tramways com- 
pany for tha whole of their interest in the tram-lines up to the 
doors of the depSt, This offer has been accepted. 





Tue authorities in charge of the Finnish Railway will 
1 g next spring to rebuild the lin ) Pet 

t Fianish port. 

nd the fr 


ers- 





pr ceed 







Tue largest South Russian firms trading with the Far 
East are said to have discovered already that the transport of 
ndise by the Siberian Riilway over the sing! ) 








mercha 2 ‘ ay 

Viadiv s or Port Arthur will occupy at least fro o to 
three 1 :, and thera is little doubt that the calculation is fairly 
accurate. 


On the question of the introduction of elec 
ster, the Council have adopted the rey 
experts, M R. Hammond and Alfred Dickinson 
strong feeling in the town that, whether the munici 
company undertake the matter, there should be no t 
High-street, Queen-street, or Fore-street. 







ways in 





in Berlin to ask the President of the German Ruilway 
recommend six German engineers to be employed in co 
the projected line of railway from Damascus to | 
engineer is to have entire contro! of a section of the line, and the 
total length of the line will be nearly 1335 miles, 





Ir is officially announced that the directors of the 
Freshwater, Yarmouth, and Newport Railway Company have 
on negotiations with the syndicate interested in the Solent 
2] scheme with the object of selling their undertaking, which 
is just over twelve miles in length, and affords access to Newport. 
The purchase price has been fixed at £85,000, and a deposit paid. 











Ir is announced by the South-Eastern and Chatham 
ilway Company that a special train, composed of first and second- 
c avatory corridor carriages, and a restaurant car, will leave 
Calais for Marseilles, Hyres, Cannes, Grasse, Nice, Monte Carlo, 
and Mentone, on Monday, December 23rd, in connection with the 
11.0 a,m. express service from Victoria, Holborn, St. Paul’s, and 
Herne Hill, by the short sea route, vi4 Dover and Calais, Pas- 
sengers will be able to return any day from January 5th to 30th 
inciusive, 











Ix view of the completion of the Simplon Tunnel and a 
threatened diversion of Italian traffic from the Paris, Lyons, and 
Mediterranean line, M. Almond has induced the French Commission 
appointed to consider this question to recommend the construction 
of an underground junction between the Northern and Lyons 
termini in Paris. This, he urges, would save at least three-quarters 
of an hour, as compared with the existing Czinture Junction. The 
two a have been asked to report on the survey and 
cost of the line, 


A NEW combined water tank and coal box for locomo- 
tives has been invented by Mr. Cornelius Vanderbilt. It consists 
of a cylindrical water tank, holding 6000 to 7000 gallons of water. 
The coal box is placed over the end of this tank, next to the cab, 
and the box has an inclined back, with a short section of hori- 
zontal bottom in front. In the vertical front of the box is an open- 
ing through which the fireman can easily reach the coal, which is 
fed to him by the inclined back. The advantages claimed for this 
device are greater carrying capacity of both coal and water and 
reduced cost of construction. 


Tur Odessa correspondent of the Standard takes a 
rather gloomy view of the prospects of the Siberian Railway. He 
says the cost and time of the overland transit of merchandise from 
European Russia and from Western Europe generally will 
seriously militate against the commercial success of the line. As 
far as Russia is concerned, cargo can be transported by steamer 
from the Black Sea to the Far East in from forty to forty-five 
days at a cheaper freight than the Siberian Railway can afford to 
accept, and the present rates of oversea freight will bear a con- 
siderable reduction and still give a fair profit. 


We learn that Mr. Ernest Benedict, M. Inst. C.E., son 
of the late Sir Julius Benedict, has been appointed secretary of 
the Tramways and Light Railways Association in place of Mr, Cyril 
E, Browne, who bas resigned to take up a Government post 
in Ireland. Mr, Benedict was a pupil of the late I. K. Brunel. He 
has served as assistant engineer on the Great Western Railway ; 
as resident engineer under the joint committee of the London and 
South-Western and London, Brighton, and South Coast Railways, 
and as district engineer on the Indian Midland, and as chief 
on the Eastern Bengal and Scinde, Punjab and Delhi Railways. 


Tarpwoop spikes, or spike plugs, are being tried on 
several railways in France, to increase the holding power of 
ordinary and screw spikes when driven in ties of Baltic pine and 
other soft woods. Holes about 1°37in. diameter are bored in the 
tie, and tapped to receive screws of hardwood 1°37in. diameter at the 
bottom and 2in, at the top, each with an iron band to prevent 
splitting. The wooden screws are hollow, and the iron spikes or 
screw spikes are driven into them, The increase in holding power 
is said to be from 80 to 40 per cent. for new pine ties, while in old 
ties it is from 33 per cent. for beech, to 62 per cent. for oak, and 
80 per cent, for pine, 








NOTES AND MEMORANDA. 


Some trials are being made at Woolwich with a new 
Austrian field gun. 


Tue New York correspondent of the Standard states 
that Mr. Austin, of Texas, is reported to be the purchaser of the 
Shell Company’s Guffery Petroleum Company. The capital 
is £6,000,000, and the owners have twenty producing wells in the 
Beaumont region, 


A concrete steel chimney 108ft. high has been built 
in New Jersey. It is built according tothe Ransome system, 
which employs cold-twisted square steel bars to reinforce the con- 
crete, and it has a constant inside diameter of 8ft. enclosed in a 
double shell, the two parts of which are at their common base 7in. 
and din, thick respectively. 


Tue find of coal in Iceland reported by Copenhagen 
journals does not appear to be so valuable as was at first supposed, 
to judge by the results of analyses made under the direction of the 
Danish State Railway Administration, but a vessel has been 
despatched to gather more and larger samples, which are to be 
examined by the above body and also at the gasworks, 


DurinG last month Scotch shipbuilders launched 25 | 


vessels, of about 56,938 tons gross, as compared with 27 vessels of 
48,139 tons gross in October, and 28 vessels of 63,420 tons gross in 
November last year. For the year so far the output of Scotch 
yards has been 258 veszels of about 500,503 tons gross, against 
461,602 tons gross in the corresponding period of last year, 443,272 
tons gross in 1899, and 409,948 tons gross in 1898. 


Last month English shipbuilders launched 20 vessels, 








of about €3,149 tons gross, against 28 vessels, of 92,546 tons gross, 
in October ; 34 vessels, of 106,927 tons gross, in November last year ; 
and 24 vessels, of 76,494 tons gross, in November, 1899. During 








past eleven months English builders have launched 254 vessels, 
aggregating 864,808 tons gross, as compared with 253 vessels, of 
701,160 tors gross, in the corresponding period of last year, and 277 
vessels, of 780,148 tons gross, in 1899. 


At the Bois d’Avroy Colliery, in the Meuse district 









of Belgium, be > locomotives have been tested for haulage 
purposes where h ponies were used. Three locomotives of 
d constructed on the ‘‘Otto” system, have 


een ponies that were formerly employed. Two 
re in constant use, hauling trains of twenty-five 
st of working with horses, including labour, 
1als rest, and depreciation, &¢., comes out at 2° 8d. 
while with the benzine motors the cost is only 2°4d. 


r ton-mule, 
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DurinG the month of October the Homestead, Edgar 
Thomson and Daquesne Stee] Works and the Upper and Lower 

on Mill of the Carnegie Steel Company established new produc- 

ds, the steel output reaching 343,971 tons for the month, 
is at the rate of 4,127,652 tons of ingots per year. The out- 
olled and forged product was 403,061 tons for the month, 
n annual output of 4,836,732 tons. Compared with the 
ot ner and open-hearth ingot production of the United 
States for 1900, the October rate of output of the Carnegie works 
would exceed 40 per cent. 











Tue motor car racer Rigal, riding on Saturday at 
Achéres, broke the world’s mile and kilometre records, covering 
the mile in 53 sec. and the kilométre in 33 sec. Rigal, on his two- 
cylinder, 12 horse-power tricycle, with a Buchet motor of the 
same make and pattern as that of M. Santos Dumont’s airship, 
began by trying to better Fournier’s record for the mile witha 
flying start—51# sec.—established in America. He failed in this 
attempt, though achieving by far the best time over the distance 
ever accomplished on a motor tricycle—namely, 532 sec. A portion 
of the macadam was in a bad condition owing to rains, 





AMERICAN coal imports continue to increase at the port 
of Marseilles. According to the United States consul at thisport, 
the arrivals of English and American coals at Marseilles during the 
first six months of the current year and the year previous are as 
follc —English coal, 1900, 457,752 tons ; 1901, 389,303. American 
coal, 1900, 7739 tons ; 1901, 97,622. The total receipts of coal at 
the same port for the year 1900 were 856,038 tons from Great 
Britain and 118,491 tons from the United States. The probabilities 
are said to be that the total receipts of United States coal at Mar- 
seilles during the present year will exceed 200,000 tons, 














Ix a consular report on the trade of Constantinople 
recently issued, the British Consul states that German and American 
attempts to create trade have not been an unqualified success ; 
and if they had succeeded in realising the most sanguine expecta- 
tions, it would be neither pessible nor expedient to attempt such 
interference with the normal progress of British trade. Germany 
and America are both of them new competitors, and their trade is 
still small enough for it to be possible to influence it from without. 
But British trade has to pay the penalty of its own greatness, and 
it has long outgrown any such devices as “‘ sample museums” or 
official touting. 


A COALFIELD in Asia Minor, situated in the north-east 
of the peninsula on the North Sea littoral, and about 140 miles 
from Constantinople, is being worked with some vigour. The two 
principal ports of shipment are Heraclea and Zoungouldak. Asa 
bunkering coal, an independent examination on behalf of the 
British Admiralty condemns it on account (1) of excessive clinker- 
ing, and (2) of a too high percentage of impurities to enable it to 
be used with advantage where a large amount of coal is required 
to be used per square foot of fire-grate. The quality tried for the 
Admiralty contained 15 to 20 per cent. of ash, and other qualities 
contain as much as 50 and 60 per cent. 


Tue effect of machinery on wages is well exemplified 
by the following figures:—At one time in the United States a 
roller in a rail mill, rolling iron or steel rails, received about 15 cents 
per ton, turning out from 75 to 100 tons per turn, To-day, on 
some of the modern steel rail mills less than 1 cent per ton is paid 
for doing the same work, and yet by the end of the year the roller 
in the rail mill can make as much money as he did under the old 
method of working. At one time 45 cents per ton was paid for 
heating iron for making iron rails. To-day, through the use of the 
improved methods, very little more than 4 cent per ton is paid for 
doing the same work, and yet the wages received are better than 
they were at that earlier time. 


Tue Durand forced-draught system for firing boiler 
furnaces consists in closing the ashpan and putting in steam 
blowers to draw in the air necessary forcombustion. The steam, 
taken off from the dome, is led to the blowers, which enter tubes 
carried by the front plate ; and the induced air current penetrates 
into the ashpan, where it exerts a pressure equal to that of a few 
millimetres, say }in., of water. A special grate is necessary to 
ensure the proper working of the blowers, and to prevent burn- 
ing the flue tubes or the water tubes, as the case may be. The 
chief advantages of this arrangement are that it permits(1) of 
changing the fuel burnt, and thus saving 20 per cent. ; 
(2) of suppressing the chimney, or nearly so, since it is not 
required to produce the draught, but only serves to take off the 
products of combustion ; and (3) of increasing a boiler’s capacity 
from 30 to 40 per cent., owing to the active combustion. Thereare, 
in addition, the collateral advantages of preserving the grate bars 
and the boiler plates, while making the stoker’s work lighter. 


MISCELLANEA. 


THE Epsom Urban District Council’s electric lighting 
installation was tested for the first time on Wednesday evening, 
when the street lamps were switched on. 


Tue sea canal between Kherson and the Black Sea is 
to be deepened to 24ft., and the work will be begun in the spring 
of 1903. A harbour board is to be created at Kherson, and the 
navigation classes will be reorganised into a school of navigation. 





Tue post of assistant mechanical engineer to the 
Clyde Trust, in its mechanical engineering department at Da!- 
muir, recently advertised, elicited replies from no fewer than 
400 candidates. The choice of the Trustees has fallen on Mr. 
Daniel Fyfe, who has been hitherto in the employ of Fleming and 
| Ferguson, shipbuilders, Paisley. 

Tue Birmingham City Council is asking for £180,000 
| for work in connection with tramways. Another £110,000 is wanted 
| for the purchase cf land, and ‘‘construction of street works.” 

Next there is a round sum of half a million for ‘‘ gasworks pur- 
| poses.” There is also a further item of £25,000 for the erection of 
destructor and generating station. There is a good deal cf 
' 
| 


opposition to the expenditure. 


A TELEGRAM from St. Petersburg recently announced 
| that all the principal ironfounders in Russia have agreed to combine 
| and form a trust, with the object of regulating the output, keep- 
| ing up the prices of iron, and preventing Government contracts 
| from going into the hands of foreign contractors. The Ural iron- 
| founders, who have hitherto held aloof from all combination of 
| this kind, are said to have thrown in their lot with the movement. 


| : 
| Ara council meeting of the Westphalian Coke Syndi- 
| cate, held on November 19th, the following prices were fixed for the 
| whole of next year :—Blast furnace coke, 15 M. (shillings), against 
| 17 M. in 1901 and 1900 ; and foundry coke, 17 M., against 21°5 M. 
} in 1901, and 18°5 M. in 1900, while consumers who do not contract 
| for the whole of the year in advance will be charged higher rates. 
At present the syndicate only undertakes to dispose of two-thirds 
the maximum oven out-turn contributed by its members. 


In the course of one tide on Saturday last, four 
vessels, representing a tonnage of upwards of 20,000, were launched 
into the Clyde. Two of these were twin-screw steamers, each of 
5500 tons gross, both being for the Union Castle Line, their names 
being Berwick Castle and Cawdor Castle. During the year six 
s, aggregating close on 30,000 tons, have been launched for this 





vessels 
enterprising South African Company from Upper Clyde yards, and 
a seventh is on the stocks, and may possibly be launched before 
the year closes. 


Tue Farnham Urban Distriet Council have received 
the report of their advising engineers, Sir William Preece and 
Major Cardew, on the proposed installation of electricity by the 
Edmundson Electricity Corporation. The Corporation’s proposal 
is that the Council should arrange for a luan, the company to carry 
out the works under the supervision of the Council’s engineer, on 
terms to be agreed upon, the undertaking to be leased for a 
period of fourteen years at a rental equivalent to the amount of 
interest and loan repayments. 


As the result of an exhibition of the working of the 
submarine boat Fulton at New York recently, the correspondent 
of the Standard states that Norway is expected to be a likely pur- 
chaser of three submarines of this type. It is said that while 
running submerged, the Fulton discharged a Whitehead torpedo 
with perfect accuracy, and dived repeatedly, once in three seconds, 
or quickly enough to dodge a shel] aimed at it. Commander Geel- 
muyden was aboard. When ke inspected the Holland submarine, 
he declared the Holland was incapable of the Fulton’s performance, 


Tue householders of a large area of Bradford had an 
unpleasant experience on Sunday. In the early hours of the 
morning the Waterworks Department were making a connection 
to a new large main for the supply of the outer wards of Under- 
cliffe, Bradford Moor, Thornbury, and Eccleshill. It was not felt 
necessary to give notice of the work, and the water should have 
been on again before brexkfast-time. Unfortunately, the spindle 
of one of the big valves broke, a new one had to be obtained and 
inserted, and it was not until four o'clock in the afternoon that the 
water could be turned on again. 


Tue New York correspondent of the Manchester 
Guardian learns on good authority that Mr. Carnegie is about to 
make a gift to American education comparable with that for the 
Scottish universities, The sum mentioned is £2,500,000, probably 
in connection with some sort of national university at Washington. 
The details are not yet obtainable; but the idea seems to be to 
endow a central institution, free from religious or political control, 
where the American youth may obtain higher education with the 
use of the Government’s scientific and literary collections. It is 
probable also that the new endowment will be affiliated with the 
work of university extension throughout the country. 


Despite the war, it is satisfactory to learn, from The 
British and South African Export Gazette, that our trade with South 
Africa has more than recovered from the depression from which it 
has suffered since the outbreak of hostilities. The value of the 
shipments of British goods to South Africa in October far-and-away 
exceeds those for any single month hitherto chronicled ; while the 
exports for the first nine months of the present year show an 
increase of £2,550,900 over the corresponding period of 1900, both 
the month and the nine months constituting a record. Although 
this increase is indirectly due to the presence of the army in South 
Africa, this large volume of business consists exclusively of civilian 
merchandise, 


AN International Industrial and Commercial Exhibi- 
tion is to be held at Lille next year from May to September. It 
will cover about 50 acres, and will be under the patronage of the 
municipality. Exhibits will comprise commercial, industrial, and 
agricultural products, and there will also be a fine art section. 
Exhibitors will be divided into two categories :—(1) Manufacturers 
and producers ; (2) those who exhibit articles made by others. 
The French railways wili allow a reduction of 50 per cent. on the 
cost of transport of all exhibits, and no Customs duty will be 
levied on goods from abroad consigned to the Exhibition, provided 
bond be given for their re-exportation to the country of their 
origin after the Exhibition is closed, 


SpraKING last week at the fourth annual soirée of the 
employés of the works, Mr. Andrew T. Keid, partner in the firm 
of Neilson, Reid and Co., Hyde Park Locomotive Works, Spring- 
town, Glasgow, said that British locomotive builders had been blamed 
for not bestirring themselves to meet American and German com- 
petition. One of the main reasons advanced for work going past 
this country was that home builders were unable to give reasonable 
delivery, or, in other words, that their output facilities did not meet 
requirements. Speaking for the firm he represented, he certaiuly 
thought it could not in any way be accused of curtailing expendi- 
ture orin laxity of effort to bring the works up to date by the 
introduction of the newest machinery and plant, and the extension 
and re-organisation of shops. Besides all that, the firm for some 
time had been under the impression that its output did not come 
up to what the workmen were capable of executing. He thought 
they might well be doing witha little more of American push and 
bustle, each one co-operating with another to establish a record, but 
at the same time he hoped that the day would never come when work 
such as was accepted from some American shops would be turned 
out of Hyde Park, 
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FOREIGN AGENTS FOR SALE OF THE ENGINEER. 


AUSTRIA.—GEROLD AND Co., Vienna. 

F. A. Brocxuaus, 7, Kumpfgasse, Vienna I. 
OHINA.—KaLLY AND Watsu, Limitep Shanghai and Hong Kong. 
FRANCE.—Boyvveau AND CuEvILuEt, Rue de la Banque, Paris. 
GERMANY.—AsHER anv Co., 5, Unter den Linden, Berlin. 

A. TwuiTmrEyEr, Leipsic ; F. A, Brooxnavus, Leipsie. 
INDIA.—A. J. COMBRIDGH AND Co., Railway Bookstalls, Bombay. 
ITALY.—LomscHgr AND Oo., 807, Corso, Rome ; Bocca Frerzs, Turin. 
JAPAN.—K&LLY AND Watsu, Limitep, Yokohama. 

%. P. MaRuyA AND Oo., 14, Nihonbashi Tori Sanchome, Tokyo. 

RUSSIA.—O. Ricker, 14, Nevsky Prospect, St. Petersburg. 
§, AFRIOA.—Gorpon anv Gorcu, Long-street, Capetown. 

R. A. THomMPSON AND Co., 83, Loop-street, Capetown. 

J.C. Juta & Co., Capetown, Port Blizabeth, & Johannesburg 
AUSTRALIA.—Gorpon anv Gorcu, Melbourne, Sydney, and Brisbane. 








R. A. THompson anp Co., 180, Pitt-street, Sydney; Mel- 


bourne, Adelaide, and Brisbane. 
TURNER AND HENDERSON, Hunt-street, Sydney. 
NEW ZEALAND.—Urrtow anv Co., Auckland ; Craio J. W., Napier. 
QOANADA.—MonTREAL News Co., 386 and 388, 8t. James-street, Montreal. 
Toronto News Co., 42, Yonge-street, Toronto. 
UNITED STATES OF AMERICA.—InrernationaL News Oo., 88 & 85, 
Duane-street, New York. 
Svussoriprion News ©)., Chicago. 
STRAITS SETTLEMENTS.—Kagiy anp Watau, Limirup, Singapore. 
CEYLON.—Wisavartna AnD Oo., Colombo. 








SUBSCRIPTIONS, 


Tas Enarvemr can be had, by order, from any newsagent in town or 
country, at the various railway stations; or it.can, if preferred, be 
— direct from the office on the following terms (paid in 
advance) :— 

Half-yearly (including double number) . . £0 14s. 64. 
Yearly (including two double numbers)... . £1 9%. Od. 
Orora Reapine Casmzs, to hold six issues, 2s. 6d. each, post free 2s. 10d. 


If credit occur, an extra charge of two shillings and sixpence per annum 
will be made. 

Foreign Subscriptions will, until further notice, be received at the rates 
given Lelow. Foreign Subscribers paying in advance at these rates 
will receive Taz Enainger weekly and post free. Subscriptions sent 
by Post-office Order must be made payable to Tas Enoivmmr, and 
accompanied by letter of advice to the Publisher. 

Tar Parser Coprmzs. Turck Parmar Oorrms. 
Half-yearly . — £0 188. Od. Half-yearly . — £1 Os. 84. 
Yerly . = = 41 lés. Od. | Yearly .. —. — 43 Os Gd. 

(The difference to cover extra postage.) 


ADVERTISEMENTS. 


a Pd —_ 4 ofneriemeeite of feme lines and under is three 

, for every two lines one shilling and sixpence ; odd 

lines are charged one shilling. The line averages seven words. When 

an advertisement measures an inch or more, the charge is 10s. per inch. 

All single advertisements from the country must be accompanied by 
en’ 


: pr in payment. — advertisements will be 
practical regulart| t regularity cannot be guaran- 
teed in any such case. All ex: ‘weekly ts ence are taken 


subject to this condition. 

Advertisements cannot be imserted anless delivered before 
Six o'clock om Thursday evening; and, in consequence of 
the necessity for going te press early with a portion of the 
edition, ALTERATIONS te standing advertisements should 
arrive not later than Three o'clock on Wednesday afternoon 
in each week. 

Letters relating to Advertisements and the Publ the 
Paper are to be addressed to the Publisher, Mr Boden White. atl ether 
letters to be addressed to the Editor of Tum Encivame. 


Telegraphic Address, ‘‘ENGINEER NEWSPAPER, LONDON.” 








PUBLISHER'S NOTICES. 


*," With this week’s number is issued a Sixteen page Supplement on 
Machine Tools and their Use in Locomotive Works. Every copy 
as issued by the Publisher includes a copy of this Supplement, 
and subscribers ave requested to notify the fact should they not 
recevve it, 


*,* THe JAPANESE LINR-OF-BATTLE SHIP HaTsvsk.—Our two-page 


supplement of the above may be had, printed on Japanese vellum 
paper, upon a roller, price 18., by post 1s. 1d, 
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TO CORRESPONDENTS. 


*,* In order to avoid trouble and confusion we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must in all cases be i @ large 
envelope legibly directed by the writer to himsely, and stamped, in order 

answers by us may be forwarded to their destination. No 
notice cam be taken of ions which do not comply with these 
instructions. 

*,* All letters intended for insertion in Tum Encivume, or containing 
questions, should be the name and address of the writer, 
not necessarily for ‘ication, but as a prog of good faith. No notice 
whatever can be of anonymous communications. 

*.* We cannot wndertake to return drawings or manuscripts ; we must, 
therefore, request correspondents to keep copies. 


REPLIES. 


H. B.—See an address giyen in ‘‘ Trade Notes” in this issue. 

Lux (Sheffield).—You can obtain full information from the Secretary, 
Storey’s-gate, Westminster. 

PaNIFICATION —You can, no doubt, get what you want by applying to 
P. B. Cow and Co., 46, Cheapside. 

Inspection.—We have not published any account of Edison's sounding 
buoy. Why not write direct to Mr. Edison? 

J. K. (Burdett-road) —You will find a fully-illustrated description of a 
steam turbine in THe Exo1nger for June 15th, 1900. 

A. T. (Invercargill).—Several self-acting spiles have been invented. We 
call to mind one which whistles when the tap is turned. 

J. 8. (Moray).—(1) We believe that you can obtain copies of the papers 
from the Secretary, Public Works Department, Storey's gate, West- 
minster. (2) If you can pass the examination it matters nothing 
where you were educated. 

G. N. P. (Chelsea).—We make it a practice, for obvious reasons, not to 
recommend one maker’s productions more than another’s. We would 
suggest. however, that you write to Lang and Sons, Johustone, N.B.; 
to Smith and Coventry, Manchester ; to Herberts, Limited, Coventry. 

F. W. C.—We are unable to supply the information you ask for about 
China. Matters are still wholly unsettled in that country. We cannot 
spare space to give you particulars of the South American railways 
You will find all you want to know, in “ The Universal Directory of 
Railway Officials,” published at 3, Ludgate-circus-buildings, E.C. 

D. B.—See Simms’ *‘ Treatise on Tunnelling.” The work is set out with 
a theodolite above ground, and the various angles are easily obtsined 
below the surface by the aid of accurate compasses and a system of 
checks, You will find a little treatise on ‘‘ Subterraneous Surveying,” 
by Fenwick and Baker, published by Crosby Lockwood and Son, 
useful, 


INQUIRIES. 


COLLAPSIBLE TUBES. 

S1r,—I shall be obliged by information as to the German method of 
making collapsible tubes, which can be sold at a price so incredib'y low 
that some special method of manufacture must be employed. 

Chelsea, December 7th. Leap Foi. 








MEETINGS NEXT WEEK. 

Crry or Lonpon CoLiecEe Scrence Socizery.—Wednesday, December 
18th, at 7.30 p.m. Paper, ‘‘ The Haslemere Congress of the South-Eastern 
Union of Science Societies,” by Prof. J. Logan Lobley (Delegate). 

Dustin LocaL SEcTION OF THE INSTITUTION oF ELECTRICAL ENGI- 
NEERS.—Thursday, December 19th, at 7.30 p.m., at the Royal College of 
Science, St. Stephen’s-green, Dublin. Address by the Chairman, Prof. 
W. F. Barrett, F.R.S. 

Tse Institution or EvectricaL Enornggrs.—Thursday, December 
19th, at 8 p.m., at the Institution of Civil Engineers, Great George-street, 
Westminster, S.W. Paper, ‘‘ Some Principles Underlying the Profitable 
Sale of Electricity,” by Arthur Wright, Associate Member. Adjourned 
discussion. 

Society or Arts.—Monday, December 16th, at 8 p.m. Cantor Lec- 
tures. Fourth Lecture on ‘The Chemistry of Confectioners’ Materials 
and Processes,” by William Jago, F.C.S., F.I.C.—Wednesday, December 
18th, at 8 pm. Ordinary meeting. Paper, ‘‘ Range Finders,” by Prof. 
George Forbes, F.R.8. 

Tue INsTITUTION OF MecHaNICAL EncingErs.—Friday, December 20th, 
at 8 p.m., at the Institution House, Storey’s-gate, St. James’s Park. 
Paper, ‘‘The Microscopical Examination of the Alloys of Copper and 
Tin,” by Mr. William Campbell, B.Sc., of Columbia College, New York, 
late of the Royal College of Science, London. 

Tue InstrruTIon oF Civit Encinggers.—Tuesday, December 17th, at 
8p.m. Ordinary meeting. Paper to be discussed, ‘‘ Motive Power from 
Blast Furnace Gases.” by Bryan Donkin, M. Inst. C.E.—Friday, Decem- 
ber 20th, at 8 p.m. Students’ meeting. Paper tobe read, “ Transmission 
Dynamometers,” by A. M. Morgan, Stud. Inst. C.E. 

RoyaL METEOROLOGICAL Society.—Wednesday, December 18th, at 
7.30 p.m., at the Institution of Civil Engineers, Great George-street, 
Westminster. Papers, ‘‘ Further Observations and Conclusions in rela- 
tion to Atmospheric Transparency,” by the Hon. F. A. Rollo Russell, 
F.R. Met. Soc ; *‘ Remarkable Phosphorescent Phenomenon Observed in 
the Persian Gulf, April 4tl and 9th, 1901,” by W. S. Hoseason ; *‘ On the 
Mechanical Principle of Atmospheric Circulation,” by Captain R. A. 
Edwin, R.N., F.R. Met. Soc. 
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AN EXPERIMENT IN ARBITRATION, 


THE idealists’ remedy for strife between capital and 
labour is arbitration. The idealists are, for once, to 
have their way, and a most important experiment is about 
to be tried in New South Wales. We learn through 
Reuter’s Agency that the Industrial Arbitration Bill 
passed through its final stage on the 6th inst. in the 
Parliament of New South Wales. It is impossible to 
arrive at any quite precise conclusions as to the merits 
and demerits of a Bill the nature of which alone is 
indicated by a telegraphic summary. It appears that a 
Court will be appointed from whose decisions there will 
be no appeal, and before this Court all vital disputes 
must be brought, the argument on both sides stated, and 
the verdict of the Court taken. By this verdict both 
sides will be legally bound. Disobedience is penalised, 
but in what way, or to what extent, we cannot say. In- 
dustrial unions, which are units recognised by the Act, 
can be of two kinds, industrial unions of employers and 
industrial unions of men. Only a registered trade union 
can be registered as an industrial union of the em- 
ployed. The President of the Court must be a Judge 
of the Supreme Court. 

We are in the dark as to the further composition of 
the Court. A noteworthy feature of its action will be 
the establishment of what are called Common Rules. 
So far as we can see, these are in the nature of legal 
precedents. ‘Thus, for example, let it be supposed that 
a builder holds that his union hands are not laying a 
sufficient number of bricks per day. He comes before 
the Court and evidence is taken. He holds that the men 
should Jay 600:bricks a day. The Bricklayers’ Union 
holds that 400 is the proper number. The Court decides 
that 485 represent a fair day’s work. That number 
thenceforth becomes the common rule of the trade, and 





should the union hands lay a less number the builder 
can recover damages; and should the builder exact 
more he can be fined. In the words of the telegram, 
the common rule “ gives the Court power to declare that 
any practice, usage, condition of employment, or indus- 
trial dealings shall, with such limitations and exceptions 
as the Court may declare, become a common rule for 
all persons employed in the industry which is under 
review.” 

From this we gather that the first work of the Court 
will consist not so much in settling individual disputes 
as in drawing up a species of schedule of labour and 
wages. The men are to do so much, and the master to 
pay so much. ‘‘ Thus the Court will become in time the 
regulator of the main conditions of employment, and 
will watch that these never fall below those which pre- 
vail in the best-conducted establishments. The Court 
has also power to declare a standard wage, and to direct 
that, other things being equal, an employer shall give a 
preference to unionists when two or more men are 
applying for employment at the same time.” It will be 
remembered that arbitration on somewhat similar lines 
has been in force in New Zealand for afew years. But 
the New South Wales measure goes far beyond that of 
New Zealand, or, indeed, of any other enactment heard 
of since the Middle Ages. The operation of the law in 
New Zealand is said to have been most unsatisfactory, 
driving capital out of the country, and stifling industrial 
enterprise. The operation of the far further-reaching 
New South Wales measure will be watched all over the 
world with curiosity and interest. It sets at absolute 
defiance a so-called law of political economy. The 
‘“‘higgling of the market” will be at an end; and the 
very few men constituting the Court will have it in their 
power to crush enterprise and drive away capital on the 
one hand; or, on the other, to make labour so unremu- 
nerative that industrial operations cannot be carried on 
for lack of workmen. 

Such a measure would beimpossible in this country, and 
we doubt its success in the colony. The President of the 
Court is to be a judge, and therefore a lawyer. Who his col- 
leagues are to be we are unable to say, nor do we know 
whether they will sit with him as assessors or as judges. 
Either they must know nothing at all about trade and 
business matters, or they must be experts. If the former, 
they will have, we presume, to be instructed by counsel. 
It is not easy to suppose that experts could be obtained 
who would be able to think with knowledge and speak 
with authority about all the various trade questions 
that may be brought before them. The man who is 
neither wholly ignorant nor wholly an expert would 
be capable of doing so much mischief that we cannot 
contemplate his appointment to a seat in the Court. 
We are disposed to assume that it will be a purely legal 
tribunal, before which cases will be argued by paid advo- 
cates, and for whose instruction witnesses will be examined. 
It is obvious that, unless unusual precautions are taken, 
opportunities will be supplied for endless litigation— 
for that is what it will come to. If days have to be 
spent in instructing the Court so that it can form an 
idea as to what a fitter or a boilermaker ought and 
ought not to do in return for a sovereign the waste 
of time will be grievous, and in a little while there will 
be a block such as exists in our own law courts. Almost 
superhuman intelligence and energy will have to be dis- 
played by the Court in order to secure speed. A decision 
must often be pronounced in a couple of hours to be 
efficient. What will occur ifthe Court is unable to speak 
with certainty for a month or even a week? But besides 
the risk of delay and the cost involved in the operations 
of a Court of this kind, which may, perhaps, be got over, 
there is a difficulty which can never be surmounted, 
namely, that the Court cannot have the final word. It 
can fine and punish for breach of its commands, 
but it must be absolutely powerless in the long run to 
compel capital to be invested, or labour to ac- 
cept a stated wage. The Court may make a 
common rule that 500 bricks must be laid per day, and 
that the wages shall be 10s.; but no Court can compel 
builders to invest capital in the construction of houses 
under these conditions, or men to go on working at 10s. 
a day. In the long run it will be found that the most 
that the Court can do is to regulate the conditions under 
which trades are to be carried on just so long and no 
longer as the parties give their consent. It is possible 
that even in this way much will be gained; but can the 
result be more satisfactory than that of the working of 
the Sliding Scale, or the consultations which take place 
periodically between the Amalgamated Engineers and the 
Federated Employersin this country ? Theappointment of 
a body of men who are not supposed to know initially any- 
thing whatever about the merits of highly technical disputes 
to settle these disputes with needful celerity, seems to us 
rather aclumsy expedient. In this country judges approach 
patent cases without the least knowledge of the subject; 
but by the expenditure of a good deal of time and money 
they are placed in a position at last to pronounce an 
impartial judgment. But in ordinary trade disputes 
there is neither time nor money available for parallel 
contests. It is with a view to simplifying matters, we 
presume, that common rules are to play so important a 
part in the working of the Court. Thus, for example, it 
would save a great deal of trouble if it were settled once 
for all that a boring mill was or was not a lathe. In the 
long run it will be observed that everything depends on 
the constitution of the Court. The whole measure is, 
however, such an unusual interference with the free 
operation of supply and demand that we doubt its per- 
manent success with Anglo-Saxons. 


ELECTRIC LIGHTING. 


Tue Electric Lighting Act of 1888, whilst extending 
from twenty-one to forty-two years the period at the 
expiration of which it will be possible for local authorities 
to acquire compulsorily the electric lighting undertakings 
established by companies or others in their respective 
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areas, made no provision for cases where the generating 
station is situated in one district and sub-stations and 
distributing mains in another. It thus follows that 
instances may occur where,in the event of the purchasing 
powers being exercised, a local authority may become the 
happy p ssor of a generating station without any 
system of mains for supplying the public; or it may buy 
a distributing network without any generating machinery. 
It is improbable that, with the exception of the largest 
provincial towns, many cases of this kind will be en- 
countered outside London, where the overlapping of areas 
of supply has brought about anomaly in electric lighting 
affairs. The first example in the metropolis is to be found 
in the borough of Camberwell, which is partly served 
by the London Electric Supply Corporation. In 
this instance the borough council proposes to pur- 
chase that portion of the company’s undertaking which 
is situated in the Camberwell area of supply. The 
sum to be paid amounts to £25,000, and for this the 
borough council will become the owner of the mains and 
other street works executed by the company, which will 
undertake to continue the service until Camberwell has 
built a generating station on its ownaccount. But whilst 
this scheme appears to be proceedingin a friendly manner, 


the broader question of purchase generally is to be raised 
eee 
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ubject concerns some of the large provincial 
cities equally as well as London, the point should prefer- 
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in regard to enterprises supplying more than one district, 
ds 


ably be dealt with in a public Bill under the auspices of 


The Municipal Electrical Association is doing good 
service in drawing the attention of metropolitan and 
provincial electric lighting authorities to the clause in- 
serted in the Bury Corporation Tramways Act, 1901, in 
regard to the supply of electrical energy to the owners 
of works or other individuals who have their own gene- 
rating plant. As a departure from the beaten track the 
clause is noteworthy. It provides that persons shall not 
be entitled to demand from the Corporation of Bury a 
supply of electrical energy to premises having a separate 
supply, unless such persons shall have previously agreed 
to pay to the Corporation such minimum annual sum as 
will give a reasonable return on the capital expenditure 
and other standing charges incurred, in order to meet the 


possible maximum demand of such per If the 
it would 


operation of this clause were to become ge 

remove one of the disadvantages under central 
station engineers now labour in cons 
be ready to cope with any demand w!] 
importance of the tion | ] 
at Liverpoo!] and Sheffield, where i 0 to obtain 
similar powers to those gre rays 
Act. But the question aris 
imposed upon a company or 
supply to the publie in gen 
apply equally well to persons who, having independent 
plant, may only avail themselves of the common service 
on comparatively few occasions during a year. It cer- 
tainly is unreasonable for capital expenditure to be in- 
curred for the purpose of dealing with occasiona! custom 
of this character, which cannot be in any way remunera- 
tive ; and although from a legal point of view it may be 
held that the obligation to supply is as binding in one 
case as in the other, itis only equitable that occasional 
customers should be compeiled to pay for the privilege 
afforded them in this direction. The question of supply 
under such circumstances might be made a matter of 
agreement between the two parties, but as the legal point 
is one of considerable importance, it would be interesting 
to see a test case taken into court where a supply under- 
taking has refused to connect a service to premises having 
their own plant. A decision of the High Court on the 
subject would be of value, although after the clause em- 
bodied in the Bury Tramways Act, the Board of Trade 
may perhaps feel disposed to suggest legislation in order 
to generalise such powers. 

It is a matter for regret to find that the past year’s 
trading of the combined electric lighting and refuse 
destructor works in the metropolitan borough of Shore- 
ditch has resulted ina loss of over three thousand and 
two hundred pounds. So many hopes and anticipations 
were founded upon this undertaking on its inauguration 
four years ago, that combined works of this nature 
attained ‘in some quarters what might be termed a 
fictitious value, although those of more moderate views 
regard refuse destructors from the meritorious stand- 
point of a sanitary measure rather than from that of 
steam generation for electric lighting purposes. The 
Shoreditch installation would probably not have received 
so much attention at the hands of the public Press were 
it not for the exaggerated claims put forward for it in the 
early days; but as these have been disproved by actual 
experience, the combined undertaking should now be 
allowed to work out its own destiny. Although the net 
profit of sixteen hundred pounds realised in the year 
1899-1900 has been entirely wiped out by the deficit 
incurred during the past financial year, it would 
only be meting out justice to suggest that the 
heavy loss is due to three causes—two of which are 
exceptional. In the first place the coal bill has 
been doubled ; secondly, the charges for the supply of 
electrical energy were low—they have since been in- 
creased; and, in the third place, the repairs of engines, 
boilers, and dynamos have entailed alarge expenditure. It 
is not obvious from the Shoreditch accounts, as prepared 
in the Board of Trade form, whether the electric lighting 
part of the joint undertaking is burdened with unneces- 
sary expenses in connection with the refuse destructor ; 
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dvisable for the purchase question to be settled | 





but judging from the cost of destruction per ton in the 
neighbouring district of St. Pancras, it does not appear 
that this is the case. St. Pancras may perhaps not be a 
fair comparison, but itis a remarkable fact that it is 
there intended, although only for a period of several 
weeks during the heaviest demand, to shut down the re- 
fuse destructor in order to allow of additional boiler 
power being obtained without the intermediary of the 
destructor. The Shoreditch installation should yield 
more favourable results in the future with fuel at the 
lower prices now prevailing, with supply at higher rates 
to consumers and the determination to make the under- 
taking a success. 


AMERICAN SHIPPING, 


Ir is abundantly clear, from the remarks of President 
Roosevelt in his Message to Congress, and of the Secre- 
tary of the Treasury in his annual report, that during 
the coming session an endeavour will be made to pass 
some modification of the Ship Subsidy Bill which was 
thrown out in each of the two preceding sessions. ‘‘The 
condition of the merchant marine,” said the President, 
‘calls for immediate remedial action. We should no 
longer submit to conditions under which only a trifling 
portion of our great commerce is carried in our own 
ships. From every standpoint it is unwise for the 
United States to continue to rely upon the ships of 
competing nations to distribute our goods.” Mr. 
Gage elaborated this theme. He urged the creation 
of lines of American mail steamers to Europe, Asia— 
including the Philippines—South America, and Aus- 
tralia similar to those of Great Britain, Germany, 
and France; and the encouragement of a less excellent 
but none the less profitable and desirable fleet of vessels 
primarily for cargo bearing, so that the reproach implied 
by the carriage of only 8°2 per cent. of the country’s 
foreign trade under the American flag might be removed. 
He hinted that what was wanted was the system of 
graded bounties which he recommended in 1898, and he 
wound up with the declaration that navigation bounties 
in the United States were justifiable-only by present 
conditions, by the certainty that they would not long be 
required, ty the fact that they need not in any year 
exceed the total cost of a couple of battleships—which 
seems to us to be in no way to the point—and by the 
fact that they would produce the results desired. 
Bounties in France and Italy have not been conspicuously 
successful in establishing a mercantile marine, but 
certain essentials are lacking in those countries which 
the United States possesses in a marked degree, 
and, therefore, it does not follow that the American 
results would be as unsatisfactory as the French and 
the Italian. On the contrary, the country’s eminence 
as a steel producer carries it quite out of the category 
into which these others fall, and should give it such an 
advantage as to make any system of doles a supertluity. 
Mr. Gagegoes half way withus. Heallowsthat the bounties 
will not long be r red. To us the marked revival 

Idin ice the war with Spain seems to argue 
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out Governm 
and the encouragement of infant industries is a prime 
article of faith with him and his party. Aco hich 
can go on protecting the United States Steel Corporation 
would not have hesitated to do the same thing by its 
shipbuilders, were it not for the influence possessed in 
Congress by certain railroad interests. 

The disadvantages under which American ships labour 
are said to be the greater cost of building, the higher 
wages of oflicers and men, and the better standard of 
living. On the first matter the president of the Atlantic 
Transport Company has something valuable and con- 
clusive to say. ‘Our company,” writes Mr. Baker, 
‘‘at present have a contract for two ships with Har- 
land and Wolff, Limited, Belfast, one of which will be 
completed very early in the spring, and the other a little 
later, say, during the summer, of exactly the same size, 
dimensions, and all particulars as two ships we have 
contracted for with the New York Shipbuilding Company 
of Camden. The cost of the English-built ship, as 
near as possible, we having just completed two of 
exactly the same size, dimensions, and speed, will 
be about £292,000. ilt 
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The same identical ship built at 
the works of the Néw York Shipbuilding Company, 
will cost us a little over £380,000. In addition to 
this we are building two steamers with the New York 
Shipbuilding Company, of smaller dimensions, for which 
we have a contract, at £150,000 each. Also two ships 
of exactly the same dimensions with the Maryland Steel 
Company, Sparrow’s Point, for £150,000 each. We have 
two ships of identically the same detail, delivered to us 
in the last twelve months, built by Harland and Wolff, 
Belfast, one of which cost me £110,000, and the other 
£100,000.” Mr. Baker’s letter is dated October 17th; 
but it is probable that the contracts were given out when 
prices in the United Kingdom were relatively low—on 
the waning of the boom, for instance. But we will leave 
this hypothesis out of count. Is it not extraordinary 
that a country which boasts of the strides it has made in 
the economical production of steel, and of its highly 
efficient body of. labour, should be left so far behind ? 
The American workman is paid more than the English 
workman ; but they used to tell us he was more than worth 
the addition because of the greater volume of work which 
he gotthrough. Probably the greater portion of the higher 
cost of the American vessel will be found in the exorbitant 
prices charged for plates and other materials, the remedy 
for which lies in the hands of the American people. In 
his last annual report the Commissioner of Navigation 
states that the wages—excluding master—of 380 men on 
the St. Louis is 11,800 dols.; of 427 men on the 
Oceanic, 9900 dols.; and of 500 men on the Kaiser 
Wilhelm der Grosse, 7715 dols. So long as the protec- 
tive regime keeps the wage standard at an artificial level 
there must be some discrepancy between the pay roll of 
American and foreign vessels, and it is in order to escape 





the restrictions of their own navigation laws that so many 
Americans prefer to sail their ships under alien flags 

especially the Norwegian. Within a relatively short 
period, over 900,000 tons of foreign-built steam tonnage 
has passed under American control, this including pur. 
chases by the Government for transport and other purposes 
at the time of the war with Spain ; and of the total 700,000 
tons remain under foreign flags. In carrying capacity 
this fleet exceeds the entire American tonnage registered 
for the foreign trade, and Mr. Gage is dumbfounded at 
the contemplation of it, and can only say that the situa. 
tion is without parallel in maritime commercial history, 
The odd thing is that, in spite of the greater cost of build. 
ing and working American ships, construction should be 
growing at a very rapid rate. The steel vessels under 
construction, or under contract in the current fiscal year, 
says the Commissioner of Navigation proudly, will much 
exceed similar tonnage built in any previous year. The 
Bureau is advised of eighty-nine such merchant vessels of 
355,645 gross tons, to be valued at about 36,000,000 dols, 
We have drawn attention already to the great increase 
in shipyards on the Atlantic coast and on the Great Lakes, 
The merchant steamers referred to, and the naval contracts 
under fulfilment, are being builtin forty-four modern yards, 
which give employment to 46,000 men. Excluding nayal 
work as a thing apart, is it reasonable to suppose that 
there would be eighty-nine deep-water steamers of a high 
class under construction if there were nothing to com. 
pensate for the disabilities of greater cost of construction 
and maintenance? No doubt the hope of a bounty has 
been an encouragement, but a bounty is not assured, and 
hard-headed Americans do not usually risk millions of 
dollars on vague hopes. 

A forecast of the new Bounty Bill states that the dis- 
tinctive feature will be the entire rejection of the speed 
basis of subsidy payment, whereby the whole of the 
annual sum allocated would have gone to the American 
line and one or two others, and the absolute exclusion 
of foreign bottoms from participation. A ten years’ sub- 
sidy period is contemplated, and the annual payment 
will be reduced from 9,000,000 dols. to 5,000,000 dols. 








DOCKYARD NOTES. 


Tue destroyer Hunter, which a long while back was run 
into and badly damaged by a merchant vessel, has just been 
put into commission again at Portsmouth. For a long while 
she was left as she was, and it was a question whether she 
would be worth repairing. However, the work was eventually 
taken in hand, and now she is about again. She is an 
example of the fact that, no matter how easily destroyers 
may be damaged, they are never irretrievably so. They 


|crumple up very easily if struck, but are just as easily 


lishmen are accustomed to make their own way with- | 
t aid, while Mr. Gage isa good Republican, | 








mended again. 


Tue usual storm is on in artistic circles over the re- 
appointment of the Chevalier Edwardo de Martino, an Italian, 
as Marine Painter to the British Sovereign. That a foreigner 
should hold the post is regrettable enough, but the common 
sense of objections stop there. The ordinary marine Royal 
Academy artist is hopelessly at sea in illustrating warships, 
which he almost invariably tries to make conform to some 
imaginary convention. The Italian artist paints ships like 
s, and that, we imagine, is the main desideratum for bis- 
torical works. 






Tue old Nelson is now used as a hulk at Portsmouth 
Naval Depét. Apparently our impression that this is 
merely makiag the most of a useless old ship is not correct, 
for a French contemporary thus informs us :—‘‘ The English 
Admiralty is extremely active just now, and its latest idea is 
an attempt to improve the warlike qualities of its sailors by 
association with past glories. For that purpose the battle- 
ship Nelson has been devoted to use as a naval barracks, in 
the hopes that the memory of the honoured name may spur 
the sailors to fresh efforts.” Evidently here is a matter that 
Mr. W. T. Stead or some other Pro-Boer should take up. 
Who shall say what Imperialist plot may not be afoot, to say 
nothing of the outrage on French susceptibilities ! 


THE number of men and. boys employed in Portsmouth 
Dockyard is now only just under ten thousand. 


Tue cruiser Arrogant is to be fitted to burn liquid fuel for 
her six after boilers. This is an experiment. 


A currous accident has happened to the Sanspariel. When 
using her submerged tubes one of them failed to close after 
the torpedo left the tube, and in consequence the submerged 
room was flooded. Several hundred tons of water entered 
the compartment and submerged the ship’s bow about 3ft. 
This is rather more sinkage than the theory pf things allows 
for; on the other hand, there is, or was, an impression that 
the filling of this compartment would capsize the ship. This 
did not happen, and the water was pumped out by the ship’s 
own appliances without difficulty. But the incident suggests 
what might very well happen in action. 


THE torpedo gunboat Jason is to be re-boilered and re- 
engined. 


Tue reconstructed French battleship Requin, which has 
been fitted with Niclausse boilers, has so far done excellently 
on trial. 


Tur Toulon correspondent of Le Yacht, in describing the 
Russian battleship Peresviet makes the following remark in 
conclusion :—“ One may say of her, as of so many of our 
(French) vessels, ‘ What a splendid target !’” 


Tue reconstruction of the French battleship Indomptable, 
a sister to the Requin, is now completed, and she is shortly 
going out on trial. 


THE Russian destroyer Kefal has been launched at Havre. 








A Larce Stoxinc PLant.—We are asked by the makers— 
Graham, Morton and Co.—of the large boiler stoking plant which we 
described in our last issue to say that it was erected at the works of 
Wn. Beardmore and Co., under the supervision of Mr, J. R, Ross, 
the chief engineer of that company, who also designed it, 





Dec. 13, 1901 


THE ENGINEER 


609 





—7 





——— 
A NEW SYSTEM OF GUN DISPOSITION. 





ay engineers are not as a body associated with gunnery 
sition of guns, and though the Percy Scott gun 

riages, Which served us so well in the early stages of the 
i war in South Africa, seem to have owed a good deal of 
Meir origin to an assistant engineer, that officer can hardly 
be said to have trimmed his wings like a confrére in the 
French navy, Chief Engineer D. Méchain. ; Monsieur Méchain 
wants to reconstruct some or all of the French navy upon a 
eystem of his own, which, we may say at once, has certain very 
strong points where the rench navy is concerned. 
however, later; we will first proceed to describe the system, 
taking the arguments advanced for it by Monsieur Méchain 


Naval 
or the dispo 


as they come. 


Monsieur Méchain begins his plea by stating that in all the | 
; trouble far less about these things than in our designs. 


wes of the years the fixed problem is :—How to do the 


chan s : : : 
m damage to the enemy with a given weight of 


maximu 
artillery , x . 
armour essential. — This, of course, is a truism as regards fact, 
but at the same time it is an argument of which one hears 
little. The solution of the above problem, M. Méchain 
remarks, is now being found everywhere by putting two guns 
in a turret instead of one—as France did till recently. This 
gives more power for less weight, or for a given weight a great 
increase of power. But while this is done for the big pi 
go that all can bear on the broadside, smaller piece 
distributed on both sides, and so under normal cond 
combat certain guns are wasted. Asan example he takes the 
«Jozenge” ships of the French navy, such as the Marceau, 
Magenta, Bouvet, Massena, and so forth, which always waste 
one big gun, while that gun is quite as likely to be put out of 
action as those which are engaged. Substantially this is true 











































The suggested “Méchauv’’ syster 


VARIOUS SYSTEMS OF 


for all casemated ships, but in the latest types, with batteries 
instead of casemates—ships like the American vessel 
new big battleships or the Japanese Mikasa—it hardly obtains, 
unless a big armour-piercing projectile gets into the battery, 
and smashes everything. Off-side guns in such ships may 
therefore be regarded to some extent as a reserve ; b 
is no denying that they are useless at the psyc 
moment. To be logical, argues M. Méchain, the 
placed so that every gun can be directed on the enemy. 
Thus, and thus only, is best value to be obts for a given 
weight, and no one, of course, will refuse this postulate. 
From here onwards, M. Méchain’s proposition seems liable 
to fall foul of naval architects, gunnery men, and sailors 
generally. For his idea is to mount all the guns fore and aft 
in the axial line, somewhat after the De Champs system, 
which we illustrated some time since in THE ENGINFER— 
April 19th, 1901—the proposed new cruisers for the Swedish 
navy. Taking a ship such as the Charlemagne or Jéna, he 
leaves the big gun turrets where they now are, but, setting 
the masts more amidships, mounts a turret with a pair of 
quick-firers to fire over each big gun. He further proposes to 
cut away the deck fore and aft, so that below each big gun 


8, our 








turret a secondary turret, with a pair of quick-firers in it, can | : : 
| wheels and bogies, will have to be renewed. Although they 


be carried. 

Before discussing the obvious objections to this scheme we 
may state M. Méchain’s arguments. These are :—(1) The 
proposed ship carries four 12in. and eight 6:4in. She bears 
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_ and to protect that artillery with the minimum of | 








Bow 


But having recognised this, we think that we have recognised 
all that is to be said. Granted that the guns will rarely have 
to fire over each other, their doing so will be fatal. The blast 
of a pair of 12in, guns is inconceivably powerful and destruc- 
tive. Our own experience leads us to think that were the two 
fired together they might well tear the lower turret clean 
away, while the back fire would probably burn the man at the 
sights to death. In practice these three tiers of guns could 
only be worked from the top storey, and this would entail no 
end of difficulty, if it could be done at all, in battle. Only the 
very simplest things will survive the stress of battle. Even 
in British battleships during peaceful target practice a by no 
means unknown incident is for men at one gun to be disabled 


| more or less badly by the blast of another. If this sort of thing 


happens in peace, what will ‘interference’? mean in war ? 
And what is it going to mean in foreign ships where they 
Self- 
caused casualties are likely to be rife in the next naval war, 
and an imperative remedy will be structures to limit the arc 
of fire. For instance, in most or all of our Diadem class a 
heavy rail is fitted under the gun muzzle, curving in such 
fashion as will prevent deck fittings being blown away by the 
gun being unduly depressed when firing axially. In the 
future such devices will be increased to prevent interference, 
and the result of guns firing over others slightly in front of 
them will be the thing, above all others, that it is deemed 
necessary to stop. Consequently, pretty as M. Méchain’s 
scheme is on paper, pretty as it is in solving many difficulties 
peculiar to Freuch ships, we think it impracticable on the 
score of the blast. Ships so constructed would be particu- 
arly fitted—on paper—to fight more or less end-on, and 
firing end-on they would stand to have an enormous number 
of self-inflicted casualties. Indeed, we can conceive of few 














German “Kaiser” class. 


GUN DISPOSITION 








in 10ds of suicide than looking out of the 
sigh 100d of the lowest turret when the big guns over 
it were firing. The onward movement of the ship would 


drive a perfect ocean of blazing gas on to the unfortunate 


sighter. 








EGYPTIAN RAILWAY ADMINISTRATION—FALSE 
ECONOMY. 

We take the following paragraph from the Egyptian 
Gazette of November 4th last :-— 

Four first-class and four second-class corridor carriages, which 
arrived from Hungary this summer, are now running on the 
two mid-day expresses from Cairo and Alexandria. The wheels 
and bogies of these carriages are excellently made, but as an 
engineering specialist, who has had considerable experience on 
the Egyptian railways, remarked to us, ‘‘This is the only good 
thing about them, for the fittings are hopelessly inferior to 
English workmanship.” This is the truth, and it is much to be 
regretted that a policy of such false economy should have been 
followed, for the English tender for the construction of these 
corridor carriages was only a few pounds more. The result is that 
in two years’ time a!l the carriages, with the exception of the 


| have only been in use a few weeks the woodwork is already 


the whole of these upon either broadside, and has an uninter- | 


rupted end-on fire of two 12in. and four 6:4in. against the 
“paper” fire of the same value that normal battleships have. 
The economy of weight will allow for an essential increase in 
coal capacity, which, in French ships is very poor. Here, 
we may remark, the present Temperley-Miller experiments 
for coaling at sea come in; if they succeed, coal capacity will 
lose much of its value. 

\t present, says M. Méchain, we see ships with ex- 
tremities cut away for no apparent reason. He instances 
the Sardegna type, which he characterises as “superb sea- 
boats.” This—in view of what we know of our somewhat 
similar Admiral class—we find a little hard to believe. Low 
freeboard is all right for Italy, which has to fight in relatively 
mild waters, but for other nations a high bow seems essential 
to using guns in dirty weather. The proposed change would 
not, however, affect French ships to any great extent. As the 
diagrams indicate, the space for the lower turrets already 
exists below the big guns, and in German designs is actually 
80 utilised. The Sardegna, M. Méchain points out, could 
easily carry a turret below her big guns, while above them 
she actually carries a couple of 4°7in. quick-firers. As to the 
third storey guns, these, he says, being in the axial line, will 
not seriously affect stability, while they may be more than 
compensated for by the removal of superstructures amidships, 
where a huge space will be left for nothing but the crew. 
All this is open to objections which we refer to below; it is 
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also, particularly for the French navy, where magazines and | 


boilers are often unpleasantly near each other, open 
to praise, because, as the author of the scheme is careful 
to point out, the magazines are well isolated, free from 
steam pipes in them—and many French ships are in 
such condition—complicated refrigerating machinery to ward 
off risk of explosion will be no longer necessary, ventilation 
willbe more easily managed than now, and, finally, supervision 
of the magazines and hoists will be easier than now. All 
these are practical points, and they touch on acute difficulties 
of the French navy that are little known over here. 


| 
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cracking. In fact, the workmanship is shoddy and cheap to a 
degree. The carriages are divided into six seats, which is far 
too much in a hot country. The ventilation, however, is good. 
The corridors are very narrow, and with the habit prevailing 
in Egypt of carrying an extraordinary amount of portmanteaux 
and every conceivable sort of hand baggage in the passenger 
carriages, there is every likelihood that the narrow corridor will be 
quite impassable. Anybody, no matter how inexperienced, who 
compares these corridor carriages with the two saloons for the 
Board made by Brown, Marshall and Co., of Birmingham, will 
at once be struck with the vastly superior workmanship of the 
English-made cars, We are informed that these two saloons only 
cost about as much as two of the Hungarian corridor cars. 
Whatever induced the responsible authorities to go to Hungary 
to have these cars built, when the saloons for the Board, made 
in England, gave every satisfaction, we are at a loss to under- 
stand. Every English engineer to whom we have spoken on the 
subject is of the same opinion. It is to be hoped that in future 
a policy of false economy will not induce the officials to go to 
the Continent when they have their own experience to guide 
them in regard to the waste of money such a policy entails. 
The Board’s two English-made saloons have been in Egypt for 
nearly two years, and yet they look as spick-and-span as on the 
day they first came out. There is not a crack upon them, and 
the workmanship is perfection. Yet, with this excellent sample 
of what English workmanship can turn out, the English tenders 
were refused, and the orders went to Hungary. 








NAVAL ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty:—Fleet engineer: W. S. 
Stribling, to the Vivid, for service in Reserve. Staff engineer: W. 
T. Hocken, to the Vivid, for the Agamemnon. Chief engineers: 
W. F. Hinchcliff, to the Duke of Wellington, for the Nelson, and for 
supervision of the instruction of second-class stokers on commission ; 
T. W. Christian, to the Pegasus ; R. Collingwood, to the Hotspur, 
for Reserve at Bermuda; F. Hore, to the Vivid, for the Thames ; 
F. D, Thomsett, to the Australia; and J. T. Willoughby, to the 
Pembroke, for the Proserpine. Engineers: A. C. Darley, to the 
Duke of Wellington, for the Flying Fish, and to the Royal Oak, 
for the Pearl; and H. J. Meiklejohn, to the Vernon, for the 
aseur. The appointments of engineers S. Ham, to the Vivid, for 
the Seal, and the Royal Oak, for the Seal; and A, E, Atkins, to 
the Triumph, for the Bat, have been cancelled, 





THE METROPOLITAN RAILWAYS ARBITRATION. 


WE give below the text of the award of the Board of Trade. 
It is obvious that however great the merits of the Ganz 
system may be, the responsibility of recommending for adop- 
tion a new scheme on so large a scale was greater than the 
Arbitration Court cared to accept. 

If, as seems not improbable, the whole of the work will be 
carried out in this country, there will be the more reason to 
be satisfied with the award. 

AT THE BOARD OF TRADE. 

Whereas pursuant to Section 9 of the Metropolitan Dis- 
trict Railway Act 1901 the Board of Trade did by writing 
dated the 18th day of September 1901 appoint the Special 
Tribunal referred to in the said section to hear evidence and 
to report to the Board of Trade as to the system of electrical 
working which should be applied on the portions of the rail- 
ways of the Metropolitan District Railway Company and the 
Metropolitan Railway Company forming part of the Inner 
Circle Railway and also on the City Lines and Extension 
Railways of the two Companies. 

And whereas the said Tribunal so appointed has duly made 
its Report to the Board of Trade and the Board of Trade have 
considered the same. : 

Now therefore the Board of Trade in further pursuance of 
Section 9 of tl Act do hereby determine that the 
system of electrical working which shall be applied on the 
portions of each of the said Companies’ Railways forming 
part of the Inner Circle Railway and also on the City Lines 
and Extensions Railways of the said two Companies, shall be 
the system described in a statement dated the 5th September 
1901 signed by the Secretary of the Metropolitan District 
Railway Company and declared and submitted by the said 
Metropolitan District Railway Company as the system of 
electrical working which it desired to adopt and which 
system may be sho lescribed or referred to as the “ con- 
tinuous ” current system of el ic traction. 

Dated this 11th day of December 1901. 

(Signed) Francis J. S. Hopwoop, Secretary, 
Board of Trade. 
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SOCIETY OF ENGINEERS. 





THE forty-eighth annual general meeting of the Society of 
Engineers was held on December 9th at the offices of the Scciety, 
17, Victoria-street, Westminster. The chair was occupied by Mr. 
Charles Mason, president. The following gentlemen were duly 
elected by ballot, as the council and officers for 1902, viz. :—As 
president, Mr. Percy Griffith ; as vice-presidents, Messrs. James 
Patten Barber, David Butler Butler, and Nicholas James West ; 
as ordinary members of council, Messrs. Joseph Bernays, G. A. 
Pryce Cu , G. A. Goodwin, W. H. Holttum, R. St. George 
Moore, I herley-Price, Joseph W. Wilson and Maurice 
Wilson ; a nd treasurer, Mr. George Bert; as hon. 
auditor, Mr. Sz Wood, F.C.A. 

During the scrutiny the president addressed the meeting, bring- 
ing before the members the salient points of the work of the past 
year. He referred to and commented.upon the papers which had 
been read, and announced that the following premiums had been 
awarded by the Council for papers read during the past session, 
viz, :—The president’s gold medal to Mr. H. Alfred Roechling for 
his paper on ‘‘The Sewage Question during the Last Century ;” 
the Bessemer premium of books to Mr. Roger G. Hetherington 
for his paper on ‘‘The Main Drainage of Ilford ;” a Society’s 
premium of books to Mr. Arthur T. Allen for his paper on ‘‘ Con- 
crete Subways for Underground Pipes;” a Society’s premium of 
books to Mr. Sydney A. Hollis for his paper on “‘ Preliminary In- 
vestigations for Water Supply,” and a Society’s premium of books 
to Mr. J. Freebairn Stow for his paper on “ Irrigation Works in 
South Africa.” 

A vote of thanks was accorded to the scrutineers, and the pro- 
ceedings terminated by a vote of thanks to the president, council, 
and officers for 1901, which was duly acknowledged. 

















CuarpPy’s MeTHop oF TesTiINc MEeTaLs.—Among the various 
methods proposed for supplying deficiency in the informa- 
tion afforded by tensile tests, tests on nicked or notched bars 
now appear to find the most favour, as they bring out the 
good or bad qualities of which the usual tests give no indica- 
tion, while completing to advantage the information afforded 
by them. In some tests carried out by M. Charpy, chief 
engineer at the Saint Jacques Ironworks, Montlucon, and the 
results of which he communicated to the Société des Ingénieurs 
Civils de France, three series of bars, all identical as regards their 
chemical composition, were taken from one and the same portion 
of a steel ingot, and each was subjected to special thermic treat- 
ment, followed by the ordinary tension, compression, and impact 
tests, which afforded quite different results from those yielded by 
similar but nicked bars. While the utility of carrying out tests 
with nicked bars is no longer called in question, the only difficulty 
—that connected with a definition of the nick—which might 
occur in practice may, observes M. A. Dutreux in the Genie Civil, 
be entirely got over by adopting a nick of rounded form, the other 
circumstances of the test, especially the dimensions of the bars 
themselves, being of less importance. M. A. Pourcel, however, 
remarks in the same publication that M. Charpy’s method, 
although constituting a valuable contribution towards solution of 
the problem, does not appear to satisfy the conditions formulated 
by the International Association as to the methods of testing 
materials for determining the homogenity of iron and steel with 
the object of eventually employing such method for the reception 
of these metals. 


CIVIL AND MECHANICAL ENGINEERS’ SocrETY.—A well-attended 
meeting of this Society was held in the new meeting-room at 
St. Ermin’s Hotel, Westminster, $.W., on Thursday, the 5th inst., 
whenan excellent paper wasread on ‘‘ The Geometric Interpretation of 
Photographs as applied to Surveying and other Purposes,” by Mr. 
J. Bridges Lee, M.A. The paper was illustrated by a number of 
excellent lantern slides, and the method of reducing these in 
practical work was lucidly explained. One of Mr. Bridges Lee’s 
instruments, as manufactured by MM. Casella, wasalso exhibited and 
explained. Professor Henrici stated that he had been greatly 
interested in and pleased by the paper, and mentioned a number of 
countries and places where photographic surveying had been adopted 
practically and with great success. Healsostated that it wasa point 
considerably in favour of photographic surveying being much more 
largely adopted, that there was so very little geometry necessary 
for its practical application. Professor R. H. Smith also expressed 
the great pleasure which he had experienced in listening to the 
paper, and suggested that instead of two views being taken at two 
stations in a horizontal plane, two might be taken with the instru- 
ment at two different levels of about 5ft. to 10ft. difference at the 
same stations. Mr. E. Ault gave some particulars of his experience 
some years ago in surveying in India, and regretted that he had 
then not had Mr. Bridges Lee’s instrument. Colonel Tennant 
described the lines on which he was working a few years ago in 
order to produce a similar instrument, but he very frankly and 
modestly stated that the instrument which was exhibited at the 
meeting was much superior to his own, though, considering the 
roughness of the workmanship in the latter, the accuracy of the 
results obtained with it was very remarkable, 
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| of this class. Several other vessels of the same type had 


THE DIRECTOR OF NAVAL CONSTRUCTION, | immediately followed her, and when Mr. Watts took 


| charge at Elswick there were three such vessels in various | 


F -. nyt ees cog Psp by i ape | stages, which had been designed by his predecessor, two 
Navel ‘Construction lacing Sir W i White, K.C.B., | of them, the Naniwa Kan and Takachiho Kan, which had 
F.RS i Dag i is lesattte: mihi filling the post | been built for the Japanese Government, were in the 
for sixteen years. It is an interesting coincidence that | water and fast approaching completion, the third vessel, 
when Sir William, then Mr. White, left Elswick for the | ~ —— gs still on pas — All bt ae ae 
Admiralty, Mr. Watts left the Admiralty for Elswick. |} porizons d ry : " = the sg . 84 
Thus another interchange has taken place. The Director | bse P gp th to = yer — ; yey a 
of Naval Construction holds a position which is hardly | b — ome i“ th “ Sie ss With the Lae 1 : ii 
second in importance to that of a European Sovereign or | °™ cng . “<te a a a oe ; hw 
an English Prime Minister. The fact is not obvious at | pn Pi Ry ae -S erem ee ee ° 


first sight. It is none the less certainly true. Great | 
In the Piemonte, of 2500 tons displacement, built in 


Britain is dependent on her sea power for peace, pros- 
perity, and prestige. But her sea power is very largely | 1887, Mr. Watts adopted for the first time four-cylinder 


a question of ships of war, and what these shall and shall | quadruple engines of the vertical type, of 12,000 horse- 
not be is determined by the Director of Naval Construc- | power, and obtained a speed of 22 knots. The engines 
tion for the time being. It is admitted on all hands that | were so well balanced, that there was practically no 
two men have profoundly influenced the development of | vibration. Mr. Watts’ paper, read at the Institution of 
the fighting ship. The first of these is Sir W. White. | Naval Architects in 1889, describing the performance of 
His genius and his talents have, in a very great degree, | this vessel, attracted a good deal of attention at the 
revolutionised the whole design and system of construc- | time. Since this date, engines of this type have been 





—————= 
THE SMITHFIELD SHOW. 


Tue one hundred-and-third show under the or 
ofthe Smithfield Club was opened under most favourab] 
conditions at the Agricultural Hall, Islington, on Tuesd, : 
last. When the doors close to-night—I'riday—it wit 
probably be found that no more successful exhibition h 
previously been held, thanks largely to the presence me 
the King and Pcince of Wales on the first day, and lena 
able weather during the whole period. The implement 
section compures creditably with those of the previoy 
shows, only one important firm, as far as we could a 
being an absentee. The number of exhibits is about the 
same as usual, but the new implements are fewer than 
ever. 

Amongst implements pure and simple may be seen 
one or two improved appliances. For instance, amon 
ploughs we noticed two machines which are new to the 
Smithfield shows. One exhibited by the firm of 
R. Hornsby and Sons, Limited, Grantham, and called the 
‘“‘ New Century,” is extremely simple and sound in cop. 
struction. The beam is formed out of a single steel tube 
| combining strength, rigidity, and lightness with dura. 
| bility. The design and shape of the arched beam and 


| 





SANisation 





tion of warships, and this is true, not only of the ships of 
our own Navy, but of those of foreign nations. Mr. 
Watts at Elswick, proceeding on 
somewhat different lines, and 
adapting himself to other condi- 
tions, has turned out some of the 
most powerful fighting ships in 
the world. He is not one of those 
who speak or write much. But 
proceeding silently and steadily, 
he has made his influence so much 
felt, that the appointment of any 
other man to discharge the duties 
so ably performed by Sir W. H. 
White was simply impossible. 
Mr. Watts holds opinions differing 
in certain respects in matters of 
detail from those held by his 
predecessor; but there is no more 
divergence of opinion than may at 
apy time be met with between the 
views of two exceptionally able 
men, dealing with a subject of 
great complexity, about which 
they both know all that can be 
known. No doubt if Sir W. White 
could have borne the stress, and 
he had remained in office, he would 
have improved on his past efforts. 
In the same way, and for the same 
reasons, his successor will proceed 
to give Great Britain better and 
more powerful ships than even 
those she now possesses. It is 
much to be regretted that the loss 
of the Cobra has been mentioned 
in the daily Press as detracting 
from Mr. Watts’ reputation. The 
last word has probably not been 
heard on this subject; and com- 
ment of the kind is unjustified by 
any knowledge of the facts pos- 
sessed by those who criticise. 

Mr. Philip Watts received his 
professional education in the 
Service, entering Portsmouth Dock- 
yard in 1862 as an apprentice. He 
underwent what was then known 
us the superior course of training, 
under Mr. Craddock, the master 
shipwright of that yard. He was 
sent as an Admiralty pupil to the 
Royal School of Naval Architecture 
and Marine Engineering, and on 
leaving it in 1870 he obtained the 
diploma of Fellow of the School. 
For several years afterwards he 
was associated with the late Mr. 
William Froude, F.R.S., in the 
important experimental work which 
he had taken up for the Admiralty, 
with a view to ascertaining the 
resistances of ships, and the best forms for ships, and 
settling kindred questions. 
the staff at the Admiralty, where he continued for 
thirteen years, employed on the design of ships for the 
Royal Navy. 

When Sir William White was appointed Director of 
Naval Construction in 1885, in succession to Sir Nathaniel 
Barnaby, Mr. Watts was chosen by Sir W. G. Armstrong, 


Whitworth and Co., Limited, to occupy the post of naval | 


architect and director of Elswick Shipyard, vacated by 
Sir William White, and he has held that position down 
to the present time. 


During his stay at Elswick a very large number of | 
warships of all classes has been built by him for foreign | 


Governments, and a considerable number for our own 
Government. Amongst the latter may be mentioned the 
ill-fated Victoria; the protected cruisers Katoomba, 
Mildura, and Wallaroo (destined for service in Australia) ; 


the cruisers Sirius and Spartan, and the Pactolus; the | 
composite gunboats Rattler and Wasp; the gunboats | 


Plassey and Assaye, and the Boomerang and Karrakatta ; 
the torpedo boat destroyers Swordfish and Spitfire ; and 
the ill-fated Cobra. At the present time the first-class 
cruiser Lancaster is in course of construction. 





In 1872 he was placed on | 


| adopted in many war vessels, and in many merchant 

vessels, with very satisfactory results, and they have | body provide ample clearance, while the tubular 
beam should prevent wobbling 
the share and coulter always 
remaining in alignment. This 
implement can be fitted with 
shares and breasts for any descrip. 
tion of work. Another plough 
which ought to appeal to Kentish 
farmers, is that shown by Ran. 
somes, Sims and Jefteries, Limited, 
This implement is called the new 
Kent turnwrest plough, and is 
made like the old turnwrest with a 
buck and point, and “rists” or 
breasts, of Kentish pattern, and, it 
is claimed, turns a true Kentish 
furrow. Unlike the old plough, in 
which the rest is taken off at each 
turn of the implement at the head. 
lands, this new plough is fitted 
with two rests which slide to right 
and left as required, without the 
man having to leave the handles, 
The wheel gear is of improved 
kind ; each wheel forms an alter- 
nate “land” or “furrow” wheel, 
and when both wheels are down 
they are on the same level as the 
bottom of the plough point, and 
this latter therefore is entirely 
clear of the ground. This arrange. 
ment allows of the plough being 
turned at the headlands with the 
greatest ease, no lifting being 
necessary as in the old wooden 
plough, the hardest work being 
saved to the man, and economy in 
time effected in the ploughing. 
Only two horses and a man are 
required to manipulate this imple- 
ment. 

Bamford and Sons, of Uttoxeter, 
show a new type of harvesting 
machine called the Lion swath 
turner and windrower. This im- 
plement has two sets of revolving 
tines arranged in a novel manner 
so as to be capable of operating 
on two swaths of grass at the same 
time, and are easily altered in height 
and width to suit any require- 
ments. 

Of traction and agricultural en- 
gines and road locomotives there 
is a striking display, and the ex- 
cellence of finish and workmanship 
shown all round is highly credit- 
able. Amongst the exhibitors in 
this branch of the implement sec- 
tion are :—William Allchin, Limi- 


PHILIP WATTS, F.R.8. 


ted,~of Northampton; Aveling 

been adopted in all of the cruisers since built by the; and Porter, Limited, R@@hester; Charles burrell and 
Elswick firm. Sons, Limited, Thetford; Clayton and Shuttle- 
Following the Piemonte came the 25 de Mayo, 9th de | worth, Limited, Lincoln; William Foster and Co., 
Julio, and the Buenos Aires for the Argentine Republic; | Limited, Lincoln; John Fowler and Co., Limited, 
the Yoshino and the Takasago for the Japanese Govern- | Leeds; Richard Garrett and Sons, Limited, Leis- 
ment; the Blanco Encalada and Ministro Zenteno for| ton; Richard Hornsby and Sons, Limited, Grant- 


ham; Marshall, Sons and Co., Limited, Gainsborough ; 


the Chilian Government; the Barrozo and Amazonas for 
tansomes, Sims and Jefferies, Limited, Ipswich; 


the Brazilian Government; the Hai Chi and Hai Tien 
for the Chinese Government; the Don Carlos for the | Ruston, Proctor and Co., Limited, Lincoln; W. Tasker 
Portuguese Government; and the Albany for the United | and Sons, Limited, Andover; Wallis and Steevens, 
| States Government. These, and a number of similar | Limited, Basingstoke; the Wantage Engineering Com- 
vessels, were all second-class cruisers of speeds varying | pany, Limited, and Brown and May, Limited, Devizes. 
from 22 to 24 knots. | On the stand of William Foster and Co., Limited, Lin- 

Amongst the first-class cruisers built by the firm, may | coln, were also shown two high-speed electric light 
be mentioned the Esmeralda and the O’Higgins, built for | engines fitted with shaft governors. In the design of 
| the Chilian Government; the Asama, Tokiwa, Idzumo, | these engines attention has been especially given to pro- 
and Iwate, built for the Japanese Government; and | viding ample bearing surface, rigidity, and efficient 
other vessels. 30 brake horse-power. The stand of E. R. and F. Turner, 

Of armour-clads which have been built by the firm, | Limited, Ipswich, comprised portable and fixed horizon- 
| may be mentioned the Yashima and Hatsuse for the | tal engines, grinding mills, and crushers. The Inkoos 


| Japanese Government, the former of 12,500 tons dis- | mill, for grinding wheat and all kinds of grain and seeds, 
| placement, and the latter of 15,000 tons displacement; | is now being made in a small size with plates Sin. 
| and the Harald Haarfager and Tordenskjold, the Norge | diameter, and intended for driving by horse gear. For 
| and Eidsvola, small coast defence armour-clads, for the | this purpose speeding-up gear is fitted in the frame of 





Of the vessels built for foreign Governments the most | Norwegian Government. 
remarkable, and those in connection with which the; It will be seen that Mr. Watts has had an enormous 
Elswick firm has obtained a world-wide and well-deserved | experience, and being as he is in the prime of life, it is 
reputation, have been of the protected cruiser class. The | beyond question that he is eminently qualified to serve 
Elswick firm had devoted much attention to this class of 
vessel before the arrival of Mr. Watts. They had built the 
Esmeralda in 1883-4, practically the first important vessel 





depends. 





| the mill, making a compact and simple arrangement. 
| There is the usual display of oil engines, fixed and port- 
| able, the exhibitors including Crossley Brothers, Limited ; 
| Allen and Barker, Limited ; Campbell Gas Engine Com- 


the best interests of the country, and develop to the full | pany, Limited; Fielding and Platt, Limited; Richard 
that naval strength on which the life of the nation | Hornsby and Sons, Limited; J. and F. Howard ; [us- 
'ton, Proctor and Co., Limited ; and C. F. Wilson and Co. 
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ELECTRIC WINDING GEAR, HECKMONDWIKE COLLIERIES 


ERNEST SCOTT AND MOUNTAIN, LIMITED, NEWCASTLE-ON-TYNE, ENGINEERS 
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ELECTRIC WINDING GEAR. | 
| therefore, will be subjected to the greatest heat, but since 


Tue illustration above represents an electric winding gear | they are of copper, it is claimed by the inventor that they | 














correct, have become steam. The copper plates at this point, 


which has just been supplied by Ernest Scott and Mountain, } will not be damaged. 


Limited, of Newcastle-on-Tyne, to the Heckmondwike | 
Collieries, for winding from a staple about 100 yards deep. 


The winding gear consists of a four-pole open-type electric | taken certain readings in connection with it. 


motor capable of working up to 50 effective horse-power at | 
a speed of about 600 revolutions per minute. At the end of 
the motor shaft an automatic electric brake is fitted, which | 
sustains the load immediately the current is switched off, | 
the coils of the electro-magnet being in circuit with the | 
armature of the motor. Immediately the current is switched | 
onto the motor the armature is attracted by the electro- 
magnet and releases the brake wheel. The motor drives | 
through a train of gearing—the first-motion pinion being | 
forged steel, machine-cut—into a machine-cut cast iron spur | 
wheel, which is supported by a countershaft on which a 
pinion is carried, gearing into a spur wheel on the drum 
shaft. The drum is 3ft. 6in. diameter by 2ft. wide, lagged 
with elm, with cast iron sides. A brake strap is fitted on 
one side, and is controlled by the attendant. The electric 
motor on the winding gear is controlled by a liquid reversing 
and regulating switch. An indicator is provided, which 
shows the position of the cages in the shaft; this is driven 
by machine-cut wheels from the shaft. 


the staple. 


The whole gearing | 
is mounted upon a cast iron bed-plate made in sections for | 
convenience in getting it down the pit and into position by 


The dynamo supplying current to the winding gear is by | 


the same makers. It is of the multipolar type, and gives an 
output of 50 kilowatts maximum, and is driven at bank by 


a horizontal engine, the current being taken through cables, | 


1030 yards in length, down to the winding gear motor. 








A NOVEL STEAM GENERATOR. 





THE accompanying engraving represents a sectional view 
of a type of steam generator which is the invention of Mr. 
Henry Braby, of Ayr, North Queensland. One of these 


generators was on view at Glasgow during the latter part of | 


the Exhibition. 
features. 


in between the tube holes so as to increase the surface ex- 
posed to the heated gases. The ends of the holes are con- 
nected by means of semicircular bends, so as to form a 
continuous tube from end to end. The gases from the fire 
pass underneath the lower plate; above it and under the 
upper plate; above the upper plate and below the cast iron 
top, in which are cored holes similar to those in the copper 
plates. These holes are likewise joined by means of bends in 
like manner to that already described. 

The water is fed by means of a small steam pump into the 
tubes in the cast iron top at the right-hand top corner. Here 
the tubes are subject to a certain amount of heat by reason 
of the gases, which, however, have lost considerably in heat 
during their passage past the copper plates. The water, how- 
ever, by the time it has travelled to the far end has become 
fairly hot, and it is usually sought to so design the generator 
that when it reaches this point it is nearly ready to turn 
into steam; certainly it will have reached a temperature of 
212 deg. Fah. This top portion is regarded by the inventor 
more as a feed-water heater than as an integral part of the 
generator proper. Moreover, it is stated that this construc- 
tion prevents the T shaped covering girders from getting out 
of shape through the heat. Passing from these tubes, the 
Water is led backwards and forwards, threading its way to the 
end of the upper copper plates and back through the bottom 
plates till it reaches the left-hand end, where there is a con- 
nection to the receiver, or equaliser, as the inventor calls it, 
shown immediately over the outlet. Long before the water 


As will be seen, it represents several novel | 
The generator tubes proper consist of holes in | 
copper plates, or blocks, the undersides of which are recessed | 





has reached this point it should, if the rate of feed has been 


We have seen a boiler of this type at work, but it was 
smaller than that shown in our engraving. We have also 
Inasmuch as 
our inspection only lasted some two hours, and the boiler had 
steam raised in it from the cold during that period, the 
readings of coal consumption cannot be taken as being of any 
great value, and we propose only to mention the amount of 
water which was evaporated. The steam pressure worked at 
was about 1121b. There were means of determining the time 


| taken toevaporate a known quantity of water, and it was found 


that, taken as an average, the rate of evaporation was 516 lb. of 
water per hour for the whole boiler. There were, so we were 


informed, 20 square feet of heating surface, so that the | 


As regards the actual construction of the generator, the 
only thing that calls for special mention is the form of the 
copper generator blocks, as they are called. These are shown 
in section in the drawing. In the plant which we examined 
each block was 2ft. 6in. long, by 2ft. wide, and 3in. thick. 
| The waterways were bored out of thesolid metal. The casing 

was a combination of cast iron plates and girders. The follow- 
ing claims for his generator are made by the inventor, in 
addition to those already mentioned :—It occupies small 
space for its power—about one-tenth that of a multitubular 
boiler of equal power ; its weight is only one-fourth that of a 
multitubular boiler of equal power when filled ; it cannot be 
exploded, as there is no large storage of water under pressure, 
and priming is impossible; it is self-cleaning by reason of 
the rate of circulation of the water through the waterways; 


| its life is practically unlimited; steam may be very rapidly 


raised, not more than ten minutes being required for a steam 


(or 
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THE BRABY STEAM GENERATOR 


rate of evaporation was 25°81b. of water per square foot of 
heating surface. If the first few readings which we took were 
omitted, the result would be much higher than this, as the 
rate of evaporation nearly continuously improved as the 
whole generator got hotter. The best reading we obtained 
was at the rate of 7131b. per hour for the whole boiler, or 
35°61b. of water per square foot of heating surface. The 
grate area of this boiler was four square feet, so that, at this 
latter reading, 178lb. of water were being evaporated for 
each square foot of grate area. The temperature of the water 
used was about 62°5 deg. Fahrenheit. There was a jet of 
steam, evidently quite small, turned up the chimney to assist 
the fire. The amount of coal used to evaporate the water 
was high, that is to say, that the number of pounds of water 
evaporated by the combustion of 1b. of coal was compara- 
tively small. This may have been due to the fact that the 
test was begun with a cold boiler, since the inventor claims 
that actually his boiler is very economical in fuel. Moreover, 
it is put forward that so small a boiler as that which we saw 
cannot be taken as suitable for making tests as to fuel 
consumption. 


generator of 100 horse-power and over. We are unable, of 
course, to express any opinion as to these claims, owing to 
our not having had sufficient experience of the plant. 








GLascow UnIversIty ENGINEERING SocieTy.—A meetirg of the 
Society was held on Thursday, 5th inst., Mr. Bamford occupying 
the chair. A paper was read by Thos. Ewan, Esq., Ph.D., on the 
“ Utilisation of Electricity in Chemical Manufacture.” Beginning 
with the electric refining of copper and the manufacture of 
aluminium, he went on to the processes of obtaining caustic soda 
from common salt. In conclusion, he described the manufac- 
ture of carborundum, and the preparation of calcium carbide. 
In the discussion which followed, Dr. Anderson, Dr. Gray, Mr. 
Christison, Dr. Henderson, and several others took part. On 
Saturday morning more than fifty members, including Dr. Barr, 
visited the works of D. Rowan and Co., Elliot-street. Messrs. 
Rowan, Creighton, and Riddell conducted the parties round all the 
different departments for boiler and machine construction. The 
splendid arrangement of the shops, and the systematic manner in 
which the work is carried out, are of special interest to those 





studying economic and speedy production. 
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LETTERS TO THE EDITOR. 
(We do not hold ourselves. responsible for the opinions 0) our 
correspondents. ) 





ON RECENT PRACTICE IN LOCOMOTIVE ENGINEERING IN 
ENGLAND AND IN OTHER COUNTRIES, 

Sin,—Much has been written lately about the recent invasion 
of England and of other countries by American locomotives, and 
although the immediate cause of the event has been ascribed 
both by English and French railway companies to the inability of 
native builders to supply their wants in reasonable time, a some- 
what sharp debate on the relative merits of American engines com- 
pared with those of other countries has taken place in the columns 
of your journal, which I, with many others, no doubt, have followed 
with great interest, and during which I have quite naturally 
been reminded of the following words which were spoken to me 
many years ago on a similar occasion by my late master, Mr. 
Charles Beyer, whose name has been mentioned in the course of 
it: ‘‘ Birckel, Birckel, I tell you truth alone will stand.” 

The principle which underlies these words is, I believe, not to be 
controverted, and if that beso we may rest assured that whatever 
is truly “‘good” in American locomotives will remain, and the rest 
will disappear. 

The criticisms of Mr, Rous-Marten have been replied to in a 
masterly manner by ‘‘ A Locomotive Engineer ”—an English one I 
suppose—and I believe that reply must have had the approval of 
most ‘‘ railway engineers,” save as to the question of the possible 
economic value of cylinder capacity relatively to heating surface, 
to which, perhaps, he does not attach the importance which it 
deserves. 

I therefore shall leave the American locomotive, considered in 
its details, in the hands of that inexorable judge ‘‘ Time,” and 
proceed to examine how the locomotive engine, considered as a 
source and a dispenser of power for hauling railway trains, has 
been treated in England and in other countries during the space of 
the last fifteen or twenty years. 

Oa casting a glance upon English practice during the period 
mentioned I find that as regards steaming power the English loco- 
motive has remained almost stationary up to an extremely recent 
date, heating surface having rarely exceeded 1300 square feet, and 
grate surface having rarely attained 17 square feet ; but as regards 
adhesive power a move backwards has even been made with high- 
speed engines, in which coupled axles, affording from 30 to 31 tons 
of adhesive weight, have been abandoned in favour of single 
drivers affording only 20 tons of adhesive weight, which the most 
liberal locomotive superintendent must admit to be too great, even 
for the heaviest rail that has yet been laid down. Even the 
Midland Company, whose lines cross the backbone of England in 
Derbyshire and in Westmoreland, has astonished the railway world 
with a ‘‘standard ” high-speed engine of this class, 

During the same period of time, and at any rate as faras ten 
years back, engines were put into service in America, in France, 
and elsewhere, whose steaming capacity, measured by their 
heating surfaces, and their grate areas, was considerably in advance 
of that of English engines, heating surfaces attaining 1600 square 
feet, and grate areas 26 square feet, while adhesive power crept up 
to 33 tons for four-wheeled coupled engines, which soon were 
followed by engines having 2220 square feet of heating surface, 
27 square feet of grate, and 35 tons of adhesive weight. 

I admit that, as regards steaming capacity, the high quality of 
the coal burnt on English engines permitted them to perform more 
work per square foot of grate area than could be done with similar 
engines in America or in France with the quality of coal generally 
burnt in these countries on locomotive engines ; yet I believe that, 
in consequence of the great care with which the service of the 
running department is conducted on French railways, a pound of 
coal evaporates as much water on French railways as it does on 
English ones. The conclusion to be drawn from the foregoing 
statement is that for some ten years or more English engines have 
been less powerful than French and, probably, American engines. 
This state of matters undoubtedly has been possible, simply 
because the railway traffic in England was carried on with lighter 
but more frequent trains than in America or in France. 

Within the space of the last two years, however, a decided step 
in advance has been made in England in the increase of engine 
power, for, according to publications which have appeared in your 
own journal, I find that the South-Eastern and Chatham Railway 
have within that period put into service a four-wheel coupled 
express engine, having 1500 square feet of heating surface, 20 
square feet of grate surface, and 274 tons of adhesive weight ; that 
the Great Western Railway has put into service a four-wheel 
coupled express engine having 1663 square feet of heating surface, 
21°45 square feet of grate area, and a tractive force of 16,952 lb., 
which implies an adhesive weight of no less than 31 tons ; and the 
North-Eastern Railway, finally, has put into service a six-wheel 
coupled engine, with 1/69 square feet of heating surface, 23 square 
feet of grate area, and nearly 52 tons of adhesive weight. This 
engine is doing the service of the Scotch express trains, and the 
diameter of its wheels is practically the same—6ft. 8in.—as that of 
the engines previously mentioned. 

The steaming power of these engines is not equal yet to that of 
the latest engines put into service either in France or in America, 
but a bold step in advance has been made in the last-mentioned 
engine, designed for a very high-speed service, in fitting it with a 
third pair of coupled wheels of 6ft. 8in. diameter. 

When Mr. Webb startled the railway world with his three-cylin- 
dered compound engine, one of his arguments—if not the principal 
one—in favour of an engine having two distinct motors working on 
two separate axles was that the arrangement suppressed the 
coupling-rod. At the period of time here referred to, Mr. Webb 
was as yet a young locomotive superintendent; nevertheless, it is 
quite possible that personal experience had taught him that 
coupling-rods, though useful, were not without presenting some 
serious evils, especially in express engines, where they act as a 
brake, which prevents the engine running. 

Mr. Webb’s idea about coupling-rods was not confined to himself 
alone, for, speaking on this subject about that time with the late 
Mr. Richard Peacock, who has been one of the pioneer engine 
drivers of England, and who had had good occasion to gain some 
practical experience on the subject on the Manchester, Sheffield, 
and Lincolnshire Railway, he told me that ‘ the internal resistances 
of the engine are proportional to the number of its coupling-rods.” 

This statement, which was based on practical observation, admits, 
I believe, of mathematical demonstration, but a tangible proof of 
its correctness, and of the real value of Mr. Webb’s innovation, is 
given by the fact that just about that time the Great Northern 
Company, and soon afterwards the Midland Company, made a 
move backwards, and returned to the single driver engine for 
the service of their high-speed trains. 

The action of the coupling-rod, however, is not confined to its 
untoward influence on the speed of the engine, but it entails also 
considerable fatigue on the frames, and the stress which it throws 
upon them are such as to cause their destruction in an unreasonably 
short time, being, on this sole account, a source of considerable 
expense inrepairs. Within the circle of my personal observations, 
the experience bas been that no possible strengthening of the 
framework has been able to prevent that destruction, even with 
four-coupled wheels only, and especially in the case of outside- 
cylinder engines, Looked at from this point of view alone, there- 
fore, and without taking into consideration the possible though 
eee gain which may be derived from double expansion, 
Mr. Webb’s move was one in the right direction. 

The three-cylindered arrangement of double expansion, however, 
has this defect, that if the high-pressure motor breaks down, the 
low-pressure motor working on a single crank, and the engine 
having no coupling-rods, the train is doomed to stick fast on the 
toad, an event which is always attended with some danger, and, 
therefore, to be avoided by all means, The possibility of such an 





occurrence was sufficient, in countries where help is not so near at 
hand as it is in England, to prevent locomotive superintendents 
adopting it, and on this very account I have never been able to 
understand why Mr. Webb, who had included the four-cylindered 
arrangement in his original patent, had never given it a serious 
trial until comparatively recently. Possibly, if the London and 
North-Western réseau had been located in Russia, in France, or in 
the United States, the conditions in which he would have found 
himself with regard to train service, and shop or running-shed 
accommodation, might have made him turn his mind to it in real 
earnest, and, I venture to say, with some advantage to himself and 
to the railway world in general. 

Mr. Worsdell’s two-cylindered compound engine has died its 
natural death in England as soon as the initiator of that arrange- 
ment had disappeared from the railway stage ; this arrangement 
never attempted to do away with the coupling-rod, and it is quite 
clear that the opinions of the two Worsdells about this important 
element in the locomotive engine are not the same as that held by 
their seniors in locomotive practice; so much so, that, as has 
already been mentioned higher up, Mr. Worsdell the younger has 
put into service somewhat recently a very powerful express engine, 
with six coupled wheels, 6ft. 8in. in diameter, to haul trains 
generally supposed to attain the highest speeds of railway trains in 
England, 

The circumstance deserves special notice, because Mr. Worsdell’s 
colleague of the North British Railway has put into service a few 
years ago a four-cylindered non-compound engine, with the special 
object of dividing the mechanical work to be performed between 
two axles without the intervention of coupling-rods, a fact which 
shows that Mr. Webb’s ideas about the coupling-rod had been paid 
attention to beyond the limits of the London and North-Western 
Railway. 

Here I think I may be permitted to say that if the four- 
cylindered arrangement is found to be useful for preventing over- 
strain to the frame and motion work, everything speaks in favour 
of the four-cylindered compound arrangement. 

It is remarkable, however, that whilst compounding locomotives 
has found no favour in England, the four-cylindered compound 
engine has now decidedly established its superiority in France, 
where it enjoys at the present day the decided favour of, at any 
rate, four of the six great railway companies of that country. At 
the same time I am informed that it is gaining favour in Germany, 
where the Worsdell-Von Borries system has been adopted within 
the sphere of Mr. Von Borries’ direct influence only. 

This result is attributable, on the one hand, to the manner in 
which the constructive question has been treated by the chief 
engineer of the locomotive department of Koechlin’s works at 
Mulhouse, and, on the other hand, to q fair trial, covering the 
space of several years, which the Northern Railway Company of 
France has given the first engine of that type which it has put 
into service. To save English amour propre, let me state that the 
engineer above mentioned is a Cockney by birth, and has, more- 
over, ‘‘a wee drap”’ of Scotch blood in his veins. 

I ought to state that the coupling-rod has been applied again to 
these engines, the greater part of which are four-wheel coupled, 
but it will easily be seen that this rod has to do little work beyond 
preventing one of the motor systems from overrunning the other, 
=< in other words, to compel them to keep time one with the 
other, 

Up to now the four-cylindered compound engines with three 
coupled axles, which had been built, had wheels of 5ft. 9in. dia- 
meter only ; but one of the companies is about to make two engines 
with wheels of 6ft. 10in. diameter, and it will be interesting, in 
due time, to compare their work and their behaviour with that of 
Mr. Worsdell’s two-cylindered non-compound engines. 

Here, again, I am reminded of Mr. Beyer’s typic sentence, 
‘Truth alone will stand,” J. J, BIRCKEL, 

Paris, December 9th. 





AMERICAN VU. BRITISH AUTOMATIC APPLIANCES, 

Str,—In my letter on the above subject, which appeared in THE 
ENGINEER in January of this year, I made it clear from the ad- 
missions of Americans themselves that in, at least, the great 
industries of which I had personal knowledge, Britain was, in the 
use of labour-saving appliances, easily ahead, and America only a 
respectable second. In a letter you published in THE ENGINEER 
on the 29th ultimo I believe I furnished details to show that 
British manufacturers of crude iron were much astern in the use 
of labour-saving machinery, compared with the adoption of 
mechanical manipulators of materials at American ironworks. I 
hope I also succeeded in showing this was not due to the lack of 
inventive and constructive ability on the part of British manu- 
facturing engineers to design and supply automatic appliances to 
ensure economies in manufacturing processes, at least al to the 
saving in hand labour accomplished by the much-belauded 
machinery in use at American ironworks, but solely owing to the 
regrettable dilatoriness of British users of machinery toavail them- 
selves of the unemployed skill, initiative, and resource of British 
mechanical engineers. The free advertising of so-called American 
inventions (?) in hundreds of British newspapers has been thegreatest 
injury to British trade during the last twenty years, and not, as 
alleged, the prolific inventiveness of Americans and their assumed 
greatercapacity over British engineers, to install w — 
muscle—dispensing apparatus where ‘‘ regiments c 
without automatic machinery are necessary. In the thousands of 
articles, leaders, and letters which have appeared in the British 
newspapers on American skill 18 British brainlessness, the vast 
majority of the writers have tacitly premised :— 

(1) American mechanical engineers are much more proli 
ventors, and far more resourceful designers of machinery th 
longer experienced and much more highly-educated 
mechanical engineers. 

(2) Therefore—so these ill-informed British or 
American writers assume—American manufacturers h 
command locally automatic appliances not obtains 
British manufacturers, 

(3) So the expansion of the foreign trade of America and the 
alleged oo of British trade is accounted for. 

(4) Q.E.D. 

(5) May I add, all these assumptions—as British mechanical 
engineers know—are far from the truth. I have no wish to decry 
any American success, rather the reverse, as many of my relatives 
have been successful in various industries in America, and have 
disproved to the hilt that stale joke that Scotchmen never return 
to Scotland, and much of my disbeliof with regard to the claims 
put forward for American inventors in British newspapers has been 
engendered by the information conveyed to me by American 
relatives, but still more so by the British record of what British 
engineers know as ‘‘ parent inventions.” The best commercial 
couplet ever penned was that by the greatest American poet, 
Longfellow :— 
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Still achieving, still pursuing, 
* Learn to labour and to wait.” 

We know all about the capabilities of our American cousins to 
“pursue”; very little, so far, practical British engineers know 
about their ‘‘ achievements” over their engineering cousins in the 
old country ; and less about their capacity to ‘‘ learn to labour and 
to wait,” before filling British newspapers with notices of thousands 
of abandoned British inventions as American novelties, or com- 
ments on ‘‘stillborn” American inventions as “killers” of British 
industries, 

At no distant day, Mr. Editor, I hope to be able to afford the 
time to detail for you from ‘Applications for Letters Patent” 
statistics to show that 60'per cent. of the patent communications 
from 1880 to 1900 from America to the British Comptroller of 
Patents are more or less copies of abandoned British pitents. I do 
not blame our Amerian cousins, and I freely excuse th2m for their 
pretentious to patents, from the fact that Britain is an old and 
experienced engineering country, and the ideas that now strike 





American engineering novices, and swell the American applicat; 
for patents are, to an enormous extent, the ideas that obtaines 
among engineers in England forty years ago, when England — 
as America is now doing, from the seule to the manufactyy. 
ing age. It is, therefore, ‘‘hard lines” on British mechanin} 
engineers that so many antiquated and abandoned English = 
should be heralded day after day in leading English news a) so 
as ‘‘ great American inventions.” Papers 

On Monday evening, the 16th, at the Chamber of Comme 
banquet, at Birmingham, the President of the Board of Trade the 
Right Hon. Gerald Balfour, M.P.; Alderman Lloyd, the 1° 
Mayor of Birmingham, of Lloyd and Lloyd, Limited, a callens 
son of commerce, and others, will favour Midland manufacture” 
with speeches on trade subjects, May I appeal to these able oe 
eminent captains of commerce to do only tardy justice to tb 
mechanical engineers of Britain, and prick the bladder of Americ. 4 
assumption of their aptitude and ability over Britishers to erodes 
automatic appliances, a bladder that has been inflated most of all 
by the ‘budding novelists” who collect “copy” for traq 
articles for British daily newspapers. . 

A few sentences from the Right Hon. G. Balfour Lord 
Mayor Lloyd, or Mr. Goodman, the President of the Chamber 
would do much to annihilate these American assumptions and 
recall the British reading public to the fact that the successors of 
Watt, Stephenson, Murdock, Neilson, Bessemer, and a host of 
other patentees of ‘‘parentinventions” on this side of the Atlantic 
are not one whit less capable as inventors and manufacturers than 
their American engineering cousins on the other side. Our chief 
desire is to seean end to ignorant and injurious technical articles 
and paragraphs about American appliances and novelties in the 
British daily newspapers, ha f of which refer to appliances as 
ancient as Noah’s Ark or Tubal Cain’s specialities. These articlog 
and paragraphs, in the opinion of all British mechanical engineers 
have been perhaps the only source of injury to the engineering 
trade of this country during the last twenty years. 

Smethwick, December 9th. GILBERT LitTig, 





BALANCING LOCOMOTIVES, 


S1r,—In a leading article of your issue November 22nd on ‘ The 
Balancing of Locomotives,” you say:—‘‘ We can point to two, as 
we think, prominent examples of his—Professor Dalby’s—lack of 
appreciation of some of the elements of the problem. One is that 
he has entirely omitted all reference to the momentum and inertia 
of the wheels themselves,” &c. Let me point out to you that if an 
engine is balanced horizontally when hanging in chains, or sup. 
ported so that the driving wheels are free to revolve without 
touching the rails, it remains balanced horizontally when a 
translational velocity is impressed on the whole engine, and the 
fact that the points in the driving wheels then move in cyc!oidal 
curves makes no difference to the problems connected with the 
balancing of the inertia forces due to the motion of the machinery, 
D. K. Clark and many locomotive engineers, perceiving the truth 
of this principle, have experimented on locomotives by slinging 
them in chains, in order to arrive at the proper ba'ancing in the 
horizontal direction. In fact, you quote one such experiment of 
D, K, Clark’s, but apparently fail to comprehend its full signif- 
cance, 

Further on in the article you raise the second point, quoting the 
following passage from my paper :—‘‘ The driving wheels tend to 
slip when the turning effort on the crank axle is equal to the 
couple resisting slipping. The forces of this latter couple are the 
frictional resistance at the rails and the equal, parallel, and opposite 
tractive force at the horns.” From this you draw the quite un- 
warrantable conclusion :—‘‘ Obviously Professor Dalby thinks that a 
locomotive is propelled solely by the thrust exercised cn the leading 
driving horn.” 

That the forces acting at the horns hold the axlebox alternately 
in contact with the leading and trailing sides of the horn during a 
revolution of the wheel is a fact well known to all locomotive men, 
but what you apparently cannot see is that the resultant of these 
forces, namely, the tractive force, may be obtained without speci- 
fically considering what is taking place at the horns at all. The 
words I have written, and which you quote, do not therefore warrant 
the idea you attach tothem. To put upon my words a conclusion 
they do not warrant, and then to charge me with a “ lack of 
appreciation of some of the elements of the problem,” surely 
ls an incomplete knowledge of the problem possessed by 











academic interest, | am content to leave that to the opinion of men 
j ged in the design of locomotives, and who 
have to make the leulations for the balance weights by 
the usual method. Lst them once master the method I have 
explained in my paper, and I have no doubt which they will use, 

The complications which you insistently state surround the sub- 
ject of balancing arise solely from your way of looking at the 
question, and until you grasp the fact that the balancing of the 
inertia forces of a locomotive mezy be studied independently of the 
common translational velocity of the whole engine, the problems 
connected with the subject will always appear to you ‘ compli- 
cated in the extreme.” 7, E. Datpy, 

Technical College, Finsbury, Dacember 9th. 

[We are sorry if we have failed to understand Professor Dalby. 
We venture to suggest that he should read the article which he 
will find on page 581. We cannot form a concept of a locomotive 
without hornblocks hauling a train. Reasoning which does not 
apply to the practical work of the locomotive must in our opinion 
be regarded as academical.—Ep. THE E.]} 
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ATTACKS ON BRITISH WORKMEN, 


Sirn,—From remarks in THE ENGINEER of December 6th and 
extracts from the Times published in other papers, it seems the old 
charges against British workmen, and especially trades union work- 
men, are being again re-asserted. Sir John Jackson, in his recent 
instructive address, reiterates the same charges. Evidently, if 
charges are made often enough and are uncontradicted, they come 
to be accepted, by those who do not know, as “pure truth.” The 
charges are that men do as little as they can and restrict output. 
Those who sling such stones little reck how far they carry. 

As one who was a workman for many years, and saw as wide a 
range of work and men as the majority of workmen do, I shall, 
with your permission, state a few facts. On principle I was not 4 
trade unionist, though quite alive to the benefits conferred by the 
engineers’ union. 

Foremen usually employ their own men. As foremen are held 
responsible for work turned out, both as to quality and quantity, 
it is plainly enough their interest to have the best and most active 
workmen, As a foreman cannot watch every detail of every man’s 
work, it isa relief to him when he knows he can rely on the work of 
hismen, And when he is pushed to turn out the work, it is his 
interest to keep the men who work well. When times turn slack 
the best men are kept as arule, 

Men do not like those who are lazy or inclined to be. If two men 
are working as mates, and one of them shirks his work, he throws 
more work on the other. And while I have often enough heard 
men boast of how quickly they did this or that, I hardly ever 
heard any one pride himself on doing little. The one or two 
have met were discredited among their fellow-workmen for that 
reason, and they ultimately reaped as they sowed. 

It is strange that those who lead comparatively easy lives have 
so little sympathy with those who have to work with their 
own hands, It is easy to say brainwork takes it out of a man, and 
so forth. That aman may!get worried, through having a lot of 
things to face that he is unable for, is true enough. The same thing 
applies to workmen. But there is no comparison between the 
weariness of bodily toil and the work of one who has comparatively 
none, Itisastriking fact how readily men are induced to work 
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- f necessity for two days and one 
p- oy vy =< two nights, for the sake 


t, or even in some 
a few extra shillings 


gener comforts for their families, or in the case of the fewer 
> Prvar who drink for the sake of the drink. 
: | have a lively remembrance of, in the case (of repairs, working 


time every night, say till 9 p.m., the freshness of the Monday 
pry ao 3 im _ How after the Tuesday the bodily weariness 
increased every morning until worn off throws the day. Then 
the thankfulness when Saturday comes—and rest. To compare 
the constant bodily stress involved in chipping, filing, lifting, and 
the bodily exertion of bending, twisting, jum up and down, 
with a moderate amount of walking about, wi Occasional seats 
writing up notes or making sketches, is to compare two very different 
things—at least, very different in degree. 

With ordinary work in the ordinary hours, habit and the strength 
of muscle that comes from use, toil is not so irksome. In fact, it 
js quite a common thing to hear men say they are never better 
than when they are at work, 

There is another matter in regard to the question of work. A 
little reflection will convince any one that when men have to work, 
the better food they get the fitter they are for work, I do not 
mean to go into details, but point out this overlooked fact. Most 
workmen have not wages to clothe and feed their families pro- 

rly ; and men have often to content themselves, as one said to 
me, “with many a mean meal of food.” 

But what of men who overwork themselves? It is singular that 
no reference is ever made to this fact. I have known men whose 
days were shortened through working beyond their strength. 
Some men are very sensitive to the harassing tactics of 
jealous employers who are never satisfied, and who are bent on 
joading the camel to the last straw. If the back breaks, the camel 
—not they—loses. 

This brings me on to the restriction of output. For many years 
the union would not allow its members to work more than one 
machine. This I consider, as I have always done, a wrong policy. 
For why should not a turner work as continuously as a fitter / 
The principal reason for the restriction to one lathe was not to do 
as little as possible, The union insists on the members being good 
and efficient workmen. In many cases a man thought he was 
doing another out of work by working two lathes; and knowing 
the impossibility of one man effectively doing two men’s work on 
two'machines in most classes of work, the principle was pushed 
into cases where one man could have kept two easily. But em- 
ployers, in my — are as much to blameas men in regard to 
this. If a man does a piece of work ina certain time under favour- 
ing conditions, as good tools, no mishaps, workable material, and so 
on, they press that the same thing should always be done in the 
same or less time. 

Some years ago I read in THE ENGINEER a leader, the gist of 
which was that work in a workshop went on best when everything 
was done ina good spirit, and men worked freely and contentedly. 
This | thought very sensible and true. Men need encouragement 
and appreciation, If employers treat their men well, and have as 
foremen those who can help and lead their men with kindness and 
intelligence, things will go on well, But when employers treat 
their men contemptuously, and employ ‘‘ hustlers,” under the idea 
that bullying, with ignorance, will increase and forward work, they 
injure themselves, Good workmen will not remain, if they can 
help it, in such shops. If workmen are to quit themselves like men, 
they must be treatedasmen. And itisa pity that so much mischief 
should be attempted between masters and men as is attempted by 
men writing to newspapers, and who are simply mischief-makers, 
and in some cases oppressors, BEECHWOOD, 

December 7th. 


LARGE RAILWAY WAGONS, 


Sir,—I am obliged to Mr. Twinberrow for his courteous offer of 
private information. I felt certain, however, before writing to 
you that I should have a reply from Mr, Twinberrow if I had 
addressed him direct, 

I have an idea, however, that Mr. Twinberrow advocates the 
use of 30-ton wagons for the carriage of coal in this country wholly 
on evidence acquired in the United States, and that he has had 
no experience whatever of the working of such wagons in this 
country. 

Whether a 10-ton or a 50-ton wagon is the better is entirely a 
question of the conditions 1nder which it is worked. I do not 
believe that the substitution of large wagons for the small ones | 
now use would save my pocket. I do not think the railway com- 
panies would cut down their charges. Mr. Twinberrow is advo- 
cating a very costly change in rolling stock, and if he is a practical 
man, as I assume him to be, he must know that unless it can be 
proved that there will be a fair return for the money no such 
change will be made. 

So far as I can understand, the entire saving will be in the tare of 
the rolling stock. Now, the actual cost of hauling a ton a mile is 
extremely small. Thus, 400 tons of coal can be hauled a mile in 
the existing wagons for about 2s. for locomotive power, oil, and 
wages ; the actual cost is very much higher, because general charges 
have to be borne, the maintenance of the road, depreciation, 
taxes, and so on, but these will remain constant no matter what the 
tare of the train. The only saving thatcan be effected is in loco- 
motive coal, oil, and wages. I want Mr. Twinberrow to tell me on 
this basis what return I am to get for changing my wagons from 
small to large, and the statement ought to be made publicly, so 
that it can be checked and criticised. 

Of course, if Mr. Twinberrow does not possess the requisite data 
as derived from experience in this country there isno more to be 
said. Your correspondent finds himself in the position of many 
other well-meaning reformers who are grieved that unsympathis- 
ing people want facts before they will spend money. 

It may perhaps save Mr. Twinberrow some trouble if I say that 
I am familiar with the American systems of working, and have 
studied the literature of the subject so far as I could. 

December 9th, COLLIERY OWNER, 





oR, Seeing . ‘Colliery Owner's” letter in your issue of the 
29th ult., I was very anxious to see the reply which Mr, Twin- 
berrow would make to it, and was hoping that he would give 
some facts and figures in support of his 30-ton wagons, However, 
I am disappointed. Now, in the first place, if he has a strong case 
for these large wagons, why not make it public in your columns, 
where, [ am certain, it would be studied with the greatest interest 
by humerous wagon owners, and not ask ‘‘Colliery Owner” to 
communicate with his firm, from whom it is only natural to suppose 
he would receive a very rosy statement as to the alleged advan- 
tages of the high-capacity wagons made by them. 

Mr, Twinberrow states ‘‘he will be able to obtain particulars 
of the saving which the carriers will effect.” Quite so; no one 
doubts the saving to the carriers, i.¢., the railway company in haul- 
ing, say, only 100 tons of dead weight with 300 tons of coal, or 
paying load in ten30-ton trucks, against, say, 180 tons of deadweight 
for 300 tons of coal carried in thirty existing 10-ton wagons ; but 
that is no saving to ‘Colliery Owner,” because, as at present 
arranged, he only pays carriage on the weight of coal, quite irre- 
spective of the weight of the wagons in which it happens to be 
carried. Of course, if the carriers are prepared to make a reduc- 
tion to the owners whose wagons have a light tare, in comparison 
to the load they carry, this becomes another matter. The chief 
point, however, is ‘‘ the extent of economy which will result in the 
owner's charges for depreciation, maintenance, &c.,” and I should 
much like to see it discussed in your columns, 

If Mr. Twinberrow has so much faith in his 30-ton wagons, 
surely it would be greatly to his interest to let the colliery owners 
and traders of this country see his facts and figures in their favour 
in print as often as possible. 

Just now this question is creating a lot of interest amongst 
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private owners of wagons, and I sincerely hope some opinions will 
be forthcoming. A little light on the subject will be very welcome. 
December 9th. OTHER SIDE, 





ENGINEERS IN THE NAVY. 

Sir,—I notice in your leading article on ‘‘ Engineers in the 
United States Navy,” appearing in your issue of the 29th ult., the 
following statement :—‘‘ In this country naval engineers have long 
wanted to go on deck.” As this is not the case—in fact, quite con- 
trary to the demands of our naval engineers—and calculated to 
increase that deep-seated prejudice to which you refer later on, I 
trust you will kindly give me this opportunity of refuting it. 


What the naval engineers demand, and have always demanded, | 


and, I think, have made fully clear in their published statements, 
is not to ‘‘go on deck” at all, but simply to have executive 
control of their own men of the engine-rcom department, so 
that they may have real, instead of a shadowy authority over 
their staff, with the power to punish them for any negligence of 
duty or disobedience of orders, instead of having to report them, 
as at present, to another authority which neither knows the men 
nor understands their case. 

The engineers have always, while admiring the enterprise of 
their American cousins, regarded their scheme as a dangerous 
experiment, and likely to prove a failure, because they recognise 
the important fact that to be a good engineer a man must be an 
engineer first, and an executive officer afterwards—which is the 
direct opposite of the American scheme. ‘At the same time this 
should be no hindrance to his having command of his own men, in 
his own department, subservient to the captain; and this being so, 
he should not be grudged the titles which make manifest to all 
concerned that authority, for is he not an equally important factor 
in our fighting navy with the executive officer? Nay, is he not 
more so! Forone can imagine perhaps the possibility of a twentieth- 


century navy without executive officers, but emphatically not | 
There is plenty of room for the executive and | 


without engineers, 
engineering branches to be separate on board, and it is only by 
making some such change, and by giving to the engineers an 
honourable and assured position, that the line will be made 


attractive, and draw the right sort of engineers in the right sort of | 


numbers. It is this that constitutes a danger to the State. Having 
been intimately connected with the naval engineers’ movement for 
several years, | am in a position to state positively that these officers 
have no desire whatever to ‘“‘go on deck.” This, I fear, many 
executive officers, as well as others, are but too ready to believe. 


For the good of the Navy and the welfare of the country it is | 


imperative that the engineering branch of the service be popu- 
larised as soon as possible, MEDITERRANEAN. 





FIRE-THROWING FROM LOCOMOTIVES, 


Srr,—I was very pleased to see that ‘‘Tyro” looks for the 
solution of this problem from my point of view, but I think he has 
overlooked one or two points in the idea he suggests. Take the 
closed ashpan and forced dranght first, and it seems to me that 


unless he could arrange to get the air pressure the same on the | 


fire-hole door asin the ashpan he would get the fire inthe cab the 
moment the door was opened. 


quantity towards the fire-hole door. Regarding the auxiliary 
engine to work the fan, it seems to me that my theory of gearing 
the fan on to the leading wheels would not entail so much loss of 
power by friction as the loss by taking live steam, and so lessening 
the sum total of power. I heartily agree with ‘‘ Tyro” that baffle 
plates and such like contrivances are next to no good at all, but it 
seems to me that whatever is done must be by induction and not by 


force, and unless you can make the cab air-tight as the stokehold | 


in a liner, closed ashpans will not do, and I still think that the 

solution lies in getting rid of the steam blast and substituting a 

continuous stream of hot air in its place, and not by such con- 

trivances as are in use at present. J.C, Watson, 
Hampstead, London, December 9th. 





AN INDUSTRIAL CRISIS, 


Sir,—Your brilliant article in your issue of the 6th is very 
interesting reading, but do you not rather miss the point of the | chairman and many of the graduates took part. 


matter ? 


The air would naturally take the | 
first opening to get out, and in this case it would be assisted by | 
the direction given toit by the brick arch, which would turn a good | 


ashamed, is now, by the concerted action of the trade unions, 
crystallised into a virtue, and a man now will be as proud of loyalty 
to his class by working below his powers as, under other conditions, 
he would be proud of loyalty to his own self-respect in working 
up tothem? For pride in work, have not the trades unions sub- 
stituted pride in half work? Is it not a fact that the best of the 
men under other conditions always- worked their best for their 
own self-respecting pride in doing so, whereas now the best of the 
men are restrained from working their best by a feeling of 
loyalty to their union? And is not this a really serious danger for 
the future ? PROVINCIAL READER, 
Ipswich, December 10th. 





INSANITARY ANGLES. 

Sir,—In this age of the universal provider, “Inquire within 
upon everything” may soon have to be announced over the 
entrance to our police-courts. It speaks volumes for the character 
of our magistrates and the patience of our people that honesty of 
purpose has so long been accepted, when it is patent to all con- 
cerned that the instrument of justice is so often wanting in the 
technical knowledge without which an opinion is as likely to be 
wrong as right. 

When a sanitary inspector of a local authority differs from a 
qualified and experienced architect or engineer as to the inclina- 
tion at which a drain should be laid, the Legislature in its wisdom 
has imposed upon our magistrates the duty of deciding between 
them ; and thus it came about on Friday last that Mr. Curtis 
Bennett, at the Marylebone Police-court, decided that a new 
stoneware drain, bedded in concrete, proved to be sound and 
water-tight and thoroughly well ventilated, should be taken out 
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and reconstructed, because he shared the opinion of the sanitary 
inspector, that a pipe at an angle of 90 deg. with the horizontal 
did not give a suitable fall. 
Is this the discovery of an insanitary angle? Or, is it a gross 
| interference with reasonable liberty? Because I constructed a 
| drain with a vertical fall rather than endanger the foundations of 
} the house by putting the drain several feet below them, can any 
| one seriously maintain that such a drain is, therefore, dangerous 
| to health? If this cannot be maintained, has not the interference 
of the sanitary inspector reached a stage when some serious stand 
| should be made against it? Herewith I send a drawing showing 
the construction of the drain which has been condemned, also the 
soil-pipe which is not condemned, though it has the same “ unsuit- 
able” fall, and is connected in the same manner to the same 
| inspection chamber. Mark H, Jupce, A.R.1.B.A., 
Fellow San. Inst., Associate Society of Medical 
Officers of Health. 


7, Pall Mall, December 3rd. 








| INSTITUTION OF MECHANICAL ENGINEERS.—The second meeting of 
| the graduates of the Institution took place on Monday evening, 
| December 9th, at 7.30 p.m., Mr. W. Stanley Bott, graduate, read a 
paper on ‘* Twelve Months’ Revision of a Drawing-office,” and the 
chair was taken by Mr. Henry Davey, Member of the Council. The 
author’s paper dealt with the changes made inthe management of the 
| drawing-office, of a works which had moved from London into the 
| country. The author described some of the defects of the old 
| office, such as the sending of tracings into the works, in the absence 
| of blue printing apparatus, and the irregularities in the sizes of the 
| drawings, and the absence of detailed drawings of castings. He 
| then described the revised methods of the new office, such as the 
| standardisation of the sizes of drawings, and office copies, &c.; also 
| the methods employed for filing the drawings and orders for the 

works, A most interesting discussion followed, in which the 
The discussion 
tended to show that while one system, such as that described by 


There is no employer or manager who is worth anything who, by | the author, might work well in one particular office, that the 
the power of his personality, cannot deal with want ofindustry in | methods adopted in any office must largely be determined by the 


his staff under ordinary conditions, 
the danger consist in the fact that what was formerly a bad habit, 


Does not the difficulty and | nature of the work carried on in that office. 


Votes of thanks to 
| the author of the paper and the chairman of the evening terminated 


and a thing of whichit was not difficult to make a working man | the proceedings. 








614 


THE ENGINEER 


Deo. 13, 1901 








EVAPORATIVE CONDENSERS. 





As one of the most troublesome problems with which the 
power station engineer has to deal is the production of a 
vacuum with a limited or insufficient supply of water, a few 
notes on some recent evaporative condensers will not be out 
of place 
by T. Ledward and Co. for condensing where water is scarce 
and where the ordinary forms of surface or jet condensers are 
not applicable. Figs. 1 and 2 show a plant in use at Yarrow 
and Co.’s new works. The condenser, the arrangement of 
which is easily recognised in the photograph, is erected over a 
large cast iron tank, which receives the surface drainage or 
rain water from the roofs over.the machine shop. Arrange- 
ments also exist for feeding this tank from the service pipes 


should it be necessary. It is, however, found in practice that | This drawing shows the connections between the pumps and cation with Siberia by its northern seaboard. 


We illustrate several such plants recently erected | 


| from practically nothing up to full load, but in spite of this it 
| is often found that the vacuum remains comparatively steady. 
| The air pump is one of Ledward and Co.’s ordinary horizontal 
| displacement type driven by its separate steam cylinder. The 
| circulating pump is of the ordinary centrifugal type driven 
| by -belt-from-a-pulley-on-the air pump crank-shaft. 
We are indebted to the managing director, Mr. T. Bayliss, 
| for allowing us to obtain these particulars of the plant. The 
| plant is capable of dealing with 20,000 1b. of steam per hour. 
| It will be noticed that with this system only natural draught is 
employed, and no fans or special pumps for circulating either 
| air or water is necessary. We give also a drawing—Fig. 4— 


| of the arrangement of the plant erected by Ledward and Co. | 


| at the West Kent Electricity Supply Company at Erith, to 
condense the steam from the high-speed generating engines. 


scattered about in the depths of wide-reaching forests d 
out an existence steeped in stagnation. How remote fro 
civilisation these places are may be seen in the fact these 
letter sent in summer from Sredne-Kolymsk to Yakutsk 2 
four months on the way, and one sent from Moscow hs 
Yakutsk takes six weeks. A sack of flour costs at Sredne. 
Kolymsk from 22s. to 23s., and the cost is still greater in 
many other little towns in the provinces of Yakutsk, Tobolsk, 
and Yenisseisk. Of course, the prices of all the first nece ‘ 
saries of life rise as the traveller advances northwards, . 
Many a long year must certainly pass before the gradual 
development of the Siberian railway system will be able to 
introduce a new condition of life into these outlying and 
neglected regions. Thus it is that public attention has been 
directed once more to the question of opening up communi- 
That such 














Fig. 1—-CONDENSER AT POPLAR 


there is, as a rule, sufficient drainage water from the roofs to 
provide all the necessary circulating water for the condenser, 
and also in addition to give a small supply for sundry other 
purposes. It is only during unusually long periods of dry 
weather that a little service water is necessary to make up 
for loss due to evaporation. The vacuum obtained in this 
plant averages from 25in. to 27in. of mercury, which is 
considered a very efficient result to obtain from a con- 
densing system where the water has to be used over and 
over again. 


The air pumps—Fig. 2—are vertical marine type driven | 


by a Parker electric motor through a single spur gearing. The 
pinion being made of raw hide, there is little noise created, 
and the gearing is found to work very smoothly. A simple 
device, in accordance with the wishes of Yarrow and Co., has 


been added, whereby the raw hide pinion may be easily and | 


readily changed for one containing more or less teeth, and 
thus the speed of the pump may be altered without varying 
the speed of the motor, when the plant is running under light 
load or heavy load, as the case may be. 

A plant recently erected and set towork at the rolling mills of 
the Midland Iron Company, at Rotherham, is illustrated by 
Fig. 3andon page 613, The condenser and tank are carried on 
columns erected on the mill floor and carried up through the 














Fig. 2—ELECTRIC AIR PUMP 








Fig. 3-CONDENSER AT ROTHERHAM 


condensers more clearly than the photographs of the fore- 
going plants. The tank underneath this condenser is made 
extra large to contain a store of water for general purposes. 
In fact, the tank is not really a portion of the condensing 
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communication is possible has been demonstrated by the 
successful voyages of Nordenskiéld and other intrepid 
explorers, while our fellow-countryman, Captain Wiggins, 
more than once has navigated the Kara Sea with a cargo of 
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Fig. 4- CONDENSER AT ERITH 


plant, but is taken advantage of, and the condenser erected 
a ove it. 








THE DEVELOPMENT OF SIBERIA. 





Tue Russian Press has vied of late in paying a grateful 
tribute of thanks to the eminent statesman, M. de Witte, for 
his untiring activity in carrying out the gigantic task of con- | 
structing the great line of railway destined to usher in anew 
era of progress and prosperity in Russia’s domains in Eastern 
Asia. With the completion of the Eastern China Railway, 
which is at present regarded as a branch line of the Trans- 
Siberian Railway, the centre of European Russia is brought 


| into direct communication by rail with the most outlying 


mill roof. The air and circulating pumps are situated in | 
the mill on the floor level below. The condenser deals with 
the steam from two large rolling mill engines of the | 
usual type, and also the steam from smaller auxiliafies. 
The exhaust pipes are all collected together into one 
common main, which leads to the condenser above. This 
exhaust pipe is fitted with an automatic atmospheric valve, 
which opens to atmosphere at once should the vacuum fail 
owing to the air pump or circulating pump being stopped 
temporarily at any time, and thus the condensing plant can 
be thrown in or out of action in an instant, without stopping 
or slowing down any engines. The make-up water in this 
case is fed to the tank underneath the condenser by means of 
a ball-cock, which keeps the water at a fixed level and allows 
the necessary quantity to make up loss due to evaporation 
and no more. The quantity of water used is, we are told, 
rather less than two-thirds the weight of steam condensed, 
and this, of course, is constantly varying in proportion to the 
load on the engine. The vacuum obtained in the exhaust 
pipe from the engines is from 25in. to 29in., according to the 
varying loads in the mill and the atmospheric conditions. 
The class of work done on the rolls naturally causes the load 

on the engine to vary very frequently, and it changes quickly 





| of Vladivostock and Port Arthur. But, putting on one side the 





and the latest additions to the Russian Empire in the shape 


strategic value of the Siberian Railway, its construction is 
really the first great step in the direction of developing 
Siberia, for stretching northwards from the line there lie 
immense regions almost entirely virgin, and awaiting but the 
advent of properly directed enterprise. Since tbe Siberian 
Railway has been. in working certain regions, such as the 
province of Tomsk, in Western Siberia, and the territory 
lying between Tomsk, Atchinsk, and Krassnoyarsk on the 
one hand, and Kainsk and Omsk on the other, have become 
unrecognisable, and the economic progress in every inhabited 
centre along the line and within reach of it is indisputable. 
As the benefits derived from the presence of the iron road 
are so far confined to Southern Siberia, the question of extend- 
ing these benefit3to the immense regions remainingstill almost 
wholly undeveloped now arises. Nor is it only a question of 
the coast-line of the Arctie Ocean ; allthe countrylying around 
theestuaries of the Obi, the Yenissei,and the Lena, and alsothat 
drained by the tributaries of these rivers, are lacking in roads, 
and they are peopled by, races which grow smaller from year 
to year. In truth, it is a world apart and cut off from inter- 
course with the great outside world. The little towns 





British goods. Here, again, successful enterprise has been 
met by exactly the same drawback as that which confronts 
the Siberian Railway at this moment. By ship and by rail, 
from the north and from the south respectively, Siberia can 
thus be supplied with foreign goods so greatly needed, but 
there are lacking the proper means of distributing them. 
Owing to the absence of good roads the transport of goods into 
the interior is very costly, and it is impossible to bring 
within the reach of settlers the imported agricultural imple- 
ments, and even the most ordinary objects of prime necessity. 
In a word, this absence of roads paralyses the economic 
development of these immense regions. Even when the 
harvest i3 plentiful the husbandmen living near the mouths 
of the Yenissei and the Lena gather in only so much corn as 
will be needed for their own consumption, and the rest of 
the grain is left to rot in the fields. 

It has been suggested by a leading Russian journal that 
the removal of the present duty upon goods imported into 
the ports of Northern Siberia would render great service in 
giving an impetus to the economic activity of the interior, 
seeing that, from the point of view of import duties, the 
natives and husbandmen of those Siberian regions cannot be 
placed on the same footing as the people of European Russia. 
As Russia itself has owed so much in the past to foreign 
enterprise for its development, so now it is from the outside 
world that help must come in the task of developing the 
navigation of the coast-line of Northern Siberia, for the 
import duty levied upon vessels imported in pieces renders 
it impossible for the Siberians to buy foreign-made craft. 
Nature has given the country access by sea in the north; 
but under existing conditions the gift is practically useless, 
and it will be so until the authorities can see their way to 
bring about adequate means of internal communication. 








Tue Constantin and Alexander Docks at Cronstadt are 
to be overhauled and repaired thoroughly during the coming year 
at a cost of £10,000. 



















































Be 
oh 
ta 
Es 
a 
Wy 
Bs 


PENSE EE Si 


ere 


3 
i 
oe 
3 
og 





Ase 











Dec, 18, 1901 


THE ENGINEER 


615 








oo 
THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Oorrespondent.) 


the end of the year approaches, a more settled feeling is 


As . 

ee and reports brought to ’Change this—Thursday— 
— in Birmingham indicated a greater willingness than 
recently? on the part of consumers to make inquiries as to forward 
contracts. ‘The amount of new business transacted, however, was 
only small, and will probably remain so until the quarterly meet- 
ings early in January. Finished iron prices on the week, if any- 


re slightly firmer. Marked bars are quoted £8 10s,, with 
the tari ig Dudley's special brand £9 2s. 6d., second grade 
¢7 103., and common unmarked £6 10s, to £6 15s, 
"With regard to the latter, sales this week are reported as having 
taken place at as low as £6 7s. 6d., which is still indicative of the 
weakness which has been of late more or less apparent in the 
commoner qualities of iron. Sheets, singles, are £7 10s. to £7 15s.; 
doubles, £7 12s, 6d. to £7 17s. 6d.; trebles, £8 5s. to £8 10s.; and 
galvanised corrugated sheets, f.o.b, Liverpool, £11 5s, to £11 lds, 
Regarding steel there is some possibility that German competition 
is likely to be less severe if there is good grounds for the report 
that consumers are experiencing difficulty in regard to the delivery 
of the German material, British prices continue officially un- 
changed, and a great deal of work is in hand for structural 
sections required by the bridge-building, gasometer, and roofing 
and general engineering branches, 

Pig iron seems to get firmer almost week by week recently as 
regards foundry qualities required for machinery castings and 
other engineering purposes, but for forge sorts for finished iron 
production slightly less stringency is noticeable, and the market is 
hardly so much in sellers’ favour as a fortnight or three weeks ago. 
‘At the same time it is believed that this last-named tendency will 
be only temporary, since fuel keeps very high, and the extra out- 
put of the one or two additional furnaces recently blown in is 
being rapidly absorbed. Official quotations continue practically 
unchanged at 47s. 6d. to 483. 6d. for Staffordshire cinder torge 
pigs, 51s. to 53s, part-mine, 55s, to 60s. all-mine, up to 75s. and 80s. 
tor best, and cold-blast pigs, 95s, to 100s. Northamptonshire pigs 
are quoted 51s. 6d. to O23, 6d.; Derbyshire, 52s, 6d. to 53s.; Lin- 
colnshire, 53s. 7d , and North Staffordshire, 52s, 6d, to 53s, 6d. 








NOTES FROM LANCASHIRE. 


(From our own Oorrespondents.) 

Manchester. — The most discouraging feature throughout all 
branches of the engineering, iron, and steel trades of this district 
is the continued feeling of distrust with regard to the future, 
which necessarily has a depressing effect upon operations generally. 
In the iron trade prices for next year are being cut down exces- 
sively low, which only anticipations of a complete break-up in the 
market would seem to justify, whilst on current business, notwith- 
standing the scarcity of a great many brands of pig iron, even 
the smallest orders are being competed for at exceedingly low 
figures. 

. the engineering trades new operations are possibly held in 
abeyance until after the holidays and the customary stocktakings. 
Electrical engineers, locomotive and railway carriage and wagon 
builders are all very full of work for some time ahead. Boiler- 
makers are well engaged, and builders of the lighter class of high- 
speed engines are in a similar position. Amongst machine tool 
makers there is a continued quietening down. Heavy engine 
builders are but indifferently off for orders, and the textile 
machine trades remain in the same depressed condition as of late, 
whilst in structural and general engineering the orders that are 
being completed are not at present being replaced by any great 
weight of new work, 

The returns for the present nionth that have so far been issued 
by the engineering trades unions show a further slight increase in 
the number of members on unemployed benefit. The Steam 
Engine Makers Society has now about 14 per cent. on out-of-work 
donation, and the Machine Workers’ Association about 4} per 
cent. 

Only the most limited business possible passing through, con- 
tinues the general report on the Manchester Iron Exchange, and 
although the meeting on Tuesday was fairly attended, there was 
but a very slow market. Lancashire makers are not quoting 
under 57s, 6d., less 24, for No. 3 foundry; the minimum for 
Lincolnshire makers remains at 50s. 6d. net, with Derbyshire 
nominally quoted 56s, 6d, to 57s. 6d. net, delivered Manchester. 
Some brands of Lincolnshire are perhaps not quite so difficult to 
obtain as of late, but makers generally have so little to offer that 
they are indifferent about new orders for anything like prompt 
delivery. Speculative quotations for Lincolnshire iron for delivery 
into next year are, however, reported at quite ls. to 1s, 6d. below 
current quoted rates, 

Supplies of forge qualities are also still short, and minimum quo- 
tations remain at 51s, 6d., less 24, Lancashire, and 50s, 2d. net Lin- 
colnshire, delivered Warrington, Finished iron works in the 
W arrington district are, however, securing very fair supplies of 
Canadian iron, of which a tolerably large shipment was received in 
the Mersey last week, and this is competing with Lincolnshire iron, 
at prices below maker’s present quotations, 50s. being about a full 
average figure for Canadian forge qualities, delivered Warrington 
district, and under this is spoken of in some cases, 

_ Very low quotations are still ruling for Middlesbrough foundry 
iron, ordinary qualities not fetching above 51s. 10d. net, by rail 
Manchester, with sellers into next year at more than ls. below 
current rates, With only limited supplies available at the Man- 
chester docks, Scotch iron is steadily maintaining late rates, 
averaging 58s, to 58s, 6d. Eglinton, and 59s, 6d. Glengarnock, net. 

Business comes forward only very slowly in the finished iron 
trade. Bar makers are barely replacing orders as they run out, 
and prices are not more than maintained at the minimum list basis 
of £6 10s, Lancashire, with sellers outside the Association at under 
this figure, and North Staffordshire bars averaging about £6 lbs., 
delivered here, For sheets there is but a very poor inquiry, with 
prices scarcely averaging more than about £8 5s., delivered here. 
The hoop trade also is very quiet, but prices remain on the basis 
of £7 2s, 6d. random to £7 7s. 6d. special cut lengths, delivered 
Manchester district, and 2s, 6d. less for shipment. 

_ Jn most sections of the steel trade a tapering off in the demand 
1s noticeable, and prices are gradually easing. Ordinary No. 3 
foundry hematites are to be bought without difficulty at 65s, to 
Obs, net, delivered Manchester, although 1s. to ls. 6d. per ton 
bet these figures is quoted for some special brands, Local-made 
villets remain at £4 15s, Warrington, and £4 16s. 3d. Manchester, 
net, Steel bars are readily obtainable at £6 10s., with quotations 
ranging up to £6 12s, 6d. For common steel plates, £6 12s. 6d. 
would represent a full average figure ; for boiler-making qualities 
the Association basis remains at £7 10s., less 24, delivered here, 
but business of any moment is impracticable, and with merchants 
and outside makers prepared to book orders at £75s., a giving way 
— part of the associated makers is looked upon as inevitable. 

‘ he revision of the terms of settlement in the engineering 
rades, which was agreed to by the employers’ and workmen’s 
Tepresentatives at the recent conference in London is now being 
~aaee to the members of the allied trades unions for approval. 
prteair S interview with a workman’s representative who attended 
. ad ; joint conference in London, he remarked that no really 
th Pic had been made on the terms drawn up at the close of 
pe tra three years ago. The main principles were the same, 
ree what he described as the ‘‘old grievances” were still there ; 

‘ certain modifications had been introduced here and there. 
-.. the coal trade a fairly active business is reported generally, 
f ph gee for most descriptions firm at late rates, and the output 
of the pits running full time moving away readily, some of them 





filling up out of stock to meet requirements, As is usual at this 
time of the year, there isextra buying in house-fire qualities to 
carry consumers over the holidays, which is bringing an increased 
demand upon the better descriptions of round coal. There is, 
however, no exceptional pressure or tendency towards an upward 
move in prices, which can only be quoted as strong at full list 
rates, averaging 15s. to 15s. 6d. best Wigan Arley ; 13s. to 13s, 6d. 
Pemberton 4ft. and seconds Arley ; and Ils, to 11s. 6d. common 
house coal at the pit. 

A generally good demand also comes forward for the lower 
qualities of round coal, which is taking away all the pits are 
raising, and steam and forge descriptions are steady at about 9s. 
to 9s. 6d, at the pit. 

Although in some cases the output of slack has been increasing 
recently as a result of the larger demand for screened house-fire 
coals, Lancashire collieries have still no difficulty in finding a sale 
for all the better qualities of engine fuel, and prices are being 
fally maintained at late rates, the best slacks not being quoted 
under 7s, to7s. 6d. at the pit. The commoner sorts remain, however, 
plentiful and low in price, 5s. 6d. to 6s. being about full average 
figures at the pit. There are also still considerable quantities of 
slack coming in from other districts, chiefly Derbyshire and 
Staffordshire, at low prices, although perhaps in some instances 
a tendency to differ slightly upon the lowest cut figures of a week 
or so back is noticeable. 

The shipping trades have been somewhat interfered with by the 
recent stormy weather preventing ves:els getting into port. A 
good demand for steam coals, however, is re , and the recent 
improvement in prices is being maintained, 103. 6d. to 10s. 9d. 
being about the minimum figures, up to lls. being got in some 
cases for good qualities of steam coal delivered Mersey rorts. 

A steady demand is kept up for the best qualities cf foundry 
coke, with good washed furnace cokes also in fairly active request. 
Prices are unchanged, best Lancashire foundry cokes averaging 
22s. to 24s, and best washed furnace cokes 14s, to 15s, at the 
ovens, 

The leading coal merchants in the East Lancashire district held 
a meeting on Monday to specially consider allegations as to the 
spread of the system of giving secret commissions to firemen at 
mills and factories based on the amount of coal consumed, and it 
was unanimously resolved that no commission or gifts should be 
given in their district, and that any merchant violating the resolution 
should be expelled the Association, and his name published. This 
resolution was naturally a good deal discussed at the Manchester 
Coal Exchange meeting on ‘Tuesday ; but it did not appear to be 
a question that aa be taken up definitely by the Exchange 
Committee. 

Barrow.—The position of the hematite pig iron trade of this 
district is much the same. There is a pretty active demand for 
iron, steel makers being the largest consumers, and makers are 
doing a fair amount of business. The market, however, is quieter 
than of late, and prices are easier. Makers are quoting 58s. 6d. 
to 61s. per ton net, f.o.b., for parcels of B mixed bers. 
In the warrant market sellers are quoting 56s. 8d. per ton net cash. 
There are very few buyers. The stores of hematite warrants have 
been decreased to the extent of 500tons. The total now held repre- 
sents 16,431 tons, or a falling-off on the year of 6179 tons. There are 
37 furnaces blowing. 

‘Lhere is no change to report in the steel trade. The mills con- 
tinue to be well employed, and in most of the departments good 
orders are held. The new business offering is considerable, but 
rates have to be cut very low to meet the keen competition. Rails 
are in good demand at £5 5s. per ton, the heavy tram rails, to which 
much attention has recently been paid, being at £8 10s. per ton. 
Steel shipbuilding material finds a good sale on home account, but 
the local demand is quiet. Ship plates of average weight are at 
£6 5s. per ton. Hoops are at £8 10s. per ton. The mills are main- 
taining large outputs. 

The shipbuilding trade is quiet, consequent on the want of new 
orders, At the Barrow yard the Japanese battleship Mikasa is 
about finished, and will leave Barrow at the end of the current 
month. 

Iron ore is in out demand. Average classes of ore are at 12s, to 
14s. per ton, and the best qualities are at 16s, fe ton net at mines. 
Spanish ore is being imported at 15s. per ton delivered. 

Coal and coke are in good demand at late rates, 

The shipments of iron last week reached 7360 tons and steel 
9013 tons, as compared with 8620 tons of iron and 10,956 tons of 
steel, a decline in iron of 1260 tons, and in steel a decrease of 
1943 tons, This year the shipments of iron have been 331 ,805 tons, 
and steel 436,088 tons, as compared with 598,639 tons of iron, and 
389,869 tons of steel, a decline in iron of 266,834 tons, and in steel 
an increase of 46,219 tons. 











THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


THE South Yorkshire coal trade continues unchanged in any of 
its aspects. Since the contradiction given in THE ENGINEER last 
week to the statement that Yorkshire coalowners intended to stand 
out for an advance upon previous prices for the new locomotive 
fuel contracts, several railway companies have arranged for 
supplies for 1902 on the basis of current quotations, viz., 9s. per 
ton. The fact is that coalowners could not see their way to 
come to a hard-and-fast agreement, with the result that arrange- 
ments are being independently made. Several companies, includ- 
ing the Great Northern, the Great Central, and the North-Eastern 
and the Midland, have contracted at 9s. per ton for South York- 
shire coal. Another large company has been endeavouring to get 
its ——— in another coalfield at 3d. per ton less, but 93, per ton 
may accepted as the quotation for locomotive fuel supplies 
under the new contracts to commence January Ist. 

The pits are generally working very well, and as wintry weather 
has come somewhat suddenly upon us this week, it will, if continued, 
cause house coal to be considerably firmer. The coal merchants inti- 
mated to their customers some time ago that hard weather would 
be certain to make house coal dear; so far, however, there has 
been no rush to lay in supplies, as, indeed, winter wants were, for 
the most part, fully anticipated towards the end of last month. 

There is always more doing, however, towards Christmas on 
metropolitan and Eastern Counties account, and business is fairly 
brisk locally. Barnsley house continues to be quoted 12s. to 
13s. per ton ; best Silkstones, 13s, to 14s. per ton ; nuts, from 11s. 
ed ton. These prices, of course, are at the pits. There have 

en rather heavy deliveries recently of hard steam coal to meet 
the requirements of the inland trade and the railway companies, 
but the demand for the various ports does not improve. Barnsley 
hards are making at present in the open market 93. to 10s. per 
ton. Gas coal is in brisk request at full rates. Manufacturing 
fuel being more abundantly offered than the market requires, 
values do not improve. Engine fuel is quoted at 8s, 6d. to 9s. 6d. 
per ton, slack 4s, 6d. per ton. 

The weight of coal taken to Hull from South and West York- 
shire and adjoining coalfields during November last was 316,608 
tons, against 385,600 tons; for the eleven months of the 
year, 2,989,664 tons, against 3,864,960 tons for the corre- 
sponding period of 1900. Denaby and Cadeby Main are 
again a long way ahead of all other collieries with a weight 
of 56,976 tons, against 32,768 tons for November of last 
year. The exports to foreign countries for the month were 
105,585 tons, against 162,171 tons for November, 1900; for the 
eleven months, 1,323,100 tons, against 1,915,993 tons. The increas- 
ing markets on the month were South America, Italy, North 
Russia, South Russia. Decreases were shown by Belgium, which 
fell from 9007 tons in November, 1900, to 6516 tons last month ; 
Denmark, from 8202 to 4921 tons; France, from 22,871 tons to 
7165 tons ; Germany, from 21,488 to 12,180 tons; Holland, from 
18,763 to 3905 tons ; Norway, from 5268 to 3691 tons ; Sweden, 
from 49,391 tons to 40,608 tons ; while Turkey, which took 4918 





tons in November of 1900, has shrunk to a arly 9 tons, 
Haypt ceased to be a customer for coal last month, whilst the East 
Indies and Spain reappear on the list. 

The strike, through the timbering difficulty at the three pits of 
John Brown and Co., Limited, Atlas Steel and Ironworks, Sheffield, 
is now likely to terminate. Meetings were held in the different 
localities on Wednesday, the 11th inst., when resolutions were 
passed to resume work on the same terms as the miners came out, 
subject to the authority of the Yorkshire Miners’ Association, 
which, it is expected, will be given. The points in dispute will be 
arranged by conference. The strike has lasted six weeks, and 
affects 4000 men. The decision come to at these pits will probably 
be followed by similar measures at others. 

In the heavy trades at the East End there is no improvement 
whatever to report. The armour-plate mauufacturers could very 
quickly clear off all the work they have in hand, but they are 
making it spread over as long a period as possible, with a view to 
keeping their staffs together. There is no likelihood of further 
orders being received this year ; indeed, the opinion is expressed 
that fresh orders may possibly be delayed to the end of the 
Admiralty year, March 3lst. It is earnestly to be desired that new 
work will be in hand before then. Marine material for ordinary 
ships is also in light request, railway material is in a similar con- 
dition, engineering establishments report quiet business, and 
even boiler-plate makers are beginning to complain. Pig iron con- 
tinues to be in good demand, a ready market being found for all 
locally produced. West Coast hematites are selling at 70s. to 72s. 
per ton; East Coast, 66s. to 67s.; Lincolnshire, No. 4 foundry, 
49s.; Lincolnshire, No. 4, forge, 48s.; ditto, No. 3, 50s.; mottled 
and white, 47s,; Derbyshire, No. 3, 51s. to 52s.; forge ditto, 46s.; 
bars, £6 15s. to £7 ; sheets, £8 12s. 6d. to £8 17s. 6d. 

The foreign trade in unwrought steel continues to decrease. 
During November last the value taken by foreign markets was 
merely £194,136, as compared with £233,376 and £318,453 for 
the corresponding months of 1900 and 1899. For the eleven 
expired months of the year the value was £2,189,662, against 
£3,475,108. On the month the markets show an increase to 
the United States and Canada, the former having advanced from 
£24,626 to £36,321, and the latter from £4930 to £10,230. The 
reason, no doubt, is because of the abnormal prosperity in the 
United States, which causes its production to be utilised at home 
or in the nearest markets. 

In cutlery the foreign trade for November reached a value of 
£61,777, as compared with £59,399 for November of 1900 ; for the 
eleven months £586,400, against £584,564 for the eleven months 
of 1900. The increasing markets are Russia, Sweden, Norway, 
Belgium, Foreign West Indies, Argentine Republic, British South 
Africa, British East Indies, and Canada. In hardware the value 
for the month was £130,911, against £134,678; for the eleven 
months £1,319,311, against £1,374,641. Increasing markets were 
Spain and Canaries, United States, Foreign West Indies, British 
South Africa, Australia, and New Zealand. 

In the lighter staple trades there is a general opinion that busi- 
ness bas rarely been so slack, even in the season goods, such as 
silver, plated wares, and cutlery. Many novelties are being pro- 
duced with a view to next year’s requirements for Coronation 
festivities. It is expected that these will be called for later on, 
but at present the heavy business which is usually done in Christmas 
and New Year’s gifts is comparatively trifling. There is fair work 
in the higher qualities of table cutlery, the production of which has 
been greatly restricted of late years for lack of skilled workmen. 
Manufacturers state that the new Australian tariff, which has now 
been in operation over two months, is unfavourably affecting several 
of our industries, more particularly silver-plating and cutlery. The 
business with the Australian Colonies had been steadily improving, 
several of our manufacturers finding it by far their leading market, 
but the new tariff is felt severely, and trade is consequently 
restricted. 








NORTH OF ENGLAND. 


(From our own Correspondent.) 

Not much that is satisfactory can be reported with respect to the 
iron and allied industries, business in all branches is falling off, and 
the outlook is anything but encouraging for next year. The 
tendency is to lower prices, and on this account buying is of a retail 
character, consumers purchasing only small lots to satisfy early 

uirements. 

e only feature which is favourable to sellers of pig iron is that 
Cleveland warrants haveimproved in value. At one time last week 
they could be had at as low a figure as 423. 14d. cash, this being 
below anything that has been reported for several years, but there 
sprang up something of a reaction which carried the price up 1s. per 
ton, and this week the fluctuations have been within 2d. of 43s. 2d. 
Cleveland warrants have within the last few days been rising, while 
Scotch have been weaker, thus reversing the order of a short time 
ago, and the difference between the prices of the two, which 
towards the end of November was 13s, 6d., has now been reduced 
to 12s, Buteven with this difference, Scotch iron is far too dear 
compared with Cleveland iron. Last year the latter was dearer 
than Scotch iron, and there was comparatively little Cleveland 
iron going into Scotland ; this year Cleveland iron is being sold to 
Scotch founders at considerably lower rates than they have to 
give for Scotch iron. It has been so all the year, for the average 
difference has been about 8s. per ton, and this is double what it 
need be to enable the Cleveland maker to compete successfully in 
Scotland. The necessity for Scotch warrants becoming cheaper, if 
business is to be done in them, has become apparent, and they are 
tending downwards in price. 

The rise in Cleveland warrants has not been followed by any 
improvement in the value of makers’ iron, though prices have, 
nevertheless, been fairly steady. No. 3 Cleveland G.M.B. pig 
iron has been kept at 43s. 3d. per ton, and nearly all the business 
has been done at that figure, though some few small lots were sold 
at 43s, 14d. early in the week. Buyers have made strong efforts 
to beat the price down to 43s., but have not succeeded, makers 
and second hands alike refusing to accept it when more could be 
got for warrants, Makers are not very keen sellers, since the 
present prices come a good deal short of cost, and the latter cannot 
be brought down, because the value of coke is kept up, the manu- 
facturers of coke being thoroughly masters of the situation. In 
the usual order of things, when No. 3 Cleveland pig iron is about 
43s, 3d. per ton, medium quality coke is at l4s,, whereas now 
not less than 16s. 9d. will be accepted. 

Cleveland No. 3 pig iron is relatively worse than either Scotch 
or hematite. When last the first named was at 43s. 3d., Scotch 
iron was at 48s., the nominal difference ruling, but now it is at 
55s. 6d. In the same way hematite was at 54s., now it is at 59s., 
No. 1 is at 44s, 9d., and No. 4foundry at 43s. The supply of grey 
forge is still short of the demand, though the former has been 
increased, and the lower quality thus continues to realise a better 
price than the higher. Atleast 43s. 6d. must be paid. The short 
supply of grey forge has hampered operations at some of the 
finished ironworks. Mottled and white pigs are at 42s. 9d. 

The hematite pig iron market is on the down grade, owing to the 
keen competition of other districts. Cumberland and Lancashire 
producers have made considerable reductions in their quotations, 
and on that account have been securing a greater proportion of the 
Sheffield orders than usual. This is a most important market for 
the producers of hematite in this district, and they do not intend 
to lose their connections there. They, therefore, ask 59s. per ton 
for mixed numbers, but generally consumers do not offer more 
than 58s, 6d.; No. 1 is at 593. 6d., and No. 4at 55s. 6d. Rubioore 
is reduced 3d. per ton, and may now be had at lds. 6d. per ton 
delivered here, 

Shipments of pigiron are more unsatisfactory than those of last 
month, but compare favourably with those of December last year. 

The chief officials of the North-Eastern Railway have just 
returned from a visit to the United States, where they took notes 
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of the manner in which American railway business was carried on. 
They are now proposing to introduce on their line trucks which 
will carry double the load conveyed in the old 10-ton wagons, If 
these are applied for the carriage of ironmaking materials, it will 
put the ironmasters to very considerable expense for altering the 
lifts, &c., at their works. In order to obtain full particulars of 
the changes that are contemplated by the North-Eastern Railway 
Company, a deputation from the Cleveland Ironmasters’ Associa- 
tion will shortly meet Mr. Gibb at York. They will also discuss 
the question of the short supply of trucks, which for several 
months has hampered trade of Teesside. It is held that the 
shortage of wagons has been due as much to a lack of engines as 
to a lack of trucks. 

The application of electricity for power purposes is proceeding 
apace in the North of England. Dorman, Long and Co., Britannia 
Steel Works, Middlesbrough, were the first to supersede steam by 
electricity for running a portion of their machinery. Bolckow, 
Vaughan and Co., as was reported a short time ago, are spend- 
ing £70,000 upon an electric power plant for their Eston Steel 
Works ; Bell Brothers will largely employ electrically-actuated 
machinery at their new steel works, one machine being a 100-ton 
overhead crane ; live rollers, straightening and ending machines, 
transfer tables, c., will all be driven electrically. Head, Wright- 
son and Co., Limited, Teesdale Iron and Engineering Works, 
Thornaby-on-Tees, have determined to substitute electricity for 
steam, wherever possible, as a motive power. On Tuesday the 
Thornaby Corporation passed the plans for Head, Wrightson’s 
power-house, 

The manufactured iron and steel industries are decidedly slacker 
than they were, and it cannot be denied that the outlook is any- 
thing but encouraging. Orders come in very slowly, and the 
tendency of prices is downward, especially for plates and angles, 
in which the competition is keenest. At present producers quote 
£6 less 2} per cent. for local deliveries of steel ship plates, and 
£6 12s, 6d. less 24 percent. for iron ship plates, but less will be taken 
for stee] plates for export, where they come into competition with 
German steel. Iron ship angles are at £6 and steel ship angles at 
£5 15s., less 24 per cent. in both cases. Common iron bars are 
realising £6 5s, less24 per cent. Thedirectors of Palmer’s Shipbuild- 
ing and Iron Company, Limited, Jarrow-on-Tyne, have determined 
to pay an interim dividend at the rate of 6 per cent. per annum 
on both the ordinary and preference shares, 

The shipbuilding industry is not so satisfactorily situated as it 
was, and the volume of business is rapidly falling off, as might be 
expected when freights are so poor, and the number of vessels laid 
up is increasing steadily. 

Business in the engineering industries is tapering off considerably, 
and at some places work has become slack, and the men have begun 
to be employed only three-quarter time. There is no pressure now 
to get orders completed. 

The activity in the coal trade continues unabated, and is quite 
in contrast to the state of affairs in the iron and steel industries. 
The briskness at the collieries is likely to be kept up at any rate for 
the first quarter of next year, as large orders are on the books of 
the leading coalowners for delivery up to March, and for this month 
and January there is little that is available forsale. Trade is 
generally good just before the holidays, but the contracts in hand 
assure regular work afterwards. As compared with the value of 
iron, coal prices are high, and makers of iron and steel cannot pay 
them without incurring loss. But steam coals are realising 11s. 6d. 
to lls. 9d. per ton f.o.b., and gas coals 12s. 6d. Best foundry 
coke is quoted at 18s. to 18s. 6d. f.o.b., and furnace coke of 
medium quality is at 16s, 9d., delivered at the furnaces. The 
Cleveland Miners’ Association are proposing to induce their 
employers to consent to a minimum wage, but the time is hardly 
opportune for the consideration of sucha question, and it is impro- 
bable that it will be granted. 








NOTES FROM SCOTLAND. 
(From our own Corr “ 

THE pig iron warrant market has been very dull, and only incon- 
siderable quantities of iron have this week been changing hands. 
It is not expected that any buying of consequence will take place 
between now and the Christmas holidays, and there is not likely to 
be much speculative dealing in warrants, 

Seotch warrants have been in poor request. The cash price is 
given from 55s. 4d, to 55s, 2d., but business has been done for 
delivery in twenty-two days at 54s, 9d. Cleveland warrants have 
been fairly steady, with a moderate business at 43s, 1d. and 43s, 2d. 
cash, the same rates for delivery in fourteen days, and 43s, 34d. to 
43s, 2d. one month. Cumberland hematite warrants are for the 
moment practically out of the market. 

There is considerable slackness in the inquiry for Scotch hema- 
tite for both present and future delivery, but especially the latter. 
The price has declined ls, to 1s. 6d. per ton, and merchants now 
quote 61s, 6d. to 62s. for delivery in railway trucks at the West 
of Scotland steel works, 

The prices of both the ordinary and special brands of Scotch 
makers’ iron have been comparatively steady. G.M.B., No. 1, is 
quoted at Glasgow, 56s. 6d.; No. 3, 53s.; Govan, No. 1, 57s. 6d.; 
No. 3, 53s.; Carnbroe, No. 1, 57s.; No. 3, 53s.; Clyde, No. 1, 66s.; 
No. 3, 56s.; Gartsherrie, No. 1, 67s.; No. 3, 56s. 6d.; Langloan, 
No. 1, 70s. No. 3, 58s,; Summerlee, No. 1, 70s. 6d.; No.3, 58s.; Colt- 
ness, No. 1, 71s. 6d.; No. 3, 58s. 6d.; Glengarnock, at Ardrossan, 
No, 1, 66s.; No. 3, 56s.; Eglinton, at Ardrossan or Troon, Nos. 1, 
56s. 6d.; Nos, 3, 54s.; Dalmellington, at Ayr, No. 1, 56s.; No. 3, 
54s.; Shotts, at Leith, No. 1, not quoted; No. 3, 56s. 6d.; 
ta at Grangemouth, No, 1, 67s. 6d.; No. 3, 57s, 6d. per 

n. 

The output of pig iron in Scotland is well maintained, and it 
is not thought that stocks are increasing to any material extent. 
There was an increase of 170 tons last week in the stock in 
Glasgow warrant stores, but this was so small as not to have any 
influence on the market. There are now 47 furnaces making 
hematite, 34 ordinary, and 2 basic iron, the total of 83 thus 
blowing in Scotland comparing with 82 at this time last year. 

The shipments of pig iron from Scottish ports in the past week 
amounted to 4418 tons, compared with 5048 in the corresponding 
week of last year. The arrivals of Middlesbrough pigs at Grange- 
on were 6957 tons, being 2029 more than in the same week of 


In the finished iron department there has been a quiet demand, 
and the sales that are effected do not bring prices that are satis- 
factory, taking into account the comparatively high cost of pro- 
duction. There is a good deal of activity in the different branches 
of the foundry trades, and locomotive engineers are very busy. 

The outlook in the steel trade is not quite so encouraging as 
could be desired. In structural work, such as bridge building, 
there is a good deal of business passing, but the scarcity of ship- 
building contracts is the cause of not a little anxiety to the steel 
makers, a large proportion of whose business has all along con- 
sisted in the production of mild steel for shipbuilding purposes, 
The outlook is so indifferent in the shipbuilding industry that 
there is already a talk of reducing the wages of some of the opera- 
tives employed in the shipyards, 

There is no reason to complain of the volume of business in the 
coal trade. Shipments are no doubt about 6000 tons less than in 
the preceding week ; but there has, on the other hand, been a good 
deal of buying for export to continental ports, and the home 
demand is now about its best. The very cold weather now prevail- 
ing, with heavy falls of snow, has made the household demand 
specially urgent, At the same time manufacturing consumers have 
been inclined to take rather more than their full complement of 
supplies, there being some apprehensions of trouble among the 
Welsh miners, The prices of splint coals are up about 6d. per ton, 
and small coals and the better qualities of dross are also dearer. 


steady. Main coal is quoted f.o.b. at Glasgow 9s.; steam, 9s, 9d. 
to 10s.; ell, 10s, 3d. to 11s.; and splint, 11s, to 11s, 8d. per ton. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


THERE is still a good deal of business being done at most iron- 
works, and rails have been shipped freely to colonial and foreign 
destinations. At the same time, it cannot be denied that a certain 
degree of uncertainty, and indeed anxiety, exists as to the future. 
At Llanelly I hear of American bar coming in, at Newport 
of German bars, and at Swansea of various shipments bei 
received of steel blooms and billets from Holland, Sweden, ani 
Hamburg. 

Dowlais, I see, continues a centre of interest. Mr, Keen and 
Mr. W. Richards remain in residence, and most of the directors 
are to be there this week. This may taken as preliminary to 
other features of the ‘‘steel combine” into which Cyfarthfa and 
other works may drift, Lord Wimborne signified his retirement 
from sole ownership of Dowlais by the concession of a year’s salary 
as a gift to all his old staff of official employés. This included a 
great number, and worked out, I hear, at £38,000. The general 
manager, by his own wish, was exempt. 

Orders for coal this week have not been easy to place. Demand 
has been strong for best and seconds steam, also drys ; and large 
Monmouthshire continues in good inquiry, while house coal seems 
at length to have begun distinct upward progress, home demand 
strengthening in unison with the coming on of colder weather. 

Latest coal quotations on ’Change, Cardiff, this week, indicate 
advancing prices, which would have been higher but that the 
stormy weather has delayed incoming tonnage :—Best steam coal, 
16s, 6d. to 17s.; seconds, 15s, 9d. to 16s. 3d.; drys, 16s, 3d. to 
16s, 6d.; seconds, 15s, 3d. to 15s. 9d.; best smalls, 10s. 6d. to 
10s. 9d.; seconds, 93s. 9d. to 10s.; other kinds from 8s, 9d.; best 
Monmouthshire, 15s. 9d. to 16s., vi@ Cardiff; seconds, 14s. 6d. to 
15s. 6d.; best households, 16s, 6d. to 17s, 6d.; No. 3 Rhondda, 
16s, to 16s. 3d.; brush, 13s. 3d. to 13s, 6d.; small, lls.; No. 2 
Rhondda, 14s, to 14s, 3d.; through, lls. 3d. to lls. 6d.; small, 
8s, 6d. to 9s, Patent fuel continues brisk, 14s, 6d. to 15s. 6d.; 
furnace coke, 17s, 6d. to 18s, 6d. firm; foundry, 2ls. 6d. to 
22s. 6d.; special, 26s. One of the largest buyers of Welsh steam 
coal, the P. and O., has been ee Indian coal and others, on 
account of the high prices of Welsh. 

The two house coal pits at Rhymney remain on strike. 

On Saturday the first sod of the important colliery undertak- 
ing at Cefngefelach was cut. It is proposed to sink to the well- 
known Graigola seam. 

Swansea coal shipments to France last week were exceptionally 
heavy—total, 30, tons. In all, the despatch was above 
average—55,000 tons—Cape, Italy, Sweden, figuring. 

Latest prices on "Change, Swansea, are :—Anthracite, 24s. to 25s.; 
seconds, 22s, to 23s. 6d.; best large, 20s. to 22s.; red vein, 16s, to 
16s. 6d.; rubbly culm, 5s. 6d. to 6s.; steam, 16s. 6d. to 17s. 6d.; 
seconds, 15s, 6d. to 16s. 6d.; bunkers, 10s, 9d. to 11s. 3d.; small, 8s, 
tol10s. House coal: No. 3 Rhondda, 16s. 9d. to 17s.; through, 
14s. to 14s, 6d.; small, 11s, 6d. to 12s. 6d.; No. 2 Rhondda, 13s. 
to 13s. 6d. Patent fuel, 14s. 6d. to 15s. 6d. Coke, 17s. to 
223. Pitwood, 19s. 6d. Cardiff prices easier, 17s. to 17s. 3d. 
Compilations showing the year’s working in iron and steel, coal, 
coke, and patent fuel, are now preparing, and it is of interest to 
takea preliminary glance. Cardiff shows a declinein November coal 
traffic ; Newport a decline in foreign, but an improvement in coast- 
wise ; Swansea an improvement in foreign, but a decline in coast- 
wise ; Llanelly a decline foreign, improvement coastwise. Port 
Talbot, which despatched 30,390 tons coal, foreign, in January, 
sent 23,788 tons in November. 

Cardiff and Newport iron and steel exports, so far during the 
year, have been fairly equal, about 30,000 tons each. ther 
details I reserve until the year’s returns are complete. The lead- 
ing ironworks this week are tolerably active. A short supply of 
coal interfered with the mills at the Beaufort last week. The 
Aber is being steadily altered and improved. Black plate stocks 
are being rapidly worked off. Last week tin-plate shipments 
totalled 83,771 boxes ; stocks are now down to 91,302. November 
export business in tin-plate showed improvement as regards 
Russia, Sweden, Norway, Portugal, Italy, China, _— and 
United States ; but a falling-off with Germany, Holland, Belgium, 
and France. Totals for November were 16,391 tons, as compared 
with 15,223 tons for November last year. 

On ‘Change, Swansea, this week it was the subject of comment 
tha ithe steel billets now being unpacked were under home-made 
figures. The bulk are of basic quality, and, it was the opinion of 
authorities, were unreliable, and could only be used for ordinary 
purposes, Works or the mills, it was considered, had nothing 
to fear. 

Closing figures may be taken as reliable for a short time, but 
forward business is restricted, and buyers and sellers evidently 
acting with caution, each not willing to commit himself. 

Pig iron is firmer. Glasgow pig iron warrants, 55s. 4d. cash ; 
Middlesbrough, No. 3, 42s. 1d. to 42s, 2d. ; other numbers in pro- 
portion ; hematite warrants, 56s. 6d. for mixed ; Welsh bars, £6 to 
£6 2s.6d.; sheets, iron and steel, £8 to £8 5s.; steel rails, heavy, 
£5 to £5.5s,; light, £6 5s. to £7 5s.; Bessemer steel tin-plate bars, 
£4 17s. 6d.; Siemens best, £5. 

Tin-plates: Bessemer steel cokes, 13s, 3d. to 13s. 6d.; Siemens 

coke finish, 13s, 6d. to 13s, 9d.; ternes, per double box, 28 b 20 C., 
27s. 6d., 28s., to 29s.,; best charcoal, 14s, 6d. to 15s, 6d.; big 
sheets, 6ft. by 3ft. by 30 g., per ton, £10 15s, to £10 17s. 6d.; 
finished black plate, £10 12s. 6d. to £10 15s. ; block tin, £112 to £106 ; 
spelter, £16 5s.; lead, £11 2s, 6d. Copper, Chili bars, £55 2s. 6d. 
to £55 ; iron ore, 14s, 6d. to 15s, 6d. These prices are very similar 
to those issued at Cardiffand Newport, where Almeria is quoted 
at 14s, 6d.; Rubio, 14s, to14s, 6d.; and Tafna, 15s, to 15s, 6d. 
Llanelly shipments of tin-plates September quarter totalled 
14,102 tons, as against previous quarter of 12,318 tons, 
The long-disputed question of rating of collieries in the parish 
of Merthyr has now been amicably arranged, Nixon only excepted. 
A reversion to old rate agreed to, colliery companies to pay a per- 
centage of 10 per cent. on large and small coal, in addition to 
eo tonnage rate, and shall supersede Messrs, Eve and Sons’ 
valuation, 








AMERICAN NOTES. 


(From our own Correspondent.) 
New York, November 27th. 

THE demand for iron and steel material has assumed larger pro- 
portions during the past week, and the producing capacity is 
evidently losing with respect to demand. Phe railroad companies, 
locomotive builders, pipe-line builders, car builders, and all large 
consumers are placing very heavy orders for the best possible 
delivery. The mills are simply unable to give satisfaction to buyers 
as to when material can be delivered. Pig iron is stronger than it 
was, steel billets cannot be had, rods and bars are scarce, and in 
the face of the fact that new requirements are being opened up 
almost daily, it is not difficult to foresee the possibility of a general 
advance in prices, On the other hand, however, it is said to 
be, and understood to be, the determination of those who 
are in the control of the situation that there shall be no 
advance in a speculative way, and that everything will be done 
to prevent any undue anxiety among consumers to secure pre- 
ferences, It was this anxiety two years ago that precipitated a 
boom that was disastrous, 

The developments of the Beaumont Texas oil field are surprising 
the entire country. The Beaumont Oil aro 7 pape Company, 
of New Orleans, on last Saturday, announced the purchase in this 
city of five tank steamers, each of 30,000 barrels capacity. These 


at 


have already been made for the delivery of 4,000,000 barre’ 
annum, re Ber the region of country bounded by ‘Philadelphia 
the south, and exten through New land. Tests made 
show that even in Pennsylvania this oil can undersell coal, Api 
line is now being built, and the cost of delivering oil at seaport mill 
be reduced to a minimum, 

The report that the Government has undertaken to institute pro. 
ceedings against the Amalgamated Copper Company, under the 
Sherman anti-trust law, has caused quite an excitement. Some. 
thing like a corner was created in tin owing to the non-arrival of 
steamers, but the situation is being relieved by the arrival of 
125 tons, and the expected arrival of 1730 tons already over due, 
The attempts to bear the copper market has failed. ‘Total ship. 
ments of copper for the month 4604 tons till last Saturday. Negotia. 
tions are in progress for the formation of a foreign and domestic 
pneumatic tool trust with a capital of 2,000,000 dom, 

The construction of trolley lines is pn ay a great deal of new 
capital, and combinations are in progress by which lines covering 
several hundred miles of territory will come under one manage. 
ment. The latest combination of this character will connect 
North-Western Pennsylvania with Central Indiana, a distance of 
562 miles. Trolley line construction will be prosecuted with un- 
usual vigour all next year. The United States Steel Corporation jg 
endeavouring to secure control of the Norfolk and Western Rail. 
road, over which the bulk of its products reach tide-water. The 
difficulty of shipping material, owing to the shortage of 
still continues, and an increasing quantity of merchandise now 
awaits facilities at almost every industrial centre in the United 
States. The mills and furnaces are accumulating material at 
many points, and it may be thirty owe yet before there will be 
any sign of relief. The financial market is very strong. The 
statement on Saturday shows a surplus of over 4,000,000 dols, 
increase, in addition to the 8,000, dols, gold sent to Europe, 
Bank rates, 3 to 34 per cent. on call. The demand for money 
throughout the interior is unusually active, but they are met by 
local banks. 

The Reciprocity Convention, which was held in Washington 
last week, took a decided stand in favour of continuance of the 
past tariff policy of the Government, and will take reciprocity 
by the teaspoonful and will blow it well before they swallow it, 


New York, December 5th, 

Commercial and industrial activities have reached what many 
regard as high-water mark for the year. The close of navigation 
and the near approach of winter necessitates hurried accumula- 
tions and shipments of heavy a ge from wheat and steel to shop 
material. The copper situation is now of greater concern than 
steel or anything else, in view of the cut-throat game now being 
played between the contending interests seeking control. An im- 
petus to the present condition, however, was derived from London, 
when spot copper fell £5, All sorts of wild rumours of great sales 
are current at all sorts of improbable prices, from 16 to 114 cents, 
Injunctions and counter-injunctions are now being ground out by 
the courts, and one of the Montana managers—A. R. Flower— 
is in contempt of court, but this was temporarily disposed of by an 
appeal to a higher court. At Boston, Amalgamated dropped 5 

ints between Wednesday and Saturday, to 76; Calumet and 

lecla dropped 30 points, to 615, recovering to 635, It will be 
well to watch cable reports. 

The steel companies are all booking orders, but for late delivery, 
much of the incoming busi ing intended for use during the 
latter half of the coming year. Car builders have been quite heavy 
buyers during the past week. The demand for coal and general 
merchandise cars is of an unprecedented character. Here area 
few recent orders :—The Pennsylvania Railroad, 4000 coal cars and 
400 freight cars ; Northern Pacific, 1000 coal cars ; Denver and Rio 
Grand, 500 coal cars; Pere Marquette, 500 30-ton cars ; Seaboard 
Air Line, 424 flat cars ; Great Northern, 350 steel cars ; Texas and 
Pacific, 2500 box cars, and so on through a newspaper column, 
New car-building shops are to be erected, as present capacity is 
deficient. Locomotive capacity is about as far behind demand, and 
a list of recent orders, ranging from 400 of the Pennsylvania 
Railroad to 10 engines by small roads, would fill a good 
part of a column. The wonder is how these orders are to be 
filled next year. The meaning of it all clearly is, that in many 
construction and equipment manufacturing lines productive 
capacity is tobe enlarged. This enlargement isnow in progress, but 
the urgency for equipment and all manner of material are so great 
that a general enlargement of manufacturing capacity has been 
forced upon our conservative managements. Iniron and steel pro- 
duction there is a strong aq y to higher prices, but it is scarcely 
probable that this mistake will be committed. The strongest 
reason against it is that furnaces and mills are sold ahead for periods 
ranging from three to nine months ; any advance would refer to 
supplies to be delivered later. By that time important changes in 
iron and steel conditions will have developed. At present the 
exceptionally favourable margins are stimulating enlargement of 
capacity toa great degree. The financial situation is favourable. 
The holders of industrial securities are anxious to see which way 
the Congressional finger-board as to Trusts will point. 











THE NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 


STEAM coal market is firm, but owing to the rough weather ton: 
nage has been delayed. The same remark applies to the house 
coal. Exports for week ending December 7th :—Coal: Foreign, 
59,310 tons; coastwise, 13,989 tons. Imports for week ending 
December 10th:—Iron ore, 2150 tons; pig iron, 1700 tons ; steel 
scrap, 320 tons ; slates, 178 tons ; pitwood, 1968 loads. 

Coal: Best steam, 15s. 6d. to 15s. 9d.; seconds, 14s, 6d. to 
14s, 9d.; house coal, best, 17s.; dock screenings, 10s.; colliery small, 
9s. to 9s. 6d. Pig iron: Scotch warrants, 55s. 6d.; hematite 
warrants, 56s. 6d., f.o.b. Cumberland prompt ; Middlesbrough, 
No. 8, 43s. ld. Iron ore: Rubio, 14s, 9d.; Tafna, 15s. 6d. 
Steel: Rails, heavy sections, £5 to £5 5s.; light ditto, £6 5s. ta 
£7 f.0.b.; Bessemer steel tin-plate bars, £4 17s. 6d.; Siemens steel 
tin-plate bars, £5, all delivered in the district, cash. Tin-plates: 
Bessemer steel coke, 18s, 3d. to 18s, 6d.; Siemens, coke finish, 
13s, 6d. to 18s, 9d., nominal. Pitwood, 17s. 6d. to 18s., ex ship. 
London Exchange telegrams: Copper, £55 ; Straits tin, £111 10s. 
Freights easier, 








In accordance with a request by the President of the 
Commission du Travail of the French Chamber that the Comité 
Central des Houilleres de France would communicate any observa: 
tions they might have to make with reference to the proposition 
for an eight-hour day in mines, M. Darcy, president, and M. 
Gruner, general secretary of that body, with eighteen delegates, 
all chairmen, general managers, or chief engineers representing 
collieries in the various basins, set forth as follows the disastrous 
consequences that would follow an intervention forbidding the men 
to furnish more than five and a-half or six hours’ work: (1) Re- 
striction of output through reduction of working hours ; (2) reduc- 
tion of wages or increase of cost, with further restriction of output 
through the incursion of foreign coals, which would oust the native 
coal and eventually close French collieries ; thus (3) throwing 
great many miners out of work ; and (4) increasing the price of coal 
together with that of manufactured articles and the cost of living. 
In fine, they urged, this measure, proposed in the interest of 
labour, would have the effect of either reducing wages or of 
diminishing the number of hands employed, with the obligation of 
all the workers to bear the cost of a privilege granted to a portion 
of them, Owing probably to the cogency of these arguments, the 
Minister of Public Works has since assured M, Francis Laur that 








Household coals are firm at former rates, and shipping coals are 





vessels will begin delivering oil in this city in January. Contracts 





the Government would not support the measure, 
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NOTES FROM GERMANY. 
(From our own Correspondent.) 
branches of the iron trade is 
d: inland orders of weight are 
and the small orders that are 
have to be taken at very low, and in many 
ruinous prices. Ja iron ore next to no 
cases 4s is done, and the outlook is decidedly 
— Crude iron remains languid ; the blast 

gloomy. orks of Silesia, though by no means 
form engaged, are still, it appears, better off 
_ Tose of the western districts of Germany. 
st consumption is limited to the utmost, but 

ae is still a fairly brisk and regular export done 
t ee yarious sorts of raw iron. The joining of 
in the vrnish-Westphalian and the Laxemburg- 
= ine Syndicate has caused some satisfaction 
_— producers, who have a favourable influence 
wo the general trade in pig iron, apie 

‘A most unfavourable condition prevails in the 
billet and bloom department, and the manufac- 
tured iron trades are, if possible, worse off now 
than in last month, inland demand having 
scarcely ever before beenso weak asitisnow, Ex- 

rt in the various articles of finished iron has, on 
the other hand, been showing an improvement of 
late. In September of present oes export is 
stated to have been 41 per cent. cfthe total make, 
For October of present year export in manufac- 
tured iron was 204,500 t., against 111,000 t. in the 
came month last year, export in crude iron and 
jn scrap iron during the same month was 
35,300 t., so the total export in iron from Ger- 
many was 240,006 t. for October, against 130,000 t. 
inthe year before. Export in scrap iron appears 
to have been specially brisk in October, over 
18,000 t.; also in billets a fairly large trade was 
done, no less than 30,000 t. being exported to 
England, against 20,000 t. last year. Of the 
65,000 t. bars and sectional iron that have been 
exported from Germany in October of present 
year, nearly 17,000 t. was sent to England, — 

A very slow and unremunerative sort of business 
is done in heavy plates, the convention now quot- 
ing M. 160 p.t., against M. 180 p.t. for best sorts, 
and M. 140 against M. 160 p.t. for second quali- 
ties. In Rheinland-Westphalia very few orders 
bave been received at the sheet mills in the course 
of the past week, while the ee mills report 
themselves pretty well occupied, chiefly on foreign 
orders, but they have had to take them at very 
low prices, which leave next to no profit. 

The Austro-Hungarian iron market shows no 
change. Orders are scarce and prices very weak, 
and there is no prospect of improvement in the 
near future. The locomotive and wagon shops 
form an exception, being well occupied for the 
present, and the outlook altogether in this branch 
of the iron industry seems fairly bright, as there 
are some Government orders pending. 

Daring this week and the last the general 
position of the Belgian iron market has been 
getting weaker, and prices have shown a further 
downward inclination ; at the last tendering for 
the State Railways 1333 t. steel rails were offered 
at 155f. and 157f. p.t. by three Bslgian works, 
which succeeded in obtaining the contract; no 
other firms tendered. The Belgian rolling mills 
complain of the reserve practised by the locomotive 
and wagon building shops, which, though they 
have secured several large contracts from the 
State Railway Administration, have not, as yet, 
purchased the material required for the execution 
of these orders; it is even reported that a part 
of the requirements is going to be bought from 
abroad, German bars have been offered in 
Belgium at 100£. p.t., which is less than the cost 
of production in Belgium. 

Quotations on the Belgian coal market remain 
pretty firm for house coal, while engine fuel is 
depressed. Compared to last year, the present 
prices for house coal are only about 3f. to 4f. p.t. 
lower, but the decrease in the prices for engine 
fuel is considerable — 6f. to Sf. p.t. in some 
instances. If the present dulness in the iron 
industry continues, further reductions in price 
will take place on the coal market in spring. 
Coke is stiff at 17f. p.t. The forty coke ovens of 
Willebrock are producing about 4000 t. per 
month ; and though their prices are a trifle 
higher than those of the Coke Convention, the 
blast furnace works seem willing to pay a little 
more, as the quality of the coke is excellent. 

Of the French iron industry very little is to be 
reported, all branches being but moderately 
occupied, while the tendency of quotations con- 

tinues a trifle weak, 








LAUNCHES AND TRIAL TRIPS. 


HaILeypury ; built by, Wm. Pickersgill and 
Sons, Sunderland ; to the order of, Galbraith, 
Pembroke and Co., London; dimensions, 334ft., 
46ft, 10in,, by 24ft. lin.; engines, triple-expan- 
sion, 23in., 38in., 64in., by 42in.; pressure, 180 lb.; 
launch, November 28th. 

_ARaD ; built by, Wigham, Richardson, and Co., 
Limited ; to the order of, the Royal Hungarian 
Steam : Navigation Company, Adria, Limited, 
Buda Pesth ; dimensions, 375ft. by 48ft.; engines, 
triple-expansion ; constructed by, the builders ; 


speed of 11 knots ee 
Termine 30th, was attained ; trial trip, 
Moonrie.D, steel screw steamer; built by, 


Joseph L, Thompson and Sons, Limited ; to the 
order of, Northfield Steamship Company, Limited ; 
dimensions, 38ift. 6in., 49ft. 6in., by 29ft. 6hin. ; 
ougines, triple-expansion, 26in., 44in., 72in., by 
ee pressure, 180 lb.; constructed by, John 
ae and Sons, Limited; the vessel has 

escopic nenets to suit Manchester Ship 
Canal ; launch, December 4th. 








TRADE AND BUSINESS ANNOUNCE. 
MENTS 


Ps are informed by J. W. Jackman and Uo., 
: the oria-stocet, that they are agents for many 
be e American foundry appliances which have 

: recently described in these columns. 
the hy ehigroe BrorueErs, Limited, ask us to state 
aa ¥ free removing from their present offices, 
32 Vi at from the 16t! inst. their address will be 

tr ictoria-street, Westminster, 8. W, 
2a my Manshold Council at their meeting on the 
Pos Pa rill, cr Man tender of Heenan and 
for the sum of cons’ os of a refuse destructor 





THE PATENT JOURNAL. 
Condensed from" The Iiustrated Ofleial Journal of 


Application for Letters Patent. 





*,* When inventions have been ‘‘communicated” the 
name and address of the communicating party are 
printed in italics. 


27th November, 1901. 


24,066. Discuaraine Ciay, R. W. Gibbs, London. 

24,067. Hanp Inons, D. R. Blair and C. Kirby, Leeds. 

24,068. Repatrinc Tire Covers, C. L. Cuthbe and R. 
Maxton, London. 

24,069. CLEANSING PRinTeRS BLANKETE, 8S. Bradbury, 
Manchester. 

“ee. Feep-waTteR Heaters, J. KR. Richmond, 


gow. 

24,071. Bonsins for Weavinc Porposss, J. Page, Man- 
chester. 

24,072. Manuracturg of Bricks, J. Burn, Stockton- 
on-Tees. 

24 073. CLutcnes for Cycixs, &c, C. A. Hyde, Bir- 
mingham. 

24,074. Suow Casgs, J. Benson, Birmingham. 

24,075. Umprxwia Rack, J. Benson, Birmingham. 

24 076. Canpiestick, A. Butler, Birmingham. 

24,077. PaRamMBULATOR Hoop, F. A. Hill, Birming- 


am. 

24,078. Guarp for Veuicres, W. H. Heathcote, 
Keighley. 

24.079 Borters, J. Biuns, W. Speight, and Binns and 
Speight, Limited, Bradford. 

24 a Razors, G. Graham and T. Booth, Shef- 


24,081. Datvinc Mecuanism, M. 8. Stewart and W. W. 
B. Hornby, Glasgow. 

24,082, Wacons, E. Foden, Manchester. 

24,083. ATracHinc Brooms to Hanpugs, A. Harrison, 
Manchester. 

24,084. Gasirvyinc Benzing, V. Man- 
chester. 

“>. INCANDESCENT Gas Burwers, R. Gilrnour, 

iW. 


Sfetescu, 


24,086. ELecrricaL Resistance3s, W. Fairweather.— 
(W. C. Fairweather, Germany.) 

24,087. Harr-cuRLinc Macuinery, D. Black and J. M. 
Wright, Glasgow. 

24,088. Harr-comBinc Macuinery, D. Black and J. M. 
Wright, Glasgow. 

—= Carco Bucket, E. M. Ginders, Birken- 


24,090. Canpiesticks, W. Trace, Cardiff. 
24,091. Ionrrion for CompusTion Enaines, H. Willows, 


Boston. 
24,092. Maxine ArtiriciaL Marsie, J. Tuckwell, 


‘ow. 
24,0938. ComMUNICATING on Trains, J. Green, 
mdon. 
24,094. DaracHaBLe Ruopy Foorsatt Net, A. Lewis, 
Cardiff 


a A 
24,095. Houss Service TexMina Boxes, 8. W. Baynes, 
mdon. 
24,096. ArracHING the Cases of ELectricaL APPARATUS 
A gaia Po.tzs, M. Byng and F. G. Bell, 
ndon. 


shire. 

24,098. Stoxers, T. Thornber and Leachs, Limited, 
Halifax. 

—_ Rotiers for Biixps, G. Chumley, Bagshot, 
Surrey. 

24,100. Casz for Cigars, &c., F. Schmolck, Baden, 
Germany. 

24,101. Pacxrna, 8. Redfern, Manchester. 

24,102. Srraercuers for Trousers, E. Williams, 
London. 

24,108. Raits for Tramway Lings, H. 8. Frampton, 
London. 

24,104. Motor VeLocipgpgs, A. Farnell, Coventry. 

— Rims for Waee.s of Carriacgs, H. Lavaggi, 

mdon. 

24,106. Propucine CLotu Pieattina, C. Welch, C. Welch, 
jun., and the Manchester Tucking Machine Com- 
pany, Limited, Manchester. 

24,107. Cans, J. A. Sutcliffe, Manchester. 

24,108. Bats for TasLe Tennis, A. E. L. Slazenger, 


mdon. 
24,109. Suspension Exxectric Lamp, P. Winn, Bir- 
mingham. 

24,110. Rerriczratinc Systems, W. F. Singer, 


mdon. 

24,111. Boor and SHoz Macuingry, J. Spencer, 
mdon. 

24,112. Instrument for Marxine Lives, W. Dargue, 


Halifax. 
re (a CatTLe Foon), G. H. Hughes, 
ndon. 
24,114. Fastener for Winpow Sasugs, O. P. Sweeting, 


London. 

24,115. Stereoscopic Puorocrarus, 8. H. Crocker, 
London. 

24,116. Resprrators, G. L. Fowler, London. 

24,117. Dipsomania Curg, J. Craven and G. M. Parke, 


mdon. 

—, Inpicatina Courss of Suot, R. Slazenger, 

mdon. 

24,119. Parqustry, H. P. C’emetson, London. 

24,120. Hegatinc by Hor Warer, J. G. Grimsley, 
London. 

24,121. Venpina Macuings, A. Baumgarten, Liver- 


pool. 

24,122. Bouts, W. P. Thompson.—(J. Beveridge, New 
South Wales ) 

24,123. Automatic Lock, 8S. G. Saxon, Eastbourne, 


ussex. 

24,124. Imptement for Lirrinc Licut SPHERICAL 
r8) i + and E. A. Bluemel, 
London. 


24,125. Hames, F. Y. Wood, London. 
24,126. Macuinge for Lassiuina Borties, G. Kirby, 


24,127, Cycie-courLine Apparatus, H. Richardson, 
London. 

24,128. CoLourinc Grass, F. Scherhag, London. 

24,129. PUNCTURE-PREVENTING Srairs, F. P. Bailey, 
London. 

24,130. SHop Counrgrs and Suowcasss, A. J. W. 
Pearson, London. 

24,181. Crocks, J. J. Stockall, jun., London. 

24,132. Autotypzs Tong Printine, C. Schricber, 
London. 

24,138. Borer Fivugs, W. Fitzner, London. 

24,134. EvectricaL Connections, J. G. Accles and F. 

. de Veulle, London. 
24,185. Hammer, J. Camerdiner, London. 
24,186. Woop Biock Pavine for Trarric, A. Moore, 


ondon, 

24,137. Gas Penpant, P. Thomas and C. J. Shaw, 
Birmingham. 

24,188. PHotocrarnic Dark Suipks, C. F. Palmer, 8. 
J. Holliday, and W. A. Richards, Birmingham. 

24,189. Roorina Laps, J. Scheck, London. 

24,140. Supportine Beams, J. Scheck, London. 

24,141. DevgLorinae Paorocrapsic Fiims, J. Boesch, 
London. 

24,142. Sartina Sutps, M. Le Matelot, London. 

24,143. Sprines, T. G. Stevens, London. 

24,144. Pan, W. F. Page, London. 

24,145. Ce1Linas, W. Bremer, London. 

24,146. Soxmpirigp Spirit, Spiritine, Limited.—-(J. 
Drapier and P. Dubois, France.) 

24,147. CoIn-rREED Apparatus, F. Cartwright and A. 
H. G. Hobson, London. 2 

24,148. ELectropms, A. D. Raine.—(H. A. Macdonald, 
France.) 

24,149. Cams for QuiICK-RETURN MOVEMENTS, M. J. P. 
O'Gorman, London. 

24,150. Carina Furnaces, A. F. Spooner.—(J. B. F. 
Lovbriat, Russia.) 





24,151. Sawpats, F. A. Dalton and W. P. Hollis, 
London. 
24,152. Resitient PoweR-TRANSMISSION Davice, J. RB. 
Churchill, London. 
28th November, 1901. 
24,158. Rerainine the Water in the Bitexs of Suips, 


. Borlaug, Glasgow. 

24,154. Rorary Ewaig, J. A. Kennedy -McGregor, 
Birmingham. 

24,155. AtracuMEeNT to Tasies, C. C. Bryan, Bir- 
mingham. 


24,156. Stace ILuustoy, C. I. D. Barrows, Birmingham. 

24,157. Brus Firrines of Gum Bortizs, T. Bedington, 
Birmingham, 

24,158. Auromatic Cour.ines, P. A. Martin, Bir- 
mingha‘ 

24,159. Form of Recorpinc Hyoromerer, F. T. 
Tranton, Dublin. 

24,160. Enoing for Prope.tiuinc Venicies, W. H. 
Baxter, London. 

24,161. AUTOMATICALLY PLacinG Foc SIGNALS on RaILs, 
W. H. Spurling, Wisbech. 

24,162. Matnsprineo for Watcuss, A. Pinfold, Bradford. 

24,163. Lirg-savinc Fenpgas, T. E. C. Wilson, Man- 
chester, 

24,164. ExTensIBLe Bortnc Macuings, J. W. Schofield 
and F. J. Leevers, Sheffield. 

24,165. Torpings, R. Watson, Glasgow. 

24,166. Corser Busk Prorscror, C. Nicholas, Glou- 


cester. 

24,167. Serinninc Apparatus, T. Ashworth and J. 5. 
Gaunt, Manchester. 

24,168. Domestic BetLows, J. Lewis, Cardiff. 

24,169. SupporTiING TRoLiey Arms, R. L. Ross, Port- 
rush, Co. Antrim. 

24,170. Forwiture Locks, F. M. Walker, Glasgow. 

24,171. Seats, W. Hackett, Glasgow. 

24,172. Takg-up Mortons for Looms, W. McGee and C. 
E Bradbury, Glasgow. 

24,173. Pweumatic SappLERy, J. Robertson, Fortrose, 


re. 

24,174. Cueck Vatvzs, T. Ryan and M. Barr, Buxton. 

24,175. Conpuits, H. N. Brooke, Huddersfield. 

24,176. Mixinc Gas, R. H. Koppel, Manchester. 

24,177. Drop Vatvge Enornss, F. H. Livens, Lincoln. 

24,178. Moron Drivinc Mecuanism, J. G. Carew-Gib- 
son and G. F. Buck, Manchester. 

24,179. Wuxex for Venicies, H. Pace, London. 

24,180. Ruwninc Gear of Vesicies, G. Pickles.—(A. 
Herschinann, United States.) 

24,181. Cuimnugy Ports, J. F. Inglis, Glasgow. 

24,182. Banp with ApusTaBLe Buttons, A. Sticker, 
Diisseldorf, Germany. 

24,188. Pirates for GramopHongs, O. Multhaupt, 
Berlin. 

24,184. Firgproor BrickFioor, O. Cracoanu, Berlin. 

24,185. SHoceinc Macutng, R. Gaebel, Dresden, Ger- 


many. 

24,186. DecrEasinc CANDLE-POWER of ELzotRic Lamps, 
H. Frohman, London. 

24,187. Waste Beer Preventer, F. E. C. Payton, 
Handsworth, Staffs. 

24,188. Tramway Rats, H. Kerrill, Dublin. 

24,189. MovaBie Hoops, A. J. Sheddan, Dudley. 

24,190. PHotocrapHic Sky Ssapg,E. P. Culverwell, 
Howth, Ireland. 

24,191. Friction CLutcugs, A. J. Jung, London. 

24,192. Paorective MecuanisM, E. de Pass.—(R. V. 
Cheatham and J. A. Stewart, United States.) 

24,193. Taottey Wuexts, H. W. Pinkerton, Birming- 


ham. 

24,194. The Doprex Croser Szat, F. Wainwright, 
Edgware. 

24,195. Gamer, H. V. H. Percy, Hodnet, Shropshire. 


24,196. Macutnges for CLeaninc Boots, E. Williams, 
London. 

24,197. Meratuic CuiLis of Bepstzaps, A. B. Reeves, 
Birmingham. 


24,198. GramaPHongs, C. L. Newland, Bromley, Kent. 

24,199. Cuggss Currers, W. G. Templeton, London. 

24,200. Warsr-tTap, C. H. Walker-Biggs, London. 

24,201. Rorary Enoryg, 'l’. J. Masters, London. 

24,202. Reparrinc Pyevumartic Tress, H. T. Stephens, 
London. 

24,203. Pipg CyLinper, A. Sewell, London. 

24,204. Automatic Apparatus for DgvELoPinc and 
Fixtsa PaoroorapHic Puiates, J. Kukovitsch, 
London. 

24,205. Manuracturg of CeLLULorp Comss, F. Germani, 


mdon. 

24,206. VENTILATION of UNDERGROUND Raitways, J. R. 
Chapman and The Metropolitan District Electric 
Traction Company, Limited, London. 

24,207. Pwgumatic Tings, H. H. Lake.—(Punctnot Tire 
Company, United States.) 

24,208. AtracHine Tizs, H. J. Berg, London. 

Looms, L_Serépel, London. , 

. Presses, 8. W. Wilkinson, London. : 

. INTERMEDIATE GEARING, C. J. Baker, London. 

. Hanpves of Braxgs, J. Trantom, Liverpool. 

. Switcnes, W. Sumner, Liverpool.. 

* Scarro.pine, F. Hornby, Liverpool. 

. Evectric TraNsrorMeErs, C. Russo, London. 

5. Borries, H. W. Engholm, London. 
,217. Cortinc LapIEs’ R, H. Sehlbach and T. 
Whiting, London. 

24,218. INCANDESCENT LIGHTING MaNTLEs, J. L. Muller 
and J. Bonnet, London. 

24,219. Apparatus for Fittinc Borris, E. K. Moore, 
London. 

24,220. Heat Excuanogsrs, R. B. Ransford.—(J. and 
A. Niclavsse, France ) 

24,221. Fastentne Lapigs’ Hats, O. Kraus, London. 

24,222. Mera Capsutes, H. J. Haddan.—(A. Flach, 
Germany.) 

24,223. Hince Connections, H. J. Haddan.—(G@. W. 
Greenrtood, United States.) 

24,224. Grippinc Macuines, H. J. Haddan.—(G. W. 
Greenvood, United States.) 

24,225. Grippinc Macuines, H. J. Haddan.—(@. W. 
Greenwood, United States.) 

24,226. CycLe Rest, H. U. von Troschke, London. 

24,227. Mgans for Recutatine Spzep, B. G. Lamme, 
London. 

24,228. Winpines for Ex.ecrricaL Macuings, B. G. 

mme, London. 

24,229. Pumps, J. Horn, London. 

24,230. FiusHinec WarTer-cLosets, J. W. Brown, 
Kingston-on-Thames, 

24,231. Copyinc Apparatus, F. W. Zimer, London. 

24,232. StIGNALLING Apparatus, L. Dreyfus and H. 
8 elmann, jun., London. 

24,233. Winpow Fasteners, B. Conner, London. 

24,234. Optarinment of Merats, &c., C. A. Keller, 


ndon. 

24,285. ManuracturRE of Attoys, C. A. Keller, 
mdon. 

24,236. Trees for Boots, J. Lucking, London. 

24,237. Winpow Fastensrs, W. W. Potter, London. 

24,288. CoIn-FREED ApPaRaTus, M. Sielaff, London. 


29th November, 1901. 


24,239. Casgzs for Nernst Lamps, B. M. Drake, E. G. 
Sheppard, G. 8. Ram, and the Nernst Electric Light, 
Limited, London. 

24,240. AuTomATIC CANDLE Ho.pgr, E. A. Hartland, 
Chingford. 

24,241. Hose Regis, W. J. Lawson, London. 

—, Morors for Venicizs, J. W. and B. Riley, 


flax. 
—, Matt Kiins, W. Ackroyd and F. Buckley, 
ax. 

24,244. Brakes, R. Jones, Halifax. 

24,245. TramcarR Dxstination Inpicators, W. 8. 
Laycock, Sheffield. 

24,246. CANDLESTICKS and SavEaLus, W. Davies, Bir- 
mingham. 

24,247. StrucruREs for Dryina Goons, H. Clifford, 


ingham. 

24,248. ‘‘Creasina” LEATHER S A. E. Jerram 
and the British United Shoe M ery Company, 
Limited, Leicester. . 





24,249. Castnc for Exrectric Wires, A. H. Marriner, 
Bradford 


‘ord. 

24,250. TROUSER-STRETCHING Appliances, W. H. 
Luther, Glasgow. 

24,251. Taamcars, A. Napier, G. Napier, jun., and A. H. 


Barton, Southampton. 
24,252. Batt Castor, F. Martin and A. Cooper, 


Coventry. 

24,253. Sewinc Macuungs, J. Laird and C. J. McKisack 
Belfast. 

24,254. TsaiepHong Communications, W. Foxton 


Scarborough. 
L. C. Logia 
London. 


24,256. Fuse Covers of Stzam Borers, J. Mil . 


m. 
24,257. Waist Be.tsand their Fasteninas, J. Jacasn 
London. 
24,258. Spgep Gear, J. Ross and A. W. Mackenzie 
Edinburgh. 
24,259. Snootinc Picgons from Traps, T. H. Nuttall, 


Crewe. 
24,260. UspercLoruine, C. M. and J. E. Mackenzie, 
London. 
24,261. WorKinc Fuiies of TueaTres, E. Lytton, 
ndon, 
24,262. Doorauagrp of CarriaceEs, F. T. Edgecombe, 
Dumbarton. 
— Power Gas for Liquip Fugit, J. Wagner, 
pat 


on. 

24,264. Vatves, G. H. Payton.(C. W. Barnett, Straits 
Settlements.) 

24,265. Revo.tvinc Heex Paps for Boots, A. Smith, 
Glasgow. 

24,266. PLouaus, J. Scott, Glasgow. 

24,267. Briquetres, W. Fulton, and W. and A. R. Craw- 
ford, Glasgow. 

24,268. Sawinc Macuivzs, C. H. Clifton, Johnstone, 
Renfrewshire. 

24,269. Broom Hap Fastener, J. James, Longton, 
5 


3. 
24,270. UNpeRwaTER Buiiprnas, 8. P. F. Lehmkuhl, 
Halle a/S., Germany. 
24,271. Winpiasses, A. Kelly and C. D. B. Hansen, 


gow. 

24,272. BaTrLeporE, J. R. Mally, London. 

——. Macuiygs for Creaninc Knives, 8. Stabb 

mdon. 

24,274. Steam Generators, W. Sharkie, London. 

24,275. Dressinc and Curtine Strong, G. E. Arnold 
London. 

24,276. E.gcrric Arc Lamps, The Jandus Arc Lamp 
and Electric Company, Limited, and A. D. Jones 
London. 

24,277. Batrery Piatss, C. 8. Kaufmann, Kingston 
on-Thames. 

24,278. Recisterine Taps, R. S. Baxter and W. Kirk- 
caldy, Dundee. 

24,279. INCANDESCENT Mantes for Gas Licuts, J. 
Hood, London. 

24,280. Loom Suutrizs, J. P. Hargreaves and D 
Harrison, Burnley. 

24,281. CigaRETTE Moutupizce, T. Remus, London. 

24,282. Ionrrinc MaTERiat, W. Muir and C. R. E. Bell, 

mi . 

24,288. EXHIBITING M. Ficld, 
London. 

24,284. Burninc VoLaTiLe Liquips, M. Meier and J. 
L. Crawford, London. 

24,285. Expansion Socket for Som, J. Stewart, 
London. 

24,286. PotisHinc Wires of Pianorortszs, J. Barnett, 
London. 

24,287. Water Propucsr, W. B. Cowell, London. 

24,288. Reversis_e Hinogs, F.T. Wonnacott, London. 

24,289. CLEaNninG SmaLu Coat, S. Butler, London. 

24,290. CycLinc Garments for Women, J. Michelis, 
London. 

24,291. ExpLosion Enorngs, W. and K. A. Rowbotham, 
Birmingham. 

24 292. Cramps, V. Aicher, London. 

24,298. Cycies, F. Hanamann, jun., A Hanamann, 
I. Koprivec, and F. Csanitz, London. 

24,294. VELOCIPEDE Pepats, M. H. Spear, London. 

24,295. Invoicgs and Enve.torgs, D. C. Cavendish, 
London. 

24,296. Fasteninac Rartway Tires, W. R. Renshaw, 
Stoke-on-Trent. 

24,297. Liquip Fug. System and Borner, J. H. George, 
London. 

24,298. LicuTrnc Apparatus, G. Reymershoffer, M. 
Rosenberger, and M. M. Levy, London. 

24,299. Car Roor Construction, L. C. Marshall, 
London. 

24,300. Car Roor Construction, L. C. Marshall, 
London. 

a game Locks, W. A. Finn and R. Thompson, 
Lo 


mdon. 
24,302. Borrizs, L. R. Winnemore and B. F. Warren, 


ADVERTISEMENTS, 


London. 

24,303 TaovucH ConcenTRaTorR for Orgs, C. A. Taylor, 

mdon. 

24,304. CaRBURETTER, W. P. Ho1ze, London. 

24,305. Exastic Heets for Suozs, L. A. Levin, 
London. 

24,306. Srxam GeneERATORS, A. Thompson and The 
Geneva Automobile and Manufacturing Company, 
London. 

24,307. ConTROLLING Enoings, C. and A. C. Reeves, 


mdon. 

24,308. ELectricaL Distrisution, J. L. Woodbridge, 
London. 

24,309. Venice Tire, A. de Laski, London. 

24,310. Cicak Ho.tpsr, R. Thompson and J. Dunphy, 
London. 

24,311. LonG-DISTANCE TyPEWRITER, A. J. Farmer, 
London. 

24,312. Gas Generator, J. Stubbers, London. 

24,313. Printine Press, A, E. Knoch and H. Vogel, 
London. 

24,314. Arr-cuN Siucs, P. Newton, T. J. Rosewell, 
and F. Joyce and Co., Limited, London. 

24,315. Sprayine for AGRICULTURAL PuRposgs, G. F. 

trawson, London. 
24,316. Puriryinc Warsr by Exgctriciry, J. 8. Zerbe, 


on. 
24,817. MovaBLe Troitigy Sranps, O. F. Lidke, 


mdon. 

24,318. Not Lock, T. W. Hine, London. 

24,319. DgLiveRiIne Grass, C. M. White.—(C. W. Foster, 
United States.) 

24,320. WasHinc, &c., Apparatus, G. F. Restall, 
London. 

24,321. PHaRMACEUTICAL Compounps, H. E. Newton. 
(The Farbenjabriken vormals F. Bayer and Co., 
Germany.) 

24,322. Pinc-ponc Apparatus, J. H. Hammond, E. T. 
W. van Baerle, and C. M. Guthrie, London. 

24,323. Dressinc and Frinisuinc Fasrics, E. Bottelli, 


— Divininc Mouten Mareriat, H. Brooke, 

mdon. 

24,325. VeHicLe WHEELS, J. Jackson, London. 

24,826. ApvustiIna CycLE Sappugs, C. W., F. H., and 
E. A. Bluemel, London. 

24,827. Arc Lamps, F. Proctor, London. 

24,328. DeposiTion of MerTats, G. W. Laybourn, 
London. 

24,329. Begr-cans, A. J. Denman, Lundon. 

24,330. PREVENTING AccipENTs at Sea, P. Braun, 
London. 

24,381. SappiEs, F. W. Mayhew, London. 

24,382. Apparatus for the Proputsion of Suips, L. 
Vidal, London. 

24,833. RecapracLe for MoLTEN MaTEniAL, H. Brooke, 
London. 

24,334. Dryine Pgat, M. Ziegler, Londen. 

24,385. Hypoprermic Syrincgs, H. J. Gi'l, Liverpool. 

24,336. TroLtLEY Heaps for Tramways, D. B. Foster, 
Liverpool. 

24,337. ForcING Nuts UNDER Steam Hammers, H. W. 
Nichols, Liverpool. 

24,338. HanpLinc Bars; D. E. Roberts and E. P. 
Martin, London. 
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24,839. Ggarine for Conngcrina Caanss, C. Ransom, 


ndon. 

24,840. Maxtna Cuarna, R. W. Barker.—(The Corbin 
Banking Company, United States ) 

24,341. Maktnc Caarins, R. W. Barker.—(The Corbin 
Banking Company, United States ) 

24,342. Aeriricrat Giur, R. W. Barker.—(The Jnter- 
national Lactayne Company, United States ) 

24,343. Armospagric Gas Burners, K. Aird, London. 

— Removat of Deposits in Sewers, J. Corbett, 

mdon. 

24,345. Beit for Srrest Doors, B. Horton, London. 

24,346. Gear for Moron Cycuss, E. Mathiew, London. 

24 347. Rott Tors for Writine TasiEs, C. Alstrom, 
London. 

24,348. Brake for Rartway Wagons, C. Long, London. 

24,349. Repucine VaLves, J. Fletcher, London. 

24,350. Camera, M. Niell, London. 

24,351. Hooxs and Eygs, R. and #. Tomlyn, London. 

24.352. Sanitary Trap, G. R. Rant, London. 

24,353. Cans, A. W. Maconochie. London. 

24,854. CoLourinec Matrsas, J. Y. Johnston.—({7he 
Badische Anilin and Soda Fabrik, Germany.) 

24,855. CoIN-FREED Macatngs, H. C. Braun and C. 
West, Barnet. 

24,356. Scorrne Carns, A. T. W. McCaul, London. 


30th November, 1901. 


24.357. Corn-FREED Apparatus, H. G. 
ndon. 
24,358. MatcuBox, E. Baloche, E. M., F. J., and E. G. 
Burnett, Southampton. 
24,359. Sree. Sections, G. Glossop, Leeds. 
24,360. Taansmisston of Mgssacgs, 8S. Cowper-Coles 
and Co., Limited, and 8S. Cowper-Coles, London. 
24,361. ALUMuyIuM WELDING. 8. Cowper-Coles and Co., 
Limited, and S. Cowper-Coles, London. 
— AvuTomaTic LiprakRy, W. A. and E. J. Parker, 
derby. 
24,363. Friction Brakgs, J. O. Dobbie, Glasgow. 
24,364. Loap Inpicators, D. J. Steele and C. Kratt, 
Glasgow. 
24,365. INsERTING TyPz in Partine Macuings, J. 
Kealey, Stockton-on-Tees. 
24,366. WATER-CLOSET CISTERN APPARATUS, H. Sutcliffe, 
Halifax. 
24,367. Power Looms, T. Ferguson, Glasgow. 
24,363. Leccinc, R. Payne, Glasgow. 
24,369. Trestiz, A. Barr, G ‘ow. 
24,370. ANTI-coRROSsION Paint, J. F. Allen and R. G. 
Brooke, Manchester. 
24,371. Kins for Burninc Bricks, &c., J. Morton, 
Halifax. 
24,372. Exerosives, L. Davies, Glasgow. 
24,373. Sips’ Bertus, P. Murphy.—(P. Qvian, United 
States.) 
24,374. Mgtuop of Cxosixc Umpretias, S. Hall, 
Morecambe. 
24,375. WasHInc Macuing, J. Hutcheson, Glasgow. 
24,376. Sypaon Frusnine Cisrern, J. and R. White, 
Glasgow. 
24,377. Sarety Catcu tor Horst Cacsgs, J. C. Etchells, 
Manchester. 
24,378. ImearTiInec Movements to Rotatine SHarris, 
H. Edmonds. Birmingham. 
24,379. WasHING PHoTocRaPHic Prints, G. J. Booth, 
Manchester. 
24,380. Fitters, R. 8. Brownlow, Manchester. 
24,331. Apparatus for Srramninc Paper Putp, J. 
White, Glasgow. 
24,382. Spinninc Frames, A. Lees and Co., Limited, 
and R. Taylor, jun., Manchester. 
24,383. Packoye Press, A. H. Illingworth and R. A. 
Fraser, Bradford. 
24,334. Duat Measure, W. Morrison, Joppa, N.B. 
24,385. NicoTINE PREvENTER, J. Blenkinsop, Blay- 
don-on-Tyne. 
24,336. INCANDESCENT Gas LicutTiInG, A. E. Sutton, 
London. 
24,387. Rorary Kwsitrinc Macuings, F. Johnson, 
London. 
24,388. Workinc Lanyarps of Srgam WaisTLes, E. 
Cookson, London. 
24,339. PRoPELLING Gear for Cycuigs, D. E. Norton, 
Loudon. 
24,390. MINIATURE PuorocraPH FRamg, G. F. Pizzey, 
London. 
—, Process for CLEANING SmALt Coat, 8. Butler, 
mdon. 
24,392. Couptincs for Steam Pipgs, &c., 8. Street, 
ndon. 
24,393 ARTiFiciaL Stong Maxine, J. B. Sangwin, 


mdon. 
24,394. Biast Davicsg, E. Kikut, London. 
24,395. Ligut Booys, R. W. C. von Miihlenfels, 


ndon. 

24 396. a Cueckxs and Atarms, J. A. Britton, 

ive: L 

24,397. MottipLex TetecrapHy, W. P. Thompson.— 
(La société des Telégraphes Multiple —Systeme BE. Mer- 
cadier—France.) 

24,398. Device for CompensaTinc for Wear in the 
Ssogss of Hyprautic Brakes, A. Goldschmidt, 
Liverpool. 

24,399. REFRIGERATING AppaRaTus, J. A. Elsner and 
G. F. Knox, London. 

24,400. AcarpiInium Compounns, O. Imray.—{ Farbierke 
cormals Meister, Lucius, and Briining, Germany.) 

24,401. Mrxtnc Macuouyeg, A. Warchalowski, London. 

24,402. Pyayinc TaBLE Foorsatt, T. F. Gillett, 
London. 

24,403, ACCOUTREMENTS, N. W. Wallace, London. 

24,404. TeMPERATURE EXxcHANGING AppaRatTus, J. 
Desmaroux, London. 

24,405. WaTER-TUBE Borxers, C. P. Altmann, London. 

24,406. DsgcoraTinc Apparatus, F. A. Brausil, 


Forbes, 


London. 
24,407. Marntarninc Buoyancy of Suips, G. Lupi, 


ndon. 

24,408. Coup.ines for Rattway Veuicies, D. M. Mur- 
row, London. 

24,409. Wacons, The Bristol Wagon and Carriage Works 
Company, Limited, J. McDonald, and W. 8. Hek, 
London. 

24,410. Firg-arms, W. 8. Simpson, London. 

24,411. Caurcugs, H. W. Hughes, London. 

24,412, Hat ArracuMents, P. L. Deighton, London. 

24,413. CinzEMaToGRaPHS3, R. W. Barker.—(H. A. Bovtt- 
ner and &. Sacher, Germany ) 

24,414. Ratsinc Fiutips, A. Beurrier, London. 

24,415. Strong Steps, A. Jones, London. 

24 416. Gas Stoves, B. B. Christie, London. 

24,417. Comnstroction of Boox-casgs, H. H. Lake.— 
(G. Wenkel, Germany.) 

24,418. Mountinc Precious Stongs, C. Bratin, London. 

24,419. Srgam Generators, J. H. Meifort, London. 

24,420. Sregrinc Gear for Motors, E. Mathieu, 
London. 

24,421. Batt Beartinos, E. Mathieu. London. 

24,422. TeLerHoNE SystemM3, I. H. Parsons, T. Sloper, 
and H. Snowden, London. 

24,423. INcLINED ELEvators, J. G. Wainwright.—(The 
— — Elevator Company, Incorporated, United 

states 

24,424. Frat Irons, P. Butschek and A. Wlossack, 
London. 


Qnd December, 1901. 


24,425. Parts, C. W. Roberts and E. E. and D. W. 
Coo Birmingham. 
or VeHicLes, G. H. Blatherwick, 
Nottingham. 
7. METALLIC ALLoys, C. Billington, J. Newton, 
and C. Billington, jun , Stoke-on-Trent. 
24,428. CoaL-BURNING APPARATUS, M. Hurd, Wolstan- 
ton, Staffs. 
24,429. Vick for Procsss of SoLpERING, J. L. Desmond, 
Sheffield. 
24,430. ConstrucTING MoLE Traps, J. Roberts, Wolver- 
hampton. 
24,431. Cuatrs, N. K. Mackenzie, Longforgan, N.B. 
24,432. NeEDLE for VaccinaTING ANIMALS, O. Thomas, 
Manchester. 





24,488. Grip for Wirz Ropss, J. Holland, Newcastle- 
on-lyne. 
24,484. CrngmaToGraPH Cameras, T. K. Barnard, 


Oswestry. 

24,485. Lever for VenicLe Braxess, EB. J. Towndrow, 
Chelmsford. 

24,486. Process for Spryninc Yarns, A. Hitchon, 
Accrington. 

24,487. Jams, S. M. Freeman, Liverpool. 

24 —. mama Fornacs, W. B. Cumming, 

ve a 

24,439. EurctricaL Exp Connections, H. G. Melly, 
Liverpool. 

24,440. Gas Enoings, H. F. Atkins, Coventry. 

24,44', CuaNnorine SaurTtigs, A. Smith and 8. Jackson, 
Keighley. 

24.442. SueporTING Brake Levers, W. 8. Laycock, 
Sheffield. 

—. Wire Marrrgss, 0. Ransford and A. G. Martin, 


asgow. 
24.444. Bep Matrress, K. L. Klein, Manchester. 
24,445. Rarmtway Rar, Fenpgr, A. Frankenstein, 
Glasgow. 
24,446. Vices, A. Pringle, Belfast. 
7~—, Forces Pump Lousaicators, J. P. Davies, 
mdon. 
24,448. Bittiarp Cuxgs, H. Haes, London. 
24,449. ExectraicaL Apparatus, J. E. Everett, 
London. 
24,450. LaBpgeLLina Macuing, J. J. Gaynor and F. M. 
Fauvre, London. 
24,451. Stop Motion of Looms for Wgavixo, H. Moore, 


mdon. 

24,452. Drivine Bgits and Banps, W. H. Chambers, 
Shefiield. 

24,453. Tasug, E. J. Smith, London. 

24,454. Tanug, E. J. Smith, London. 

24.455. Wire Rops AtracHMent, M. am Ende, 
London. 

24,456. Ostarnsinc Hyprocyanic Acip, G. Craig, 
Glasgow. 

24,457. SusPENDING ELectric Conpuctors, The British 
Thomson-Houston Company, Limited.—(The Union 
Electricitéts Gesellschayst, Germany.) 

—. Apparatus for Scorrnc Games, P. C. Cannon, 

ndon. 

24,459. Pagrcussion Acrion for MusicaL INSTRUMENTS, 
A. Angyal, London. 

24,460 CicarEeTre Tuses, P. A. Newton.—({The 
American Tobacco Company, United States ) 

24,461. Tires for Carriacgs, J. H. Nunn and N, 
Grange, London. 

24,462. Boots, R. Cap, London. 

24,463. Megat-MINcING Macnuings, G. Sengelaub, 

ndon. 

24,464. Urensit for Roastina Cugstnuts, H. Jack, 


ndon, 
24,465. Dopticatine Macuingss, R. J. Hitchings, 
mdon. 
24,466. Printinec Tram Tickets, &c., V. Heftler, 
London. 
24,467. ILLuMtNaTED Buoys, G. C. L. Lenox, London. 
24,468. ManuracturE of Grass, O. Imray.—{J. A. 
Chambers, United States.) 
24,469. CoaTinc PHoTooRaPuHic Fits, C. D. Abel.— 
(Actien-Gesellschatt fiir Anilin-Fabrikation, Germany.) 
24,470. ELectriciry Msgrers, C. D. Abel.—(La Com- 
pagnie Anonyme Continentale pour la fabrication des 
Compteurs de Gaz et autres appareils, France ) 
24,471. Manuractore of STs#sILISED ARTICLES, F. 
Kornfeld, London. 
ag Fry Traps, Z. E. Drake and J. C. Semple, 
ndon. 
24,478. Corr Protector, E. H. Millard, London. 
24,474. Macatne for Mixinc Dovcs, A. Musciacco, 


ndon. 
24,475. Evastic Piaster, H. L. Carter, London. 
24,476. Extineuisuers for Lamps, W. E. Archer, 
mdon. 
24,477. Beveracs, E. H. Josephi, London. 
24,478. Toy, W. Mearns, London. 
24,479. BracgLets, W. C. Lowther, London. 
—_—, ATTACHING ORNAMENTS to Hats, H. J. Clubb, 
naon. 
24,481. ScrEw-BoLT3, A. G. Rosser, London. 
24,482. DoUBLE-BARRELLED Guns, A. and G. Guinard, 
London. 
24,483. Vapour Burners, H. F. Smith, London. 
24,484. INCANDESCENT Gas Lamps, T. Sugg, 
London. 
24.485. Excavator, O. B. H. Hanneborg, London. 
— Covuptines for Iron Pipgs, P. Janke, Liver- 


pool. 
24,487. RaDIOTHERAPEUTIC TREATMENT, E. K. Miiller, 
mdon. 


24,488. SypHon Bort es, J. Teil, London. 

24,489. HypravLic Apparatos, J. C. Sawer, Brighton. 

24,490. ATracHiInc Pompons to SHogs, L. Bourgain, 
London. 

24,491. Dryine Pgat, A. Dobson, London. 

24,492. AppaRaTus for Harvestine Pgat, A. Dobson, 
London. 

24,498. Gas Enorng, 8S. R. Smith, London. 

24,494. Concrete Mixuye Macutng, A. E. Carey and E. 
Latham, London. 

24,495. Driving Mecuanism for LocomosiLes, W. 
Walthier, London. 

24.496. STENCIL Printinac Macuings, W. L. Wise.—(F. 
D. Belknap, United States.) 

24,497. DovusLe-BLast BrtLows, T. R. Lehane, 
London. 

24,498. Fire Escapes, F. Scherrer, London. 

24,499. Packxtne Taa, E. L. C. Howard, London. 

24,500. LaBettinc Macuing, H. Birkbeck.—({X. 4. 
Wright, United States.) 

24,501. OpgRaTING MECHANICAL Pianos, F. Czapka, 
London. 

24,502. Typg-castinc Macurngs, 8S. A. Bhise, London. 

24 503. TREATMENT of Parts of the Bopy, M. Bauchwitz, 
London. 

24,504. Recrepracies for Foon, J. Y. Johnston.—_(A. L. 
Weissenthanner, United States.) 

24,505. TyPE-DISTRIBUTING Macuines, J. Y. Johnson. 
+ F. Levy, Germany.) 

24,506. Vatves, A. J. Boult.—(N. A. Christensen, United 
States.) 

24,507. Looms, A. C. Fischer, London. 

24,508. Devices for Fasteninc Bets, W. Lindsey, 
London. 

24,509. SryLopHongs, F. Myers and H. H. Smythe, 
London. 

24,510. APPLYING DesicNs to Canpgts, A. F. Lundeberg, 

mdon. 

24,511. Ececrropgs for ELectric Batrerigs, A. Bain- 
ville, London. 

24,512. Firulp Compressors, A. J. Boult.—(W. J. 
Richards, United States.) 

24 513. Wixpows, W. E. Hardeman, London. 

24,514. ComsusTion of Fugit, R. Thomson, London. 

24,515. Marines Stgzam Torsings, C. arsons, 
London. 

24,516. Srzam Enarvgs, W. C. Gordon and J. Gary, 
London. 

24,517. Automatic Couriines, R. Bryan-Haymes, 
London. 

24,518. Stgam Traps, W. Geipel, London. 

24,519. Woop-workK1nG Macuing, A. J. Norris, London. 

24,520. Fasranrnc Suarrs on Axes, &c., A. Riebe, 
London. 

24,521. BALL Bearixos for Suarts, &c., A. Riebe, 


mdon. 
24,522. DgvELoPING AppaRaTcs, H. J. Dowsing, 
London. 
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24,523. Manuracturg of Lacqusr, H. Norris, London. 

24,524. Merautic AL.oys, C. Billington, J. Newton, 
and C. Billington, jun., Stoke-on-Trent. 

24,525. CoIN-DELIVERY APPARATUS, A. Molineus, Bar- 
men, Germany. 

24,526. Focussine ApsusTMENT of OpgRA GuassEs, H. 
F. Purser, London. 

24,527. Maxine Cuests of Drawers, S.C. Wadham and 
R. Way, Newport, Isle of Wight. 





24,528. Houpina Newspapers, T. G. Wilkinson and P. 
Shafts, Huddersfield. 

24,529. Srups for Cottars and Suirts, P. Jones, 
Twickenham. 

24,530. ExveLopss, H. Ward, Irthlingborough, North- 
amptonshire. 

24 581. Diepina ArtIcLEs in Soturtion, T. J. Haslam, 
Ballsbridge, Co. Dublin. 

24,582. Manuracture of Firg.icutTsers, T. 
Donnybrook, Co. Dublin. 

24,533. Revigy Stampinc Macurnss, G. Beevers, Glas- 


‘ow. 

24534. Execrric Car Fenpsr, J. Durose and W. Tor- 
toiseshell, Oldham. 

24,585. WaTewproor Execrric Licut Firrixo, H. J. 
Furniss, Derby. 

24,536. AGRICULTURAL IMPLEMENTS, G. Godson, 
Heckington, 8 O., Lincs. 

24,587. AUTOMaTIC TENT STRETCHER, 8. and J. Y. Wil- 
son, Belfast. 

24,588. Removine Stoppers from Borris, H. Crump, 
Brighton. 

24,589. FotpInc MILLIngRY Boxgs, W. G. Filmer, 


Dunne, 


London. 

24,540. Pen, J. B. Johnston, Manchester. 

24,541. Sinceine Woo1, W. P. Steinthall and J. J. 
Rickards, Bradford. 

24,542. Moror Cars, C. J. Parry, Walthamstow, 
Essex. 

24,548. Forks, W. Buckley, London. 

24,544. Cuzarinc Tosacco Pipe Stems, E. Jones, 
London. 

24,545. DeracuasLe Soxes for Boots, J. Aylward, 
Coventry. 

24,546. Ling Hoiper for Buinps, G. Hatton, South- 

rt. 

on ear, Bon3 Busuines, G. H. Ricke, Glasgow. 

24,548. Spring Cuips for NewsParer Figs, E. Crowe, 
Banbury. 

24,549. COLLAPSIBLE Boxxs for Fruit, G. W. King, 


‘ow. 
24,550. Fits, J. Liddle —(D. L. McLean, Canada.) 
24,551. INrgRNAL ComBusTION Enoings, R. VU. Allsop, 
mdon. 
24,552. Motors, J. S. Herriot and H. 
Levenshulme, Lancs. 
24,553, Disrripotioy of ActuatTine FLuip in Fiuip 
Motors, H. B. Watson and T. C. Billetop, Liver- 


Paterson, 


DOO 

o4 sod. TeLescoric Exaines, W. Schneider, London. 

24 555. Poncuegs, E. L. Sibley, London. 

24,556. Funnezs, C. A. Bolis, London. 

24,557. Foss Puue, J. Sachs, London. 

24,558. Book-sewina Macuinr, G. Brewer.—(The Smyth 
Machine Company, United States.) 

24,559. Trunks, J. Howard, London. 

24,560. Exrgnsion Stay for Moron, E. Childs, Woking, 
Surrey. 

24,561. Bracgiets, J. O. Zicher, London. 

24,562. Vatves, D. H. Shuttleworth-Brown, South 
Wimbledon, Surrey. 

a om TaacHinc GCycLte Rivino, &c., J. Weitzel, 

ndon. 
24,564. ConTROLLING Pornts, A. H. Johnson, Bickley, 


Ken 
24,565. Lasts for Boots and Shoes, J. Davey, 
ndon. 
24,566. Can PLatrorm Ciosurss, W. M. King, sen., 


mdon. 

24,567. Digs or Screw-curtinc Toot, F. Mattes, 
mdon. 

24,568. Sgpanatina Damp from Arr, H. C. Owens, 


mdon. 

24,569. PurniricaTion of SvUGAR-BEARING MATERIALS, 
C. A. Spreckels and C. A. Kern, London. 

24,570. SroRinG ACETYLENE Was, A. MclIntosh, 
Dundee. 

24,571. Fiyine Macuing, E. L. Swingle, London. 

24,572. UMBRELLA Jorst, F. W. Morris and F. White- 
house, London. 

24,578. Makinc Meratiic Surraces, J. 8. Zerbe, 


mdon. 
24,574. Sirrinc and Screeninc Macuing, R. A. 
wards, London. 

24,575. DeLivery Rotter for Sesp Daitis, G. H. 
Thomas, London. 

24,576. SLEIGH, R. W. Thompson, London. ' 

24,577. Gas-LisHTING System, M. Toltz and A. Lip- 
schutz, London. 

a Raitway Switcues, P. H. de Rochemont, 


on. 

24,579. TRansporTino Hor Coxg, F. D. Marshall, 
ndon. 

24,580. Margriats for Pavements, W. 8. Wilkinson, 


ndon. 

Se Sarety Cycige Frame, W. Hodgkinson, 
mdon. 

24,582. ExecrricaL Fuse Boarvs, A. Ford-Lloyd, 


mdon. 
24,583. Looms for Weavino, H. Schniewind, jun., 


mdon. 

24,584. STAMP-CANUELLING MAcuine3s, H. E. Waite, 
mdon. 

24,585. Fasteninos for Jan Covers, I. P. Doolittle, 
mdon. 

24,586. Feepinc Paper Puncuino Pressxs, J. Roberts, 


on. 
24,587. PNeumaTic Ramoens, J. Keller, London. 
24,588. Revotvers, D. &. Wesson, Loudon. 

24,589. CaBLe Putizys, A. Pfund, Kingston-on- 


es. 

a ogame for Gutta-percHa, A. Gentzich, 

mdon. 

24,591. MuTtoscopgs, H. P. Gillette, London. 

24,592. Hycrenic Envetorgs and PostaL WRAPPERS, 
Deverell, Sharpe and Gibson, Limited, and T. A. 
Deverell, London. 

24,598. MeTaLLic Packino, T. Smith, C. E. Hoag, and 
R. M. Thomas, London. 

24,594. Fixinc CapsuLes on Borriss, L. J. Borie, 


mdun. 

24,595. Tusgs for Hotpinc Paints and LusrRicaNts, 
H. H. Lake.—(W. Soule-Scales and W. H. Doble, 
United States.) 

24,596. Wire Rope Covurtinas, R. A. Hammond, 
London. 

24,597. Revo.vers, D. B. Wesson, London. 

24,598. Storina Perrot for Yacuts, A. Westmacott, 


ndon. 

24,599. Preparino Foop, H. Heindl and R. Miiller, 

London. 

24,600. SELF-PROPELLED VenHiciEes, M. Crawford, 
London. 


24,601. Exastic Hee.-tirr for Boots, J. F. Videto, 
London. 

24,602. Repuctne Fisu-wastE, H. J. Haddan.—(Z. XR. 
Edson, United States.) 

24,603. Repucixe Fisu-waste, H. J. Haddan.—(B. KR. 
Edson, United States.) ‘ 
24,604. Repucine Fisu-waste, H. J. Haddan.—(z. 2. 

Edson, United States.) 
24,605. Hot-water Hzatino Apparatus, W. B. Taylor, 


mdon. 
24,606. Supports for Hats, Bonnets, &c., K. Edwards, 
mndon, 
— Drivine Veuicies, W.O. Wedlake and A. L. Eli, 
Lo 


naon. 
24,608. Hammers, J. Alinder, London. 
24,609. Revotvers, J. Krimmel, Liverpool. 
24,610. Inpicators for Lamp Reservoirs, P. Kinder- 
mann, Liverpool. 
24,611. VertICaL or Footster Batt Bgarinas, A. Riebe, 
ve 
24,612. Huss, A. Riebe, Liverpool. 
24,618. BaLL Brearinos, A. Riebe, Liverpool. 
24,614. AUTOMATIC CONTROLLING Mxcuanism, W. H. 
Baker F. E. Kip, Liverpool. 
24,615. Botts for Doors, G. E. Scholes, Liverpool. 
24,616. INCANDESCENT ELEcTRIC Lamps, Societa Italiana 
Di Elettricité Gia Cruto, London. 
24,617. BLowi1ne Enarngs, E. Wiki, London. 
24,618. Hotpisc in Position the Contents of CiGaR- 
Boxgs, J. Lyons, London. 
24,619. DEVELOPING PHoTocRaPHic Picturgs, H. E. 





Newton.—(The Farbenfabriken vormals PF, Bayer 4 
Co., Germany.) 3 2 
24,620, TesTine the Eyzsicur, E. H.C. Fritz, London, 

24,621. ELgorric INCANDESCENT Lamps, Societs | 
di Elettricita Gia Cruto, London. : 

24,622. LaatHee OoTeR Covers for Venicxe P; x 

aan A.J. oe por ane aly.) < 
,623. Steam Cuutivators, W. E. Ma 
Gurney, London. -— WH i 

24,624. Stoxers for MARINE FuRnackgs, B. J, B Mills, 

t + J. - Taylor, — yee ’ : 

24,625. Pyxumatic GRaIn ELEvaToRs, A. 8, 

London. sis Williams, } 
= pte ag F. Lag ag _ London, 
4,627. Exvecrric Batrerigs, L. M. G. R. @’ 
mdon. Tnfreville, 

24,628. Lanterns for Ecxcrric Liaurts, J. C, Fleming,’ 

ndon. ro ia ; 

24,629. ComposiTION for BACKING ARTICLEs 0 
Stevens, London. ft Gas, BR 

24,680. Piano Tunino Key, T. Brettell, London, 

_—_ — ae b aapee ndon, 

4,632 1ELD MAGNETS 0 YNaMO ELgcray 
CaRERT, C. Bh. Brows, | kanes. c Me 

24,688. Draivine Dynamos, F. J. Beaumont 
still, London. and W. M, 

24,634. Srgam Generators, W. L, Wise.—(W, p 
Churchward, Italy.) . 

24,685. ELEVATING PLatrorMs, H. B. James, London, 

24,636. Rackets for PLayine Pina-pona, R. R. Green, 
how, London. 

24,687. Locxinc Dagrvics, The New Taite Howard 
Pneumatic Tool Company, Limited.—(J, Bayer, 
United States ) ; 

24,688. MANIPULATING and Strorine Coat, A, Smith, 

mdon. re 








’ 

SELECTED AMERICAN PATENTS, 
From the United States Patent-office Official Gasette, 

679,072, Comenressinc Liquip Sregy, H. Harmet, §, 
Btienne, France.—Filed May 29th, 1900. ! 

Claim.—The improvement in the art of cas steel 

ingots, which consists in first pouring the ip 

liquid form into a frusto-coni mould and in then 



































Witla 


subjecting the steel to pressure in the direction of the 

axis of the mould, from each end toward the middle, 

the pressure toward the smaller end being greater 

than the opposing pressure, substantially as and for 

the purposes described. 

679,261. PerrorarED Menavration Scarss, A, B. 

Johnson, Pittsbury, Pa.—Filed May 22nd, 189. « 

Claim.—A flat scale having a curved edge with an 

initis!] curved row of perforations regularly 

and having a determinate arrangement with 

to a unit of measurement, indicating characters there- 

for representing multiples of such unit, and subse- 

quent rows of perforations arranged concentric to and 


(ere z6i] 


*fengeccgee-o"* 


laterally parallel to and intermediate of the perfor 
tions of such initial row, in like determinate arrange 
ment, so as to define subdivisions thereof, and having 
a central perforation with subsequent perforations 
arranged spirally at successively increasing distane: 
outward from such central perforation with ndicating 
haracters therefor, substantially as set forth. 


679,350. Rispep Pipg, W. B. Williams, Kearling, Pt 
—Filed April 26th, 1900. 
Claim —A billet-supporting rail for furnaces, iF 
sisting of a wrought metal me having portions of Its 


679.350] 





walls pressed together forming an external solid 
longitudinal “ie with the pipe, such rib form: 
ing a wearing surface, substantially as set forth. 





